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Jannas pabouast mporpamma yueOHOTO Kypca Kypca BHEYPOUHOU JAesiTebHOCTH « OCHOBBI
¢usuueckoro sxcrepuMenTa» st yuammxcs 10 - 11 kmaccoB pazpaboTana Ha OCHOBE
TpeboBanuii k pezynbpratam ocBoeHus OOIT OO0 MBOY «COII Ne 3» ¢ ydgerom mporpamm,
BKJIIOUEHHBIX B €€ CTPYKTYpY, B coorBeTcTBUM ¢ PI'OC COO.

B pamkax peanmuzanuu @I'OC COO — 310 06pa3oBaTenbHas ASATEIHHOCTD,
ocyiecTBisieMas B popMax, OTIMYHBIX OT YPOUHOU CUCTEMBI 00yUEHHsI, U HallpaBJIeHHAs Ha
JOCTHKEHHE TIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHUSI 00pa30BaTeIbHBIX MPOrPaMM OCHOBHOIO
obmiero oopazoBanus. Peanm3zamus nporpammel o pusuke «BBeeHNE B €CTECTBEHHO HAYYHBIC
MPEIMEThI» CIIOCOOCTBYET OOIIEHHTEIIEKTyaIbHOMY HApaBICHUIO Pa3BUTHS JIMYHOCTU
obyuaromuxcs 10 - 11 ximaccos.

[Tporpamma Kypca BHEypOUHOH eaTeabHOCTH «OCHOBBI (PU3MYECKOT0 HKCIIEPUMEHTa
npeaHa3zHayeHa g peanu3auuu B 10—11 kinaccax u HanpaBiieHa Ha JIOCTUKEHUE
COOTBETCTBYIOIIUX PE3yIbTaTOB, CHOPMYIMPOBAHHBIX B (efepanbHON padoueil mporpamme mo
yuebHomy npeamery «Dusnkay (yriayOneHHBIH YPOBEHB).

[Tpu uzyueHnu Gpu3nKy Ha yriryOJIeHHOM ypOBHE peanu3alis 3TUX MPUHIUIOB 0a3upyercs
Ha MCI0JIb30BAaHUM CAMOCTOSATEIBHOIO YUEHUYECKOTO SKCIIEPUMEHTA, BKIIFOUYAIOLIET0, B TOM
yucine, paboTel pusndeckoro mpaktTukyma. [Ipu stom moxa paboTamu nmpakTUKyMa ITOHUMAETCS
CaMOCTOSITENIbHOE UCCIIEI0BaHUE, KOTOPOE IPOBOIUTCS IO PYKOBOJCTBY CBEPHYTOTO,
000011eHHOT0 BHJ1a 6€3 MOIIaroBoi MHCTPYKLIUU. B pe3ynbpTaTe obecrieunBaeTcs OBIaiCHNE
00y4arIUMUCs YMEHUSIMHU ITPOBOJAUTD MPSMbIE U KOCBEHHBIE U3MEPEHMSI, UCCIIEI0BATh
B3aMMHBbIE 3aBUCUMOCTHU JBYX (DPU3MUYECKUX BEIMYMH U OCYIIECTBIISATH TOCTAHOBKY OIBITOB IO
IIPOBEPKE NMPEIOKEHHBIX TUnoTe3. Bee 310 crnocoOCcTBYeT JOCTHXKEHNIO OHOM U3 OCHOBHBIX
Henel n3ydeHus (pU3MKu Ha ypoOBHE CpeHEro o0iero o0pa3oBaHus — OBIAJCHUIO
00y4aromMUMHUCS METOJJAMH CAMOCTOSATENBHOTO IJIAHUPOBAHUS M TPOBEACHUS (PU3NIECKUX
SKCIIEPUMEHTOB, aHallM3a U UHTepIpeTalui HHGOPMAIUH, ONIPEIeICHNUS JOCTOBEPHOCTH
MIOJIy4YE€HHOT'O pe3yJbTara.

AKTYanbHOCTh peajn3alii J1aHHOUW MIPOrPaMMBI OIIpeIesieTCsl TEM, UTO €€ OCBOCHUE
MO3BOJISIET 00YYAIOMIMMCS Ha TPAKTUKE O3HAKOMUTHCS € PA3TMYHBIMU (PH3HUECKUMHU
SBIICHUSIMU, SKCTIEPUMEHTAIBHO U3yUUTh Pa3InyHble (U3NUECKUE 3aKOHOMEPHOCTHU, YTITyOUTh
CBOM TEOPETUYECKUE 3HAHUS, PA3BUTh UMEIOLIUECS U IPUOOPECTH HOBBIE IPAKTUUECKUE YMEHHUS
Y HaBBIKU B 00JIaCTH TUIAHUPOBAHMS, TIOATOTOBKH, IPOBEICHHUS, aHAJIN3a U HHTEpIpETaluu
(U3UYECKOr0 IKCIIEpUMEHTA.

[Tporpamma gaet 00y4aromuMcst BO3MOKHOCTb IPUOOPECTH MPAKTUYECKUH OMBIT pabOThI
¢ J1abopaTopHBIM 000PYAOBaHNEM, OBJIQIETh KOHKPETHBIMU ITPUEMAMHU HCCIIEI0BATENbCKON
JeSITeIbHOCTH HAaUMHAIOIIETO (PU3MKa-3KCIIEPUMEHTATOPa, CPOPMHUPOBATH HABBIKU OLIEHKU
MOTPENIHOCTEN Pe3yJbTaTOB U3MepeHUsl GU3NYECKUX BeIUYMH. Peanusaius nporpaMmsl CO3/1a€T
ycnoBus Ui GOPMHUPOBAHUS Y 00yUarOIINUXCsS HECTAHAAPTHOIO KPEaTUBHOTO MBIIIJICHUS,
COJICHCTBYET Pa3BUTHUIO MHAUBUAYAIBHOCTH CYXIECHUN, OPMUPOBAHUIO KYJIbTYPBI
000CHOBaHUS COOCTBEHHOTO MHEHHMSI U CBOOO/IbI €0 BBIPAKEHUSI.

[TporpamMma MoskeT ObITh BOcTpeOOBaHa 00YUaIOLUIMMUCS, KOTOPbIE UMEIOT HHTEPEC U
MOTHUBAIHIO K YITTyOJI€HHOMY M3Y4YEeHHUIO (PU3UKH M MAaTEMAaTUKU, TOTOBATCS K y4acCTHIO B
OJIMMITMAJax MIKOJBbHUKOB MO (PU3HKE, B paMKax KOTOPHIX MPEAYCMOTPEH MPAKTUYECKUH TYP.

[Tporpamma npeciieyeT He TOIbKO 00pa30BaTesIbHbIE, HO M BOCIIUTATENIbHBIE 1IETIH,
MOCKOJIbKY COOTBETCTBYET HJI€€ HKOJIOTH3AIMH U Uee MPUKIaJIHON HAallpaBI€HHOCTH, KOTOPHIE,
B YMCJIE APYTUX UJEH, MOJI0KEHBI B OCHOBY Kypca (pu3uku, nzydaemoro Ha crynenu COO.

OCHOBHOH 11€JIBI0 IPOTIPAMMBI SIBJISIETCH

OBJIa/ICHUE 00YYAIOLMMHCI METOAAMHU CAMOCTOSITENIbHOTO TUIAHUPOBAHMS U TIPOBEICHHS
(bu3NYECKUX SKCIIEPUMEHTOB, aHAJIW3a U UHTEPIIPETalluy HH(GOPMALIUH, ONIPEIeTCHUS
JIOCTOBEPHOCTH MOJIYYEHHOI'O Pe3yJIbTaTa.

3agauyu nporpaMmbi:

—JlaTh BO3MOXKHOCTH 00YYarOIIMMCSI Ha TPAKTHUKE O3HAKOMHUTHCS C Pa3InYHBIMU
(U3NYECKUMU SIBICHUSMH, SKCIIEPUMEHTAIBHO U3YUUTh Pa3IMyHble GU3UUIECKUE
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3aKOHOMEPHOCTH, YTIyOUTh CBOU TEOPETUUECKHE 3HAHUS, PA3BUTh UMEIOIINECS U TPUOOpECTH
HOBBIC TIPAKTHYECKHE YMECHHsSI M HABBIKM B 00JIaCTH TJIAHUPOBAHMUS, TIOATOTOBKH, TPOBEICHUS,
aHaJIM3a U UHTEpIpeTaluu (PU3NIEeCKOro IKCIEePUMEHTA.

—/1aTh 00y4arIKUMCs BO3MOXKHOCTh MPUOOPECTH MPAKTUUECKHM OMBIT PabOTHI C
1a00paTOPHBIM 000PYI0BaHUEM, OBJIA/IETh KOHKPETHBIMU MPUEMaMU HCCIIE0BaTEIbCKOM
JeSITeIbHOCTH HAUUHAIOIIETO (PU3UKA-DKCIIEPUMEHTATOPa, CPOPMHUPOBATH HABBIKU OLIEHKU
MOTPEIIHOCTEN Pe3yIbTaTOB U3MEpPEHUs (PU3UMUECKUX BEJIMYHH.

—C03/1aTh ycIoBHS 17151 GOPMUPOBaHUS Y 00YHAIOIIMXCSI HECTAaHAAPTHOTO KPEaTUBHOTO
MBIILICHUS,

—COJICHICTBOBATH Pa3BUTHIO WHIUBUAYATBHOCTH CYXICHUN, (DOPMUPOBAHUIO KYIbTYPHI
000CHOBaHUS COOCTBEHHOTO MHEHHUSI U CBOOOJIBI €r0 BBIPAKECHHUS.

—BBISIBJIATH 00YyYarOIIUXCS, KOTOPbIE UMEIOT MHTEPEC U MOTHUBALIMIO K YIIIyOJIEHHOMY
W3YYCHHIO (PU3UKU U MATEMATHUKH, TOTOBSITCS K YYaCTHIO B OJTUMITHAIaX KOJIBHUKOB 110
¢duznke, B paMKax KOTOPBIX MIPEIyCMOTPEH NMPAKTUYECKHUI Typ.

[Tporpamma Kypca BHEYpOUHOM AesITeIbHOCTH «OCHOBBI (PU3NIECKOTO SKCIIEPUMEHTA»
st yqammxces 10 - 11 kinaccoB peanusyertcst yepes mian BHeypouHnoi aearenbHocta OOIT COO.
[Tporpamma paccuntana Ha 68 yacos (10 kiacc — 34 yaca, 11 knacc — 34 yaca).

Cpok peanu3anuu nporpamMmmsl — 2 roja.

B3aumocBs3b ¢ paboueil nporpaMmMoi BOCIUTaHUS

[Tporpamma kypca pazpaboTana ¢ yuetoM padoueii mporpaMmsl Bocriutanuss MbOY
«COII Ne 3y, HaneneHa Ha JOCTHXKEHHUE BCEX OCHOBHBIX TPYII 00pa30BaTeIbHBIX PE3YIbTATOB
— JIMYHOCTHBIX, METAIIPEAMETHBIX, IPEIMETHBIX, IPEIOJIATAET PEATU3ALUI0 BOCIIUTATEIbHOTO
NOTEHIIMala BHEYPOUHOH JESATEIbHOCTU B LENSIX 00ECIIeUeHUsI MHANBUIYAJIbHBIX TOTPEOHOCTEN
00y4aromuxcs MO3HaBaTeIbHON, HAYYHOU, UCCIIE0BATEIbCKOM, TPOCBETUTEIHCKOM
HaIpPaBJIEHHOCTH.

Peanuzanus BocnuTaTeIbHOTO MOTEHLIKMANIA TIPEAIOIAaraeT Ciaeayolee:

—  YCTaHOBJICHHUE JIOBEPUTEIbHBIX OTHOIIECHUNA MEXKIY YUUTEIEM U €r0 YYCHUKAMH,
CHOCOOCTBYIOUIMX TTO3UTUBHOMY BOCTIPUSTHIO YYAIIUMUCS TpeOOBaHUN U MTPOCKO yUUTEIs,
MPUBJICYCHHUIO MX BHUMaHUS K 00CyKJaeMOii Ha Ypoke MH(POpMAINK, aKTUBU3AINH UX
IMO3HABATEIILHOM JICSITCIIHHOCTH,

— noOyXJleHue IKOJIbHUKOB COOJII0/IaTh Ha YPOKE OOLENPUHSTHIE HOPMbI IIOBEICHUS,
npaBuiia OOIICHHSI C YUUTEISIMA U CBEPCTHUKAMHU, IPUHIIUITBI YYEeOHOM.



PE3YJIBTAThI OCBOEHUS KYPCA BHEYPOUYHOM JESITEJIBHOCTH
JJUMYHOCTHBIE PE3YJBbTATbBI

JIMYHOCTHBIE PE3VYJIBTATHI

B cghepe epasicoarnckoeo socnumanusi: TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTD B
WHTEpecaxX rpakIaHCKOro OOIIECTBA, Y4aCTBOBATh B CAMOYITPaBJICHUHU B 00pa30BaTeIbHON
OpTraHMU3aIH; YMEHUE B3aUMO/ICHCTBOBATh C COITUAIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIHMSIMU ¥ HA3HAYCHUEM.

B cghepe nampuomuuecxkoeo socnumanus: cOPMUPOBAHHOCTh POCCUMCKON TPaKIaHCKON
UJIEHTUYHOCTH, TATPUOTU3MA; IIEHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM,
JOCTHKEHUSAM POCCHICKMX YUEHBIX B 001aCTH (DU3HKHU M TEXHHUKH.

B cghepe oyxosro-upascmeennoco socnumanus: cOpMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, STUYECKOTO MOBEICHHUS; CIIOCOOHOCTh OIICHUBATH CUTYAIIUIO U IPUHUMATH
OCO3HAHHBIE PEIIECHUs, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM
YHCIIe B ICATEIHLHOCTH YUYEHOT0; OCO3HAHKE TUYHOTO BKJIA/a B MOCTPOCHHUE YCTOWIMBOTO
Oyy1iero.

B cghepe scmemuueckoeo socnumanus: 3CTETAYECKOE OTHOIICHUE K MUPY, BKITIOYas
ACTETHKY Hay4HOT'O TBOPYECTBA, MPUCYIIETO (PU3NUIECKON HayKe.

B cghepe mpyoosoeo socnumanus: AHTEpPEC K pa3IUIHBIM cepaM mpodhecCHOHATBLHOM
JESITEIbHOCTH, B TOM YHUCIIE CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh
OCO3HAHHEII BEIOOp OyayIIei mpodeccun U peaan30BhIBaTh COOCTBEHHBIC JKU3HCHHBIC TIIAHbL;
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00J1acTH (PU3UKH HA
IIPOTSKEHUM BCEH )KU3HU.

B cghepe sxonocuueckozo eocnumanus: cHOpMUPOBAHHOCTH IKOJIOTUYECKOU KYIBTYPHI,
OCO3HaHHUE TJI00aTBFHOr0 XapaKTepa KOJOTHISCKIX PO0JIeM; TUTAHUPOBAHKUE U OCYIIIECTBICHUE
JEICTBUI B OKpY’KalOIel cpejie Ha OCHOBE 3HAHUS 1eJIeld yCTONYMBOTO Pa3BUTHUS
YeJIOBEYECTBA; PACIIUPEHUE ONBITA ACSITEILHOCTH YKOJIOTHYSCKON HAPABICHHOCTH Ha OCHOBE
UMEIOIIHNXCS 3HAaHUH 110 (PU3MKe.

B cghepe yennocmu nayunozo noznanus: COPMUPOBAHHOCTh MUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUYECKON HAYKU; OCO3HAHUE
[IEHHOCTH HAYYHOU JeSATeILHOCTH, TOTOBHOCTD B TIPOIECCE U3YUCHUS (PU3UKH OCYIICCTBIISAT
MPOEKTHYIO ¥ UCCIIE0BATENbCKYIO IeATEeIHbHOCTh HHANBUIyabHO U B TPYIIIE.

METAIIPEIMETHBIE PE3VYJIbTATHI

Ilo3naBaTebHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiCTBUSA:

ba3oBble Joruyeckne 1eMCTBUSA:

CaMOCTOSTENIbHO (hOPMYJIMPOBATh U aKTyaIM3UPOBATh IPOOJIEMY, paccCMaTpUBaTh €€
BCECTOPOHHE; ONPENEIIATh UEIU AEATEIIbHOCTH, 3a1aBaTh IapaMeTPbl U KPUTEPUHU UX
JIOCTHKCHHUS; BBISIBIISATh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B paCCMATPUBAEMBIX (DU3NUECKUX
SBIICHUSX; pa3pabaThIBaTh MJIaH PELICHUS MPOOIEMBI C YIETOM aHAIN3a UMEIOIIUXCS
MaTEepHAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBI B AEATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LENSAM, OLICHUBATh PUCKU MOCIEACTBUHN AEATEIBHOCTH;
KOOPJIMHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBHSIX PEATBLHOTO, BUPTYAIBLHOTO U
KOMOMHHMPOBAHHOTO B3aMMO/ICHCTBHS; pa3BUBATh KPEATHBHOE MBIIICHUE TIPU PEILICHUN
KU3HCHHBIX TIPOOJIEM.

ba3oBble ucciaenoBarelbCcKue AelicTBHSA:

BIIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIFOUEBBIMU IMMOHATUSIMH M METOJIaMU (PU3UIECKOM
HAYKH; BIaJIETh HABBIKAMH Y4€OHO-HUCCIIeIOBATENIbCKON U MPOSKTHOU JeSITENFHOCTUA B 00JIaCTH
(bU3UKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY TTOMCKY METOJIOB PEIICHHUS 3a7a4
(GU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3TUIHBIX METO/I0B TTO3HAHHSI,

BJIAJIETh BUJAMH JICSITEIbHOCTH IO MTOJTYYEHHUIO HOBOTO 3HAHUS, €70 MHTEPIIPETALINH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX CUTYAIUSIX, B TOM YUCIE PU
CO3JIJaHUU yY9E€OHBIX MMPOEKTOB B 00J1aCTH (DHU3UKH,
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BBISIBJIAT IPUYUHHO-CJICICTBEHHBIE CBSA3U U aKTyaJIM3UPOBATh 3a]a4y, BbIABUTaTh
TUIIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHTHI AJIs JOKAa3aTeIbCTBA CBOMX YTBEPKACHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS; aHAIU3UPOBATh NOJIyYEHHBIE B XO/1€ PELICHUS
3a/1a4M pe3yJbTaThl, KPUTUUECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UMPOBATh U3MEHEHHE B
HOBBIX YCJIOBUSX; CTABUTh U (DOPMYIHPOBATH COOCTBEHHbIE 3a7a4l B 00pa30BaTeIbHOMN
NeSITeIbHOCTH, B TOM YHUCIIE TIPU U3YYCHUU (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT; YMETh MEPEHOCUTH
3HAHUS 10 (PU3UKE B MPAKTHUYECKYIO 001aCTh )KU3HEACATEIbHOCTH; YMETh HHTETPUPOBATh
3HAHUA U3 Pa3HbIX IPEIMETHBIX 00sacTei;

BbIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIIBHBIE ITOAXO0/IbI U PELICHNUS; CTaBUTh
po0JIeMBbl U 3a/1a4H, JOMYCKAIOILIUE allbTEPHATUBHBIE PEIICHUS.

Paborta ¢ unopmanmeii:

BJIQ/IETh HABbIKAMH MOJIy4YeHHUS HHPOpMAH PU3NUECKOTO COIEPKaHNs U3 UCTOYHUKOB
pa3HbIX TUIOB, CAMOCTOSITENIBHO OCYILECTBIISITH IOUCK, aHAJIN3, CUCTEMATU3ALINIO U
MHTEPIIPETALNIO UHPOPMALIMK PA3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIMN; UCTIONB30BaTh CPEICTBA MH(OOPMAITIOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOTUI B PEIIEHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 33/]a4 ¢ COONII0IEHUEM TPeOOBaHUM SPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH,
TUTHUEHBI, pecypcocOepexeH s, MPaBOBBIX M STUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHI (PU3NYECKOTO COAECP KaHUS B PA3IMYHBIX (hOpMaTax ¢ yueToM
Ha3zHaueHUs MHGOPMAIINH U IIETICBON ayJUTOPUH, BEIOWpAs ONTUMAIBHYIO (hopMy
MIPEICTABJICHUS U BU3YaIU3aLIUHU.

KoMMmyHukaTHBHBIEe yHHBepcaibHbIe yueOHbIe JeHCTBUSA:

OCYIIECTBIISATH OOIICHHE BO BHEYPOUHOI! IEATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIHM U CMATYATh KOH(DIMKTHL;
Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BBIOMpATh TEMAaTUKY U METO/IbI COBMECTHBIX ACHCTBUI C yUeTOM OOILIUX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4jeHa KOJUIEKTHBA;

IPUHUMATh L€ COBMECTHOM AEATEIBbHOCTH, OPTaHU30BbIBATh U KOOPINHUPOBATH
JIEUCTBUS MO €€ IOCTUKEHUIO: COCTABJIATH IUIAH ICVCTBUI, paCIPEIeNATh POJIU C yYETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThl;

OLICHMBATh Kau€CTBO CBOET0 BKJIaJa U Ka)KJOr0 y4aCTHUKA KOMaH/bl B OO pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MO3UIMN HOBU3HbI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH; OCYILECTBIIATh IO3UTUBHOE CTPATETNYECKOE MTOBEACHUE B
Pa3IUYHBIX CUTYALUSX, IPOSIBIISITH TBOPUECTBO U BOOOpa)keHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBepCaJbHbIC y4eOHbIC eHCTBHA:

Camoopranusauus:

CaMOCTOSITENIFHO OCYILECTBIIATH MO3HABATENBHYIO J€SITEIbHOCTD B 001aCTH (PU3MKH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4U; CAMOCTOSITEIILHO
COCTABIIATH IUIAH PELIEHUS PACYETHBIX U KAUYECTBEHHBIX 3a/1a4, I1JIaH BBITOJIHEHUS
MPAKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3ZMOKHOCTEHN U
IIPEIIIOYTEHUH; 1aBaTh OLICHKY HOBBIM CUTYAallHsIM;

pacupsTh paMKH y4eOHOTOo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; AeTaTh
OCO3HAHHBII BHIOOD, ApryMEHTUPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PELICHHE;
OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAULIUHN B 00JacTH (PU3UKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHBIN U KYJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOLHOHAJIbHBII HHTEICKT:



JlaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B IE€ATEIILHOCT, OLIEHUBAThH
COOTBETCTBHUE PE3YyJIbTATOB LIEJISIM; BJIA/IETh HABBIKAMH I103HABATEIBHON pedieKcuu Kak
OCO3HAHHA COBEPIIACMBIX JIECHCTBUI U MBICIUTEIbHBIX IPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHMI; UCIIOJIb30BaTh MPHEMbI pe(IICKCUH ISl OLICHKH CUTYAIlH, BEIOOpa BEPHOTO
pELICHHs; YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PEILIECHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI JAPYTUX IIPU aHAIU3€E PE3YJIbTATOB JEATEIBHOCTH;
IpUHUMATh ce0sl, TOHMMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAJIU3€ PE3yJIbTaTOB JACSATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OLIMOKH.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy 10 kiacca oOyyaromuiicss HAy9uTCs:

IIOHUMAaTh 3HaYEHUE OIUCATENbHOM, CUCTEMaTU3UPYIOILEH, 0OBACHUTENBHOMN 1
POTHOCTUYECKON QPyHKINH pr3nuecKor TeOpUn — MEXaHUKHU, MOJICKYJIIPHON (PU3UKH U
TEPMOJIMHAMUKH, POJIb (PU3UYECKON TeOpUH B (POPMUPOBAHUHM ITPEICTABICHUN O (PU3NIECKON
KapTHHE MHpPA; pa3Inyarh yCIOBUS MPUMEHIUMOCTH N3YYEHHBIX MOJIENIEeH (PU3NIECKUX TN U
MIPOIIECCOB (SIBJICHUA );

pa3nuyarth ycnoBus (TPaHULL, 00IACTH ) TPUMEHUMOCTH U3yUEHHBIX (PU3NIECKUX
3aKOHOB, IOHUMAaTh BCEOOIUI XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPaHUYEHHOCTh
UCTIOJIb30BAaHUS YACTHBIX 3aKOHOB; aHAJTM3UPOBATh U OOBSICHATH MEXaHHUECKHUE, TETIIOBBIE,
3JIEKTPUUECKHUE NTPOLECCHI U ABJIEHHUS, UCII0JIb3YS] OCHOBHBIE IIOJIOKEHUS U 3aKOHbI MEXaHUKU,
MOJIEKYJISIPHO-KHHETHYECKOM TEOPHH, MOJIEKYJISIPHOU (DU3UKU M TEPMOJINHAMHUKH,
3JIEKTPOJUHAMUKH;

AQHAJTM3UPOBATH U OOBSICHATH (PU3UUECKUE SIBICHUS, UCIIOIB3YsI OCHOBHBIC TIOJIOKEHUS U
(bu3nyeckre 3aKOHbI; ONMCHIBATh (PU3MYECKHE IIPOLIECCH] U SIBICHUS, UCIOJIb3YsI HEOOXO0AUMBIE
BEJIMYMHBI; O0BACHATH OCOOCHHOCTH MPOTEKAHUS H3y4aeMbIX (PU3NIECKUX SBICHHIA; TPOBOIUTH
UCCIIEIOBAaHME 3aBUCUMOCTH O/IHOM (hr3nyecKoil BETMUHUHBI OT APYTOil ¢ UCII0JIb30BaHUEM
NPSMBIX U3MEPEHHH, TIPYU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTATHI
HOJYYEHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMYUH B BUJE IPaUKOB C yU4ETOM aOCOTIOTHBIX
MOTPEIIHOCTEH N3MEPEHHH, AeTaTh BEIBOIBI IO PE3yJIbTaTaM MUCCIICTOBAHMS,

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIMYUH, IPH TOM BBIOMpATh
ONITUMAIILHBIA METOJI U3MEPEHUS, OIICHUBATh A0COTIOTHBIE U OTHOCUTEIIbHBIE TIOTPEITHOCTH
NPSMBIX ¥ KOCBEHHBIX U3MEPEHUI];

MIPOBOJIUTH OTIBITHI TI0 TIPOBEPKE MPEITIOKESHHOMN THITOTE3bI: TUIAHUPOBATH SKCIIEPUMEHT,
coOMpaTh SKCIIEPUMEHTATIBHYIO YCTAaHOBKY, AaHAIM3UPOBATh MOJTYUYEHHBIE PE3yJIbTaThl U JeNaTh
BBIBOJ] O CTaTyCe MPEITI0KESHHOMN THUITOTE3BI;

co0uro1aTh MpaBuiia 0€30MacHOro TPy/ia MpH MPOBEJCHUN UCCIEIOBaHUNA B paMKax
NpaKkTUKyMa U y4eOHO-HUCCIIEIOBATEIBCKON AEATEIIBHOCTH C HCIIOIB30BAHUEM H3MEPUTEIBHBIX
YCTPOHCTB U 1a00paToOpHOro 000pyIOBaHHUS;

pelaTh pacueTHbIE 33Ja4M C SIBHO 33JaHHON M HEIBHO 3aJJaHHON (PU3MUECKON MOJEIbIO:
Ha OCHOBaHUM aHAJIN32a yCIOBUs 0OOCHOBBIBATH BHIOOP (hPM3NYECKON MOJEIH, OTBEYarOIei
TpeOOBaHUAM 3a/1a4H, IPUMEHSTH (HOPMYJITBI, 3aKOHBI, 3AKOHOMEPHOCTH U TIOCTYJIAThI
(bu3nUecKruX TEOpHil MPH UCTIOIb30BAHUU MaTEMAaTHYECKUX METOJIOB peIlIeHHs 3a/1aY,
MIPOBOJIUTH PacyeThl HA OCHOBAHWW MMEIOIIUXCS TaHHBIX, aHATU3UPOBATh PE3yIbTATHl U
KOPPEKTHPOBATH METO/IbI PEILICHHSI C YYETOM IOJIyUYeHHBIX PE3YIbTaTOB;

pemarh KauecTBeHHBIE 3a7auH, TPeOYIOIie MPUMEHEHHSI 3HAHUH U3 pa3HBIX Pa3/ieioB
Kypca (QU3UKH, a TaK)Ke MHTETPAIlM 3HAHUH U3 JPYTUX MPEIMETOB €CTECTBEHHO-HAyYHOTO
IIUKJIa: BEICTPAMBATH JIOTHYECKYIO IIETIOYKY PACCYKIESHHH ¢ OMOpOil Ha M3y4YeHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U (PM3UUECKHUE SIBJICHUS; UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS JUIS
00BSICHEHUS! OCHOBHBIX MPUHIIUIIOB paOOThI H3MEPUTENIbHBIX TPHUOOPOB;



aQHAIM3UPOBATh U OLEHUBATh MOCJIEICTBUS OBITOBON U MPOU3BOACTBEHHOM 1€ATEIHHOCTH
YeNI0BEeKa, CBA3aHHOM ¢ (PU3MYECKUMH MTPOLIECCaMU, C TTO3UIUI IKOJIOTHIECKON Oe30IMacHOCTH,
MIPEACTABICHUI O PallMOHAIIBHOM MIPUPOIONOJIb30BAHUH, a TAKKE Pa3yMHOM HCIIOIb30BAHUU
JTOCTHIKEHUH HAyKU U TEXHOJIOTHH /ISl TalTbHEHIIIET0 Pa3BUTHS YEIIOBEUECKOTro 00IIeCTBa;

MPUMEHSTH pa3INyuHbIe CIIOCOOBI paboThI ¢ MHPOpMaIHel (PU3nIecKoro coep:kanus ¢
UCIIOJIb30BAaHNEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHA, TPU ITOM UCTIOIb30BaTh
COBpeMeHHbIE HH(OPMALIMOHHBIE TEXHOJIIOTUHU IS [TOUCKA, IEPepabOTKH U MPEIbIBICHUS
y4eOHOM U HAYYHO-TIOMYJISIPHON HHPOPMAIUH, CTPYKTYPUPOBAHMS U HHTEPIIPETAIIHH
uH(pOpMalKH, MOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATD
MOJTy4aeMyr0 HH(POPMAITUIO U OLIEHUBATH €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH,
TaK U Ha OCHOBE aHaJM3a UCTOYHHKA HH(POPMAIIH; POSIBIISITh OPraHU3aUOHHbIE U
MO3HABATEIIBHBIC YMEHUS CAMOCTOSTEILHOTO MPUOOPETEHUSI HOBBIX 3HAHUH B IpoIIecce
BBITNIOJTHEHUSI IPOEKTHBIX U y4eOHO-UCCIIEI0BATENbCKUX PadoT;

paboTath B rpyIINe ¢ UCIIOTHEHUEM PA3TUYHBIX COLUATBHBIX POJICH; MPOSBISAThH
MOTHBALMIO K OyAy1iei npodeccruoHalbHOM NeATeNbHOCTH MO CHEHATbHOCTAM (HU3UKO-
TEXHUYECKOTO TPOUIISL.

K xoniy 11 kaacca 00yyaromuiicss HAyYUTCS:

HOHUMATh POJIb (PU3UKHU B FKOHOMHUYECKON, TEXHOIOIMYECKON, COLIMATIbHON U THYECKON
cdepax AesTeTbHOCTH YEJI0BEKa, POJIb U MECTO (DM3UKH B COBPEMEHHOW HAYYHOH KapTHHE MUDA,
3HA4YEeHUE ONUCATENNbHOM, CHCTeMaTU3UPYIOIei, 00BICHUTENBHON U IPOTHOCTUYECKO
GyHKIMH PU3NIECKON TEOPHH, POJIb GPU3NIECKOH TeoprH B (HOPMUPOBAHUU NIPEACTABICHUN O
¢bu3nueckoil kapTHHE MUpa, MECTO (PU3NYECKOI KapTHUHBI MUpa B OOIIEM Psly COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX IPEACTABICHUI O IPUPOAE; PA3INYaTh YCIOBUS IPUMEHUMOCTH
U3yUYEHHBIX MoJienel (PU3NUECKUX TeJl U MPOLECCOB (SIBJIEHUIN);

pa3nuyarth ycnoBus (TPaHULL, 00IACTH ) TPUMEHUMOCTH U3yUEHHBIX (PU3NIECKUX
3aKOHOB, IOHUMAaTh BCEOOIUI XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPaHUYEHHOCTh
UCTIOJIb30BAaHUS YACTHBIX 3aKOHOB; aHATU3UPOBATH U OOBSICHATH DJICKTPOMArHUTHEIE, KBAHTOBBIE
IPOLIECCHl U SIBJICHUS, UCIIOJIb3Ysl OCHOBHBIE ITOJIOKEHUS U 3aKOHBI JIEKTPOJANHAMUKI U
KBAaHTOBOH (PH3UKH;

OTKCBIBATh U3yUYEHHbIE (DU3MUYECKHE MTPOLIECCHI U SBJIEHUS; O0BICHATH OCOOEHHOCTH
POTEKAHUS U3yUYEHHBIX (PU3NIECKUX SIBIICHUIA;

IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYHMH C UCIIOJIb30BaHHEM
NPSIMBIX U3MEPEHHH, TIPYU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTATHI
MOJyYEHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMYUH B BUJE IPaUKOB C yU4EeTOM aOCOTIOTHBIX
MOTPEIIHOCTEN M3MEPEHH, AeTIaTh BEIBOBI 10 PE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEITMUUH, IPU TOM BBIOMpATh
ONITUMAIILHBIA METOJI U3MEPEHUS, OIICHUBATh A0COTIOTHBIE U OTHOCUTENIbHBIE TIOTPEITHOCTH
NPSMBIX 1 KOCBEHHBIX U3MEPEHUI];

TIPOBOJIUTH OTIBITHI TI0 TIPOBEPKE MPEATI0KESHHON THITOTE3bI: TUIAHMPOBATH SKCIIEPUMEHT,
coOMpaTh SKCIIEPUMEHTATIBbHYIO YCTAaHOBKY, AaHAIM3UPOBATh MOTY4YEHHBIE Pe3yJIbTaThl U JeNaTh
BBIBOJ] O CTaTyCe MPEII0KEHHOHN THUITOTE3BI;

co0uro1aTh MpaBuiia 0€30MacHOro TPy/ia MPH MPOBEJCHUN UCCIEIOBaHUN B paMKax
NpaKkTUKyMa U y4eOHO-HUCCIIeI0OBATEILCKON ACITEIPHOCTH C UCTIOJIh30BAHUEM H3MEPHUTEIHHBIX
YCTPOUCTB U J1a00paTopHOro 000pyIOBaHHUS;

pemaTh pacyeTHbIE 33]]a9H C SIBHO 3a/IaHHOW M HESIBHO 33JJaHHOM (PH3MUECKON MOJIEITBIO;

pelaTh KauecTBEHHbIE 3aa4ul, TpeOyYIOIe MPUMEHEHHs 3HaHUH U3 pa3HbIX pa3/ieioB
Kypca (HU3UKH, a TAKKe UHTETPAIlH 3HAHUH U3 JPYTUX MPEIMETOB €CTECTBEHHO-HAyIHOTO
IIUKJIA: BBICTPAUBATh JIOTHUYECKYIO IIETIOYKY PACCYKJICHUIH C OMOPOi Ha U3yYSHHbIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PH3MUECKUE SIBICHHS;, NCIIOIB30BATh TEOPETUICCKIE 3HAHUS JUISI
00BSICHEHUS! OCHOBHBIX MPUHIIUIIOB pabOThl U3MEPUTENbHBIX TPUOOPOB; aHATU3UPOBATH U
OILICHUBATh MOCIIEICTBUS OBITOBOW M MPOU3BOACTBEHHOH JIEATEIIFHOCTH YEIIOBEKA, CBSI3aHHOM C
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(U3UYECKUMU TTPOIIECCAMH, C TTO3HITNI KOJIOTHYECKOM 0€30MMacHOCTH, TTPEICTABICHUN O
parroHaIbHOM MPHUPOIOTIOIB30BaHUH, & TAKXKE PAa3yMHOM HCIIOJIE30BAHUH JOCTHKEHUH HAyKU
Y TEXHOJIOTUH I JaJIbHEHIIIET0 pa3BUTHS YEJIOBEYECKOrO OOIIECTBA;

MPUMEHSTH Pa3IMYHbIC CITIOCOOBI PabOTHI ¢ HHPOpMaIHeH (PU3NIECKOTO COepIKaHus C
MCIIOJIb30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUM, MPU ITOM HCHOIb30BaTh
COBpEeMEHHBIC HH()OPMAIIMOHHBIC TEXHOJIOTHH IS TOMCKA, TEPEPa0OTKH U MPEIbBICHUS
y4eOHOM U HAYYHO-TIOMYJISIPHON HHPOPMAINH, CTPYKTYPUPOBAHUS U HHTEPIIPETALIUU
uH(pOpMAIINH, TIOTYYSHHON U3 PA3IMYHBIX HCTOYHUKOB, KPUTHYECCKH aHATH3UPOBAThH
MoJTy4aeMyro HH(GOPMAIUIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS
3HAHMIA, TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHHKA HH(DOpMAIIHH;

MPOSBIISATH OPraHU3AMOHHBIC U TIO3HABATEIbHBIE YMEHHS CAMOCTOSATEIHHOTO
MPUOOPETEHNUST HOBBIX 3HAHUI B MPOIIECCE BBHIMTOJHEHUS IPOSKTHHIX U Y4eOHO-
HCCJIEIOBATEILCKUX paboT; paboTaTh B rPyIIE C UCIOJIHEHUEM PA3INYHBIX COLIMAIBHBIX POJICH;

IPOSIBJIATH MOTUBAIIMIO K Oyaymiei mpodecCuOHaIbHON IeATEIbHOCTH 110
CHEIHAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJBHOCTH
10 KJIACC (34 4, 1 4 B Hefe110)

10 KJIACC

3ansrtue 1. [lorpemHocT B 3KCIIEpUMEHTE

Jlexyua «llorpemnoctu npsAmMsIx u3MepeHuit». O0cykaaercs Npupoia BOSHUKHOBEHUS
HOTPEIIHOCTEN, METO/Ibl X MUHUMHU3ALUU U OLIEHKH.

Jlexyua «llorpemHocTu KOCBEHHBIX U3MepeHUi». OOCyKIar0Tcsd METOABl U IPUEMBI
OIICHKHU IMOTPELIHOCTEN KOCBEHHBIX U3MEpeHUH. Mcnonv3yembie mamepuanvl: [4], yactp 1.

3ansarue 2. OneHka NOrpeuHOCTeN MPSIMbIX U KOCBEHHBIX U3MEPEHUIM

Camocmoamenvnan paboma «OueHKa NOTPeIHOCTEN KOCBEHHBIX U3MEPEHUH 110
pe3yJbTaTaM MpsIMbIX U3MEPEHUI.

3ansrtue 3. Ycepennenue usmepenuid. .Cinyvaiinas norpemsocTs. Kunemarnueckue
U3MEpEeHus

Jekyua «CinydaiiHble IOIPEIIHOCTH». B cOOTBETCTBUNU C YPOBHEM ITOATOTOBKU
00yyaroIuxcs U JOCTYIHBIM 000py10BaHHEM MOXKET ObITh IPOBEJIEHA OJIHA U3 BYX paboT
IPAKTUKyMa.

IIpakTukym Ne 1

3aoanue. Onpenenante ¢ MAaKCUMaJIbHON TOYHOCTBIO CPEJIHIOK CKOPOCTD JIBUKEHUS
3€pHBIILKA MIIIeHa B OyTHUIKE C BOAOM.

Obopyodosanue. [11eHo, HaNOJHEHHAs! BOJOU MJIaCTUKOBAst OyThUIKA C OTPE3aHHBIM
TOPJIBILIKOM, CEKYHJIOMED, JINHEHKa.

Kpamxkoe onucanue pewenus. IIpoBoautcs cepusi 3KCIEPUMEHTOB 10 U3MEPEHUIO C
MOMOIIBIO CEKYHJIOMEPa BPEMEHH MPOXO0XKIEHHUS 3€pHBILIKOM IIII€Ha B TOJIIIE BOJIbI HEKOTOPOTO
(UKCHPOBAHHOI'O PACCTOSIHUS B/I0JIb BEpPTUKAIU. Boluncisercs cpeHee BpeMs ABHKEHUS
3epeH. PaccunTbiBaeTcst CpeiHssl yCTaHOBUBILASICS CKOPOCTh 3TOr0 ABMKeHUS. OlieHuBaeTcs
HOTPEIIHOCTb.

Onucanue cxodrceli pabomvl NPAKMUKYMAa: BCEPOCCUNCKAs OJIMMITUA/IA IKOJIHLHUKOB 110
¢u3zuke, peruoHanbHbli 3Tan 2023 r., 3agaya «[lmeno u Baskoctsy» [9, 10].

IIpakTukym Ne 2

3aoanue. Cobepute yCTaHOBKY ISl 3aITyCKa IIAPUKA B MOJIET C HEKOTOPOU BBICOTHI C
(UKCUPOBaHHOM rOPU30HTAILHON HavanbHOM ckopocThio. Mccnenyiite 3aBUCUMOCTD
BEPTUKAIBHON ¥ TOPU30HTAILHON KOOPAMHAT IIapHuKa pu nosete. OnpeaeanTe CKopocTh
HIapHKa B Hayaje MoJeTa.

Obopyoosanue. CTaabHOM IAPUK, TYCKOBOE YCTPONCTBO (OTPE30K aTFOMHUHHEBOTO
npoduis, MarHUT HEOJUMOBBIH, /1Ba CTAJbHBIX IIAPHKA), INTATUB C JIAMKOH U My(}TOi,
MAaJISIpHBIM CKOTY, PYJIETKa, KOMMpOBaJIbHas OyMara.

Kpamxoe onucanue pewenus. OcymectBisercs: cOOpKa IMyCKOBOH YCTaHOBKH.
[TpoBoauTCS cepHst SKCIIEPUMEHTOB 10 3aIyCKY IIapUKa B MOJIET U U3MEPEHUIO0 KOOPIUHAT
najIeHus MapuKa OTHOCUTENIbHO TOUKHU cOpoca. I1o mosyyeHHbIM JaHHBIM PacCUUTHIBAETCS
HayvajJbHasi CKOPOCTH I0JIETA IIapUKa.

Onucanue cxodcetl pabomvl NpaKmMuKyma: MeXAyHapOIHas OJIMMITNA/A 1O
sKcniepuMeHTanabHol ¢usuke 2021 r., 3agaya «Ilymka» [11].

3ansrtue 4. [Ipocreiinye reoMeTpu4ecKUe N3MEPEHUS

IIpakTUKymM

3aoanue. Onpenenute ¢ MAKCUMaIbHON TOUHOCTBIO TOJNIIUHY MPOBOJIOKKA W BHEIIHUH
JUaMEeTp UTJIbL, TUIOIIAlb HApUCOBAHHOM Ha jucte Oymaru ¢urypsl, o0bem Opycka. OueHnure
MOTPEIIHOCTH.

Obopyoosanue. IIpoBonoka, Uria OT MIPHUILA (CO CTOYSHHBIM OCTPUEM ), U300paKEHHE
(burypsl cinoxHoi GpopMbl Ha pa3IMHOBAHHOM KBajpaTaMu Oymare, AepeBsHHBIN OpyCOK,
JUHEeMKa, INTaHTeHIUPKYJIb.

Kpamxkoe onucanue pewerus. I1poBoasTCs U3MEPEHNS TOJILIMHBI IPOBOJIOKH METOJOM
psaoB. [IpoBoauTces n3mMepeHue nuameTpa Uribl METo10M npokaTeiBanus. [IpoBoguTcs

HU3MCPCHUC TIJIOIAa AN (I)I/Il"ypbl METOAOM ITOACYECTA IJIomaau 110 KJICTKaM CCTKH U3BECTHOI'O
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mara. [IpoBonutcs u3mepeHue rabapuToB Opycka U BRIYUCICHHE ero o0bema. O1ieHuBaeTcs
MOTPEIIHOCTh U3MEPEHHBIX BeW4YUH. [IpoBOIUTCS MpoBepKa MPaBUIHBHOCTH H3MEPECHUS
JUaMeTpa UTJIbl C TOMOIIBIO IITAHT€HLIUPKYJIS.

3anstue 5. ['paduku s3xcriepuMeHTaTbHBIX 3aBUcuMocTeil. ['paduueckas oopaboTka
JTAHHBIX

Jexyua «OpopmieHne rpaduKoB SKCIIEPUMEHTATBHBIX 3aBHCUMOCTEI

I'padpuaeckas 0OpaboOTKa TaHHBIXY.

OO6cyxaar0Tcs OCHOBHBIE TTpaBmiia 0hOpMIICHHUS TPAPHUKOB 3aBUCUMOCTEH (Pr3HIecKux
BEJIMYUH APYT OT JIpyra.

Camocmosmenvnan pavoma «IlocrpoeHue rpadvkoB B COOTBETCTBUU C U3YYCHHBIMU
MpaBUJIaMU C MCTIOJIb30BAHUEM FOTOBBIX TaOJIHI] C JAHHBIMUY).

Hcnonvzyemvie mamepuansl: MeTon4deckue pekomenaauuu LlenTpanpHoii mpeiMeTHo-
METOIMYECKOM KOMUCCHUU MO OLICHUBAHUIO 0(OpMIICHHS TPaQUKOB HA MPAKTHUYECKHUX Typax
BCEPOCCUNCKOM OJIMMIIMA/IBI IIKOJIBHUKOB 10 pu3uke [12].

3anstue 6. O6paboTKa HETMHEWHBIX 3aBUCUMOCTEH: JIMHEAPU3aIINs, ITOCYET IIJIOIIA N
noJ rpauKoM, MOCTPOEHUE KacaTeNbHBIX K rpaduky

Jekyusa «JIuneapusaiys SKCIepuMEHTAIBHBIX 3aBUCUMOCTEN U Jpyrue rpaduyeckue
C1I0CcOOBI 00PaOOTKYU TAHHBIX).

OO6cyxmaercss METOJI 3aMEHBI IEPEMEHHBIX MIPH JINHEAPU3AIU

AKCIIEPUMEHTAIbHBIX 3aBUcUMocTel. OOcyk1aeTcss PU3NYECKUN CMBICI IUIOIAAN 10/
rpadukoM U yrioBoro ko3 puimeHTa kacareabHo! K rpaduky.

3anstue 7. U3MepeHue 3aBUCUMOCTH KOOPAMHATHI TPaHUIIbl 001aCTH HAMOKaHUSI OT
BpeMeHH. JInHeapu3alus 3aBUCUMOCTH

IIpakTuKkym

3aoanue. Boipexxpre n3 OymakHoi canderku neHTy AuHoi 30 cM u mupuHoi 2—3 cMm.
Onycture KoHel OyMa)KHOM JIEHTHI B BOAY M BKJIIOUMUTE ceKyHaAoMep. M3yunTe 3aBUCUMOCTh
KOOPJMHATHI TPaHUIIBl 001aCTH, IPONUTABIIEHCS BOJOH, OT BPEMEHHU.

Onpenenure xapakTep 3TOi 3aBUCUMOCTH.

Obopyoosanue. Cexynnomep, Oymaxkuble canderku, pyjeTka, yamka [lerpu.

Kpamxkoe onucanue pewienus. CTaBUTCS ONBIT M0 U3YUYEHUIO JIBUKEHUS TPAHULIbI
HaMOKaHUs OymMakHoU canderku. Micronp3yeTcs 3aMeHa epeMeHHbBIX [Tl THHeapu3aliu
3aBUCHUMOCTH U IOCTPOECHUS IMHEHHOTO rpadrka, KOTOPBIM BIOCIEICTBUHU MO3BOJISIET CYUTh O
KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxoorceti pabomul npakmukyma: [5], 3amaga Ne 32 «Hamokanue TkaHm».

3anstue 8. 3yueHue ynpyroro rucrepesuca

IIpakTUKymM

3adanue. 3akpenure ¢ MOMOIIBIO 3aKUMa JTHHEHWKY Ha ctoie. [IpoaeHbTe TyKKy 3aKuMa B
KOJIbII0 OAHKOBCKOM PE3MHKHU. 3alleNIUTe KPIOYKOM JUHAMOMETpPa KOJIbIO pe3uHKU. 3mepbTe
3aBUCHUMOCTb JUTUHBI PE3UHKU OT PACTATUBAIOIIEH CUIIBI TIPH Harpy3ke (PacTsHyKEeHUH) U
pasrpyske. [IpoBeaute nzmepenus ¢ marom B 0,5 H, npu kaxioM u3MepeHun JAeIanTe 3a1epKKy
B 30 c. [TocTpoiite rpaduk n3MepeHHON 3aBUCUMOCTH, ONUIIUTE €€ Xapakrep. Caenaiite
MIPEANOIOKEHHS O TPUYMHAX HAaOII0JaeMOi 3aBUCUMOCTU. PaccunTaiite, B Kakux mpejenax
JSKUAT KOAPPUITUEHT )KECTKOCTH PE3NHOBOTO KOJbI[a. VCronb3ys MoydeHHbIe JaHHbIE,
paccuuTaiiTe, KaKkyro 3HEpTHUIO MOTJIOTHUIIA Pe3UHKA 3a BpeMs TPOBEECHUS U3MEPEHUIA.

Obopyoosanue. JIuneiika, 3aKxuM, TMHAMOMETp ¢ IipezesoM usMepenuit 5 H, pesunosoe
KOJIBITO (pe3uHKa JJ11 0aHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewterus. BBITIOIHSAETCS ONBIT 110 U3YYEHUIO 3aBUCUMOCTH CHJIBI
YOPYTOCTH PE3MHOBOTO KOJIbIA OT €r0 JJIUHBI IPU MOCTETIEHHOM YBEJTUYEHUN U NPU
MOCTETIEHHOM YMEHBIIICHUU pacTAruBaroiieil cuiisl. HabmomaeTcs siBieHne ynpyroro
rucrepesuca. J[Be mosrydeHHble SKCIIEPUMEHTANIbHBIE 3aBUCUMOCTH HAHOCATCS Ha OJUH rpaduK.
[TpoBoaKTCS aHATHM3 TIOTYYEHHBIX PE3YIBTATOB.
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3ansarue 9. HaxoxaeHue Macchl JIMHEHKHU U IIITPUIA C TOMOIIBI0 YPaBHOBEIIMBAHUS
pblyara
IIpakTukym
3adanue. Onpenenure ¢ MAaKCUMaJIbHOM TOYHOCTBIO MacCy LINPULIA U MacCy JIMHEUKH.
Obopyoosanue. npun; oobemom 20 M1, IMHEHWKA, CTaKaH ¢ BOJIOM.

Kpamxkoe onucanue pewenus. K KoHIly JIMHENHKH, KOTOpasi UCIIOJNb3YETCS B KaUECTBE
pblyara, noJBennBaetcs mnpuil. Mzmepsercs: 3aBUCUMOCTb KOOPIUHATHI TOYKU OTIOPbI
YPaBHOBELICHHOTO pblyara OT oobemMa Bojbl B mmpuiie. [1o momyueHHbIM TaHHBIM
OTIpeeIIAI0TCA Macca IIMPHIa U Macca JTMHEHKH.

Onucanue cxodicetl pabomel NpaKmMuKyma: peruoHaIbHbIN 3Tan onuMnuansl uMm. Jlx. K.
Makcgemna o ¢usuke, 2014 r., 8 kiacc, 3agavya «HemecTpyKTHBHBIN aHATHM3Y.

3anstue 10. M3mepenne kodppureHTa SJHEPreTHIecKux MoTeph MPU OTCKOKE MIAPUKa OT
MOBEPXHOCTHU

IIpakTukym

3adanue. IlpoBenute vccae0BaHNE 3aBUCUMOCTH BBICOTHI OTCKOKA IIapuKa MoCie
coyAapeHusi ¢ IOBEPXHOCTBIO CTOJA OT BBICOTHI cOpoca. IIpoBeauTe onbIT A1 ABYX TUIIOB
nrapukoB. Onpenennure XxapakTep 3aBUCUMOCTH.

Obopyoosanue. 11lapuk 111 HACTOJBHOTO TEHHUCA, PE3UHOBBIN LIAPUK IIOIPBITYHY,
pYJIETKa, MaJISIPHBINA CKOTY.

Kpamxkoe onucanue pewienus. IIpoBoaUTCS ONBIT IO U3MEPEHHUIO BBICOTHI OTCKOKA IIapHKa
MOCIIE COYIapEHHSI C MOBEPXHOCTHIO TOPU3OHTAIIBHOTO CTOJIA B 3aBUCUMOCTH OT BBICOTHI
copoca. 3mepenus npoBoaATcs Ui ABYX THUIOB IApUKOB. i1 pe3MHOBOIO IIapuKa
3aBHCUMOCTb SIBJISIETCS MIPSIMOM MPOMOPLHUOHAIBHOCTBIO, JIJIS MIAPHKA OT HACTOJIBHOTO TEHHHCA
3aBUCHUMOCTD HE SIBJISIETCS TAKOBOM.

OO6cyx1at0TCsl BO3MOXHBIE TPUUUHBI ITOJIYYEHHBIX PE3YJIbTAaTOB.

3anstue 11. Onpenenenue TEI0EMKOCTH TBEPAOTO Tena [Ipakmuxym
3adanue. Onpenennte ¢ MAKCUMAIBHON TOYHOCTBIO TEIUIOEMKOCTh IPY3HKa.

Obopyoosanue. I'py3uk maccoii 50 T, crakan oobemom 0,2 11 ¢ BOIOH KOMHATHON
TEeMIEPaTypbl, EMKOCTh C TOpsYeii BOJIOM, 1Ba TepMOMETpa, candeTKu, HOJHOC, HUTh.

Kpamxkoe onucanue pewienus. IIpoBOoAUTCS ONBIT IO U3MEPEHUIO TEINIOEMKOCTH IPy3HKa
METOJIOM NIEPEHOCA ETO U3 XOJIOAHON BOABI B ropA4uy0. OLIEHNBAETCS U3MEHEHUE TEMIIEPATyPhl
XOJIOJTHOM BOJIBI 32 CUET MOJIyYEHHS KOJIMUYECTBA TEIUIOTHI OT TOPSIYEro Irpy3uKa.

3ansarue 12. 3Mepenne Temneparypbl pyK 3KCIEPUMEHTATOpa U JaBJICHHs, KOTOPOE
MOTYT CO3JaTh €T0 JIETKHE

IIpakTukym

3aoanue. 1) Onpenennte BHyTpeHHee ceueHue Tpyoku. [logcoeaunure K mmpuiyy
00bemMoM 20 M1 TpyOKYy C MOMEILIEHHOH B Hee Karuieil BoAbl. 3aKMUTE LINPHIL] B JIQJOHIX U
HarpeBaiTe ero TakuM 00pa3oM B TeueHue 5 MUHYT. M3MephTe nepeMenienne Karim 1mo Tpyoke.
Hcnonb3ys noigy4yeHHbIe JaHHbIE, OLEHUTE TEMIIEPATypy PyK IKCIEpUMEHTATOpa. 2)
Jloxxaurech, Korna MInpul] CHOBa IpUMET KOMHATHYIO TeMIeparypy. Baysas Bo3ayx B
CBOOOIHBIN KOHEL TpyOKH, U3MephTe MepeMeIieHUe Kallju P MaKCUMaJIbHOM JaBJI€HUH
BO3/yXa, CO3/JaBa€MOM Ha KOoHIe TpyOku. Vcnonb3ys nosydeHHble JaHHbIE, OLIEHUTE JIaBJICHHE,
KOTOpPO€ MOTYT CO3J1aTh JIETKUE YKCIIEPUMEHTATOpA.

Obopyoosanue. npur; oobemom 20 M1, TpyOKa oT UHPY3UOHHOU CHCTEMBI, BOJIA,
JIMHEWKA, CEKyHIOMED.

Kpamxoe onucanue pewenus. 1) K mmpuiry oobemom 20 M1 TOACOESTUHIETCS TPyOKa C
MIOMEILEHHON B Hee Karuied Boapl. [lInpuil HarpeBaeTcs pykaMu, U3MepsieTcs epeMeEILEHUE
Karuii 1o Tpyoke. Ha ocHOBe JaHHBIX 0 ceueHUH TpyOKH U 00beMe BO3/IyXa B ILIPHIIE
paccuMThIBaeTCs TEMIIEpaTypa pykK sKkcrepuMeHTaropa. 2) Mcnonb3ys Ty ke yCTaHOBKY,
HKCIIEPUMEHTATOp CO3/AAET AaBJIEHUE BHYTPU CBOOOIHOrO KOHIA TpyOKku. Karuist Bosl
nepemenaercs mo Tpyoke. Ha ocHoBe 1aHHBIX O €€ CMELIeHUH OLIEHUBAETCs JIaBJIeHHUE, KOTOPOe
MOTYT CO3JaTh JIETKUE SKCIIEpUMEHTATOpA.
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Onucanue cxooiceti pabomul npakmukyma: 1) 3aKTI0OYATETBHBIA 3TaIll BCEPOCCUNUCKON
OJIMMIHAAbI IIKOIBHUKOB, 2023 1., 10 knacc, 3agaua «Haceimennsiii napy, myHkt Ne 1 [13, 14].

3anstue 13. D dexTuBHBIN K03(DHUIHEHT )KECTKOCTH cucTeMbl. OnpeneneHne MOy

FOnra npoBosioku ¢ nomotsto peiyara. Onpezenenue npeaena ynpyroi nehopmanuu
IIpakTukym
3aoanue. Onipeaenure ¢ MAKCUMAJIBHOW TOYHOCTBIO MOJTyJ1b FOHTa IIPOBOJIOKH.

Obopyoosanue. I1ITaTuB ¢ IByMs JalikaMu, IPOBOJIOKA, TMHENKA IepeBsHHAS IITUHON 50
cM, Ipy3bl Maccol 1o 50 r, JBa KaHUEIAPCKUX 3KUMa.

Kpamroe onucanue pewenus. JIuneiika noABeNIMBaETCS HA TPOBOJIOKE TaK, YTOObI
MOJTyYHJICS] CUJIHO HEPaBHOILICUUH phlyar. bImkHUN K TOUKE Mo/iBeca KOHEI TOPU30HTaIbHON
JTUHEHKYU ONUpaeTcs CHU3Y Ha JanKy mraTuBa. K IpyroMy KOHITY THHEWKH ITOABEIINBAIOTCS
rpy3bl. 3mepsercs 3aBUCUMOCTb CMELIECHHS KOHIIA TMHEHKHU, K KOTOPOMY MOABEIINBAIOTCS
TPy3bl, OT KX CYMMapHOW Macchl. Ha OCHOBE MOTYYCHHBIX JAHHBIX M T€OMETPHUYCCKHIX
MapaMeTpoOB YCTAHOBKH PAaCCUUTHIBACTCS MOAY/Ib KOHTa MPOBOJIOKH.

Onucanue cxooriceti pabomwl npakmuxyma: [6], 3amaga Ne 9.30.
3anstue 14. M3amepenne kor¢duiinenTa moBepXHOCTHOTO HATSHKEHUS METOJIOM OTpPhIBA
IIpakTuKkyM

3aoanue. llpunymaiite crocod u3MEpeHUs CUIIbl, KOTOPYIO TpeOyeTcs MPUIIOKHUTh K
IIPOBOJIOYHOM paMKe JIJIsl TOTO, YTOOBI OTOPBATH €€ OT MOBEPXHOCTH BOABI. [IpoBennTe
9KCIIEPUMEHT U OLIEHUTE KOA(PPUIIUEHT MOBEPXHOCTHOTO HATSKEHUS BOBI.

Obopyoosanue. KroBeTa mupoKas ¢ BOJI0#, MPOBOJIOKA, BEChI, HUTb.

Kpamxkoe onucanue pewenus. [IpoBOJUTCS ONBIT IO U3MEPEHUIO CUIIBI OTPHIBA

MIPOBOJIOYHON PAMKH OT TIOBEPXHOCTH BOJIBI P PA3ITUIHBIX IEPUMETPAX PAMKH.
[TpoBoauTcs orieHKa KO3 PUIIMEHTA TOBEPXHOCTHOTO HATSXKEHUS BOJIBI.
Onucanue cxoorceti pabomul npakmuxyma: [7], 3amaga Ne 331.
3ansrtue 15. Onpenenenre TOYKUA POChl. 3HAKOMCTBO C 3JIEKTPUUECKUM KOHAEHCATOPOM
IIpakTukym Ne 1
3adanue. OueHuTe BIAXXHOCTh BO3lyXa B KOMHATE.

Obopyoosanue. IIpoOupka CTCKIISIHHAS, MAJICHBKUE KYCOYKH JIbJIa, TEPMOMETP, TA0JINIIA
3aBUCHUMOCTH JIaBIIEHUS HACHIIIIEHHOTO TIapa BOJBI OT TEMIIepaTyphl.

Kpamykoe onucanue pewienus. B mpoOHpKy ¢ BOJOH MOCTENEHHO TOOABISIOT KYCOYKH JIb/a
U I0)KUIal0TCS MOMEHTA BBICTYIIJICHHSI Kalellb POChl Ha TOBEpXHOCTH Mpodupku. 1o
MIOJTYYSHHBIM JJAHHBIM O TEMIIEpaType TOYKE POCHI C TOMOIIBIO TaOIHIIBI 3aBUCUMOCTH JIABJICHUS
HACBIIIEHHOTO Tlapa BOABI OT TEMIEPATYPhI OMpeesieTcss OTHOCUTENbHAS BIAYKHOCTh BO3AyXa B
KOMHATe.

Onucanue cxodceti pabomel npaxmuxyma: [8], rmasa Ne 3, mabopatopHast padota Ne 9.

IIpakTuxkym Ne 2

3adanue. Onpenennte ¢ MAaKCUMAIbHONH TOYHOCTHIO OTHOIIIEHHUE IEKTPUUECKUX eMKOCTEH
JIBYX KOHJICHCATOPOB.

Obopyodosanue. TBa YNEKTPOIUTUIECKIX KOHIEHCATOpa, BOILTMETp, OaTapeiika,
COCMHUTENbHBIE TIPOBO/IA.

Kpamxkoe onucanue pewenus. [IpoBOIUTCS OMBIT O 3apsIKe KOHACHCATOPa OT APYTrOro
3apaHee 3apsHKEHHOTO KOHZeHcaTopa. M3MepstoTest HanpspkeHUsT Ha KOHJIGHCATOpax JI0 M Mocye
noJkIroueHui. OIeHUBaeTCsl OTHOIIEHUE eMKOCTEeH KOHIEHCATOPOB.

Onucanue cxooiceti pabomwl npakmuxyma: [6], 3amaga Ne 10.22.
3anstue 16. M3yueHue npoiiecca pa3psiku KOHIeHCaTopa
IIpakTUKyM

3aoanue. 3yunTe 3aBUCUMOCTb HANpPSKEHUS Ha KOHJIEHCATOPE OT BPEMEHH IIPH €ro
paspsake. Onpenennute eMKOCTh KOHACHCATOPA.

Obopyoosanue. INSKTPOTUTHUECKUI KOHAEHCATOP, BOIBTMETP, OaTapelika, CeKyHaoMep,
COCIMHUTENBHBIC TIPOBO/IA.
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Kpamxkoe onucanue pewienus. IIpoBoauTtcs n3MepeHue 3aBUCUMOCTH HANPSDKEHUS Ha
paspsbKaroleMcst KOHJAeHcaTope OT BpeMeHH. [lenaercs olleHKa eMKOCTH KOHieHcaTopa. B
KaueCTBE COMPOTUBIICHHUS JIIsl pa3psAIKU KOHAEHCATOpa BBICTyaeT BHYTPEHHEE CONPOTUBIICHUE
BOJIbTMETA.

Onucanue cxooiceti pabomul npakmuxyma: [5], 3agaga Ne 10 «M3yuenue cBeToanoia»
(uactp Ne 1).

3ansarue 17. OnpeneneHue y1eaIbHOT0 COMPOTUBIICHUS MaTeprasa IPOBOJIOKH
Ipakmuxym
3adanue. OnpenennTte yaeabHOE COMPOTUBIICHUE TPOBOJIOKH.

Obopyoosanue. JIBa MmynbTUMeTpa (B peKUME BOJIBTMETPA U aMIIEPMETPA),
COEIMHUTEINbHBIE POBO/JIA, OaTapelika, 00pa3Lbl MPOBOJIOKH, TUHEIKA, MUKPOMETP.

Kpamkoe onucanue pewenus. Viccnenyemast IpoBoJjOKa COEAUHSIETCS MTOCIEA0BATEIBHO C
aMIepMeTpOM U MOJKIIoYaeTcs K Oatapeiike. [lapaiienbHo yyacTKy NPOBOJIOKH MOAKIIOYAETCS
BOJIbTMETP. V3 OTHOLIECHUS TTOKa3aHUI TPUOOPOB PACCUUTHIBACTCS COMPOTUBIICHUE yUacTKa
MIPOBOJIOKH, TIOCTIE YEro U3MEPSIOTCS €ro reoMeTpudeckue pazMepsl. 13 momydeHHbIX JaHHBIX
OIpeeIsAeTCS YENbHOE COIIPOTUBIEHUE MaTepHalla, U3 KOTOPOrO N3rOTOBJIEHA IPOBOJIOKA.

Onucanue cxodceti pabomul npakmukyma: MexayHapoaHasi OJMUMIIMAAA 110
sKcriepuMeHTanbHol ¢usuke 2022 r., 3amavya «Majgoe COnpoTUBICHHEY.

3ansrtue 18. M3Mepenne BOIbT-aMIIEPHON XapaKTEPUCTUKH MOIYIPOBOJAHUKOBOTO AUOA

IIpakTuKkyM

3adanue. I3mepbTe 3aBUCUMOCTD CHIIBI TOKA, TPOTEKAIOIIEr0 Yepe3 U0, OT
M0JITaBaMOT0 Ha HETo HANpsDKeHH (B PsSMOM U oOpaTHOM Hampasienun). [loctpoiite rpaduk
BOJIT-aMIIEPHOMN XapaKTEePUCTUKU JHO/IA.

Obopyoosanue. BonbTMETp, aMIIiepMeTp, COSTUHUTEIbHBIE MPOBO/IA,
MOJTYPOBOIHUKOBBIH JIMO0JI, MaKeTHas IJ1aTa, IEPEMEHHbBIN pe3ucTop, Obarapeiika.

Kpamxkoe onucanue pewenus. IlpoBoaurcs skcriepumeHT 1o usmepennto BAX nuona B
IPsIMOM U OOpPAaTHOM HAmpaBiICHUH.

Onucanue cxoorceti pabomul npakmuxyma: [8], rmaBa Ne 4, naboparopnast padota Ne 9.

11 KJIACC

3anstue 1. OueHka BeTUYMHBI TOPU30HTAIBHON COCTABIIAIONICH MATHUTHON UHIYKIIUU
MarHUTHOTO TOJIs1 3EMIIH

IIpakTUKyM

3adanue. OueHuTe MOAYJIh TOPU30HTATBHON COCTABIISIONICH BEKTOpa MATHUTHOU
WHIYKIIUA MarHUTHOTO TIOJIs 3eMITH.

Obopyoosanue. Komnac, conenoup (quametp 10 cm, 150 BuTKOB), 1a60paTOpHBIi 610K
MUTaHUS, TPAHCTIOPTHUP.

Kpamxoe onucanue pewenus. ITpoBOaUTCS SKCIIEPUMEHT I10 ONPEIAECICHHUIO
MIPOCTPAHCTBEHHOW OPUEHTAIIMHN BEKTOPAa MHAYKIIMH MAarHUTHOTO ITOJIs, CO3/1aBA€MOT0 Ha OCH
COJICHOMJIA TIPH CYNEPHO3ULIMKA MarHUTHOTO NOJI1 3€MJIM U MATHUTHOTO TIOJIsI COJIEHOMIA, B
3aBUCHUMOCTH OT CHJIBI TOKA B BUTKax cojieHoua. [1o 3Toil 3aBucuMOCTH onpeensercs MoLyJib
TOPU30HTAIIBHON COCTABJISIFOLIEN BEKTOPAa MAarHUTHOW MHIYKIIMA MAarHUTHOTO TOJIS 3€MIIH.

Onucanue cxoorceti pabomul npakmuxyma: [8], rmaBa Ne 4, naboparopnast padota Ne 12.

3ansarue 2. I3MepeHne 3aBUCUMOCTH BEJTMYMHBI MArHUTHOW MHAYKIIUK MAarHUTHOTO TOJIS

MarHuTa OT PacCTOSIHUS
IIpakTUKyM

3adanue. I3yunte 3aBUCUMOCTh BEIMYUHBI MATHUTHON MHTyKIIUU MAarHUTHOTO TOJIS
MTOCTOSIHHOTO MarHMuTa Ha €ro MpoJ0JbHOW OCH CHMMETPUHU OT PACCTOSHUS MEXKY HEHTPOM
MarHuTa U TOYKOW U3MEPEHMII.

Obopyoosanue. CMapThOH ¢ TPeTyCTAHOBICHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM JIJIs
M3MEPEHMS BETMUUHBI MATHUTHOTO MOJIS, IUINHAPUYECKUM MArHUT, JIMHENKA, MaJISIPHBIA CKOTY.
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Kpamxkoe onucanue pewienus. C mOMOLIBbIO TaTYNKOB cMapT(hoHa IPOBOAUTCS MPSIMOE
M3MEpPEHHUE BETMYMHBI MArHUTHOW MHAYKIIMM MarHUTHOT'O TI0JIS HA OCH LIWJIMHAPUYIECKOTO
MarHurTa B 3aBUCUMOCTH OT PACCTOSHUS 10 HETO.

3anstue 3. HaOmroneHne MarHuTHOTO TUCTEpe3nca

IIpakTukym

3aodanue. HamoTaiiTe HECKOJIBKO BUTKOB M30JIMPOBAHHOIO ITPOBOJA HA IMWJINHIPUYECKYIO
yacTh Jlanku mraTuBa. [logHecnTte Toper Janky OMM3KO K MOJOXKEHUIO JaTYMKa MAarHUTHOTO
noJst MoousbHOTO Tenedona. [logaiite anekTpuyeckuii TOK B IpoBoI. M3MepbTe 3aBUCUMOCTh
BEJIMYMHBI HHIYKIIUU MarHUTHOTO ITOJI HA TOPLIE JIAIKU OT CHJIBI IIPOTEKAIOIIETO Y€PE3 IIPOBOJL
ToKa. [lyst 3TOr0 BHauasie MoBbIIANTE 3HAUEHUS CHIIBI IPOTEKAIOIIET0 TOKA /10 MAKCUMAJIBHO
BO3MO>KHOT'O 3HaYECHMsI, a IOTOM IOHMKAUTE 10 HYJIEBOTO 3HAYECHHU. 3aT€M CMEHUTE
HOJISIPHOCTD TOJKITIOUEHHSI HICTOYHHUKA TOKa U TOBTOpHUTE OmbIT. [locTpoiite rpaduk,
ONMCHIBAIOIIUHI 3aBUCUMOCTD BEJIMYMHBI MATHUTHON UHAYKIHMN Ha TOPLE JAKU OT CHJIbI
IIPOTEKAIOILETr0 YePE3 IPOBOJ TOKA.

Obopyoosanue. CMapT(HOH ¢ IPEAyCTAHOBIEHHBIM IIPOrPAMMHBIM 00€CIIEUEHUEM IS
M3MEPEHUS BEJIMYMHBI MATHUTHOTO MOJIs1, IUTATUB C ABYMsI JIJAIKaMH, OJJTHA U3 KOTOPBIX JIOJIKHA
OBbITH JKEJIE3HOM (WM IpYroH JKeJe3HbI cepIeUHUK), 1a00paTOPHbIM HCTOYHUK MUTAHUS,
OJTHOYKWJIbHBIA M30JIMPOBAHHBIN MTPOBO/I, BELAEPKUBAIOIINI MAaKCUMAJIbHBIN TOK JIa0OPaTOPHOTO
VCTOYHUKA ITUTAHHUSA.

Kpamxkoe onucanue pewienus. Jlanka mraTuBa 0OMaTbIBa€TCsl HECKOJBKUMU BUTKaAMU
TOJICTOI'0 M30JMPOBAHHOTO MPoBoJIa. C MOMOIIBIO 1a00paTOPHOTO UCTOYHHMKA ITUTAHUS Yepe3
IIPOBOJI MIPOITYCKAETCs 3NIEKTpHUUecKuil ToKk. CHayvasa TOK MPOITyCKAIOT B OJJHOM HAIIPaBJICHUHU C
IIOCTEIIEHHBIM YBEIIMUEHUEM CHJIBI TOKA W €€ IOCIEAYIOIUM YMEHbIIEHUEM, IIOTOM MPOLENYPY
HOBTOPSIIOT JIJIsl IPOTUBOIIOJIOKHOIO HAanpaBiieHUs Toka. [Ipu aTom n3mepsercs BenuuuHa
MHIYKIUH MarHUTHOTO TOJIsl HA TOPLIE JIAIIKY IITAaTHBA C IIOMOLIbI0 MOOMIIBHOTO TeJae(oHa.
Crpoutcs 3aBUCUMOCTb BEJIMYMHBI MHAYKIIMM MarHUTHOT'O TIOJIS1 OT CHJIBI IPOTEKAIOIIETO Yepe3
npoBoJ Toka. OOCyXk/1aeTcst MoJIyuYeHHbIN rpaduK 1 SBIEHUE MArHUTHOTO THCTEpE3nca.

3anstue 4. U3yuenue paboThl AJIEKTPOABUraTeNs U AMHAMO-MAILMHBI (4acThb 1)

Jlekyua «NeKTpoJBUraTelb U eKTporeneparopy». O6cyxaaercs HCTopus H300peTEeHHS
AIIEKTPO/IBUraTElIsl U COBEPUIEHCTBOBAHUS €r0 KOHCTPYKLIUU.

OnuceiBaeTcss BHyTPEHHEE YCTPONUCTBO JIEKTPOABUTATENS U DJIEKTPOreHEpaTopa.
Pa3buparotcst TeopeTuueckue 3a1a4u 1Mo JaHHOU TeMe.

3anstue 5. U3yueHnue paboThl 3JEKTPOABUTATENS U IUHAMO-MAIIUHBI (4acTb 2)

IIpakTUKymM

3aoanue. 1) IIpoBeanTe cepHio 3KCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh CUJIBI TOKA,
BbIpa0aThIBAEMOI reHepaToOpoOM, OT BEIMYMHBI MOMEHTA CHJIbI, IPUIIOKEHHOT'O K €ro Baiy. 2)
ITpoBenuTe cepuro HIKCIEPUMEHTOB U U3MEPHTE 3aBUCHUMOCTb BEJINYMHBI HAIPSYKEHUS,
MOJIaHHOTO Ha AJIEKTPOABUraTelNlb, OT YAaCTOTHI €r0 BpallleHUsI M MEXaHUYECKOW Harpy3KH ero
BaJja.

Obopyodosanue. DNEKTPUUECKUI MOTOPUMK C pEAYKTOPOM, HAOOp Ipy30B, peocTar,
COEIMHUTENIbHBIE IPOBO/IA, 1a00PaTOPHBIM HCTOYHUK MUTAHUS, MYJIBTUMETP (aMIepMeTp),
CEKyH0MED.

Kpamxkoe onucanue pewterus. IIpoBOISATCS ONBITHI 10 U3MEPEHUIO 3aBUCUMOCTHU CHIIBI
TOKa, BbIpabaThIBa€MON T€HEPATOPOM, OT BEJTMUYHMHBI MOMEHTA CUJIbI, IPUIIOKEHHOTO K €T0 Bally.
[TpoBOAMTCA OMBIT IO N3YYEHUIO CBSI3U BEIMUMH HAINPSKEHMS, TOJJAHHOTO Ha
AIIEKTPOJIBUraTeNb, OT YAaCTOTHI €r0 BpallleHUs M MEXaHMYECKON Harpy3Ku ero Baia.

Onucanue cxoxcux pabom npakmuxyma. 1) MexayHapoaHasi OJMMIINAAa 110
sKcriepuMeHTabHON pusuke 2018 1., 3amaua «MoTopUHK ¢ peryKTOpOoM», IyHKThI NeNe 1-4; 2)
MesxayHapoaHas OJMMIIHaA Mo SKCepuMeHTaIbHol pusuke 2022 r., 3anaua «PoHapHY,
myHKTBI NeNe 1-4.
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3ansTue 6. 3ydeHne 3aBUCHMOCTH TIEPHO/Ia KOJICOaHUI JIMHEWKN Ha IMIMHIPUICCKOM

MOBEPXHOCTH OT pajinyca ee KPUBU3HBI
IIpakTukym

3aoanue. Onipefenure xapakTep 3aBUCUMOCTH MEpHOJia KOJeOaHU JINHEUKH,
MOJIO’KEHHOM Ha MUWIMHIPUYECKYIO TOBEPXHOCTh, OT paJuyca KPUBU3HBI 3TOI OBEPXHOCTH.

Obopyoosanue. Habop MIMHIPOB pa3HOTO paanyca (Hampumep, pa3IudaHbIe
WIMHIPUYECKUE COCY/Ibl), TUHEIKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. IIpoBoauTcs cepust IpsIMbIX U3MEPEHUM 3aBUCUMOCTH
nepuoja KojaebaHui TMHENKH, MOJI0KEHHOM Ha UIMHIPUYECKYIO TOBEPXHOCTh, OT paauyca
KPUBU3HBI 3TOH MOBEPXHOCTH. VICIIONIB3YIOTCS METO bl TIMHEAPU3AHUH U TPadUIeCKOro aHAIH3a
9KCIIEPUMEHTAIBHBIX JAHHBIX.

3anstue 7. U3ydyeHne 3aBUCIMOCTH aMILTUATY bl KOJICOAHU TPYKUHHOTO MasiTHUKA OT
BpPEMEHHU

IIpakTukym

3adanue. I3mepbTe 3aBUCUMOCTb aMIUIUTY/bI 3aTyXalOIUX KOJICOaHUN Py KHUHHOTO
MasiTHUKa OT BpeMeHH. [IpoBephTe TUIIOTE3y 00 IKCIIOHSHIIMATLHOM XapaKTepe MOTy4YeHHON
3aBHCHUMOCTH.

Obopyoosanue. llpyxuna ot tuHamMoMeTpa ¢ npeaeiaom uamepenuit 1 H, rpys maccoit 150
T, CEKYHJIOMEp, IITATUB C JIAKON U My(TOH, JIMHEHKA.

Kpamxoe onucanue pewenus. IIpoBOIUTCS SKCIIEPUMEHT T10 MPSIMOMY U3MEPEHUIO
3aBHCHUMOCTH aMILTUTY/IbI 3aTyXaIOIIUX KOJIEOaHUH MPYKUHHOTO MasiTHUKA OT BPEMEHHU.
Crpourtcs rpaduk HCCICTOBAHHONW 3aBUCIMOCTH B JIMHEAPU30BAHHOM BHJIC.

3ansrtue 8. U3MepeHue akTHUBHOTO U PEAKTUBHOTO COMPOTHBIICHUN KaTyIIIKH
WHIYKTHBHOCTH

IIpakTukym

3aoanue. CobepuTte dMEKTPUUYECKYIO LIETIh U3 TTOCIE0BATEIILHO COEAMHEHHBIX PE3UCTOPa
U KaTyIIKU UHAYKTUBHOCTH. [IpoBenuTe u3MepeHne 3aBUCUMOCTH HAMPSHKEHHs HA PE3UCTOPE OT
Y4aCTOTHI [TO/IABAEMOT0 Ha ATy IIeTb HANpsDKEeHUs. [1o MoTydeHHBIM JaHHBIM ONPEICTUTE
AKTUBHOE COMPOTUBJICHUE U PEAKTHBHOE COMPOTHUBIIEHUE KATYIIKU UHIYKTUBHOCTH.
Paccunraiite MHIYKTUBHOCTD KaTYyIIKH.

Obopyoosanue. Katyiika HHIyKTUBHOCTH, PE3UCTOP C COMPOTUBIICHUEM, OJH3KUM K
AKTUBHOMY COTIPOTHBJICHUIO KATYIIIKU WHIYKTUBHOCTH, COCTUHUTEIILHEIC POBOJIA, TCHEPATOP
HU3KOW 9acTOTHI, OCHUIUIOTpad WK BOIBTMETP MEPEMEHHOTO HANIPSIKEHUS.

Kpamkoe onucanue pewenus. Codupaercs 31eKTpruuecKas Henb U3 M0CIe10BaTeIbHO
COETMHEHHBIX PE3UCTOPA U KaTyIIKU MHAYKTUBHOCTU. Ha 3Ty 1iens mogaercs nepeMeHHoe
HanpspkeHue. [[poBoIUTCS H3MEpPEHHEe 3aBUCUMOCTH HAIIPSKCHIS HA PE3UCTOPE OT YaCTOThI
M0/1aBaeMOT0 Ha IIeMb HANPsDKEHUs (aMIUTUTY1a HapsDKEHUS Ha Beel 1ienu noctostuaa). [lo
HU3KOYACTOTHOM 00J1acTH rpaduka onpenensieTcsl akTHBHOE COMPOTHBIICHUE KATYIITKH
WHAYKTUBHOCTH, 110 BEICOKOYACTOTHOM YaCTH OIpeNeseTcsl HHAYKTUBHOCTD KaTYIIKH.

3ansarue 9. 3Byk. Ocuniuiorpamma 3Byka. CriekTp 3Byka

Jlekyus «BBeneHue B SKCIIEPUMEHTAIIBHYIO aKyCTUKY». BBOIATCS OCHOBHBIE TOHITHS
akyctuku. OOCy’KaaeTcsi MEXaHWKa PaclpoCTpaHEHUs aKyCTUUEeCKUX KojeOaHuit. BBoauTcs
MOHSTHE TOHA U 00epToHa. OOCYKIAI0TCsI METOAbI UCCIIEOBAHMSI 3BYKOBBIX CUTHAJIOB.

IIpakTukym

3aoanue. IlpoBeauTe cepuro SKCIEPUMEHTOB 10 3aIIUCH OCLMUIOTPAMM U CIEKTPOB
IJIACHBIX 3BYKOB OJJHOM 4acTOTHl. ONMUIINTE OCHOBHBIE OTIMYHUS B OCLMJUIOTpaMMax JJIsi pa3HbIX
[JIaCHBIX 3BYKOB. OTBEThTE Ha BOIPOC, TOCTATOYHO JIM JJIsl ONMCAaHUS KaKOT0-T1M00 3By4YaHUS
OJTHOM JINIIb CIIEKTPOTPaMMBbI?

Obopyoosanue. [lepcoHanbHBIA KOMIBIOTEP ¢ MUKPOPOHOM HIIM cMapTHOH ¢
IpeyCTaHOBJIEHHBIM IPOTrPAMMHBIM 00ECTIEYEHUEM.
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Kpamxkoe onucanue pewienusa. IIpoBoautcs cepusi 5KCIEPUMEHTOB IO MOIYUYECHUIO
OCIIMJUIOTPAMM U CIIEKTPOB IIACHBIX 3BYKOB OJTHOM YaCTOTHI.

[TpoBoaMTCS CpaBHUTENBHBIN U KAYECTBEHHBIN aHAIN3 OCIIMIIJIOTPAMM U CIIEKTPOB.

Onucanue cxodcetl pabomsl npakmukyma: MexayHapoIHasi OJIMMIINANA 10
skcrnepuMeHTaIbHON (puzuke 2017 1., 3amaya « AKyCTHYECKUE PE30HATOPBD», YacTh No 1.

3anstue 10. Ctossune MexaHM4YECKUE BOJIHbI

Jekyua «Ctosiune Mmexanndeckue BoJdHbD». OOCyKIaeTcsl MEXaHUKa CTOSYUX BOJIH B
OJIHOMEPHOI1 cpese. PaccmaTprBaroTCs MpUMEPHI pa3InUYHbIX TPAHUYHBIX YCIOBUH.
Ilpakmukym

3aoanue. TloxyiiTe B mpoOUpPKy Tak, 4TOOBI OHA Havasa 3By4arh. [IpoBeauTe n3MepeHue
3aBHCHMOCTH YaCTOThl OCHOBHOI'O TOHA U IIEPBOro 00epTOHA BO3AYILIHOIO CTOJI0A B MPOOUpPKE
OT BBICOTHI 3TOTO cTO0a. /)1 M3MEeHeHHs JUTMHBI BO3LyIIHOTO CTOJI0a 3alOIHANTE POOHPKY
Bo/10M. OnpenenuTe CKOPOCTh 3ByKa B BO3AYXE.

Obopyoosanue: 1lepcoHanbHbBIN KOMIBIOTEP C MUKPO()OHOM HII cMapTHOH C
MpelyCTaHOBJICHHBIM IPOTpaMMHBIM oOecriedeHreM, IpooupKa, Boa, TMHEHKa.

Kpamkoe onucanue pewenus. IIpoBoguTcst cepusi 3KCIEPUMEHTOB 10 U3MEPEHUIO
AKyCTHUYECKOT0 CIIEKTpa 3By4aHUs MPOOUPKH, BOHUKAIONIETO MPHU BIYBAHUU B HEE BO3AyXa.
CrpouTcst TMHEeapu30BaHHBIN rpaduK 3aBHCHMOCTH YaCTOTHl OCHOBHOTO TOHA U TIEPBOTO
00epToHa OT BBICOTHI BO3JIYIIHOTO cToJI0a B mpobupke. [1o momyueHHbIM JaHHBIM
OIPEEIISAETCS CKOPOCTh 3ByKa B BO3JyXE.

Onucanue cxodceti pabomul npakmukyma: MexayHapoaHasi OJMUMIIMAAA 110
IKCHIepUMeHTaNbHON (pusuke 2017 r., 3am1aua « AKyCTHUECKHE PE30HATOPB), 4acTb Ne 2.

3ansarue 11. MI3mepenue nmokasaress MpeIoMIICHHsS CTEKIIa

IIpakTukym Ne 1

3aoanue. OnipenenuTe nokasareab NPeIOMIICHHS CTEKIISIHHOMN IIaCTHHBI.

Obopyoosanue. IIpenmeTHOE CTEKII0, MUJITMMETPOBKA, JIa3epHast yKa3Ka, JINHEHKH,
HITaTUBBI C JTATKON U My(TOM.

Kpamkoe onucanue pewenus. I1poBoguTcst cepusi 3KCIEPUMEHTOB 110 U3yUEHUIO
MIepeHarpaBiIeHUs Jy4ya CBEeTa, MaJarollero Ha O0KOBYIO TOBEPXHOCTh MPEIMETHOTO CTEKIIa, B
3aBHCHUMOCTH OT BRIOPAHHOTO yTIJIa MMajJieHus. Brramcisiercs mokasaresib MpeJoMIICHUsT MaTeprasa
TJTACTHUHBI.

Onucanue cxodxceil pabomul npakmuxkyma.: MexayHapoHas oJuMInaaa mo
sKcriepuMenTanbHol pusuke 2021 r., 3agaua «OTpakeHue, MpeIoMIIeHHE U IPOIMyCKaHHey,
yHKT Ne 4.

IIpakTnkym Ne 2

3aoanue. Onipeaenure ¢ MAKCUMaJIBHOM TOYHOCTHIO TIOKA3aTelb MPEJIOMIICHUS MaTepuaia
MIPU3MBL.

Obopyoosanue. Ilpu3ma, nazepHasi ykazka, TpPaHCTIOPTHD, IITATUBEI.

Kpamxkoe onucanue pewterus. [IpoBOIUTCS OMBIT IO U3MEPEHUIO MUHUMAIIBHOTO yTiia
OTKJIOHEHHS JIA3EPHOIO JIyda TPEYTOJIbHOW PAaBHOCTOPOHHEN Tpu3MoH. 110 nonyueHHOMy
3HAQUEHMIO yTiia PaCCUYUTHIBAETCS NTOKA3aTelb MPEIOMIICHUS TPU3MBI.

3anstue 12. [lonHoe BHyTpeHHEE OTpaKeHUE

Jekyus «IIpumenenue 3¢pdexra moIHOro BHYTPEHHETO OTPAKEHUST B U3MEPEHUSIX).
O6cyxmaercs 3¢ (PeKT moTHOTO BHYTPEHHET0 OTpakeHus. OMUCHIBAIOTCS TPUEMBI 110
HCIOJIb30BAHUIO 3TOT0 3¢ (eKTa NpHu NPOBEJICHUN ONITHUYECKUX n3MepeHuit. Ilpakmuxym

3aoanue. OnpenenuTe nokazaresiab MPEIOMICHHS MaTepHralia IpU3Mbl.

Obopyoosanue. CTexIsIHHASA IPU3MA, JIa3epHas yKa3Ka, JTNHeHKa.

Kpamkoe onucanue pewtenus. [IpoBoauTcst onbIT o HaOMOAEHUIO 3((HeKTa MOJIHOTO
BHYTPEHHEI0 OTPAKEHUSI CBETA, KOTOPBIN paclpoCTpaHseTcs B Ipu3Me. M3MepsroTcs mapameTpsl,
P KOTOPBIX fgocturaercs 3¢ dext. Borancnsercs nokasaTesb MpeoMIIEHUsI MaTepuaia MpU3Mbl.

Onucanue cxodxcetl pabomul npaxmukyma: MexayHapoiHas OJIUMIIHAa 110
skcniepuMeHTanbHON pusuke 2021 1., 3amaya «/{ucnepcus», myHkT Ne 1 [16].
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3anstue 13. ITpoBepka ¢popMysIbl TOHKOM JIMH3BI C IIOMOIIBIO METOIa TIapajiiaKca,
MIPUMEHEHHOTO /ISl OTIPEICTICHHS TIOJI0XKEHUS H300paKEeHUS

IIpakTUKyM

3aoanue. Onpenenute ¢ MAKCUMaIbHON TOYHOCTBIO (POKYCHOE PACCTOSIHUE COOMpArOIIeii
JIUH3BI.

Obopyodosanue. CoOuparolias JMH3a, ONTUYECKasi CKaMbs (TUO0 MEpHas JICHTa U
KpeIUIeHHE U1 JIMH3BI), IBE€ UIJIbI OT IIIPHIIA (CO CTOYEHHBIM OCTPUEM), IJIACTUIINH, TOUSUHBIH
HCTOYHUK CBETA.

Kpamxkoe onucanue pewenusa. O6cyxaaercsa u ieMoHCTpupyercs 3G ekt napauiakca.
Wzydennsit 2pPext ncnonb3yercs Ui ONpeAeiIeHUs OT0KEHN N300paKEHNU UCTOYHHKA CBETA
C MaJIOil CBETUMOCTbIO, MOJIYUYEHHOTO C TIOMOIIIbIO coOMpatoieil IMH3bI. [10 HECKOBKIM OIbITaM
paccunThIBaeTcsl POKYCHOE pacCTOSHUE JTHH3HI.

3anstue 14. U3mepenne GoKyCHOTO pacCTOSHUS PACCEUBAIOIICH JTMH3BI

IIpakTuKkym

3aoanue. Onpenenute ¢ MAaKCUMAIbHON TOYHOCTBIO (DOKYCHOE PacCTOSTHUE pacceuBarolIeit
JIMH3BI.

Obopydosanue. PaccenBarolas JuH3a, coOMparoiias JIMH3a, ONTUYecKas ckaMbs (1100
MEpHasl JIEHTa U KPEIUIeHUs JUIsl JIMH3), JIUCT KapTOHA, HO’KHHULIbI, TOUEYHBI UCTOYHHK CBETA.

Kpamxkoe onucanue pewenus. O06Cy)aar0Tcs IpUEMbl U3MEPEHUS (POKYCHOTO PACCTOSHUS
pacceuBaroniei JMH3bI. [IpoBOAUTCS ONBIT IO MOJIYYEHHUIO JEHCTBUTENBHOTO U300pakeHUs B
pacceuBaromIeii JMH3E MyTEM CO3/IaHus C TIOMOIIBIO COOMPAIOIIEH TMH3BI MHUMOTO UCTOYHHKA
IUISL pacCeMBarOIECH TMH3BL. TakxKe MPOBOIUTCS OIBIT 110 HAOIIOIEHUIO PACXOISIIErOCs
CBETOBOT'O IyuKa, 00pa30BaHHOTO CBETOM, U3JIyY€HHBIM TOUEYHBIM HCTOYHUKOM H MPOUIEIIINM
Yyepe3 pacCenBaIOIIYI0 JHH3Y, Ha KOTOPYIO HakiieeHa auadparma. [1o pe3ympraraM MOITy4eHHBIX
HKCIIEPUMEHTOB PACCUMTHIBACTCS ONTUYECKAs CHJIa PACCEUBAIOIIEH JIMH3BI.

Onucanue cxooiceil pabomul npakmukyma. [8], rmaBa Ne 5, naboparopras padorta Ne 12.

15. Onpenesienue AJIMHBI BOJHBI JIA3€PHOT0 U3JIYyYeHHUS ¢ MOMOIIbIO cxeMbl FOHTra

IIpakTUKYM

3aoanue. llpuaymaiiTe SKCIEpUMEHTAIILHYIO YCTAaHOBKY, ITO3BOJISIFOILYIO HAOIIO1aTh
UHTEPPEPEHIIMOHHYIO KapTUHY OT CBETOBOTO M3ITyYCHHS J1a3epa.

Onpenenurte AIMHY BOJTHBI U3TYUYEHUS JIA3EPHOM YKa3KH.

Obopyoosanue. JlazepHas ykazka, HUTKa, (oibra, OyJaBKu, SKpaH, pyJeTKa.

Kpamxkoe onucanue pewenus. JIByMst CBSI3aHHBIMU HUTKOM OyllaBKaMH MPOKAIIBIBAIOTCS Ba
0JIM3KOPACIIOI0KEHHBIX OTBEPCTHSI B AIFOMUHUEBOH nuIeBoi gombre. [TlomyuenHsie oTBepcTUs
OCBEIAIOTCS JIa3epHBIM IMy4YKoM. B mpoieaniem cBete HabmoaaeTcss HTephepeHIIMOHHAS
kaptuHa. [lo paccTosHHIO MEX Ay OJI0CAMU UHTEP(PEPEHIMOHHON KapTUHBI U PACCTOSTHUIO
MEX/1y OTBEPCTHSIMH B (JOJIT€ PACCUUTHIBAETCS JJIMHA BOJIHBI CBETA B JJA3€PHOM ITyUKe.

Onucanue cxodxcell pabomul NPAKMUKYMA. 3aKIOUUTEIbHBIA 3Tall BCEPOCCUNCKON
ONUMIMHUAABI KOILHUKOB 10 ¢usuke 2000 r., 11 kiacc, 3agaya No 1.

3anstue 16. M3ydyeHue cnekTpa cBeTa pa3InyHbIX HICTOYHUKOB C TIOMOIIBIO
TG PAKIIMOHHON pElIeTKH

IIpakTUKYM

3aoanue. llpuaymaiite, coOepuTe U OMUIIUTE SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
MTO3BOJISIFOILYIO MTOJTYYUTh ONITUYECKUH CIEKTP U3IyUEHUs CBETa Pa3IMUHbIX HCTOYHUKOB.

[IpoBeauTe uccieqoBaHNE CIIEKTPOB MPEAJIOKEHHBIX BaM HCTOYHUKOB CBETA.

Obopyoosanue. [lndpakiimonHas pemerka, GoHaphb ¢ JaMIION HaKaTUBaHUS, CBETOINOTHBIN
(doHapsk, Tazopa3psaHas JaMIIOYKa, SKpaH, n1uadparmMa, MepHas JIeHTA.

Kpamxkoe onucanue pewenus. [IpoBoguTcs cepusi 5KCIEPUMEHTOB 110 HAOIIOACHHUIO
ONTUYECKUX CIIEKTPOB M3ITYYCHHS] HCTOUHUKOB CBETa pa3HOi mpupo sl [IpoBoauTces
CPaBHUTEIBHBIN U KOJMYECTBEHHBIN aHAIHN3 ATHUX CIIEKTPOB.

Onucanue cxodxcetl pabomul npaxmukyma: MexayHapoiHas OJIUMIIHAa 110
sKcriepuMenTanbHol dusuke 2018 r., 3agaua «Crextpy.
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Sausatue 17. UcciaenoBanye 3aBUCUMOCTH UHTEHCUBHOCTH CBEUEHUSI CBETOAMOIA OT CYIIEI
MIPOTEKAOIIEr0 Yepe3 Hero Toka

IIpakTUKyM

3adanue. I3aMepbTe 3aBUCUMOCTh HHTEHCHBHOCTH CBEUYCHUS CBETOIUOA OT CHIIBI
MPOTEKAOIIETro uepe3 Hero Toka. OnpenesnTe xapakTep U3MEpEeHHOW 3aBUCIMOCTH.

Obopyodosanue. CBeTOIUO, JIIOKCMETP (W cMapT(OH C TaTIYMKOM OCBEIICHHOCTH ),
nabopaToOpHBIN OJIOK MUTaHKS (MK ABE OaTapeku AA, peocTaT W MYJbTUMET)),
COCTUHUTEIIBHBIC POBO/IA.

Kpamroe onucanue peuwterus. TIpoBOAUTCS SKCTIEPUMEHT T10 IIPSIMOMY M3MEPECHHUIO
3aBUCHMOCTH MHTCHCUBHOCTH M3JIYYCHHUS CBETOIMO/IA OT CHIIBI IIPOTEKAIOIIETO Yepe3 Hero TOKa.
Crpoutcs rpaduk moxy4eHHOU 3aBUCUMOCTH. OTpeiessieTcs: XapakTep 3aBUCHMOCTH.

3anstue 18. HabmroneHue n3dupaTeibHOCTH BHYTpeHHETO (hoTOdP(deKTa K JITMHE BOJTHBI
cBeTa

IIpakTUKyM

3a0anue. YCcTaHOBHUTE Ba CBETOAMOAA APYT HANPOTHUB Apyra. M3yuute siBneHue
BO3HUKHOBEHHUS (DOTOTOKA B OCBELIaeMOM CBeToAuoAe. [l 3TOro u3MephTe 3aBUCUMOCTD CHJIBI
(OTOTOKA OT HAMPSHKEHUS HA CBETOAHMO/IC, BBITIOIHSIONIEM POJIb HCTOYHUKA cBeTa. [loBTOpHTE
OTIBIT, IPUMEHSISI B KAYECTBE HCTOYHUKOB CBETA CBETOAMO/IbI, JAIOIINE CBET C PA3HBIMH JTHHAMHU
BoJIH. OTipesienuTe yCIIoBHsl, TPU KOTOPHIX B OCBEIIAEMOM CBETO/INO/I€ BOSHUKAET (POTOTOK.

Obopyodosanue. Tpu mapbl CBETOIMOI0B Pa3HBIX IIBETOB (KPacHbIE, 3€JIEHbIE U CHHHE),
OJIOK TUTAHHSI CBETOAMOAA-OCBETUTEIIS, MYJIbTUMETD.

Kpamxkoe onucanue pewenus. JIBa cBETOAMOIa YCTaHABINBAIOTCS HAIPOTHUB APYT APYTa.
Uepes 0JIMH CBETOINO/I MTPOITYCKASTCSI TOK OT HCTOYHUKA MUTaHUS. V3ydyaeTcs sBiieHHe
BO3HUKHOBEHHUSA (POTOTOKA BO BTOpOM cBeTouoie. OOHapy)UBaeTcs, 4To (POTOTOK BO BTOPOM
CBETOJINO]IC BO3HUKAET TOJIBKO IPU OCBEUICHUH €0 CBETOIUOIOM C JTMHOW BOJIHBI, MCHBIIICH
WJIM PaBHOM JUIMHE BOJIHBI, HA KOTOPYIO PACCUUTaH OCBEIIAEMbIN CBETOIUO/I.

Onucanue cxodxceil pabomul npakmukyma. MexayHapoHas oJuMInaaa 1o
skcriepuMenTanbHol (usuke 2020 r., 3agaua «Onronapax [17].
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Buabl 1esite1bHOCTH M ()OPMBI OPraHU3ALMU 3aHATHI 00y4aAKOIIUXCH

Ne

Buapl 1eATeJJbHOCTH

DopMbI OPraHU3aLUM JeTeJbHOCTH

ITo3HaBatenbpHAsK [Mucemo (koHCTIEKTHPOBaHUE, pedhepupoBaHue, COOOIICHHUE)
JIeATEIILHOCTh UreHue
Perenue yueOHbBIX 3a1a4
KoMriekcHbIi aHaIH3 TEKCTa
C6op 1 06padoTka MHPOpPMAIIH
PenaxtupoBanue Texcra
VCTHBIN cUeT
TBopueckas ®opMmEl, HalpaBJIEHHBIE Ha CAMOPEaTH3aIliio, CAMOCO3HAHNE,
JIEATEIILHOCTh caMOoyTIpaBIlieHHE, CAMOKOPPEKIIUIO, CAMOKOHTPOJIb: KOHCINPYUPOBaHUe,
MoOenuposarue, KOHepeHyus, meop1ecKds MACmepcKas, co30anue
npeseHmayuii, Xxy0oxcecmeeHHoe U mexHuyecKkoe meopuecmso, COYUaIbHO
3HAYUMOE NPOEKMUposanue u m.o.
COBMECTHO- ®DopMEBI, OpUCHTHPOBAHHEIEC HA ITOTyYeHHE CONNAIEHO-3HAYNMOTO
pacrnpeneneHHas MPOAYKTA: pelicHHEe yU4eOHBIX MPOCKTHBIX 33a7a4, YUCOHBIIN MPOCKT,

IMPOCKTHAA ACATCIIbHOCTD

IIpaKkTHyeckas padbora

VuebHo-

(DOpMLI, HallpaBJICHHBIC Ha MMOJTYUYCHHC OIbITa SKCIEPUMCHTHUPOBAHUSA C

HCCIIeI0BaTEIbCKAs 00BEKTaMH, COLUATIBHOTO AKCIIEPUMEHTHPOBAHUS: yueOHble UCCIe008aHUS,
JIESITEJIbHOCTD nodbop mamepuaia, peghpepuposanue u m.o.
JesTenbHOCTh DopMBbl, OpPUEHTUPOBAaHHbBIE HA BBICTPAUBAHUE OTHOLICHUH C

yIPaBJICHUS CUCTEMHBIMU
00BEKTaMHU
(TEXHUICCKUMU
00beKkTaMu, rpyInaMu
JoJIeH)

OKPYKAIOIIUMH JIIOJIbMHU, TAKTUKHA COOCTBEHHOTO MOBEICHHUS, YIIPABICHUS
MaJbIMHU TPYIIAMH JIFOIEH: UHCIMPYKMAIC, PA3HOGO3PACHOE
compyOHU4ecma0, KOHCYIbMayuu, 63aUMORPO8epKU, 0ebamsl, OUCKYCCUU U
m.o.

PenexcuBnas Tect
JeSITeIbHOCTD [Ipaktraeckas pabora
(KOHTPOIBHO- CamocrosrenpHas padoTa
OIICHOYHasl NesITeIbHOCTD) 3ammTa npoexkTa
CoBMecCTHO - JINYHOCTHO-OPUEHTHPOBaHHBIE (POPMBI (BKIIFOUAOIIFE BO3MOKHOCTh
pacripezeneHHas yueOHasi | CaMOCTOSATENILHOTO IUIAHUPOBAHUS U 1IeJIeTI0IaraHusl, BO3MOXKHOCTh
(oOpazoBarenbHas) MIPOSIBUTH CBOIO MHJMBHIYaJIbHOCTB, BBIIIOJIHAThH «B3POCIBIE» (QYHKINU —
JeATEILHOCTh KOHTPOJIS, OLICHKH, TUIAKTHYECKOH OpraHu3aliy MaTeprasia v Ip.:
pabomul ¢ OCHOBHbIM MEKCMOM Y4eOHUKA, YUeOHbIX NOCOOULL
(cocmaenenue pazuvix 6U008 NIAHO8, MAOIUY, KOHCNEKMUpPOo8anue u m.o.)
beceovl, paboma 6 Manblx PYNNAX, MacmepcKue, NPaKmuKymol, 1eKyuu u
m.o.).
Urposas Urpa c mpaBmraMu, poiieBast UTpa
JIeSITeTbHOCTD
TpynoBas Camoo00ciTyXHBaHHUE, yIacTHe B OOIIECTBEHHO-TIOJIC3HOM TPY/E, B
JIeSITeTbHOCTD COIMAJIFHO 3HAYMMBIX TPYJIOBBIX aKITHsIX
KoMmyHukaTuBHas becena
JeSITeITbHOCTD Huckyccust
JlebaThl
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
Ne Tema ypoka KoanuecTBo DJIeKTPOHHbIE
ypoka 1/m JacoB o0pa3oBaTe/IbHbBIE
pecypebl

1. IlorpemHocTy B 3KCIEPUMEHTE 1

2. IlorpemHocTy B 3KCIEPUMEHTE 1

3. Or1eHKa OTPEITHOCTEH MPSIMBIX U KOCBEHHBIX 1
H3MEpPEeHU I

4, OueHKa MOrpenIHocTeil MPSMBIX U KOCBEHHBIX 1
M3MEpEHUN

5. VYcpennenue n3Mepenuil. CiyuaifHas IOrpeIHOCTh 1
(IpaKkTUKYM)

6. |[KuHemaTHueckue n3MepeHus JAIBLHOCTH M0JIETA, PACUET 1
HAYaIBHOM CKOPOCTH (MIPAKTHKYM)

7. [Mpocreiimme reoMeTpuuecKie U3MEPEHUs 1

8. [pocreiimye reoMeTpudecKie U3MEPEHUs 1

9. I'padmkm sKcriepuMeHTaNIBHBIX 3aBUCUMOCTEHA. 1

10. I'paduku SKCIIEPUMEHTAITLHBIX 3aBHCHMOCTCH. 1

11. O0paboTka HEMMHEHHBIX 3aBUCHMOCTEH: TMHEeapH3alus, 1
[OJICYET MIIOIAAN

12. o1 TpapKoOM, MTOCTPOCHHE KAaCaTeIbHBIX K rpadyuKy 1
(Jmexrust)

13. W3mepenne 3aBUCUMOCTH KOOPMHATHI TPaHUIIBI 001aCTH
HaMOKaHUs OT BpeMeHH. JInHeapu3auus 3aBUCUMOCTH
(mpakTHKYM)

14. W3mepenne 3aBUCUMOCTH KOOP/MHATHI TPaHUIIbI 001aCTH 1
HaMOKaHUs OT BpeMeHH. JInHeapu3alys 3aBUCUMOCTH
(mpakTHKyM)

15. Uzydenne ynpyroro ructepesunca (IpakTHKYM)

16. W3zydenne ynpyroro ructepesuca (IpakTHKYM)

17. Haxoxnenne Macchl TMHEWKH U IIMPHUIA € TIOMOIIBIO
YpaBHOBEIIMBAHUS pblyara (IIPaKTUKyM)

18. Haxoxnenue maccel TMHEWKH U IINPULA C TTOMOILBIO 1
ypaBHOBEIIMBAHUS phIyara (IpakTHKyM)

19. Wzmeperne ko3 puImeHTa YJHEPreTHIECKUX MOTeph MpU 1
OTCKOKE IIapuKa OT IIOBEPXHOCTH (IIPAKTHKYM)

20. Wzmepenne koaduireHTa SHEpreTHIeCKuX MoTepb Npu 1
OTCKOKE IIapHKa OT MOBEPXHOCTH (MIPAKTHKYM)

21. OmnpeneneHne TEIUIOEMKOCTH TBEPIOTO Tela (MIPaKTUKYM)

22. OmnpeneneHne TEMI0EMKOCTH TBEPAOTO Tela (IPAKTHKYM)

23. W3mepenne temiiepaTypsl pyK SKCIIEpUMEHTaTopa U 1
TaBJICHHSI, KOTOPOE MOTYT CO3/IaTh €ro JIeTKHe (IPAKTHKYM)

24, W3mepenne temiiepaTypsl pyK SKCIIEpUMEHTaTopa U 1
aBIICHUSI, KOTOPOE MOTYT CO3/1aTh €ro JIETKNE (IIPaKTHKYM)

25. O dexTuBHBIN KOIPPUIHEHT )KECTKOCTH CUCTEMBI. 1
Ornpenenenure MoAysst FOHra mpoBOIOKH C TOMOIIBIO
pbraara. OnpeneneHne mpeaesna ynpyroi aegopmarun

26. D dexTrBHBIN KO3)HUIMEHT KECTKOCTH CUCTEMBI. 1
Omnpenenenne moyst FOHra mpoBOJIOKH € TIOMOIIBIO
pbraara. Onpenenenne mpeaesna ynpyroi aegopmarun

27. W3zmepenne koapunyeHTa moBepxXxHOCTHOTO HATSKEHUS 1
METOJIOM OTphIBa (IIPAKTHKYM)

28. OmnpeneneHne TOYKH POCH (IPAKTHKYM)

29. 3HAKOMCTBO C JIEKTPUYECKHM KOHJIEHCATOPOM 1
(mpakTHKyM)

30. W3ydenue mporiecca pas3psiaku KOHIeHcaTopa 1
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31.

W3yuenue nporecca pa3psaku KOHAEHCATOPA
(mpakTHKyM)

32.

OmnpeneneHne yaeasHOTO COMTPOTHBICHUS MaTepHaia
[TPOBOJIOKH

33.

W3MepeHue BOJIBT-aMIEPHON XapaKTepUCTUKU
10Ty IPOBOTHUKOBOT'O JI110/1a (PAKTHKYM)

34.

W3mepeHue BOIbT-aMIIEPHON XapaKTEPUCTUKHU
[TOJTyTIPOBOTHUKOBOTO AMOAA (ITPAKTHKYM)
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11 KJIACC

NoNo Tema ypoka KouaunuyecTBo DJIeKTPOHHbIE
ypoka 4acoB o0pa3oBaTe/IbHbIE
/I pecypcbl

1. O1eHKa BEJIMYHHBI TOPU30HTAIBHOM COCTABIISIOMIECH 1
MarHMTHOM WHIYKIIMU MarHUTHOTO MOJIst 3eMIn
(TIpakTHUKYM)

2. OreHKa BEJIMYMHBI TOPH30HTAIBHON COCTABIIIONICH 1
MarHMTHOHM MHIYKINH MarHUTHOTO MOJIST 3eMIIN
(TIpakTHKYM)

3. M3Mmepenne 3aBUCHMOCTH BETMIWHBI MarHUTHOM 1
WH/IYKIMH MarHUTHOTO MOJISl MATHATA OT PAaCCTOSHUS

4, M3mepeHne 3aBUCMOCTH BEIWYWHBI MAarHUTHON 1
WHJYKUUH MarHUTHOTO NOJISi MAarHUTA OT PACCTOSHUS

5. HabmoneHne MarHuTHOTO THCTEpe3nca (IPaKTUKYM)

6. HabmroneHne MarHUTHOTO rHcTepesuca (MPaKTHKYM)

7. WzyueHne pabOTHI 3IEKTPOIBUraTENsl U AMHAMO-

MaIIMHBI

8. W3ydenune pabOTHI AMEKTPOABUTATEIS W IWHAMO- 1
MaIINHBI

9. Nzyyenne paboThI 2NIEKTpOIBUTATENST M TUHAMO- 1
MaIINHBI

WzyueHne pabOTHI 3MEKTPOIBUraTENIsd W ANHAMO- 1

10. |mMammHBI

W3yueHne 3aBUCHMOCTH NEPHOIA KOIEeOaHNH JIMHEHKI 1

11. |Ha NUAMHAPHYECKON NOBEPXHOCTH OT pajHyca ee KpUBU3HBI

12. W3ydeHune 3aBHCHMOCTH TIeproia KoleOaHui THHEHKN 1
Ha IIMHIPUYECKOI MOBEPXHOCTH OT pajinyca €€ KPUBHU3HBI

W3yueHne 3aBUCHMOCTH aMIUTHTYIbI KOJIeOaHUH 1

13. |npy>XMHHOTO MasTHHKA OT BPEMEHHU

14. W3ydeHne 3aBHCHMOCTH aMILTHTYIBI KOJIeOaHUi 1
NPY>KHHHOTO MasiTHUKA OT BPEMEHU

15. W3mepeHre akTHBHOTO M PEaKTUBHOTO CONPOTHUBIICHAHN 1
KaTYIIKA HHAYKTHBHOCTH

16. W3MmepeHue akTUBHOTO U PEAKTUBHOI'O COIPOTHUBIICHUN 1
KaTYIIKA MHAYKTHBHOCTH

17. BBenenne B 3KCIIEpUMEHTATIBHYIO aKyCTHKY (JIEKIIHS) 1

18. OcruyutorpaMMa M CHEKTp TIIacHBIX 3BYKOB (IIpakTukym)| 1

19. Crosurie MeXaHWYECKHUE BOJIHBI (JICKITUS) 1

20. Nzydenne crexkTpa 3ByKa JIMHEHHOTO pe3oHATOpa 1
(TIpakTHKYM)

N3mepenue nokazatenst NpeaoMICHUs 1

21. [mockonapaieabHOM MIIACTUHBI (TIPAKTHKYM)

22, M3mepenue moxasaTess NpeJIOMIICHNS TPU3MBI IO 1
MHHUMaJIBHOMY YTJIy OTKJIOHEHHUsI JIa3€pPHOTO JIy4a
(TIpakTHKYM)

23. [Tpumenenue 3¢ Qexra MoJTHOro BHYTPEHHET0 OTPaXKEHUS
B U3MEPEHHSIX (JICKIHs)

24, W3mepeHue nokasaress IpeIoMIICHUs IIPU3MBL C 1
MIOMOIIIBIO HAOJIOICHHS YTJIa MIOJHOTO BHYTPEHHETO
oTpaxxeHHs (IIPAKTUKYM)

25. [TpoBepka hopMyIbl TOHKOH JMH3BI C TOMOIIBIO METOIa 1
napajulakca, IpUMEHEHHOT O JJIsl OTIPEENICHNUS TTOJI0KEHUS
H300paKeHHS

26. [M3mepeHne GoKyCHOTO PacCTOSHUS pacCeHBaIOIIEH JTHH3bI 1
(TIpaKTHKYM)

27. Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3ITyYEHUS C 1

nomombio cxembl KOHra (mpakTukym)
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28.

OnpezneneHue ATHHBI BOJIHBI JTa3€pHOT0O U3JIyUEHUs C
nomouibto cxembl KOHra (mpakTukym)

29. W3ydeHue criekTpa CBeTa pa3IUyHbIX HICTOYHUKOB C
MOMOIIBIO TU(GPAKIIMOHHON PEIICTKH (PAKTUKYM)
30. UccnenoBanme 3aBUCHMOCTH UHTEHCUBHOCTH CBEUYEHHUS

CBETOAMOAA OT CHJIBI IPOTEKAIOLIEr0 Yepe3 Hero Toka
(IpakTHKYM)

31.

HccnenoBanue 3aBUCUMOCTH HHTEHCHBHOCTH CBEYCHUS
CBETOAMOAA OT CHJIBI IPOTEKAIOLIET0 Yepe3 Hero Toka
(IpakTHKYM)

32.

Hab6nronenue n36MpaTeabHOCTH BHYTPEHHETO
¢doroaddekra K JUTHE BOJIHBI cBeTa (IPaKTUKYM)

33.

HabnroneHnue n30upaTeIbHOCTH BHYTPECHHETO
(dhoTordhdekTa K yIMHE BOIHBI CBeTa (MTPAKTHKYM)

34.

Habmronenne n30npaTensHOCTH BHYTPEHHETO
(dhoTordhdekTa K yIMHE BOIHBI CBeTa (MTPAKTHKYM)
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