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[TnanupyemMble pe3ynbTaThl 00yICHHUS

MecTo TUCHHILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MTPOrpaMMbl

O0beM u cosiepkaHue TUCLUTIINHBI

Y4eOHO-MeTOInYeCcKOe 00eCIIeYeHNnE CaMOCTOSITEIbHON paboThl 00yJarOIUXCs
@DoHJT OIIEHOYHBIX CPEACTB JUIS MPOBEIACHUS TEKYLIEH 1 MPOMEXKYTOUHON aTTeCTAIlNN
0 IUCIMTUINHE

Y4ueOHO-METOJMUECKOE U PECYpPCHOE 00eceYeHNE TUCIIUTUTNHBI

Meroanueckue ykazaHHs IO OCBOCHHIO JUCIUTUIHBI

NudopmanroHHbIe TEXHOJIOTHHU JJIsl OCYIECTBICHUS 00pa30BaTeIbHOTO MPOLEcca 110
JUCHHUITIINHE

MarepuanbHO-TEXHUYECKOE 00ecTeueHrne JUCIUTITUHBI
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1. ITAHUPYEMBIE PE3YJIbTATHBI OBYUEHUSA

1.1. Heab v 3aga4M TUCUUILIHHBI

Heasb ocBoeHusi AMCHUILIMHBI «CneuuanbHblil (pu3nYecKknii MPakTUKYM»: (OPMHPOBAHUE
CHCTEMaTU3MPOBAHHBIX 3HAHUI B 00JacTh OOLIEH M AKCIEpUMEHTANbHOW (U3UKH, (popMupoBaHUE U
COBEpLICHCTBOBAHKE Y CTYJICHTOB HABBIKOB IKCIIEPUMEHTAIBLHOM IEATETbHOCTH.

3agauM JMCHUILVIMHBI: (OPMUPOBAaHHE €IUHOIO IMOJXOAAa K aHAJIM3y IPOLECCOB PA3JINYHOM
¢usnyeckoil mpuUpoaBl HAa OCHOBE 0000IIeHHs HH(GOPMAIMM, TONYYCHHOH B XOJE HW3YyUeHUS
pasNUYHbIX AUCUUIUIMH B Moayie «OOmas ¢u3uka», NpUOOpETEeHHE HABBIKOB OCYIIECTBICHMS
y4eOHOr0 M Hay4yHOI'O 3KCIIEPUMEHTA, OLIEHKHM pe3yJbTaTOB 3KCIIEPUMEHTA, HMOJArOTOBKHU OTUETHBIX
MaTepHaJioB O MPOBEICHHOM HCCIIE0BATENLCKOM padoTe.

1.2. Illtanupyemble pe3y/IbTaThbl 00y4eHHUs

B pesyrnbTare 0cBOSHMS JaHHOM AMCIMILTHB] Y 00y4aroIXcst POPMUPYIOTCS CIIETYFOIINE KOMITCTECHIIUN:
OIK-2 — «CrocoOeH MpOBOIMTH HAy4HBIE HCCIEOBAHMS (PU3UUECKUX OOBEKTOB, CHCTEM M IPOLIECCOB,
00pabaThIBaTh M PEICTABIISTH IKCIIEPUMEHTATHHBIC TAHHBIC)

2. MECTO JUCHUILIUMHBI B CTPYKTYPE OBPA3OBATEJIBHOM INPOI'PAMMBI

Juctmmumza «CrenuanbHbli GU3NYeCKuid PAaKTHKyM» BXOJIUT B 00s3aTeNIbHYIO YacTh bioka 1.
«lucuuIuuHbl (MOZYIN)» U SIBJISAETCS 00s3aTeIbHOM JUIsl H3Y4EHUS.

Jia ocBoeHMsl nucUUIUIMHBL «CrienuanbHbld (pU3HMUECKU MPaKTUKYM» HCIOJIb3YIOTCS 3HAHMS,
yMeHus, c(OpMHUPOBAHHBIE B IpOLECCe M3YyYEHMs CIEAYIOIIMX IUCUUIUIMH: «BBeneHue B oOuIyro
¢usuky», «Mexanuka», «MomnekynsipHas (u3NKa», «INEKTPUUYECTBO W MarHeTu3m», «OnTukay,
«MaremaTnueckuit anaiausy, «uddepenunanbupie ypaBHEHUS.

Komnereniuu, 3HaHus1, HABBIKM U YMEHUS, [TOJIyYEHHbIE B X0J1€ NU3YUYECHHUSI TUCLHUILINHBI, JOKHbI
BCECTOPOHHE  HCIIOJIB30BATBbCA W DPA3BUBAThCA  CTYJEHTaMM B  IpOLECCE  MOCIEAYHOIEen
poheCCHOHATTLHON IeATEIEHOCTH.

OcBoeHMe TUCHUIUIMHBI ABISETCA HEOOXOAUMOM OCHOBOW IJIl M3y4EHMs TaKUX JUCLHMIUIMH, Kak
«Teoperndeckas MexaHuka», «JIMHelHbIe U HETMHEWHbIE YPABHEHUSI MaTeMaTHUYECKON (DU3UKI.

Wzyuenne paucuuruivHbel «CrenuanbHblii  (QU3MYECKUN TNpakTHUKyM» sBIseTcs 0azoit s
nanpHelero oOyueHuss B OakajlaBpuaTe, NMpU MPOXOKIECHUM NPAKTUKH U B NPOPECCHOHATbHON
JESATEIBHOCTH.

3. OFbEM U COJAEPXAHHUE JUCHUITJIMHBI
3.1. O0beM TUCHUIINHBI

[Toxazarens 0ObeMa JUCIUILTUHBI Popma 0byuerns
Ounas
OO0BbeM TUCHMIIIMHBI B 3a4€THBIX €IMHHUIIAX 8
O0beM QUCIAIUINHEL B Yacax 288
KonrakrHas pabora: 196,4
JlaGopaTopHble paboThI 196
KoHTaKTHBIE Yachl HAa MPOMEKYTOUHYIO aTTECTALUIO: 0,4
3auer 0,4
CamocrosTenbHas pabora 76
KoHTpo:b 15,6

®opMoi TPOMEKYTOUHOM aTTECTAI[UU SIBIISETCA 3a4€T B 7 U 8§ ceMecTpax.



3.2. Coaep:xaHue TUCHUINIMHBI

KonunuectBo
HaumenoBanue pa3jae/ioB (TeM) 4acoB
AUCUHMILIMHBI C KPATKUM COAEPKAHUEM TlaGopaTopHsIe
3aHATHUS
Cemectp 7
Tema 1. UccaenoBanue 3¢ppexkra @apanes B KUIKOCTH.
OnTuyeckas aKTUBHOCTh: €CTECTBEHHAs W MCKYCCTBEHHas. Bpaienue 12

IJIOCKOCTH MOJIpU3allv CBE€TA B MAIrHUTHOM 110JIC, ITOCTOSIHHA Bepz[e.

Tema 2. UccienoBanue cTosIYMX BOJIH B IBYXIIPOBO/JAHOM JTMHHUM.
Bonnosoe comnporusienue. OTpaxkeHHME OT KOHLA JIMHUM II€pefadu. 12
KopoTko3amkHayTas nuHus nepepayn. TenerpadHeie ypaBHEHHUS.

Tema 3. [Iudpakuus cBera Ha yJIbTPa3BYKOBbIX BOJIHAX.

Bo30Oyxxnenne  ynbTpa3ByKoBBIX — BONH.  Judpakums — cBeta  Ha
yIBTPa3BYKOBBIX BOJHAX: crnocoObl Habmronenus. dudpaknus bparra u
Pamana-Hara.

12

Tema 4. OnTu4eckne CBOCTBA AHM30TPOINHBIX CpPel.
[Tnockue BomHBI B KpucTaiwiaXx. MATEpdepeHIHs TOISIPH30BAaHHOTO CBETA. 12
XpoMaTtudeckasi MoJsipru3almsl.

Tema 5. Onpenesienne pazMepoB 3JIEeMEHTAPHON SIYeHKH ¢ MOMOIIbIO
AU(PPAKIMH PEHTITeHOBCKUX Jy4eld Ha MOJTHKPHCTALIAX.

WNunexcel Muinepa. PentrenoctpykTypHbiil aHanus. Meron Jlays u Jlebas-
[Ilepepa.

12

Tema 6. HcciaenoBaHue pacnpocTpaHeHUs] TeMIIEPaTyPHbIX BOJIH B
TBeP/IBIX Tejax.

[Ipoueccsl pacnpocTpaHEHHs] Tena B TBEPAOM Tene. T emIoeMKOCTb. 12
TennonpoBonHocTh.  CrnocoObl  BO30YXKAEHUS TEMIEPaTypHBIX  BOJIH.
O60cHOBaHNE METO/1a ABEHAAIIATH KOOPAMHAT.

Tema 7. UMIyIbCHBIA METOJ U3MEPEHHH CKOPOCTH M KOI(pdUIHEHTa
MOTJIOIIEHHs YIbTPa3BYKOBBIX BOJIH.

CrocoObl  BO30YX/eHUs  YJbTpa3ByKOBbIX  BoinH.  [loriormiexue 12
YIBTPa3BYKOBBIX BOJH B cpeze. Pu3ndeckne MPUHIUIBI yIbTPA3BYKOBOTO
METO/a U3MEPEHUs] CKOPOCTH BOJIH U KO3((DUIMEHTA MOTJIOLICHHUS.

Tema 8. Akycrnueckuii uurepgepomerp.
PacripocTpaneHne 3BYKOBBIX BOJIH B rasax. lemmeparypHas 3aBHCHUMOCTb 12
CKOPOCTH YJIbTpa3ByKa. AKYCTHUECKUI HHTEpPEpOMETP: IPUHLIUI PaOOTHI.

Cemectp 8

Tema 9. OTpaskenne cBeTa 0T NOBEPXHOCTH AUIJICKTPHKA.
[lonspu3oBaHHBIH M €CTECTBEHHBIM CBET. l'€oMeTpUYeCKHEe 3aKOHBI
OTpake€HUs U IpeloMiIeHUs cBera. Yroisl bprocrepa. IlonmHoe orpaxeHue
CBETa.

10

Tema 10. DuekTpoonTrnyeckuii 3pPeKT B 0AHOOCHBIX KPHCTALIAX.
Onrtudueckast nuHaukaTpuca. OTHOOCHBIE U IBYXOCHBIE KPUCTAJUIBL. J[BOTHOE 10
nydenpenomierue. I ¢ekt ITokkensca.

Tema 11. UaTepdepomerp Padpu-Ilepo.
MhHuoronyueBas uHTepdepeHuus. XapaKTepUCTUKH  HMHTeppepomeTpa 10
®dabpu-Ilepo kak crieKTpaIbHOTO MPUOOpA.

Tema 12. UccnenoBanue pacnpocrpaHenuss CBY 3j1eKTpoMarHMTHBIX
BOJIH B BOJIHOBO/AX. 10
CTpyKTypa 3J€KTPOMarHuTHOTO MOJiA B BOJHOBOJIE. Da3oBas W rpymnioBas

5



CKOpPOCTh BOJH B BoOJIHOBoAE. Kpurmueckas uacrora. PacnpocrpaneHue
BOJIH B BOJIHOBOJIE, 3aII0JIHEHHOM JIUJIEKTPUKOM.
Tema 13. U3yueHue nonepevyHbIX BOJH B HATPYKEHHOM CTPYHe.
BbiBOI BOTHOBOTO ypaBHEHHS, ONKCHIBAIOLIETO PAacCIpPOCTPAHEHUE BOJIH B
Harpy»eHHO# cTpyHe. PemieHue ypaBHEHHsI B YCIIOBUAX 3aKpEILICHHBIX 10
KOHIIOB CcTpyHBI. CKOpPOCTH BOJH. YCJIOBHE OOpa30BaHMs CTOSIYMX BOJH B
cTpyHe. 'apMoHuKH.
Tema 14. UcciienoBanne 4aCTOTHONH XapaKTePUCTUKH
nbe30npeoodpazoBaresiei.
@usnuecKkue MPUHIUMBI BO30YXKICHUS YIBTPAa3BYKOBBIX BOJH. AHAIN3 10
SKBUBAJICHTHOMN ANEKTPUYECKOU CXEMBbI NbE303JIEKTPUUECKOTO
npeoOpaszoBarens. KoadpummeHt anekrpoMexaHndaeckoi CBs3H.
Tema 15. HcciaenoBaHue pacnpocTpaHeHHsi CBeTa B ONTHYECKH
HEOJHOPO/HOIi cpeje. 10
Hubdysus.  Pemenume  HecTanMoOHApHOTO  ypaBHeHHS  quddysum.
Onpenenenne koddhduinmenta nuddysuu.
Tema 16. UcciienoBanme siBjaeHus1 1uQpakuum 3J1eKTPOHOB HA HIEJIH.
I'umore3a ne bpotins, amuHa BoJHEI e bpoiuts. J{udpakius 2JIeKTpOHOB Ha 10
11es1M, 0COOEHHOCTH KOMITBIOTEPHOTO MOICTUPOBAHUSL.
Tema 17. BostHbl Ha CBOOOAHO MOBEPXHOCTH KUIKOCTH.
PacnpocTpanenne BOJIH Ha MOBEPXHOCTH XHUAKOCTH. Jucnepcus. AHanu3s 10
pelieHusi B ciydyae TIyOOKOM W MENKOW BOAbL. TpaeKTOpuu IBHXKCHHS
YaCTHUI HA TOBEPXHOCTH KMJIKOCTH.
Tema 18. UccaenoBanne nudppaxuun @paynrodepa na N meuasx.
Hudppakmus Openens u Opaynrodepa. 3ousl Openens. Judppakuus Ha 10
OJIHOM M HECKOJIbKHX HIEJIAX.
196
4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOM PABOTHI
OBYYAIOIIUXCA
Tembl pas H3zyuaembie | Kou- Dopmbl Meroanueck Dopmbl
CaMOCTOSITeIbHO BOIIPOCHI BO CaMOCTOAT. ue OTYETHOCT
ro M3y4eHus 4acoB padoThI obecreveHust "

1. [TonapuzoBanusiii | 1.Crioco6bl Pa6ora ¢ | YuebHo- Jomaminee
cBeT. JIMHENHO | moay4YeHus JUTEPATYpPOH, | METOAUUYECKOE |  3aJlaHuE
MOJIIPU30BAaHHBIA | MOJIIPU30BAHH CEThIO U pecypcHoe
U DJUIMIITHYECKHU | OTO CBETA. WHrepHer, o0ecrieueHue
noJyispu3oBaHHbl | 2.1IpuHnun 6 KOHCYJIbTalll | TUCHUIUIMHBI
CBET. paboTsI u H, (m. 6.1, 6.2,

YCTPOHCTBO npaktuuecku | 6.3)
IIOJIyTEHEBOT' O € 3aJaHMUsL.
aHajM3aTopa.

2. Bonnel B nunusax | 1.Tenerpadubl Pabota ¢ | YueOHo- Jomaminee
nepenavu. € YpaBHEHHSI. JUTEpaTypol, | METOAMYECKOE | 3aJlaHue
WneanbHas nuHust CEThIO U PpecypcHoe
nepenayu. 6 Wurepner, o0ecrnieueHue

KOHCYJIbTalll | TUCLUIUIMHBI
H, (m. 6.1, 6.2,
npaktiuuecku | 6.3)

€ 3aJaHMsl.




[TonsiTne 1.30Hb1 Pa6ora ¢ | YuebHo- JlomamHee
T paKkIuy. OpeHnens. JIUTEPATYPOU, | METOAUYECKOE 3a7aHue
Hudpakums 2 ITpuHumnuan CEThIO U pecypcHoe
Openens U | bHad cxema HHurepHer, o0ecrieueHue
Opaynrodepa. HaOJI0IeHUS KOHCYJIbTAlM | JUCIUILINHBI
T paKuu H, (m. 6.1, 6.2,
®dpaynrodepa. npaktuyecku | 6.3)
€ 3a/IaHMsl.
JIBoliHOE 1.OcobennocT Pa6Gora ¢ | YuebOHo- JlomamHee
JTyYeTpesioOMIICHH | U JUTEPATypOH, | METOAMYECKOE | 3aJaHHe
€ B KpHCTaJlIe. pacnpocTpaHe CEThIO U pecypcHoe
HUS CBETa B Wurepner, obecrnieueHue
AHU30TPOIHBIX KOHCYJIbTAllM | JUCIUILINHBI
cpenax. , (m. 6.1, 6.2,
2.UnTepdepen npaktuyecku | 6.3)
st € 3a/1aHMsl.
CXOJSIINXCS
MOJISIPU30BAHH
BIX JIy4en,
MN30XPOMATEHI.
CaoiicTBa 1.Cmuiontnoe Pabota ¢ | Yuebno- Jomarmnee
PEHTTCHOBCKOTO | M3IIy4CHHE. JUTEPATypOH, | METOAMUYECKOE | 3aJaHHe
U3ITy4eHus u | 2.KopotkoBon CEThIO U pecypcHoe
METOBI €ro | HOBasi TpaHMIIA Wntepner, obecrieyeHne
MOJIy4EHUS. CIUIOIIHOTO KOHCYJIbTAlM | JUCIUILIAHBI
PEHTI€HOBCKOT u, (m. 6.1, 6.2,
0 CIICKTpa. npakTuyecku | 6.3)
3.Xapakrepuct € 3aJlaHus.
UYEeCcKoe
U3ITy4YCHHE.
3akoH Mo3znu.
Temnepatypusie | 1.Ckopoctu Pa6ora ¢ | YuebHo- Joxian
BOJIHBI B TBEPJBIX | BOJIH. JUTEPATypOH, | METOAMUYECKOE
Temnax. 2.3aryxanue CEThIO U pecypcHoe
BOJIH u Wurepner, obecrnieueHue
TETIOOOMEH C KOHCYJIbTAIlM | AUCHIUTUINHBI
OKpY’Karolen u, (m. 6.1, 6.2,
Cpemnoi. npaktuuecku | 6.3)
€  3ajJaHus,
MOJITOTOBKA
JOKJIaI0OB |
MIPE3EHTALNN
VnbrpazsykoBeie | 1.Cxkopoctu Pabota ¢ | YueOHo- Homarinee
BOJIHBI B TBEPJIBIX | TPOJOJIBHBIX U JUTEPATypOH, | METOAMUYECKOE | 3aJaHHe
TeJax W rasax. MOTIEPEYHBIX CeThIO U pecypcHoe
BOJIH. Wurepner, o0ecrnieueHue
2.Ilornomenue KOHCYNBTAIlM | TUCIUTUTMHBI
BOJIH. H, (m. 6.1, 6.2,
npaktiuuecku | 6.3)
€ 3aJIaHMsl.
BeiBog  dopmyn | 1.YpaBHenue Pabota ¢ | YueOHo- Jomamnee
Dpenerns. TUTOCKHUX JMTEPATYpPOH, | METOAMUYECKOE | 3aJaHHe




MOHOXPOMAaTH CEeThI0 U pecypcHoe
YECKUX BOJH. Wurepner, obecrnieueHue
2.I'paHn4HbIC KOHCYJIbTAll | JTACIUIUIMHBI
YCJIOBHSL. , (m. 6.1, 6.2,
3.VYron npakTuyecku | 6.3)
MOJTHOTO € 3aJaHMUs.

BHYTPEHHETO

OTPAKCHHUSI.

9. HNutepdepennius | 1.YcnoBus Pabota ¢ | Yuebno- Homarrnaee

CBETA. MaKCHUMYMOB H JUTEPATypOi, | METOJMYECKOE | 3aJlaHue
MUHUMYMOB. CEThIO U pecypcHoe
2.Crioco06sl 6 Wntepner, o0ecrieueHue
MOJTyYEHUS KOHCYJIbTAllM | JUCIUILINHBI
KOTE€PEHTHOTO H, (m. 6.1, 6.2,
W3JIyYCHHS. npaktuyecku | 6.3)

€ 3aJaHMUs.

10. BomHbl B | 1.BonHoBoe Pa6Gora ¢ | YueOHo- JlomarHee
Harpy>KeHHOM ypaBHCHHE U JUTEPATypPOH, | METOJMYECKOE | 3aJlaHue
CTpYHE. ero peuieHue CEThIO U pecypcHoe

npu Wurepner, oOecnieueHue
pa3IMYHBIX 6 KOHCYJIbTAlM | JUCIUILIAHBI
IPaHUYHBIX U, (m. 6.1, 6.2,
YCIIOBUSIX. npakTuyecku | 6.3)
2.Ctosune u € 3a/1aHus.

Oerymue

BOJIHEI.

11. OcoGenHoctu 1.YpaBuenue PaGora ¢ | YuebHo- Jomarrnaee
pacmipoCTpaHeHUs | TPACKTOPUHU JUTEPATypPOH, | METOJMUYECKOE | 3aJlaHue
CBeTa B | myya. CEThIO U pecypcHoe
ONTUYECKU 2.IlocTpoenue WHrepHer, oOecrnieueHue
HEOJIHOPOJAHOMN BOJIHOBOTO 8 KOHCYJIbTAllM | JUCIUTLIAHBI
cpene. ¢dbponTa o , (m. 6.1, 6.2,

MPUHLINITY npaktuuecku | 6.3)
['toiirenca- € 3a/1aHu4.
DpeHens.
12. BomHoBBIE 1.Bomaer  ne- Pa6ora ¢ | Yuebno- JlomarmHee
CBOMCTBA yacTull. | bpoiis. JIUTEPATypOH, | METOIUUECKOE 3aJlaHue

2.9KcnepuMeH CEThIO U pecypcHoe

TaJabHbIC 3 Wurepner, obecrnieueHue
JTIOKA3aTeIbCTB KOHCYJbTAI! | TACITUTUTHHBI

a  BOJHOBBIX H, (m. 6.1, 6.2,

CBOWCTB npakTuyecku | 6.3)

YaCTHII. € 3aJaHMUs.

Hroro 76

5. ®OH]I OIEHOYHBIX CPEJACTB JJs TPOBEIEHWS TEKYIIEM W
MPOMEXYTOYHOM ATTECTAIIMHA MO JUCITATIJIMHE

5.1. IlepedyeHb KOMIETEHLIMI € yKa3aHMeM 3TanoB MX (POPMHPOBAHHUS B Ipolecce OCBOCHHS
o0pa3oBaTe/IbHOI NPOrpaMMBbl




Koa u HauMeHOBaHNE KOMIIETEHIMH dranbl popMUpPOBAHUS

1. PaboTa Ha y4eOHBIX 3aHATHUSAX.
2. CamocTosTenbHas padoTa.

OIK-2 — «CnocobeH TPOBOMUTH HAy4HBIE
UCCIIeNIOBaHUST (PUBHYECKIX OOBEKTOB, CHCTEM H
IPOLIeCCOB,  00padaThIBaTh W IPECTABIIATH
OKCIIEPHUMEHTAIBHBIC JTAHHBIC)

5.2. Onucanue moka3zareJieid 1 KpUTepPUeB OLIEHUBAHMSI KOMIIETEHIIUI HA Pa3JIMYHbIX 3TANaxX UX

(l)OpMHpOBaHI/IH, OIMHMCAHMEC IKAJI OCHUBAHUSA

OnenuBae | VYpoBeHb Oransl Onucanue Kpurepun | Ilkana
MBI chopmupoB | (GopMUpOBaHUs nokaszarenen OLICHUBAaH | OLICHUB
KOMIIETEeH aHHOCTH ust aHHA
017041
OIIK-2 IToporoserii | 1. Pabora Ha | 3HaTh metoas! | [Tocemenu | 41-60
y4eOHBIX TUTAHUPOBAHUS u e,
3aHATHSX. OCYIIECTBIICHUSI y4eOHOTO | JrabopaTop
2. DKCIIEPUMEHTa,  OLEHKHU HBIE
CamocrosiTenbpHas | pe3yIbTaToB paboTsl,
paborTa. AKCIIEPUMEHTA, JIOMaIlTHEee
MOJITOTOBKH OTYETHBIX | 3a/laHue,
MaTepuajoB B  paMKax | pelIeHHE
U3y4aeMON  JUCIUIUINHBI 3ajad,
npu paboTe B rpymnmnax; JTOKJIa,
YMETh IpaMOTHO 3ayer
IJIAHUPOBATh u
OCYILECTBIIATh  y4EOHBIN
HKCIIEPUMEHT, MPOBOJUTH
OILIEHKY €r0 pe3yJIbTaToB,
MOJrOTaBIMBaTh OTYETHBIE
MaTepuaibl B paMKax
U3y4yaeMoOM JUCHUIUINHBI
npu paboTe B rpynnax
[Iponsunyt | 1. Pabora Ha | 3HaTh metonsl | [Tocemenu | 61-100
13171 y4eOHBIX TUTAHUPOBAHHS " e,
3aHATHUSX. OCYILECTBIIEHUsI y4yeOHOro | JabopaTop
2. OKCIIEPUMEHTa,  OILCHKHU HBIC
CamocrosTenbHas | pe3yabTaToB paboTHl,
pabora. IKCIIEPUMEHTA, JIOMaIllHee
MOJIrOTOBKH OTYETHBIX | 3a/laHue,
MaTepHalioB B  paMKax | pelIeHue
U3y4yaeMoON  JAUCHUIUINHBI 3ajad,
npu paboTe B rpyIIax; TOKJIaI,
yMETh IpaMOTHO 3ayer
TUTAHUPOBATh u
OCYILECTBIIATh  y4eOHBIN
OKCIIEPUMEHT, TPOBOINTH
OLIEHKY €ro pe3yJibTaToB,
MOJITOTABIINBATH OTYECTHBIC
MaTepuaibl B paMKax
M3y4aeMOW  JTUCIUIUIUHBI
npu paboTe B rpymnmnax;
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BIIQJICTh OPraHU3aIMOHHO-
yIpaBIeHYECKUMHI
HaBBIKAMH TIpH paboTe B
HAyYHBIX  Tpymmax u
JIIPYTUX MaJIbIX
KOJIJIEKTHUBAX
HUCIIOJIHUTENCH

IIpumepHbIe BONPOCHI JJIS1 TECTOBBIX 3aaHUI

1. KBapueByr IUIaCTHHY, BBIPE3aHHYIO MMapajUIeIbHO ONTHYECKOW OCH, NMOMECTHIIM MEXIy JBYMS
CKpEIIEHHBIMH HHUKOJSIMU. [Ipy MOBOpOTE TIACTUHBI HA YTOJI 00 MHTEHCHBHOCTH MPOXOIAIIETO Yepe3
CHCTEMY CBETa:

1) He usmenurcs

2) PaBna Hysr0 IIpH 0=N"71/2

3) PaBna nyst0 npu o=n-1/4

2. B unrepdpepomerpe ®Pabpu—Ilepo HabmomaeTcss cuctemMa HMHTEphEepeHIIMOHHBIX Monoc. Homep
UHTEP(PEPEHITMOHHOTO MAKCUMYyMa:

1) VYBenuuuBaercs ¢ yBeJIMYEHHEM HOMEpa KOJbIa

2) VYMeHbIIIaeTCs ¢ yBEIMUCHUEM HOMEpa KOJIblia

3) He usmensercs

3. Iudpakumnonnas pemrerka umeer 100 mrpuxoB. C ee MOMOIIHI0 MOXXHO HAOIIOIATh OTACIBHO JIBE
JIUHUH CTIEKTpa C IJIMHAMU BOJH A1 = 560 HM 1 Ap = 560.8 M, HaunHas ¢ MaKCUMYyMa TOPSIKA:

1) 5
2) 7
3) 2
IIpumepHbIe BAPHAHTHI JIA00OPATOPHBIX PadoT
CamocrosrenbHas padoTta
Tema 3ansTHS Ayn. 3aHATUSA
Bormpocs! k 3aniure
Pa6orta Ne 1. Dddext Dapanes. Beimosnnenue 1.YT0 Takoe MIoCKOCTh NOJISAPU3ALINU?
nmabopaTopHOH 2.0nTH4eckas akTHBHOCTD:
paboThI €CTECTBEHHAs U UCKYCCTBEHHAs
(mpumepsI).
3.9¢dext Dapanes, 00bsicHEHHE Ha
OCHOBE DJIEKTPOHHOH TEOPHHU.
4.®du3nyuecKknil CMBICI MOCTOSIHHON
Bepne.
5.CxeMa 3KCnepUMEHTaIbHON
YCTaHOBKH, YCTPONCTBO IIOJIyTEHEBOTO
aHaJIM3aTopa.
Pa6ora Ne 2. UccnenoBanue Beimonsenue 1.Tenerpaduble ypaBHEHUS.
CTOSTYMX BOJIH B JABYXIIPOBOJHOM | TabopaTOpHOI 2.Ctoduue BOJHBI B IMHUH 3aMKHYTOM,
JINHUH. paboThI Pa30MKHYTOHM M 3aMKHYTOW Ha
BOJIHOBOE COIIPOTHUBIICHHUE.
3.BeiBecTH pacueTHyto hopMyIty s
BOJIHOBOT'O COIIPOTUBJICHHUSI
JIBYXIPOBOJHOU JINHHH.
Pabora Ne 3. Jludpakuus ceera Beinonuenue 1. Audpaxius ceera. [IpuHuun
Ha yJIbTPa3BYKOBBIX BOJHAX. nabopaTtopHOit I'tolirenca-Openens.
paboThI 2.PacnipocTpaHeHue CBETa B
HEOJTHOPOJIHOM Ccperie.
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3.0T 4ero 3aBUCHUT PaInyC KPUBU3HBI
JTy4del B HEOTHOPOAHOM cpene?

4. ludpaxus Pamana-Hara n
mudpakuus bparra.

5.CpaBHUTH qU(paKIHMIO CBETa Ha
TU(PaKIMOHHON peleTKe U Ha
yIbTpa3BYKeE.

IIpumepHbIe BapHAHTHI 32124 K 3a10MTE Ja00pPaTOPHBIX padoT

1. Omnpenenuts nocrosiHHyto Bepae R ans xenesa, eciau M3BECTHO, YTO CIIOM JKele3a TOJIIMHON
0,001 cM moBopaunBaeT mIockocTh nossipusanuu Ha 130° B mosre H=10000 D npu A=589 HMm.

2. Brpasute nocrosHHylo Bepae R uepes mokasarenu mpenomiieHHs n+ W n- Ui IPaBoO- U JEBO
MIOJIAPU30BAHHOIO 10 KPYTY CBETA, IPOXOIALIETO BAOJb JIMHUNA MarHUTHOTO T1OJISL.

3. B xioBery, umeromyro ¢opMmy napajuieienumneaa, HaIUT TOIYyoJ, B KOTOPOM BO30YXIAroTCs
yIBTPa3BYKOBBIE BOJHBI C IOMOIIBIO KOJE€OaHMH IUIACTMHKM Ibe3okBapua. [lnactuHa kBapia
YCTAaHOBJICHA MapauIeIbHO OOKOBBIM CTEHKAaM KIOBETHI. YIIbTPa3BYKOBBIE BOJHBI, BO30YXKIaeMble
IUTACTUHKON, OTpa)karoTcs OT OJHOM M3 OOKOBBIX CTEHOK KIOBETHl. B pesynbTare B *KHMIKOCTU
oOpasyercst cTosiuasi yabTpa3ByKoBasi BOJHA. YeMy paBeH MPOCTPAHCTBEHHBIN NIEpHO] U3MEHEHHUS
IIOKa3aTeJsl MPEIOMIICHHS KUAKOCTH IIPU HAJIMYNU B HEM CTOSYEH yJIbTPa3ByKOBOW BOJIHBI?

4. Tlpm ocsemenun uarepdepomerpa dadpu-llepo pacxonsmmmcss MOHOXPOMATHYECKHM CBETOM C
JUIMHOW BOJHBI A B (POKaJIbHOM IJIOCKOCTH JIMH3bI BO3HUKAET HMHTEp(EpEeHIMOHHAs KapTHHA:
CUCTEMa KOHLEHTPUYECKUX Kojel. PaccTosHue Mexay OTpakalollMMHU IOBEPXHOCTAMU
uHTeppepomerpa paBHo d. Omnpenenuts, Kak 3aBUCUT OT MOpAJKAa HHTEppEepeHuuu: a)
pacrioyio’keHue KoJel, 0) yriaoBas HIMPUHA MOJI0C HHTEPPEPEHITHH.

IIpumepHbIe Bonpocs! k 3a4ery (7 cemecTp)

=

Dddext Dapanes.

Judpakius cBeTa Ha yIbTPa3BYyKe.

3. Judpakius peHTT€HOBCKOTO U3My4YeHHs Ha KpUucTalmndeckoii pemerke. @opmyna Bynsda-
bporra.

N

IIpumepHbIe BOonpock! k 3a4eTy (8 cemecTp)
BonHoBoe ypaBHEHME [UIsl IONEPEYHBIX BOJIH B CTPYHE.
BGFYHII/IG U CTOAYUEC BOJIHBI.
3aryxaHue BoJiH. Pu3ndeckuil cMbICI K03(pPULIMEeHTa TOTIIOIEHHS.
[ToBepxHOCTHBIE U OOBEMHBIE BOJIHBI.
Metoabl onpefeneHuss CKOPOCTH M KO3 @HUIMEHTa IMOIJIOMIEHUs YIbTPa3BYKOBBIX BOJH B
pasIuYHBIX Cpeaax.

orwdPE

IIpumepHBbIe TEMBbI 10KI210B
1. OrpaxeHnue u npesomiIeHHE IIOCKUX AJIEKTPOMarHuTHBIX BOJIH. dopmyinsl Dpenens.
2. TemmnepaTypHbIe BOJTHBI B TBEPBIX TeJax.

5.4. Meroanueckne MaTepHaJbl, ONpefe/siiONe NMpouelypbl OLCHUBAHMS 3HAHWH, YMEHHH,
HABBIKOB M (MJIM) ONBITA [JAEATENbHOCTH, XAaPAKTePU3YKWIIMX J3Tanbl (POPMHPOBAHUA
KOMITeTEeHIU I

OneHuBaHUE CTEMEHH OCBOCHHS OOY4YalOIIMMUCS TUCIUIUIMHBI OCYILECTBISETCS HAa OCHOBE
«ITonmo>xxenue o GaJILHO-PEHTHHIOBOM CUCTEME OLIEHKH yCIeBaeMOCTH CTyAeHTOB MI'OVY ».

ConocTtaBUMOCTh PEMTUHIOBBIX MOKa3aTelel CTyIEHTa M0 pa3HbIM AMCLHUILIMHAM U OajuIbHO-
PEUTHHTOBOW CHUCTEMBI OLIEHKH YCHEBAa€MOCTH CTYJACHTOB OOECIEeYMBAETCs MPHUHATHEM €IUHOTO
MeXaHHM3Ma OLIEHKM 3HaHUM CTYJEHTOB, BBIPAXKEHHOTO B Oajuiax, coriacHo kotopomy 100 GaminoB —
3TO TOJIHOE YCBOGHHE 3HAHMUU MO y4eOHOH IUCLHMIUIMHE, COOTBETCTBYIOIIEE TPEOOBAHUSAM yueOHOM
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IIPOrPaMMBI.

MaxkcuManbHBIN pe3ynbTaT, KOTOPBIH MOXET OBITh JOCTUTHYT CTYIEHTOM IO Kaxkaomy u3 biokos
perTuHroBOM oreHku — 100 6aoB.

B 3a4eTHO-3K3aMEHALIMOHHYIO BEJAOMOCTb U 3a4E€THYIO KHHIKKY BBICTABIIIFOTCS OLICHKH I10
NATUOAIIBHOM 1LIKaJIe U PeHTHUHIOBbIE OLIEHKH B Oasuiax.

IIpy nosyd4eHUMM CTYJEHTOM Ha 3a4€Te HEYAOBJIECTBOPUTEIBHOM OLEHKH B BEIOMOCTb
BBICTABJISIETCSl PEUTUHIOBas OlleHKa B Oansax (MeHblie 40 6ajlioB), COOTBETCTBYIOLIAS (PAKTUUECKUM
3HAHUAM (OTBETY) CTYJICHTA.

Kputepun oueHKH 3HaHMH CTYAEHTOB B paMKax KaKAOH y4eOHOH IUCHMIUIMHBI WIM TpYII
JUCLUIUIMH BBIpa0aThIBAIOTCS MPENOIaBaTeNIIMU COTJIACOBAaHHO Ha Kadeapax yHUBEPCUTETa UCXOIs
u3 TpeboBaHUil 00pa30BaTEIBHBIX CTAHIAPTOB.

IIpouenypa oneHUBaHUSA 3HAHUN U YMEHHUI COCTOUT U3 CIELYIOIINANA COCTaBHBIX 3JIEMEHTOB!

1) yder mocenaeMoCcTH JEKIIMOHHBIX, MPAKTHYSCKUX U JTA00OPATOPHBIX 3aHATUI OCYILECTBISICTCSI
10 BEZIOMOCTH, IIPEJICTABICHHON HUXeE B (hopMe TaOIUIbL;
2) TEKyIIUil KOHTPOJIb: BBIIIOJHEHHE JOMAIIHEH paboThl, KOHTPOJIb PELICHUS 3a/1ay.

MockoBckuHii rocy1apcTBeHHbINH 00J1aCTHOI YHHMBeEPCUTET
BenomocTth yuera nocemenust
Du3uKO-MaTeMaTH4YeCKuil pakyJabTeT
Hanpasnenue: 03.03.02 ®usuka
Juctmmumza: CrienuanbHblid GU3NYeCKUN PAaKTUKYM

I'pynma Ne
[Ipenonasarens:
Ne | ©amummus U.0O. Tlocemntenue 3agaTuit Hroro
1/ | CTyJeHTa %
1 2 |3 4 | 18
1 + |- |+ - + 61
2 - + |+ + + 66

MockoBckuii rocy1apcTBeHHbIH 00J1aCTHOI YHHMBePCUTET
BexoMocTthb yyera nocemeHus
Pu3NKO-MaTEeMATHYECCKHH (PaKyJIbTET
Hanpasnenue: 03.03.02 dusuka
Jucuunnuna: CrienualibHbIi QU3NYECKU TPaKTUKYM

I'pynma Ne
[IpenonaBarens:
No| Damuin [Moamuc| Cymma |O6mm| Utorosas |[lonmu
n/| us b OamnoB | ag OIICHKA Chb
Cymma 0OannnoB, HAOpaHHBIX B CEMECTpe
n| N.O. Mpenoja| Ha 3a4. |CyMM perno
B. o 50 a aBaTel
IMoce|Boimon| Bein | TTpesenta | [IpakTuueck Oasos | Gamr Lu [ITporm| A
IIICH | HEHUE |OJIHE |  I[UH M€ 3aIaHus OB ppa| cb
ue |mabopa| Hue 1o 10 Gammos A0
TOpHHI | Aok | g0 10 100
X |amoB| GasuioB Gas
no | pador |mo 10 OB
10 Oamn
6amr| no 10 | oB
OB |0aminoB
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IIxana u KPUHTCPUHA OLCHUBAHUA TMOCCIIACMOCTH

YPpoBHHU OLleHNBAHUSA Kpurepun oueHuBaHust Bbanbl
Buicoxuti (omauuno) Ecmu crynent mocetmt 81-100% oT Bcex 3aHSITHIA. 8-10
Onmumanvuwii (xopouwto) | Ecnu crynent nocetun 61-80% oT Bcex 3aHATHIA. S-7
Yooenemsopumenwvnuiii Ecau crynent noceruit 41-60% ot Bcex 3aHATUI 2-4
Heyooenemsopumenvnuiii | Ecnu crynent nocetun 0-40% ot Bcex 3aHATHIA 0-1
IIkaja 1 KpUTEPUHU OLlEHUBAHNS HANTMCAHUS TOKJIA/1a
YPpoBHHU OLleHNBAHUSA Kpurepun oneHuBanus Bbanbl
. Ecnu ctynent oroOpasun B noknane 71-90% BeiOpannoit | 8-10
Buvicokuii (omauuno)
TEMBI.
. Ecnu crynent orobpasuin B noknane 51-70% BeiOpanHou | 5-7
Onmumanvusiii (xopouio)
TEMBI
. Ecnu ctynent oro6paszun B noknasne 31-50% BeiOpannoit | 2-4
Yooenemsopumenwvnoiii
TEMBI
. | Eciiu crynent otoOpaswin B goknazae 0-30% Beiopannoit | 0-1
Heyooenemseopumenvnuiii
TEMBI
IIIkana u KpUTEPpHHU ONCHNBAHNS PEIICHUS 3a1a4
YpoBHH OLICHUBAHUA Kpurepun oneHuBanusi Bbasl
Buicoxuti (omnuuno) Ecau crynent pemnn 71-90% ot Beex 3amau 8-10
Onmumanvuwiii (xopowo) | Eciu crynent pemn 51-70% oT Bcex 3a1a4 S5-7
Yoosenemsopumenvhwiii Ecmu crynent pemmn 31-50% ot Beex 3amau 2-4
Heyoosnemsopumenvnuiii | Ecmu crynent peur 0-30% ot Bcex 3aaau 0-1
IlIkaj1a ¥ KPUTEPUH OLIECHHBAHMSA NPE3CHTALMNHU
YPOBHU OLICHHBAHUSA Kpurepumn oueHuBanus bajbl
. Ecnu crynent otobpasuin B mpe3enrtanuu 71-90% 8-10
Buvicokuii (omauuno) .
BBIOpPAHHOM TEMBI.
. Ecnu ctynenT otobpasuin B mpe3enrtanuu 51-70% 5-7
Onmumanvusiil (xopouio) .
BBIOPAHHOM TEMBI
. Ecnu crynent otobpasuin B mpesenrtanuu 31-50% 2-4
Yooenemeopumenvhuwiil o
BBIOpAHHOU TEMBI
. | Eciu cryaent oto6paswmt B ipe3eHTanun 0-30% 0-1
Heyoosnemsopumenvhoiii .
BBIOPAHHOM TEMBI
CTpyKTypa olleHUBaHHS 0TBETA HA 3a4eTe
YpoBHU OLIECHMBAHUA Kpurepun oueHnBanus Bbanabl
Buicokuu CBoOomHOE BIaJeHWE OCHOBHBIMH TEPMUHAMHU U 3750

MNOHATHUAMHU KypcCa, MOCJICIOBATCIILHOC U JIOTUYHOC
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YpoBHH OLlECHHBAHUA Kpurepun onennBanus banabl

U3JI0KEHWE Marepuaja Kypca,; 3aKOHUYCHHBIC
BBIBOZBI W O0OOUICHHWS 10 TEME BOIIPOCOB;
HUCUYCPIBIBAIOIIUMC OTBETHI HAa BOIPOCHI IpU CAA4YC
3a4gera. [lOJHOCTBIO BBIMOJHEHBI W 3aIIUAIICHBI
nabopaTtopHbIe pabOTHI.

OnmumansHoli 3HaHWE OCHOBHBIX TEPMHHOB U TMOHITHH Kypca;
MOCIIE0BATEIbHOE M3JIOKECHHUE MaTrepHalia Kypca,
yMeHue (GOopMYIHpOBaTh HEKOTOpPHIE 000OIIECHUS
0 TEME BOMPOCOB; JOCTATOYHO TIOJHBIC OTBETHI Ha
BONPOCKl  Ipu  chade 3adyeTta. [lomHOCTBIO
BBITIOJTHEHBI U 3AIIHIIEHBI Ta00paTOPHBIC PabOTHI.

23-36

Yoosenemsopumenvhwiii VY 10BNE€TBOPUTEIIBHOE 3HAHUE OCHOBHBIX TEPMHUHOB
U TOHSATUH Kypca; YJIOBJIETBOPUTEIHLHOE 3HAHUE U
BJIaJICHUE METOJaMU U CPEJICTBAMHU PEILICHUS 3a/1ay;
HEAOCTAaTOYHO  IIOCJICAOBATCIILHOC  HM3JIOKCHHE
MaTepuaia  Kypca; yMeHHe  (HOpMYIHpPOBATh
OTJENbHbIE BBIBOABI M O00O0OIIEHHST II0 TEME
BOMPOCOB. BBIMOTHEHO W 3alMINEHO HE MeHee 75
% 11a00paTOpHBIX paboT.

9-22

HeyoosnemsopumenvHuiii OTBer, HE COOTBETCTBYIOIIMN BbIIIEYKa3aHHBIM
KPUTEPUSM BBICTABJICHUS OLICHOK.

[Ixana oueHNBaHUA 3a4YeTa

Onenka Bbana
3auTeHo 41-100
He 3aureno 0-40

6. YYHEBHO-METOJUYECKOE U PECYPCHOE OBECINIEUEHUE JUCIHUITJINHBI
6.1. OcHoBHas JIMTEepaTypa

1. AGpommna, JI.C. Cneunanbublii pusnyeckuil npaktukym [Teker]. 4.2 / JI. C. AbpomuHa, 1O.
A. bammaues, E. H. Bacunpunkosa. - M.: MI'OY, 2012. - 46c.

2. bBammaues, H0.A CrnenuansHbiii (pm3mueckuid mpakTukyM [TekcT]: ¢6. 1abopaTOpHBIX paboT B
2-x 4. 4.1 / 1O. A. bamnaues, E. H. Bacunpunkosa. - M.: MI'OVY, 2020. - 76c.

3. CasenmpeB U.B. Kypc o6meit ¢pm3uku [Tekcr]: B 3 T1.T.2: DnekrpuuectBo. Konebanus u
BoJiHEL. BonmHoBas ontuka. / M. B. CaBenbes. -. — CI16: Jlaub, 2019. 256¢.

6.2. JlonoiHUTe IbHAS JIUTEPATypa

1. Komxkun, H.U. Onruka [Tekct]: nekuuonHbii kypc: yue6. mocodue / H. U. Komxkun, E. H.
Bacunpuukosa, H. H. bapa6anosa. - M.: MI'OY, 2015. - 128c.

2. Kamureesckwuii, H.W. BomHoBas ontuka [Tekct]: yue6.mocobue s yu-toB / H. U.
Kanureesckuii. - 2-e u3f. momn. - M.: Beicirik., 1978. - 383c.

3. Ilackombckas, M.I1. Kpucramter [Tekcr] / M. I1. [llackonsckas. - M.: Hayka, 1978. - 207c.

4. Jlannc6epr I'.C. Onrtuka [Tekcr]: yue6. mocobue ans By3oB / I'. C. JlanacGepr. — 6-e uza. - M.:
®usmatiut, 2003. - 848c.

5. Kpacunsaukos, B.A. Beenenue B Qusnueckyro akyctuky [Tekct]: Yueb.mocobue / B. A.
Kpacunsuukos, B. B. Kpbeuios. - Mocksa: Hayka, 1984. - 400c.
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6.3. Pecypchl HHPpOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH «AHTepHeT»
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snextponnas 6ubnuroteka http://elibrary.ru

7. METOAUYECKHE YKA3ZAHUSA 11O OCBOEHUIO IUCHUIIJINHBI

1. I'pans T.H., Xonuna C.A. MeToauueckre peKOMEHIalUU 110 IPOBEIEHUIO JIEKIIMOHHBIX 3aHATUH.

2. TI'pans T.H., Xonuna C.A. MeToauueckre peKOMEH/IAIMH 110 TTPOBEICHHIO JTA00OPATOPHBIX U
MIPAaKTUYECKUX 3aHATUM.

8. NH®OPMAIIMOHHBIE TEXHOJIOI'MA JJIs1 OCYUIECTBJIEHUS
OBPA3OBATEJIBHOTI'O ITPOILIECCA IO JUCHUIIJIMHE

JIMeH3HOHHOE MPOrpaMMHoe odecreyeHue:

Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmanuonHbie cipaBoYHbIe CHCTEMbI:
Cucrema 'APAHT
Cucrema «KoncynprantlLiroc»

IIpodeccuonanbublie 6a3bl JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVIMHBI

MarepuanbHO-TEXHHUECKOE 00eCTICYeHNE AUCIUTIINHBI BKIIIOYAET B CEOs:
- y4eOHbIe ayIUTOPUU Ul MPOBEACHMS 3aHATUN JIEKIMOHHOIO M CEMUHApCKOro THIIA, KypCOBOI'O
MPOEKTHUPOBAHUS (BBIMOJIHEHHUSI KYPCOBBIX paloT), TPYNIOBBIX M HHIMBUAYAJIbHBIX KOHCYJIbTAILIUH,
TEKYILEr0 KOHTPOJIS U MMPOMEXYTOYHOH aTTeCTallui, YKOMIUIEKTOBaHHbIE yueOHOI MeOesbio, T0CKOH,
JIEeMOHCTPAIIMOHHBIM 000PYIOBaHHEM.
- TOMEIIEHUs [ CaMOCTOATENbHOM paboThl, YKOMIUIEKTOBaHHble Yy4eOHOW  Mebenblo,
MEPCOHAIBHBIMI KOMITHIOTEpAMHU C TOJKIIOUEHHEeM K ceTh VHTepHeT m obecredeHueM JI0CTyma K
3JIEKTPOHHBIM OHMOJIMOTEKaM U B AJIEKTPOHHYIO HH(GOPMALIMOHHO-00pa3zoBarenbHyto cpeny MI'OY;
- TIOMEHICHWsl JUIsi XpaHeHHS M MPOQMIAKTUYECKOTO OOCTYXHBaHHA y4eOHOTro 00OpYyIOBaHUS,
YKOMIUIEKTOBaHHbIE MeOelbto (IIKadbl/cTemiaxu), HabopaMu JEMOHCTPALIMOHHOIO 000pyIOBaHUS U
y4eOHO-HATISITHBIMH ITOCOOHSIMU;
- nabopaTopus, OcHaIlleHHast 1a00paTOPHBIM 000pyIOBAHUEM:
YcTaHOBKa 711 ©I3MEPEHHUS yTIIa IOBOPOTA TUIOCKOCTH TOJISIPU3AIMHA B MAaTHUTHOM T10JIE
VYcTaHoBKa /715 UccleI0BaHUs TU(PAKIIMY CBETA Ha YJIbTPa3ByKe
Y CTaHOBKY /711 TOJIIPU3AIMOHHO-ONTHYECKOTO UCCIIETOBAHMS KPUCTAIUIOB
YcTaHoBKa 7151 MHIUIMPOBAHUS J1ebasrpamMm
VYcTaHoBKa 1715 U3MEPEHUsI CKOPOCTH M K03 pHIIMeHTa MOTIOUIeHHS TEMIIEPATYPHBIX BOJH
YcTaHoBKa Ui U3MEPEHHs CKOPOCTeH M K03(p(pUIIMEHTOB MOTIOIMIEHUS yIbTPAa3BYKOBBIX BOJH
B )KHJIKOCTSIX M TBEPJBIX TEJIAaX UMITYJIHCHBIM METOIOM

7. Axyctuyeckuil uHTephepomMeTp

8. YcraHoBKa 1y m3MepeHns KO3 PHUIIMEHTOB OTPAKEHUS CBETA OT MMOBEPXHOCTH JAUAICKTPHKA

9. MUurepdpepomerp Pabpu—Ilepo

10. VYcranoBka s uccnenoBanusi CBY 37eKTpOMarHUTHBIX BOJTH B BOJTHOBOIAX

11. VYcraHoBKa JUIst ©3MEPEHUsI CKOPOCTH BOJH B HATPY>KEHHOU CTpyHE

12. YcraHoBKa JIs UCCIICOBAHHS YaCTOTHOMW XapaKTePUCTHKH Ihe30MpeoOpa3oBaTeleit

13. VYcranoska i uzMepenus koddduuuenra nuddysun
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http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
http://elibrary.ru/

14. VcraHoBKa JUIsl HCCIIEA0OBAHMS BOJIH Ha MMOBEPXHOCTH KHUJIKOCTH
15. TIK (xoMmbploTepHOE MOAETHPOBaHME AU(PPAKIUN DSJICKTPOHOB Ha MIEIU U AUDpaKuu
Opaynrodepa Ha TUHPAKITNOHHON PEIIETKE)
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