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1. Mectro nucunmiauabl B cTpykType OITOII

Jucunmnaa «O0mmit pu3nveckuii NpakTUKyM (KoJeOaHus M BOJIHBI, ONITHKA)» OTHOCHTCS
K 0a30BOIl yacTH, SBISIETCS 00S3aTENBHBIM JJIi OCBOCHHUS, MpenojaeTcs Ha 2 Toay oOy4yeHus, B 2
ceMecTpe.

Llesin ocBOeHHS AUCHUILIUHBI.

IJIABHOM LENbI0 JUCHUILIMHBL «OO0muii ¢usudeckuii npaktukyMm (koseOaHusi M BOJIHBI,
OITHKA)» SBISICTCS TPUOOPETEHHE IPAKTUYECKUX HABBIKOB HCCIICIOBAHUI C MPUMEHEHUEM
3aKOHOB TEOpPHUM KOJIeOaHWH M BOJH W BOJHOBOW oONTHKH. [l yCBOGHHMS JMaHHOTO Kypca
HEOO0XOIMMO 3HAHHE OCHOBHBIX (PM3MUYECKUX 3aKOHOB M SIBJICHHUH B 00BEME IIKOJIBHOTO Kypca
¢mukn  u  guctmiumH - «Mexanuka», «TepMomuHaMuKa W MOJEKyJspHas — (u3MKay,
«DNEKTPUYECTBO U MAarHETH3M.

2. Ilnanmpyemble pe3yJabTaTbl O0y4YeHHsI 1O JUCHUIJIMHE, COOTHECEHHbIE ¢
IUVIAHUPYEMBIMH pe3yJibTATAMH OCBOeHHUsI 00pa30BaTeIbHOIl MporpaMmbl (KOMIeTeHIUsIMH
BbIIIYCKHMKOB)

(I)opanyeMble KOMIECTCHIIUH H.T[aHI/IpyEMbIe pPe3yabTaThbl Oﬁy‘leHI/Iﬂ Mo TUCHMIIJIMHE ,
XAPAKTCPU3YIOIIHUE ITAIIbI (l)OpMHpOBaHHH KOMIIeTeHLii

OIIK-2: Cnocoben nposonuts Hayunbie | (OITK-2) 3HaTh 0cOOCHHOCTH PaboTH HA 000PYI0BAHHHY,
HCCICN0BAaHMS (H3HYCCKHX OOBEKTOB, | HEOOXOAMMOM JJIs BHINOIHEHHUS 1ab0paTOPHBIX PaboT.
CHCTCM H (OIIK-2) YmeTh paboTaTh Ha 000PYJOBaHUH,
Tipomeccos, 0bpabaTbIBaTh Y| HeoOXOAMMOM IS BBINOJHEHUS JTA00PAaTOPHBIX PaboT.
TpCAICTABIATE (OIIK-2) Baagers HaBbIKaMu 00paOOTKH JaHHBIX,
OKCIICPUMCHTAJILHBIC TaHHBIC

MOJTyYSHHBIX B IKCIIEPHUMEHTE.

YK-3. Ciocoben 0CyuecTBsTh (YK-3) 3nars npaBnia TeXHUKH 0€3011aCHOCTH TIPH
COLIMALHOE B3aMMOJICUCTBHC U MIPOBEACHUH JIAOOPATOPHBIX PabOT.
PCAITU30BBIBATE CBOKO POJIb B KOMAHAC | (VK-3) YMeTh MPOBOANTH UCCIIEIOBAHMS B MAJIOW T'PyTIIIE.

(YK-3) BiiageTh HaBbIKaMU OpraHU3aIMU TPOBEICHUS
JKCIIEPUMEHTA B MAJION TpynIe.

3. CTpyKkTypa U coepkaHue IUCUUILTHHBI

3.1 TpynoeMKOCTb TUCHUINIMHBI

OYHas
Oo0mast Tpy10eMKOCTb, 3.€. 3
YacoB no yueOHOMY IJIaHY 108
B TOM YHCJIC
ayIMTOPHBIC 3AHATUSA (KOHTAKTHasi padoTa):
- 3aHATHA JIeKIIHOHHOI0 THIIA
- 3aHATHSA CEMHHAPCKOro THNA (IPAKTHYeCKHe 3aHATHA / 1a0opaTopHbIe padoThI) 64
- KCP 2
caMoCTosATe/IbHAsl paboTa 43
IIpomMeskyTouHasi aTTecTalUsA 3a4er

CozepxxaHne AUCUUIINHEL «O0mmit QU3HYecKHil IPaKTUKYM (KosieOaHus ¥ BOJIHbI, ONTHKA)»

HaumenoBaHue u kpaTkoe cofep:kanue | Bcero B toMm uncie

pa3aesioB H TeM THCHUTIHHBI, (uacer) KouTakTHast pa6oTa (pa6oTa BO

. B3aMMOIeliCTBUM C npenouaBaTeneM), qacobl
¢hopma npomMeRyTOYHOI aTTeCTALUM

CamocTto
siTeJIbHA
51 padoTa
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«Konebanus u ¢onnvi. Onmuxay 107 - - 64 - 64 43
B T1.4. TeKy1mMii KOHTPOJIb 1

IIpome:xyTOUHas aTTECTALMSA — 3a4eT

Conep:kaHue pa3aesioB TUCHUILTHHBI «O0uii pusnyeckuii mpakTukyMm (KoJiedaHusi U
BOJIHBI, ONITHKA)»

Pazoen «Konedanus u eonnvt. Onmuxa) (Cnucok nadopamopnuvix padbom)

[TpuGops! A5 U3yUYEHUSI TIEPEMEHHBIX 3JIEKTPUIECKHUX IPOLIECCOB.

@Dypbe-aHaIN3 NEPUOJUUECKUX CUTHAJIOB.

DJNeKTpOMarHuTHBIC KOJIeOaHus B IByXITPOBOIHOM TMHUY Jlexepa.

Konebanus B mMHEHHBIX cCTEMax C IByMsl CTEIIEHSIMHU CBOOO/IBI.

Onpenenenre uMneaanca B HENsAX ¢ KOHAEHCATOPOM U OMUYECKUM COIIPOTUBIICHUEM.
Juddepenunpyromiyie 1 UHTErPUPYIOIIUE LEOYKU: IPAKTUKYM.

Wzydenune natepdepeHnnu ceera B cxeme ¢ Ounpusmoit @penens.

CoOcTBeHHbIE KOJe0aHMsI B KOHTYPE.

CrnosxeHue yabTpa3ByKOBBIX KOJIEOAHUH.

10 Hudpaxius OpayHrodepa oT npocTeHIInx nperpa.

11. Iudpaxus Openens or mpocTeHIIUX Operpa.

12. VI3yueHue BbIHYXICHHBIX KOJIeOaHUH B Koje0aTeIbHOM KOHTYpE.

CoNoR~wWNE

4. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

3aHATUS TO0 JUCHUIUIMHE TMPOXOJAT B JiabopaTropusix (HU3UYECKOTO TMpakTHKyMa B ¢dopme
NPAaKTUYECKUX 3aHATHH, HA KOTOPBIX MPOBOJSATCS OOCYXJIEHHUS pacCMaTpUBAEeMbIX J1a00OpaTOPHBIX
paboT, caMOCTOSTENBHOIO BBIMOJIHEHHS CTyJIEHTaMH J1aOOpaTOpHbIX pabOT M 3alUThl OTYETA IO
nabopaTopHoil pabote. CamocTosiTeIbHas paboTa BKIIOYAET B ce€0sl TEOPETUUYECKYIO MOATOTOBKY K
3aHATUAM 10 MaTEpHAJIaM JIEKIIMI 1 pEKOMEHI0BAHHOW JIMTEPATYPE, IPUBEICHHON B KOHIIE JTaHHON
IIPOrPaMMBI.

5. Y4eOHO-MeTOAUYECKOe 00ecreyeHne CaMOCTOSITeJIbHOI padoThl CTY/1€HTOB.
CamocTrosTenbHas paboTa CTyAEHTOB IIPeIyCMaTPUBAET U3yUeHHE PEKOMEHI0BAaHHOW JUTEpaTyphl
U TMIOATOTOBKY K BBITIOJIHEHUIO J1a00PaTOpHBIX paboT. OLEeHOYHbIE CPEeCTBA Ul KOHTPOJIS TeKyIIen
yCIHEeBaeMOCTH BKJIIOYAIOT B ce0s yCTHBIA ompoc. s KOHTpOs IpOMEXYyTOYHOM aTTecTaluu 1o
UTOT'aM OCBOCHMS JUCLUUIUIMHBI HCTIOIB3YIOTCS OTUYETHI IO Ja00paTOpHBIM padoTam.

Bonpocsl 1J151 KOHTPOJISI.
Pazoenvt «Konevanusa u ¢onnvt. Onmuxarn
Bormpocs k maboparoproii padote «IIprubopsl 11t H3ydeHHs TEPEMEHHBIX DJIEKTPUIECKIX
MIPOLIECCOB)
Yro Takoe aeictBytomee (3G HEeKTUBHOE) 3HAUCHUE DJICKTPUUECKOTO HATPSKCHHS ?
2. BeBenute ypaBHeHus ¢uryp Jluccaxxy nmpu rapMOHHYECKUX KOJIEOAHUSIX OJJUHAKOBOM
aMILTUTYIBI C COOTHOIIeHHeM vactoT 1:1, 1:2, 1:3.

=



Bomnpocsr k maboparopHoii padore «Pypbe-AHaIu3 MEPUOANICCKUX CUTHATIOBY

1. H3mepbTe 3aBUCHUMOCTH HAIPSHKCHHS OT BPEMEHHU BCeX 4 BUIOB CUTHAJIOB, POPMHUPYEMBIX
reneparopom LD Didactic 522 56. Kaxaplii Bu1 cUTHaIA MOTYYUTE TPH HECKOJIBKUX YacTOTaX
Y aMIUTUTY1aX HaIpsKEHUSI.

[Tomy4nTh OCHMIIOrPAMMBI 3TUX K€ CUTHAJIOB Ha 3JIEKTPOHHOM ociiorpade. Onpenenute
Y4aCTOTHI aMIUIUTY/Ibl CHTHAJIOB C TOMOIILBIO ocLuiIiorpada.

2. HM3mepbTe 3aBUCHMOCTH HAINPSKEHUS OT BPEMEHU JJIsl CHHYCOUAAbHBIX CUTHAJIOB HE MEHee
TPEX PA3IMYHBIX YaCTOT. YaCTOTHI BRIOEPUTE U3 PA3HBIX JUANA30HOB (Pa3HBIC MMOJIOKCHUS
perynaropa rpy0oi peryJIupoBKH 4acTOTa TeHepupyeMoro curnaia). [IpoBeaure sxcriepuMeHT
KaK C TIOCTOSIHHOM COCTaBJISIIOLIEH aMILIUTY Ibl BBIXOAHOTO CUTHAJIA PABHOM HYJIIO, TaK U MIPHU
OTJIMYHBIX OT HYJIsI 3HaueHusx. [lonydynte 4acTOTHBIE CIIEKTPHI U3MEPEHHBIX CUTHAJIOB.
Onpenennute 9acTOThI, HA KOTOPBIX HAOIIOIAI0TCS MAKCUMYMBI CIIEKTpa.

Kak Bnusier Hanuune HeHyJIeBOM MOCTOSHHOM COCTABIISAIONIEH aMILIUTYIbl CHHYCOMIaIbHOTO
BBIXOJITHOTO CUTHAJIa Ha €r0 YaCTOTHBIN CIIEKTp?

J1114 onry4eHus KOPPEKTHBIX YaCTOTHBIX CIIEKTPOB He 3a0bIBaiiTe 3a/1aBaTh COOTBETCTBYIOIINE
skcriepumMenty "llapamerpsl u3mMepenus” B OTHOMMEHHOM JUAJIOTOBOM OKHE.

3. Jlnst oqHOTO U3 CUHYCOMAIbHBIX CUTHAJIOB TIOJYYUTE 3HAUEHHE ONPEAeNIEHHOTO UHTErpaia oT
HaIPsHKEHUS 110 BPEMEHHU Ha Y€TBEPTHU MEPUOJIA.

4. TlomyuyuTe 4aCTOTHBIE CIIEKTPHI HECKOJIBKUX HECUHYCOUIANBHBIX cUrHaioB. [IpoBeaute
CpPaBHUTEJIBHBIN aHAJIU3 BCEX MOJTYUYEHHBIX B pa0OTE CIIEKTPOB.

Bonpocsr k nabopatopHoit pabote «INeKTpOMarHuTHEIE BOJIHBI B IBYXIIPOBOIHOM TuHUM Jlexepay
1. CoOpath ycTaHOBKY MO CTPOTUM KOHTPOJIEM JIAOOpaHTa Wi mpenoaasaresns. [loaroroBuTs
HeoO0xouMoe 000pyA0BaHKE AJis BBITIOTHEHHS TaHHOM 1a00paToOpHOil paboThI: 30H/,
MHAYKIHOHHYIO METIII0, YKa3aTeJIbHbIE CTPEINIKH, TMHENKY, TaOIUIbI IS 3alIMCH PE3YJIbTAaTOB
A3MEPEHUM.

2. 3aMKHYTb KOHILIbI IPOBOJHUKOB JIMHUU Jlexepa crenuanbHbli npoBoasiiei nepembrukoil. C
IIOMOILBIO 30Ha IIPOBECTHU MTOUCK y3JI0B HAIIPSKEHUSA U C TIOMOIIBIO MHAYKIIMOHHOM NETIIH -
IIOMCK y3JIOB TOKA CTOSIYEH BOJIHBI B KOPOTKO3aMKHYTOM JINHUK Jlexepa 1o METOIMKE, ONMCAaHHOM B
paznenax 4.2 u 4.3.

3. YOpaTh nepeMbIuKy, 3aMbIKaroII1e POBOJHUKY JIUHUHU JIexepa, 1 aHaJIOTHYHBIM 00pa3oM
IIPOBECTH IMOUCK Y3JI0B HANPSKEHUS CTOSYUE BOJIHBI B OTKPBITON JIMHUU Jlexepa.

4. IlogcoeAMHUTDH YAJUHUTENb K KOHIIAM OTKPBITOM JIMHKU Jlexepa. 3Haelb NpOBECTH MOUCK
y3JI0B HAIIPsKEHUSA U TOKA C IIOMOLIBIO 30H1a MHAYKIIMOHHOW IIETIIU 10 BBILIECOIUCAHHOMN
METO/IMKE.

5. ITonb3ysick METOAUKOM, HU3JI0KEHHBIE B paziene 4.5, BBIYUCINUTD ONTUMAIbHOE 3HAUEHUE ITTUHBI
AJIEKTPOMATrHUTHOM BOJIHBI B TMHUU Jlexepa, NpUMEHUB METO/I HAUMEHBIINX KBaJAPaTOB.
PaccunraTh NOrpenIHOCTb MOJYYEHHOIO 3HAYEHM JJIMHBI BOJIHBL. BBIUKCIIEHHE TPOBECTH AJIs
Pa3IMYHBIX TUIIOB JIMHUM JIexepa U MpoaHaJIn3upOBaTh NOJIYYEHHBIE PE3YIbTATHI.

Bompocsr k mabopatopHoit padote «Komebanusi B JIMHEWHBIX CHCTEMax C ABYMS CTEHEHSIMH
CBOOOIBI

1.  Onpenenure K03pGUIUEHT YIPYTOCTH MPYKUHBI MO0 MO MEPHOY KojebaHui rpy3a Ha
npyxuHe, 1100 UCTOIb3ysl 3aK0oH ['yka.
2. PaccunraiiTe n onpenenuTe SJKCIEPUMEHTAIBHO YaCTOTHI TEPBOM U BTOPOU MO JUISl ABYX

UJICHTUYHBIX MagTHUKOB, 10JJ00PaB HavyaJIbHbBIE YCIOBHS BO30YXKAECHUS 110 OTAEIBHOCTH. B
Ka4yeCcTBE JIOMOJHUTENBHOTO 3aaHUsI ONPENeIUTh KOAh(GUIUEHT 3aTyXaHusl 115l HEKOTOPbIX
CBSI3€H KaXKJI0M U3 MOJ.

3. TlomyunTe SKCIIEPUMEHTAIFHYIO 3aBHCUMOCTh aMILUTHTYIbI KosieOanuii (OMeHHIT) OHOTO 13
MasiTHUKOB OT BPEMEHH Il HECKOJIbKUX MOJIOKEHUN NPY>KUHBI cBsi3U. HavanbHble Qa3bl U
aMIUTUTY /bl KOJICOaHUH B3SITh paBHBIMHU.



4.  IlomyuuTte TEOPETHUECKYIO 3aBUCUMOCTh aMIUTUTY bl BBIHYKICHHBIX KOJIEOaHUH OTHOTO U3
MasITHUKOB B 3aBUCUMOCTH OT YaCTOTbHI BEIHYK/IAIOIIEH CHJIBI.

5. DKcrnepuMEHTaJIbHO HCCIeAYNHTEe 3aBUCUMOCTD aMILTUTY/Ibl BHIHYKICHHBIX KOJICOaHUM
OJIHOTO U3 MAsITHUKOB (B YCTABUBIIEMCS PEKHUME) OT YaCTOThI BBIHYXKAAIOIIEH CUIIBIL.
HccnenoBanus nienecoodpa3Ho HauaTh ¢ 00buX . CpaBHUTE MOJYyYCHHBIC PE3YyJIbTATHI C

PaCYETHBIMH.
6. IlomyuuTe 3KCHIEpUMEHTaNbHbIE 3aBUCUMOCTU Uzy 1 Uzz OT 4acTOTHI [1s1 CBSI3aHHBIX

KOHTYpPOB IIpH ABYX 3HaueHusAX R < 10 Om. CpaBHUTE NIOJTy4YE€HHBIE PE3YJIBTATHI C
pacUYETHBIMH.
7. TlomyunTe SKCIIEPUMEHTAIBHYIO 3aBUCUMOCTH cliBUTa (a3 Mmexay Uzq u Uzz OT 4acToOTHI.

CpaBHI/ITe MOJIYUCHHBIC PE3YJIbTAThI C TCOPCTUICCKUMMU.

Bonpocsl x maGoparopHoil pabore «OmpeneneHue UMIEAHCA B ILENSAX C KOHJICHCATOPOM H

OMUYECKHM COIIPOTUBIICHUEM

1. Yemy paBHBI UMIIEIaHCHI HeANbHON emMKkocTr C, mHAYKTHBHOCTH L, pe3ucropa R?

2. KakoBbl mpaBuiIa CJI0KEHHUS UMIIEJAHCOB IIPU MOCJIE0BATEIbHOM U HapayljieIbHOM
BKJIFOUEHUU 3JIEMEHTOB LI ?

3. B kakux npezaenax JIeXKUT CABUT (a3 MEX1y TOKOM U HANPSDKEHUEM B PACCMOTPEHHBIX LIETsAX?

Bomnpocs! k nabopatopHoit pabote «lnuddepeHnupyromume 1 UHTErpUPYIOLIUE LENOYKN
1. YerbipéxnomocHuk, u300pakeHHbIM Ha Puc.l ocyliecTBisieT MHTErpUPOBAHUE TEM TOUHEE,
yeM OoJjbllle MOCTOsIHHAs BpeMeHH nenouku RC, a 4eThIpEXIooCHUK, M300pakeHHBbIH Ha
puc.2 ocymiectBisieT nuddepeHnmpoBanue TeM TouHee, yeM MeHbIe RC.
[Touemy Henb3s B34TH B mepBoM cirydae RC = o, a Bo Bropom RC =0 ?
2. Kakomy yclIOBHIO JOJKEH YJIOBJIETBOPSATh U3MEPUTENbHBIA MPUOOP, BKIIOUEHHBIH Ha BBIXO]
MHTETPUPYIOLIETO WK AUPPEPEHINPYIONIEr0 YETHIPEXTOIOCHUKA?

Bompocer k nmaGoparopHoit pabore «M3yuenune uHTepdepeHIMH CBEeTa B CXeMe C OUMpuU3Moit
Openens»
1. Tlouemy ymmpeHue meau NPUBOAUT K HCUE3HOBEHUIO MHTEP(EPEHIIMOHHON KapTUHBI, a
YAJMHEHHUE 1EeNU He npuBoAuT? Kak BIMsIeT Ha KapTUHY yJUIMHEHHE LIenn?
2. Kakoe unciio MakcuMyMoB HHTEP(EPEHIINN TIOIYIUTCS OT IBYX TOYCUHBIX HCTOYHUKOB
(& > 4)? KakoBa Oynet popMa MaKCHMYMOB Ha IUIOCKOM O€3rpaHUYHOM JKpaHe,
PAacIIOIOKEHHOM:
a) [lepnenauKyIsipHO K IPAMOM, poxosiiel uepe3 uctouHuku. 1o oHy cTOpoHy OT 060MX
HUCTOYHHKOB;
6) [TapannensHO MpSMOIL, MpOXoAsIIeH Yepe3 UICTOUHUKHN ?
3. Kak m3menuntcs nHTEpdEpEeHIIMOHHAS KapTHHA, €CITH 3aKPBITh 00€ TTOJOBUHKH OUTIPU3MBI
CKpEIEHHBIMU NOJISIPOUAaMU?

Bomnpocs! k ntaboparopHoit pabote «CoOCTBEeHHbIE KOIe0aHUs B KOHTYPE»

1.Cobpath cxeMmy, Kak ykazaHo Ha puc. 6. B kauectBe Oarapen b mcrosnb3oBath akKymyssiTop
HarnpsKeHueM 4-6 BOJIBT.

2. Bxmrounths ocumiiorpad W MUTAHUS peJie M, PETyJIHUpys BEPTUKAIBHOE YCUJICHUE, YacTOTYy
pa3BEPTKU U CHHXPOHU3AIMIO, JOOUTHCS Ha dKpaHe KapTUHBI, MOJ00HON N300pakeHHOW Ha pHcC. 7.
CHATP NOJIy4EHHYIO KapTUHY Ha KaJbKy npu Ry = 0

3. U3 monmyyeHHOTo 4epTeka ONpeieIuTh MacliTad BpeMeHU u nepuon konebanuit T. M3mepss
HKCTPEMAJIbHOE 3HAUEHUs, ONpPEAETUTh JeKpeMeHT 3aryxanus d. Ilomymarh, Kak MCHOJIB30BaTh
MOJYYEHHYIO OCLIHJUIOrpaMMy, 9YTo0bI onpeaenuTs T u d ¢ MaKCUMaIbHON TOYHOCTBIO.

4. 3Has JeKpeMeHT 3aTyxaHus U "mepuon' KojeOaHMid, pacCUUTaTh YacTOTy v =13r , KpyTrOBYyIO

qacToTy @, a00potHocTh Q , Ko3dduument 3atyxanus & . Mcmonb3ys HM3BECTHYIO €MKOCTb



KOHJICHCATOpa, BHIYUCIUTh MHAYKTUBHOCTh KOHTYpa L , SKBHBaJIEHTHOE CONPOTUBIECHHE MOTEPh
KOHTypa R , XapakTepucTHUeCKOE U KPUTHYECKOE COIIPOTUBIIEHUE KOHTYpa P U Ry .

5. U3mepss conpotuBiieHue Ry , CHATh HECKOJBKO OCLMJLIOTpamMMa Il pa3sHbIX €ro 3HA4€HUH,
KaX/blil pa3 mpou3BOAs U3MepeHus Ry npu nomMomy oMMerpa uiau mMoctuka. Creayer CHATh

OCLIMJUIOTPaMMBbl HampsHKEHUST Ha KoHJeHcaTope V(t) 11 ciydaeB, KOrJia CONPOTHUBICHUE KOHTYpPa
R MeHbIIe KPUTHYECKOTO, PABHO KPUTUUYECKOMY M OOJIBIIIE KPUTUYECKOTO.

6. Ilomyuuts Ha 3KkpaHe ociHuIorpada u 3apucoBaTh Ha KaJlbKy HECKOJIBKO (pa30BBIX TPACKTOPUI
IPY PA3IUYHBIX 3HAYEHUSIX CONMPOTHBIEHUS Ry . OOBACHUTD M3MEHEHHs, Moy4aeMoe B (pa3oBbIX

TPACKTOPHSIX.

Bomnpocer k naboparopnoii pabore «M3ydeHue BBIHYKIEHHBIX KojieOaHUN B KoJjeOaTeabHOM
KOHTYpE»
1. TloctpoiiTe BeKTOpHBIEC AMArpaMMBbI IJisl HAIPSHXKEHUN M TOKOB B KOHTYPE MPHU YaCTOTaX w < g

, W= g, W = Wy .

5 wil — =
2. HOquHTe C IOMOIIIBIO BGKTOpHOﬁ ArarpaMmal (1)0pMy.]II)I I= — tggp = — ot .

|42+ —— z
\!r +":.-.-|.’.‘ wlk)

3. Tlouemy npu U3MEHEHHUHU YACTOTHI, YTOOBI IOJICPKUBATH MIOCTOSTHHON aMIUTUTY Ty
HAaIpsDKEHUS Ha BBIXOJIE 3BYKOBOT'O T€HepaTopa, Hy)KHO H3MEHHTH IOJIOKEHUE
NOTEHLIMOMETPA, PErYIUPYIOLIET0 BEINYMHY BBIXOJAHOIO HAIPSKEHUs ?

Onpeznenure, CKOJIbKO BPEMEHU YCTaHABIUBAIOTCS KoJeOaHHsl B H3y4aeMOM KOHTYpE.
N300pa3ute rpaduuecKy Mpouecc yCTaHOBICHUS KoJeOaHU B KOHTYPE TIPH ) = g , U @ F tp

oA~

Bomnpocs! k nabopatopHoit pabote «CioxxeHue ylabTpa3ByKOBBIX KOJeOaHUil»

1. Mero10M BEKTOPHBIX AMATPAMM CIOXKHUTE JIBa OJIMHAKOBO HANPABICHHBIX TAPMOHUYECKUX
KoJIe0aHus:

5 = A Sim(2mvit + ¢y

S = A, 5m(2mvot + @4)

2. JladiTe ompenereHne KOTepEHTHBIX KoJieOanwid. JlokakuTe, 9TO JUIsl KOTEPEHTHBIX KOJeOaHuH
CIIPaBEUIMBO PaBEHCTBO V1 = V3 . McenenyiiTe 3aBUCMMOCTD aMIUIMTYAbI PE3YIbTUPYIOLIETO
Kosie0aHusl OT Pa3HOCTU HavyaJbHBIX (a3 CKJIaJbIBAEMbIX KOT€PEHTHBIX KOJIeOaHUH.
(Mcnonb3oBath 1711 pacy€TOB aHAIMTUYECKUH METOJT M METOJ] KOMIUIEKCHBIX aMITJIUTY)

3. JlaiiTe ompeiencHNe BpeMEHN KOTEPEHTHOCTH JIBYX CKJIJbIBAEMBIX KOJICOAHUH.
Bormpocs! k nabopatopHoit padore «Iudpakuns @payHrodepa oT NpocTeHIIUX perpam»

1. Onpenenenue NoOIPU3ALUH Ja3€PHOTO U3TYUCHUS

2. OmnpeneneHre JUTMHBI BOJTHBI JIA3EPHOTO H3ITyYEHHS MIPH MTOMOIIN PEIIETKHA C H3BECTHBIM
nepuogom d = 1072 mm.

3.  Judpakuus @paynrodepa Ha menn

4. OmsIT ¢ 1ByMs LIETSAMHU

5. H3mepeHue panumyca MEIKUX KPYIJIbIX YaCTHUIL

6. Hudpakuus OpayHrodepa Ha KpyriioM OTBEPCTUH

Bomnpocs! k naboparopHoit pabote «ndpaxims OpeHens oT NpoCTEHIINX MPperpas

1. Chopmynupyitte npuniun I roiirenca-®Openens.

2. ChopmynupyiiTe METOIBI CIOKEHUS KOTeOaHUH.

3. Onenute pazMepsl 30H OpeHers.



6. ®oHA OLEHOYHBLIX CPeACTB /Jsi NPOMEXYTOYHOH aTTecTalMd MO JAUCHUIVIMHE (B
0o0pazoBarenbHON
MIPOrpaMMBbI C YKa3aHHEM Pe3yJIbTaTOB 00yueHus (3HaHUM, YMEHUH, BIaJIeHUI ), XapaKTepU3YIOLIIX
aTanbl UX (OPMHUPOBAHUS, ONMHUCAHHE TOKa3aTeled M KPUTEPHEB OLIEHHBAHMUA KOMIIETCHLMH Ha
pa3IMYHBIX dTanax ux (GOpPMUPOBAHUS

NPHJIOKEHUH)

YK-3. CriocobeH oCymecTBISATh COUATLHOE B3aMMO/JICHCTBHE U PEATM30BBIBATH CBOIO POJIb B

BKJTFOYAOIIINIL:

IIepeuenn

KOMIIETEHIIUH

BBIITYCKHHUKOB

KOMaH/C
Mnaukatopst OHEHKU COOPMHUPOBAHHOCTH KOMHETEHLI,PIFI
KOMITETeHIHH 1J10X0 HEeY/I0OBJIETBO | Y/IOBJIETBOPH X0pouIo O4YeHb XOpOIIo OTJIMYHO npeBoc
PUTETBLHO TeJbHO XO/IHO
OtcyTcTtBUE | YpOBEHB MuHumaneHO | YpOBEHb 3HaHUM | YPOBEHb 3HaHUHN | YpOBEHb 3HaHUH | YPOBEHb
3HAHUI 3HAaHUW HIKE | JOIYCTUMBIN B 00BEME, B 00BEME, B 00BEME, 3HAHUH B
TEOPETHIECKO | MUHUMAJBHBIX | yPOBEHb COOTBETCTBYIOIIE |COOTBETCTBYIOIIE | COOTBETCTBYIOIIE |00BEME,
ro TpeboBaHU. 3HAHUI. M IIporpamMMe M IIporpamMme M IIporpamMme TIpeBBIIIa
Marepuana. |Vmemn mecto | JomymieHo TIOJITOTOBKH. MOATOTOBKH. MOATOTOBKH, Oe3 | romemM
HeBo3moxHO |TpyOBIC MHOTO Jomnymeno Jlonymeno OIIHOOK. porpamm
3HaHuA CTb OIIGHUTH | OLIMOKH. HETpyObIX HECKOJIBKO HECKOJIBKO y
MIOJTHOTY OIIHMOKH. HETpyOBIX HECYIIECTBEHHBIX TOJITOTOB
3HaHUH ommnodoK omunbox KH.
BCJIC/ICTBHE
OTKa3a
00yuJaroIero
Cs1 OT OTBETa
OtcyrcrBue | Ilpu pemennn | IIpogemonctpu |IIponemonctpupo | [Ipoxemonctpupo | [Ipogemonctpupo | [Iponemo
MHUHUMANbHBI | CTAHAAPTHBIX | POBAaHBI BaHbI BCE BaHBI BCE BaHBI BCE HCTPHPOB
X yMeHuil. 3amad He OCHOBHBIC OCHOBHBIE OCHOBHBIE OCHOBHBIE aHBI BCE
HeBo3MOXXHO |IIPOJEMOHCTPU | yMEHHSI. ymeHus. Pemens! | ymeHusl. Peliens! | yMeHus, peImeHsl | OCHOBHBIE
CTb OLICHUTh | POBAHBI Pemens BCE OCHOBHBIE BCE OCHOBHBIE BCE OCHOBHBIE yMeHUs,
HaJIM4Yne OCHOBHEIE THUIIOBEIE 3a7a4u C 3aa4H . 3ama4u ¢ pelrIeHb!
yMeHuit YMEHHUSI. 3a1a4u C HerpyOBIMH BeImonHEeHs! Bce | OTAETBHBIMU BCE
Benencteue | Mimenn mMecto | HerpyObIMHK OLIMOKaMH. 3ajaHusl, B HECYIIIECTBEHHBIM | OCHOBHBIE
Ymenus oTKaza rpyObie OIIMOKaMH. BeimosnHeHBI Bce | TIOTHOM 00beMe, | M Helo4eTaMH, 3amaun.
00yJaloIero | OMMOKH. Bermonaenst 3a7aHus, B HO HEKOTOpHIE C | BEIIIOJHEHEI Bce | Brrmoinne
Cs1 OT OTBETA BCE 33/IaHMS, HO | TIOJTHOM 00BeMe, | HEJOUeTaMH. 3aaHus B HBI BCE
HE B TTOJTHOM HO HEKOTOPBHIE C MOTHOM o0BeMe. | 3agaHus,
obOneme. HE09eTaMH. B TIOJTHOM
o0beme
oe3
HEJl0ueTo
B.
OtcyrcrBue | Ilpu pemennn | Mmeetcs IIponemonctpupo | IIpoaemoncrpupo | [Ipoaemonctpupo |IIponemo
BIIAJCHUS CTaHJIApPTHBIX | MHHUMANGHBIA | BaHBI 0a30BbIC BaHEI 0a30BbIE BaHBI HABBIKA HCTPHPOB
MaTepHaioM. |3amad He Ha0Op HABBIKOB | HABBIKI HaBBIKH IIPU PEHICHHN aH
HeBo3MOXXHO |IIPOJEMOHCTPH |JUIs peLlIeHHs] | IPH PeIeHUH MPY PELICHUN HECTaHJAPTHBIX | TBOPYECK
CTb OLICHUTh | POBAHBI CTaHJApPTHBIX | CTaHAAPTHBIX CTaHJIapTHBIX 3amay Oe3 nit
Hagbiku HaJIM4Yne 6a3oBble 3amaq ¢ 3ama4 ¢ 3amay Oe3 OLIMOOK U MOJXOX K
HaBBIKOB HaBBIKH. HEKOTOPBIMH HEKOTOPBIMHU ouInOoK 1 HEJI0YETOB. peLIeHHI0
Benencteue | Mimenn mecto | HemoderaMu HeJ[09eTaMu HEJJ0YETOB. HeCcTaH/a
OTKaza rpyObIe PTHBIX
00yJaromero | OUIMOKH. 3a1a4
Cs1 OT OTBETA
IIxana ouenox | 0 — 20 % 20—-50 % 50-70 % 70-80 % 80 —-90 % 90 -99 % 100%

IO MPOLICHTY
NPaBUIIBHO
BBITTOJTHEHHBIX
KOHTPOJIbHBIX
3aJaHui

OIIK-2: Crnoco0eH TpOBOAWUTH HAay4YHBbIC HCCIEAOBaHUS (DHU3NYECKUX OOBEKTOB, CHCTEM H
poIeccoB, 00pabaThIBaTh M MPEACTABISATh IKCIIEPUMEHTAIbHBIE TaHHBIC

HNuaukaropsl
KOMIIeTCHIUH

OIEHKH C®OPMHUPOBAHHOCTH KOMIETEHIIUI

IJ10X0

HeyI0BJIETBOP
HTEJIbHO

YAOBJIETBOPUT
eJIbHO

X0poLIo

O4Y€Hb X0pouio

OT/IMYHO

IIpeBocx
0IHO




OtcyTcTBUE | YPOBEHB MuHumaneHO | YpOBEHb 3HaHUM | YPOBEHb 3HAHUN | YPOBEHb 3HAHUH
3HAHUH 3HAHUH HIKE JIOITy CTUMBIH B 00BEME, B 00BEME, B 00BeEME,
TEOPETUIECKO | MUHUMAJbHBIX | yPOBEHb COOTBETCTBYIOIIE |COOTBETCTBYIOIIE | COOTBETCTBYIOIIE | YPOBEHb
ro TpeOOBaHHH. 3HAHUH. M IIporpamme M IIporpamMmme M IIporpamme 3HaHUU B
Marepuana. |Vmemn mecto | JomymeHo TIOJITOTOBKH. MOATOTOBKH. MOATOTOBKH, Oe3 | o0beme,
HeBo3moxHO |TpyOBIe MHOTO Jonymeno Jomymeno OIIMOOK. TpeBbILIa
3HaHuA CTb OLEHUThH | OIIMOKH. HeTpyOBIX HECKOJIBKO HECKOJIBKO oIIeM
TIOJTHOTY OIIHOKH. HeTpyOBIX HECYIIECTBEHHBIX TporpamMm
3HaHUH ommooK omnbox y
BCJIEJICTBHE MOJITOTOB
OTKa3a KH.
oOyuaromero
Cs1 OT OTBETa
OtrcyrcrBue | Ilpu pemennun |IIponemonctpu |IIponemoncrpupo | IIponemorctpupo | IIpogemonctpupo | IIponemo
MHUHUMANIBHBI | CTAHJAPTHBIX | POBAaHBI BaHEI BCE BaHEI BCE BaHEI BCE HCTPHPOB
X yMEHUI . 3a1aq He OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE aHEBI Bce
HeBo3MOXXHO |IIPOJEMOHCTPU | yMEHHSI. yMmeHus. Pemiensl | ymeHus. PelieHsl | yMeHuUs, pelIeHbl | OCHOBHBIE
CTb OLIEHUTh | POBAHBI Pemenst BCE OCHOBHBIE BCE OCHOBHBIE BCE OCHOBHBIE pelIeHbl
HaJIM4Ine OCHOBHBIE THIIOBBIE 3a7aqH C 3a1a4u . 3ama4u ¢ BCE
yMeHHI YMEHHS. 3a7a4H C HeTpyOBIMHU BeImonHeHs! Bce | OTAETBHBIMU OCHOBHBIE
VveHns Benencteue | Vimenn mecto | HerpyObIMHK OLIMOKaMH. 3aJaHusd, B HECYIIIECTBEHHBIM | 3aJa4H.
E— oTKaza rpyObIe OIIMOKaMH. BeimosnHeHBI Bce | TIOTHOM 00BeMe, | M Helo4eTaMH, Brimonae
00y4Jaromero | OMHOKH. BeimonHeHs! 3a7aHus, B HO HEKOTOpHIE C | BEINOJIHEHBI BCE | HBI BCE
csl OT OTBETa BCE 33/IaHHUs, HO | TOJITHOM 00BbeMe, | HeZJOUeTaMH. 3a1aHus B 3a7aHus,
HE B ITOJTHOM HO HEKOTOPBHIE C MOJTHOM 00BEMeE. | B IMOJTHOM
obneme. HEIOYeTaMHU. o0beme
0e3
HE09eTO
B.
OtcyrcrBue  |Ilpu pemennn | Mmeercs IIponemonctpupo |IIponemoncrpupo | [Iporemoncrpupo | IIpogemo
BJIaJICHHS CTaHIApPTHBIX | MHUHUMANBHBIA | BaHBI 0a30BbIC BaHEI 6a30BEIe BaHBI HABBIKU HCTPHPOB
MaTepuaioM. |3amad He Ha0Op HABBIKOB | HABBIKI HaBBIKH MIPU PEHICHUN aH
HeBo3MOXXHO |IIPOJEMOHCTPH |JUIS pELIEHHsl | TIPH PeIICHUH IPH PEHICHUN HECTaHAAPTHBIX | TBOPYECK
CTb OLIEHUTh | POBAHBI CTaHAApTHBIX | CTaHAAPTHBIX CTaHIapTHBIX 3amad Oe3 nit
Hasrpiku HaIIM9ue 0a3oBBIC 3a7ad ¢ 3a1ad ¢ 3ama4 6e3 omuboK u TOJIXO/T K
HaBBIKOB HAaBBIKH. HEKOTOPBIMH HEKOTOPBIMH OIMO0K 1 HEJ0YETOB. pelIeHHIo
Benencteue | Vimenn mecto | Hemoweramu HeJI04eTaMH HEJJ0YETOB. HecTaH/a
0TKa3a rpyObie PTHBIX
00y4Jaromero | OmMOKH. 3a1ad.
Csl OT OTBETa
[Ixana onenok |0 —20 % 20-50 % 50—-70 % 70-80 % 80 —-90 % 90 -99 % 100%
IO TIPOIIEHTY
MPaBHIEHO
BBITIOJTHEHHBIX
KOHTPOJIbHBIX
3aJlaHui
6.2 Onucanne MIKaJ OI¢eHUBaHUS
3a4meHo — YCICHIHOC BBIMMOJIHCHUC TMPAKTHYCCKUX 3a)1aH1/1171, BBIJIAHHBIX IPETIOAaBaTCIICM,

BJIAACHUC IIPOTrPpaMMHBIM MATCPUAIOM, IMOHUMAHUC CYHIHOCTU PACCMATPUBACMBIX ITPOLCCCOB U
SIBJ'IGHI/II\/’I, YMEHUE CaMOCTOATCIIBHO 0003HAYUTh TOYKU aKTHBHOTO pocCTa HOBOI'O 3HAHMUA.
He 3a4meHOo — HCBBIIIOJIHCHUC TIPAKTUYCCKHUX 3a,[[aHI/II71, BBIIAHHBIX MTPETIoAaBaTeJICM, IIOJIHOC
HCIIOHUMAaHUE CMBICIIAa HpO6J’I€M, HE OOCTAaTOYHO ITOJTHOEC BJIAJCHHEC TepMHHOHOFHeﬁ, HCYMCHHC
CaMOCTOSATEIIbHO 0003HAYUTh HpO6HCMHLIC CUTyalluH.

6.3

Kpurepun wu npouenypsi

XapaKTepu3yILIHX 3Tanbl JOpMHUPOBAHUSA KOMIIETEHLUH.
JI1s1 olleHHBaHMS Pe3y/IbTATOB 00y4eHHUsI B BU/Ie 3HAHUH MCIOJIb3YIOTCH CJIe1yoIme
npoueaypbl M TEXHOJIOTHH:

- MHAWBUIYaJIbHOC C06CCCI[0B3.HI/IG,
- IMCbMCHHBIC OTBETEI HAa BOIIPOCHI.

OLICHMBAHHWSl Pe3yJbTATOB OOy4YeHHsI IO MOIYJIO,




J1s oueHUBaHMS Pe3yJbTATOB 00yUYeHHUs B BUe YMEHMId M BJIAJICHUI MCIIOJIb3YIOTCS
cJIeAyIolMe Npoueaypbl M TEXHOJIOIMHU: IIPAKTUUECKNE KOHTPOJIbHBIE 3a1aHus. Tumsl
MPAKTUYECKUX KOHTPOJIbHBIX 3aJaHUil:

- YCTaHOBJIEHUE 10CJIEJOBATEIBHOCTH (ONNCATh AJITOPUTM BBIIIOJIHEHUS ACUCTBUS),

- YKa3aTb BO3MOXKHOE BJIHMsHUE (PAKTOPOB HA MOCIEACTBHS peann3alii yMEeHUs U T. 1.

- OTYET

6.4  TunoBble KOHTPOJbHBbIE 32JaHUSI UJIH HHbIE MATEPHAJIbI, HEOOXOAMMBbIE JJSl OLEHKH
pe3yJibTAaTOB O0yUYeHHsl, XapAKTEePU3YIOIIHUX 3TANbl ()OPMHUPOBAHUS KOMIETEeHI U U (WJIM)
JJI5l UTOTOBOT0 KOHTPOJIsA ChOPMHUPOBAHHOCTH KOMIETEHIIUM.

(B npunoxxenun)

6.5 MeToanueckne MaTepHAJIbl, ONpeIe/SIONIHe NPOUeIyPhl OLleHNBAHUSI.
(B mpuoxenun)

7. Y4eOHO-MeTOoqUYecKOe U HH(OPMALIMOHHOE o0ecniedeHne JTUCIUIIMHBI «O0uuii

(¢pu3nyecKkuii NPaKTHKYM (K0J1e0aHUSs U BOJIHBI, ONITHKA)»

a) OCHOBHasI TUTEpaTypa:

Pazoenvt «Konebanusn u eonnvl. Onmuxay

1. Jlannc6epr I'. C. - Ontuka: [ana ¢us. cneuuanbHocTeil By30oB]. - M.: Hayka, 1976. - 926 c.
http://www.lib.unn.ru/php/details.php?Docld=81332&DB=1

2. MarseeB A.H. Ontuka. M.: Beiciias mkona, 1985.
http://www.lib.unn.ru/php/details.php?Docld=342145&DB=1

3. CuByxun J.B. OO6mwmit «xypc ¢usuku. T.4. Onruka. M.: Hayka, 1980.
http://www.lib.unn.ru/php/details.php?Docld=66967&DB=1

4. dusznueckuil MpakTUKyM. DiekTpuuectBo u ontuka. Ilon pen. Mseponosoit B.M. M.: Hayka,
1968. http://eqworld.ipmnet.ru/ru/library/books/Iveronoval968ru.djvu

0) AONOJIHUTENbHAS JINTepaTypa:

Pazoenvt «Konebanus u ¢onnvl. Onmuxa)

1. Bopu M., Bonb( D. OcHossl ontuku. M. Hayka, 1973.
http://eqworld.ipmnet.ru/ru/library/books/BornVolf1973ru.djvu

2. ®@eciinman P., Jleiiton P., Cornc M. @eitnmanoBckue eknuu 1o gusuke. M.: Mup, 1965-1967.
Towm 3. Usnyuenne. Bonubl. KBanter .
http://eqworld.ipmnet.ru/ru/library/books/FejnmanLejtonSends_t3 1965ru.djvu

B) porpamMmHoe obecreuenue u HTepHeT-pecypcesl:
http://phys.unn.ru/library.asp?contenttype=Library

8. MaTepuajibHO-TeXHHYecKoe ofecniedeHue JMCHUIINHBI «O0muii pu3nyecKuii NPpaKTHKYM
(koedaHMsI ¥ BOJTHBI, OITHKA))»

® T[IOMEMICHUs JUIS XpaHEeHUs U TPOPUIAKTHUECKOro OOCTyKUBaHUS OOOpYyJAOBaHUS U
MTOMEIIEHUST JIUIT CaMOCTOSITEIIbHOM pabOThl OOYYArOIIMXCS, OCHAIICHHBIE KOMITBIOTCPHOM
TEXHUKOW C BO3MOXXHOCTHIO TMOJKIIOUeHHs] K ceTu "MHTepHeT" m obecrmieueHueM AOCTyma B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbuyto cpeaxy HHIY;

e Jj1abopaTtopHOE 000PYIOBaHHE

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpedoBanusmu @PI'OC BO mno HampaBieHHIO
moarotosku 03.03.02 «dusukay.
ABtopsl: noteHThl Kadenpst KPOD 3aiinesa E.B., KatkoBa M.P., Mapsrues M.O.


http://phys.unn.ru/library.asp?contenttype=Library

3aBenyrouuii kadeapoit E.B. YynpynoB

Peuensenr
3am. iekaHa 1o yueOHou padbore O.B. benosa

[Tporpamma o100peHa Ha 3aceqanuu Y 4e0HO-METOAMYECKON KOMUCCHU (U3HUeCcKOro (hakyabTeTa
HHTI'Y ot « » 2022 rona, mporokoi Ne 6/H

[Ipencenarens
Y4yeOHO-MeTOINYECKO KOMUCCHU
¢usuueckoro dakynsrera HHI'Y / TlepoB A.A. /




