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IHosicHUTEILHAA 3aIHCKA

Pabouas mporpaMma TUCHMIUIMHBI COCTaBJI€HA B COOTBETCTBUM ¢ TpeOoBaHusmMu OI'OC
BO no wnanpasnenuto noarotoBku 03.03.02 ®usuka, HanpaBieHHOCTh DyHIaMeHTaIbHAs
dusuka.

Hucnurmmuna  «OOmuii  pusnyecknii MpakTUKyM 10 (QU3MKE AaTOMHOTO sjapa |
DJIEMEHTAPHBIX YAaCTHIl» OTHOCHTCA K 00s3aTenbHOM yacTu biioka 1 ydeOHOro miana, pasmen
«O0mumii pU3NIECKHil MPAKTHKYM.

JLy1st OCBOCHWSI TUCIIUTUTHHBI HEOOXOAMMBI 3HAHUS, YMCHHSI M BIIAJICHUS, CPOPMUpPOBAHHBIC
B XOJI¢ W3YYECHHS CIEAYIOIIUX IUCHUIUIMH U TPOXOXKICHUS MPAKTHK: AJIEKTPOMArHeTU3M,
TEOpUsl BEPOATHOCTEW U MaTeEMaTUUYECKasl CTaTUCTHUKA, 03HAKOMUTENIbHAS IPAKTHKA 2.

TpynoemkocTs qucturuinHser: 3 3.e./ 108 4.;

KOHTaKTHas pabota — 66,25 u.:

3aHATUA JEKIUOHHOTO THMa — 0 4.

3aHATHS 1a00paTOPHOro THIa — 64 .

KOHTPOJIb CAMOCTOSTEIbHON paboThI — 2 4.

MHast KOHTaKTHas padora — 0,25 4.

CamocrositenbHas padora — 41,75 .

KOHTpoJib — 0 4.

KitroueBsie cioBa: s1po, aToM, paJi0aKTUBHOCTh, 3aKOH PaJMOaKTUBHOIO pacaja, anbda-
pacman, 6era-pacmnaj, ramMmma KBaHT, 3pdext MeccOayspa, HYKIIOH, sEpHAS PeaKius,
JJIeMEeHTapHas YaCTHUIla, AaHTUYACTHUIIBL, 3apsi (ANEKTPUUYECKUH, ICNTOHHBIN, OapUOHHBIN),
KBAHTOBBIE YUCIIA, JJIEKTPOMATHUTHBIE B3aUMOICHCTBUSI, CUIIbHBIE B3aUMOIEHCTBHUS, Cl1a0ble
B3aMMOJICICTBHSI, KOCMUYECKHUE JIy4H, J03UMETp, cueTuuk [ 'eifrepa, pacnpenenenue Ilyaccona.

1. Henu v 3a1a4u AUCHUNIIMHBI (MOIYJIA)

Les1b AUCHUTUIMHBI COCTOUT B (POPMUPOBAHUH CIIETYIOIUX O0IIEPO(phEeCCHOHATBHBIX
KOMIIETEHITAH:

— CIIOCOOHOCTb MPOBOJIUTH HAyUHbIE HCCIIeI0BaHUS (PU3NIECKHX 00BEKTOB, CUCTEM U
MPOIIECCOB, 00padaThIBaTh M MPEJICTABIATH dKCTiepuMeHTanbHbIe qaHHbIe (OITK-2).

3amaun AUCHUIUTUHBL:

- OKCIIEPUMEHTAIIBHO HM3yYUTh OCHOBHBIE (PU3NYECKHME 3aKOHOMEPHOCTH B SAEPHOI
¢du3uKe, MIOHUMATh TPAHULBI UX TPUMEHUMOCTH;

- (popMHpOBaTH YMEHMSI CAMOCTOSITENIbHO MPUOOpETaTh U NMPUMEHATh 3HAHUS, OOBSICHSTD
¢u3nuecKkue sIBIEHUS; IPUBUTH HABBIKM CAMOCTOATEIBHOM pabOoThI IO MPEIMETY;

- 03HAKOMJICHHE C AJIEKTPOU3MEPHUTEIbHBIMH MPUOOpaMu, HAYYHOM anmnaparypoid, n3yueHue
NPUHIIMIIOB UX paboThI;

- Hay4UTh MPUMEHSITh MaTeMaTHYECKHE METObI 00pabOTKU pe3ysIbTaTOB dKCIIEpUMEHTA (B
TOM 4Hciae ¢ npuMeHeHneM OBM), HayuuTh NpaBWIBHO MPEJICTABIATh IOJYYEHHYIO
9KCIIEPUMEHTANIbHYI0 HHPOPMAIIHIO B BUIE IpadUKoB, TaOIUII.

Tabnuna 1. [lepeyenb nuaHUpPyeMBbIX pe3yabTaTOB O0yUEHHUS O JUCIUIINHE
(MO1yJII0), COOTHECEHHBIX C MHANKATOPaMH JJOCTHKEHUS] KOMIIETEHLU I

Komnerenuuss | MHAMKATOPbI 1OCTHKEHUS
(ko m KOMIeTeH Ui Pe3yabTaThl 00yyeHus
HAaMMCHOBAHHE) (Ko ¥ HAUMEHOBAHUE)
OIlIK 2 OIIK-2.1. Pa3pabarsiBaeT 3Haem: OCHOBHBIX MTOHITHH, ypaBHEHUH,
MaTeMaTH4eCKHe MOJICIH 3aKOHBI SACpHON PU3UKU U (PU3UKH
(GU3UIECKUX O0BEKTOB, SIIEMEHTAPHBIX YACTHII.
CHCTEM H IIPOLCCCOB. Ymeem: ocBanBaTh COBpeMEHHOE (DU3HUECKOE
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OcBanBaeT COBPEMEHHOE
buznyeckoe obopyaoBaHNE
Pa3IMYHOrO HA3HAYCHMUS,
paboTaet Ha HEM.

00opyZ0BaHKE IS HCCIEJOBAHUS IIPOLIECCOB
U SIBJIICHUM s71epHON (DU3UKHU U 3JIEMEHTaPHBIX
4acTull, paboTaTh HA HEM.

Braoeem: naBpikamMu pabOTHI Ha
COBPEMEHHOM (U3UUECKOM 000pYJOBAHUM.

U CPEICTBA U3MEPEHUI IPU
[IPOBEIEHUHU KOHKPETHOT'O
uccienoBanus. Beioupaer
METOJTbI 00pabOTKH 1
IpeICTaBICHUS
JKCIIEPUMEHTAIIbHBIX
JTAHHBIX, OLIEHKU
HOTPEIIHOCTH Pe3yJIbTaTOB
W3MEPEHUN.

OIIK-2.2. BeibupaeT criocoOsbr

3naem: cocoObl U cpeaCTBA U3MEPEHHH TIPH
HPOBE/ICHNH KOHKPETHOTO NCCIIEI0BAHMS,
OCHOBBI METO/I0B 00pabOTKH
9KCIIEPUMEHTAJIbHBIX TaHHBIX, METOIbI
OIIpeAEIICHNUS TIOTPEIIHOCTEN.

Ymeem: BeIOMpaTh criocoOBI U cpecTBa
U3MEpeHuil py NPOBeAeHUN KOHKPETHOTO
UCCIIeJOBAaHUS, METOABI 00pabOTKH U
IPEeACTaBICHUS KCIIEPUMEHTAJIBHBIX
JTAaHHBIX, OLIEHKH MOTPEITHOCTH PE3YJIbTaTOB
HU3MEPECHUI.

Bnaoeem: naBbikamu 00paboTKH U
HPEICTABICHUS SKCIIEPUMEHTAIbHbBIX
JTAaHHBIX, OLIEHKH MOTPEITHOCTH PE3yIbTaTOB
HA3MEpPEHH.

OIIK-2.3. Pemaet
CTaH/JIapTHBIC 3a]]a4H
npodeccuoHaIbHON
JESITEIIBHOCTH.

3Hnaem: 3HAET TOCTAHOBKY M METOIBI
pElICHUs CTaHAAPTHBIX 3a/1a4 SACPHOM
buzukH.

Ymeem: pemiaTh cTaHIApTHBIC 33741
sIIepHON (DU3HKHU.

Braoeem: HaBBIKOM pelIEHUS] CTAHIAPTHBIX
3a7a4 sSAepHON (PU3UKH.

2. O0beM AuCcUMIIMHBI (MOAYJIs1) 10 BUAAM y4eOHOH padoThl

Tabmuna 2. O0beM TUCIUTUIHHBI (MOAYJIS) 00mas TpyaoeMKocTs: 3 3.e./ 108 wu.
dopma oOyueHHs _O4YHas

Beero Pacnpenenenue
Bunst yueOHOI paboThI 10 CEMECTPAM B Yacax
4acoB
VII
OO6m1ast TpyA0€MKOCTh TUCIUTUTHHBI 108 108
KonTakTtHas padora:
3aHATHUS JEKIUOHHOTO THUIIA
3aHATHUS 1a00PaTOPHOTO THIIA 64 64
KOHTPOJIb CAMOCTOSATEIHHON PabOTHI 2 2
WHasi KOHTaKTHas pabora 0,25 0,25
KOHTpOJIHpyeMasi MUCbMEHHas padoTa
KOHTPOJIb
CamocrostenbHas pabota (CP) 41,75 41,75
Kypcogas pabora (TipoekT)
Bun npomexyTouHOTr0 KOHTPOJIS 3auyeT




3. Copep:kanue TUCHUNIMHBI (MOAYJIs)

Tabnuua 3. Pacnipenenenue yacoB o TeMaM U BHJIAM Y4eOHOH paOboThI
dopma 00yueHus ouHas
Cemectp VII

KosmmuecTBo yacos
No Breayn.
HaumenoBanue pasnenos AynutopHas
pasiel U UX COJIep KaHue Bcero pabora pabota
a (CP)
J | UKP | JIP | KCP
1 2 3 4 5 6 7
1 Huxo 1. 16 16
BBoanoe 3ansaTue 2 2
JIPNel 6
JIPNe2 8 8
JIPNe3 8 8
2 Hyk 2. 14 1 14
JIPNe4 8 8
JIPNe5 8 8
JIPNe6 8 8
3 Huxkn 3. 11,75 0,25 1 11,75
JIPNe 7 8 8
JIPNe 8 8 8
0,25 | 64 2
HUmoco: 72 41,75
Uroro aya.: 66,25 yacos

Conep:xanue 1a00paTOPHBIX 3aHATHI

No | Ne nma0.

Copnep:xanue 1a00paTOPHBIX 3aHATUN
n/m | pabor

1 BBoaHoe 3anatue. THCTpyKTax Mo mpaBuiaM TEXHUKH O€30MaCHOCTH.
[Topsanox BeimonHEeHUs paboT 1 0pOPMIICHHS OTYETOB

2 1 Dddext Meccbayapa
3 2 Onpenenenne K0O3YPUIMEHTOB TIOTIOUIEHHS [§ YaCTHIL
4 3 OCHOBBI I03UMETPUH U 3ALTUTHI OT HOHU3UPYIOIIUX U3TyUCHUH.

Jlo3umeTpudeckue npudophl.

M3mMepeHne OKpyIKaroIIero paanauoHHoro poHa

I/ICCHGHOBHHI/IC KOCMHUYCCKOT'O U3JTYUCHU

I/I3MepCHI/Ie napaMeTpOB SJICKTPOMATHUTHBIX nmojeu

N3ydeHue TpekoB 3apsyKEHHBIX YACTHUII

O |0 | I[N | W
0 (X ||| B~

N3yuyeHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEN PaIMOAKTUBHOIO pacmnajia




4. CamocrosiTe/ibHasi padoTa 00y4aromuxcs

Henn camocrosTenbHOM pabOTHl — OCBOUTH T€ Pa3/eiibl AUCHUIUIMHBI, KOTOPBIE HE ObUIH
3aTPOHYTHI B IpOLECCE ayJUTOPHBIX 3aHATUH, HO MPEAyCMOTPEHBI pabodeil mporpaMMoii, a
TaK)K€ PACIIMPUThH I'PAHULBI NTOJIy4aeMbIX 3HAHWM, YMEHMI U HaBBIKOB (BJIaJIeHUIl) B Mpolecce
JIOTIOJIHUTEIBHOTO M3Yy4YEHUS OTACJIBHBIX TEM, PEIICHUH NPAKTUYECKUX 3a]ad, MCCIEIOBaHUs
OTJIENbHBIX BOMPOCOB JIUCHUUIUIMHBI C MOMOULIbIO y4eOHO-METOIWYECKON JINTEepaTyphl;
MIOJATOTOBUTHCS K 3aHATHUAM JIEKIIMOHHOIO U CEMUHAPCKOTO TUIIA.

Tabnuna 4. Comeprxanue caMOCTOSITEIbHON pabOoThl 00yUYarOIIHMXCS

Ne n .

HAsBAHIe Bua camocrostensHOM Komn-Bo (nenens
paszena paboTsI 4acoB cemMecTpa)
Hukin 1| Byeaymuropnast:

- U3y4YEHHE TEeOp. MaTepraa mo JadopaTopHBIM 8 -5 -6-51
OIMCaHUSM; KOHCIIEKTUPOBAaHUE J1a00PATOPHBIX HeIeN
OIMCaHU;

- MOATOTOBKA K HOBOMY J1a00PaTOPHOMY 3aHSTHIO 3 1ost -6-5
(cocTaBiieHHE CXEM OMbITA, TA0JIHIT), 0POPMIICHHUE U
MOJITOTOBKA K 3AIIUTE BHIMOJHEHHBIX J1a00paTOPHBIX HeAeI!n
pabor).

AymutopHas: KCP

MpoBepKa J1a00paTOPHBIX OTYETOB

1 6-s1 Henens
Uroro 16 yacoB
1KCP
Lukn 2| Byeaymuropaast:

- U3y4EHHE TEOP. MaTepurasa Mo JabopaTOpHBIM 8 7-51-12-51
OTHCaHUsM; KOHCIIEKTUPOBAHUE JTa00PATOPHBIX HeeIN
OTMCaHU;

- IOATOTOBKA K HOBOMY J1a00PaTOPHOMY 3aHSTHIO
(cocTaBiieHHE CXEM OMBITA, TA0IHIT), 0OPOPMIICHHUE U
MOJITOTOBKA K 3aIIUTE BHIMOJTHEHHBIX J1a00paTOPHBIX
pabor). 6 7-s1 -12-51

AymutopHas: KCP HeJenmn

MpoBepKa J1a00paTOPHBIX OTYETOB

1 12-9 Henens
Hroro 14 gacoB
1KCP
Lukn 3 | Byeaymuropnast:

- M3yYEHHE TeOP. MaTepurasa Mo Jad0opaTOPHBIM 6 13-5-18-51
OIMHMCAHUSIM; KOHCIIEKTUPOBAHUE JTA00PATOPHBIX Heen
OTHMCaHUM;

- MIOATOTOBKA K HOBOMY J1a00PaTOPHOMY 3aHSTHIO
(cocTaBieHHe cXeM OmbITa, Ta0IHIl), OpopMIIEHUE U
MOJITOTOBKA K 3aIIUTE BHIMOJTHCHHBIX J1a00paTOPHBIX
pabor). 5,75 13-51-18-1




Ne n

Bun camocrositensHoiM Kon-Bo (menens
Ha3BaHHE
paboTHhI 4acoB cemMecTpa)
paszzaena
Avmuropnas: KCP Heaelu

MIpOBepKa J1a00PaTOPHBIX OTYETOB

2 18- HEemens

Hroro 11,75 yaca
2KCP

4.1. IlepeyeHb y4eOHO-MeTOAUYECKOT0 00ecTeyeH sl JAJIsl CAMOCTOATEIbHOM
padoThI 00y4aromuXCs

1. Apwunmreiid, 9.A. OCHOBBI TEOPETHUECCKOW (PU3UKHU: OTIOPHBIC KOHCTIEKTHI 0 Kypcam
TEOPETUIECKON (DU3HUKH 110 OPTAHU3AINH CAMOCTOSITEIIEHON paboThl cTyaeHToB I1-IV
kypcoB Hanpasierus 03.03.02. «duszuka» / D.A. Apunmreiit. — TromeHb: TIOMEHCKUN
rocyaapcTBeHHbll yHuBepeutet, 2016. — 73 ¢. 9BC Pexum gocryna:
https://biblioclub.ru/index.php?page=book&id=571839

2. Jnst  oOydyeHHMs WHBaIWJAOB M JUI] C OTPAHWYCHHBIMH  BO3MOXKHOCTSIMU
nperycMaTpuBaeTcsi obecreyeHre yueOHO-METOJUYECKUMH IOCOOMSIMH B MEYaTHOM U
anekTpoHHoM Buaax (http://www.phys.msu.ru , http:/library.sgu.ru/ , yaeOHast aureparypa B
Bujie pdf (aiisioB) Mo coryiacoBaHUIO C MperoaBaTeIeM, BEAYIIUM 3aHATHS.

3. KBanToBas u sipepHas ¢pusuka: npaktuxyMm / I'. 1. l'orenamBumm, M. E. T'opnees, C. B.
KpacunpaukoBa wu gp.; mox o6bm. pen. I[. HI. TorenamBumm ; IloBomkckuit
rOCYJapCTBEHHBIN TeXHOJOrHYeckuit yHuBepcuter. — Momkap-Ona : ITloBomkckuii

rOCYIapCTBEHHBIA TeXHOJOrnueckud yHusepcuteT, 2018. — 120 c. ObC Pexum nocryma:
https://biblioclub.ru/index.php?page=book&id=560434

5. YueOHO-MeTOAMUYECKOE 00ecTiedeHne TUCHUTITHHBI (MOTYJIA)

Tab6mmma 5.1. OcHOBHasI IMTEpaTypa

Ne

i HaumenoBanue, Oubnuorpaduieckoe onucanue

1 | CaBenbes, 1.B. Kypc o6meit ¢pusuxu / .B. CasenweB; nox pen. JI.JI. EHkoBckoro. —
M.: Jlans, 2019. — T. 3. Onrtuka, atoMHas ¢u3nKa, GU3MKa aTOMHOTO SApa U
anemMeHTapHbIX yactuil. — 527 ¢. IBC Pexum nocrtymna:
http://biblioclub.ru/index.php?page=book&id=483316

I'pud: Pexomennoano MO P® B kauecTBe yueOHOTO MMOCOOHS IS CTYACHTOB
(hU3MYECKUX CTIeUaIbHOCTEHN BRICHINX YUeOHBIX 3aBEICHHI

2 | CuByxus, Jl. B. O6muii kypc ¢usuku. B 5 1. T.5. ATomHas u sipepHast pusuka: yuebHoe
nocobue/ /1.B.CuByxun.- M.: ®uszmarnut, 2002.- 783 c. IBC: Pexxum nocrtyna:
http://biblioclub.ru/index.php?page=book&id=82991

I'pud: PekomennoBano MO P® B kadecTBe yueOHOTO TTOCOOUS TSI CTYJCHTOB
(hU3HYECKUX CTIeNUATHbHOCTEH BRICITUX YUCOHBIX 3aBEICHHIA

3 | [Tauesa, }O.B. DnemenTh aTOMHOM U gaepHON ¢u3nku: TecTsl o ¢usuke / FO.B.
[TaueBa. - M.: bepnun : lupekr-Menua, 2015. - 51 ¢. 9BC: Pexum gocryna:
http://biblioclub.ru/index.php?page=book&id=29818

4 | lyros, B. 1. Dxcniepument B ¢pusuke. Guznyecknii npaktukym/ B. U. [lyTos,
B.T. Cyxos, . B. [lonnecHsiii.-: ®usmaraut, 2005.- 184 c.
9BC: Pexxum gocryna: http://biblioclub.ru/index.php?page=book&id=75952



https://biblioclub.ru/index.php?page=book&id=571839
http://www.phys.msu.ru/
http://library.sgu.ru/
https://biblioclub.ru/index.php?page=book&id=560434
http://biblioclub.ru/index.php?page=book&id=483316
http://biblioclub.ru/index.php?page=book&id=82991
http://biblioclub.ru/index.php?page=book&id=29818
http://biblioclub.ru/index.php?page=book&id=75952

Tabmuna 5.2. JlonoJHUTENbHAS JTUTEpaTypa

HanmenoBanwue, Oubnmorpaduyeckoe OMHMCAHUE

Muxaiinos, M.A. flnepuas ¢pusuka u Gpusmka 3IeMEHTAPHBIX YacTHUII : yueOHOe Tocooue
/ M.A. Muxaiinos. - M.: [Ipomereit, 2011. - Y. nepBas. ®usuka atomMHOTO smpa. - 94 c. -
IBC: Pexum gocryna: http://biblioclub.ru/index.php?page=book&id=108075

['myxoB, 1. A. Texunueckue uamepeHus: u npuOopsl: yueodnoe mocoodue / 1. A.
['myxoB. - Boponex: BopoHexckasi rocyapcTBEHHAs JIECOTEXHUYECKAs aKaJIeMHUs,
2009. - 251 c. 9BC: Pexxum nocrymna:
http://biblioclub.ru/index.php?page=book&id=142217

Jlaboparopusrit mpakTukyMm 1o obmei ¢pusuke/ [lox pen ['epmienzona E.M., Manosa
H.H., M.: Beiciu. mikona, 1985.

Oobmas ¢pu3uka: pu3nka aTOMHOTrO siapa u snemeHTapHbix yactul / H. . Anacumosa,
1O. A. TopoxoBatckuii, E. A. Kapynuna u ap. ; mog o6m. pen. FO. A. ['opoxoBarckoro.
— Cankrt-IletepOypr : Poccuiickuii rocy1apcTBEHHbIN M€1arorn4ecKiil yHUBEpPCUTET
uM. A.U. I'epuena (PT'TIY), 2018. — 184 c. IBC Pexum nocryna:
https://biblioclub.ru/index.php?page=book&id=577816

Oo6mas Teopus namepenuid. [lpakrukym: yaednoe mocodue / O. I1. J[BopsiaunoBa, H.
JI. Kneitmenosa, O. A. Opinosiesa, A. H. Ileruna ; nayu. pea. O. I1. JIBopsHuHoBa. —
Boponex : BopoHeKCKHI rOCYJapCTBEHHBIN YHUBEPCUTET HHKEHEPHBIX TEXHOJIOTH,
2017. - 113 c. 9BC Pexum goctyna:
https://biblioclub.ru/index.php?page=book&id=482040

Tabnuna 5.3. Pecypchl nHOOpMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «HTepHeT»

11\/&;1 HasBanue (agpec) pecypca
1 http://www.youtube.com/ OnpIThI 10 (hHU3UKE
2 | http://experiment.edu.ru Kosnekmus «EcTecTBeHHOHayUHBbIE SKCIIEPUMEHTHI: (PU3UKa
3 duznyeckuil MpakTUKyM 0 MeXaHuke: yaeOHoe nocobue/ B.b. JIémun, 10.I". Kaprios,
B.I1. JleBuenko, A.A. Ilos3uep, K.A. Hlymuxuna. — ExatepunOypr: YI'TY-VIINH,
2009. — 143c. http://urfu.ru/fileadmin/user_upload/kafedra_fiziki/pdf/mechanics.pdf
4 | Kpatkuii ctipaBouHuK 1o ¢usuke http://www.physics.vir.ru
5 Mup dusuku: dpuznueckuid sxcnepument http://demo.home.nov.ru
6 http://genphys.phys.msu.ru  Cepep kadenps oomei pusuku uzdaxa MI'Y:
bu3MYECKUN NPAKTUKYM U JEMOHCTPAILIUU
7. | nauka.relis.ru exxemMecsuHbIA HAYYHO-TTONYJISIPHBIN skypHal «Hayka n 7Kuznby.
8. | virlib.eunnet.net/mif (Martemaruka, Mudbopmaruka, ®Pusuka) Kypuaa «MUD»
9. | http://www.gostinfo.ru/pages/Infizd/izmer texn/ Xypnan «/3MeputenpHas TEXHUKa»
Tabmuna 5.4. [lepuonuueckue u3gaHus
Ne
HaumenoBanue
n/m

1. | Kypnan «Ycnexu ¢puznyeckux HaykK». www.ufn.ru

2. | ®usnyeckoe obpazoBanue B Bysax. / M.: M3parensckuii oM MPO (MockoBckoe
¢dusnueckoe obmmectso). IBC u http:/pinhe.lebedev.ru/

3. | Kypnan DKCNepUMEHTATBHOM u TeopeTnueckoit Pu3uku (OKOTD)

http://www.jetp.ac.ru/

4. | Kypnan «Tpyasl @usundeckoro O6mectsa Pecriybnuku Axpiresi» http://fora.adygnet.ru/

IlepeyeHnb coBpeMeHHBIX MPO(PecCHOHAIBHBIX 023 JAHHBIX H HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM
Ba3nl tanabix UHUOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/



http://biblioclub.ru/index.php?page=book&id=108075
http://biblioclub.ru/index.php?page=book&id=142217
https://biblioclub.ru/index.php?page=book&id=577816
https://biblioclub.ru/index.php?page=book&id=482040
http://www.youtube.com/
http://experiment.edu.ru/
http://experiment.edu.ru/
http://urfu.ru/fileadmin/user_upload/kafedra_fiziki/pdf/mechanics.pdf
http://www.physics.vir.ru/
http://www.physics.vir.ru/
http://demo.home.nov.ru/
http://demo.home.nov.ru/
http://genphys.phys.msu.ru/
http://genphys.phys.msu.ru/
http://nauka.relis.ru/
http://virlib.eunnet.net/mif/
http://www.gostinfo.ru/pages/Infizd/izmer_texn/
http://www.ufn.ru/
http://pinhe.lebedev.ru/
http://www.jetp.ac.ru/
http://fora.adygnet.ru/
http://inion.ru/resources/bazy-dannykh-inion-ran/

IBC «YHuBepcuTerckasi 0udanorexa onyaitn» www.biblioclub.ru
Pecypc conmepxut yueOHMKH, yaeOHbIE TOCOOHS, MOHOTpaduH, MEPUOANIECKUE U3TaHNUS,
CIpPAaBOYHUKH, CIIOBapH, SHUUKIONEeaAWd. B HacTosmiee Bpemsi BkitouaeT Oomnee 130 ThIc.
HanMMEHOBAaHWH. PexxuM noctymna: i 3aperucTpupOBaHHbBIX MTOJIb30BaTENEH.
OBC AI'Y wna mardopme amnmapaTHoO-iporpamMmmHoro komiuiekca OOO KIAY
http://adygnet.bibliotech.ru
Pecypc conepkuT 3neKTpoHHBIE aHaOTU TPyIoB npenojasareneid AI'Y. ObecnieunBaet
JOCTYI K HEOOXOTUMBIM Jii 00pa3oBaTeIbHOr0 Mpolecca M3laHusM. Pexxum moctyma: amns
3aperUCTPUPOBAHHBIX MOJIH30BATEICH.
000 «Hayunas 3jekTponHasi o0ubdauorexa» (H3b) www.elibrary.ru
Poccuiickuii nHQOpPMAITMOHHO-aHATTUTUYECKUI MOPTall B 00JaCTH HAYKH, TEXHOJIOTUU H
o0pa3oBaHus, B TOM YKCIIe 3JeKTpoHHbIe Bepcuu 6osee 3900 poccuiCKUX HAyYHO-TEXHUUECKHUX
KYPHAJIOB, U3 KOTOPBIX Oosiee 2800 KypHAIOB B OTKPHITOM JIOCTYTIC.
MesxkayHapoaHble 0a3bl JAHHBIX HAYYHbIX U3aHUI
Web of Science https://apps.webofknowledge.com Hayxomerpudeckas pedepaTuBHas 6a3a
JAHHBIX KypHaJIOB U KoHpepenuuii. Pexum nocryna: IP anpeca ynuBepcuteTa
Scopus https://www.scopus.com/search/ — 310 Haykomerpuueckas pedepaTuBHas Oa3za
JIAaHHBIX, BXojsImIas B 6a3y maHHbiX SciVerse komnanuu Elsevier. SciVerse o0benuHseT B cede
MaTepuaibl M3 KOJUICKLIIMM pELEH3MpOoBaHHOM smreparypsl SciVerse Scopus, coOpanus
MOJIHOTEKCTOBBIX cTaTteit SciVerse ScienceDirect. Pexxum noctyna: IP aapeca ynusepcureTa.
zbMATH https://zbmath.org/ PedeparuBHas 0a3a MaHHBIX O YHUCTOH M TNPUKIAJTHON
MaTeMaTHKe.

HNuTepHeT-pecypebl oTKpbITOrO Aocryna (Open Access)

(MudopmaimoHHO-TTOMCKOBBIE (CIIPAaBOYHBIE) CHCTEMBI)
HNudpopmanuonnas cucreMa «ExmHoe OkHO gocTyna K o0pa3oBaTe/IbHBIM pecypcam»
http://window.edu.ru/ Pecypc oGecrnieunBaeT CBOOOJIHBIM JOCTYyN K HMHTETPaJIbHOMY KaTajory
00pa30BaTEeNIbHBIX HHTEPHET-PECYpPCOB, K AIIEKTPOHHOM OHONIMOTEKe Y4eOHO-METOJUMUECKUX
MaTepuaioB s o0mero u mnpodecCHOHATBHOTO 00pa3oBaHUS M K pecypcam CHCTEMBbI
denepanbHBIX 00pa3oBaTEIbHBIX IOPTANOB, OOBEIUHSIET B eIWHOE HH(GOPMAIMOHHOE
MPOCTPAHCTBO JJIEKTPOHHBIE PECYpChl CBOOOIHOTO JTOCTYIA IS BCEX YpOBHEH 00pa3oBaHUS B

Poccun.
YHuBepcurerckasi UH(popManmoHHas cucrema Poceus uisrussia.msu.ru

6. OO6pa3oBare/ibHbIE TEXHOJIOTHHU

Tabnuna 6.
Ne | HammeHoBanme Buabl yueOHbIX
. Oo0pa3oBaTe/IbHbIE TEXHOJIOTUH
n/n pasnesa 3aHATHI
1 2 3 4
1. BBoanoe 3anstue |becena. O6paborka Ucnonesyercs IIK ¢ HeoOXOAUMBIM MPOrpaMMHBIM
pe3yabTaToB obecrieueHueM  ansi  paboTel ¢ Tabauuamu
HU3MEPECHUM. DKCIIEPUMEHTAIIBHBIX PE3YJIBTATOB U IS IIOCTPOCHHUS
rpaduKoB.
2. Bech kypc JlabopaTopHbie 1. Pabora B Mansix rpynmax (7Texunonozus
3aHATHSL. paznoyposnesozo 0byyeHus).

2. PaboTHI BHIMOIHSIIOTCS TI0 TPaduUKy.

3. B Hauane 3aHATHI OpraHU3yeTCs B3aUMOJCHCTBUE
CTYyZEHTOB (TexHomorus COTPYIHHYECTBA).
Koncynpranuro CTyJICHTaM, BBITIOJTHSIOIIUM
nmaboparopHyro paboTy Ha JaHHOM 3aHSITHH,
MPOBOAAT CTYNEHTHI, BBHIIOJIHHUBINNE pPabOTy Ha
MPOILIOM 3aHITHH.
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http://www.biblioclub.ru/
http://adygnet.bibliotech.ru/
http://www.elibrary.ru/
https://zbmath.org/
http://window.edu.ru/
http://uisrussia.msu.ru/

3. Bechb kypc CamocTosTenbHas KoHcynpTHpOBaHWE W TIpOBEpKa J1abOPATOPHBIX

pabora OTYETOB  TOCPEACTBOM  DIEKTPOHHOW  TIOUTHI,
WCIOJIb30BaHUE CUCTEMBI TUCTAHIIMOHHOTO 00yUYeHUS
Moodle.

7. MeToauvecKkue peKOMeHAalMu M0 JUCHUILIHHE (MO1YJII0)

Tak Kak Ha 3aHATUAX NPAKTUKyMa 00yUYaIOIIMMCS TIPEAOCTABIISETCS MAaKCUMAIIbHAS
CaMOCTOSITEIILHOCTbh, TO POJIb MPENOABATENS HA 3TUX 3aHATUSIX 3HAYUTEIBHO OTIMYACTCS OT
TOM, KaKyI0 OH BBITIOJHSICT HAa OOBIYHOM 3aHSATHH, KOT/]a 3JIaraeTcsl HOBBIA MaTepHal ¢
JICMOHCTpAIIMEH OMBITOB, PELIAIOTCS VIS IIPUMEpa 3a/1a4H, BEJETCSl OIPOC U T. . DTa PoOJib
CBOJIUTCSI B OCHOBHOM K TIOCTAaHOBKE TIPOOJIEMBI  BCECTOPOHHEMY HAOIIOJICHUIO 33 XOJI0M
paboThI ¥ IPUEMY OTYETOB.

[TormyTHO ¢ HAOIIOACHUEM MIPETIOAABATENb BO BPEMSI IPOBEICHUS IPAKTUKyMa JJacT
OTJICTHHBIM 00YYaOIIMMCS YKa3aHUs TI0 00palieHuto ¢ 000pya0BaHuEM, 3200TSACh O TOM, YTOOBI
NPUBUBAIMCH NIPABUIIBHBIC TPAKTHYECKUE HABBIKK. B cilyuae HEOOXOIMMOCTH OH KOPPEKTHPYET
XO0J1 paboThI, JaeT YKa3aHHsI, [IOMOTAIOIINE BOBPEMsI 3aKOHUUTh SKCIIEPUMEHTAIILHYIO YacTh U
MOJYYHTh HAJIJIC)KAIINE PE3YJIbTAThI, & TAK)KE COBETHI 110 TIOBOIY 0OPAOOTKH MOJTyUYECHHBIX
pE3yJIbTaTOB, COCTABICHHUS OTYETA U T. II.

HabmroneHus 3a X010M BBITIOTHEHUS] paOOTHI TIO3BOJISIOT NIPEIOIaBATEII0 YCTAHOBUTD,
KTO U3 00yYaIOIIMXCsl MTOATOTOBUIICS JydIle (BJIaJeeT TEOPUEH, SICHO MPECTABISET X0 PadoThl,
3HAeT Ha3HAYCHHUE OT/ACIBHBIX TPUOOPOB) U KTO MOATOTOBHIICS HEJJOCTATOYHO.

OtieHKa 3HaHUI 00YYArOIIMXCS [0 MPAKTHKYMY OTHOCHTCS K YHCITY CYIIECTBEHHBIX
CTOPOH METOJIMKHU BEJICHUS 3aHITHN. DTa OIIEHKA CKJIaIbIBACTCS U3 PE3YJIbTATOB MPOBEPKU
OTYETOB U U3 PE3yJIbTATOB HAOIIOICHUS TIPETIOIaBATENsl, TAK KaK B OL[CHKY JIOJDKHO BXOJUTH HE
TOJILKO Ka4eCTBO OTYETa, HO U KAYeCTBO BCEH MPAKTHUECKOHW pabOThI, MPOBEICHHON
00y4JaroIIMMCcs Ha JJA0OPATOPHBIX 3aHITHSX.

MeToaunuecKkue YKazanusi Oﬁy'{alOHIHMCH o JTMCHMIIJINHE

Ha BeimonHenue onHo# 1abopaTopHON pabOTHI IpakTUKyMa oTBoauTCs 3 vaca. [Tpu satom
JeSITeIbHOCTh 00YUAIOLIMXCS Ha 3aHATHH CKJIaIbIBAETCS U3 CIEeIYIOIUX TANoB: 1) 1omyck K
3aHSATHUSIM; 2) BBIMIOJHEHUE PAOOTHI; 3) OCYIIECTBICHUE BEIYUCIICHUM, TTOTyYEHUE pPe3yIbTata; 4)
oopMiIeHHEe TMCbMEHHOTO OTYETA.

[Ipexne ueM MpucCTynaTh K BBIIOJHEHUIO JIFOOOU pabOoThl HEOOXOIMMO U3YUUTH U
HOMHUTb ITPaBUJIa TEXHUKH O€30MaCHOCTH MPU paboTe C INEKTPUUECKUMH YCTAHOBKAMH.

BynbTe octopoxkubl! [TomHHTE 00 OMACHOCTH NMOPAKEHUS JIEKTPUIECKUM TOKOM!

Bo Bpems npeObiBaHMs B 1a00paTOpUN CTYAEHT JIOJKEH COOII0aTh MOPAIOK,
BBITNOJIHATH TPEOOBAaHUS TEXHUKH 0€3011aCHOCTHU. Pa3roBopbl MEXly CTyA€HTaMU JOJKHbI
BECTHCh THXO U TOJIBKO IO BONPOCAM, OTHOCSIIUMCS K BBIIOJTHEHHUIO 1a00OPaTOPHBIX padoT.
[Moxunate mabopatopuro B pabouee BpeMs CTyI€HT UMEET MPaBO TOJIBKO MO Pa3peIIeHUI0
npenoaaBaTess nocjae 00eCTOYNBaHUS YCTAHOBKH, HA KOTOPOM CTyIEHT paboTaer.

[TonroroBka oOyyaromerocs K 3aHATHSIM COCTOMT B TOM, YTO OH BHUMATEIBHO U3y4aeT
onucaHue paboThl, KOTOPYIO €My MPEACTOUT JeNaTh, IO JAHHOMY IOCOOUIO, a TAKXKE IO
JUTEpaType, yKa3aHHON B peKOMEHJAIUAX. B pe3yipTaTe 3T0ro OH A0IKEH UMETh YETKOE
HpeCcTaBIeHUE 00 U3y4aeMOM SBJICHUH U YMETh OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI K padoTe.

JIomycK K BBITIOJIHEHUIO paOOThI OCYIIECTBIISETCS MPETOIaBaTeNIeM U 3aKIII0YaeTCs B
BBISICHEHUH 3HaHUH y 00y4aroluxcsi TEOPETUUIECKOTr0 MaTepuaa U SKCIIepUMEHTAIbHON
YCTaHOBKH.

ITocne nomycka oOy4aroluiics NoaydyaeT UCXOIHBIE JaHHbIE Y IPEnojaBaTess 1
NPECTYIAET K BHIMOJIHEHUIO paboThl. B X0/1€ BhIOIHEHUS 1a00paTOpHON pabOoThI
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IpernoiaBaTeslb PyKOBOAUT SKCIIEPUMEHTAIbHONW PabOTOM CTyIeHTa, IPOU3BOACTBOM U3MEPEHUN
Y BUBHPYET B TETPAIH CTYACHTA IIOJYyYEHHBIEC PE3YJIbTAThl. 3aTE€M IIOJyUYEHHBIC PE3YJIbTAThI
00pabaThIBAIOTCS MATEMATUUYECKU: BEIYUCIISIOTCS MOTPEIIHOCTH, 3aMIMCHIBACTCS] OKOHYATEIbHBII
pE3yJIbTaT, KOTOPBIM OLIEHUBAETCS MPENOIaBATEIEM.

Jiist mosTy4eHust 3a4era CTyIeHTY He0OX0IMMO UMETh TMCbMEHHBIN OTUET 0 padoTe,
KOTOPBIH opopmiisercs B 1a00paTOPHOI TeTpaaH.

OT4éT NOKEH COEP>KaTh BCE IIYHKTHI, KOTOPbIE YKa3aHbl B OIMCAHUSX J1a0OPAaTOPHBIX
pabor.

Ecnu Bce ATamnbl BEIIOIHEHBI CTYICHTOM MPABHJIBHO U CBOEBPEMEHHO, TO 110 padboTe
CTaBUTCS OTHCIIBHBIN 3a4€T.

JlaGopatopHas paboTa caeTcst TOIBKO MPU HAJTMYUU TOJTHOCTBIO U IPABUIIBHO
odopmienHoro otueta. [lonTBepxeHNEM caauu SBISETCS MOIIMUCH IIPENoiaBaTelis Ha
COOTBETCTBYIOIIIEM OTUETE C YKa3aHUEM OLICHKHU U JIaThl 3aLLUTHI.

3aueT Mo UToraM CEMECTpa BBICTABIISIETCS CTYACHTY IIOCJIE CAa4YX OTYETA 10 IOCIeAHEN
BBINOJIHEHHON UM paboTe MPHU HAJTMYUH MOANMCAHHBIX MPENo/aBaTeieM OTYETOB 110 BCEM
OCTaJIbHBIM BBITIOJIHEHHBIM B TEKYILEM CEMECTpe paboTaMm.

[IpakTuKyM 10 aTOMHOH (PU3UKE - OYepeHasl CTYNEeHbKa MO3HAHUS OKPYKAIOLIETO MUpa
METOAAMU COBPEMEHHOW HKCIEpUMEHTaNbHOM (u3uku. 3ajaya CTyIEHTa, IONABIIErO B
nabopaTopuio (PU3MKHK aTOMHOTO S/Ipa U AJIEMEHTAPHBIX YaCTHIL - UCCIIEI0BATh 3aKOHOMEPHOCTH
HaOJIr0aeMbIX SBJICHMH M oOmucaTh MX (U3MUECKUMH 3aKOHaMM. BblnojHeHHe Kaxaon
7a0opaTOpHOl pabOTBl CBSI3aHO C M3MEPEHHEM pa3IMYHBIX (U3UUYECKUX BEIWYHH H
nocienyoomeil 00padoTKol pe3ynbTaTOB U3MEPEHUS.

CTyJIeHT He JIONYCKAaeTCs K BBIMIOJIHEHUIO PA0OThI, €CIIH:

a) He oopMIIeHA TIpeabLayIas padbota (0popMIICHHE JOIKHO OBITh 3aKOHYCHO 0053aTeIbHBIM
HaIMCaHUEeM 3aKJITFOUYCHHS C Pe3yJIbTaTaMH, MOTPEITHOCTIMH U TpaduKamu);

0) umeercs Oosiee OHOIN HECAAHHON PabOTHI;

B) OTCYTCTBYIOT HEOOXOUMBIE 3aIlUCH B TAOOPATOPHOM TETPAIH MO TEKYIICH 1abopaTopHOM
paboTte (Ha3BaHHe U HOMEP PaOOTHI, HEOOXOAUMBIE POPMYIIBI, CXEMa YCTAHOBKH, TaOIHUIIBI
JUTSL 3aITHCH YKCIIEPHUMEHTAIBHBIX TAHHBIX);

T') CTYJICHT HE MOXET YJAOBIETBOPUTEIILHO OTBETUTH HA BOIIPOCHI Ha JOIMYCK K padoTe (mpu

MOJITOTOBKE K c1ave J1ab0paTOpHOU pabOTHI CTYICHT JIOJDKEH OTBETUTH HA KOHTPOJIBHBIC

BOIIPOCHI K paboTe).

IHopsinok padorsIi:

1. Bkimroyath ycTaHOBKY M IPOBOAUTH U3MEPEHHSI MOKHO TOJIBKO € Pa3peIieHust
npernonaBaTens. Jlo Hadana paboTHI CieayeT 3anucaTh XapaKTePUCTUKN TIPUOOPOB U
MPOAyMaTh MOCeI0BaTeIbHOCTh N3MEPEHUH. 3anpeaercs 6e3 He0OX0UMOCTH KPYTUTh
PYUYKH IPHUOOPOB.

2. Heo6xomumo cTporo co0ro1aTh MpaBuiia TEXHUKH 0€30MacHOCTH MpH padoTe B
abopaToOpHH.

3. BrinonHeHHe 1a00paToOpHBIX paboT CTYICHTOM BHE PACIIMCAHUS 3aHATHH €ro TpyIbl
BO3MOYKHO TOJIBKO B UCKITFOUUTEIBHBIX CITyYasX W MOCIE MOTYYSHHS COTJIACHS TPETIOAaBaTes
Y 3aBeyroIIero Jaboparopuei.

[TpakTHYeCcKUEe PEKOMEHAAIMH 110 0(OPMICHHUIO JIA0OPATOPHBIX PA0OT.

1. B xauecTtBe TeTpaau 1o 1abopaTOpHBIM paboTaM cleAyeT B3ATh OONIBIIYIO OOLIYIO TETPalb B
96 nucros. [lonoBuHY TeTpaau ClelyeT OTBECTH I10] YEPHOBUK.

2. YepHOBBIE pacyeThl JJOJDKHBI OBITH BBITIOJHEHBI TaK, YTOOBI KX MOXKHO OBLIIO BOCITPOU3BECTH
JUTSI TIEPETIPOBEPKU PE3yIIbTATOB.

3. Kaxxnas nma6. pabora HaunHaeTcs ¢ 0ohOpMIICHHsI BBEJICHUS U TaOJIHII TaHHBIX. Bo BBeieHUN
IOJDKHA OBITh:
a). KpaTKas TeopHsl;
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0). cxema WK PUCYHOK YCTaHOBKH;
B). (OPMYJIBI JIJIsl pacueTa MoTrpenrHoOCTeH;
I'). PUCYHKHU TPEATOIaraéMbIX TEOPETHUECKUX 3aBUCUMOCTEH.

OObeM BBelIeHHsI JOJDKEH COCTABIATh 1-2 TETpaaHbIX CTPAHUIIBL.
Ipu cocTaBieHNN U 3aMI0JHEHUH TaOIHIl IAHHBIX CIEYET YUYUTHIBATH CIeyomIee:

1. Eciiu Buj Ta0nMIIBI HE MPUBECH B ONTUCAHKH K JTAOOPATOPHOH paboTe, HEOOXOAMMO
CaMOCTOATENIFHO CIUTAHUPOBATH M HAYEPTHUTH TAOJIHILy HA OCHOBAHUHM WH(POPMAINH, TAHHOW B
OIMCaHMHU K J1abopaTopHoii padore. [ 3TOro Hy)kKHO ONpeeNuTh, KaKie JaHHbIE OYAyT
3aHOCHUTHCS B TaOJIMILy ¥ KaK OHHU JIOJDKHBI B HEH pacrioyiararbesl.

2. Pe3ynpTat 3aHOCUTCS B TAOJIUILY Cpasy MOCIIE MPOBEACHHUS U3MEPEHUSI.

pu nocrpoennu rpauKoB HEOOXOAUMO CIIEIOBATD CIEAYIOUIMM IPABUIIAM:

1. Pa3mep nucta MUIITUMETPOBOI Oymaru A0KEH ObITh paBEH LEIOMY JUCTY J1a00paToOpHOit
TETPaJM WK ero nosioBruHe. HectannapTHelid pa3mep rpaduka ucronb3yercst TOJIbKO B
cily4ae He0OXOJUMOCTH.

2. Ocu rpa¢uka, TOUYKH C IOTPEIIHOCTAMHI U CAaMH 3aBHCHMOCTH BBITIOJHSIOTCS KapaHJIaIlIoM, a
uuGpsl, IepeMeHHbIe U Ha3BaHUe TpadrKa MULIYT aBTOPYUKOM. JJOMyCcTUMO BBITTOJIHEHUE
rpaMKOB Ha KOMITBIOTEPE C pacrleyaTKon Ha MpUHTEpe ¢ pazmepom aucra A4. I'papuk
JIOJIKEH UMETh MUJLTUMETPOBOE pa30ueHHeE.

3. Kaxnplit rpaduk 06s3aTeNIbHO TOJDKEH OBITh moamnucan. Hanmpumep: «rpaduk 3aBUCUMOCTH
YAJIMHEHUS JIATYHHOT'O CTEPXKHS OT TemrepaTypbl». HenonyctuMo B Ha3BaHUM J1e1aTh
COKpaleHus tTuna: «3aBucumocts L ot T». HazBanue rpaduka numercst Ha MIJUTUMETPOBOU
OyMmare B IpaBOM BEpXHEM YTITy.

4. MacmTal 10JKeH BEIOMPATHCS TaK, YTOOBI OTHOBPEMEHHO BBIOJIHSIIUCH CIIETYIOIINE
TpeOoBaHUs:

a. OKCIIEpUMEHTAJIbHBIE TAHHBIE 3aHUMAJIH OOJIBIIYI0 YacTh JucTa (6omnee 60%);

0. oHA KIIeTKa MIITUMETPOBKH (1cM) cooTBeTcTBOBANA OFI 1, 2, 5, 10 eguHMIIAM
BEJIMYMHBI, OTKJIAJBIBAEMO HA OCH;

B. €CJIM HEOOXOIUMO OTJIOKHTH IO OCsiM Oosbine yucia, Harpumep: 20000, 30000, 40000 u
T.J., IPOCTABIISIFOTCS 2, 3, 4 U T.1., @ B KOHLIE OCH OKOJIO CTPEJIKH IIEPEMEHHAS
yMHokaeTcs Ha 1074

I. KaKJ1as U3 0CeH JOJHKHA OTCTOATH OT Kpas JIncTa MpuMepHo Ha 1,5-2 cMm.

Yacrto cTyAeHThI, IPOBOJS pa3METKY OCEH, CTapatoTCs MPOCTaBIATh HU(PHI, HAUMHAS C HYJIA,

HO B 3TOM HET He0OX0MMOCTH. Pa3pemiaercs pu mocTpoeHuu rpadukoB Ha EPEeceYeHnH Oceit

CTaBUTh TPEOYEMYIO BEIUYUHY.

5. Ha ocsix mpocTaBisitoTcs TOJIbKO LU Pl MaciITada, ¥ He IPOCTABISIOTCS U PbI
JKCIIEPUMEHTAIBHBIX TOYEK.

6. B KOHIIE OCcH OKOJIO CTPEJIKU NPOCTABIIAETCS IIEPEMEHHAs U, YEPE3 3aIATYI0, EAMHULIA
u3MepeHus, Hanpumep: m X 107 | kr.

7. BkneuBatb rpaduk B 1aOOpaTOPHBIHN KypHaJl HEOOXOIMMO OCTOPOXKHO, IpadUK HE TOJIKEH
BBICTYIIATh U3 TETPAIH.

8. Ilpu mocTpoenuu rpaukoB 3aBUCUMOCTEN BaXKHO MIOHUMATh CIIEAYyIOIIEee:

a). SKCTIEpUMEHTAIbHBIC TPaQUKH, KaK MTPABUIIO0, TPOBOIAT Yepe3 00JIaCTh MOTPEITHOCTH
Pe3yJIbTaTOB B BUJE CIUIAXKEHHOM KPUBOM (TIIPH 3TOM HEOOXOIMMO NPUIEPKUBATHCS
MpaBWJIa, YTO YMCIIO TOYEK MO 00€ CTOPOHBI OT JIMHUU JJOJKHO OBITH MPUMEPHO
OJIMHAKOBBIM);

0). SKCTIEpUMEHTAJIbHBIE TpaduKH HE MOTYT TMPOXOAUTH B 00JACTh, TA€ OTCYTCTBYIOT
OKCIIEPUMEHTAJIbHBIE PpE3yNbTaThl (32 MHCKIIOUEHUEM OrOBOPEHHBIX CIYy4yaeB: IpHU
anmnpoKCHUMAlluKU, C LIEJbI0 CPABHEHUS C TEOpHEH WM APYTMMHU 3KCIEPUMEHTAIbHBIMU
pe3ysbTaTaMu. ..)

B). HEJIb3s ONPENIENIATh TUHEIHYI0 3aBUCMOCTD IO IByM-TPEM TOUKaM. Takasi 3aBUCUMOCTD
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BeCbMa HeflocToBepHa. Hazo crpeMuThest cienars JOCTaTOUHOE KOJIMYECTBO U3MEPEHUH.

9. DKkcnepUMeHTaNlbHbIE TOYKU Ha rpaduke GUKCUPYIOTCSA B BUJIE MAJIEHBKUX KPY>KKOB, a €CITU
3aBUCUMOCTEH HECKOJIBKO, TO APYTUE CEPHU JAHHBIX U300pakatoTCs TPEYroJbHUKAMH,
KBaJIpaTaMH, ITyCTHIMHU WM 3a4ePHEHHBIMU. 3aBUCUMOCTH TaKXe NU300paXKaloTCsl pa3sHbIMU
JTUHUSAMU: CIUTIOIIHBIMHY, TyHKTUPHBIMH, INTPUXITYHKTHPHBIMH, OKOJIO HUX JIOITYCTUMO
CTaBUTh yKa3aTellu C HOMEPaMH, a B YIUIy rpaduka MoIMUChIBaTh Kakoi rpadpuk kakoi
3aBHUCHUMOCTH COOTBETCTBYET.

10. HTEpBasBl MOTPEIIHOCTEN KaXKI0W SKCIIEPUMEHTATBHOM TOYKH N300paykKar0T TOHKUMU
NPSMBIMH JTHHUSMU (BEPTUKATIBHBIMU U TOPU30HTAIBHBIMHI) C OTPAaHUYNBAIOIIMMHU MX
«4epTouKamMm» (MOKHO B BHJIE IPSIMOYTOJIbHUKOB).

11. Ecnu HeusBecTHass BeJIMYMHA OmpenenseTcss 1o rpaduky, TO HEOOXOAMMO BCE
JIOTIOJTHUTENbHBIC JIMHUU JJI HAX0XKICHUS ATOW BEJIMUMHBI HAHECTH Ha rpaduk.

3akia04eHue K 1a00paTOpHON paboTe SBISETCS Y4COHON MOJICIBIO HAIMMCAHUS BEIBOJIOB

JUTSL BCSIKOTO Hay4YHOTO ucciieqoBanus. OHO npeacTaBisieT co0oii GopManu30BaHHBINA TEKCT,

Ha3zHaueHHe KOTOPOTro - JaTh SICHOE MPEAICTABICHUE O MOIYYEHHBIX B paboTe pe3ysbTaTax.

OnHoBpeMEHHO, OHO TpeOyeT OT CTYJeHTa YEeTKOTO MOHUMAHUS TOTrO, YTO OH JIeJIal U 4TO

HIOJTy4YNJl, yMEHUS M10JIb30BAThCSI HAYYHON TEPMUHOJIOTHUEN U BBIPAOOTKH 0COOOI0 CTHIIA

U3JI0KEHUSI.

3aKIII0YCHHE K JIaO0PaTOPHOU paboTe JIOMHKHO COIEPIKATh CIASNYIOINE OCHOBHBIEC OJIOKH:
1. KpaTtkoe onucanue Toro, 4To U3MepsIoch U ¢ KaKoH 11eJ1bl0, KaKMM METO/I0M U Ha KaKOM

00opy/T0BaHUMU.

2. Onucanue BIOPaHHOTO IMaIla30Ha, B KOTOPOM MPOU3BOAMINCH U3MEPEHHUSI, UHTEPBAJIOB
MEX]ly U3MEPEHUSIMH U KOJIMYECTBA H3MEPEHHIA, a TakKe 000CHOBAaHHE TAaKOTo BbIOOpa (110
BO3MO>KHOCTH).

3. Oncanue Toro, Kak 00padaTHIBAIMCH SKCIIEPUMEHTAILHBIC TaHHBIE (€CIIM ATO UMEJIO MECTO)
1 KaK HUCII0JIb30BAJIUCH PE3yJIbTaThl (HallpUMep, CTPOMIINCH Tpad KU, PACCUUTHIBAIIUCH KaKHe
BEJIMYUHBI U T.]1.)

4. OnucaHue NOJy4YeHHBIX pe3ynbTaToB U rpa@ukoB. [Ipu 3ToM HEOOXOAMMO pa3IuyaTh
9KCIIEPUMEHTAJIbHBIE JAHHBIE U IOCTPOEHHBIE TI0 HUM KPUBBIE U TEOPETUUECKNE
3aBUCUMOCTH. BakHO MOHUMATH clieqyrolee:

4.1. ouu He 00s13aHbI COBIAATH;

4.2. HMKaKas SKCIIepUMEHTaIbHas 3aBUCUMOCTD HE SIBJISIETCS] a0COIFOTHO JI0OCTOBEPHOM,
TaK KaK BCErJa MOTYT MPH JOMOJHUTEIbHBIX U3MEPEHUSIX HAMTUCH TOUKH, U3MEHSIOIINE
KapTUHY; CTENEHb IOCTOBEPHOCTH 3aBUCUT OT KOJIMUYECTBA JaHHBIX (M pacIpeesieHUs ux B
Jarna3oHe U3MEPEHUI) U UX TOTPEeIIHOCTEH;

4.3. c MOMOIIBIO HKCIIEPUMEHTA HEJb3s I0Ka3aTh WM MPOBEPUTH TEOPHIO, KOO
HKCIIEpUMEHTANIbHBIE JJAHHBIE MOTYT JIUIIb CBUJETEIHCTBOBATH B MOJIb3Y TOW MIIM UHOM
TEOPETUUECKON MOJIEIH, TO3TOMY MPUHSITO TOBOPUTH O CTENIEHH COTJIACUs IKCIIEPUMEHTA C
TEOPUEH.

Hanpumep, HeBepHO TOBOPUTH: «IIOJyUYE€HHbIE JaHHBIE JOKA3bIBAIOT CIIPaBEAJIMBOCTh 3aKOHA

COXPaHEHUs MEXaHUUECKOH 3Heprun». HyKHO: «I10Ty4eHHbIE TaHHbIE HAXOATCS B XOPOIIEM

COIJIaCHU C 3aKOHOM COXPAHEHHS] MEXaHUYECKOW IHEPTHI.

5. Onucanue pe3yabTaToB, MOJyYEHHBIX U3 aHaN3a rpa(UKOB WIK APYTUMHU METOJaMH, a
TaK)Ke UX MOTPEIIHOCTEH, C yKazaHUEeM, KaK 3TH MOTPEIIHOCTH paccCunThIBaIUCh. [Ipu aTOM
HE00XO0/IMMO yKa3aTh XapaKTep MOTPEIIHOCTH: CIIydaiHbIN, MPUOOPHBI CUCTEMAaTUUYECKUN.

6. O6cyXaeHre NCTOYHUKOB norpemHocTeid. Heo6XxoauMo nonbITaThest HAWTH peaTbHYIo
NPUYMHY HETOYHOCTEH B METOAMKE SKCIIEPUMEHTA WIIM B XapaKTEPUCTUKAX
AKCIIEpUMEHTaIbHOr0 000pyaoBanus. Hegomyctumo ¢popManbHO CChIIaThCsl HA HETOYHOCTD
npuOOPOB, OOBACHSS ITUM HEYAaYHBIC PE3YIbTAThI.

7. O0cyxaeHue coriacus TeOprH (€CIIM Takasi UMeeTcs ) U dKcrepuMenTa. Heobxoamumo
00513aTeNIbHO yKa3aTh, COBIAJIM JIM PE3YJIbTAThI B IpeiesiaX MOrPEIIHOCTH SKCIIEPUMEHTA HITH
HeT. 3aKII0YeHHUE Yallle BCero MuIeTcs B 0e3mnuHol ¢popme, HanpuMmep: «B naHHOM padoTte
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HCCIeA0BalIach 3aBUCUMOCTD ...». He pekomenayeTcs mucath OT IEPBOTO WM TPETHETO JUIIA.
HeoOxoaumo ctporo co0atoaaTh eqUHbIA CTHIIb U3JI0KEHUS, HETOIYCTUMO HCIIONIb30BaTh
Ype3MEPHO YCIO0KHEHHBIE TPAMMATHUYECKUE KOHCTPYKIIUH, MBITATHCS BCE 3aKIIIOUCHHE
HaIACcaTh OJHUM IPEIJI0KEHUEM, HAPYIIATh MOCIEA0BATEIBHOCTD U3JI0KEHUS.

B 3akmrouenue ciemyer BHECTH HEOOJBIINE TAOIHIIB C OKOHYATEIHLHBIMU
pesynbratamu. He cienyer BkieuBarth B 3aKi0oueHre rpaduku U wutocTpauy. Ha HUX HY>KHO
CCBLIAThCS.

Kaxxapiii pe3yapTaT He0OX0IMMO CPAaBHUTH C TeOpeTUUYeCKUM 3HaueHueM. He crnemyer

MPEJICTABIIATH SKCIIEPUMEHTAIILHBIC U TAOJUYHBIC 3HAYCHHS B PA3HBIX CUCTEMAaX €IMHUIL.

HeoOxoaumo Takke 00CyK1aTh B 3aKIIOYCHUH PACXO0XK/IEHUE B SKCIIEPUMEHTAIbHBIX U

TaOJIMYHBIX 3HAYCHUSX. [[J1s1 MPOCTOTHI CPAaBHEHUSI PE3YJIBTATHI JOJKHBI OBITh

MIPE/ICTABJICHBI B OJJMHAKOBBIX €IMHULIAX U3MEPEHHUS.

8. O0ecneuenne 00pa3oBaTEeIbLHOIO NMPOIECCA 1JIs1 JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
310POBbSI H HHBAJIH/I0B

B xozxe peanuzanuu JUCHUILIMHBL UCTIOIB3YIOTCS CIEIYIONINE JOMOTHUTEIbHBIE METOIBI
00y4YeHUsI, TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAIlUU O0YYAIOMINXCs B
3aBHCHUMOCTH OT UX UHAMBHUAYAJIbHBIX OCOOEHHOCTEH:

® JUIS CIENBIX M CIa00BUISAIIMX:

- JeKuu O(QOPMIISIFOTCS B BHJE D3JEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C ITOMOIIBIO
KOMIIBIOTEPA CO CIEIMATU3UPOBAHHBIM MPOTPAaMMHBIM 00€CIICUEHUEM;

- TMChMEHHBIC 3aJaHMs BBHIMOJHIIOTCS Ha KOMIBIOTEpE CO CIEHUATM3UPOBAHHBIM
POrpaMMHBIM 0OecTieYeHUEeM, U MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecreunBaeTcs MHIUBHUIyaJIbHOE paBHOMEpHOE ocBelieHne He meHee 300 Jrokc;

- N BBIMIOJIHEHUS 3a/laHus TPU HEOOXOJUMOCTHU TPEAOCTABISETCS YBEIWYHBAIOIICe
YCTPOMCTBO; BOZMOYKHO TAKKE UCIIOJIb30BAHUE COOCTBEHHBIX YBEIMIMBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 33/1aHUs O(POPMIISIFOTCS] YBETTHUEHHBIM HIPUPTOM;

- 9K3aMeH U 3a4€T MPOBOJISTCS B YCTHOUM (pOpPME HITH BBITIOTHSIOTCS B MUCBMEHHOU (hopme Ha
KOMIIBIOTEPE.

e JUIS TIIYXUX U CIa0OCTBIIIAIINX:

- Jekiuu Oo(OpMISIIOTCS B BHJAE DJEKTPOHHOTO JOKYMEHTa, JHOO MperoCTaBisieTcs
3BYKOYCHJIMBAIOIIAs anmnapaTypa HHAUBHUIyaIbHOTO MOJIb30BaHUS;

- MUCbMEHHBIC 33/IaHUS BHITIOJTHSIIOTCS HAa KOMITBIOTEpE B TUCHbMEHHOU (hopMe;

- DK3aMeH W 3a4€T TMPOBOJATCA B MHUCHMEHHOM (QopMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeJicHUE B popMe TeCTUPOBAHUSI.

e JUIS JTUI] C HAPYIICHUSIMHU OIIOPHO-/IBUTATEIILHOTO ariapara:

- JeKuuu OQOpPMIISIIOTCS B BHJAE DSJEKTPOHHOTO JOKYMEHTA, JOCTYIMHOTO C TOMOIIBIO
KOMIIBIOTEPA CO CTICIIMATU3NPOBAHHBIM MPOTPAMMHBIM 00eCIIeUCHHEM;

- TMChMEHHBIC 3aJaHMs BBIMOJHIIOTCS Ha KOMIIBIOTEpE CO CIEHUATM3UPOBAHHBIM
MPOrpaMMHBIM 00€CTICUCHUEM;

- 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOM (popMe MIIM BHITIOTHSIOTCS B MUCbMEHHOM popme Ha
KOMIIBIOTEPE.

[Ipu HEOO6XOMIMMOCTH MPEAYCMATPUBAETCS YBETUUEHNE BPEMEHH ISl IOATOTOBKH OTBETA.

[Iponienypa  mpoBeAeHHs  HPOMEXKYTOYHOM  arTectauumu Uil OOyvaroImuxcs
YCTaHABIMBAETCA C YYETOM UX HMHAMBUIYAJIBHBIX ICUXOPU3NYECKUX OCOOEHHOCTEH.
[TpomexyTo4yHas arTecTanust MOXKeET IIPOBOIUTHCS B HECKOJIBKO ATAIOB.

[Tpu mpoBeneHNH NPOIEAYPHl OLECHUBAHUS PE3yJIBTATOB OOyUEHHS IMPEIyCMaTphUBaeTCs
UCTIOJIb30BaHME TEXHUYECKHX CpEACTB, HEOOXOAMMBIX B CBA3M C HWHAWBUIYaJIbHBIMU
OCOOCHHOCTSIMU O0YyYaroImuxcsi. DTH CPEICTBA MOTYT OBITh MPEJOCTABICHBI YHUBEPCHUTETOM,
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WJIH MOTYT HCIIOJIB30BaThCSl COOCTBEHHBIE TEXHUYECKUE CPEIICTBA.
[IpoBenenue mpoueAypbl OLEHUBAHUS — pPE3yJAbTaTOB  OOyueHHUs JIOMyCKaeTcs C
UCTIOJb30BaHUEM JTMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA.

ObecneunBaeTcs A0CTyN K MHOOPMAIIMOHHBIM U OMOIHOrpaduueckuM pecypcaM B CETH
WuTepHer mis kaxaoro oOywaromerocss B ¢dopMax, aJanTUPOBAHHBIX K OTPaHUYEHUSM HX
3JI0POBbsSI U BOCIIPUATHUS HHPOPMALIUH:

® IS CIICNIBIX U CIIA0OBUASIIHNX:

- B meyaTHO! (hopMe yBEIMYEHHBIM HIPU(TOM;
- B (hopMe IEKTPOHHOTO JOKYMEHTA;

- B hopme ayauodaiina.

e IS TIIYXHX U caboCbIIIaIInX:

- B meyaTHou opMme;

- B opMe IEKTPOHHOTO IOKYMEHTA.

e s O0YYaIOUIMXCS C HAPYIIEHUSIMU OTIOPHO-/IBUTaTEILHOTO anrapara:
- B IeyaTHou popme;

- B (hopMe IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

Y4eOHble ayAUTOPUN AJI BCEX BUJIOB KOHTAKTHOW U CAMOCTOSITENbHOM paboThl, HAy4dHAas
OMOIMOTEKA U WHBIE TIOMEIICHHS Jisi 0Oy4YeHHUs OCHAIICHBI CIIEIUATBLHBIM O00OpYJOBaHUEM W
y4eOHBIMH MECTAMHU C TEXHUYECKHUMHU CPEJCTBAMU O0YUYECHHUS.

9. MaTepuajibHO-TEXHUYECKOE oDecriedeHne TUCHUIIHHBI (MOTYJIA)

3aHATHUS TPOBOJATCS B CHEIMATM3UPOBAHHBIX JIA00OPATOPHUSX - TabopaTopusix Kadempbl
TEOPETUIECKON (DU3UKH:
4 nabopaTopust aTOMHOU U sipepHoi ¢pusuku (ayn. 317);
v nabopatopus KOMIIBIOTEPHOTO MOIETUPOBAHUS;
[Iporpammuoe obecnieuenue 11K ayn. 317, 328 u HOyTOYKa [ MPE3eHTAIUH:
JInneH3snoHHoe nmporpamMmmHoe obecreyeHme
— omeparrionHas cuctema Microsoft Windows Professional 7 Russian Upgrade
Academic OPEN. Microsoft Open License No 48824880;
— oucuerit maket nporpamm Microsoft Office 2007 Russian Academic OPEN. Microsoft
Open License No 45084044.
CB000IHO-pacpoCTpaHsieEMOe MPOrpaMMHOE 00ECTIIEUEHHE:
— TeXworks - pabouas cpena cUCTEMbl KOMIIBIOTEPHON BEPCTKH (PU3HKO-
MaTeMaTHYECKUX TEKCTOB;
— Free Pascal - yauBepcanbubiit komnuisaTop Pascal ¢ OTKpBITHIM HCXOAHBIM KOJIOM;
— Python (X, y) - GecruiatHoe mporpaMMHoOe oOecrieueHne A1l HayYHbIX U HHKEHEPHBIX
pa3paboTOoK, YUCIIEHHBIX PACYETOB;
— OpenOffice Impress makeT 0(pUCHBIX TPUITOKEHUH.
Jlnsi aHaTUTHYECKOrO W YHCIEHHOTO peIIeHUs 3aJad MOTYT OBbITh HCIOJIb30BaHBI
KOMIIbIOTEpHBbIE Iporpammel Maple, Scilab, Matlab.
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10. JIncT perucTpauuy u3MeHeHUI

Howmep Howmepa nucros OcHoBaHue Hata
WU3MEHEHUS AT Moanucey | Pacmmdposka| J[ata |BBemeHHs
3aMEHE | HOBBI | aHHYJIUPO | phecenus HoIHCH M3MCHCH
HHBIX X BaHHBIX U3MEHEHUS HSI
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