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1 ]_le.l'llfl H 3aJa4Y1 0CBOCHUA JUCHHUITJIMHbI

Heab (11ea1u) 0OCBOSHUSI AUCHUIIIMHBIL: TITYOOKOE YCBOCHHUE METOI0JI0OT MM COBPEMEHHOTO (PU3UYECKOTO

OKCIIEPUMEHTA.
3agaun:

[TocnenoBarenbHOE U3TI0KEHHE METOAOB MaTeMaTHUECKOW 00pabOTKH (PU3NIECKOTO IKCIIEPUMEHTA U
METOJIOB IUIAaHMpPOBaHUS. B mporecce BBHINONHEHHS Ta0OPAaTOPHBIX pabOT MO3HAKOMUTH CTYAEHTOB C
OCHOBaMH: MCTOJOB HU3MCPCHUA q)HBI/IquKI/IX BCJIMYMH, MCTOAOB OICHKHU IIOIPCHIHOCTH HBMGPGHHﬁ;
METOJIaMH JKCIIEPUMEHTAIFHONW TPOBEPKH (HU3MYECKUX THIIOTE3; MaTEeMaTHYECKOTO MOJEITHPOBAHUS
peanbHBIX (PU3UYECKHX MPOLIECCOB.

2 MecTo JTUCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMmbl

JlucuumimHa OTHOCUTCS K TUCIHUIUIMHAM (MOIyJsSM) TIO BBIOOPY BapHaTWBHOW Yactu Oioka J|
«Incuummmabl (MOTYIIN)»

[IpepexBusutsl nucturuiabbl: b1./1.5.22 Obwas ¢usuxa

[TocTpeKkBU3UTHI AUCUUILIUHBL: Omcymemayom

3 TpeOoBaHus K pe3yabTaTaM 00y4eHHs MO JUCHHUILINHE

[Tpouecc u3yueHus: AMCUUIIIIMHBI HANIpaBieH Ha GOPMHUPOBAHUE CIAEAYIOUIUX PE3YIBTATOB 00YUCHUS

Kox u HaumenoBanue
dbopMHupyeMBIX
KOMIIETEHIIUH

Kox 1 HanmeHnoBanue
WHJIUKATOpa JOCTHKECHHUS
KOMIIETEHIINHN

[Tnanupyemblie pe3yabTaThl O0yUEHUS 110
TUCHIUTUIAHE, XapaKTEPU3YIOIINE 3TaIbI
(dhopMUpOBaHUSI KOMITETEHITUI

[1K*-3 Cnocoben
¢dbopmupoBaTh y
oOydJaronuxcs Ha
OCHOBE yueTa hX
WH/INBUTYaTbHBIX
0COOCHHOCTEM
KOHKPETHBIC 3HAHMS,
YMCHUS U HABBIKU B
obnactu (GU3MKU B
pcain3an OCHOBHBIX
00111e00pa3oBaTeIbHbBI
X IIpOrpaMm
OCHOBHOI'O O0IIIETO,
CpeIHero o0mero u
CpeIHEero
npogecCuoHaIBLHOTO
o0pazoBaHUs

[IK*-3-B-2 YMeTh KpUTHYECKH
aHAJM3UPOBATh yUeOHbIC
Marepuaibl B 00s1acTu PU3UKH C
TOYKH 3PCHUS UX HAYIHOCTH,
TICUXOJIOTO-TIEIarOTHUECKON U
METOINYECKOMN
11eJIeCo00Pa3HOCTH
UCIOJIb30BaHUS; KOHCTPYHPOBAThH
coJiepkaHue 00y4IeHHS 110
¢u3nKe B COOTBETCTBHH C
YPOBHEM Pa3BUTHS HAYIHOTO
3HAHUS U C YI4ETOM BO3PACTHBIX
0COOEHHOCTEH 00yJarOIINXCS;
paspabarbiBaTh paboune
MIPOTPaMMBI 110 PU3UICCKUM
JTUCIUILTNHAM B COOTBETCTBHH C
tpedoBanusiMu ®PI'OC ocHOBHOTO
Y CPEIHEro 001ero oopazoBaHus

3HaTh: cucTeMy 3HaHWH O QyHIaMEHTATBHBIX
($U3NUECKUX 3aKOHAX U TEOPUsX, (PU3NIECKON
CYILITHOCTH SIBJICHUH U MPOLIECCOB B MPUPOE U
TEXHHUKE, COBPEMEHHBIE TCHICHITNH B
pa3BUTUU (DU3UKHU, OCHOBHBIE METOJIbI
COBPEMEHHOTO (PU3NYECKOTO IKCIIEPUMEHTA
YMeThb: UCTOIb30BaTh BO3MOXKHOCTH
00pa3oBaTeNbHON cpebl, B TOM YHCIIE
nH(pOpPMaAITMOHHOM, JIJ1s1 00ecIieueH s KauecTBa
y4eOHO-BOCIIMUTATENILHOTO MIPOIIecca,-
UCIOJIb30BaTh MOJyYEHHbIE 3HAHUS MTPU
MPOBEJICHUH SKCIIEPUMEHTA

Baanern:

-METOAaMH COBPEMEHHOTO (hU3HUECKOTO
9KCIIEPUMEHTA, KYJIbTYPON MBILIUICHHUS,
CIIOCOOHOCTBIO K 0000IIIEHUTO0, aHATTU3Y,
BOCTIPUATHIO HH(OPMALIUU, TOCTAHOBKE €N
U BBIOOPY MyTeH €€ JOCTUKCHHS

4 CTpyKTYypa M coJepKaHue TUCUUIINHBI

4.1 CTpyKkTypa AMCUMILINHBI

OO6mmas TpyA0€MKOCTh AUCITUIUIMHBI COCTABISAET 3 3aueTHbIe eAuHUIIBI (108 akajmeMruueckux 4acos).




TpynoemMKkocTs,
Bun pa6otsr aKaJIeMHUYECKHX 4acoB
9 cemecTp BCETO

O0mast Tpyn0éMKOCTh 108 108
KonrakTHas padora: 42,25 42,25
JlabopaTtopusie padoTs (JIP) 42 42
[TpomexxyTounast arrectarus (3a4eT, SK3aMEH) 0,25 0,25
CamocrosiTesibHas padora: 65,75 65,75
- camocmosmenvHoe uzyuenue pazoenos 22 22

- CAMON0020mosKa (npopabomka u noemopeHue 1eKYUOHH020 Mamepuana u 20 20
mamepuana yueOHUK08 U y4eOHblx nocooull,

- 10020MOBKA K 1a00PAMOPHLIM 3AHAMUIM, 20 20

- 10020MOBKA K PYOE’CHOMY KOHMPOIO U M.N.) 3,75 3,75
Bujx uTOroBoro KOHTpoIA (3a4eT, 3k3aMeH, UG depeHINPOBaHHBIN aug. 3a4.

3a4er)

Paznensl nucnumiivHbl, n3ydyaemsie B 9 cemectpe

KonuuecTBo yacoB
Ne ayUTOpHAast
pasiena HaumenoBanue pazzaenos BCEro paboTa BHEaY/I.
T 1113 | JIp pabora

l. Mertoab! u3mepeHust GU3NIeCKUX BEIMUUH U
peanu3anus 3TaJOHOB COOTBETCTBYIOIIMX 12 - - 6 6
BEJIMYMH.

2. Teopus morpemHocTelt n3MepeHnit PU3NIECKUX 16 i i 6 10
BEJIMYMH.

3. Teopus mmanupoBaHus GU3NIECKOTO 16 i i 6 10
HKCIIEPUMEHTA.

4. Hcnonp3oBanne mU(PpOBBIX U aHAJIOTOBBIX 16 i i 6 10
TEXHOJIOTHI B JM3UIECKOM IKCIIEPHUMEHTE.

5. Kommbrorepabie Moienu B GU3HIECKOM 16 i i 6 10
IKCIEPUMEHTE.

6. dyHIaMEeHTAIbHBIC (YU3UYECKUE IKCTICPUMEHTHI. 16 - - 6 10

7. OCHOBBI KOHCTPYUPOBaHUS HKCIIEPUMEHTAIIbHBIX 16 i i 6 10
YCTaHOBOK JJIs U3BMEPEHUI (PU3NUECKIX BEJTHYHH.
Utoro: 108 - - | 42 66
Bcero: 108 - - | 42 66

4.2 Cogepxanue pa3iejioB IMCHUINIHMHBI

Paznen 1. Mertoabl wu3Mepenusi (u3NYeCKHX BeJIMYMH M peaju3anuss ITAJOHOB
cooTBeTcTBYIOIMX BeauunH. Knaccuduxamuss mMeToqoB u3MepeHH (U3MUECKUX BeIUYUH. MeToJibl
pcam3aniui  3TAJIOHOB CAWHUIL] OCHOBHBIX q)HBHHGCKI/IX BCJIMYMH B MCXAHUKEC, TCPMOIHHAMUKCE,
JNEKTPOIMHAMHUKE U OITHKE.

Paznen 2. Teopuss morpemHocredl u3MepeHuil (u3nmyeckumx BeaW4uH. Buasl nmorpemHocreit
U3MepeHuil PU3NYeCKUX BETUUYUH, OCHOBHBIE METO/IbI YU€Ta U OLIEHKH MOTPEIIHOCTEN U3MEPEHUH.

Paznen 3. Teopuss muianupoBaHusi (U3NYECKOr0 JIKCIepHMeHTa. MaTemMaTHUUEeCKUE METOJbI
MIaHupoBaHus ((U3MYECKOTO DKCIIEPUMEHTa) JBYX YPOBHEBOTO Tpex (HaKTOPHOTO (HUUIECKOTO
HKCIEPUMEHTA, METO/Ibl YCEUCHUSI MAaTPHUIIBI TIOJTHO (PAKTYPHOTO SKCIIEPUMEHTA.

Pasznen 4. Hcnoab3oBanue uU@POBBIX M AHAJOINOBBIX TEXHOJOTMH B (PU3NYECKOM
kcnepuMenTe. OCHOBHBIE METOABI NpeoOpa3oBaHUi (U3NYECKUX BEIWYMH B 3JICKTPUUYECKUN CHTHAIL
AHasnoroBbie ¥ TU(GPOBBIE METOBI TPEOOPA3OBAHUI IKCIIEPUMEHTATHFHON HH(POPMAIIHH.



Pa3nen 5. KomnbotepHbie Moaesi B PU3HYECKOM IKcnepuMenTe. KOMIIBIOTEPHBIE TEXHOJIOTUY B
COBpPEMEHHOM (DHU3MUYECKOM OSKCIEPUMEHTE; YHCIECHHBbIM (U3nueckuili 3KCHEPUMEHT, KOMIIbIOTEPHOE
MOZICIINPOBAHHUC.

Paznen 6. dynnpameHTtanbHble (usnueckue IKcnepuMenTbl. DyHmameHTanbHBIE (QU3NUYECKHE
HKCHEPUMEHTBHI, X POJIb B PA3BUTUN OCHOBHBIX (PU3NYECKUX TEOPHIl.

Pazgen 7. OCHOBbI KOHCTPYMPOBAHUS JKCIEPUMEHTAJBHBIX YCTAHOBOK VISl W3MepeHMi
(puznyecknx BeJHMYNH. DKCIIEPUMEHTAIbHbIE YCTAHOBKU: IPUHIMIIBI KOHCTPYUPOBAHMS U CO3JaHMSL.

4.3 JlabopaTopHble padoThI

Ne JIP Ne HanmeHoBaHue 1a00paTOpHBIX padboOT Koz-Bo
paszzaena 4acoB

1 1 Mertoap! u3mMepeHust GU3NYECKUX BEIMYMH U peaTu3aliisl STaIOHOB 6
COOTBETCTBYIOIIMX BEIHYHH.

2 2 Teopus morperHocTelt M3MepeHni PrU3NIECKNX BEINYHH. 6

3 3 JlaboparopHuas pabora Nel. “HccrnenoBanue coyaapeHus CTaabHBIX Ia- 6
poB”.

4 4 JlaGopatopHas pabota Ne2. “Onpenenenue kodppunuenta [lyaccona u 6
4acTOThl OMEHMH B CBSI3aHHOU K0JIeOaTEeIbHON cucTeMe”.

5 5 JlaGopatopHnast pabora Ne3. “CrekTpaibHbI aHAIN3 ONTUYECKOTO H3- 6
Jy4eHUs .

6 6 JlaGopatopHas pabora Ne4. “UucieHHoe MOIETHPOBAHNE TEMIIEpATYp- 6
HOT'0 I0JIs, HABEIGHHOTO AJIEKTPOHHBIM 00JIy4eHHEM B TBEPAOM Tene’.

7 7 JlaGopatopHnast pabota Ne5. “OcHOBBI METPOJIOTHH . 6
Hroro: 42

5 YyeOHO-MeTOaAMYECKOE 00ecIeYeHHue TUCIUTIINHBI
5.1 OcHoBHas 1uTEpaTypa

1. PacoBckuii, M. Uctopust ¢usukn XX Beka : yueOHoe mocooue / M. PacoBckuii, A. PycuHOB ;
MunucrepcTBO 00pazoBanus U Hayku Poccuiickoit @enepanuu. - Opendypr : OI'Y, 2014. - 182 c. : ui., cxem.
; To xe [Dnextponnsiii pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=330568.

5.2 lonmosiHUTeIbHAS JIUTEPATYPaA

1. JIx.x. MakcBeun M €ro pojib B Pa3BUTHH JKCIIEPUMEHTAIHLHOTO 00pa3oBaHUsl MO (HU3HUKE.
[Dnextponnsiii pecype] / C. II. KynpsiBueB [u ap.]. — DnextpoH. maH. // Bectaumk TamOoBcKOro
roCyJIapCTBEHHOT0 TeXHH4eckoro ynupepcurera. — 2011. — Ne 4., — C. 1038-1043. — Pexxum gocrymna :
http://e.lanbook.com/journal/issue/289873

2. ®omun, J[. B. DkcnepuMeHTaIbHBIE METOIBI (PU3WKK TBEPJAOTO Teia : ydeOHoe mocodue / JI.
B. ®omun. - M. ; bepnun : lupekr-Menua, 2014. - 186 c. : mi., cxem., Tabx1. - bubnuorp. B k1. - ISBN 978-
5-4475-2829-4;To xe [ Dnektponnsiii pecypc]. URL : http://biblioclub.ru/index.php?page=book&id=259074.

3. Jo6potun H. DxcniepuMeHTanbHBIE METOABI siIepHOM (HU3HUKH [ DNeKTpoHHBIH pecype] / [obpoTun
H., TIpomes JI., Bekcmep B. -  WM3pmarensctBo  Akagemun  Hayk  CCCP, 1940.
http://biblioclub.ru/index.php?page=book&id=131158

4. lllyros, B. 1. DxcniepumenT B pusuke. Gusznueckuit npaktukym / B. U. lllyros, B. I'. Cyxos, /1. B.
[TopnecHspiit. - M. : ®uszmatiut, 2005. - 184 c. - ISBN 978-5-9221-0632-0 ; To xe [DnekTpoHHBII pecypc]. —
URL : http://biblioclub.ru/index.php?page=book&id=75952




5.3 llepuoguveckne U3TaHusA

®usnka B mkoie (apxus 2000-2021)

5.4.1. CoBpeMeHHbIe mNpodeccHOHATbHBbIE 0a3bl JAHHBIX M MH(OPMAINMOHHbIE CIPABOYHbIE
CHCTEMBI:

1. Hayunas Oubnuoreka - http://niv.ru/ Jloctyn cBoOOAHBIH

2. eLIBRARY.RU - www.elibrary.ru Jloctyn cBo6oanbsiii. HeoOxommma nHAUBUAYaIbHAS PETUCTPa-
LM B JOKAJIbHOW CETH BY3a.

3. Infolio - YHuBepcuterckas snexkTpoHHas oubmuoreka — http:// www.infoliolib.info/

5.4.2. TemaTuueckue mnpodeccuoHaIbHble 0a3bl JAHHBIX U MH(OPMAIMOHHbIE CIPABOYHbIE
CHCTEMBI:

1. Yyurensm nHGOPMATUKU U MATEMATUKH - http://comp-science.narod.ru/

2. Exponenta.Ru. O6pa3oBarenbHpiii MaTeMaTuueckuii cailT. O0ydeHue paboTe B MareMaTnye-
ckux nakerax MathLab, MathCad, Mathematica, Maple u np. - https://exponenta.ru/

3. OnexrponHas 6ubnuoreka BITIY. DnextponHas OuOIMOTEKA A CTYACHTOB M IIPEToiaBaTe-
nel MmaTeMatuyeckoro axkynprerta. - http://mif.vspu.ru/e-library

4. MaremaTrueckoe oOpa3oBanue - http://www.mathedu.ru/

5. MathTEST.ru. Marepuansl 1o MaTeMaTUKE B IIOMOIIb IIKOJIBHUKY M CTYJICHTY (TECTHI 110 Ma-
tematuke online) - http://mathtest.ru/

6. Math.ru. Matemaruueckuii cait — https://math.ru/lib/

7. Uztest.ru. Buptyanbnblif kabunet yuurens — http://uztest.ru/

8. denepanbHbIl HHCTUTYT MEJarOTHYECKUX U3MEPEeHHH - http://fipi.ru/

9. EqWorld. YyueOHast ¢bu3nKo-MaTeMaTu4ecKas O6ubnmnoTexa -

http://eqworld.ipmnet.ru/ru/library.htm
10.  XKypuansusiit nopran @TU um. Uodde - https://journals.ioffe.ru/
11. Cu3ud — http://www.kosmofizika.ru/

5.4.3. DaeKTpoHHbIE OUOJIHOTEYHbIE CHCTEMbI

OBC «YHuBepcuterckas OubamoTeka oHjbaiiH» — http://www.biblioclub.ru/ Ilocne peructparuu
JIOCTYIT BOBMOYKEH U3 JII000H Touku ceTu MHTEepHeT.

5.4.4. lonoanuTenbHble UHTEpHET-pecypchbl

1 www.edu.ru - caiiT MUHHCTEpCTBa 00pa30BaHU

2 http://www.hizone.info/ HoBocTu Hayku u TEXHOIOTHI

3 http://www.mon.gov.ru/caiiT MUHHCTEPCTBA 00pa30BaHMs U HAYKH

4. www.ufn.ru — cait )xypHaya «Ycnexu Gu3nIecKux Hayk»

5. www. physics-animations.com/jrnboard/forum.html — uaTepHET-XYypHaI 1O HU3KKE
6

7

8

. www. kvant.mirrorl.mccme.ru — cait xxypHana «KBaHT»

. http://www.scietific.ru/journal/news.html - anexTpoHHBII HayuHBIN XypHaT «HoBoCTH HayKn»

. http://dic.academic.ru/misc/enc3p.nst/ListW - 310 bonbiioi DHIHMKIONEIUYECKHI CIIOBAPh;

. http://www.stulents.ru/05/index.html - ccpuiku Ha KoyekIMK pedeparoB, pazIuyHble yIeOHUKH,
CIIOBapH, TEKCTHI, SHIUKJIOEIHU, BAPTYaJIbHbIC OMOINOTEKH.

Ne)




5.5 IIporpammHoe obGecnedyeHHe, NMpo(ecCHOHANBbHBbIC 0a3bl JAHHBIX M HH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI COBPEeMEHHbIX HHGOPMALIMOHHBIX TEXHOJIOT Uil

Tun mporpaMmMHOT0 00eCTIeYeHHUSI HaumeHnoBanue Cxema JTUIEH3UPOBAHUS, PEXKUM J0CTyNa
PEJ] OC «Cran- | O6pa3zoBarenpHas junen3us ot 11.07.2022 r.
Onepamponsas crcrema JapTHas IS Ha 3 rona s 240 pabodnx MECT B paMKax
Pabouux cran- coryamenus o corpyaauuectse ¢ OO0 «Pen
i Codr» Ne 305/06-22V ot 28.06.2022 1.
o . CsoOognoe 110,
Oducnrtii makeT LibreOffice https://libreoffice.org/download/license/
. CsoOognoe 110,
Chromium

https://www.chromium.org/Home/
becnnarnoe 10,
https://yandex.ru/legal/browser_agreement/

Nurepuer-6paysep
SAunexc.bpayzep

6 MaTepuajJibHO-TEXHHYECKOE o0ecnevyeHne U CUUIINHbI

HanmeHoBaHMe TOMEIICHUS MarepranbHOe-TeXHHUECKOe 00eCTIeUCHHE
Y4eOHbIe ayAUTOPUH: YyeOHast Mmebenb, CTeH b K Ta0OPaTOPHBIM paboTaM:
- JUTA IPOBEICHUS Nel «MccnenoBanne coyiapeHus CTaIbHbBIX IIapOBY;
nabopaTOpHBIX padoT - Ne2 «Onpenenenne koadpduimenta [lyaccona u yacToTsl OueHuil B
naGopatopus: «KCIIepHMEH- CBSI3aHHOU KOJIe0aTeIbHON CHCTEMEY;

Ne3 «CrniexkTpanbHbIN aHAIN3 ONTHYECKOTO U3IYyUEHUSY;

No4 «HucnenHoe MOIeIMPOBaHUE TEMIIEPATYPHOTO TOJIsI, HABEICH-

HOTO 3JIEKTPOHHBIM 00JIyYeHHEM B TBEPAOM Teje» (KOMIBIOTED);

No5 « OCHOBBI METPOJIOTHIY

- JUIsl TEKYIIETO KOHTPOJIS U VYuebuas mebenb

MMPOMEXKYTOUYHOMN aTTecTanuu (2-

219)

Kommbrorepnsrii knace (2-207) | YueOHas meOeb, KOMIBIOTEPHI (8) ¢ BEIXOJIOM B JJOKATBHYIO CETh U

ceTb «MHTEpHET, IepeIBUKHAS JOCKA, TUIICH3HOHHOE
porpaMmMHOe o0ecriedeHne

Kommnbrorepnsiit kinacce (2-208) VYyeOHast MeOenb, IepeBUKHAS TI0CKA, KOMITBIOTEPHI (8) ¢

BBIXOJIOM B JIOKAJIbHYIO CETh U ceTh «HTepHeT», TUIIeH3NOHHOE

porpaMMHOe o0ecrieyeHue
Kommbrorepnsrii kinace (2-213) VYueOHas mebeInb, epeBKHAs T0CKa, KOMITbIOTEPHI (12) ¢ BBIXO-
JIOM B JIOKQJIbHYIO CeTh U ceTh «MHTEepHEeT», MPOEKTOp, IKpaH, JIH-
[IEH3MOHHOE IPOrpaMMHOE 00ecriedeHre

TanbHOU Gu3uKny» (2-314)

ITomemenune nius VYueOHast Mebesb, KOMIBbIOTEPHI (3) ¢ BBIXOIOM B ceThb «MHTepHET»
CaMOCTOSATEIILHON paboThI 1 o0ecTieueHneM JIOCTYIa B 3JIEKTPOHHYIO HH(OPMAITMOHHO-
o0yJaromuxcsi, A7 KypcoBOTO oOpa3oBatenbHylo cpeay OpcKoro ryMaHUTapHO-
MIPOCKTUPOBAHUS (BBITIOTHEHUS TEXHOJIOTHYECKOro HHCTUTYTa (dunuana) OI'Y, nporpammHoe

KypcoBbIX pabor) (2-311) o0ecrieyeHue




