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INOACHUTEJIbBHAS 3AIINCKA

Hacrosmas paGouast mporpaMmMa Kypca BHEYpPOUHOH AesTenbHOCTH «OCHOBBI (PU3HUECKOro AKCIIEpUMEHTay (Jaee — mporpamma) pazpadboTtana
B COOTBETCTBUU C TpeboBaHUSAMHU (peepaTIbHOTr0 TOCYIapCTBEHHOTO 00pa30BaTeNLHOTO CTaHIApTa cpeaHero oodmero oodpasoBanus (naiee — OI'OC
COO) [1, 2] m HampaBiieHa HA OPTaHHM3AIMI0 OO0y4YeHHS B (U3MKO-MATEMAaTHYECKOM Npoduiie B COOTBETCTBUM C TpeOOBaHHAMHU (enepanbHOM
o0pa3oBaTensHOM MPOrpaMMbI cpearero oodmero oopaszosanus (OOIT COO) [3].

Peanuzamus mporpaMmbl MOYKET COJCMCTBOBATh JOCTHXKCHHUIO OOYYarOIIMMUCS TUIaHUPYeMbIX pe3ynbratoB ocBoeHus ®OIT COO, pa3Butuio
JUYHOCTH OO0ydYarommxcsi, (OPMHUPOBAHUIO M YAOBJIECTBOPEHHIO HMX COIHAIbHO 3HAYMMBIX HMHTEPECOB M MOTpeOHOCTEH, camMopeaan3aliu
oOyyaroluxcs yepe3 y4actue BO BHEYPOUHOU AesTenbHOCTH. OQHON U3 BO3MOXKHBIX (DOpM pealin3aiuu MporpaMMsbl sBIsieTcsl Kpykok. [Iporpamma
MOJKET pPEaTM30BbIBAaTbCA OOpPa30BAaTENbHONW OpraHU3allell CaMOCTOSTEIbHO JIMOO Ha OCHOBE B3aUMOJCWCTBUS C JAPYTHMH OpPTraHU3ALUSAMH,
OCYIIECTBISIOUUMHU 00Pa30BaTEIbHYIO JESTEIbHOCTD.

[TporpamMmma Kypca BHEYpOUHOU aesTenbHOCTH «OCHOBBI (DHU3MYECKOTrO 3KCIIEpUMEHTa» IMpeIHa3HaueHa it peanm3anuu B 10—11 kimaccax u
HampaBlieHa Ha JOCTH)KEHHUE COOTBETCTBYIOIIUX PE3YNbTAaTOB, chopMyIMpOBaHHBIX B (pemepanpHOl pabodyeil mporpaMMe Mo y4eOHOMY HpeaMeTy
«®Pu3ukay (yriyOJIeHHbIH YPOBEHB).

[Ipy wu3ydenun ¢GU3MKKM Ha YrayOJIEHHOM YPOBHE pealu3alus STHUX HPUHLHUIOB 0a3upyeTcsi Ha HUCHOIB30BAaHUU CAMOCTOSITEILHOTO
YUEHHYECKOTO SKCIEPUMEHTA, BKIIOYAIOUIETO, B TOM YHUCIe, paObOoThl (PU3UUECKOro mpakTukyma. [Ipu 3ToM mon paboTamMu mpakTHKyMa MOHUMAETCS
CaMOCTOSITENILHOE HCCIIeOBaHNEe, KOTOPOE MPOBOAUTCS [0 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BU/Ia 6€3 MOomaroBoil MHCTpYKIUU. B pesynbTare
o0ecrieunBaeTcsl OBJIAZICHUE OOYUYAIOIMIMMUCS YMEHUSMHU MPOBOJAUTH IMpPSIMbIE M KOCBEHHBIE M3MEPEHHS, MCCIIE0BATh B3aMMHBIC 3aBHCHUMOCTH JIBYX
(bu3MYECKUX BEIMYUH U OCYIIECTBISATH MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEIJIOKEHHBIX TUIIOTe3. Bece 3TO crmocoOCTBYET MTOCTHXKEHUIO OJHON U3
OCHOBHBIX 1I€Jiell M3ydyeHHs (U3MKM Ha YpPOBHE CpeaHEro oouero oOpa3oBaHUs — OBJAJACHHIO OOYYalOIIMMUCS METOJAMU CAMOCTOATEIBHOTO
TUTAHUPOBAHUS U TPOBEACHHs (PU3UYECKHX DKCIEPUMEHTOB, aHAIM3a W MHTEpPHpeTaluu HHPOPMAIHH, ONpeAeNeHUs] JOCTOBEPHOCTH MOTYy4YEHHOTO
pe3yJbraTta.

AKTYanbHOCTh peau3allii JaHHOW MPOTrpaMMbl ONIPEENIeTCsS TeM, YTO €€ OCBOSHHE TTO3BOJIET 00YJAIOIIUMCS Ha MPAKTUKE O3HAKOMHTHCS C
Pa3IMYHBIMU (PU3UYECKUMH SBJICHUSMHU, 3KCIEPUMEHTAIBHO M3YYUTh pa3iudHble (U3UYECKHE 3aKOHOMEPHOCTH, YINIYOMTh CBOM TEOPETUUYECKUE
3HAHUS, PA3BUTh UMEIOIIUECS U IPUOOPECTH HOBBIE MIPAKTHUECKUE YMEHHS M HAaBBIKM B 00JaCTH TUIAHUPOBAHMSI, TOATOTOBKH, IPOBEICHNUS, aHAIN3A U
UHTEpIpeTaluy (PU3NIecKOro SKCIEepUMEHTA.

[IporpamMmma naet oOydaromMUMCS BO3MOXKHOCTh MPUOOPECTH MPAKTHUECKUH OMBIT paboOThl ¢ J1abopaTOPHBIM OOOPYIOBAHUEM, OBIAJIETH
KOHKPETHBIMU TpUEMaMH HCCIIEOBATEIbCKON JEATENIbHOCTH HAUYMHAIOUIETo (DU3MKa-IKCIEPUMEHTaTopa, Cc(HOpPMUPOBATh HABBIKM OLIEHKH
MOTPEIIHOCTEeH Pe3ylIbTaTOB M3MEpEeHUs (U3MUECKUX BENUYHMH. Peanusanusi mporpaMMbl CO3AaeT YCioBHUS A (OPMUPOBAHUSA y OOYHaIOIIUXCS
HECTaH/IapTHOIO KPEaTHUBHOTO MBIIIJICHHS, COJEUCTBYET pPa3BUTHUIO HHIWBUIYaIbHOCTU CYXACHWH, (OPMUPOBAHMUIO KYJIbTYphl OOOCHOBAHUS
COOCTBEHHOT'O MHEHHMS U CBOOOJIBI €0 BBIPAXKEHUSI.

[IporpamMmma MoskeT ObITH BOCTpeOOBaHa OOy4arOIIMMHUCA, KOTOPHIE MMEIOT MHTEPEC U MOTHBAIMIO K YIIyOJEHHOMY HM3y4eHHUIO (QU3UKU U
MaTEMaTHKH, TOTOBATCS K YYaCTHIO B OJIMMITHAJIaX MIKOJFHUKOB MO (DU3HKE, B paMKaX KOTOPHIX MPEIYCMOTPEH MPAKTUYECKUHN TYP.

[Iporpamma mpecienyetr HE TOJBKO 00pa3oBaTeiIbHbIE, HO U BOCIUTATENbHbIE 1I€TH, TOCKOJIBKY COOTBETCTBYET HJEE HKOJIOTU3ALMHU U HJiee
MIPUKJIATHON HAIIPaBICHHOCTH, KOTOPBIE, B YHCIIE APYTUX UJIEH, TOJ0KEHBI B OCHOBY Kypca ¢pu3uku, nzydaemoro Ha crynenun COO.
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BapuaHTbl peajuzauuy NnporpaMMsl 4 (popMbl NPOBeAeHUs 3aHATHI

Peanuzanust mporpaMMbl MpeanojaraeT CoueTaHWe pPa3NUYHbIX (OpM TPYNmoBOd paboThl (CAymIaHWe JIeKUMH, JUCKYCCUs, MOHTaX
HKCHEPUMEHTAIbHBIX YCTAHOBOK, MPOBEACHHUE (PU3NUECKUX U3MEPEHHH 110]] PyKOBOACTBOM IIPENOAaBaTelis) U MHIUBUAYAIbHONU PaOOTHI (BBIIIOJHEHHUE
CaMOCTOSITENILHBIX ~ paboT W paboT  mpakTukyma, oOpaboTka W HUHTEpHpeTanus  pe3yldbTaroB  (DU3UYECKUX  H3MEPEHUN).
Hcnonb3oBanue Takux (GopMm pabOThl OMOraeT pa3BUBaTh y OOYyYaroIUXCs, C OJHON CTOPOHBI, HABBIKM BOCHPUATHS HOBOM MH(pOpMaLuu npu
pa3nuyHBIX (QOopMax ee Mojauu, a ¢ APYrod CTOPOHBI — AKTHBHOCTb, CAMOCTOATENIBHOCTh M TBOpYECKOE Hadano. B 1emoM peanuzanusi JaHHOM
IpOrpaMMbl JIOJDKHA IIOJIOKUTEJIBHO CKa3bIBaTbCsid Kak Ha AakTyalu3allud 3HaHWM, YMEHMH M HaBBIKOB OOydaloIUMXcsi B paMKax HX
npeanpoQecCuoHaNbHON TEXHOIOTHYECKOH (MH)KEHEpHOW) MOATOTOBKH, TaK U Ha COLUAIBHOM (DOPMUPOBAHUU JTUYHOCTH OOYUYAIOIIUXCS.

[Tporpamma Kypca paccuuTana Ha 68 4acoB, B paMKaX KOTOPBIX MPEAyCMOTpPEHbI Takue (hopMbl padoT, KaK JIEKLIUH, CAMOCTOSITEIbHbIE PAOOTHI
1 paboTHI MpakTHKyMa. B X01e caMOoCTOATENBHBIX PadoT 00yJaronecs Mo KOHTPOJIEM IPEToIaBaTelis 3aKpeIuIsSiOT HOBbIE 3HAHUSA, OTPa0aThIBAIOT
OIlpe/ieJICHHbIe YMEHMS W HaBbIKM. PaboThl NpakTUKymMa IOJpa3yMeBAalOT CaMOCTOSTENIBHOE pELIeHHE OO0YYaroUMMHCS SKCHEPUMEHTAIbHbBIX
¢usnueckux 3ama4. Temarnka paboT MPaKTHKyMa M MOPAIOK UX CIETOBAHUS COOTBETCTBYIOT CTPYKTYpPE TEMAaTHUECKOTO IUTAHUPOBAHUS (enepaabHOR
paboueii mporpaMMel o yueOHOMY npeamery «Pusnkay (yriryoJIeHHbIH ypPOBEHB).

[IporpamMma paccunTaHa Ha peajau3alyi0 B T€YeHHE ABYX JieT oOyueHus B 10-11 kimaccax mpu NMpoBENEHUHU 3aHATUH OJUH pa3 B HEJIEIIO
oobeMoM 1 yac kaxxaoe. [Io ycMOTpeHuto yuuTesst Mops0K CIeJOBaHUS 3aHATUH MOXKET ObITh U3MEHEH, @ HEKOTOPbIE MOT'YT ObITh HUCKJIFOUEHBI.

JlonyckaeTcs peain3anys 4acTy IPOrpaMMbl B TEUEHHUE OJHOI0 Y4eOHOro roja — s ooydaromuxcs Tosibko 10-ro miu Toapko 11-ro knacca.
OnHako B 3TOM ciyyae npu pabote ¢ oOydaroumucs 11-ro kimacca pekoOMeHIyeTcsi HauMHaTh H3JIOKEHHME Y4eOHOro marepuanga C MpOBEICHHUS
3aHATUNA, HaNpaBICHHbIX Ha OCBOEHHME OO0YyYarolIMMHCS OCHOBHBIX TIPUEMOB M  METOJOB 00pabOTKM  pe3yibTaToB  (PU3NYECKUX
M3MEPEeHUH U OLEeHKH morpemHocTel. s atoro pexkomenayercs: 1) mpoectu B kiacce 3aHaTust Ne 1, Ne 3 u Ne 5 u3 mporpammer 10-ro kiacca; 2)
3aJ1aTh Ha oM BbinosiHeHue 3aganuii Ne 2, Ne 4 u Ne 6 u3 nmporpammel 10-ro kiacca; 3) B gajipHelIIeM ciaeoBaTh nporpamme 11-ro kinacca, HCKIIOUNB
U3 Hee, IO YCMOTPEHUIO YUUTENs, Kakue-1100 Tpu 3anATHs (Hanpumep, Ne 16, Ne 17, Ne 18).

Bo3moxHO Taxke ocBoeHue oOydarommmucsa 11-ro kiacca MoJIHOM MporpaMMbl MPHU YCIOBUM IPOBEACHUS 3aHATHH /JBa pa3a B HEIENIIO
o0beMoM 2 yaca Kaxzgoe. Psg paboT mpakTukyma (Ha YCMOTPEHHE YYMTeNs) MOXKET ObITh 3a/aH OOydyarolMMCsl Ha JIOM JJIsi CaMOCTOSITENIbHOTO
BBITIOJTHEHUS C MTOCJIEAYIOIIUM KOHTPOJIEM U 00CYKJIEHUEM IMOIYYEHHBIX PE3yJIbTaTOB.

B3aumocss3sb ¢ denepanbHoil padoueil nporpaMMoii BoCUTAHUS

[Iporpamma pa3zpaboTana ¢ y4eToM peKoMeHaanui GeaepanbHoi pabodeil mporpaMMbl BOCIUTAHUA. B 4acTHOCTH, OHA YYUTHIBAET TICUXOJIOTO-
MeJarornyeckue 0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM KaTErOPUHU 00YJarOIIHXCS.

[TporpaMMa COOTBETCTBYET TAKHM II€JIIM BOCIHTAHHS OOYYarONIMXCs, KaK Pa3BUTHE JIMYHOCTH, CO3JaHUE YCIOBUH JUIT CAaMOOIPEIICICHHS H
COLIMATN3aIUH.

[TporpaMmMa COJEHCTBYET PEIICHUIO CICIYIONMIMX 3a7a4 BOCHHUTAHHS OOYYaroNIMXCs: YCBOCHWE 3HAHWW, HOPM, JTyXOBHO-HPABCTBEHHBIX
[EHHOCTEH, TpaJMIIUNA, KOTOpPbIE BHIPa0OTaIo poccHiickoe oO0IecTBo; (GOPMUPOBAHHE M PA3BUTHE JIMYHOCTHBIX OTHOIIEHUH K ATHM HOpMawm,
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LEHHOCTSIM; TMPHOOPETEHNE COOTBETCTBYIOIIETO ATHM HOpPMaM, IIEHHOCTSM, TPAJUIUSAM COIMOKYJIbTYPHOTO OIBITAa TIOBEACHHUS, OOILEHHUS,
MEXJIMYHOCTHBIX M COLHUAJIbHBIX OTHOLIEHWH, IPUMEHEHHs [OJIyYE€HHBIX 3HAHMH; JOCTM)KEHUE JIMYHOCTHBIX pPE3YyJbTaTOB OCBOEHUS
o0meo0pazoBarenbHON porpaMmel 1o gusuke B coorBercTBUU ¢ PI'OC COO.

[TporpamMma COOTBETCTBYET CJIEAYIOIIUM OCHOBHBIM HAIIPABJICHUAM BOCIIUTAHMSL.

1) TpynoBoe BoCIUTaHHWE — BOCHHTAHUE YBAXKEHHS K TPYAY, TPYASIIUMCS, pe3yibTaTaM Tpylda (CBOETO M JAPYTHX JIIOJCH), OpUEHTAlusl Ha
TPYAOBYIO JEATEIbHOCTb, MOIY4YE€HUE MPO(ECCHH, JTUYHOCTHOE CAMOBBIPAKEHHE B IMPOAYKTHBHOM, HPABCTBEHHO JOCTONHOM TPYZAE B POCCHUICKOM
o0IIeCTBe, NOCTHKEHHE BBIIAIOUIMXCS PE3YIbTaTOB B MPOPECCHOHATBHON NESATEIbHOCTH. LleneBbIMU OpUEHTHpaMU SBISIOTCS: (HOpPMUpPOBAHHE
OCO3HaHHOM T'OTOBHOCTH K MOJYYEHUIO PO(PECCHOHATBHOTO 00pa30BaHus, HENPEPHIBHOMY 00pa30BaHUIO B TEUCHHE JKU3HU KAK YCIOBUIO YCIELIHON
npoeCCUOHATBPHON M OOIECTBEHHOW JEATeNbHOCTH; IOHUMaHHWE creuuduku camooOpa3oBaHUS M NPO(PECCHOHANTBHON CaMONOATOTOBKHA B
MH(POPMALIMOHHOM BBICOKOTEXHOJIOIMYECKOM OOIIECTBE, TOTOBHOCTH YYHUTbCA M TPYIUTbCS B COBPEMEHHOM OOIIECTBE; OPHUEHTUPOBAHHOCTb
Ha OCO3HAaHHBIA BBHIOOP cepbl MPo(ecCHOHATBHOW TPYIOBOW AEATEIFHOCTH B POCCHHCKOM OOIIECTBE C YYETOM JIMYHBIX JKU3HEHHBIX IUIAHOB,
notpeOHOCTEH cBOEH ceMbH, 001IECTBA.

2) DKoIOTWYecKoe BOCIUTaHHE — (OPMHUPOBAHUE SKOJIOTUYECKOH KyJIbTYPHI, OTBETCTBEHHOI'O, OEPEKHOTO OTHOIICHHS K TPUPOJE,
OKpy’Karomien cpene Ha  OCHOBE  pOCCHUICKMX  TPaJULMOHHBIX  JTYXOBHBIX  IICHHOCTEH, HaBBIKOB OXpaHBl, 3alIUTHI,
BOCCTAaHOBJICHHS TIPUPOJIBI, OKpYXKaromIeil cpeapl. LleneBbM OprueHTHPOM SIBIISIETCSI OCO3HAHHE HEOOXOJMMOCTH MPUMEHEHUS 3HAHUS €CTECTBEHHBIX U
COLMAJIBHBIX HAyK JUIsl pa3yMHOTr0, O0€peKIMBOIr0 IPUPOAONOIb30BaHUS B OBITY, O0IIECTBEHHOM IPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO TO3HAaHHUS — BOCIIMTAHHE CTPEMJICHUS K MO3HAHMUIO CeOst M IPYTUX JIIOACH, NPUPOABI M OOIIECTBA, K MOIYyYCHHIO
3HaHUI, Ka4eCTBEHHOI0 00pa30BaHUs C Y4YETOM JIMYHOCTHBIX MHTEPECOB M OOLIECTBEHHBIX NOTpeOHOcTel. LleneBbIMM OpHEHTHUpaMU SBISIOTCS:
(GbopMHpOBaHUE JEATEIBHO BBIPAXKEHHOI'O MO3HABATEIILHOTO MHTEpeca B 00JaCTH (PU3UKU C YUETOM CBOHMX MHTEPECOB, CIIOCOOHOCTEW, JOCTUKEHMIA;
MOJTyYeHHEe MPEJCTAaBICHUNH O COBPEMEHHOW HAay4HOM KapTHMHE MHUpA, O JOCTH)KEHUSX HAyKH M TEXHHKH, O 3HAUEHUH HAYKU B KH3HH POCCHHCKOTO
oOmiecTBa, o0ecredeHnH ero 0€30MacHOCTH; IPUOOPETEHHE HABBIKOB KPUTUYECKOTO MBIIIJIEHUS, ONPeIeIeH s TOCTOBEPHOW HayuyHOU MH(OpMauu
U KPUTHKHM aHTHHAY4YHBIX NPEACTABICHUH; pa3BUTHE U NMPUMEHEHUE HABBIKOB HaONIO/EHUS, HAKOIJIEHUS M CHCTEMaTH3aluu (PaKTOB, OCMBICIECHUS
OTIbITA B €CTECTBEHHO-HAYYHOU 00JIACTH MMO3HAHMS, NCCIIEIOBATEIBCKON IEATEIIEHOCTH.

OcobenHocTH padoThHI yUuTeIs N0 MPOrpaMMme

[Tpu peanu3zanyu JaHHON MPOrpaMMBI 3a/lauya yUUTellss COCTOUT B TOM, YTOOBI CO3/1aTh YCIOBUS JJIsi YCBOSHHS 00YYarOIUMUCS HOBBIX 3HAHUM,
NpUOOpPETeHUsT IMU HOBBIX YMEHHI M 3aKpeTuieHHs HABBIKOB, HEOOXOIUMBIX ISl MMPOBEACHUS (U3NIECKUX SKCIIEPUMEHTOB M aHAIHM3a MOJTyYeHHBIX
pe3yibTaTOB.

Jns pemieHus 3ToW 3aJaud HEOOXOJMMO Haluyue B KaOuHere (GU3MKM OOOpYNOBaHUS, KOMIUIEKTYIOIIMX W PACXOJHBIX MaTepuasoB,
TpeOYIOLMXCS /ISl TPOBEACHUSI CAMOCTOSITENIBHBIX PadoT U paboT mpakTukyMma. [lepeuens npeiaraeMbix paboT chopMUpoOBaH TaKuM 0Opa3oM, 4TO
MOJITOTOBKA K WX MPOBEICHUIO HE JOJDKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPYAHEHUIH — BCE HEOOXOAMMOE ISl pean3allii MPOTPaMMBbl, KaK MPaBUIIO,
1100 HaXxoAMUTCS B KabuHeTe (PU3UKH, JIMOO JOCTYITHO B IIOBCEHEBHOM OBITOBOM OOMXO/IE.

[lepen HayanoM 3aHATHI YUUTENIO PEKOMEHIYETCSI CAMOCTOSITENIbHO BBINOJIHUTH BCE TEOPETHUECKHE 3aJaHUs, CAMOCTOSTENIbHbIE PabOThl U
palboThl MpakTHUKyMa, KOTOpBIE JOJDKHBI OYyAYT BBIIOJHATH OOyyaromuecs. DTO JAaCT YYUTENI0 BO3MOXKHOCTb HE TOJIBKO BBISIBUTH BO3MOXKHBIE
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TEXHUYECKHE MPOOJIEMBI, HO U MOJIYYUTh KOHTPOJIbHBIC PE3YIbTAThl H3MEPEHUH M UX 00pabOTKH, KOTOPHIE MOHAT00ATCS sl JaJibHEHIIEH MPOBEPKH
IIPaBUIBHOCTH BBINOJIHEHUS pab0T 00ydyarouMuUCs.

[TockonbKy OAHMM M3 TJIAaBHBIX PE3YJIbTAaTOB PAa0OThl YYHUTENsl B PaMKax BHEYPOUHOH JESTEIBHOCTH SIBISETCS JIMYHOCTHOE DPAa3BUTHE
o0yyJaroImuxcs, Y4YUTENII0 PEKOMEHIYETCs IpH NPOBEAEHUM 3aHATHM IO MporpaMMmMe akTUBHO YYacTBOBATh B JIEATENBHOCTH OOy4aroIIUXCs,
KOHTPOJIMPOBATh XOJ BBINOJIHEHHUS UMHU 3KCIEPHUMEHTAIbHON padOThl, HAPABIATh U KOPPEKTHUPOBATh MX JIEHCTBUS, CBOEBPEMEHHO YKa3blBaTh Ha
OIMOKM W HEIOYeThl, MOJACKA3bIBaTh M JIEMOHCTPUPOBATh IPABHJIbHBIE CIIOCOOBI BBIOJHEHMS IPAKTUYECKOM pPabOThl, 0OCYXJaTh HPUYMHBI U
BO3MOYKHBIE TTOCJICACTBHUS JONMYCKAEMBIX OIMOOK. Bo Bpemst 3aHsATHI HEOOXOIMMO MOJIEPKUBATh T0OPOXKEIATEIbHYIO aTMOC(epy COTPYIHUYECTBA.

VYuuTento crieayer y4MThIBaTh, YTO JIOTMKA OCBOCHMs IIPOrpaMMbl IpEAINoiaraeT IMOCJIEOBaTeIbHOE H3yueHHE MaTepualla — cHadaia
o0yyJaromuecs J0JDKHBI OCBOMTH 0a30BbIE MPUEMBI U METOABI MPOBENCHUS (PU3NUECKUX U3MEPEHUN U 0O0pabOTKH IMOJIydaeMbIX pe3yJbTaToB, a YXKe
3aTeM MPUMEHSTh UX Ha MPAKTHKE IO CXEME «OT MPOCTOro K ciloKHOMY». IloToMy mpumepHasi cxema MpOBEIEHHs 3aHATHH 110 IpOrpaMMe MOXKeET
OBITh CIICTYIOIICH:

1) oObscHEHNE TEOPETUYECKOI0 MaTepraa o TeMe;

2) NOATrOTOBKA K BBINOJIHEHUIO CAMOCTOSITENIbHON pabOThl UM pabOThl IPAKTUKYMa — OOCYKIEHHE 3aJjaHusl, yCTPOUCTBA SKCIIEPUMEHTAIbHOMN
YCTaHOBKH, HEOOXOAUMOr0 TEOPETUUYECKOI'0 MaTepuala, MIPUeMOB U METOJOB MPSIMBIX 3KCIIEPUMEHTAIBHBIX U3MEPEHHH, CIIOCO00B UX 00paboOTKH U
OLICHKHU ITOTPEIHOCTEN U3MEPEHUM;

3) npoBeeHUE CaMOCTOATENILHONW PabOThI MIIM PA0OTHI MPAKTUKYMa, KOHTPOJIb MPABUIIBHOCTU MPOBEACHUS U3MEPEHUN;

4) 00paboTKa MOTYYEHHBIX YKCIIEPUMEHTAIBHBIX JTaHHBIX, OI[CHKA MOTPEITHOCTEH;

5) obcyxaeHue pe3ynbTaToB 00pabOTKH MOJYyYEHHbBIX SKCIIEPUMEHTAIBHBIX JAHHBIX U IPOBEPKA UX MPABUIBHOCTH.

B ciayuyae HexBaTKM BpEMEHM Ha pealM3alllio B Kilacce MyHKTa 4 JaHHON CXeMbl PEKOMEHAYETCS MPEAJIOKUTh O0y4YarOUIMMCS BBIITOJHUTH
COOTBETCTBYIOILIME AEHCTBUS JI0OMa, a IYHKT 5 peaJn3oBaThb B Hauajue CIEAYIONIEro 3aHATHs, JHUOO MPOBECTH HEOOXOIMMbIE OOCYXAEHUS C
00y4arolMMUCs B MOPSAKE MHAWBUIYaIbHOU pabOTHI.



COJIEP)KAHUE KYPCA BHEYPOUHOU JEATEJBHOCTH «OCHOBBI ®PM3UYECKOI'O SKCHEPUMEHTA
(PU3UKO-MATEMATHYECKHUU TPODPUJIID)»

10 KJIACC

3ansrtue 1. [lorpemHocTH B 3KCNIEPUMEHTE
Jekyusn «lloepewnocmu npsameix usmeperuiiy. O0CyKaaeTcsi IPUPOAa BOSHUKHOBEHHSI TOIPEIIHOCTEH, METOIbI UX MUHUMH3AIMHN U OIICHKH.
Jexyun «lloepewnocmu xoceenHvix usmeperuity. OOCYKIAIOTCS METOJIBI U TIPUEMBI OLIEHKH ITOTPEITHOCTEH KOCBEHHBIX U3MEPEHUI.
Ucnonb3yembie Matepuaibl: [4], yactsb 1.

3ansTue 2. OueHKa NOrpemHOCTel NPAMBIX U KOCBEHHBIX U3MepPeHu i
Camocmoamenvnan paboma « Oyenka nocpeuiHocmeli KOCEEHHbIX USMEPEHULL NO Pe3VIbMAmMaM NPIMbIX USMEPEHULLY.

3ansaTue 3. Ycpennenue usmepenuii. Ciryyaiinasi norpemsoctb. Kunemaruieckue u3mMepeHus

Jexkyua «Cnyuaiinvle nozpewnocmuy. B COOTBETCTBUM C YPOBHEM HOJATOTOBKHM OOYYAIOLIIUXCSA U JTOCTYIHBIM O0OPYAOBAaHHMEM MOXET ObITh
MpOBE/ICHA OHA U3 ABYX pabOT MPaKTUKyMa.

Ipakmukym Ne 1

3adanue. Onpenennte ¢ MaKCUMaJIbHON TOYHOCTBIO CPEJIHIOI CKOPOCTD JIBUKEHUS 3€PHBIIIKA MII€Ha B OYTHUIKE C BOJOM.

Obopyoosanue. 111eHo, HaMOJIHEHHAsE BO/I0H MIacTUKOBAs OYThIJIKA C OTPE3aHHBIM T'OPJIBIIIKOM, CEKYHJIOMED, JTMHEHKA.

Kpamkoe onucanue peuwienus. IlpoBomutcs cepust SKCIEPUMEHTOB IO HU3MEPEHHUIO C IMOMOINBIO CEKYHJOMEpa BpPEMEHHU HPOXOXKICHUS
3€pHBIIIKOM IIIEHa B TOJIIE BOABI HEKOTOPOro (PMKCHPOBAHHOTO PACCTOSHUS BJAOJIb BEPTUKAIU. BhIUMCHseTcs cpeqHee BpeMs ABMXKEHHS 3€peH.
PaccuntbiBaeTcs cpefHssl yCTaHOBHUBIIASACS CKOPOCTh ATOr0 ABMKEHMsI. OLleHUBAETCs MOrPEUTHOCTb.

Onucanue cxodiceli pabomvl npaKmuKyma: BCEpOCCUIICKast OJMMITHAA IIKOJIBHUKOB MO (pr3Kke, peruoHanbHbli atan 2023 r., 3agaya «Ilmeno
u BsizkocThy [9, 10].

Ilpakmukym Ne 2

3aoanue. CobepuTe YCTAaHOBKY JUIsl 3allyCKa Iapuka B TMOJET C HEKOTOPOH BHICOTHI € (DMKCUPOBAHHOW TOPU3OHTAIHLHON HavYabHOU
cKOpocThlo. MccnenyiiTe 3aBUCHMOCTh BEPTUKAJIBHON M FOPU30HTAIBHOM KOOPAMHAT IIapHKa Ipu nosere. Onpenennure CKOpOCTh IIapuKa B Hadase
oJIeTa.

Obopyooeanue. CTanbHON 1IApUK, IIYCKOBOE YCTPOHCTBO (OTPE30K AIIOMHUHUEBOTO MPOQMIIs, MarHUT HEOJUMOBBIH, ABa CTAIBHBIX IIAPUKA),
HITaTUB C JIaNKOW U My(TOH, MaNsIpHBIN CKOTY, pyJieTKa, KONUpoBaibHas Oymara.

Kpamxoe onucanue pewenus. OcymecTBisercst cOopKa IMyCKOBOH YCTaHOBKHU. [IpoBouTCS cepusi SKCIIEPUMEHTOB IO 3aITyCKY IIapHUKa B MOJIET
Y U3MEPEHHIO KOOPAWHAT Ma/IeHUs [IapuKa OTHOCUTENbHO TOUKHU cOpoca. [1o mosyueHHbIM JaHHBIM pacCUMThIBA€TCSA HadallbHas CKOPOCTh MOJIeTa
niapuka.

Onucanue cxooiceti pabomvl NpaKmukKyma: MEXIyHApOHAS OJTUMITHA]IA TI0 dKCIepuMeHTanbHou ¢usuke 2021 r., 3agada «[lTymkay [11].



3ansrue 4. IIpocreiiline reoMeTpuyeckue H3MepeHus

Ilpakmukym

3aoanue. Ompenenute ¢ MaKCUMAJIbHOW TOYHOCTBHIO TOJNIIMHY MPOBOJOKA M BHEIIHWN JAWAMETP WIJIBI, IJIOUIab HAPUCOBAHHOW Ha JIUCTE
Oymaru urypsl, o00bemM Opycka. OLIEHUTE MMOTPEIIHOCTH.

Obopyoosanue. IlpoBosoka, uria oT mmnpuna (co CTOYCHHBIM OCTpUEM), H300paxkeHHe (GUrypbl CIO0XKHOH (HOpPMBI Ha Pa3TMHOBAHHOMN
KBajJpaTamMu Oymare, 1€peBsiHHbII OpyCOK, JIMHEHKa, IITaHT€HIUPKYJIb.

Kpamxoe onucanue pewenus. IIpoBoAsTCS WU3MEPEHUS TONIIMHBI MPOBOJIOKM METOAOM psaoB. [IpoBOAMTCS HM3MEpeHHE AMaMEeTpa HIJIbI
METOAO0M IpoKaThiBaHUs. [IpoBoauTCS M3MepeHne IIomaau GUrypsl METO0OM IO/IcUeTa IUIOIAAM 110 KIeTKaM CETKH U3BecTHoro mara. IlpoBoaurcs
u3Mepenue radbapuToB Opycka U BeIYHCICHHE ero o0beMa. OIeHUBACTCS MOTPEUIHOCTh U3MEPEHHBIX Bel4YHH. [IpoBOANTCS MpoBepKa NpaBUIBHOCTH
M3MEPEHUs AUaMeTpa UIJIbl C TOMOIIBIO IITAHTeHIIUPKYJIS.

3ansrtue 5. I'padpuku 3xcnepuMeHTAIbHBIX 3aBUcUMOCcTel. ['paduyeckas 00padoTka TaHHBIX

Jlexyus «Oghopmnenue epaguxos s3xcnepumenmanvhvix 3aeucumocmei. I paguueckas obpabomka Oamnwvixy. OOCYKHAIOTCI OCHOBHBIE
npaBmiia opopMIIeHUS rpadUKOB 3aBUCUMOCTEN (DU3MUYECKUX BEIMYUH JIPYT OT Apyra.

Camocmoamenvnasa paboma «llocmpoenue cpaguxoe ¢ coomeemcmeuu ¢ U3y4eHHbIMU NPAGULAMU C UCNOTL308AHUEM 20MOBbIX MAbIUY C
OQHHBIMUY.

Hcnonv3zyemvie mamepuanvl: METOIMYECKHE peKkoMeHanuu LlenTpanbHoi mpeaMeTHO-METOIMYECKOM KOMUCCHH 10 OIIEHUBAHUIO OPOpPMIICHUS
rpadUKOB Ha MPAKTHUYECKUX Typax BCEPOCCUICKOM OMMMITMA/IBI ITKOJIBHUKOB 10 Qu3uke [12].

3ansaTue 6. O0padoTKa HeJMHEHHBIX 3AaBUCHMOCTEH: JIMHEAPU3aLuus, NOACYET MJIOIIAIH O] rPaPUKOM, MOCTPOEHHE KAacaTeJbHBIX K TPaQUKY

Jexkuyua «Jluneapuzayus dKcnepuUMeHmantvbHulX 3agucumocmell u opyaue epaguieckue cnocodvl oopabomku oanHvixy. OOCYKIaeTCI METO
3aMeHbl  NEPEeMEHHbIX MpPU  JIMHEApU3alMU  HKCIEPUMEHTAIbHBIX  3aBUcHUMOcTed.  OOcyxnaercs  (QU3MUECKUH  CMbICH  IUIOIIAAU
o1 rpa¥KOM U YIJIOBOTO KO3(pPUIIMEeHTa KacaTelbHON K rpaduKy.

3ansitue 7. U3MepeHue 3aBUCHMOCTH KOOPAUHATHI IPAHUIIBI 00/1aCTH HAMOKAHMA OT BpeMeHHU. JIuHeapu3anus 3aBUCUMOCTH

IlIpakmukym

3aoanue. Beipexbre U3 OymMakHOU caneTku JIeHTY 1uHoH 30 cM 1 mmpuHO#i 2—3 cM. OnmycTuTe KOHel OyMa)kHOM JICHTHI B BOJY U BKITIOUHTE
cekyHaomep. M3yunre 3aBUCUMOCTh KOOPAUHATHI IPAHUIIBI 00JIaCTH, MPONUTABILEHCS BOAOH, OT BpeMeHU. OnpeennTe XapakTep 3TOW 3aBUCUMOCTH.

Obopyoosanue. Cekynnomep, Oymaxkabie candeTku, pyyerka, yamka [lerpu.

Kpamxoe onucanue pewenus. CTaBUTCA OIBIT 10 U3YYEHHUIO JIBUKEHUS TPAHUIBI HAMOKaHHs OyMmMakHOW canderku. Vcnonb3yeTcs 3ameHa
MEPEMEHHBIX JUIs JIMHEApU3alliil 3aBUCHMOCTH M TIOCTPOCHUS JIMHEHHOro rpauka, KOTOPBIA BIIOCIEACTBUU TO3BOJISIET CYAUTH O KOHKPETHOM
XapakTepe 3aBUCUMOCTH.

Onucanue cxooiceti pabomul npakmukyma: [5], 3amaga Ne 32 «Hamokanune TkaHm.



3anstue 8. U3yueHne ynpyroro rucrepesmnca

Ilpakmukym

3aoanue. 3akpenure ¢ MOMOIIBIO 3a)KUMa JIMHEHKY Ha croie. [IposenpTe AyXKy 3aKkMMa B KOJIBIIO OAaHKOBCKOM PE3MHKH. 3aleTIUTe KPIOYKOM
JMHAMOMETpPa KOJIBLIO pe3UHKH. V3MepbTe 3aBUCHMMOCTH JUIMHBI PE3MHKHM OT PACTATMBAIOLICH CHIIBI IpU Harpys3ke (pacTsyKEHUM) M pasrpysKe.
[TpoBenute m3mepenus ¢ marom B 0,5 H, npu kaxaom n3mepenuu aenaiire 3aaepxky B 30 c. Iloctpoiite rpaduk n3MepeHHON 3aBUCUMOCTH, OTIHIIIUTE
ee xapakrep. Craenaiite nNpeanoiaokKeHnus o NpUuYMHax HaOaroaeMol 3aBucUMOCTH. PaccunTaiite, B KakuX Ipeaeiax JICKUT KOAPPHUIHUEHT KECTKOCTH
pPe3UHOBOrO KoJbLia. Vcrionb3ys nojlydeHHbIE JaHHBIE, pACCYMTANTE, KAKYI0 SHEPTHUIO MTOTVIOTHIIA PE3UHKA 32 BPEMs IIPOBEACHUS U3MEPECHUI.

Obopyoosanue. JInneilika, 3a)KuM, JTUHAMOMETP ¢ IpeaesoM uzMepenuit 5 H, pe3nnoBoe koub1o (pe3uHKa 1)1 OaHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewenus. BBITONHACTCS ONBIT IO U3YYEHHUIO 3aBUCHUMOCTH CWIJIBI YIPYTOCTH PE3MHOBOIO KOJIBLIA OT €r0 JUIMHBI IPH
IIOCTENIEHHOM YBEJIMYEHUM U TpU IOCTENIEHHOM YMEHBUICHWU pacTaruBaromied cuibl. HabGmromaercss sBieHue ymnpyroro ructepesuca. Jlse
MOJTyYCHHBIEC AKCIIEPUMEHTAIbHBIC 3aBHCUMOCTH HAHOCSTCA Ha OAuH Tpaduk. [IpoBoanTCS aHANN3 MOTYyYEHHBIX PE3yJIbTaTOB.

3ansaTue 9. Haxoxnenue Maccebl JIMHEHKH M IINPHLA € IOMOIIBI0 YPABHOBEIIMBAHUS pbluara

Ipakmukym

3adanue. Onpenennte ¢ MaKCUMaJIbHON TOYHOCTBIO MacCy LINPHULIA U MacCy JIMHEUKH.

Obopyoosanue. lllnpun o6bsemom 20 mi1, TuHElKa, cTakaH ¢ Bojoi. Kparkoe onrcanue pemenus. K KoHIly TMHEHKH, KOTOpasi UCIIONB3YETCS B
Ka4yecTBE pbluara, MoJABEUIMBAETCS MIpHIl. M3MepsieTcss 3aBUCMMOCTh KOOPAMHATHI TOYKH OMOPHI YPaBHOBEIIEHHOTO pblyara OoT o0bemMa BOABI B
mmpute. [lo momydyeHHBIM JaHHBIM OMPEAEIAI0TCA Macca IIPHUIAa U Macca JIMHEHKH.

Onucanue cxooicell pabomul npakxmuxyma. peruoHabHBIA dTan onumnuaasl uM. Jx. K. Makcsemna o ¢usuke, 2014 r., 8 xiacc, 3agada
«HenecTpyKTUBHBIN aHAIIU3Y.

3ansaTue 10. U3mepenne kodppuuuenTa 3HepreTHYeCKUX MOTEPhb NPH OTCKOKE MIAPMKA OT IIOBEPXHOCTH

Ilpakmukym

3aoanue. IlpoBenuTe HcceOBaHUE 3aBUCMMOCTH BBICOTHI OTCKOKA IIApUKa TOCJIE COYAApEHHUs C MOBEPXHOCTHIO CTOJIA OT BBICOTHI cOpoca.
[IpoBeauTe ONBIT It ABYX TUHOB IIapuKoB. ONpenenure XxapakTep 3aBUCUMOCTH.

Obopyoosanue. llapuk 11 HACTOJILHOTO TEHHUCA, PE3UHOBBIN MIAPHK «IIOTPBITYH», PYJIETKa, MAISIPHBINA CKOTY.

Kpamkoe onucanue pewenus. IIpoBOOUTCS ONBIT 10 M3MEPEHHUIO BBICOTHI OTCKOKA IIApHUKAa IIOCIE COYIHAPEHUSA C IIOBEPXHOCTBIO
TOPU30HTAJIBHOIO CTOJNa B 3aBUCHMMOCTH OT BBICOTHI cOpoca. M3mepeHHs MpoBOAATCS JUIsl JBYX THIOB MIapHKOB. JlJis pe3MHOBOrO Iapuka
3aBUCHMOCTbH SIBJISIETCSI MIPSIMOW MPOMOPLMOHAIBHOCTBIO, JUISl IIapUKa OT HACTOJBHOTO TEHHHCA 3aBHCHUMOCThH HE sBIeTCS TakoBOW. OOCYyx aaroTCs
BO3MOJKHBIE IIPUYMHBI TIOJYYEHHBIX PE3YyJIbTAaTOB.

3ansaTue 11. OnpeneseHne TeMNI0EMKOCTH TBEpAOro Tesa
Ilpakmukym
3aoanue. Onpenenure ¢ MaKCUMaIbHON TOYHOCTBIO TETJIOEMKOCTD IPy3HKa.
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Obopyoosanue. I'py3uk maccoit 50 1, crakan o6bemMom 0,2 71 ¢ BOJO KOMHATHON TeMIIepaTyphl, EMKOCTh C TOpSYel BOJIOH, ABa TEPMOMETPA,
caneTKu, MOTHOC, HUTh.

Kpamxoe onucanue pewenus. IIpoBOOUTCA ONBIT MO M3MEPEHHUIO TEIJIOEMKOCTH TPY3MKa METOAOM IEPEHOCa €ro M3 XOJOJHOW BOJBI B
ropsiuyro. OTleHUBaeTCsl U3MEHEHUE TEMIIEpaTyphl XOJIO0JHON BOJIBI 32 CUET MOJYYSHHS KOJIMYECTBA TEIJIOTHI OT TOPSIUETo rPy3uKa.

3ansiTue 12. U3mepenne TeMneparypbl pPyK dKCIIEPUMEHTATOPA U 1aBJI€HUsI, KOTOPOEe MOI'YT CO3aTh €ro Jerkue

Ilpakmukym

3aoanue. 1) Onpenenure BHyTpeHHee cedenne Tpyoku. [loacoeaunuTe K mmpuiy oobemom 20 M1 TPYOKY ¢ ITOMEIIEHHOM B Hee KaIuieil BOJIBI.
3a)KMUTE INPUL B JIAJOHSIX M HarpeBaiiTe ero TakuMm oOpa3oM B TeueHHe 5 MUHYT. M3mepbTe mnepemelieHue Kamm 1no Tpyoke. Mcrosb3ys
MOJIy4YeHHBIE JaHHbIE, OLIEHUTE TEeMIIEpaTypy PYK dKCIIEpUMEHTATOPA.

2) JloxauTech, KOra WIIPULl CHOBA IPUMET KOMHATHYIO TeMIiepaTypy. BayBas Bo3ayx B cBOOOIHBIN KOHEL TPYOKH, U3MEPbTE MEpEMELLICHUE
KaIIy MpU MaKCUMAaJIbHOM JaBJICHUU BO3/lyXa, CO37aBaeéMOM Ha KOHIe TpyOku. Mcronb3ys nmoinydeHHbIe JaHHbIE, OLICHUTE JaBICHHE, KOTOPOE MOTYT
CO3/1aTh JIETKHE IKCIIEPUMEHTATOPA.

Obopyoosanue. lnpun o6bemom 20 mit, TpyOka oT HHGY3MOHHOI CHUCTEMBI, BOJa, TUHEIKA, CEKYHIOMED.

Kpamrxoe onucanue pewenus. 1) K mmpuiry oobemom 20 Mt mojcoeiuHsieTcs: TpyOka ¢ oMeIieHHo# B Hee Karied Boasl. Llnpuir HarpeBaeTcst
pyKamu, u3MepsieTcsl mepeMelleHrne Kariu rno TpyoOke. Ha ocHoBe maHHBIX O ceueHUM TPYyOKM W oObeMe BO3AyXa B UINPHUIIE PACCUUTHIBACTCS
TEeMIIEpaTypa pyK dKCIIEpUMEHTATOpA.

2) Ucnonb3ys Ty e YCTaHOBKY, SKCIIEPUMEHTATOP CO3/1aeT AaBJIEHWE BHYTPU CBOOOAHOrO KoHIA TpyOku. Karms Bosbl mepememniaercs no Tpyoke. Ha
OCHOBE JIaHHBIX O €€ CMEIICHUN OLICHUBAETCA JaBJI€HNE, KOTOPOE MOTYT CO3/aTh JIETKUE SKCIIEpUMEHTATOpa.

Onucanue cxodcetl pabomol npakmukyma: 1) 3aKIIOUNTENBHBIN 3Tall BCEPOCCUICKON OMMMIMABI IIKOIBHUKOB, 2023 1., 10 Ki1acc, 3agaya

«Hacpruennsiit mapy», mynkt Ne 1 [13, 14].

3anaTue 13. DddexTuBHblii KoIPPUUMEHT xKecTKOcTH cucTeMbl. Onpegesenne moayiass HOHra npoBoJiOkM ¢ NOMOIIBIO PpblYara.
Onpenenenue npenesia ynpyroi agepopmanuu

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMalbHON TOYHOCTBIO MOy Ib KOHra npoBoJIOKH.

Obopyoosanue. 1lltatu ¢ AByMs JanmKkaMu, IpPOBOJIOKA, JIMHEHKa AepeBsHHas IiauHOM 50 cMm, rpy3bl maccodt mo 50 r, nBa KaHLEISPCKHUX
3aKUMa.

Kpamkoe onucanue pewenus. JIuneiika noaBemnBaeTcss Ha MPOBOJIOKE TaK, YTOOBI MOJTYUYHIICS CHJIBHO HEpaBHOIUIEUMH pbryar. bavxHu K
TOYKE II0JIBECA KOHEL[ NOPU30HTAIBHOM JIMHEHKHM ONUpaeTcs CHM3Y Ha Jlanky mrartuBa. K Apyromy KOHIy JMHEHKH TNOABEIIMBAIOTCS TPY3bI.
W3mepsiercss 3aBUCUMOCTb CMEIICHUS KOHIA JIMHEHKH, K KOTOPOMY IOJABEIIMBAIOTCS Tpy3bl, OT HX CyMMapHoW Maccel. Ha ocHoBe
IIOJIYYEHHBIX JAHHBIX U TEOMETPUUYECKUX [TAPAMETPOB YCTAHOBKHM PAaCCUUTHIBAETCS MOLyb FOHra nmpoBoJIOKH.

Onucanue cxooiceti pabomul npakmuxyma: [6], 3amaga Ne 9.30.



3ansTue 14. U3mepenne ko3pPpuiueHTa NOBEPXHOCTHOTO HATSIZKEHUSI METOI0M OTPbIBA

IpakTukym

3aoanue. Tlpuaymaiite cioco® M3MEpEHHUsT CHIIBI, KOTOPYIO TpeOyeTcs MPUIIOKUTH K IMPOBOJIOYHOM paMKe JJISi TOrO, YTOOBI OTOPBATh €€ OT
MOBEPXHOCTHU BO/BI. [IpoBeanTe IKCIEPUMEHT U OLIEHUTE KO3()PHUIIMEHT MOBEPXHOCTHOTO HATSKEHUS BOJBI.

Obopyoosanue. KroBeTa mHpoKas ¢ BOJI0H, MPOBOJIOKA, BEChI, HUTb.

Kpamxkoe onucanue pewenus. IIpoBoAUTCA OMBIT IO U3MEPEHHUIO CHIIBI OTPHIBA IPOBOJIOYHON paMKH OT IIOBEPXHOCTH BOJIbI IIPU PA3IMUHBIX
nepumerpax pamku. [IpoBoautcs oneHka kod(hGuimeHTa TOBEpXHOCTHOTO HATSKSHHUSI BOJIBI.

Onucanue cxooiceti pabomuvl npakmuxyma: [7], 3amaga Ne 331.

3ansrtue 15. OnpeaesneHne TOYKH POCbl. 3HAKOMCTBO € 3JIEKTPUYECKHUM KOHACHCATOPOM

Ilpakmukym Ne 1

3adanue. OueHuTe BIaXXHOCTh BO3lyXa B KOMHATE.

Obopyoosanue. 1IpoOupKa CTEKISTHHAS, MATCHbKHE KYCOUYKH JIbJIa, TEPMOMETp, TaOJIMIAa 3aBUCUMOCTH JAAaBICHHUS HACHIIIEHHOTO Mapa BOABI OT
TEeMIIEPATypHI.

Kpamykoe onucanue pewenus. B mpoOHpKy ¢ BOJOHM MOCTETIEHHO N00ABISIFOT KYCOYKH JIbJ]a M JOXKHIAIOTCSI MOMEHTA BBICTYIUICHUS KaIlesb
POCHI Ha MOBEPXHOCTH Ipobupku. [1o momyyeHHBIM JaHHBIM O TEMIIEpaType TOUKE POCHI C TOMOMIBIO TAOJIUIIbI 32aBUCUMOCTHU JJaBJICHUS HACHIIIIEHHOTO
napa BOJIbI OT TEMIIEPATYPHI OTPEACISIETCS OTHOCUTENIbHAS BIAYKHOCTD BO3/IyXa B KOMHATE.

Onucanue cxoorceti pabomul npakmuxyma: [8], rmaBa Ne 3, naboparopnas padorta Ne 9.

Ilpakmuxym Ne 2

3aoanue. Onpenenure ¢ MaKCUMaIbHON TOYHOCTBIO OTHOILICHHUE JIEKTPUUECKHX €MKOCTEH IBYX KOHJIEHCATOPOB.

Obopyoosanue. JIBa >IEKTPOTUTHIECKUX KOHICHCATOPA, BOJBTMETP, OaTaperika, COeTUHUTEIbHBIC POBO/IA.

Kpamxoe onucanue pewenus. IIpoBoguTCs ONBIT 1O 3aps/IKe KOHAEHCATOpa OT JIPYroro 3apaHee 3apspKeHHOro KoHJieHcaTopa. M3mepsiorcs
HaNpsDKSHUS Ha KOHACHCATOPax JI0 U TOcIe MoAKIoueHi. OTIeHNBaeTCs OTHOIIEHNE EMKOCTEH KOHIEHCATOPOB.

Onucanue cxodcetl pabomel npakmukyma: [6], 3agaua Ne 10.22.

3ansaTue 16. U3yyenne npouecca pa3psiaku KOHAEHCATOPa
Ilpakmukym
3aoanue. 3yunTe 3aBUCUMOCTb HaNpsKEHUS] HA KOHJIEHCATOPE OT BPEMEHH NpH €ro paspsake. Onpeaenure eMKOCTb KOHEHcaTopa.
Obopyoosanue. INEKTPOIUTHIESCKUIN KOHICHCATOP, BOJIBTMETp, OaTapeiika, CEeKyHI0MEp, COSTMHUTEIbHBIE TIPOBO/IA.
Kpamkoe onucanue pewenus. 1IpoBoanuTcss U3MEpeHHE 3aBUCUMOCTH HAIIPSDKEHUS Ha paspspKarolleMcsl KOHAEHcAaTope OT BpeMeHH. Jlenaercs
OlLIEHKa eMKOCTHU KOH/IeHcaTopa. B kauecTBe cOnmpoTUBIEHUS ISl pa3psiAKU KOHJIEHCATOpa BBICTYNAET BHYTPEHHEE COMTPOTUBIIEHUE BOJIbTMETPA.
Onucanue cxooceti pabomul npakmukyma: [5], 3agada Ne 10 «3yuenue cBetoauona» (qactb Ne 1).
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3anstue 17. Onpenesienue yaejJbHOr0 CONPOTHBIIEHHS MaTepPHaJIa MPOBOJIOKH

IpakTukym

3aodanue. OnpenenuTte yieabHOE CONPOTUBIIEHUE IPOBOJIOKH.

Obopyoosanue. JIBa MynpTUMeTpa (B peXMME BOJBTMETpAa W aMIEpMeTpa), COCAMHUTENbHbIE MPOBOAA, Oarapeiika, oOpa3lbl IPOBOJIOKH,
JINHENKA, MUKPOMETP.

Kpamxkoe onucanue pewenus. Vccnenyemas NpoBOJIOKAa COEAMHSAETCS IOCIEAOBATENBbHO C aMIEPMETPOM M IOJAKIIOYAETCS K Oarapeiike.
[TapannenbHo y4acTKy MPOBOJOKM IMOJKIIOYAETCS BOJBTMETpP. M3 OTHOIIEHMS TOKa3aHWKW NPUOOPOB PACCUMTHIBACTCS COMPOTHUBIICHUE YYacTKa
IIPOBOJIOKHM,  TOCJIE€ Yero MU3MepAlTCs €ero  reoMeTrpuyeckue  pasmepbl. V3  NOIy4eHHBIX  JaHHBIX  OHpeAensercs  yIelIbHOoe
COIIPOTHBIIEHHE MaTepHalla, U3 KOTOPOTO U3rOTOBJICHA IIPOBOJIOKA.

Onucanue cxoxeil pabOThl HpakTUKyma: MexayHapoaHass OJMMIMAaZa IO SKclepuMeHTanpHOW ¢usuke 2022 1., 3amada «Manoe
COIIPOTHBIICHHUEY.

3ansaTue 18. U3mepenue BoIbT-aMIIePHON XapaKTePUCTHKH MOJTYIPOBOAHUKOBOIO U0/

Ilpakmukym

3aodanue. 3MeppTe 3aBUCUMOCTh CHJIBI TOKA, IPOTEKAIOIIEr0 4Yepe3 AMOJ, OT MOJaBacéMOro Ha HEro HampsbKeHUs (B MpSMOM U OOpaTHOM
HanpasieHnun). [Toctpoiite rpaduk BoabT-aMIepHON XapaKTEPUCTHKU AUOAA.

Obopyodosanue. BoabTMeTp, aMrepMeTp, COEIUHUTENbHBIE MTPOBOA, MOJYIPOBOJAHUKOBBIN MO/, MakeTHas IJaTa, EPEMEHHBINH pEe3UCTop,
Oarapelika.

Kpamrxoe onucanue pewenus. IlpoBoguTcst 3KcriepuMeHT 1o u3Mepenuto BAX nuona B npssMoM U 00paTHOM HaIlpaBJICHUH.

Onucanue cxodcetl pabomel npaxmuxyma: [8], rnaBa Ne 4, mabopatopHast padota Ne 9.

11 KITACC
3anstue 1. OneHkKa BeJJMYMHBI TOPU30HTAIBHOM COCTABJISIIONIEl MATHUTHOM MHAYKIIMH MATHUTHOTO 110JIs1 3eMJIu

Ilpakmukym

3aoanue. OueHnTe MOIYIb TOPU3OHTAIILHONW COCTABIIAIONIEH BEKTOpAa MAarHUTHON MHIYKIIMU MarHUTHOTO TMOJIst 3€MIIH.

Obopyoosanue. Komnac, conenoup (quamerp 10 cm, 150 BUTKOB), 1a00paTOpHbIN OJIOK MUTAHUS, TPAHCIIOPTHUD.

Kpamxoe onucanue pewenus. IIpoBoguTCs 3KCIEPUMEHT IO OINPENIEIEHUI0 TPOCTPAHCTBEHHON OpPHEHTAIlMM BEKTOpa MHIYKLUU MAarHUTHOTO
Mojs, ~ CO3/JaBaéMOro  HAa  OCH  COJIGHOMJA  TpH  CYNEPHO3UIMH  MAarHUTHOrO  Toisg  3eMiIM W MarHuTHOTO  TOJIA
COJICHOMJIa, B 3aBUCHUMOCTH OT CHJIBI TOKa B BHUTKax cosieHouja. Ilo 3Toil 3aBUCHMMOCTH oOIpenensercs MOAYJIb TOPU30HTAIBHOM COCTaBISIOIIECH
BEKTOpa MAarHUTHOW WHAYKIIUH MarHUTHOTO TTIOJIST 3€MITH.

Onucanue cxodcetl pabomel npakmukyma: [8], rmaBa Ne 4, nabopatopHas padora Ne 12.
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3ansTue 2. U3MepeHune 3aBUCHMOCTH BeJIMYMHBI MATHUTHOW MHIYKIIUM MATHUTHOTO MOJISI MATHUTA OT PACCTOSIHUS

Ilpakmukym

3adanue. V3yunTe 3aBUCUMOCTH BEIMYMHBI MAarHUTHONM HMHIYKIIMM MAarHUTHOTO TOJI TIOCTOSIHHOTO MarHMWTa Ha €ro IMpOJIOJIBHON OCH
CUMMETPHUU OT PACCTOSTHUS MEXy LIEHTPOM MarHuTa u TOYKOM U3MEepeHUi.

Obopyoosanue. CmapTdhoH ¢ TPEIyCTAHOBICHHBIM IPOTPAMMHBIM OOECIEUYCHUEM Uil HW3MEPCHHs] BEIUYMHBI MArHUTHOTO TIOJIA,
UWIMHAPUYECKUNA MarHuT, JIMHEHKa, MaJISIPHBIN CKOTY.

Kpamkoe onucanue pewenus. C TOMOIIBIO TAaTYUKOB CMApTPOHA IMPOBOJUTCS MPSIMOE H3MEPEHHE BEIWYMHBI MArHUTHOW WHIYKIIMH
MarHMTHOT'O TOJISl HA OCH LWJIMHAPUYECKOTO MarHUTa B 3aBUCIMOCTH OT PACCTOSIHUSL 10 HETO.

3ansiTue 3. HaGoneHne MarHuTHOTO rucTepe3uca

Ilpakmukym

3adanue. HamotaiiTe HECKOJIBKO BUTKOB M30JIMPOBAHHOTO MPOBOJA HAa IWJIMHAPUYECKYIO 4acTh JIaKW mrTatuBa. [lomHecuTe TOopel jamku
OJIM3KO K TIOJIOKECHHUIO TATYMKA MAarHUTHOTO T0JIs1 MOOUIbHOTO Tenedona. [Tomaiite 31eKTpudeckuii TOK B IpoBoJI. M3MepbTe 3aBUCHMOCTD BETHYHHBI
WHJYKUIMA MAarHUTHOIO MOJISI Ha TOPUE JIANKKA OT CHJIBI IPOTEKAIOLIEro 4epe3 MpoBOJ ToKa. [l 3Toro BHavajie MOBBIIANTE 3HAYEHUS CHUJIBI
MPOTEKAIOIIET0 TOKa JO0 MaKCUMaJbHO BO3MOXKHOTO 3HAYEHHS, a TOTOM TOHI)KAUTE€ JO0 HYJEBOrO0 3HAYEHHUS. 3aTE€M CMEHUTE TMOJSPHOCTD
MOJAKIIIOUEHUS HMCTOYHHMKA TOKa W mMoBTOpuTe OmbIT. [locTpoiite rpaduk, OMUCHIBAIOIIMIA 3aBUCUMOCTh BEIMYMHBI MArHUTHOM WHIYKIIHH
Ha TOPIIE JTANIKU OT CHJIBI TPOTEKAIOIIET0 Yepe3 MPOBOJ] TOKA.

Obopyoosanue. CMapThoH C MPEeayCTAaHOBIECHHBIM MPOTPAMMHBIM OOECIICUEHUEM Jisi U3MEPEHHs] BEMYMHBl MAarHUTHOTO TOJISI, IITAaTUB C
JBYMSI JIATIKAMH, OJTHA U3 KOTOPBIX JOJKHA OBITh JKEJIE3HOW (MJIM APYTroM >KeJe3HbIM CepACUHUK), Ta00paTOPHBIN UCTOYHUK MUTAHUS, OJTHOKIIbHBIN
M30JIMPOBaHHBINA TPOBO/, BBIIEPKUBAIOIINN MaKCUMAaJIbHBINA TOK Ia0OPATOPHOTO UCTOYHUKA MUTAHUSI.

Kpamxoe onucanue pewenus. Jlamka mratuBa oOMAaThIBa€TCS HECKOJBKUMHU BUTKAaMHU TOJICTOTO H30JMPOBAHHOTO MpoBoaa. C MOMOIIbIO
1abopaToOpHOrO HMCTOYHHMKA MHUTAaHUS 4Yepe3 MPOBOJA MpoOIyckaeTrcs dnekTpudeckuil Tok. CHayala TOK MPOMYCKAIOT B OJHOM HAMpaBICHUU C
MMOCTENEHHBIM YBEIMYCHUEM CUJIbI TOKA U €€ TMOCJIENYIONMM YMEHBIICHHEM, TTIOTOM MPOIEIypPY MOBTOPSIOT JISi TPOTHUBOIIOJIOKHOTO HAMPABIICHUS
Toka. [lpm »o>TOM wu3MepseTcs BeNMYMHA HMHAYKIMM MAarHUTHOTO TIONsA Ha TOpILE JIaKKM [ITaTuBa C TMOMOIIBI  MOOMIIBHOTO
tenedona. CTpOUTCS 3aBUCUMOCTH BEIMUYMHBI MHYKIIMA MAarHUTHOTO TOJISI OT CHJIBI IIPOTEKAIOIIETO Yepe3 MpoBojl Toka. OOCykIaeTcs MoTyIeHHBIN
rpaduK U SBIIEHUE MATHUTHOTO TUCTEpE3nca.

3ansaTue 4. U3ydyenne padoThl 3J1eKTPOABUIATEIsI H JHHAMO-MAIIUHBI (4acThb 1)

Jexkyua «Inexmpoosucamens u 2nekmpozenepamopy. O0CyXIaeTcs UCTOPUS U300pETEHUs HIEKTPOABUraTelsl M COBEPLICHCTBOBAHUS €r0
KOHCTpYKIMU. OnuchIBaeTCs BHYTPEHHEE YCTPOWCTBO 3JIEKTPOJBUTATENS M AJIEKTporeHeparopa. PasOuparorcs TeopeTndeckue 3afayd MO JAaHHOU
TeMe.
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3anstue 5. U3yuenune padoThbl 3J1eKTPOABUTATENIS U JUHAMO-MAIIUHBI (4acTh 2)

Ilpakmukym

3aoanue. 1) [IpoBenuTe ceprro IKCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh CHJIBI TOKA, BBIPAOATHIBAEMOW I'€HEPATOPOM, OT BEIIMYUHBI MOMEHTA
CHJIBI, IPUJIOKEHHOT'O K €ro Baly.

2) IlpoBeauTe cepuio SKCIEPUMEHTOB M U3MEPHTE 3aBUCUMOCTh BETUYMHBI HAIPSKEHHU S, TIOJJAHHOTO Ha AJIEKTPOJIBUTaTeNb, OT YACTOTHI €r0 BpaIllEHUS
1 MEXaHUYECKOUM Harpy3KH ero Bajia.

Obopyoosanue. DNEKTPUUECKUNH MOTOPUHUK C PEAYKTOPOM, HA0Op TPY30B, PEOCTAT, COCAUMHUTEIBHBIC MPOBOJAA, JTAOOPATOPHBIN HCTOYHHK
MUTaHUS, MYJIbTUMETP (aMIIEPMETP), CEKYHAOMED.

Kpamxoe onucanue pewenus. TIpoBOIATCS ONBITHI IO U3MEPEHHUIO 3aBUCHMOCTH CHJIBI TOKA, BBIpAOATHIBAEMOW T'€HEPaTOPOM, OT BEITMYMHBI
MOMEHTa CHUIBI, MPUIIOKEHHOTO K ero Baly. [TpoBoauTcs OTIBIT 1o U3YYEHUIO CBSI3U BEJTUYHH
HaIpsHKEHUs, TTOJJAHHOTO Ha 3JIEKTPOIBUTATENb, OT YACTOTHI €r0 BPAIICHUSI U MEXaHUYECKOW HArpy3KH €ro Baja.

Onucanue cxoodcux pabom npakmuxyma: 1) MexayHapoaHas olUMIHUaAa MO dKcrepuMeHTanbHou ¢usuke 2018 r., 3amaua «MoTopyuk ¢
peaykropom», MyHKTbI NeNe 1-4;

2) MexnyHapoaHas OJIMMITAAJA 10 SKCepuMeHTanbHol ¢usuke 2022 r., 3agaya «PoHapby», MyHKThl NeNo 14,

3anstue 6. U3yueHne 3aBUCHUMOCTH NepHOJa KOJIeOaAHU JMHEKN HA NWJIMHAPUYECKOI MOBEPXHOCTH OT PANYCa e¢ KPUBHU3HBI

Ilpakmukym

3adanue. Onpenenure xapakTep 3aBUCHMOCTH IMEpHoa KOoleOaHUN JUHEMKH, MOJIOKEHHON Ha UMWIMHIPUYECKYIO0 MOBEPXHOCTH, OT paauyca
KPHUBU3HBI 3TON ITOBEPXHOCTH.

Obopyoosanue. Habop MMIMHIPOB pa3HOTO paanyca (HampuMep, pa3IuvHbIe [IIHMHIPUYECKUE COCY/IbI), TMHEWKA, CEKYHI0OMED.

Kpamkoe onucanue pewenus. IlpoBoauTcsi cepus MNPSMBIX H3MEPEHUM 3aBUCHMOCTH IepHoJa KoJieOaHWM JIMHEHKH, IOJIOKEHHOM Ha
WIMHIPUYECKYI0 TIOBEPXHOCTh, OT paauyca KPUBU3HBI ATOW TMOBEPXHOCTHU. VCTONB3YIOTCS METONbI JUHEapu3alud U TpadUuecKoro aHaiusa
AKCIIEPUMEHTAIbHBIX IaHHBIX.

3austue 7. U3yueHune 3aBUCUMOCTH AMILTUTY/IbI KOJIEOAHUI MPYKUHHOTO MasiTHUKA OT BPeMEHHU

IlIpakmukym

3aoanue. V3mepbTe 3aBUCUMOCTH AMIUIATY/ABl 3aTyXarOMIMX KoJeOaHWUN NPYKUHHOTO MasiTHUKa OT BpeMmeHH. [IpoBepwrTe rumoresy o0
SKCIOHEHIIMAJIbHOM XapaKTepe MOTyYEHHON 3aBUCUMOCTH.

Obopyoosanue. llpyxuna ot nuHamoMeTrpa ¢ mpenenoMm m3mepenuit 1 H, rpy3 maccoir 150 1, cekyHmomep, MTATUB C Janmkod U My(ToOH,
JINHEMKA.

Kpamkoe onucanue pewenus. TIpoBOOUTCS SKCIEPUMEHT MO MNPSIMOMY HM3MEPEHHIO 3aBHCHMOCTH aMIUIMTY[Abl 3aTyXaloluX KoseOaHuil
MPYXKUHHOTO MasiTHUKA OT BpeMeHU. CTpouTcs rpaduk UCCIeJOBAaHHON 3aBUCUMOCTH B TMHEAPU30BAHHOM BH/JIE.
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3anstue 8. U3MepeHne aKTHBHOTO U PEAKTHBHOIO CONPOTUBJIEHUI KATYIIKH HHAYKTUBHOCTH

IpakTukym

3aoanue. Cobepute MEKTPUUECKYIO 1IeTIh U3 MOCIEI0BATEIBHO COSMHEHHBIX PE3UCTOPa U KaTYIIKH MHIYKTUBHOCTH. [IpoBeauTte nsmepenue
3aBHUCHUMOCTH HAIpPsDKEHUS HAa PE3UCTOPE OT YacTOThI MOJABAEMOro Ha 3Ty lenb HanpspkeHus. [lo momydyeHHBIM JaHHBIM OIpeNenTe aKTHBHOE
COMMPOTUBJICHHUEC U PCAKTUBHOC COIIPOTUBJICHHUC KATYIIKH MHAYKTHBHOCTH. Paccunraiite HHAYKTUBHOCTb KaTYIIIKH.

Obopyoosanue. Karyiika UHAYKTUBHOCTH, PE3UCTOP C COMPOTUBIECHUEM, OJU3KUM K aKTUBHOMY CONPOTHUBIIEHUIO KATYIIKH UHIYKTUBHOCTH,
COCIMHUTEIILHBIC POBOJIA, TEHEPATOP HU3KOW YaCTOTHI, OCIIUILIOTpad) WM BOJIBTMETP MEPEMEHHOTO HATIPSKEHUS.

Kpamxkoe onucanue pewenus. Cobupaercs djeKTpUUecKas LEelb U3 MOCIeI0BaTeIbHO COSAMHEHHBIX PE3UCTOpa U KATYIIKH HHIYKTUBHOCTH.
Ha 9Ty LCIIb MOAaCTCA NCPEMCHHOC HAIIPSAKCHUC. HpOBOI[I/ITCSI N3MCPCHUC 3aBUCUMOCTU HAIIPSXKCHUA Ha PE3UCTOPC OT 4aCTOTHI TOAABACMOTI'0 Ha LICIIb
HanpspKeHUs (aMIUTUTY/Ia HampsDKeHHs Ha Bcel 1enu moctosiHHa). [lo Hu3kowacToTHON o6nacTu rpaduka ompeneisercs akTUBHOE CONPOTHUBICHHE
KaTyliKyu UHAYKTUBHOCTH, 110 BBEICOKOYAaCTOTHOM YacTHU OnpeacisICTCA MHAYKTUBHOCTD KAaTYIIIKH.

3anarue 9. 3Byk. Ocuuiiorpamma 3Byka. CnekTp 3ByKa

Jekyua «Beedenue 6 sxcnepumeHmanvHyo akycmuxy». BBoasaTcs oCHOBHbIE MOHATUS aKycTHKU. OOCyKIaeTcss MeXaHUKa PaclipoOCTPaHEeHUS
aKyCTHYECKUX KojeOaHuii. BBonuTcs nmonsitue ToHa n o6epTona. OOGCYKIAIOTCS METO/IBI CCIICAOBAHUS 3BYKOBBIX CHTHAJIOB.

Ilpakmukym

3aoanue. 1lpoBeaute cepuio dKCIEPUMEHTOB MO 3alMCH OCLUIUIOIPAMM U CIIEKTPOB IVIACHBIX 3BYKOB OJHOM 4acTOThl. ONUIINTE OCHOBHbIE
OTJIMYHS B OCHMJUIOTpaMMax JJisl pa3HbIX TNIACHBIX 3BYKOB. OTBETHTE HA BOMPOC, JOCTATOYHO JIH JUIS OMHUCAHUS KAaKOro-IH0O0 3BYYaHHs OJHOM JUIIb
CHEKTPOrpaMMbI?

Obopyoosanue. IlepcoHanbHBI KOMIBIOTEP ¢ MUKPOPOHOM HIIM CMApT(HOH C MPeAyCTAaHOBIEHHBIM MIPOTPAMMHBIM 00ECTIEUeHUEM.

Kpamkoe onucanue pewenus. IlpoBonutcs cepusi SKCIEPUMEHTOB IO MOJYYEHHIO OCHMWIIOTPaMM U CIEKTPOB TJIACHBIX 3BYKOB OJHOMU
4acTOThl. [[pOBOAUTCS CpaBHUTEIBHBIN M KAUECTBEHHBIN aHAIW3 OCLMIIJIOTPAMM U CIIEKTPOB.

Onucanue cxooiceti pabomvl npakmuxkyma: MexayHapoaHash OJIMMIMAAA MO dKcrnepuMeHTanbHoN (usuke 2017 r., 3amaya «AKYCTHYECKHE
pe3oHaTopbI», yacTb Ne 1.

3ansaTue 10. CTosiune MexaHN4YeCKHe BOJHBI

Jdekyusa «Cmosiuue mexanuueckue 6onnwvly. OOCyXKHaeTcs MEXaHUKa CTOSUMX BOJH B OJHOMEpPHOM cpene. PaccMmarpuBaroTcsi MpUMeEpHI
Pa3IMYHBIX TPAHUYHBIX YCIOBUH.

Ilpakmukym

3aoanue. Tlonyiite B mpoOUpKy Tak, 4ToObl OHa Hayana 3BydaTh. [IpoBeauTe M3MEpeHHE 3aBUCUMOCTH YaCTOThl OCHOBHOT'O TOHA M IEPBOTrO
o0epToHa BO3JYIIHOTO cTO0a B MPOOUPKE OT BBICOTHI ATOro CTOJ0A. J[1s M3MEHeHMs UIMHBI BO3AYLIHOTO CTOJI0Aa 3amojHsiTe MpOOHPKY BOJOM.
Omnpenennure CKOPOCTh 3ByKa B BO3AYXE.

Obopyoosanue: [lepcoHANBHBIA KOMIBIOTEP ¢ MUKPOGOHOM MM CMapTHOH € MPETyCTAaHOBICHHBIM MPOTPAMMHBIM O0ecTiedeHruEM, TpoOupKa,
BOJIa, TUHEHMKA.
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Kpamkoe onucanue pewenus. IlpoBoautcs cepusi 3KCHEPUMEHTOB II0 M3MEPEHUIO AKYCTUYECKOIO CIIEKTpa 3BY4YaHMs HPOOMPKH,
BO3HUKAIOIIETO IPU BIYBaHUU B Hee Bo3ayxa. CTpoUTCs JIMHEapU30BaHHbBIN rpadUK 3aBUCUMOCTH YaCTOTHI OCHOBHOTO TOHA U MEPBOr0 00EpTOHA OT
BBICOTHI BO3JIYIIIHOTO CTOJI0a B TpoOupke. [1o moay4eHHBIM TaHHBIM ONPEIEsIeTCsl CKOPOCTh 3BYKa B BO3/IyXE.

Onucanue cxodiceti pabomul npakmukyma: MexayHapoIHas OJUMITHAIA 10 dKcnepuMeHTanbHou pusuke 2017 1., 3a1aua « AKyCTHIECKHE
pe30HaTOpPb», yacTh No 2.

3ansrtue 11. U3mepenue noka3ares npejioMJIeHHs CTEKJIa

Ipakmukym Ne 1

3aoanue. Onipeaenure Moka3aTeb MPEJIOMIICHUS CTEKJISTHHOM IJIACTUHBI.

Obopyoosanue. IIpeaMeTHOE CTEKII0, MUJUIUMETPOBKA, JTa3epHast YKa3Ka, JIMHEHKH, IITATUBHI C JAKON U MyTOH.

Kpamxoe onucanue pewenus. TlpoBoauTCs cepusi SKCIEPUMEHTOB 10 M3YUYCHUIO TEpPEHANPABJICHUS Jy4ya CBETa, IMaJal0IIero Ha OOKOBYIO
MOBEPXHOCTH MPEIMETHOTO CTEKJIa, B 3aBUCUMOCTHU OT BHIOPAHHOTO YIJia MajieHus. Beuncisercs nokasarens IpeJoMIIeHUs MaTepralia IIacTUHBI.

Onucanue cxoxceti pabomvl npakmuxyma: MeXIyHapOJHAs OJIMMITMAAA IO 3KCHepuMeHTabHON ¢u3uke 2021 r., 3amada «OTpaxeHue,
MIPEIOMIICHUE U MPOITYCKaHuey», MyHKT No 4.

Ilpakmukym Ne 2

3adanue. Onpenennte ¢ MaKCUMaJIbHON TOYHOCTBIO [TOKA3aTeNb MPEJIOMIICHHUSI MaTepHalia Ipu3Mbl.

Obopyoosanue. Ilpu3ma, nazepHas yKka3ka, TPaHCIIOPTHUP, IITATHUBBI.

Kpamkoe onucanue pewenus. IIpoBOAMTCS OMBIT MO W3MEPEHHI0 MHHHUMAIBHOTO yIJIa OTKJIOHEHHUS JIA3€pHOTO JIy4a TPEYroJbHON
paBHOCTOpOHHEH mpu3Moii. [1o momyyeHHOMY 3HAYEHHUIO YIila pAaCCUMTBIBAETCS MOKAa3aTeb MPETOMIICHUS IPU3MBI.

3ansaTue 12. [lotHOe BHYTpEeHHEe OTpaKeHHe

Jexkyua «llpumenenue s¢pgpexma nonnozo enympenne2o ompaoicenus 6 usmeperusxy. OOcyxknaercss 3((EeKT MOIHOr0 BHYTPEHHEIO
oTpaxkeHHst. ONHMCHIBAIOTCSA MIPUEMBI IO UCTIOIB30BAHUIO 3TOr0 3¢ (eKTa NpH MPOBEACHUN ONITUYECKUX U3MEPEHUH.

Ilpakmukym

3aoanue. Onpenenute noka3aTeb NpeJoMiIeHHs MaTepuaa npu3Mel. O6opynoBanue. CTEKIsHHAS MPU3Ma, Ja3epHas yKaska, JUHeHKa.

Kpamxoe onucanue pewenus. IlpoBogutca onbIT 1o HaOMOAEHUIO 3((eKTa NOIHOr0 BHYTPEHHETO OTPAXKEHHS CBETA, KOTOPBIH
pacnpocTpaHsaeTCs B IpU3ME. N3mepsitores IapaMeTpel, pu KOTOPBIX JIOCTUTAETCS 3¢ dexT. Brruncnsercs
MOKazareib MPeJIoMIICHUs MaTeprasa MPU3MbI.

Onucanue cxodicell pabomul npakmuxyma: MexTyHapoIHas OMMITHA/IA TI0 SKCIIepuMeHTanbHO# ¢usnke 2021 r., 3amaua «/{ucrnepcus», myHKT
No 1[16].
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3ansitue 13. IlpoBepka ¢(opmMyabl TOHKO# JHH3LI ¢ TOMOIIBI0 METOJAa NAapa/uIaKca, NMPUMEHEHHOIo ISl OmpeaejieHHsl TOJI0KEeHHUSs
U300paKeHUus

Ilpakmukym

3adanue. Onpenenure ¢ MaKCUMaIbHON TOYHOCTHIO (POKYCHOE PACCTOSTHUE COOMPAFOIIEH JTMH3BI.

Obopyoosanue. Cobuparonias JIMH3a, ONTHYECKas CKaMbsl (JIUOO MEepHast JIEHTA U KPETUICHHUE JIJIS JIMH3bI), IBE UTJIbI OT IIIPHUIA (CO CTOYEHHBIM
OCTpHEM), TUTACTHIINH, TOUYCUHBI UCTOYHUK CBETA.

Kpamxkoe onucanue pewenus. O6cyxnaercs u neMoHCTpupyeTcs 3QdekT mapaakca. M3ydeHHsnii 3Q}eKT ucrmonbp3yercs s OnpeaeIeHUs
MOJIOKEHHST U300paKeHHUsT UCTOYHHMKA CBETa C MAJIOM CBETHMMOCTBIO, TIOJIYYEHHOTO C IMOMOIIBI0 coOuparomeil auH3bl. [10 HECKOJIBKUM OINbITaM
paccuuThIBaeTcsi POKYCHOE PACCTOSHUE JTHH3HI.

3anstue 14. U3mepenne (poKyCHOT0 paccTOsIHUSL paccenBalolleil JUH3bI

Ipakmukym

3adanue. OnpenenuTe ¢ MAKCUMAIBHON TOYHOCTHIO (DOKYCHOE PacCTOSTHUE PAaCcCEUBAIOIICH JIMH3HI.

Obopyoosanue. PaccenBaroias 1uH3a, coouparomias J1MH3a, ONTHYECKas CKaMbs (JIMOO MepHas JIGHTa U KPeTuieHus JUIsl JIMH3), JIUCT KapToHa,
HO>XHHUIBI, TOYEYHBIN HCTOYHHK CBETA.

Kpamxkoe onucanue pewenus. OOCyx maroTcsl MpHeMbl U3MepeHUs (OKYCHOTO pacCTOSHUS pacceuBaroieil nuH3bl. [IpoBoauTcs OMBIT 1O
MOJIYYCHHUIO JICUCTBUTEIHHOTO M300PKEHUS B PACCEMBAIOIICH JTMH3E IyTEM CO3JaHHS C IMOMOIILI0 COOMPAOIICH JIMH3BI MHUMOTO UCTOYHHUKA JISI
pacceuBaromieil JUH3bI. Takke MPOBOAMUTCA OMNBIT MO HAONIONEHHUIO PACXOIALIETOCS CBETOBOrO My4yka, OOpa30BaHHOTO CBETOM, H3IYYEHHBIM
TOYCYHBIM HCTOYHMKOM ¥ TPONICANINM dYepe3 pPacCeMBAMONIyI0 JIMH3Y, Ha KOTOpyl HakieeHa jguadparma. [lo pesymbraram
MOJIYYEHHBIX YKCIIEPUMEHTOB PACCUUTHIBAETCS] ONTUYECKAs CUJIa PACCEUBAIOIIEH JIMH3HI.

Onucanue cxoorceti pabomul npakmuxyma: [8], rmaBa Ne 5, maboparopnast padota Ne 12.

3ansaTue 15. Onpenesienne JJMHBI BOJHBI JIA3ePHOI0 U3JIy4eHHUs ¢ noMobio cxembl FOHra

IlIpakmukym

3aoanue. IlpuaymaiiTe SKCIIEpUMEHTAIBHYIO YCTAHOBKY, ITO3BOJISIIONIYIO0 HA0JI01aTh UHTEPPEPEHIIMOHHYIO KaPTUHY OT CBETOBOTO M3IyYCHUS
nazepa. OrnpeenuTe JUIMHY BOJHBI U3TyYeHUS Ja3epHON YKa3KH.

Obopyoosanue. JlazepHas yka3zka, HUTKa, (oyibra, 0yJaBKH, SKpaH, pyJeTkKa.

Kpamroe onucanue pewenus. JIByMs CBS3aHHBIMM HMTKON OyJlaBKaMH TpOKaJbIBAIOTCS JiBa OJMU3KOPACHOJOXKEHHBIX OTBEPCTHS B
aIIOMUHIEBON nuieBoil ¢oinbre. [lomyyeHHbIe OTBEPCTHS OCBEUIAIOTCS Ja3epHbIM MydyKoM. B mpomieniinem cBere HabmoaaeTcss HHTEpPEpEeHIMOHHAS
kaptuHa. Ilo paccrosHHI0O MeXay TOJOCaMM  HMHTEP(PEPEHIMOHHOM KapTUHBI W PACCTOSHUIO MEXIy OTBEpCTHSMH B  (oJbre
paccuuThIBaeTCs JUIMHA BOJIHBI CBETA B JIA3€PHOM ITyUKE.

Onucanue cxodiceli pabomel NPAKMuKyma. 3aKIHOUUTEIBHBIA 3Tal BCEPOCCUNUCKOM OIMMITHAABI MKOIBHUKOB o ¢usuke 2000 r., 11 kmacc,
3amada Ne 1.
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3ansTue 16. U3yueHne cnekTpa cBeTa pa3jHYHbBIX HCTOYHHUKOB C MOMOIIBIO TH(PPAKIHOHHOI PelleTKH

Ilpakmukym

3aoanue. Tlpunymaiite, cobepuTe M ONMUIIUTE SKCICPUMEHTAIBHYIO YCTAaHOBKY, MO3BOJISIONIYIO TMOJIYYUTh ONTHYCCKHHA CIEKTP U3ITy4CHUS
CBETa pa3IM4HbIX UCTOUYHUKOB. [IpoBeauTe nccienoBaHue CIEKTPOB MPEVIOKEHHBIX BaM HCTOYHUKOB CBETA.

Obopyoosanue. JludpaxkunonHas pemetka, (GoHAph C JIAMIIOW HaKaJlWBaHHS, CBETOIUOMHBIN (hOHApPH, ra3zopaspsaHas JIAMIIOYKA, JKPaH,
nuadparma, MepHas JICHTa.

Kpamxoe onucanue pewenus. TIpoBoANUTCS cepusi SKCIEPUMEHTOB 1O HAOIIOACHUIO ONTHYECKUX CIIEKTPOB H3IYYCHHS HMCTOYHHMKOB CBETa
pa3Hoil npuposl. [IpoBoaUTCS CpaBHUTETBHBINA U KOJIMYECTBEHHBIN aHAIN3 ITUX CIIEKTPOB.

Onucanue cxodceti pabomul npakmukyma: MexayHapoaHAs OJIMMITHA/A TI0 dKCrepuMenTanbHou ¢usuke 2018 r., 3amaga «CriekTpy.

3anstue 17. UcciienoBanue 3aBUCMMOCTH HHTEHCHBHOCTH CBEYE€HHSI CBETOAMO/IA OT CHJIbI MPOTEKAIIIEr0 Yepe3 Hero ToKa

Ipakmukym

3aoanue. VI3mMepbTe 3aBHCHMOCTh MHTEHCHMBHOCTH CBEUCHHSI CBETOAMO/A OT CHJIBI NMPOTEKAIOMIEro uepe3 Hero Toka. Ompenenurte xapaktep
M3MEpPEHHOM 3aBUCHMOCTH.

Obopyodosanue. CBeToano, TrOKeMeTp (Wi cMapTHOH ¢ TaTIYMKOM OCBEIICHHOCTH ), TJAOOPATOPHBIN 00K muTaHus (Win aBe O0arapeiiku AA,
peocTaT U MyJIbTUMETP), COETUHUTENbHBIE IPOBO/IA.

Kpamxoe onucanue pewenus. IIpoBOAUTCS SKCIIEPUMEHT I10 MPSIMOMY W3MEPEHHUIO 3aBUCUMOCTH HHTEHCUBHOCTHU M3JIyUEHHs CBETOIUOA OT
CHJIBI POTEKAIOIIETo yepe3 Hero Toka. CTpouTcs rpaduk noilydyeHHOU 3aBUcUMOCTH. Onpesensercs XapakTep 3aBUCUMOCTH.

3ansaTue 18. Ha0monenne n30upare1bHOCTH BHYTPeHHero (poTod(ppexra K JJInHEe BOTHBI CBETA

Ilpakmukym
3a0anue. YCTaHOBUTE JBa CBETOAMOMA APYr HAPOTHB Jpyra. M3yunTe siBlieHMEe BOZHUKHOBEHMs (POTOTOKA B OCBeIlaeMOM cBeroauozne. s
3TOTO U3MEPHTE 3aBUCUMOCTh CHJIBI ¢doroToka oT HaIpsDKEHUs Ha CBETOAMO/IE, BBIITOJIHSOILEM poJIb

HCTOYHMKA cBeTa. [[OBTOpUTE OMBIT, MPUMEHSS B KAU€CTBE UCTOYHUKOB CBETa CBETOJMO/bI, JAIOLME CBET C Pa3HBIMM JJIMHAMM BOJIH. Omnpenenure
YCJIOBHS, TIPU KOTOPBIX B OCBEIIAEMOM CBETOJINO/IC BO3HUKAET (POTOTOK.

Obopyoosanue. Tpu napbl CBETOINOIOB Pa3HBIX IIBETOB (KpacHbIE, 3€JIEHbIE U CUHUE), OJIOK MUTAHUS CBETOMUO0Ia-OCBETUTENSI, MYJIIbTUMETD.

Kpamkoe onucanue pewenus. JIBa cBeToauona ycTaHaBIMBAIOTCS HANPOTHUB Jpyr Apyra. Uepes OAMH CBETOAMOA MPOMYCKAaeTcs TOK OT
WUCTOYHUKA MUTaHUA. V3ydaeTcs siBneHNe BOZHUKHOBEHHUs (JOTOTOKA BO BTOPOM cBeToanoae. OOHapykuBaeTcs, YTO0 OTOTOK BO BTOPOM CBETOAUOJE
BO3HHUKAET TOJIBKO TIPH OCBEIIEHWU €T0 CBETOIMOIOM C JIJTMHOW BOJIHBI, MEHBIICH WJIM PAaBHOW JUIMHE BOJIHBI, HA KOTOPYIO PACCUMTAH OCBEIIACMBIN
CBETOJIMOI.

Onucanue cxooiceti pabomul npakmuxyma: MexayHapoIHast OJTUMITHAA 10 dKcnepuMeHTanbHOoU pu3uke 2020 r., 3amava «Onromapay [17].
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IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMS KYPCA BHEYPOYHOM AEATEJIBHOCTH «OCHOBBI ®PU3NYECKOI'O
IKCIIEPUMEHTA (PU3UKO-MATEMATHYECKHUH ITPODPHUJIb)»

JIMYHOCTHBIE PE3VYJIbTATHI

B cdepe rpaxmaHCcKOro BOCIHTAHHUS: TOTOBHOCTh BECTH COBMECTHYIO JEATEIHHOCTh B MHTEPECAX TPaKIAHCKOTO OOIIECTBA, Y4acTBOBATH B
caMOympaBlieHUH B 00pa30BaTENIbHON OpraHu3alliy; yMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (DYHKUUAMU U
Ha3HAYCHHUEM.

B cdepe narpuoTnueckoro BocnuTaHus: CHOPMUPOBAHHOCTH POCCUHCKON TIpaKJAaHCKOM HWIASHTUYHOCTH, IaTPUOTU3MA; LIEHHOCTHOE
OTHOIIICHHE K TOCYIaPCTBEHHBIM CHMBOJIAM, IOCTHIKEHUSM POCCUHUCKHUX YUCHBIX B 00JIACTH (U3UKH U TEXHUKH.

B cdepe nyxoBHO-HPAaBCTBEHHOT'O BOCHHTAaHUA: CHOPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUSA, 3THUYECKOTO IOBEICHHS; CIHOCOOHOCTH
OIICHWBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPHUCHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCIIC B
JeSITeIbHOCTH YU€HOT0; OCO3HAHUE JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIIETo.

B cepe acretnyeckoro BOCIUTaHUS: ICTETUISCKOE OTHOIICHHE K MHPY, BKIIIOUYasi ICTETUKY HAyYHOTO TBOPUYECTBA, MPUCYIIECTO (HU3UIESCKON
HayKe.

B cdepe TpynoBoro BocnuTaHMs: UHTEPEC K Pa3IUIHBIM cdepaM MpodeccHoHABHON JAeITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PU3UKON U
TEXHHUKOM, yMEHHE COBEpIlaTh OCO3HAHHBIA BbIOOp Oyaymieil mpodeccun M peann3oBbIBaTh COOCTBEHHBIE XU3HEHHBIC IUIaHBI; TOTOBHOCTH W
CIOCOOHOCTH K 00Pa30BaHMIO M CAMOOOPA30BAHUIO B 00JIACTH (DU3UKH HA TIPOTSKCHUH BCCH KU3HU.

B cdepe sxonornyeckoro BocmuTaHus: cPOPMUPOBAHHOCTh IKOJIOTUYECKOW KYIbTYpPbI, OCO3HAHHE TI00ATbHOIO XapakTepa AKOJIOTMYECKUX
npo0JieM; TJIAHUPOBAHUE M OCYIIECTBJICHHE JIEUCTBUN B OKPYXKAIOIIEHW Cpele Ha OCHOBE 3HAHUA IeJIed YCTOWYMBOTO Pa3BUTHUSI YEIOBEUECTBA;
paciMpeHue OnbITa AeITeTbHOCTH YKOJIOTUYECKOM HAMIPaBICHHOCTH Ha OCHOBE MMEIOIIUXCSI 3HAHUN TI0 (PU3UKe.

B cdepe mneHHOCTH HaydyHOTO MO3HAHUS: CPOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
(bu3nuecKoil HayKW; OCO3HAHME IEHHOCTH HAyYHOW JesATeNbHOCTH, TOTOBHOCTh B TMpOIECCe H3YyUeHHUs (U3UKU OCYIIECTBISATh MPOCKTHYIO U
HCCIICIOBATEILCKYIO ACSITSIILHOCTh HHIUBUYaTbHO U B TPYIIIIE.

METAIIPEJJMETHBIE PE3VJIbTATDI

Tlo3nasamenvHhvie yHugepcanbHule yuebHbie 0eticmeusl:

ba3oBble soruueckue JAEUCTBUSA: CAMOCTOATEIBHO (OPMYIMPOBAaTh U aKTYalIM3UPOBaTh MpoOJIeMy, paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEIENATD LUEIH AeATEIBHOCTH, 3a/1aBaTh IAPAMETPBl U KPUTEPUHU UX JOCTHIKEHHUS; BBISABIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBACMBIX
(bu3nuecKux SBJICHUSX; pa3paldaThiBaTh IJIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIM3a MMEIOIIMXCS MaTepUajbHBIX M HEMaTEepHAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyIbTATOB LEJISAM, OLICHUBATh PUCKHU MTOCIEIACTBUM NEATEIBHOCTH; KOOPAUHUPOBATH
U BBIIOJHATH PabOTy B YCIOBMSIX PEAJbHOTO, BUPTYAJIbHOIO U KOMOWHHPOBAHHOTO B3aMMOJEHCTBHS; Pa3BUBATh KPEATUBHOE MBIIUIEHUE MPU
pELIECHUH KU3HEHHBIX POOIIEeM.

ba3oBble uccnenoBarenbcKkue AeMCTBYS: BIaleTh HAyYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMU U MeTOJaMH (PU3MUECKON HayKH; BIIaJIeTh
HaBBIKAMHU Y4€OHO-MCCIIEI0BATENBCKON U IPOSKTHOM AEATENIbHOCTH B 00J1aCTH (PU3HMKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MTOUCKY
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METOOB PEIICHHS 3a/1a4 (PU3UUYECKOTO COACPIKaHUs, MPUMEHEHUIO PA3JIMYHBIX METOJOB IO3HAHMS, BJIAJACTh BUJAMU JEATEIBHOCTH 1O MOIYYCHHUIO
HOBOI'O 3HAHHUSA, €r0 MHTEPIIpEeTaluH, IpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYalUsX, B TOM YHUCIIE NPU CO3/1aHUU Y4EOHBIX
MIPOEKTOB B O0JIACTH (PM3UKH; BBIBIATH MPUUYMHHO-CIICICTBECHHBIC CBSI3U W aKTyaJH3UpPOBATh 3a/1ady, BBIJIBUTATh THIIOTE3y €€ pPEIIeHUs, HAXOIUTh
apryMeHThI Ul JI0Ka3aTelIbCTBA CBOMX YTBEPXJIEHUH, 3aJjaBaTh MapamMeTpbl U KPUTEPUU PEIICHUs; aHAIM3MPOBATh MOIYYEHHbIE B XOJE PELICHUs
3aJjauu Pe3yNbTaThl, KPUTUYECKH OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATh M3MEHEHHE B HOBBIX YCIOBHSAX; CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 33/lauyl B 0OPa30BaTENbHONW AEATENBHOCTH, B TOM YHCIIE IPU M3y4eHUU (U3UKHU; aBaThb OLIEHKY HOBBIM CHUTYyallUsM, OLICHMBAThb
NpUOOPETEHHBIN OIBIT; YMETh MEPEHOCUTH 3HAHHS MO (U3MKE B MPAKTUYECKYIO 00IACTh KU3HEAEATENbHOCTH; YMETh MHTETPUPOBATh 3HAHUS U3
pasHbIX MpPEIMETHbIX 00JacTel; BBIIBUIATh HOBBIE MJEH, Ipe/ylaraTb OPUTMHAJIBHBIE IOAXOAbl M PpEIICHUs; CTaBUTh IMpOOJIeMbl U 3ajaud,
JIOITYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabota ¢ wuHpopmanueil: BiajeTh HAaBBIKAMH IOJy4eHUS HHPOpPMaLUU (U3UUYECKOTO COAEPKAHUS U3 HCTOYHHUKOB PA3HBIX THIIOB,
CaMOCTOSITENTFHO OCYIIECTBIISATh TOUCK, aHAIN3, CHCTEMATH3alMI0O W HMHTEPIPETAUI0 MH()OpPMAIMKM Pa3WYHBIX BUAOB M (HOPM MpPEICTABICHHUS;
OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIMK; UCIIOIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pEIIEHUN KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX W OPTaHMU3AalMOHHBIX 337a4 C COOJIIOJICHHEM TPeOOBAaHUH APrOHOMHUKH, TEXHHUKH 0€30MaCHOCTH, THTHEHBI, pecypcocOepeKeHus,
IIPaBOBBIX M ATUYECKHX HOPM, HOPM HH(OpPMAIIMOHHON O€30MacHOCTH; CO3/1aBaTh TEKCThl (PU3UUECKOTO COAEP)KAaHUS B pasIMYHbIX (Qopmarax c
y4eTOM Ha3zHaueHHsI HH)OpPMAIMH U 1IEJICBOM ayAUTOPUH, BEIOUPAst ONTUMAIIEHYIO (HOPMY MPENICTABICHUS U BU3YaTU3aIIH.

Kommynukamuenvie ynusepcanvhule yuebnvie oelicmeus. OCyIECTBIATh OOIEHHE BO BHEYPOUHOI 1€ TEIbHOCTH; PACIIO3HABATH NPEANOCHUIKI
KOH(UIMKTHBIX CHUTYalluii M CMST4YaTh KOH(IMKTBHI, Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C MCIOJIH30BAHUEM SI3BIKOBBIX CPEICTB;
IIOHMMAaTh ¥ UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHON pabOThI; BIOUpATh TEMAaTHKY U METOJIbl COBMECTHBIX JIEHCTBUI € yueToM
OOIMX MHTEPECOB U BO3MOXKHOCTEN Ka)/J0T0 YjeHa KOJUIEKTHBA; IPUHUMATh L€ COBMECTHOM J1€ATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH
JeUCTBUS 110 €€ JOCTH)KEHHUIO: COCTABIATH IUIaH JICHCTBUM, pacnpeaessTh POJIM C y4ETOM MHEHMH y4aCTHUKOB, OOCYX/1aTh pe3yabTaThl COBMECTHON
paboThI; OLIEHUBATh KAYECTBO CBOETO BKJIJa M Ka)J0r0 yYaCTHUKA KOMaH/Ibl B OOIMI pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM; IIPeiaraTh HOBbIE
IIPOEKTHI, OLIEHWBATH MJEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH, IMPAKTUYECKONW 3HAUYMMOCTH; OCYIIECTBIATH IO3UTUBHOE CTPAaTETHMUYECKOE
MIOBE/ICHNE B PA3IIMYHBIX CUTYAIUX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

Pezynamusnvie ynusepcanvnuvle yuebnvie 0eticmeusi:

CamMoopranusaiysi: caMOCTOSITEIbHO OCYILIECTBIISITh MO3HABATENIbHYIO JEATENbHOCTh B 001acTH (M3MKH, BBISBISATH IMPOOJIEMBI, CTaBUTh U
¢dbopMynMpoBaTh COOCTBEHHBIE 3a/lauM; CAMOCTOSITEIbHO COCTaBJIATh IJIaH PEIIEeHHs] PacuyeTHbIX M KAauyeCTBEHHBIX 3aJad, IJIaH BBIIOJIHEHUS
MPaKTUYECKOH pabOThl C yYeTOM HUMEIOIIMXCS PECypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEANOYTEHMH; JaBaTh OIIEHKY HOBBIM CUTYAallUsM;
paclpsATh paMKH y4yeOHOro IpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHMI; JenaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pEILICHHE; OLEHUBATh MPHUOOPETEHHBIN OIBIT; CIIOCOOCTBOBATH ()OPMUPOBAHMIO U MPOSBICHUIO SPYAMLIMHU B 00JacTH (PU3UKH,
MIOCTOSIHHO IOBBIIIATh CBON 00pa30BaTeIbHBIN U KyJIbTYpPHbBIH YPOBEHb.

CaMOKOHTpOJIb, 3MOLMOHAJIBHBIM HWHTEJUIEKT: JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JESATEIbHOCTb, OIEHUBATh
COOTBETCTBHE DPE3YJIbTATOB IEJISIM; BIIAJeTh HABBIKAMHU I103HABATEJIbHOM peQIIEKCHU KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBHIA M MBICIMTEIbHBIX
MIPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHMI; HCIOIb30BaTh MPUEMBI Pe(IIEKCUH ISl OLEHKU CUTYallMH, BIOOpA BEPHOTO PEIIEHUs; YMETh OIIEHUBATh
PUCKU U CBOEBPEMEHHO NPHUHUMATh PELICHUS 110 UX CHUKEHUIO; IPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YJIbTaTOB JIEATEIBHOCTH;
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MPUHUMATH ce0s, MOHMUMAasi CBOM HEJIOCTATKH U JOCTOWHCTBA;, MPUHUMATh MOTUBBI M apryMEHTHI JPYTUX MPH aHAIW3E PE3YJIbTaTOB JIEATEIHHOCTH;
MIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

ITPEAMETHBIE PE3VYJIbTATHI
K konity 10 kmacca o0y4aronuiicss Hay4uTCs:

— T[IOHMMAaTh 3HAYCHUEC OIUCATCIBHON, CUCTEMATU3HUPYIOUICH, OOBSCHUTECILHOW M TPOTHOCTHYSCKOW (YHKIMA (U3UYCCKOW TEOPHH — MCEXAHUKH,
MOJICKYJISIpHOW (PU3UKH U TEPMOJUHAMUKH, POJIb GU3NIECKON Teoprur B (hOPMUPOBAHHH MTPEICTABICHUHN O (PU3NYCCKON KaPTHHE MUPA;

—  pasnuyaTh yCIOBHUS MPUMEHUMOCTH M3YYCHHBIX MoJieNieil GU3nIeckux Tel 1 MpoIeccoB (SBICHHH);

—  pa3nuyaTh yCIOBHS (TpaHUIBI, 00JacTH) MPUMEHUMOCTH U3yUeHHBIX (PH3MYECKUX 3aKOHOB, IOHMMATh BCEOOIINH XapakTep (pyHIaMeHTAIbHBIX 3aKOHOB U
OTPaHHUYEHHOCTh MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

- AHAJIM3UPOBATL U 06’LSICH5[TB MCXaHNUYCCKHUEC, TCIJIOBBIC, SJICKTPHUYCCKHUC IMPOLCCCHI U SABJICHHA, UCIIOJIb3Yysd OCHOBHBLIC ITOJIOKCHUA W 3aKOHBI MEXaHUKH,
MOJIEKYJISIPHO-KHUHETHIECKOW TEOPUH, MOJICKYIISIPHON (PU3UKH U TEPMOJIUHAMUKH, SIEKTPOAHMHAMUKH;

—  aHATM3MPOBATH M OOBSICHATH (PU3NUCCKHUE SIBICHHS, UCTIONB3YsT OCHOBHBIC TIOJOKEHUS U (PU3NUECKUE 3aKOHBI;

—  OIHUCHIBATh (U3UUCCKHUE MPOIIECCHI U SBICHUS, HCTIOIb3Ysl HEOOXOAMMbIC BEIIMIHHBI;

—  OOBSICHATH OCOOCHHOCTH MPOTEKAHHS U3ydaeMbIX (PU3UUCCKUX SBICHUMN; IPOBOJANTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MIECKOI BETHMUYUHBI OT JAPYrod
C MCIIOJIb30BAHUEM MPSIMBIX H3MEPECHUH, TP 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBAThH PE3yJIbTATHI MOTYUYCHHON 3aBUCUMOCTH (PU3UUCCKUX BEITHYNH
B BUJIC TPa(UKOB C yUETOM a0COMIOTHBIX MOTPEIIHOCTEH U3MEPEHH, 1eaTh BEIBOJBI 10 pe3yJIbTaTaM UCCIIEIOBAHUS;

— TPOBOAWUTH KOCBEHHBIC N3MEPEHHS (HPU3NUESCKUX BEIUYMH, TPH ATOM BBIOUPATH ONTUMANTLHBINA METO/] U3MEPEHUSI, OIICHUBATH A0COTIOTHBIC U OTHOCHTEIILHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHUIA;

- MIPOBOJAUTL OIILITEI IO IIPOBEPKE Hpe):[JIO)KeHHOP'I TUIIOTE3bI: IJIAHUPOBATH OSKCIICPHUMCHT, CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY, aHaJIU3UPOBATH
MOJTy4YEeHHBIE PE3YNITAThI U JIeNIaTh BBIBOJ] O CTAaTyce MPEATIOKESHHON THITOTE3bI; COOII0IATh MpaBuiia 0€30MacHOTO Tpy/Aa IIPH MPOBEICHUH UCCIIETOBAHUN B
paMKax MpakTHUKyMa U y4eOHO-HUCCIIe0BATEIbCKOMN ICSITEIBHOCTH C UCTIONB30BAHUEM H3MEPUTENBHBIX YCTPONCTB U Ta00PAaTOPHOTO 000PYAOBAHHS;

— pemiaTh pacdeTHblE 3a/la4d C SBHO 33JlaHHOH M HESBHO 3aJlaHHON (U3MUECKONW MOJENBbIO: HAa OCHOBAaHUM aHalIHM3a YCIOBHS OOOCHOBBIBATH BBIOOP
¢u3uUecKkoil MoJieNn, OTBevaroliedl TpeOOBaHMSAM 3a/1a4yM, NPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJIAThl (PU3UYECKUX TEOPHH MpH
WCTIOJIb30BAaHUH MAaTEMAaTHYECKUX METOJIOB PEICHHs 3a/a4, MPOBOJUThH PACYEThl HA OCHOBAHWM HMMEIOIIUXCS JNAHHBIX, aHATHU3UPOBATH PE3yJbTAThl U
KOPPEKTHPOBATh METO/IbI PELICHHUS C YUETOM MOJMYYCHHBIX PE3yIbTATOB;

— pemaTh KauyeCTBEHHBIE 3a[au, TpeOyrolne MPUMEHEHNS 3HAaHUH M3 Pa3HBIX pa3fesioB Kypca GU3MKH, a TaKKe MHTErPAIllii 3HAaHUH W3 IPYTHX MPEAMETOB
€CTCCTBCHHO-HAYYHOI'O HHKJIA: BBICTPAMBATL JIOTHYCCKYIO LEIIOYKY paCCY)K,ZIeHI/Iﬁ C OHOpOI>'I Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTU H (1)H3quc1<1/1e
SIBJICHHS,

— HCIOJIBb30BaTh TCOPECTUUCCKUC 3HAHUA I 00BSCHEHHS OCHOBHBIX IIPUHOMUIIOB paGOTBI HU3MEPUTECIIbHBIX HpI/IGOpOB;
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aHaIN3UPOBATh U OICHUBATH ITOCIEICTBUS OBITOBOW M MPOW3BOJCTBEHHOW JEATEIBHOCTH YEJIOBEKa, CBSI3aHHOM ¢ (M3MYECKUMH IPOIECCaMH, C TO3UINI
9KOJIOTUYECKON 0€30MacHOCTH, TPEACTABICHUH O PAIOHAIGHOM IPHPOIOIONB30BAHUN, a TAKKe PAa3yMHOM HCIHOJB30BAHUM IOCTIKEHHH HAyKH H
TEXHOJIOTHH /TSI JATBHEHIIIEro pa3BUTHS YEIOBEYECKOTr0 OOIIECTBa;

MPUMEHSTh pa3iuvHble crocoObl paboThl ¢ MH(OpManyeil GU3NIECKOTO CONEPKAHUS C UCTIONB30BAaHHEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJIOTHH,
MpU 3TOM HCIIONB30BaTh COBPEMEHHBIC MH()OPMAIMOHHBIC TEXHOJOTHUH IJIsi MOWCKA, MepepadOTKU W HPEeAbSBICHUS y4yeOHOW M HaydHO-TIOMYJISIpHON
nH(poOpMauK, CTPYKTypHPOBAHUS W WHTEPIIPETalUd HH(OPMAINH, MOTYYCHHONW M3 Pa3lWYHBIX MCTOYHUKOB, KPUTUYECKH AHAIN3UPOBATH MOydaeMyIO
WHGPOPMALIUIO U OLIEHUBATH €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHUH, TaK ¥ HA OCHOBE aHAIIN3a HCTOYHHKA HH(pOpMaIH;

NPOSIBIATh OPTaHM3ALMOHHBIE W TIO3HABATEIbHBIC YMEHHS CAaMOCTOSITEIFHOTO NMPHOOPETEHHS HOBBIX 3HAHWI B IIPOIECCE BBIIOJHEHUS MPOEKTHBIX H
y4e0HO- HCCIe0BaTENbCKUX PadoT;

paboTaTh B rpyMIIe C UCIIOTHEHUEM Pa3IUYHbIX COLMAIBHBIX POJIEH;

HPOSBIATH MOTUBALIUIO K Oy IyIIeit mpodecCHOHANBHOM NeITeTbHOCTH 10 CIIEHHAIEHOCTAM (PU3NKO-TEXHUYECKOTO MpOduIs.

K konmy 11 knmacca o0yyarouiuiicss Hay4uTcs:

MOHMMATh POJb (PU3MKH B 3KOHOMHYECKOW, TEXHOJOTHYECKOH, CONMATBHOW M ITHYECKOW cdepax AEATeIBHOCTH YelOBeKa, poib W MecTo (GU3MKH B
COBpEMEHHOW HAay4YHOH KapTHHE MHUpA, 3HAUYECHHE OMHCATEIhbHOH, CHCTEeMATH3HPYIONIeH, OOBICHUTENFHOW M TMPOTHOCTHYECKON (yHKIN (usndeckoit
TEOpHH, POJb (QU3NUECKOW TeoprH B (OPMHUPOBAHUM TPEACTABICHHH O (PU3MYECKOl KapTHHE MHpa, MECTO (U3MYECKONW KapTHHBI MHUpa B OOIIEM psmy
COBPEMEHHBIX €CTECTBEHHO- HAYYHBIX IIPEICTABICHHUI O MIPUPO/IE;

pas3nuyarh yCIOBHUS MPUMEHUMOCTH N3yYEHHBIX MOJIENIeH (PU3MYECKUX Te U MPOLIECCOB (SBICHUH);

pa3nnyath ycIoBHS (TPaHUIBL, 00JACTH) TPUMEHUMOCTH U3yYEHHBIX (PU3MYECKHX 3aKOHOB, IOHUMATh BCEOOUIHI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB H
OIrpaHUYCHHOCTD MCITIOJIb30BaHNA YaCTHBIX 3aKOHOB;

aHAJIN3UPOBATh U OOBSCHATH DIEKTPOMATHUTHBIC, KBAHTOBBIE MPOLECCHl M SBJICHUS, MCIOJIB3Ysl OCHOBHBIE IOJIOKEHHS M 3aKOHBI DIIEKTPOANHAMHUKH U
KBaHTOBOH (DU3MKH;

OIMUCBHIBATH N3YyYCHHBIC (1)I/I3I/I‘IGCKI/IG IMPOUECCChI U ABJICHHUA,

OOBSICHATH OCOOCHHOCTH MPOTEKAHUS N3YUEHHBIX (PU3MUECKUX SIBICHHUIA;

MPOBOJUTH HCCIICIOBAaHHE 3aBUCHUMOCTEH (DM3NYECKUX BEIMYUH C KCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHH, MPH STOM KOHCTPYHPOBATH YCTaHOBKY,
(UKCUPOBATH PE3yNbTATHI OJTYICHHON 3aBUCUMOCTH (PU3NYECKUX BEIHYMH B BHUJIE TPAPHUKOB C yUETOM aOCONIOTHBIX MOTPEIIHOCTEH W3MEPEHU, 1eaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

IIPOBOJUTH KOCBECHHBIC U3MEPCHUA (1)H3I/IT-ICCKI/IX BCJIMYWH, IIPHU OTOM BI)I6I/IpaTB ONTHUMAaNIbHBIN METOJ U3MCPEHU, OUCHHUBATH a0COIIOTHBIE M OTHOCUTEILHBIE
MOrp€IIHOCTHU IMMPAMBIX 1 KOCBEHHBIX HSMCPCHHﬁ;

MPOBOJUTH OIBITHl TI0 TPOBEPKE IMPEAJIOKEHHOH TMIOTE3bl: IUIAHMPOBATh JKCIIEPUMEHT, COOMpPATh SKCIIEPUMEHTAJIbHYIO YCTaHOBKY, aHAJIM3HPOBATH
MOJTYYCHHBIE PE3YJIBTAThI U JACJIaTh BBIBOJI O CTaTyce MPEAJI0KEHHOH THIIOTE3bI;
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coOiromaTh mpaBmia O€30MacHOr0 TpyAa NPU TPOBEACHWH WCCIEJOBAHWN B paMKaxX NpPaKTUKyMa ¥ Y4eOHO-MCCIIEOBATEIHCKONW IEeSTENFHOCTH C
HCTIONIb30BaHNEM M3MEPUTEIHHBIX YCTPOMCTB U JTa0OPaTOPHOTO 00OPYIOBAHHUS;

peraTh pacueTHBIC 3a/1a4H C SBHO 3aJaHHON M HESIBHO 3aJaHHON (DH3UIECKON MOJCIBIO;

pelaTh KauecTBeHHBIE 3aauH, TpeOyrole IpUMEHEHHs 3HaHUH U3 Pa3sHbIX pa3fesioB Kypca (QH3HMKH, a TaKKe MHTErpalyuy 3HAHUK U3 APYTUX TPEAMETOB
€CTECTBEHHO-HAYYHOTO IIMKJA: BHICTPAWBaTh JIOTHYECKYIO IETIOYKY PACCYXACHHH C OMOpOH Ha HM3Y4YECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (hHU3NYecKue
SIBIICHUS;

WCTIONTE30BaTh TEOPETUIECKNE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX MTPHHILIUIIOB Pab0OTH M3MEPUTENHHBIX TPHOOPOB;

aHaJM3UPOBATh M OLICHUBATH MOCIEICTBHsI OBITOBOM M MPOM3BOACTBEHHOH NESTEILHOCTH YEJIOBEKa, CBSI3AHHOW C (PM3MUYECKUMH MPOLECCaMH, C MO3UIHUN
9KOJIOTHUECKONH 0€30MacHOCTH, TMPEJICTABICHUNA O palMOHAJIBHOM MPHUPOJONOIb30BAHUM, a TaKXKE pPa3yMHOM HCIONB30BAaHHM JOCTIDKEHHH HAYKH H
TEXHOJIOTHH ISl TaJTbHEHIIeT0 pa3BUTHS Y€JI0BEUECKOT0 00IIeCTBa;

MIPUMEHATH Pa3INYHbIe CIIOCOOBI paboThl ¢ MHPOpPManUed (QU3MIECKOTO COJNIEPIKAHUSI C UCIOIB30BAaHHEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHH,
MpU 3TOM HCIIONB30BAaTh COBPEMEHHBIC MH()OPMAIIMOHHBIC TEXHOJOTHUH IJIsi MOWCKa, MepepadOTKA W MPEABSBICHUS y4yeOHOW M HAay4HO-TIOMYJISPHOU
WHPOPMALIUK, CTPYKTYpHUPOBAHUS W MHTEpIpeTalud WHGOPMAIHH, MOTYYSHHOW W3 Pa3IMYHBIX MCTOYHUKOB, KPUTUYECKU aHAIM3HPOBATh MOIY4aeMYIO
WH(GOPMAITUIO U OI[EHUBATH €€ JTOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCSI 3HAHNH, TaK U HAa OCHOBE aHAIIN3a UCTOYHHUKA HH()OPMAIINH;

MMPOABJIATE OPraHMU3allMOHHBIC M IMO3HABATCJIBHBIC YMCHHSA CaMOCTOSATCIBLHOI'O HpI/IO6peTeHI/I$I HOBBIX 3HAHHUI B IMpOLCCCC BBIMMOJIHCHUSA IMPOCKTHBIX U
yueOHO- HCCIIeJOBAaTENBCKIX padoT;

paboTaTh B TPYMIIE C UCTIOTHEHNUEM Pa3IIUYHBIX COMANBHBIX POJIEH;

MPOSIBJIATE MOTHBAIUIO K OyayIIei npodecCHOHaIbHOM eI TENEHOCTH 0 CIIEIHANTBHOCTSM (PU3HKO-TEXHUYECKOTO TPOQHIISL.
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TEMATHYECKOE INTAHUPOBAHHUE

10

KJIACC

n/n

HaumenoBaHue pa3aesioB
U TeM MPOrpaMmbl

Koau4gecTBO 4acos

Bcero

KoHnTtposbHbie
padoThI

IIpakTUyeckune
padoThI

JuekTpoHHbIE (LU(POBHIE)
o0pa3oBaTe/ibHbIE PecypcChl

Paznen

1. Mexanuka

11

[TorpemnocTu B
JKCIIEPUMEHTE
(Jrexuust)

1.2

OueHka nmorpentHocTen
MPSIMBIX ¥ KOCBEHHBIX
HU3MEpEHUI
(camocrosiTenpbHas paboTa)

13.1

YcepenHenue n3MepeHui.
CriyuaiiHas OrpenIHoCTh

(mpakTUKyM)

https://vos.olimpiada.ru/upload/files/Arhive tasks/2022-

23/req/phys/tasks-maxwell-7-prak-req-22-23.pdf

1.3.2

Kunemarnueckue
M3MEPEHHUS TaTbHOCTH
MoJIeTa, pacyeT HavyaJIbHON
CKOPOCTH

(mpakTUKyM)

https://vos.olimpiada.ru/upload/files/Arhive tasks/2022-

23/rea/phys/solmaxwell-7-prak-reg-22-23.pdf

http://olphys.org/olimpiady/lepho21/8-5 Pushka.pdf

14

IIpocreiimme
reOMEeTPHUECKUE U3MEPEHUS
(camocTtosTenbHas

paborta)

1.5

I'pacduxu
HKCHEPUMEHTATBHBIX
3aBucumocTteil. ['paduueckas
00paboTKa JaHHBIX

(Jtexumst)

https://uov.pdb/wp-

content/uploads/2022/12/trebovanija-k-

postroenijugrafikov-1.pdf

https://Bconr.mmm.pd/upload/files/Arhive tasks/2022-

23/final/phys/solphys-10-prak-final-22-23.pdf

1.6

O6paboTKa HETUHEHHBIX
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3aBHCHMOCTEH:
JMHeapu3alus,

MOJCYET ILJIOIIAIN MO,
rpadukom,

MTOCTPOCHUE KacaTeIbHBIX
K rpaduky (JIeKuus)

1.7

W3mepeHue 3aBUCUMOCTH
KOOpPJAMHATHI TPAaHULIbI
00J1aCTH HaMOKaHHUSA OT
BpPEMEHH.

JIuHeapu3auus 3aBUCUMOCTH

(mpakTUKyM)

1.8

W3yuenue ynpyroro
rucrepesuca

(mpakTUKyM)

1.9

Haxoxnenue maccol JIMHEUKHA
Y HIIPHIA C ITOMOIIBIO
YpaBHOBEIIMBAHUSI pblyara

(mpakTUKyM)

1.10

N3mepenue ko3 duirienta
9HEPreTUYECKUX NOTEPh NPU
OTCKOKE IIapuKa OT
ITOBEPXHOCTU

(IpakTUKyM)

Hroro no pazneny
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Pa3nea 2. Mosekyasipuasi puszuka u Tepm

OJUMHAMHKA

2.1

OrmpesienieHne TerI0eMKOCTH
TBEPAOTO Tena (MPaKTHKYM)

2 1

2.2

N3mepenune remneparypsl pyk
DKcrnepuMeHTaToOpa U
JaBJICHUSI, KOTOPOE MOTYT
CO3/1aTh €ro JIETKHE

(mpakTUKyM)

2 1

https://Bcont.unm.pd/upload/files/Arhive tasks/2022-
23/final/phys/tasksphys-10-prak-final-22-23.pdf

2.3

D¢ dexTuBHBIN KO3 PPULIIEHT
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HKECTKOCTU CUCTEMBI.
Onpenenenne monyins KOnra
IIPOBOJIOKH C TOMOUIBIO
priuara. Onpenenenue
npejena ynpyrou
nedopmanuu

(TIpaKTUKyM)

2.4 | U3mepenue kodduimenra 1 1
[ToBepXHOCTHOTO HATSHKEHHS
METOOM OTpPBIBA

(mpakTUKyM)
2.5.1 | Onpenenenne TOUYKH 1 1
POCHI (IPaKTUKYM)
2.5.2 | 3HaKOMCTBO C 1 1
IEKTPUUECKUM
Konnencaropom (mpakTukym)
Wroro no pazneny 9
Pazjen 3. DuekTpoannaMunka
3.1 | U3yuenue nporecca 2 1
pa3psIKu KOHIIEHCATOpa
(mpakTUKyM)
3.2 | Onpenenenue yaenbpHOTO 1 1

COIIPOTHBIICHUS MaTepHaia
IIPOBOJIOKH (ITPAKTUKYM)

3.3 | M3mepenue BOIbT-aMIIEPHON 2 1
XapaKTEePUCTHKH
HOJTYIIPOBOTHIUKOBOTO JIHOJIA

(mpakTUKyM)

Wroro no pazneny 5

OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC

n/n

HanmenoBanmue pa3aesioB U
TeM MPOrpaMMbl

KoauuecTBO 4acos

Bcero

KounTtposbHbie
padoThI

IIpakTuyeckune
padoThI

JuekTpoHHbIE (LU(POBHIE)
o0pa3oBaTe/ibHbIE PecypcChl

Pa3nea 1. DiekTpoanHaMuka

1.1

OlLieHKa BETMYMHBI
TOPHU30HTAIIbHOU
CocraBigonieilt MarHuTHON
WHIYKIIMA MarHATHOTO TIOJIS
3emiu (IPaKTUKYM)

1

1.2

N3mepenne 3aBUCUMOCTH
BEJIMYMHBI MATHUTHOW WHAYKITUH
MarHMTHOTO TIOJISl MarHUTA OT
pacctosiHus (IPaKTHUKYM)

1.3

Habtoienne MarHuTHOTO
I'ucrepesuca (MpakTUKym)

1.4

W3zyuenne paboTh
JIEKTPOJIBUTATENs U TUHAMO-
MalMHbl (4acTh 1) (Jexuus)

1.5

Nzydenue paboTs
DNeKTpoABUTATEINS U TUHAMO-
MalIuHbI (4acTh 2) (MPaKTUKYM)

Uroro no pazneny

10

Pa

3aea 2. Kosie0anusa 1 BOJIHBI.

2.1

N3y4eHne 3aBUCUMOCTH EpUoia
KoJie0aHui JTMHEWKH Ha
LMIMHIPUYECKON TTOBEPXHOCTH OT
paaunyca ee KpUBHU3HBI (IPAKTUKYM)

1

2.2

N3yuenue 3aBucCUMOCTH
aAMIUTUTY/IbI KOJIEOaHUMA
MPY>KUHHOT'O MasiTHUKA OT BPEMEHU

(mpakTUKyM)
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2.3

W3mepenue akTUBHOTO U
PEaKTUBHOIO CONPOTUBIICHUN
KATyIIKX UHIYKTUBHOCTU

(IpakTUKyM)

24.1

BBenenue B 3KCIepUMEHTANIbHYIO
aKyCTUKY (JIEKIIMSI)

24.2

OcuusuiorpaMMa 1 CeKTp INIaCHbIX
3BYKOB (IIPAKTHKYM)

251

Crostune MeXaHUYECKHE BOJTHBI
(Jrexuust)

2.5.2

N3yueHue criekTpa 3ByKa
JINHEMHOTO PE30HaTOpa

(mpakTUKyM)

2.6.1

N3mepenue nokasarens
MPEIOMIICHUS
IJTOCKOMapAJIIEIbHOM
TUIACTUHBI (TPAKTUKYM)

2.6.2

W3mepenue nokasarens
IIPEIOMJIEHUS IPU3MBI 110
MUHUMAaJIbHOMY YTy OTKJIOHEHUS
J1a3€pHOro Jy4a (MIPaKTUKYM)

2.7.1

[Tpumenenue > dexTa MoaIHOro
BHYTPEHHETO OTPAKCHHS B
M3MEpEeHUsX (JTeKIus)

2.7.2

N3mepenue nokazarens
MIPETOMIICHUS TPU3MBI C TIOMOIIBIO
HaOJII0/IeHNUs yTJIa MTOJIHOTO
BHYTPEHHEI0 OTPaXKEHHUs

(IpakTUKyM)

2.8

[TpoBepka hopMyibl TOHKOM JIMH3BI
C TIOMOIIBIO METO/Ia TapaJljIaKkca,
IIPUMEHEHHOTI'0 JUIsl ONIPECIICHUS
TMIOJIOXKEHUS N300paKeHUs

(mpakTUKyM)
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2.9

N3mepenune poKycHOro pacCTOSHUS
paccenBarOLIEN JTUH3bI

(IpaKTUKYM)

2.10

OrnpeneneHue JUIMHBI BOJTHBI
JIA3€pPHOT0 U3ITYYEHHS C IIOMOIIBIO
cxeMbl fOHra (mpakTuKym)

Wroro no pazneny

19

Pa3nea 3. KantoBas pusuka.

3.1

N3yuenue cnekTpa cBera
Pa3IMYHbIX HCTOYHUKOB C
MOMOILBIO (P PaKIIUOHHON
peueTky (IPaKTUKYM)

1

3.2

HccnenoBanue 3aBUCUMOCTHU
MHTCHCUBHOCTH CBEUCHHUS
CBC€TOANOAA OT CHUJIbI
IMPOTCKAOMICTO YCPE3 HECI'O TOKA

(mpakTUKyM)

3.3

Hab6mronenue n3buparenbHOCTH
BHYyTpeHHero ¢poro3ddexra k
JUIMHE BOJIHBI CBETA (IIPAKTUKYM)

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34
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