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Hacrosimas pabouasi mporpamma yuyeOHOro kypca ««MeToabl pemieHust
¢pusnueckux 3agau»» (Jamee — nporpamma) paspaboTaHa B COOTBETCTBHU C
TpeOoBaHUSIMU (eAepaIbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa
cpenuero obuiero oopazoBanus (nainee — PI'OC COO) u HanpaBiieHa HA OPTaHU3ALINIO
oOyueHusi B (U3UKO-MAaTEMATHUECKOM Mpoduiie B COOTBETCTBUH C TPEOOBAHHUIMHU
denepanbHON 00pa3oBaTEebHON MporpamMMbl cpeaHero odmiero oopaszoBanms (DOIT
COO).

Peanuzanus nmporpaMmmbl MOXKET COIEMCTBOBAThH JOCTHIKEHHUIO 00YUYaIOIIUMUCS
IUIAaHUpYEMBIX — pe3ynbTaToB  ocBoeHuss @POII COO, pa3BuTHIO JIMYHOCTHU
oOy4Jaromuxcs, (GOPMUPOBAHUIO M YAOBIETBOPEHUIO HMX COLMAIBHO 3HAYKUMBIX
WHTEPECOB U MOTPEOHOCTEH, camopeanu3aluu OOyYaroNIMXCS Yepe3 Yy4yacTHue BO
BHEYPOUHOU NesATenbHOCTH. OJHON M3 BO3MOXKHBIX (POPM peanu3aiuul MporpaMMel
aBigeTcsl  Kpykok. [lporpamMmma MoOKeT peanu30BBIBATBCS — 00pa3oBaTelIbHON
OpraHu3aled CcaMOCTOATEIbHO JUOO Ha OCHOBE B3aUMOJICHCTBUS C JPYTUMHU
OpraHu3alUsIMH, OCYIIECTBIISIIOIIMMU 00pa30BaTEIbHYIO ACSTEIbHOCTb.

[IporpamMma ydeOHOTO Kypca ««MeToabl pemieHHs] (PU3MYECKHX 3a1a4U»»
npeaHazHadeHa g peanusauud B 10—-11 xiaccax M HampaBieHa Ha JOCTHUKECHHUE
COOTBETCTBYIOIIUX PE3YJIbTATOB, CHOPMYIUPOBAHHBIX B (QeaepanbHOil paboueit
nporpamme 1no yueOHomy npeamery «Pusnkay (yriiyoJIeHHbIH YPOBEHB).

[Tpu u3yuenun Gu3nuKku Ha YrIIyOJIEHHOM YPOBHE peaIn3aius 3TUX MPUHITUIIOB
0a3upyeTcsi Ha HCIOJIb30BAHUU CAMOCTOSATEIBHOTO YYEHHUYECKOIO 3KCIEpUMEHTA,
BKJIFOYAIOLIET0, B TOM 4Hcie, paboTsl gu3myeckoro npaktukyma. llpu stom nop
paboTamMu MpakTUKyMa IOHUMAETCsl CaMOCTOSTEIbHOE MCCIEAOBAHUE, KOTOPOE
IPOBOAUTCA IO PYKOBOJACTBY CBEPHYTOro, 000OILIEHHOro BHAa 0Oe€3 MOIIAaroBoOi
UHCTPYKIUU. B pe3ynbTare obecrieunBaeTcsl OBIaJCHUE 00YYarOIIUMUCA YMEHUSIMU
IPOBOAUTH NPSIMbIE U KOCBEHHBIE M3MEPEHUS], UCCIIeI0BaTh B3aUMHBIE 3aBUCUMOCTH
IBYX (PU3NYECKUX BEIMYMH U OCYIIECTBISATh IMOCTAHOBKY OIIBITOB IO IMPOBEPKE
MPEIOKEHHBIX TUNOTE3. Bece 3T0 crnocoOCTBYET AOCTUKEHUIO OJTHOM M3 OCHOBHBIX
nenel u3ydeHusi (PU3MKM Ha YPOBHE CpeHEro oOIiero oOpa3oBaHUs — OBJIAJACHUIO
OOyYaIOIIMMHUCS METOJaMU CaMOCTOSITENBHOTO IJIAHUPOBAHMS W TPOBEICHUS
bu3nYECKUX IKCIIEPUMEHTOB, aHAJIM3a U UHTEPIIpeTaluy HHGOPMAIUH, ONIPEICICHUS
JIOCTOBEPHOCTH MOJYUYEHHOI'O PE3yJIbTaTa.

AKTYyanbHOCTh peaju3allid JAaHHOM MpOrpaMMbl OMNpEAENIeTcsl TeM, 4YTO €€
OCBOEHHE MO3BOJIAET OOyYarOIIMMCS Ha MPAKTUKE O3HAKOMHUTHCS C PA3IUYHBIMU
($u3NYECKUMHU SBJICHUSIMU, HKCIEPUMEHTAIbHO H3YYUTh pa3inyHble (pusnueckue
3aKOHOMEPHOCTH, YIJIyOUTbh CBOM TEOPETHUECKHE 3HAHUS, Pa3BUTh MMEIOIIMECS U
npuOOpPECTH HOBBIE MPAKTHUYECKWE YMEHHUS U HABBIKM B 00JAcTH IJIaHUPOBAHUS,
NOJIFOTOBKHU, IPOBEACHMS, aHAIM3a U UHTEPIpPETAMN (PU3NIECKOT0 SIKCIIEPUMEHTA.

[IporpamMMa naetr 0OOyd4aromMMCsT BO3MOXXHOCTh NMPUOOPECTH MNPAKTHUECKUN
OTIBIT PabOTHI ¢ TAOOPATOPHBIM 000PY/IOBAHUEM, OBJIAJIETh KOHKPETHBIMUA TPUEMAMHU
UCCJIEIOBATENLCKOW  JIEATEIBHOCTH  HAYMHAIOIIETO  (PU3MKa-dKCIEPUMEHTATOPA,
copMUPOBATH HABBIKU OILICHKH MOTPEITHOCTEH Pe3yIbTaTOB U3MEPEHHS (PU3NIECKUX
BenMYMH. Peanuszanus mnporpamMMmbl CO3Aae€T YCIOBUS Ui  (OPMHUPOBAHUSA Y
OOy4YaroIIMXCs HECTaHJAPTHOTO KPEAaTUBHOTO MBIIIJIEHUS, COJIEHCTBYET Pa3BUTHUIO



WHIUBUIYAIBHOCTH  CYXXJIEHUH,  (DOPMUPOBAHMIO  KYJIbTYpPhl ~ OOOCHOBAHMS
COOCTBEHHOI'O MHEHHUS U CBOOO/IbI €TI0 BHIPAKEHUSI.

[Iporpamma MokeT OBITH BOCTpeOOBaHAa OOYYAIOIIMMUCS, KOTOPBHIE WMEIOT
WHTEPEC U MOTHUBAIIHIO K YTITyOJICHHOMY M3Y4YeHUI0 (DU3UKHU U MATEMaTHUKH, TOTOBSITCS
K Y9aCTHIO B €JMHOM TOCYJIapPCTBEHHOM 3K3aMEHE 10 (hHU3HUKe.

[TporpamMMa mpeciieyeT He TOJBKO 00pa3oBaTeIbHBIC, HO M BOCIHUTATEIbHBIC
LEIH, ITOCKOJBKY COOTBETCTBYET WJIEE OSKOJOTH3aUUMU M UACE MPHUKIATHOU
HaIpaBJICHHOCTU, KOTOPbIE, B UUCIIE APYTUX UJIEH, TOJI0KEHBI B OCHOBY Kypca (PU3UKH,
nzyuyaemoro Ha ctynenu COO.

Bapuantsl peajqu3anuu nporpaMmsl 1 GOpMbI IPOBEACHU 3aHATHI

Peanuzanuss mporpaMmbl  OpearosiaraeT CoYeTaHWe pPa3iudHbIX  (HopM
rpynmnoBoil paboThl (CaylIaHWE JEKIMM, TUCKYCCHsl, MOHTaX SKCHEPUMEHTAIbHBIX
YCTaHOBOK, IPOBEICHNE (PU3NUECKUX U3MEPEHMI TI0]T pyKOBOJCTBOM IpenoaBaTes)
U UHAUBUIYAJTIbHOM pPaOOThl (BBIIOJIHEHHE CAMOCTOSITENBHBIX pPabOT U  pabdoT
NpaKkTUKyMa, 00pabOoTKa M MHTEpIpeTauusi pe3yiabTaToB (PU3MUYECKUX U3MEPEHUN).
Hcnonb3zoBanue Takux GopM padOoThl TOMOTaeT pa3BUBaTh y O0YUYaIOIIHUXCA, C OJHOU
CTOpPOHBI, HaBBIKM BOCHPHATHS HOBOM WH(MOpPMAIMU NpU pa3dudHbIX (opmax ee
MOJauu, a C JIPYyroil CTOPOHBI — AKTUBHOCTb, CaMOCTOSITEJIBHOCTh U TBOPYECKOE
Hayajno. B 1menom peanmsanus JaHHOW MPOrpaMMBbl  JTOJDKHA ITOJIOKUTEIBHO
CKa3bIBaThCS KaK HA aKTyalu3allMd 3HAHWM, YMEHHM U HaBBIKOB, OOy4aloLIUXCS B
pamMKax UX NpeanpodeccuoHalbHON TEXHOJOTHYECKON (MHXKEHEPHOI) MOArOTOBKH,
TaK U Ha COMAIBHOM (POPMUPOBAHUU JIMYHOCTU O0YUaAOLIUXCAL.

[Iporpamma Kypca paccunTana Ha 68 4acoB, B paMKaxX KOTOPBIX IPEyCMOTPEHBI
Takue (GopMbl padboT, KaK JICKIIUH, CAMOCTOATENbHbIE PAOOTHI M PAOOTHI MPAKTHKYMA.
B xonme camocTosATenbHBIX pabOT oOOydwarouiyecs MoJ KOHTPOJIEM IPEenoiaBaTes
3aKpEeIUISIIOT HOBBIE 3HAHUS, OTPAOATHIBAIOT ONPEICICHHbIE YMEHHS M HaBBIKH.
PaboThl mpakTHKyma MOAPa3yMEBAIOT CAMOCTOSITEIBHOE pPEIICHHE OO0yYaroIIMMUCS
HKCIIEPUMEHTAIbHBIX (PU3UUECKUX 3a1a4. TemaTrka paboT NpakTUKyMa U MOPSAOK UX
CJIEIOBaHUS COOTBETCTBYIOT CTPYKTYpE TEMATHUECKOTO TUIAHUPOBaHUS (PeepaabHOMl
paboueit mporpaMmsl o yueOHoMy nipeaMery «Dusuka» (yriryOneHHbI YPOBEHb).

[Iporpamma paccunTana Ha peajau3aiiio B TeueHue AByX JieT o0ydyenus B 10-11
KJIaccax MpHU MPOBEJCHUM 3aHATHI OJIUH pa3 B HeAento oobemoM 1 yac kaxnaoe. [1o
YCMOTPEHHUIO YYUTENS MOPSJAOK CIEA0BaHUS 3aHATHM MOXET ObITh H3MEHEH, a
HEKOTOPbIE MOTYT OBITh UCKITIOYEHBI.

JlomyckaeTcs peajau3anus 4acTi IporpaMMbl B TEYEHUE OJHOTO yueOHOro roja
— it oOy4aromuxcs Toiabko 10-ro wim tonpko 11-ro kimacca. OmHAKO B 3TOM cllydae
npu pabore ¢ obydaromumucsa 11-ro kiacca peKOMEHAYeTCsl HaUMHATh M3JI0KEHHUE
yueOHOro Marepuajia C TPOBEACHHUS 3aHATHI, HAMpaBIEHHBIX HA OCBOCHHE
OOYYarOIIMMUCS OCHOBHBIX TTPUEMOB U METOJIOB 00PabOTKH PE3yIbTaTOB (hU3MUECKUX
M3MEPEHUH U OLIEHKHU MOrpelHocTe. lJist 5TOro peKOMeH1yeTcs:

1) mpoBecTu B knacce 3anatust Ne 1, Ne 3 u Ne 5 u3 nporpammsl 10-To kiacca;

2) 3amath Ha J0M BbintoaHeHue 3aganuid Ne 2, No 4 u Ne 6 u3 nporpammsel 10-ro
KJIacca;



3) B manpHeluIeM cienoBaTh nporpamme 11-ro kiacca, UCKIIOYMB U3 HEE, M0
YCMOTPEHHUIO YUUTEINS, KaKue-1u00 TpH 3ansATusa (Harpumep, Ne 16, Ne 17, Neo 18).

Bo3MoxkHO Takke ocBoeHre oOydarommmucs 11-ro kiracca nojiHoil mporpaMMbl
IpY YCJIOBUU MPOBEIEHU 3aHATUH /1Ba pa3a B HEAEI0 00beMOM 2 yaca Kaxaoe€.

Psan paGor mpakTukyma (Ha YCMOTpEHHE YYMUTENs]) MOXKET OBITh 3a/JaH
oOyJaromuMcsi Ha JOM JUIsl CaMOCTOSITEIbHOIO BBIIOJHEHUS C IOCIEAYIOIINM
KOHTPOJIEM U 00CYKI€HHEM MOJYyYEHHBIX PE3YIbTATOB.

B3aumocBsa3hb ¢ perepaibHOil padoyeid NpOrpaMMoil BOCIMTAHMS

[Iporpamma pa3paboTaHa ¢ y4eTOM PEKOMEHJalMi QeaepanbHO pabodeit
MIPOrpaMMbl BOCIIMTaHUSA. B 4aCTHOCTH, OHA YYUTBHIBAET IICUXOJIOTO-TIE€IarOTHYECKUE
O0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM KATETOPUH 00YUYaIOIIUXCS.

[Iporpamma COOTBETCTBYET TaKUM IIEJIIM BOCIUTAaHUS OOYYaIOIIUXCS, Kak
Pa3BUTHE JINYHOCTH, CO3/IAaHNUE YCIOBHUU JUIsI CAMOOIIPENEIICHUS U COLIMAIA3ALUH.

[IporpaMma COHEMCTBYET pEIICHUIO CIHEAYIOIIMX 334a4  BOCIHUTAHHUS
OoOy4YaroIMXcs: YCBOGHUE 3HAHUM, HOPM, JyXOBHO-HPaBCTBEHHBIX LIEHHOCTEH,
TpaJMILIMI, KOTOPBIE BRIPA0OTAIO POCCUKCKOE 00IIECTBO; (POPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX ~ OTHOLIEHMH K OTHUM HOpPMaMm, LIEHHOCTAM; MpUOOpeTeHue
COOTBETCTBYIOILIETO TUM HOpMaM, IIEHHOCTSIM, TPAIULKAM COLIMOKYJIBTYPHOTI'O OIbITa
MOBEACHUS, OOIICHMS, MEKJIMYHOCTHBIX U COLMAJIBHBIX OTHOUIEHUH, MPUMEHEHHUS
IOJIYYCHHBIX  3HAHWM; JOCTHKEHHE JIMYHOCTHBIX  PE3YJIBTATOB  OCBOCHHUS
oOmreoOpa3zoBarenbHOM mporpaMmsl 1o gusuke B cootBercTBUn ¢ PI'OC COO.

[Iporpamma  COOTBETCTBYET  CIEAYIOUIMM  OCHOBHBIM  HAalpPaBJICHHUAM

BOCITUTAHUS.

1) TpynoBoe BOCIIUTaHUE — BOCIIMTAHUE YBAKEHHUSI K TPYLYy, TPYIAIUMCS,
pe3yiapTaTaM TpyJda (CBOEro U JApPYrux JIOfCH), OpHUEHTaluuss Ha TPYIOBYIO
NeSTeIbHOCTh, ~ MOJydYeHUEe  MpoQeccuH, JIMYHOCTHOE  CaMOBBIDA)XEHHE B
NPOJYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TpyJA€ B POCCHIICKOM O0OIlECTBe,
JNOCTH)KEHHE BBIAAIONIMXCS PE3YNbTaTOB B NPO(PECCHOHATBHON JeATEIbHOCTH.
[leneBbIMU OpUEHTHpaMU SIBISAIOTCS: (POPMHUPOBAHHE OCO3HAHHOW TOTOBHOCTH K
MOJIYYeHUI0 Mpo(ecCHOHANBHOTO 00pa30BaHMs, HEMPEPHIBHOMY OOpa30BaHUIO B
TEYEHUE >KU3HU KAK YCIOBUIO YCHEHUIHOW MNpodecCHOHANbHOW U OOILECTBEHHOU
NEeATEIbHOCTH; TOHMMAaHHE CHEeU(pUKH camMoo0pa3oBaHusi U NPOPECCHOHATBHOU
CaMOIIOATOTOBKM B MH(OPMALMOHHOM  BBICOKOTEXHOJIOTUYECKOM  OOIIECTBE,
TOTOBHOCTHU YUHUTHCSI U TPYJIUTHCS B COBPEMEHHOM OOILECTBE; OPUEHTHPOBAHHOCTH HA
OCO3HAHHBIA BBIOOP cdepbl NPOPECCHOHATBHOW TPYJOBOM NEATEILHOCTH B
POCCHUICKOM OOILECTBE C YU€TOM JIMUYHBIX KU3HEHHBIX IJIAHOB, MOTPEOHOCTEN cBOEH
CEeMbH, OOIIIECTBA.

2) DKOJOrM4eckoe BOCIHUTaHue — (OpMHpOBAHME  SKOJIOTHUECKON
KYJIBTYPbI, OTBETCTBEHHOT0, OEPEKHOTO OTHOLICHHS K IPUPO/IE, OKPYKAIOILEH cpeie
Ha OCHOBE POCCHMCKHX TPAAUIIMOHHBIX JTYXOBHBIX IIEHHOCTEH, HaBBIKOB OXpPaHbI,
3aIllUThl, BOCCTAHOBJICHUS MPUPOJBI, OKpYXKaroliel cpeasl. LleneBsiM opueHTHpOM
ABJIIETCSI OCO3HaHME HEOOXOJUMOCTHM TMPUMEHEHUS 3HAaHUA €CTECTBEHHBIX U
COLIMAJIBHBIX HAyK [JIs Pa3yMHOT0, OEpeXJIMBOrO0 MPHUPOAOIOJIb30BAaHUSA B OBITY,
OOIIECTBEHHOM MTPOCTPAHCTBE.



3) [{eHHOCTH Hay4YHOTO IO3HAHMS — BOCIMTAHUE CTPEMIICHUS K MO3HAHUIO
ce0s 1 IPYTUX Jto/Ied, MPUPOIbI U OOIIECTBA, K MOJYUYEHUIO 3HAHUI, KAYeCTBEHHOTO
0o0pa3oBaHMs C y4ETOM JIMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.
[leneBbIMU OpUEHTHpPAMU SIBISIIOTCS: (OPMHUPOBAHUE JIEATEIHHO BBIPAKEHHOTO
II03HABATEIBHOTO MHTEpeca B 00JacTH (U3MKU C YYETOM CBOMX HHTEPECOB,
CIOCOOHOCTEH, AOCTH)KEHUM; TIOMyYeHUE MPEACTABICHUI O COBPEMEHHON Hay4YHOMN
KapTHUHE MHUpPA, O JOCTWKECHMSIX HAYKM W TEXHHUKH, O 3HAYCHHHM HAyKU B >KU3HHU
poccuiickoro oOmiecTBa, 00ecledeHnH ero 0e30MacHOCTH; MPUOOPETEHUE HAaBBIKOB
KPUTHUYECKOIO MBILUICHUS, OIpPENEICHUs] JOCTOBEPHOM HAy4YHOM HHpOpMALUU U
KPUTUKM AaHTHHAYyYHBIX IIPEJCTaBICHUM; pa3BUTUE U IPUMEHEHUE HaBBIKOB
HAOJIIOJICHUS,, HAKOIUIEHUS U CHUCTEeMaTH3aluuu (PaKTOB, OCMBICIEHMSI OIbITa B
€CTECTBEHHO-HAY4YHON 00J1aCTH NO3HAHUS, UCCIIEI0BATENbCKON AESITENIHOCTH.

Oco0eHHocTH PadOTHI YYUTEJIA MO POrPaMme

[Ipu peanuzanuu 1aHHOM MPOrpaMMbl 33/a4a YUYUTENsl COCTOUT B TOM, YTOOBI
co37aTh yCIIOBUS JJI YCBOCHHS 00yYarOLIMMUCSA HOBBIX 3HAHUM, TPUOOPETEHUS MU
HOBBIX YMEHUH U 3aKpEIJICHUs HABBIKOB, HEOOXOIUMBIX 1)1 TOATOTOBKH K EI'D.

Jlns peuieHust 3TOM 3aAadyd HEOOXOJUMO HaldM4ue B KaOWHETe (PU3HKHU
000pyZOBaHUs, KOMIUIEKTYIOIIMX W PACXOAHBIX MAaTepUajoB, TPEOYIOIIMXCSA IS
IIPOBENICHUSI CAMOCTOSATENbHBIX Pa0OT 1 paboT mpakTukyMa. [lepeuens npeainaraeMbix
pabot chopMHUpPOBAH TaKUM 0OpPa30M, UTO MOATOTOBKA K X MPOBEJICHUIO HE JIOJDKHA
BBI3BIBATh CYIIECTBEHHBIX 3aTpPyJHEHUNU — BCE HEOOXOAMMOE sl peanu3aluu
MIPOrpaMMBbl, KakK MPaBUIIO, JIMOO HAXOAUTCS B KaOuHeTe (Ppu3uku, IMOO JTOCTYIHO B
IIOBCEIHEBHOM OBITOBOM OOMXOJIE.

Ilepen HavamoM 3aHATAW  YUYUTEIO PEKOMEHIYETCS  CaMOCTOSITEIIBHO
BBITIOJIHUTh BCE TEOPETUYECKUE 3aJIaHUs, CAMOCTOATENbHbIE PabOThl W PabOTHI
MPaKTUKyMa, KOTOPbIE JOHKHBI OyIyT BRIMOIHATH 00yJaronuecs. IT0 JaCT YUUTEIIO
BO3MOXXHOCTh HE€ TOJBKO BBISIBUTH BO3MOXXHBIE TEXHHUYECKHUE MPOOJIEMbI, HO HU
MOJIYYUTh KOHTPOJIbHBIE PE3yNbTaTbl HM3MEPEHUH U HUX O0O0pabOTKH, KOTOpHIE
NMOHAA00ATCA JJi1 JaJIbHEWIIEH MpPOBEPKU NPABUIBHOCTA BBINOJHEHUS padOT
00y4aroIMMUCH.

[lockonbKy OJHMM U3 TJIABHBIX PE3YJIbTATOB pAaOOThl YUYUTENS B pPaMKax
BHEYPOUYHOU JI€ATEIbHOCTH SIBISIETCS TUYHOCTHOE Pa3BUTHE O0YUArOUTUXCS, YUUTEIIO
PEKOMEHAYETCSl TIPU MPOBEICHUM 3aHSITUI MO MPOTrpaMME aKTHUBHO y4acTBOBATH B
NEATETLHOCTH  OOYyYalolUXCsi,  KOHTPOJMPOBATH  XOJ[  BBIMOJHEHUS  UMU
DKCIIEPUMEHTAJILHON pabOThl, HAMPaBISATh HM KOPPEKTUPOBATh WX JICUCTBHS,
CBOCBPEMEHHO  yKa3blBaTh Ha OIMMOKM ¥  HEJOYETHl, IMOACKa3bIBaTh W
JEMOHCTPUPOBATh TMPABUIBHBIE CHOCOOBI BBITIOJHEHHUS TMPAKTHUYECKOW paboTHhl,
o0CyX/1aTh IPUYMHBI U BO3MOXKHBIC TIOCIIEJICTBUS JOMMYCKaeMbIX OIMOOK. Bo Bpems
3aHATUN HE00XO0 MO NOJIep>KUBATh T00pOKeTaTENbHYIO atMocdepy
COTPYIHUYECTBA.

Yyuutento cneayeT yuYuThIBaTh, 4TO JJOTMKA OCBOCHHMS TPOTPAMMBI IIPEIIOIAraet
NOCJIeI0OBAaTEIbHOE U3YUYEHHE MaTepuaia — CHayana oOy4aroniuecs: TOJKHbI OCBOUTh
0a30Bble TPUEMBbI M METOAbl MPOBEAEHUS (PU3MUECKUX H3MEpPEHUH U 00paboTKU
MOJIy4aeMbIX PE3yJbTaTOB, a YK€ 3aTE€M NMPUMEHATh UX Ha MPAKTUKE MO CXEME «OT

5



MIPOCTOr0 K CJHOXKHOMY». lloToMy mnpumMepHas cxema NOPOBEAECHUS 3aHATUNA 10
IporpaMMe MOKET OBbITh CIEAYIOIEH:

1) OO0BSICHEHHE TEOPETUIECKOT0 MaTepuaa o Teme;

2) MOATOTOBKA K BBITIOJHEHUIO CAMOCTOSITEIIBHOW PAaOOThI WM PabOTHI
MpaKkTUKyMa — OOCYXJEHUE 3aJaHusl, YCTPOUCTBA IKCICPUMEHTAIBLHON yCTaHOBKH,
HEOOXOJMMOTO0 TEOPETHYECKOTO0 MaTepuaia, TPHEMOB © METOJOB MPSIMBIX
AKCIIEPUMEHTATILHBIX U3MEPEHUH, CITIOCO00B X 00pabOTKH M OIEHKH MOTPEITHOCTEH
W3MEPEHNM;

3) MPOBEICHUE CaMOCTOATENbHON paboThl WM pPabOThl MPAKTUKYMA,
KOHTPOJIb IPAaBUIILHOCTH MPOBEICHUS U3MEPEHUM;

4) 0o0paboTKa TMOJYYEHHBIX OKCHEPUMEHTAIbHBIX JIAHHBIX, OIICHKA
MOTPEIIHOCTEM;

5) 00CYyXJIeHHE PE3yJIbTaTOB 00PA0O0TKH MOTYYEHHBIX IKCIIEPUMEHTATBHBIX
JIAaHHBIX U MPOBEPKA UX PABUIILHOCTHU.

B citydae HEXBaTKM BpEMEHH HA PEAIM3AIIMIO B KJIACCE MyHKTA 4 TAaHHOW CXEMBI
PEKOMEHAYETCS  MPEJIOKUTh  OOYyYarolMMCSl  BBIMOJHUTH  COOTBETCTBYIOIIWE
JNEUCTBUS JIOMa, a MYHKT 5 pealn30BaThb B Haudale CIEAYIOIIEro 3aHATHs, 00
MPOBECTU HEOOXOIUMbIE OOCYKICHHS C O0YyUAIOIUMHUCS B TIOPSIIKE UHIUBUIYaTbHON
paboTHI.



COIAEPKAHHUE KYPCA «Metonbl pemenust ¢usndeckux 3agad» (PUUKO-
MATEMATHUYECKHUM IMPOPUJIB)»

10 KJIACC
3ansrTue 1. IlorpemiHocT B 3KCIIEPUMEHTE

Jekuyua «llorpemHocTH TpsAMBIX U3MepeHui». OOcyxnaerca mnpupoaa
BO3HUKHOBEHUS IMOTPEIIHOCTEN, METOIBI X MUHUMU3ALMU U OLICHKH.

Jekyus «llorpemHOCTH KOCBEHHBIX M3MepeHHi». OOCyKIaroTcsi METONbl U
IIPUEMBI OLICHKHU MOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUN. M choab3yembie mamepuabi:
[4], wacTs 1.

3ansTue 2. OneHKa NOrpelHOCTell MPAMbIX U KOCBEHHbIX H3MepeHuil
Camocmoamenvnan pavboma «OUeHKa MOTPEMIHOCTEN KOCBEHHBIX U3MEPEHUN
0 pe3yJIbTaTaM MPSMbIX U3MEPEHUIN».

3ansTue 3. Ycpeanenue usmepenuii. CiryyailHasi HOrpelIHOCTb.
Kunemaruyeckune usmepeHus

Jexyuna «Cny4yaliHble IOTPEMIHOCTH». B COOTBETCTBHM C YPOBHEM MOATOTOBKH
oOy4Jarommxcs ¥ JOCTYIHBIM 000pYIOBAHUEM MOKET OBbITh IPOBEACHA OJIHA U3 JBYX
paboT mpakTUKyMa.

Ilpakmuxym Ne 1

3adanue. Ornpenenure ¢ MaKCUMaJIbHOH TOYHOCTBIO CPEIHIOI0 CKOPOCThb
JIBUKEHMSI 3EPHBIILIKA MIIEHAa B OyTHUIKE C BOJOM.

Obopyodosanue. IlmieHO, HamNOJIHEHHas BOAOM IUIACTUKOBas OyTbUIKA C
OTPE3aHHBIM I'OPJIBIIIKOM, CEKYHAOMED, JIMHEHKA.

Kpamxoe onucanue pewenus. IlpoBomuTcs cepusi SKCHEPUMEHTOB IIO
WU3MEPEHHUIO C ITOMOIIBIO CEKYHOMEPA BPEMEHH IIPOXOKIAEHUS 3€PHBIIIKOM IIILIEHA B
TOJIILE BOJbI HEKOTOPOro (PUKCHUPOBAHHOTO PACCTOSIHUS BJIOJIb BEPTUKAJU.
Borluncnsiercss cpenHee Bpemsi  JIBMXKEHHMS 3epeH. PaccuuTeiBaeTcs  cpenHss
YCTaHOBUBLIASICSA CKOPOCTh 3TOTO ABMKEHUS. OIEHUBAETCS MOTPEUTHOCTD.

Onucanue cxooicell padomvl NpaKMuKyma: BCEPOCCHICKas OJMMIMNAAA
IIKOJIBHUKOB 1O (PU3KKeE, peruoHanbHbIi 3T1an 2023 1., 3anaya «[11meHo 1 BI3KOCTbY.

Ilpakmuxym Ne 2

3adanue. Cobepute YCTaHOBKY JJIsl 3allyCKa IIapHKa B MOJET C HEKOTOPOH
BBICOTHI C (DUKCUPOBAHHOW TOPU3OHTAIHLHOM HAYalbHOM CKOpOCThIO. Mccnemyiite
3aBUCUMOCTh BEPTHKAJIbHOW M TOPU30HTAIBHONW KOOPAMHAT LIAPHKA MpPH IOJIETE.
Onpenenure CKOPOCTh MIAPUKA B HAYaJI€ MOJIETA.

Obopyoosanue. CTallbHOW  IIAPUK, IYCKOBOE YCTPOMCTBO  (OTPE30K
ATFOMUHUEBOTO TPO(UIIS, MAarHUT HEOJAMMOBBIN, /IBA CTAIBHBIX IIApUKA), MITATUB C
Jankou U My(Toii, MaJISIpHBIA CKOTY, pyJIeTKa, KOMMUPOBabHasA Oymara.

Kpamroe onucanue pewenus. OcyuiectBisieTcsi cOOpKa MyCKOBOM YCTaHOBKH.
[IpoBonuTCa cepus SKCHEPUMEHTOB MO 3aMyCKy IIapuKa B TMOJET U H3MEPEHHUIO
KOOpJIMHAT MaJIeHUs apuKa OTHOCUTEIBHO TOUKU cOpoca. [1o mosyueHHbIM JaHHBIM
paccuuThIBaeTCs HauajibHas CKOPOCTh MOJIETA IIapuKa.



Onucanue cxooicell pabomvl npakmuxyma: MEXKAYHapOJHas OJUMIIMAAa IO
sKcriepuMenTaibHon ¢usuke 2021 r., 3anaya «[lymkay.

3ansTue 4. [Ipocreiiliue reomeTpuyecKue U3MepeHust

Ipakmukym

3aoanue. Onpenennure ¢ MaKCUMAJIbHOH TOYHOCTBIO TOJIIIMHY MPOBOJIOKH U
BHEITHHUI TUaMeTp HUIJIbl, TIOH[alb HAPUCOBAHHOM Ha JUCTe Oymaru Qurypsl, o0bem
Opycka. OLeHUTe MOrPEUTHOCTH.

Obopyoosanue. IlpoBonoka, uria OT mmmIpuia (CO CTOYEHHBIM OCTPHEM),
n300paxkeHne (GUrypbl CiIoXKHOW (OpMBbI Ha pa3IMHOBAHHOM KBajpaTamu Oymare,
JIEpEBSIHHBIN OpYCOK, TUHEHKA, TaHT CHIIUPKYJIb.

Kpamroe onucanue pewenus. TIpoBoasTCs M3MEpEeHUs TOJNIIUHBI MPOBOJIOKH
MeTo0M psafoB. [IpoBoauTCs U3MepeHre AuameTpa UIJbl METOJIOM MPOKATHIBAHUSI.
[TpoBoauTCs M3MepeHue iomaau GUrypsl METOIOM MOJCYETa IUIOMIAU MO KIETKaM
CeTKH m3BecTHOTro mara. [IpoBoauTcst u3mepenne rabapuToB Opycka W BBIUKCIICHHE
ero obbema. OleHUBAETCS TOTPEUIHOCTh W3MEPEHHBIX BenuyuH. [IpoBomuTcs
IpOBEpKa MPAaBUILHOCTA U3MEPEHUS IUaMEeTPa UTJIbI C TOMOIIBIO IITAHTCHITUPKYIISL.

3ansaTue S. I'paduku 3kcniepuMeHTaNbHBIX 3aBUcHMoOcTeil. I'paduyeckasn
00padoTKa JaHHBIX

Jekyusa «Opopmienne rpaduKoB 3KCIIEPUMEHTAIBHBIX 3aBUCUMOCTEH.
['paduueckas oOpaboOTKa TaHHBIXY.

OOcyxnarTcsd OCHOBHBbIE IpaBuiIa OQOpPMIIEHHUS TI'padUKOB 3aBHUCHUMOCTEH
(¢u3nYeCKuX BEIMYHMH JPYT OT JIpyra.

Camocmosamenvuaa paooma «Iloctpoenne rpadMKoB B COOTBETCTBHH C
U3Y4YE€HHBIMH NPAaBUJIAMHU C UCTIOJIb30BAHUEM I'OTOBBIX TAOJHUIL C TAHHBIMUY.

Hcnonvzyemvie mamepuanvi: MeTOAWYECKHE pekomeHaanuu LleHTpanbHO
MPEIMETHO-METOIMYECKOM KOMUCCHUU TIO OIIEHMBAaHUIO O(OpMIIEHHS T'papUKOB Ha
MPAKTUYECKUX Typax BCEPOCCUUCKON OTMMMIUAAbI ITKOJIBHUKOB MO (PU3HKE.

3ansaTue 6. O0padoTKa HEeJIMHEHHBIX 3AaBUCUMOCTEH: JINHEAPU3aLusl, I0ACYET
IJIOIIA/IM MO/ rPa)uKOM, NOCTPOEHHE KacaTeJIbHbIX K rpaduky

Jexkuusa «JluHeapuszanys OSKCIEPUMEHTANBHBIX 3aBUCUMOCTEH W JIPYTHE
rpaduyueckue crnocoObl 00pabOTKM JaHHBIX». OOCyYX)JTaeTcss METOA 3aMEHBI
NEPEMEHHBIX IPU  JIMHEapU3aluu AKCIIEPUMEHTAJIbHBIX 3aBHCUMOCTEHA.
OO6cyxnaercss (U3MYECKUH CMBICT TUIOMIAAW TOJ TpaduKOM U  YIIOBOTO
koa(durreHTa kacaTepHOM K TpaduKy.

3ansTue 7. U3mepeHne 3aBUCHMOCTH KOOPANHATHI TPAHUIIBI 00J1aCTH
HAMOKaHMs OT BpeMeHHU. JInHeapu3zanus 3aBUCHMOCTH

Ipakmukym

3aoanue. BoipexbTe U3 OymMaxkHoOU candeTku JeHTy JMHON 30 cM U IHPUHON
2-3 cm. OnycTuTe KOHEl] 0yMa)KHOM JIEHTHI B BOAY U BKJIIFOUHTE CEeKyHI0Mep. U3yunTe
3aBHCHMOCTH KOOPJAWHATHI TPAHUIIBI 00JIACTH, MTPOIUTABIICIHCS BOJIOM, OT BPEMEHH.
Omnpenenure XxapakTep STOH 3aBUCUMOCTH.



Obopyoosanue. Cekynnomep, OyMakHbie candeTku, pyjeTka, yamka [lerpu.

Kpamrxoe onucanue pewenus. CTaBUTCS ONBIT MO W3YYEHUIO JIBHIKECHHUS
TPaHMIIBI HAMOKaHUS OyMakHOU candeTku. Mcnonb3yercs 3aMeHa epeMEeHHBIX IS
JUHEapu3alid 3aBUCMMOCTH UM TIOCTPOEHHUS JIMHEWHOTO Tpaduka, KOTOPHIU
BIIOCJIEJICTBUU MO3BOJISIET CYAUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceti pabomol npakmuxyma. 3anada Ne 32 «HamokaHue TKaHW.

3ansTue 8. U3yyeHue ynpyroro rucrepesmuca

Ilpakmuxkym

3adanue. 3akpenuTe ¢ MOMOLIBIO 3a)KUMa JINHENKY Ha ctoie. [IponeHpre 1yKKy
3aKMMa B KOJIbIIO OAHKOBCKOM PE3UMHKHU. 3aLIENIUTE KPIOYKOM JAMHAMOMETPA KOJbIO
pe3uHku. M3MepbTe 3aBHCHUMOCTBH JUIMHBI PE3MHKH OT PACTATHUBAIOLICH CUJIBI IPU
Harpy3ke (pacTsbkeHuH) U pasrpyske. [Iposenute usmepenus ¢ marom B 0,5 H, npu
KaXI0M u3MepeHuu penaite 3aaepkky B 30 c. Iloctpoiite rpadux u3mMepeHHOM
3aBUCUMOCTH, ONUIIMTE ee Xapakrep. CrenailTe NpeanosokKeHUuss O NpPUYMHAX
HaOJIro1aeMoi 3aBUCMMOCTH. PaccunTaiite, B KakuX Mpejaeiax JIEKUT KodDPUIueHT
KECTKOCTU PE3UHOBOr0 Kousiblia. Vcrmonb3ys MNOJydYEeHHbIE JAHHBIC, PACCUMUTAMTE,
KAKYyI0 SHEPTUIO MOIJIOTUIIA PE3UHKA 32 BpEMs POBEACHUS U3MEPEHU.

Obopyoosanue. Jluneiika, 3auM, TUHAMOMETp C NpeaesnoM usmepenuit 5 H,
PE3UHOBOE KOJIBIIO (pe3uHKa AJisi 0aHKHOT), CEKYHIOMED.

Kpamkoe onucanue pewienus. BpINONHIETCS ONBIT 110 U3YYEHHUIO 3aBUCUMOCTH
CHJIBI YIIPYTOCTH PE3UHOBOTO KOJbI[A OT €r0 JUIMHBI IIPU OCTEIICHHOM YBEIUYECHUH U
OpU TOCTENEHHOM YMEHBILIEHUU pacTaruBaromieii cunbl. HaOmonaercst siBiaeHue
yOpyroro rucrepesuca. JIBe IONMydeHHBIE SKCIIEPUMEHTAIBHBIE 3aBUCHMOCTH
HaHOCATCA Ha oJuH rpaduk. [IpoBoauTcs aHanu3 MOTy4eHHBIX PE3YJIbTAaTOB.

3anstue 9. HaxoxaeHue Macchl JJUHEHKU M IINPULA ¢ TOMOIIbIO
YPABHOBEIIMBAHUSA pblUara

Ipakmukym

3aoanue. OnpenenuTe ¢ MaKCUMaJIbHOW TOYHOCTBIO MAaccCy LIMpPHUIA U Maccy
JIUHEUKH.

Obopyoosanue. npuir o6beMoM 20 mit, TUHEWKA, CTaKaH C BOJOM.

Kpamkoe onucanue pewenus. K KOHIy JUHEWKH, KOTOpAas UCMOJb3YEeTCS B
KaueCcTBE phluara, MojBElIMBaeTCs wipull. M3Mepsercss 3aBUCUMOCTh KOOPJIUHATHI
TOYKH OMIOPHI YPAaBHOBEIICHHOTO pblyara oT 00bema BojbI B mimpuiie. [1o momydeHHbIM
JTAHHBIM OMPEAEIISIIOTCS Macca IIIPUIa U Macca JIMHEHKH.

Onucanue cxooiceti pabomvl NpaKmuKyma: PeruOHATBHBIN dTall OJIMMITHAIBI M.
JIx. K. MakcBenna no ¢pusuke, 2014 r., 8 knacc, 3agaua «HenecTpyKTUBHBIN aHATINRY.

3ansaTue 10. U3mepenne ko3¢ dpuuneHTa JHEPreTHIECKUX MOTEPH NMPU OTCKOKE
IIAPUKA OT MOBEPXHOCTH

Ipakmukym

3aoanue. TlpoBeaute uccaeAOBaHUE 3aBUCUMOCTH BBICOTHI OTCKOKa IIApUKa
MOCJIE COYAAPEHHUsI C MMOBEPXHOCTHIO CTOJIa OT BBICOTHI cOpoca. [IpoBeauTe onbIT Asis
JIBYX THUIIOB IIapuKOB. Onpenenure xapakTep 3aBUCUMOCTH.



Obopyoosanue. Ulapuk Ui HACTOINBHOIO TEHHHUCA, DPE3UHOBBINA IIapuUK
«TOMNPBITYH», PYJETKA, MAISPHBIMN CKOTY.

Kpamkoe onucanue pewenus. 1IpoOBOIHUTCS ONBIT MO H3MEPEHUIO BBICOTHI
OTCKOKA IIApHKa IOCJIE COYIAPEHMS C IMOBEPXHOCTBIO TOPU3OHTAIBHOIO CTOJIA B
3aBHCHMOCTH OT BBICOTHI cOpoca. Mi3mMepeHust mpoBOASTCS [l ABYX THIIOB IIAPHKOB.
JIns pe3suHOBOTO WIApHUKA 3aBHCUMOCTB SBISETCA HPSIMOM IMPONOPLUMOHAIBHOCTHIO,
JUISL IIApUKa OT HACTOJIBHOTO TEHHHUCA 3aBUCUMOCTD HE SABJISIETCS TAKOBOM.
OO0cy:x1ar0Tcs BO3MOXKHbBIE IPUYNHBI IOJYUYEHHBIX PE3yIbTaTOB.

3ansaTue 11. OnpeaesieHue TenJI0eMKOCTH TBepaAoro tesa Ilpakmukym
3aoanue. OnpenenuTe ¢ MAaKCUMalIbHON TOYHOCTBIO TEIIIOEMKOCTh IPY3HKa.
Obopyoosanue. I'py3uk maccoit 50 r, crakan 06bemoM 0,2 11 ¢ BOAOW KOMHATHOM
TEeMIIepaTypbl, EMKOCTh C TOpsiuei BOJOM, 1Ba TEPMOMETpPA, CAN(PETKU, TOJTHOC, HUTh.
Kpamxkoe onucanue pewenus. IIpoBOIUTCS ONBIT 110 U3MEPEHUIO TETUIOEMKOCTH
rpy3uKa METOJOM IIEPEHOCAa €ro M3 XOJIOJHOM BOABl B ropsuyr. OneHuBaercs
WU3MEHEHUE TEMIEPATYPbl XOJOIHON BOJABI 32 CUET MOJYYEHHUS KOJIMYECTBA TEIIOTHI
OT FOpSAYEro rpy3HKa.

3ansaTue 12. U3mepenne TeMinepaTypbl pyK 3KCIIEPMMEHTATOPA U 1aBJIEHHS,
KOTOPO€e MOT'YT CO3/1aTh €ro Jierkue

Ilpakmuxym

3aoanue.

1) Onpenenute BHYTpeHHee ceueHue TpyOku. llomcoeamHuTe K MINPHUILY
ooveMoM 20 mul TpyOKy C MOMEIICHHOW B HEEe Karuied BOJbI. 3aKMUTE IIIMPHUI] B
JAJOHAX W HarpeBaWTe ero TakuM oOpa3oMm B TedeHHMe S5 MuHyT. M3mepbTe
nepeMenieHre Karau 1o TpyOke. lcmonb3ys monydeHHble JaHHBIC, OICHUTE
TEMIEPATYPY PYK IKCIIEPUMEHTATOPA.

2) JoxauTech, KOTAa WIITPUIL] CHOBA MPUMET KOMHATHYIO TeMIiepaTypy. Baysas
BO3JYX B CBOOOJHBIA KOHEIl TPYyOKH, HU3MEpPhTE TMEpeMelIeHue Kalljid Mpu
MaKCHMAJIbHOM JIaBJICHUM BO3/yXa, CO3/laBaeéMOM Ha KOHIe TpyOku. Mcmonb3ys
MOJIyYECHHbIC JaHHbIE, OLCHUTE JIaBJICHUE, KOTOPOE MOTYT CO3JaTh JIETKUE
AKCIIEPUMEHTATOPA.

Obopyoosanue. lnpuny o6bemMom 20 M1, TpyOka oT UH(OY3MOHHOM CHUCTEMBI,
BOJIa, JIMHENKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. 1) K mmpuiy oosemom 20 MJT TIOICOSTUHSICTCS
TpyOKa ¢ TOMEIIeHHO! B Hee Karuied Boabl. LlInmpuir HarpeBaeTcst pykamu, u3MepsieTcst
nepeMeIieHre Kamim no Tpyoke. Ha ocHOBe MaHHBIX O CEYEHHH TPYOKH U O0OBEMe
BO3/yXa B IIMPHUIIC PACCUUTHIBACTCS TeMIIepaTypa PyK OKCIEepUMEHTaTopa. 2)
Hcnonb3yst Ty K€ YCTaHOBKY, OHKCHEPUMEHTATOpP CO3[AeT JAaBJICHUE BHYTPU
cBoOOgHOTO KOHIA TpyOku. Kams Bomel mepememaercs mo TpyOke. Ha ocHoBe
JIAHHBIX O €€ CMEIICHUHU OLICHUBAETCS JaBJIEHHE, KOTOPOE€ MOTYT CO3/IaTh JIETKHE
AKCIIEPUMEHTATOPA.

Onucanue cxooiceii pabomvl npaxmukyma: 1) 3aKIIOUYATENbHBIA OTall
BCEPOCCUMCKON OJIMMITUAIBI IIKOJIBHUKOB, 2023 1., 10 kiacc, 3anada «HaceleHHbIi
nap», myHKT Ne 1.
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3ansarue 13. IPpdexTUBHBIA KOIPPUIHEHT KeCTKOCTH cucTeMbl. OnpeneieHue
moayJs FOHra npoBos1oku ¢ noMombio peryara. Onpenesenue npeaesia ynpyrou
aegopmManuu

Ipakmukym

3aoanue. OnpenenuTe ¢ MAKCUMaIbHOM TOYHOCTHIO MOYJIb KOHra mpoBOJIOKH.

Obopyoosanue. 1llTaTuB ¢ AByMs JankaMu, MPOBOJIOKA, JUHEWKA JEpEBSIHHAS
nnuHou 50 cM, rpy3bl Maccol 1o S0 T, 1Ba KaHUEISIPCKUX 3aKHAMa.

Kpamxkoe onucanue pewenus. Jlunelika moJIBENIMBAETCS Ha MPOBOJIOKE Tak,
YTOOBI MOJYUUJIICS CUJIBHO HEPaBHOIUIEUUH phiuar. bimkHUI K TOUKe MojBeca KOHell
TOPU30HTAIBHON JIMHEWKHU OINMUPAETCS CHU3Y Ha JIanKy mTatuBa. K apyromy KoHIy
JMHEWKU TOJBEMIMBAIOTCS Tpy3bl. M3Mmepsercss 3aBUCHMOCTb CMEIICHUS KOHIA
JIMHEWKHU, K KOTOPOMY MOJBEIIUBAIOTCS IPY3bl, OT UX CyMMapHOU Macchl. Ha ocHOBe
MOJYYEHHBIX JAHHBIX U F€OMETPUUYECKUX MapaMETpPOB YCTAaHOBKU PACCUUTHIBACTCS
MoxyJib FOHra mpoBoJIOKH.

Onucanue cxooiceti pabomoul npakmuxyma. 3aaada Ne 9.30.

3anstue 14. U3mepenne ko3P PpuumeHTa NOBEPXHOCTHOI0 HATSIKEHUSI METOA0M
OTpbIBA

Ilpakmukym

3aoanue. TlpuaymaiiTe cmoco0 u3MEpeHUsS CHIIBI, KOTOPYIO Tpedyercs
MPUJIOKHUTH K MPOBOJOYHOM paMKe JiJIi TOTO, YTOOBI OTOPBATh €€ OT IOBEPXHOCTH
Boabl. [IpoBenmure OKCIEPUMEHT U OICHUTE KOA(DQPHUIMEHT IOBEPXHOCTHOTO
HATSHKEHUS BOJIBI.

Obopyoosanue. KroBeta mmpokas ¢ BOJAOH, MPOBOJIOKA, BECHI, HUTD.

Kpamkoe onucanue pewenus. IIpoBoAUTCS ONBIT IO U3MEPEHUIO CUIIBI OTPHIBA
MPOBOJIOYHON paMKH OT ITOBEPXHOCTH BO/IbI IIPH PA3IMYHBIX IEPUMETPAX PAMKH.
[TpoBoauTcs oneHka Kod(PuIMeHTa MOBEPXHOCTHOTO HATSIKEHUS BOJIBI.

Onucanue cxooiceti pabomoel npakmuxyma. 3agada Ne 331.
3ansTue 15. OnpenesneHue TOYKU POCbl. SHAKOMCTBO € JJIEKTPUYECKUM
KOH/IEHCATOPOM

Ilpakmuxym Ne 1

3aoanue. O1ieHNUTE BIAXKHOCTh BO3/IyXa B KOMHATE.

Obopyoosanue. IIpodbupka CTEKISTHHAS, MAJICHBKUE KYCOUKH JIbJIa, TEPMOMETP,
Ta0JIUIIa 3aBUCUMOCTH JIaBJICHUS HACHIIIEHHOTO Mapa BOJBI OT TEMIIEPaTypHI.

Kpamroe onucanue pewenus. B mpoOupKy ¢ BOJON MOCTETIEHHO JT00aBISIOT
KYCOYKH JIbJIa U JOKUAAIOTCSI MOMEHTA BBICTYILICHUSI Kaledb pOChl HA MOBEPXHOCTHU
npoOupku. [lo MoNMydeHHBIM JTaHHBIM O TEMIEpaType TOYKE POCHI C TMOMOIIBIO
TaONMHIBl 3aBUCHUMOCTH JIaBJICHUSI HACBHIIIEHHOTO Tapa BOABI OT TEMIIEpaTypbl
OMpEIeNAETCS] OTHOCUTEIIbHAS BJIAXKHOCTh BO3yXa B KOMHATE.

Onucanue cxodiceti pabomwul npakmuxyma: tiaBa Ne 3, mabopatopHas padota No
9.

Ilpakmuxym Ne 2

3aoanue. Onpenenute ¢  MakCUMJIbHOM  TOYHOCTBIO  OTHOIICHUE
AIEKTPUUYECKUX EMKOCTEH JIByX KOHJIEHCATOPOB.
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Obopyoosanue. aABa  DIEKTPOJUTUYECKUX  KOHAEHCATOpa, BOJBTMETP,
Oarapelika, COeJMHUTENIbHBIE TPOBOJA.

Kpamroe onucanue pewsenus. 1IpoBOAUTCS OMBIT MO 3apsAIKE KOHAEHCATOPA OT
JIpPYroro 3apaHee 3apsKeHHOIo KOHJAeHcaTopa. M3MepsiroTcss HampsbkeHds Ha
KOHJIEHCATOpax [0 W Mociie NOoAKIoueHud. OIeHMBAaeTCs OTHOUIEHUE EMKOCTEH
KOH/IEHCATOPOB.

Onucanue cxooiceti pabomol npakmuxyma. 3agada Ne 10.22.

3ansTue 16. U3yyenne npouecca paspsiiku KOHAEHCATOpa

Ilpakmuxym

3aoanue. V3yunTe 3aBUCUMOCTb HAIPSIKEHUS Ha KOHJIEHCATOPE OT BPEMEHU
npu ero paspsake. Onpenenure eMKOCTh KOHIAEHCATopa.

Obopyoosanue. DNEKTPOIUTUYECKUNA KOHJIEHCATOP, BOJBTMETp, Oarapeiika,
CEKYHJIOMEp, COEIMHUTEIbHBIE TPOBO/IA.

Kpamroe onucanue pewenus. IlpoBoaMTCS HU3MEPEHHE 3aBUCUMOCTH
HaIpsDKEHUS Ha paspshKaroleMcs KOHIEHcaTope OT BpeMeHHu. /Jlemaercst oleHka
€MKOCTH KOHJeHcaTopa. B kauecTBe cCONpOTHBIEHUS IS Pa3psAKd KOHJIEHCATOpa
BBICTYIIA€T BHYTPEHHEE COMPOTUBIICHUE BOJIHTMETPA.

Onucanue cxooiceti pabomwvl npakmuxyma:, 3amada Ne 10 «3ydenue
cBeroauoaa» (yactb No 1).

3ansaTue 17. OnpenesieHue yaeJbHOT0 CONPOTHBJICHUSA MATEPHUAJIA IPOBOJIOKH

Ilpakmuxym

3aoanue. Onpenenute yaeabHOE COMPOTUBRIEHNE TPOBOJIOKH.

Obopyoosanue. JIBa MynbTUMETpa (B pEeXHME BOJbTMETpPAa M aMIIEpMETpPa),
COEIMHUTEBLHBIC MPOBO/IA, OaTapeiika, oOpa3iibl MPOBOJIOKH, THHEHKA, MUKPOMETP.

Kpamxoe onucanue pewenus. Vccienyemass TPOBOJOKAa COEIHUHSETCS
MOCJIEIOBATENBHO C aMIEepMETPOM U TOJKIIoYaercs K Oatapeiike. IlapannenbHo
Y4acTKy MPOBOJIOKU MOAKIIOYAETCS BOJbTMETP. 3 OTHOLIEHUS MOKa3aHUi TPUOOPOB
PAcCCUMTHIBAECTCS CONMPOTUBJICHUE ydacTKa MPOBOJIOKHU, MOCIE YEr0 U3MEPSIIOTCS €ro
reoMeTpuyeckue pasMmepbl. M3 TOJNy4eHHBIX JaHHBIX ONPEEHseTCs YIEIbHOEe
CONMPOTHUBJIEHUE MaTepHalia, U3 KOTOPOr0 U3rOTOBJIEHA MPOBOJIOKA.

Onucanue cxodxceu pabomsl npakmuxkyma: MexnyHapoaHas OJIMMIIMANA IO
sKcIepuMeHTaIbHOM Pusnke 2022 T., 3amaya «Maoe COnpoTHBICHHUE.

3ansaTue 18. U3mepenne BOJbT-aMIIEPHOM XaPAKTEPUCTUKH
MOJIyIIPOBOJTHMKOBOIO JHO0/1A

Ilpakmukym

3adanue. I3MepbTe 3aBUCUMOCTDH CHJIBI TOKA, MPOTEKAIOIIET0 Yepe3 JUOJ, OT
MI0/IaBa€MOT0 HA HETO HAMPsHKEHUS (B MPSIMOM M 00paTHOM HarpaBieHun). [loctpoiite
rpaduK BOJIbT-aMIIEPHOMN XapaKTEPUCTUKH THOJIA.

Obopyoosanue.  BolbTMETp, aMIepMeTp, COCAUHUTEIIBHBIE  IPOBOJA,
MOJIYTPOBOJJHUKOBBIN O], MAKETHAs IJIaTa, IEPEMEHHBIA PE3UCTop, ObaTapeiika.

Kpamroe onucanue pewienus. 1IpoBoauTcst SKCepuMeHT no uaMepeHuto BAX
JMojia B IPSIMOM U 0OpaTHOM HampaBJICHUHU.
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Onucanue cxodiceti pabomwvt npakmuxyma: riapa Ne 4, mabopatopHas padota No
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11 KIIACC

3ansaTue 1. OueHka BeJUYHHBI TOPU3OHTAJIBHOU COCTABJISAIOIIEH MATHHUTHOM
HHIYKIUM MAarHUTHOTO NOJIA 3eMJIu

Ipakmukym

3aoanue. OueHUTE MOAYJIb TOPU3OHTAIBLHON COCTaBIISIIONIEH BEKTOpa
MAarHUTHOW MHIYKIIMM MAarHUTHOTO MOJIst 3EMJIH.

Obopyoosanue. Kommac, conenoua (aumamerp 10 cm, 150 BuTKOB),
71a0b0paTOpHBI OJIOK MUTAHUS, TPAHCIIOPTHP.

Kpamkoe onucanue pewenus. 1IpoBOINTCS 3KCIEPUMEHT IO ONPEACICHUIO
MIPOCTPAHCTBEHHOW OPUEHTAIIMN BEKTOPA MHIYKIIMM MAarHUTHOTO MOJIsA, CO3aBAEMOTO
Ha OCH COJIEHOMJIA NP CYNEPIO3UIUNA MArHUTHOTO TOJIA 3EMJIM U MAaTrHUTHOTO MOJIS
COJICHOW/IA, B 3aBUCUMOCTH OT CHJIBI TOKa B BUTKax cosieHouza. [1o 3Toil 3aBucumMocT
ONpENENAeTCs] MOAYJIb TOPU3OHTAIBHOW COCTABJISIONIEH BEKTOpa MAarHUTHOM
WHYKIIMM MAarHUTHOTO MOJIsl 3eMJIH.

Onucanue cxodiceti pabomwl npakmuxyma: tiasa Ne 4, nabopatopHas padota No
12.

3ansaTue 2. H3MepeHHe 3aBHCHMOCTH BeJMYHMHbI MATHUTHOH WHIYKIHHA
MATrHUTHOTO MOJISI MATHUTA OT PACCTOAHUS

Ilpakmuxym

3adanue. 3yunte 3aBUCUMOCTD BETMIMHBI MAaTHUTHOW MHYKITUM MarHUTHOTO
MOJISE TIOCTOSTHHOTO MAarHuTa Ha €ro MpPOJOJIbHOW OCH CHUMMETPHH OT PaCCTOSTHHSI
MEXKTy IICHTPOM MarHuTa U TOYKOH H3MEPEHUH.

Obopyoosanue.  CmapTdhoH ¢  TPEIYCTAHOBJICHHBIM  IPOrPAMMHBIM
oOecriedeHneM [IJIi W3MEpPEHUS BEJIMYMHBI MArHUTHOTO TIOJS, IMJIMHIPUYCCKHMA
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewrenus. C TOMOIIBIO TaTYNKOB cMapThOHA MPOBOIUTCS
npsIMOE HM3MEPEHHE BEIWYMHBI MAarHUTHOHW WMHIYKIIMM MArHUTHOTO IIOJII Ha OCH
IIWIMHIPHYECKOTO MarHuTa B 3aBUCUMOCTH OT PaCCTOSIHUS JIO HETO.

3ansTue 3. Ha0mroneHne MarHMTHOIO TUCTEpe3nca

Ipakmukym

3adanue. HamoraliTe HECKOJIbKO BHUTKOB H30JMPOBAHHOTO MPOBOJA HA
WIMHAPUYECKYI0 4YacTh Janku IratuBa. llomHecuTe Topen janku OJIM3KO K
MOJIO)KEHUIO JaTYuKa MArHUTHOTO T1oisi MoOwipHOro tenedona. Ilonaiite
AIIEKTPUYECKUI TOK B mpoBoA. M3MepbTe 3aBHCHUMOCTh BETUYMHBI HHIYKIIHH
MarHUTHOTO MOJI Ha TOPIIE JIAMKK OT CHUJIbI MPOTEKAIOUIETr0 Yepe3 MpoBoJl ToKa. J{is
ATOr0 BHAYaJie MOBBIIIAWTE 3HAUEHUS CHJIBI MPOTEKAIOUIETO TOKA J0 MAKCHUMAaJIbHO
BO3MOXKHOT'O 3HAUEHUS, a MOTOM MOHIKANWTE 10 HYJIEBOrO 3HaYeHHsI. 3aT€M CMEHUTE
MOJIIPHOCTH MOAKITIOYCHUS UCTOYHHUKA TOKA W TIOBTOpUTE OMBIT. [locTpoiiTe rpaduk,
OTMCHIBAIOIINIA 3aBUCUMOCTh BETUYMHBI MarHUTHOW MHIYKIIUM Ha TOPIIE JIAMKH OT
CHJIBI IPOTEKAOIIETO Yepe3 MPOBOI TOKA.

Obopyoosanue.  CmaptdhoH C  NOPEAYCTAaHOBJICHHBIM  MPOrPaMMHBIM
o0ecriedeHreM Ii W3MEpPEHUs BEITUYMHBI MArHUTHOTO TOJsI, IITaTHB C JABYMS
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JanKkaMH, OJHA W3 KOTOPBIX JOJDKHA OBITh KEJIe3HOW (WM ApYyrod »Keae3HbIi
CEpIICYHUK), JTaOOPaTOPHBIM HMCTOYHUK THUTAHUS, OJHOKWUIBHBIA HW30JIMPOBAHHBIN
MIPOBO/I, BBIICPKUBAIOIINN MaKCUMAJIbHBIA TOK TAOOPATOPHOTO UCTOYHUKA TTUTAHUSI.

Kpamxoe onucanue pewenus. Jlanka mratuBa oOMaTbIBAETCS HECKOJIbKHUMHU
BUTKaMH TOJICTOTO M30JMPOBaHHOTO TipoBoga. C mMOMOIIBI0 Ja0OpaTOPHOTO
HMCTOYHUKA MUTAHUS YEPe3 MPOBOJ MPOIMYCKACTCS IEKTpUYecknil Tok. CHavanga TOK
MPOMYCKAIOT B OJJHOM HAIMPABJICHUU C MOCTETICHHBIM YBEIMYEHUEM CHJIbI TOKA U €€
MOCHEAYIOIMIUM  YMEHBILICHUEM, MIOTOM poLeaypy MOBTOPSIIOT TUISt
MIPOTUBOIIOJIOKHOIO HaIpaBiieHUs Toka. [Ipu »TomM n3MepsieTcsl BenMunHa WHAYKIIUU
MAarHUTHOTO TOJISI Ha TOPIIE JIANKHU INTaTUBAa C MOMOIIBI0 MOOMIJIBHOTO TeledoHa.
CrpoutTcs 3aBUCMMOCTh BEIMYMHBI MHAYKIWM MArHUTHOTO TMOJs OT CHJIbI
MPOTEKAIOUIEro yepe3 npoBoja Toka. OOcyxaaeTcs: MoMydeHHbIM Tpaduk U SBICHHE
MAarHuTHOTO THCTEPE3UCA.

3anstue 4. U3yuenue padoThl 3JIEKTPOABUTATES M IUHAMO-MAIIMHBI (YacTh 1)

Jekyua «OnekTpoaBUraTedb U 3JEeKTporeHeparop». OOcyxaaerca HCTOPHUS
M300pETEeHHMS SJIEKTPOABUTATEIS U COBEPILICHCTBOBAHMS €TI0 KOHCTPYKIIMH.
OnurceIBaeTC BHYTPEHHEE YCTPOMCTBO JJIEKTPOABUTATENS M JJIEKTPOTEHEPATOPA.
Pa30buparoTcs TeopeTHUecKre 3a/1auu 10 JaHHOU TeMe.

3ansitue 5. U3yuenune padoThl 3JIEKTPOABUTATEISI M IUHAMO-MAIIMHBI (YACTh 2)

Ilpakmuxym

3aoanue. 1) [IpoBenure cepuio IKCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTH CHIIbI
TOKa, BRIpa0aThIBAEMOM T€HEPATOPOM, OT BEJTMUMHBI MOMEHTA CHJIbI, PUII0KEHHOTO K
ero Baiy. 2) IIpoBeaure cepuio 3KCEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh BEJIMUMHBI
HaIpsOKEHUS, TOJAHHOTO Ha JJIEKTPOJABUIaTeNlb, OT YacTOThl €ro BpalleHUs H
MEXaHMYECKOI Harpy3Ku ero Baja.

Obopyoosanue. DIEKTPUUYECKUA MOTOPUHUK C PEAYKTOPOM, HAOOp TIpy30B,
peocTar, COeIMHUTENbHBIE MPOBO/IA, 1a00PATOPHBINA HCTOYHUK MTUTAHUSA, MYJIbTUMETP
(ammepMeTp), CEKyHIOMED.

Kpamroe onucanue pewenus. ITpoBoaATCS ONBITH IO U3MEPEHUIO 3aBUCUMOCTH
CWJIbl TOKa, BbIpaOaTbIBA€MOM T'€HEPATOPOM, OT BEJIMYMHBI MOMEHTA CHJIBI,
NPWIOKEHHOr0 K ero Banmy. IIpoBOIWTCS ONBIT MO M3YYEHHUIO CBSI3M BEJIMYUH
HaIpsOKEHUS, TOJAHHOTO Ha JJIEKTPOJABUIaTeNlb, OT YacTOThl €ro BpalleHUs H
MEXaHMYECKOI Harpy3Ku €ero Baja.

Onucanue cxoxcux pabom npaxmuxyma: 1) MexayHapoaHas oluMIIdaja 1o
sKcriepuMeHTanbHo (usuke 2018 1., 3amaua «MOTOPUYUK C PEAYKTOPOMY, TTyHKTHI
NoNe 1-4; 2) MexayHapoaHasi OJUMITHAA MO dKCIIepuMeHTanbHou usuke 2022 r.,
3anaya «DoHapb», MyHKThI NeNe 14,
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3ansaTue 6. M3yyeHume 3aBHCMMOCTH IMEePHOJA KOJeOAHUN JIMHEHKH HA
HUJIHHAPUYECKOH MOBEPXHOCTH OT PaJNyca ee KPUBHU3HBI

Ilpakmukym

3aoanue. Onpenennute XapakTep 3aBUCUMOCTH MEpUoaa KOJICOAHWA JTHHEHKH,
MOJIOXKEHHOW Ha IMWJIMHIPUYECKYI0 TOBEPXHOCTh, OT pajuyca KPUBU3HBI STOU
MTOBEPXHOCTH.

Obopyoosanue. Habop NWIMHIPOB PA3HOrO pajuyca (Hampumep, pa3indHbIe
HUJIMHAPUYECKHUE COCY/IbI), TUHEHKA, CEKYHIOMED.

Kpamroe onucanue pewenus. ITIpoBoguTcss cepusi MNPSMBIX H3MEPEHHM
3aBUCUMOCTH Tepuoja KojeOaHWi JMHEWKH, MOJOKEHHOW Ha UUIUHAPUYECKYIO
MOBEPXHOCTh, OT pajilyca KPUBU3HBI ATOM MOBEPXHOCTU. MCHONB3YIOTCS METOIbI
JMHEeapHu3aluy U rpaduuecKoro aHajanu3a SKCIEePUMEHTAIbHbBIX TAHHBIX .

3ansaTne 7. H3ydeHwe 3aBHCHMOCTH AMIUIMTYABbI KOJe0AHMHA NPYKHMHHOIO
MasiTHUKA OT BPEeMEHU

Ipakmukym

3aoanue. WV3MepbTe 3aBUCUMOCTh aMIUIUTYJbl 3aTyXaloIIMX KoJeOaHUi
NPYKMHHOTO MAasTHHKa OT BpeMeHHu. [IpoBepbTe rumore3y 00 3KCIOHEHIUATbHOM
XapakTepe MOJy4YeHHOW 3aBUCUMOCTH.

Obopyoosanue. 1IpykuHa OT TMHAMOMETpa C npeaenom usMmepenuit 1 H, rpy3
Mmaccoit 150 r, cekynaomep, MTATUB C JJANKOU U My TO, THHEHKA.

Kpamkoe onucanue pewenus. IIpoBOIWTCS 5SKCHEPUMEHT MO MPSIMOMY
U3MEPEHUIO 3aBUCUMOCTH aMIUIMTYIbl 3aTyXamoMMX KOJeOaHUW MPYKUHHOTO
MasgTHUKa OT BpeMeHu. CTpouTcss TpaduK HCCIETOBAHHON 3aBUCUMOCTH B
JIMHEApU30BaHHOM BUJIE.

3ansaTne 8. 3mMepeHne aKTMBHOIO U PEAKTHBHOIO CONPOTHBJICHMH KATYIIKH
UHIYKTUBHOCTH

Ipakmukym

3aoanue. Cobepute dIEKTPUUECKYIO LIETb U3 MOCIEI0BATENIBHO COEAMHEHHBIX
pe3ucTopa W KaTyIWIKHM WHAYKTUBHOCTH. IIpoBenutre wu3MepeHue 3aBUCHMOCTH
HaIpsHDKEHUS. Ha PE3UCTOpPE OT YaCTOThI MMOAABAEMOT0 Ha 3Ty Lemnb HanpsokeHus. [lo
MOJIY4YEHHBIM JIaHHBIM ONPEJETUTE AaKTUBHOE COINPOTHUBICHHE M PEAKTUBHOE
CONPOTHUBJIEHUE KATYIIKH UHAYKTUBHOCTH. Paccunraiite MHAYKTUBHOCTD KATYLIKH.

Obopyodosanue. Karymika HHIYKTUBHOCTH, PE3HCTOP C COINPOTHUBIICHUEM,
OJM3KUM K aKTUBHOMY CONPOTHBIICHUIO KaTyIIKH MHAYKTUBHOCTH, COCIUHUTEIbHBIC
IPOBO/IA, TEHEPATOpP HU3KOM YacTOThI, OCUMIUIOTpad WM BOJBTMETP MEPEMEHHOTO
HaIPSHKEHUS.

Kpamroe onucanue pewenus. CoOupaercs »dIIeKTpUUYECKass LENb U3
NOCJIENOBATENBHO COEAMHEHHBIX PE3UCTOPA U KATYIIKK UHAYKTUBHOCTH. Ha 3Ty niens
nojaeTcss TNepeMeHHOoe HampsbkeHue. [lpoBonurcs u3MepeHHE 3aBUCUMOCTH
HalpsHDKEHUST Ha PE3UCTOpE OT 4YacTOThl MOJABAEMOr0 Ha IeNb HaNpsKeHUs
(amMruMTYyAa HampsKEHUs Ha Bced 1enu mocrosiHHa). [lo Hu3koyacTOTHOW o0nacTu
rpaduka ompenensieTcss aKTUBHOE COMPOTHUBICHHE KAaTYIIKHM HHAYKTHUBHOCTH, IIO
BBICOKOYACTOTHOM YacTH ONpeesieTcss UHAYKTUBHOCTh KaTYIIKH.
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3ansarue 9. 3Byk. Ocumiuiorpamma 3Byka. CiekTp 3ByKa

Jlekuyusn «BBeneHne B DKCIEPUMEHTAIBHYIO aKyCTUKY». BBOIATCS OCHOBHBIE
noHATUA aKycTuku. OOCyXkmaercs MeXaHUKa paclpOCTPAHEHUS aKyCTUYECKUX
koneOanuii. BBomutcs monHsTHE TOHAa u oOeproHa. OOCYXIAIOTCS METOJIBI
MCCJIEIOBAHUS 3BYKOBBIX CUTHAJIOB.

Ilpakmukym

3aoanue. TlpoBemuTe cepui0 SKCIEPUMEHTOB IO 3alKMCH OCIWUIOTpaMM U
CIIEKTPOB TIJIaCHBIX 3BYKOB OJHOM 4YacTOThl. ONHUIIUTE OCHOBHBIE OTJIMYHS B
OCIIMJIOrpaMMax JUIsl pa3HbIX TJIACHBIX 3BYKOB. OTBETHTE HAa BOIIPOC, TOCTATOYHO JIA
JUTSL OTIUCAHUSI KAKOTO-TM00 3ByYaHUs OAHOU JUIIb CIIEKTPOrpaMMbl?

Obopyoosanue. IlepcoHaNbHBIN KOMITBIOTEP C MUKPOGOHOM WM CMapT(OH C
MpeayCTaHOBJICHHBIM MPOTPAMMHBIM 00€CIIEYEHUEM.

Kpamkoe onucanue pewenus. IIpoBoAUTCS CepHUsi SKCIEPUMEHTOB MO
MOJIYYEHHUIO OCIIMIJIOTPAMM U CIIEKTPOB TJIACHBIX 3BYKOB OJIHOM YaCTOTHI.
[IpoBOINUTCS CPAaBHUTENIBHBIN U KAYECTBEHHBIN aHATIN3 OCHUJIIIOTPAMM U CHEKTPOB.

Onucanue cxodxceu pabomwsl npakmukyma: MexnyHapoaHas OJIMMIIMAAA IO

sKcriepuMeHTanbHO Qusnke 2017 ., 3a1aya « AKyCTHUECKUE PE30HATOPBI», 4acTh No
1.

3ansaTue 10. Ctogsune MexaHu4YeCKHE BOJIHbI

Jekuyua «Crosune MexaHu4eckue BOJHBIY. OOCyX IaeTcsl MEXaHUKA CTOSUUX
BOJIH B OJIHOMEpHOU cpene. PaccMarpuBarloTcsi MpUMEphl Pa3IMYHbIX TPAaHUYHBIX
ycnoBuil. Ilpakmukym

3aoanue. Tloayiite B mpoOUpKy Tak, yToObl OHA Hauyaja 3BydyaTh. [IpoBemute
M3MEPEHUE 3aBUCMMOCTH YaCTOThI OCHOBHOTO TOHA U TIEPBOT0 0OOEPTOHA BO3AYILITHOTO
cToyiba B IPOOHMPKE OT BBICOTHI ATOTO cTO0a. JIJIsT M3MEHEHHUs JUIMHBI BO3YIITHOTO
cT0J10a 3amoJIHSINTE TPOOUPKY BoJIoM. OnpeeuTe CKOPOCTh 3ByKa B BO3/yXe.

Obopyoosanue: 11lepcoOHaNbHBII KOMIIBIOTEP ¢ MUKPO(DOHOM MM CMapTQOH C
Ipe1yCTaHOBJIEHHBIM IMPOrPAMMHBIM OoO€eclieueHueM, poOrpKa, BoAa, TMHEHKA.

Kpamkoe onucanue pewenus. TIpoBoAWTCS cepusi DKCIEPUMEHTOB IO
U3MEPCHHUIO aKyCTHYECKOTO CIIEKTpa 3By4YaHUS NPOOWPKH, BO3HUKAIOIIETO IPHU
BJIlyBaHUU B Hee Bo3ayxa. CTpoHTCs THHEapU30BaHHBINA TpaduK 3aBUCUMOCTH YaCTOTHI
OCHOBHOTO TOHA 1 TIEPBOT'0 00EPTOHA OT BBICOTHI BO3AYIIIHOTO ¢TO10a B Tpodupke. I1o
MOJIYYCHHBIM JJAHHBIM OTPEEIISIETCS] CKOPOCTh 3BYKa B BO3yXE.

Onucanue cxodcei pabomsl npakmukyma: MexnyHapoaHas OJIMMITHAIA IO

sKcriepuMeHTanbHou gusnke 2017 1., 3amaya « AKyCTHUECKUE PE30HATOPBI», 9acTh No
2.

17



3ansTue 11. U3mepenne nmokasaresisi NpeJOMJICHUS CTEKJIA

Ilpakmuxym Ne 1

3aoanue. OnpenenuTe NokazaTeab IPETOMICHHS CTEKISHHOM IJIACTUHBI.

Obopyoosanue. llpenMeTHOE CTEKJIO, MILIMMETPOBKA, Jia3epHasl YyKa3Ka,
JIMHEWKH, IITATUBBI C JTAIKOW U My(PTOIA.

Kpamroe onucanue pewsenus. IIpoBoauTcs cepusi 3KCIIEPUMEHTOB 10 U3YUEHUIO
NEpEeHaNpPABIICHHS JIy4a CBETA, MaJaroIero Ha OOKOBYIO MOBEPXHOCTh MPEAMETHOTO
CTEKJa, B 3aBHCHUMOCTH OT BBIODAHHOTO yrIJla majeHus. Beruucisiercss mokasaTelb
MPEJIOMJIEHUS] MaTEpHaJIa MIACTHUHBI.

Onucanue cxodxcei pabomsl npakmuxyma: MexayHapoaHas OJUMIIAAAA IO
sKcriepuMeHTanbHo  ¢uszuke 2021 1., 3amaya «OTpakeHuwe, NPETOMIICHHE U
MPOIYCKaHue», MyHKT Ne 4.

Ilpakmuxym Ne 2

3aoanue. Onpenenure ¢ MAKCUMAaJIbLHON TOYHOCTBHIO TTOKA3aTelNb MPEIOMIICHHUS
Marepualia MpU3Mbl.

Obopyoosanue. Ilpusma, nasepHas ykazka, TpaHCIIOPTHUD, IITATUBBHI.

Kpamkoe onucanue pewenus. 1lpoBomuTcs OOBIT 1O  HU3MEPEHUIO
MHHUMAQJIBHOTO YIJa OTKJIOHEHUA JIA3€PHOrO Jiyda TPEYTrOJIbHOW PAaBHOCTOPOHHEU
npuzMoi. Ilo modydyeHHOMY 3HAUYEHHIO yria pPAaCCUMUTHIBAETCA IOKA3aTeNb
MPEJIOMIICHUS TTPU3MBL.

3ansaTue 12. [lo1HOe BHYTPEHHEE OTPAKEHUE

Jexkuyua «lIpumenenue »>(Qdexra MNOJTHOrO BHYTPEHHErO OTPAXKEHUS B
u3Mmepenusix».  OOcyxnaercas d3G(EKT TMOTHOTO  BHYTPEHHETO  OTPaKCHHSI.
OnuceiBalOTCST MPUEMBbl MO HCIOJB30BAaHUIO ATOro 3(ddexra mpu NpoBEACHUU
ONTUYECKUX U3MEPEHUM.

Ilpakmuxym

3adanue. Onpenennure nokasaTenb MPEJIOMIICHUS MaTeprasa MPU3MBbI.

Obopyoosanue. CTEKIISIHHAs IPU3Ma, Ja3epHas yKa3Ka, JIMHEHKa.

Kpamxkoe onucanue pewenus. IlpoBoauTcs onbIT 1mo HaOmoAeHUIO 3(PdexTa
MOJIHOTO BHYTPEHHETO OTPa)KE€HUS CBETA, KOTOPBIA PacHpOCTpaHseTCs B IMpPHU3ME.
W3mepsitoTcss mapameTpbl, MNpU KOTOpbIX JocTuraerca 3ddexr. Beruncngercs
MOKa3aTelb MPEJIOMIICHUSI MaTepraa MpU3MBbl.

Onucanue cxooceil pabomsl npakmukyma: MexayHapoaHas OJMMIIAAAA IO
skcnepumenTanbHon pusuke 2021 1., 3amaua «lucnepcus», myHKT Ne 1 [16].

3ansaTue 13. IIpoBepka ¢popMyibl TOHKOH JTHH3bI ¢ IOMOIIBIO METOAA
napajjiakca, NpUuMeHEeHHOr0 /ISl onpeaeieHusl MOJI0OKeHUs1 U300paKeHus

Ilpakmukym

3aoanue. Ompenenure ¢ MaKCUMAJIbHOW TOYHOCTBHIO (POKYCHOE PaCCTOSIHHE
coOMparoIei JTUH3HI.

Obopyoosanue. Cobuparoras JMH3a, ONTHYECKasE CKaMbs (TUOO MEepHas JICHTa
Y KpeTUICHUE JIJIS TWH3BI ), IBE UTJIBI OT IITTPHUILA (CO CTOYEHHBIM OCTPHEM ), TUTACTHIINH,
TOYCYHBIN HCTOYHUK CBETA.
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Kpamroe onucanue pewenus. OOcCyxaaeTcss U JIeMOHCTpUpyeTcs 3(dekt
napaurakca. M3ydeHHBIH 3G (EKT HCMONb3yeTCs I OMPEICIICHUs MOJIOKECHUS
N300paKCHMsI NCTOYHUKA CBETa C MAJOH CBETHMOCTBIO, TIOJYYEHHOTO C IOMOIIBIO
cobuparomeld auH3BL. [0 HECKONBKMM ONBITAM paccuuThiBaeTcs (hokycHoe
paccTOsIHUE JINH3HI.

3ansarue 14. U3mepenue poKyCHOro pacCTOSSHMS paccenBaoIell JIUH3bI

Ilpakmukym

3adanue. Ompenenure ¢ MaKCUMalbHOM TOYHOCTHIO (DOKYCHOE paccTOsSHUE
pPacCenBaroOLIEH JIMH3HI.

Obopyodosanue. PacceuBaromas 5uH3a, coOHparolias JMH33a, ONTHYECKAas
CKaMbsl (JIMOO MeEpHas JIEHTa M KpEIUIeHWs AJI JIMH3), JIMCT KapTOHA, HOKHUIBL,
TOYEUYHBIN HICTOYHUK CBETA.

Kpamkoe onucanue pewenus. ObcyxnaTcs npueMsl U3mMepeHus: HoKycHOro
paccTosiHusl ~ pacceuBamolled JMH3bL.  [IpoBOoAWMTCA  ONBIT 1O  MOJYYEHHIO
JEHCTBUTENBHOTO N300paKEHHsI B pACCEUBAIOLIEH JIMH3E TyTEM CO3/1aHuUs C TIOMOIIBIO
cobuparomiell JHMH3bI MHUMOTO MCTOYHMKA JUIsl pacceuBarouieil JuH3bl. Taxoke
IIPOBOJIUTCS OMBIT MO HAOJIFOJIEHUIO PACXOASIIETOCs CBETOBOIO Iy4Ka, 00pa30BaHHOTO
CBETOM, U3JIy4YeHHBIM TOUECYHBIM MCTOYHHKOM U MPOLIEANINM YEPE3 PACCEUBAIOIIYIO
JUH3Y, Ha KOTOpYyK HakieeHa nuadparma. Ilo pesynbraTam NOJyYEHHBIX
HKCIIEPUMEHTOB PACCUUTHIBAECTCA ONTHYECKAs CUJIa pACCEUBAIOIIEH JINH3BI.

Onucanue cxodcei pabomwl npakmuxyma: rnasa Ne 5, nabopatopHas padorta No
12.

15. OnpeaesieHne AJMHBI BOJHBI JIA3€PHOT0 H3JYyYeHHs] C NMOMOLIbIO

cxembl FOHra

Ilpakmuxym

3aoanue. llpuaymaiiTe SKCIEPUMEHTAIBHYIO YCTAHOBKY, TO3BOJISIFOIILYIO
HaOMI0AaTh UHTEP()EPEHIIMOHHYIO KapTUHY OT CBETOBOTO U3ITyUYEHHUSI Jia3epa.
Onpenenute AJIMHY BOJHBI U3IYUYCHUS JIA3€PHON YKA3KHU.

Obopyoosanue. JlazepHas yka3ka, HUTKa, (oJibra, OyJIaBKH, 3KpaH, pyJeTKa.

Kpamkoe onucanue pewenus. JIBymMsi CBA3aHHBIMM HUTKOW OyJaBKamu
MPOKAJILIBAIOTCS JIBa OJIM3KOPACTIONIOAKEHHBIX OTBEPCTHS B aTIOMUHUEBOM MUIIEBON
donbre. [lomyueHHbIE OTBEPCTHUS OCBEIIAIOTCS JIa3epHBIM IMy4YKoM. B mpormieamiem
cBeTe HaOojaeTcs nuTepdepeHiimonHas kaptuHa. [1o paccTostHUIO MEXTy TOJI0CaMHU
UHTEP(PEPEHIITMOHHON KAapTUHBI U PACCTOSIHUIO MEXAY OTBEPCTUSMU B (HOJIbIe
pPacCUMTHIBAETCS JJIMHA BOJIHBI CBETA B JIA3€PHOM ITyUKE.

Onucanue  cxooicell  pabomvl  npakmukyma.  3aKIIOUATENBHBIA  JTam
BCEPOCCHIMCKON OJIMMIINAIBI MKOJIBHUKOB 1o ¢pusuke 2000 r., 11 kiacc, 3amayda Ne 1.
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3ansiTe 16. U3yyeHnne cmekTpa cBeTa Pa3jiMYHBIX MCTOYHHMKOB C NOMOUIBIO
AUPPAKUMOHHOM PeleTKH

Ilpakmuxym

3aoanue. llpunymaiite, coOOEpUTE U OMUIINTE SKCIEPUMEHTAIBHYIO YCTAaHOBKY,
MO3BOJIAIONIYI0 TOJYYUTh ONTUYECKUN CIEKTP U3JIY4YCHUs CBETa Pa3IMYHbIX
HMCTOYHUKOB.
[IpoBenute ucclieIoBaHUE CIEKTPOB MPEJI0KEHHBIX BAM UCTOYHUKOB CBETA.

Obopyoosanue. JlubpakimonHas pemerka, GoHaph C JaMIOW HaKaJWBaHUS,
CBETOJMOIHBIN (hOHApB, Ta30pa3psiiHas JaMII04Ka, SKpaH, quadparma, MepHasi JICHTa.

Kpamxoe onucanue pewenus. IlpoBonutcs cepHsi SKCIEPUMEHTOB IIO
HAOJIOICHUIO ONITUYECKUX CIIEKTPOB U3ITyUYECHUSI UICTOYHUKOB CBETA PA3HOUN MPUPOJIBI.
[TpoBoUTCS CpaBHUTEIBHBIN U KOJTMYECTBEHHBIN aHAIIW3 3TUX CIEKTPOB.

Onucanue cxodxceil pabomsl npakmukyma: MexIayHapoaHas OJUMIIAAIA IO
sKcriepuMeHTanbHoM gusnke 2018 r., 3amaya «CrexTpy.

3ansaTue 17. UccnenoBanue 3aBMCUMOCTH HHTEHCUBHOCTH CBEYeHHUS CBETOAHOIA
OT CWJIBI IPOTEKAIOLIEI0 Yepe3 Hero TOKa

Ilpakmukym

3aoanue. VI3MeppTe 3aBUCHMOCTh MHTEHCUBHOCTH CBEYEHHMSI CBETOAMOAA OT
CWJIBl TPOTEKAOLIErO0 dYepe3 Hero Toka. Omnpenenure XapakTep H3MEPEHHOU
3aBUCHMOCTH.
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Obopyoosanue. Caeroamojn, moKcMeTp (Wi cMapThoH ¢ JAATIUKOM
OCBEIICHHOCTH ), JJAOOPATOPHBIN OJIOK muTaHus (WK 1Be OaTapeiiku AA, peoctar u
MYJIBTUMETP), COSTMHUTEIHHBIC IPOBO/IA.

Kpamkoe onucanue pewenusn. TIpoBOTUTCS OSKCIEPUMEHT TIO TPIMOMY
U3MEPCHHUIO 3aBUCHUMOCTH HMHTEHCHUBHOCTH W3JIYYCHHS] CBETOIMOAAa OT CHIIBI
mpoTekaronero 4epe3 Hero Toka. CTpouTcs rpaguk MOJTYyYEHHOM 3aBUCUMOCTH.
Omnpenensiercs XxapakTep 3aBUCUMOCTH.

3ansTue 18. Ha0uoneHue n30MpareibHOCTH BHYTPEeHHEr0 poTo3(ppexTa K 1IuHe
BOJIHBI CBETA

Ilpakmukym

3aoanue. Y cTaHOBUTE JIBa CBETOIMO/IA IPYT HANIPOTUB Apyra. U3yunTe sBieHue
BO3HUKHOBEHHsA (POTOTOKA B OCBEHIaeMOM cBeToauoje. s »Toro usMepnTe
3aBUCHUMOCTH CHJIBI (DOTOTOKA OT HANPSHKEHUS HA CBETOJIMOIE, BHITIOJIHSIONIEM POJIb
UCTOYHUKa cBeTa. [loBTOpUTE OMBIT, MPUMEHSS B KauyeCTBE HCTOYHUKOB CBETA
CBETOJMO/bI, AAIOIIKME CBET C Pa3HbIMU JJMHAMHU BOJIH. OmnpenenuTe yCcaoBuUs, MpU
KOTOPBIX B OCBEIIIA€MOM CBETOMO]I€ BOBHUKAET (POTOTOK.

Obopyoosanue. Tpu mapbl CBETOJIMOJOB Pa3HbIX 1IBETOB (KPaCHBIE, 3€JICHBIE U
CUHUE), OJIOK MUTaHUsS CBETOMOA-OCBETUTEIIS, MYJIbTUMETD.

Kpamxkoe onucanue pewenus. JIBa cBETOAMOAA yCTaHABIMBAIOTCS HAIPOTUB
Ipyr napyra. Uepe3 OJWH CBETOAMON MPOIYCKAETCS TOK OT HCTOYHHMKA MHUTAHUS.
N3yyaercsi siBIeHWE BO3HUKHOBEHHS (OTOTOKa BO BTOPOM  CBETOAMO/IE.
OO6napyxuBaercsi, 4To (POTOTOK BO BTOPOM CBETOAMOJIE BO3HUKAET TOJBKO MpHU
OCBEILICHUHU €T0 CBETOJMOJOM C JJIMHOW BOJIHBI, MEHBILIECH WM PABHOU JAJIMHE BOJIHBI,
Ha KOTOPYIO PaCCYUTAH OCBEIIAEMbIid CBETOIHMO/I.

Onucanue cxooiceti pabomsl npaxmuxyma: MexIyHapoIHas OJUMIMAAa IO
skcnepumenTanbHoi pusuke 2020 1., 3amaua «Onromnapay.
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IINIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHHMSA YYEBHOI'O KYPCA
«IIPAKTUKYM EI'? TIO0 ®U3UKE (PU3UKO-MATEMATHUYECKHUN
HPOD®UJIb)»

JIMYHOCTHBIE PE3YJIBTATHI

B cgepe cpasxcoanckoeo eocnumanus: TOTOBHOCTb BECTH COBMECTHYIO
NESATEIbBHOCTh B~ MHTEpecax  TIpakJaHCKOro  oOllecTBa, y4yacTBOBaTb B
caMOyNpaBJieHUH B 00pa30BaTENIbHON OpraHu3alii; YMEHHE B3aUMOJEHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUHU C UX (PYHKUUAMU U HA3HAUECHUEM.

B cgpepe nampuomuueckoco eocnumanus: cHOPMHUPOBAHHOCTb POCCHUICKON
FPAKIAHCKOM  WACHTUYHOCTH, MAaTPUOTU3MA; LEHHOCTHOE  OTHOIIEHHE K
rOCy/IapCTBEHHBIM CUMBOJIaM, JOCTH)KEHUSAM POCCUHCKUX YUCHBIX B 00JIACTH (PU3UKU
Y TEXHUKU.

B cgepe  Oyxoemo-npascmeennozo  eocnumarnus: — CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOrO TIOBEACHMS;  CIHOCOOHOCTh OLIEHUBATH
CUTYallUI0 ¥ NPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAIbHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B IESITEIIBHOCTH YUYEHOT0; OCO3HAHNE
JUYHOTO BKJIa/1a B IOCTPOCHUE YCTOMYUBOIO Oy IyIIETO.

B cghepe scmemuueckoco eocnumanus: 3CTETUYECKOE OTHOLIEHUE K MUpY,
BKJIIOYAsl 3CTETUKY HAyYHOTO TBOPUECTBA, IPUCYIIETO (PU3NUECKOI HAyKe.

B cgpepe mpyoosoco eocnumanus: WHTEpPEC K pasTU4HBIM cdepam
po(heCcCHOHATIBHOM JIEATEIbHOCTH, B TOM UHCJIE CBS3aHHBIM C (PU3UKON U TEXHHUKOM,
YMEHHUE COBEpUIaTh OCO3HAHHBIM BHIOOp Oyaymieil mpodeccuu U peannu30BbIBATH
COOCTBEHHbIE€ KM3HEHHBIE IUIAHBI; TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U
caM000pa30BaHuIO B 001acTH (PU3UKHU HA MPOTSKEHUU BCEH KU3HU.

B cgepe axonocuueckozco eocnumarnus: cPOPMUPOBAHHOCTH HKOJIOTHUYECKOM
KyJIbTYpPbl, ~OCO3HAaHHE TIJIOOAJIBHOIO XapakTepa HSKOJOTMYECKHX MpoOiem;
IJJAHUPOBAHUE U OCYLIECTBIICHHUE IEMCTBUM B OKPYKAIOLIEN CPENE HA OCHOBE 3HAHUSA
L€ YCTOMYMBOIO Pa3BUTHsI YEJIOBEYECTBA; PACUIMPEHHME OINBITA JACSITEIBHOCTU
HKOJIOTMYECKOM HAIPaBICHHOCTH Ha OCHOBE MMEIOLUXCS 3HAHUN 10 (pU3HKe.

B cgpepe yennocmu nayunozo nosnanus: cpOpMUPOBAHHOCTh MUPOBO33PEHMUS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pa3BUTH (PU3UUECKON HAYKH; OCO3HAHUE
LEHHOCTU Hay4YHOW JAEsITeNbHOCTH, TOTOBHOCTh B MpOIECCE H3Y4YEeHUS (PU3MKHU
OCYULIECTBJIATh IPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh UHANBUAYAJIBHO U B
rpynme.

METAINPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTeIbHbIE YHUBEPCAJbHBbIE YUeOHbIE 1eCTBUS:

Ba3oBble Jormyeckue JAelCTBHSI: CaMOCTOSTENbHO (OPMYIHpPOBaTH U
aKTyaJu3upoBaTh MpoOJIEeMy, pacCMaTpuBaTh €€ BCECTOPOHHE; OMpPENesITh LEIH
JeSTEIIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU WX JOCTHIKCHUS, BBISBISTH
3aKOHOMEPHOCTH M TIPOTHUBOPEYMS] B PAcCMATPUBAEMBIX (DU3MUECKHUX SIBICHUSX;
paszpabaTbiBaTh IUTAaH pEHICHWS TPOOJEMbI C yYETOM aHallh3a HMMEIOIIMXCS
MaTepuaIbHBIX M HEMAaTePHAIBHBIX PECYPCOB; BHOCHTh KOPPEKTHBHI B JIEATEIHHOCTH,
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OLICHUBATh COOTBETCTBUE pE3YJIbTATOB LENSAM, OLECHHBATH PUCKHA IOCICICTBUN
JEATEeIIbHOCTH; KOOPJWHUPOBATH U BBINOJIHATH PadOTy B YCIOBHUSIX pEabHOrO,
BUPTYaJbHOTO W KOMOWHHMPOBAHHOTO B3aMMOJICUCTBUS, pa3BUBaTh KpEaTUBHOE
MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBblie Hucciea0BaTeIbCKUE AeHCTBHUSA: BIIAJICTh HAYYHOM TEPMHUHOJIOTHEM,
KJIFOYEBBIMU MOHITUSAMU U METOJIaMU (PU3UYECKOM HAYKH; BJIaJIETh HAaBBIKAMHU Y4EOHO-
HCCIIeIOBATENIbCKOM U MTPOSKTHOM JACSATEILHOCTH B 00J1aCTH (PU3HUKHU, CHOCOOHOCTBHIO U
TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TOMCKY METOJIOB PEIICHUs 3ajay (PU3HIECKOIO
coACpKaHUs, MPUMEHEHUIO pA3JUYHBIX METOJ0B IIO3HAHUS; BIAJECTh BHUIAMH
JEATEIIbHOCTH T10 MOJTYYEHUIO HOBOTO 3HaHUS, €r0 MHTEPIpETAIuU, TPEoOPa30BaHUIO
U TPUMCHEHHUIO B PA3IUYHBIX YUYEOHBIX CHUTYalUsIX, B TOM YHCIE TPH CO3/IaHWN
y4eOHBIX TTPOCKTOB B 00JIaCTH (PM3UKH; BBISBIISITH IPUIMHHO-CICACTBEHHBIC CBS3U H
aKTyJIM3UPOBATh 3a7a4yy, BBIIBUTATh THUIIOTE3Y €€ PEIICHUs, HAXOIUTh apTyMEHTBI
JUISL TOKA3aTeNbCTBA CBOUX YTBEPKIACHHUM, 3a1aBATh MAPAMETPHI U KPUTEPHUU PELLICHUS;
AHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ PELICHUS 3aJayd Pe3yJIbTaTbl, KPUTUYECKHU
OLICHUBATh HMX JOCTOBEPHOCTH, MPOTHO3MPOBATH M3MEHEHUE B HOBBIX YCJIOBUSIX;
CTaBUTh U (DOPMYJIMPOBATh COOCTBEHHBIC 3a7]aUl B 00Pa30BaTEIIbHON JEATEeIbHOCTH,
B TOM YHCJIC MPU U3y4YeHHH (PU3UKH;, JTaBaTh OIICHKY HOBBIM CHUTYaIlMSIM, OIICHUBATH
MPUOOPETEHHBIM ONBIT, YMETh INMEPEHOCUTh 3HAHHUSA MO (U3UKE B IPAKTHUYECCKYIO
00J1aCTh KU3HECATCIIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IIPEIMETHBIX
o0J1acTeil; BBIIBUTATh HOBBIE HJIEH, IIpeAyIaraTbh OPUTHHAIBHBIE TTOAXObI M PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaunmeii:

BJIaJICTh HaBBIKAMM TMOJy4eHUsT HUH(POpMAIuu (PU3NUYECKOTO COJCpP)KaHUS U3
MCTOYHUKOB PpPAa3HbIX THUIIOB, CAaMOCTOATENBHO OCYUIECTBISATh IIOUCK, aHAJIN3,
CUCTEMATH3alMI0O U MHTEpHpeTanuio HHGOpMalUM pa3IudHbIX BUAOB U (hopMm
MPECTaBJICHUSI; OLEHUBATh JIOCTOBEPHOCTh MHGOPMAIIMU; UCIOIb30BaTh CPEIACTBA
MH()OPMAIIMOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTMH B PEIICHUW KOTHUTUBHBIX,
KOMMYHUKATHBHBIX W OpPraHU3aIllMOHHBIX 3aJ]ad C COONIOJEHHEM TpeOOBaHUM
PrOHOMHUKH, TEXHUKH OE30MAaCHOCTH, TMTHUEHBI, PECYypCcOCOEpPEKEHHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30IMaCHOCTH; CO3/1aBaTh TEKCThI
(GbU3NYECKOro cojJepKaHus B Pa3IMYHBIX (QopmaTax ¢ Yy4eTOM Ha3HAYEHUS
nH(pOpMaIMK U 11eJIEBON ayTUTOPHH, BEIOMPAs ONTUMAIIbHYIO (hOPMY MPEICTaBICHUS
Y BU3yaJI3alluu.

KOMMyHI/IKaTI/IBHble YHUBEPCAJIbHBIC y‘leﬁﬂble JeHCTBHUS:

OCYILIECTBIATh OOIEHWE BO BHEYPOUHOM JESATENbHOCTH; pPAclO3HaBATh
NPEINOChUIKM KOH(JIMKTHBIX CUTYyallUd W CMST4aTh KOH(IMKTBI; Pa3BEPHYTO U
JIOTUYHO U3JIaraTb CBOK TOYKY 3PEHUS C UCIIOJb30BAHUEM S3BIKOBBIX CPEICTB;
NOHMMATh U HUCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHON M WHIUBUAYAIbHON pabOTHI;
BbIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX IEUCTBUIN C YU4ETOM OOIIUX UHTEPECOB U
BO3MOXKHOCTEM KaXIOI0 4YJIeHa KOJUICKTMBA; IPUHUMATL L€ COBMECTHOM
JESATEIbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH IEUCTBUS IO €€ JTOCTUKEHHUIO:
COCTAaBJIATh IUIAH JEUCTBUW, PACHPENEIATH PO C YYETOM MHEHUN YYaCTHUKOB,
00CyKIaTh pe3yJIbTaTbl COBMECTHON pabOThI; OLIEHUBATh Kau€CTBO CBOETrO BKJIAAA U
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KQKJOT0 YYaCTHHKA KOMaH[bl B OOIIMKA pe3yibTaT MO pa3pabOTaHHBIM KPUTEPUSIM;
IIpeUIaraTb HOBBIE IPOEKTHI, OLICHUBATH UJIEH C ITO3UIIMU HOBU3HBI, ODUTHHAIIBHOCTH,
IIPAKTUYECKOM 3HAYMMOCTH; OCYILIECTBIISTh ITO3UTUBHOE CTPATETMYECKOE ITOBEICHHE
B Ppa3MYHBIX CHUTyalUsX, IMpPOSABIATH TBOPYECTBO U BOOOpakeHUE, ObITh
VHULIMATUBHBIM.

PeryasitTuBHbIe YHUBepPCAJIbHbIC YUeOHbIE 1eHCTBUSA:

Camoopranusanms:

CaMOCTOSITEJIbHO OCYIIECTBIISATh I1O3HABATEIBHYIO JESATEIBHOCTh B 00JacTH
(u3MKY, BBIABIATH NMPOOJEMBI, CTaBUTh U (OPMYJIUpOBaTh COOCTBEHHBIE 3a/1auyM;
CaMOCTOSITENIBHO COCTABJISATh IUIaH PEILEHUS pACUETHBIX M KaU€CTBEHHBIX 33714, JIaH
BBITNIOJIHEHMSI TPAKTUUECKON pabOThl ¢ YYETOM MMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEM M MPEANOYTEHUM; AaBaTh OLICHKY HOBBIM CHUTYallMsIM; PACIIUPATH
paMKy y4yeOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN; JeJ1aTh OCO3HAHHBIN
BBIOOp, apryMeHTHpPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a pELICHUE;
OLICHMBATh MPHOOPETEHHBIN OMBIT; CIIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHHUIO
SPYIULIMM B 00JaCTH (PU3MKHK, MOCTOSHHO TMOBBIIIATH CBOM 0OOpa3oBaTEIbHBIA U
KyJbTYPHBII YPOBEHB.

CaMOKOHTPOJIb, 3MOIMOHAJBHBI MHTE/JIEKT: J1aBaThb OLEHKY HOBBIM
CUTyalllsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHMBATh COOTBETCTBUE
PE3yNbTATOB LEJISIM; BIAJETh HABBIKAMH MTO3HABATEIBHON peIIEKCUU KaK OCO3HAHUS
COBEPILIAEMBIX JEHCTBUI U MBICIIMTENIBHBIX ITPOLIECCOB, UX PE3YJIFTaTOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI pe(IICKCUU sl OLIEHKH CUTYallld, BBIOOpa BEPHOTO PEILLICHMUS;
YMETh OLIEHWBATh PUCKHM M CBOEBPEMEHHO NPUHUMATH PELICHUS MO UX CHUKEHUIO;
IPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHAJIU3€ Pe3yJIbTaTOB ACSITEIbHOCTH;
IPUHUMATh ceOsl, TIOHUMAsi CBOM HEJIOCTATKHU U JIOCTOMHCTBA; MPUHUMATh MOTHUBBI U
apryMEHTBI APYTUX [IPU AHAJIU3€E PE3YIbTATOB JIEATEIBbHOCTH; IPU3HABATH CBOE IPAaBO
Y TIPABO JPYTUX HA OMIMOKH.

NPEAMETHBIE PE3YJIBTATBI

K koHumy 10 knacca oOyyarolmuiics HaydyuTCs: T[OHHUMATh 3HA4YECHHE
OMHUCATEIBbHON, CHUCTEMAaTHU3UPYIOIIEH, OOBSCHUTEIBHOM UM  MPOTHOCTUYECKOU
byHKUMA ~ QU3NYECKOM TEOpUM — MEXaHUKHU, MOJIEKYJIApHOH (U3UKK U
TEPMOJUHAMUKHU, POJb (PU3NYECKONW TeopuH B (POPMUPOBAHUU MPEACTABICHHUN O
buznyecKoil KapTUHE MUPA; pa3INyaTh YCIOBUS MPUMEHUMOCTH U3yUYEHHBIX MOJeIEH
bU3MYECKUX TN U MPOIECCOB (SBJICHUI); pa3inyaTh YCIOBUS (TPaHHIIBI, 00IACTH)
NPUMEHUMOCTH HM3YYEHHBIX (PU3UYECKMX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
(byHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHMYEHHOCTh HCIOJIb30BAaHUS YACTHBIX 3aKOHOB;
aHaJIM3UPOBATh U OOBACHATH MEXaHUUECKHE, TEIUIOBBIC, SJICKTPUUECKUE MPOLIECCHl U
SBJICHHSI, MCIOJB3Yysl OCHOBHBIE IOJIO)KEHHS M 3aKOHBI MEXaHWKH, MOJIEKYJSPHO-
KMHETHYECKOW  TEOpUH,  MOJEKYJSpHOM  (QU3UKM W TEPMOAMHAMUKH,
AIEKTPOJMHAMUKH; aHAIU3UPOBATh U OOBSICHATh (PU3NYECKHUE SIBICHUS, HCHOJIb3YS
OCHOBHBIE TIOJIOKEHUS M (PU3HUECKHUE 3aKOHBI; ONMUCHIBATH (PU3NYECKUE MPOLIECCHl U
SIBJICHUSI, UCTIOJIb3YSl HEOOXOAMMBIE BEIMUMHBI; O0BACHITH OCOOEHHOCTH NMPOTEKAHUS
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U3y4aeMbIX (PU3NYECKUX SIBICHUN; MPOBOJUTH UCCIECIOBAHHE 3aBUCHMOCTH OIHOMN
buznyecKoil BENMUYUHBI OT APYTOH C UCIIOIB30BAHUEM MPSIMBIX U3MEPEHUH, IPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl MOITYYCHHON 3aBUCHUMOCTH
(¢u3NYEeCKUX BEIMYMH B BHUJE TpaQUKOB C Y4ETOM aOCOJIIOTHBIX MOIPELIHOCTEN
WU3MEPEHNH, 1eJIaTh BBIBOJBI [0 PE3YyJIbTaTaM UCCIIEI0BAHMS; IPOBOJIUTH KOCBECHHBIE
u3MepeHusl (U3MYECKUX BEIUYMH, MPU ATOM BBIOMPATh ONTHUMAJIBHBI METO[
U3MEPEHMs], OLCHUBATh A0COJIIOTHBIE U OTHOCUTENIbHBIE IOTPEHIHOCTH MNPSMBIX U
KOCBEHHBIX U3MEPEHUI; IPOBOJAUTH OMBITHI 110 IPOBEPKE MPEUIOKEHHON TUIIOTESBI:
IUIAHUPOBAaTh  JKCIIEPUMEHT,  coOMpaTh  SKCIEPUMEHTAIBHYI0  YCTaHOBKY,
aHAJIM3UPOBATh MOJYYEHHBIE PE3YJIbTAThI U JI€JIaTh BBIBOJ O CTATyCE MPEII0KEHHON
TUMOTE3bI; COOMI0aTh MpaBMiia 0€30MacHOTO TPpyAa MpU MPOBEACHUN HCCIEIOBAHUN
B paMKax IMpakKTUKyMa M  Y4eOHO-HCCIEAOBATEIIbCKOM  JEATEIbHOCTH  C
UCITOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1a0OpaToOpHOro 0oO0OpYAOBaHUS;
pelaTh pacyeTHbIE 3aJayd C SIBHO 3aJaHHOM W HESBHO 3aJaHHOM (HU3MUYECKOU
MOJIEJIbIO: Ha OCHOBAaHMU aHaJM3a YCJIOBHUS OOOCHOBBIBaTH BBIOOp (pu3nMyeckoi
MOJIENIM, OTBEYAIOIIeH TpeOOBaHMAM 3aJauM, HPUMEHATH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTHM M  TOCTyJaThl (PU3MYECKUX TEOpUHA TpPU HCIOJIb30BAaHUU
MaTE€MaTUYeCKUX METOJOB pEIIEHUs 3ahad, MPOBOJAWUTH pacyeTbl Ha OCHOBAaHUU
UMEIOIINXCS JTaHHBIX, AHAJIM3UPOBAaThb pPE3ylbTaTbl M KOPPEKTUPOBATh METOMBI
pElIEHUsI C Y4YE€TOM IOJyYEHHBIX PE3yJbTATOB; pEIIaTh KAayeCTBEHHBIE 3a/auH,
TpeOyrolye NPUMEHEHHUs] 3HAaHUM U3 pa3HbIX pa3lesioB Kypca (U3MKH, a TaKKe
WHTEIpallMd 3HAaHUW W3 JPYIMX I[PEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA:
BBICTPAMBATh JIOTHUECKYIO LIETIOYKY PaCCYXICHHUIM C OMOpPOil Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKHUE SBJICHUS; UCTIOIb30BATh TEOPETUUECKUE 3HAHUS AJIS
OOBSCHEHHUS  OCHOBHBIX TPUHUMIIOB pabOThl  M3MEPUTENbHBIX  MPUOOPOB;
aHAJIM3UpPOBaTh W OLEHUBATh TOCIEJICTBUS OBITOBOM W IMPOU3BOJCTBEHHOMN
NeATEIbHOCTH YEJIOBEKAa, CBA3aHHOM C (PU3MUECKHMMHM NpoLeccaMu, € MO3ULUN
HKOJIOTUYECKOM 0€30MacHOCTH, MpPEICTABICHUM 0 palMoHAIIBHOM
IPUPOAOIIOIB30BAaHUN, @ TAKXKE PA3yMHOM MCIOJB30BaHUM JTOCTHXKEHUM HAyKH H
TEXHOJOTMM ISl NajbHEHIIero pa3BUTUS YEJOBEYECKOro OOIECTBAa; MPUMEHATh
paznuyHble CrocoObl paboThl ¢ uH(OpManuend (U3HYECKOTO COJICpKaHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTUH, TMPU ITOM
UCIIOJIb30BaTh  COBPEMEHHbIE HMH(MOPMALlMOHHBbIE TEXHOJOTMM I  IIOHMCKa,
nepepadoTKh YW TPEAbABICHUS Y4eOHOM W HAYYHO-TIOMYJISIPHOW HWH(POPMAIINH,
CTPYKTYPUPOBAaHUS M HMHTEpIpETaluud HH(pOpMALMU, TOTYYEHHOM W3 Pa3IUYHBIX
MCTOYHHUKOB, KPUTUYECKU AaHAJIU3UPOBATH MOTy4yaeMyto HH(GOPMALIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOLIMXCS 3HAHWM, Tak M HAa OCHOBE aHaju3a
MCTOYHHUKA UH(POPMALIMK; MPOSBISATH OPraHU3alMOHHBIE U [TO3HABATEIbHBIE YMEHUS
CaMOCTOATENIHOTO TMPHUOOPETEHHsS] HOBBIX 3HAHUHW B MPOLECCE BBHIMNOJHEHUS
MPOCKTHBIX U y4eOHO-UCCIIE0BATEILCKUX pad0T; paboTaTh B TPYyMIIE C UCIIOTHEHUEM
pPa3IMYHBIX  COIMAIBHBIX  pPOJIEH; TOPOSBISATH  MOTHBAIMIO K  Oyayuien
npo(ecCHOHANBHOM  JEATENBHOCTH MO CHEHHAIBHOCTSIM  (PU3UKO-TEXHUYECKOTO
npodus.
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K kouny 11 knacca oOy4arouiuiicss HayduTCs: MOHUMATh pOJib (U3UKH B
HYKOHOMUYECKOM, TEXHOJIOTHUECKOH, COLMATbHON U ATHUECKOH cdepax AesITeNbHOCTH
YEJIOBEKa, POJIb U MECTO (PM3HKU B COBPEMEHHOM HAYYHOU KapTHHE MUpa, 3HAYCHUE
ONKCATENbHOM, CUCTEMATU3UPYIOUIEH, OOBACHUTENBHON W  MPOTHOCTHYECKON
byHKIUH  Pusndeckol Teopuu, posib (U3NYECKOM Teopur B (HOPMUPOBAHUU
IpEJCTaBICHUNA 0 PU3NYECKON KapTUHE MHpaA, MECTO (PU3UUYECKON KapTHHBI MHpa B
o0IIeM psAy COBPEMEHHBIX E€CTECTBEHHOHAYUHBIX IMPEACTABICHUI O HPUPOJIE;
pasznuyarh YCJIOBHMS HPUMEHMMOCTH HW3YYEHHBIX Mojejied (QU3MYECKUX Tell U
MPOIIECCOB (SBJICHUM); pa3nuyarh yCJIOBHUS (TpaHUIlbI, 00JIACTH) NPUMEHHUMOCTU
U3YYEHHBIX (U3NYECKUX 3aKOHOB, IOHUMATh BCEOOIUT XapakTep PyHIaMEHTATbHBIX
3aKOHOB M OTPAaHWYEHHOCTh HCIIOJIb30BAHMSI YACTHBIX 3aKOHOB; AHAIMU3UPOBATH U
OOBSICHATH DJIEKTPOMAarHUTHBIC, KBAHTOBBIC MPOLIECCH M SABICHUS, HUCIOIb3YS
OCHOBHBIE MOJIOKEHUS U 3aKOHBI AJIEKTPOJUHAMUKH U KBAHTOBOM (PU3UKH; ONTMCHIBAThH
U3y4YeHHbIE (PU3HUECKHUE MTPOLIECCHI U SIBIEHUS; OOBICHATH OCOOCHHOCTH MPOTEKAHUS
U3YYEHHBIX (PU3WYECKUX SIBJIICHUW; MPOBOAUTH MCCIEIOBAHUE 3aBUCHMOCTEU
(U3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH, NpPH 3TOM
KOHCTPYHPOBaTh YCTAHOBKY, (DMKCHUPOBATh PE3YyJbTaThl MOIYYECHHON 3aBUCUMOCTH
¢u3nyecKuXx BEIMYMH B BHUJE TPaQHUKOB C YYETOM aOCOJIIOTHBIX MOrPELIHOCTEN
U3MEPEHU, AeaTh BHIBO/BI 10 pe3ysbTaTaM MCCIEIOBAHUS;, TPOBOAUTh KOCBEHHbBIE
u3MepeHusl (U3UYECKUX BEIUYMH, MPU ATOM BBIOMPATh ONTHUMAJIbHBI METO[
U3MEPEHUs], OLCHUBATh A0COJIIOTHBIE U OTHOCUTENIbHBIE IOTPEHIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHUI; IPOBOJUTH OIBITHI 110 IPOBEPKE MPEUIOKEHHOM TUITOTE3BI:
IUIAHUPOBATh  JKCHEPUMEHT,  COOMpAThb  SKCHEPUMEHTAIBHYIHO  YCTAaHOBKY,
aHAJIM3UPOBATh MOJYYEHHBIE PE3yJIbTAThI U JI€JIaTh BBIBOJ O CTaTyCe MPEII0KEHHON
TUNOTE3bl; COOMI0IATh MpaBuiia 0€30MacHOr0 Tpy/Ja MpU MPOBEICHUN HCCIIEIOBaHUN
B paMKax MpakTUKyMa M  Y4eOHO-HCCIEAOBATEIbCKOM  JEATEIbHOCTH  C
UCIIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1a00OpaTopHOro oO0OpyAOBaHUS;
pelaTh pacyeTHbIE 3aJayd C SIBHO 3aJaHHOM W HESBHO 3aJaHHOM (HU3NUYECKOU
MOJIEIbIO; pelllaTh KauyeCTBEHHbIE 3aJauM, TpeOyrolue NPUMEHEHHUs 3HAaHUN U3
pa3HBIX pa3AesoB Kypca (PU3MKH, a TAK)KE MHTETpally 3HaHUH U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LMKJIA: BBICTPAUBATh JIOTUYECKYIO LIEMOUYKY PaCCYKIECHHUH C
ONOpPOM Ha W3YYECHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3MYECKHE SIBJICHMUS,
UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS U1 O0BSICHEHUS OCHOBHBIX IPUHLIUIIOB Pa0OThI
U3MEPUTENIbHBIX MPUOOPOB; aHATM3UPOBATh U OLIEHUWBATH MOCJIEACTBUS OBITOBOW U
IPOU3BOJCTBEHHONW  JEATEIBHOCTH  YEJIOBEKa, CBS3aHHOM C  (U3NYECKUMU
poleccaM, C TO3ULUA IKOJOTMYECKOM Oe30MacHOCTH, MPEICTaBICHUNA O
palMOHANIBHOM  IPUPOAOINOIb30BAHUM, a TaKXKe pa3yMHOM HCIOJIb30BAHUU
JOCTUKEHU HAYKU W TEXHOJIOTUM JJI1 JAJIBHEUIIEr0 Pa3BUTHUS YEIOBEUYECKOTO
OOLIECTBa; MPUMEHSTh pa3iuyHble COcoObl paboThl ¢ MHpoOpMaleil Gpuzndeckoro
COJIEp>KaHMs C UCTIOIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHM, MpU
TOM HCIIOJIb30BaTh COBPEMEHHbIE HH(MOPMAIIMOHHBIE TEXHOJIOTMM [IJIsl TOHUCKa,
nepepaboTKi U TPEIbsIBICHUS Y4YeOHOM W HaydyHO-TIOMYJSpHOW HH(OpMAaINH,
CTPYKTYPUPOBAaHUS M HMHTEpIpETaluud HH(POpMALMM, TOTYYEHHON W3 Pa3IUYHBIX
UCTOYHUKOB, KpUTHUECKH aHAJIM3UPOBATh MOJTyYaeMyto HH(POPMAIUIO U OLIEHUBATH €€
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JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HaHWM, TaK M HAa OCHOBE aHajIn3a
MCTOYHHUKA WH(GOPMAIINH, MPOSBIISATH OPraHU3AMOHHBIC W TTO3HABATEIHHBIC YMEHUS
CaMOCTOSATEILHOTO TIPUOOPETCHHsI HOBBIX 3HAHUM B MPOIECCE BBITOJTHCHUS
MIPOEKTHBIX U Y4eOHO-HCCIIEA0BATEIBCKUX PabOT; paboTaTh B TPYIIIE C HCIIOTHECHUEM
pa3sIUYHBIX  CONMANBHBIX  pPOJICH; TPOSBIATH  MOTHMBAMIO K  Oymymiei
npo(heCCHOHATFHOW  JEATENIBPHOCTH 1O CHEIHAIBHOCTSIM  (PH3UKO-TEXHUIECKOTO
npoduIIs.
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TEMATHYECKOE IINIAHUPOBAHUE C YKAZAHUEM KOJINMYECTBA AKAJEMHUYECKHUX YACOB,

OTBOJUMBIX HA OCBOEHUE KAXJOW TEMbI YYEFHOI'O ITIPEJMETA, YYEBHOI'O KYPCA (B TOM
YUCJIE BHEYPOUYHOM JESATEJBbHOCTH), YYAEBHOI'O MOJYJISI © BO3MOXKHOCTbD UCITIOJIb30OBAHUSI
IO PTOH TEME SJIEKTPOHHBIX (IIM®POBBLIX) OEPA3OBATEJIBHBIX PECYPCOB, SIBJISIFOIIIUXCSI
YYEBHO-METOJUYECKUMU MATEPUAJIAMU

10 KJIACC
K
Ne HaumeHoBaHMe pa3iejioB U TeM K SAIIELTRD qal_CIOB daekTponHblie (undpoBbie)
n/n NMPOrpamMMbl Bcero 01;?6(:)?1’:“6 pz;?;:;iikne oOpa3oBaTesibHbIE PeCypPChl
Pa3znen 1. Mexanuka

1 |lorpemmoctus 2 https://m.eds00.ru/Y XGQSPMLP
AKCIIEPUMEHTE

1.2 Ouenxa HOTPCHIHOCTCH HPAMBIX 1 2 https://m.edsoo.ru/8HSXWFFVO
KOCBCHHBIX U3MCPCHUU

1.3 yep CAHCHHC HIMEPCHIH. 1 https://m.edsoo.ru/RSOAQVS5ZX
Ciy4aitHas MOrpeHoCTb
Kunematnueckue HU3MCPCHUA

1.4  nampHOCTH MOJIeTa, pacyeT 1 https://school-collection.edu.ru/
HAa4YaJIbHOM CKOPOCTH

1.5 Hpocreitume reomerputieckie 2 https://school-collection.edu.ru/
M3MEpEeHUsI
['paduku sxcrIepuMEHTaTBHBIX

1.6 3aBucumocteil. ['papuueckas 2 1 https://m.edsoo.ru/MDIDKJOUB
00paboTKa TaHHBIX

1.7 O6padoTKa HelMHEHHEIX 2 https://m.edsoo.ru/MXPLZ1X8J

3aBUCHUMOCTEH: JIMHCapu3alusi,
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https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J

MOJICYET IJIOMIAAM MO rpauKoM,
MOCTPOCHUE KacaTEIbHBIX K
rpaguky

N3mepenne 3aBucuMoCcT
KOOPJMHATHI TPaHUIIBI 001aCcTH

1.8 2 https://m.edsoo.ru/TFLJ2C4DN
HaMOKaHUS OT BPEMEHHU.
JInneapuzanus 3aBUCUMOCTH

1.9 H3ydenue ympyroro rucrepesuca 2 https://m.edso00.ru/J6QY7N3WN
Haxoxaenue Macchl TMHEUKHU U

1.10 mmpwuIa ¢ TOMOIIBIO 2 https://school-collection.edu.ru/
ypaBHOBEIIMBAHUSI pblyara
N3mepenne kodpduimenta

1.11  sHepreTH4ecKux MoTeph Npu 2 https://school-collection.edu.ru/
OTCKOKE IIIapHuKa OT MOBEPXHOCTU

Htoro no pazneny 20

Paszgea 2. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA

2.1

2.2

Onpenenenue TETUIOEMKOCTH
TBEPJIOTO TeJa

N3mepenue Temmeparypel pykK
JKCIIEPUMEHTAaTOpa U JaBJICHUS,
KOTOPOE MOT'YT CO3/IaTh €ro JIETKHe

2

https://m.edsoo.ru/SNO2MCW XU

https://m.edsoo.ru/RML6BX3PU

2.3

OddexTuBHBI KOIPPUITHESHT
KECTKOCTU CUCTEMBI.
Onpenenenne moxyns FOHra
MIPOBOJIOKH C TIOMOIIIBIO phlyara.
Omnpenenenue npeaena ynpyrou
nedopmanuu

https://school-collection.edu.ru/
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https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://school-collection.edu.ru/

N3mepenue kodh punmeHTa

2.4  TOBEPXHOCTHOTO HATSDKEHUS 1 https://m.edsoo.ru/86NRCXHA7
MCTOAOM OTpBIBA
2.5 OmpenencHrue TOYKH POCHI 1 https://school-collection.edu.ru/
2.6 SHAKOMCTBO € DIICKTPHUCCKHM 1 https://school-collection.edu.ru/
KOHACHCATOPOM
Htoro mo pazaeny 9
Pa3znea 3. DaekTpoanHamMuKa.
3.1 Msyuenne nporecca paspsin 2 https://school-collection.edu.ru/
KOHJIeHCaTopa
Onpenenenue yaeabHOro
3.2  CcOmMpOTHBIICHUS MaTepuaja 1 https://school-collection.edu.ru/
IIPOBOJIOKHA
N3mepenue BOJIbT-aMIIEPHOM
3.3  XapaKTepHUCTUKHU 2 https://school-collection.edu.ru/
IIOJIyIIPOBOAHUKOBOT'O JHOa
Hroro no pazneny 5
OBILIEE KOJIMYECTBO YACOB IIO 34

I[TPOI'PAMME
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https://m.edsoo.ru/86NRCXHA7
https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://school-collection.edu.ru/

11 KIIACC

No KoauuyecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM dyieKTpoHHbIE (IIU(PPOBHIE)
n/ NMporpaMMmbl Bcero Kontpoabipie pakriiecku o0pa3oBaTe/ibHbIE PeCypPChl
1 padoThI e padoThbl
Paznen 1. DJIEKTPOAIMHAMUKA
Ouenka BGH?HHHLI FOPE/ISOHTMBHOﬁ https://m.edsoo.ru/YXGQSPM1
1.1 cocraBisomield MarHUTHOM WHIYKIIUH 2 P
MarHUTHOTO TOJIs1 3eMIIH -
H3MepeHHf SABMCHMOCTI  BETTHANHET https://eric.ed.gov/?g=magnetic#
1.2 MarHUTHOM MHIYKIIMM MAarHUTHOTO ITOJIS 2 1
MarHuTa OT PaCCTOSIHUS =
1.3 HaOGmroneHne MarHuTHOTO TUCTEpE3nca 2 Ttps'”e“c'ed'qov,?q_maqne“C#
14 N3ydenne pabOTBI SJCKTPOIBUTATEIS U 9 https://elibs.kai.ru/_docs_file/21
" IMHaMO-MaIuHBI (4acTh 1) 04/HTML/114/
15 N3yuenue pabOTHI AJIEKTPOJBUTATEINIS U 5 1 https://elibs.kai.ru/_docs_file/21
" IMHAMO-MAIIIUHEI (4acTh 2) 04/HTML/114/
Htoro no pazaeny 10
Paznen 2. KOJIEBAHUA 11 BOJIHBI
W3yyeHne  3aBHCUMOCTH  TEpHUOA https://brstu.ru/images/stories/se
21 KoJieOaHmi JMHEHKH Ha o, ction/facultets/enf/kaf fiziki/kim
" IMWIMHAPWYECKOH  TOBEPXHOCTH  OT d.b.kropotov a.a.mahro i.g.fizi
paanyca ee KpUBU3HBI ka.mehanika.2010.pdf#20
HSyquHeu SABMCHMOCTH . aMITHTYAb! https://studfile.net/preview/2567
2.2 xonebaHWil MPYKUHHOTO MAasiTHUKA OT 2

BPEMEHHU

050/page:4/



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/YXGQSPM1P
https://eric.ed.gov/?q=magnetic#1
https://eric.ed.gov/?q=magnetic#1
https://eric.ed.gov/?q=magnetic#1
https://eric.ed.gov/?q=magnetic#1
https://elibs.kai.ru/_docs_file/2104/HTML/114/
https://elibs.kai.ru/_docs_file/2104/HTML/114/
https://elibs.kai.ru/_docs_file/2104/HTML/114/
https://elibs.kai.ru/_docs_file/2104/HTML/114/
https://brstu.ru/images/stories/section/facultets/enf/kaf_fiziki/kim_d.b.kropotov_a.a.mahro_i.g.fizika.mehanika.2010.pdf#20
https://brstu.ru/images/stories/section/facultets/enf/kaf_fiziki/kim_d.b.kropotov_a.a.mahro_i.g.fizika.mehanika.2010.pdf#20
https://brstu.ru/images/stories/section/facultets/enf/kaf_fiziki/kim_d.b.kropotov_a.a.mahro_i.g.fizika.mehanika.2010.pdf#20
https://brstu.ru/images/stories/section/facultets/enf/kaf_fiziki/kim_d.b.kropotov_a.a.mahro_i.g.fizika.mehanika.2010.pdf#20
https://studfile.net/preview/2567050/page:4/
https://studfile.net/preview/2567050/page:4/

I/I3MepeHHe dKTUBHOTO MW PCAKTUBHOTIO

2.3  CONpPOTHBIICHUI KaTyIIKH https://m.edsoo.ru/TUPOIURXM
WHIYKTHBHOCTH
https://pubs.aip.org/aapt/pte/artic
24 BBenenne B 9KCIEpUMEHTAIIBHYIO le-abstract/55/8/482/277687/An-
" aKyCTHKY Experimental-Introduction-to-
Acoustics
25 OcmworpaMMa W CIIEKTP  TJIACHBIX https://www.merlot.org/merlot/vi
"~ 3BYKOB ewAssignment.htm?id=448435
https://infourok.ru/issledovanie-
2.6 Crosure MEXaHHYECKUE BOJTHBI stoyachih-voln-nauchnaya-
rabota-7118262.html
57 W3ydyeHne criekTpa 3ByKa JIMHEWHOTO https://studfile.net/preview/9755
" pe3oHaToOpa 428/page:12/
28 N3mepenue MoKa3aTeNs  MpenoMICHNS
IJIOCKONAPaUICIbHON TIaCTHHBI
W3mepenune Tmokazartessi MPeTOMIICHUS
2.9 mpusMbpl 1O MHUHUMAIBHOMY  YIIy
OTKJIOHCHHMSI JIAa3€PHOI0 JIyda
2.1 Tlpumenenue ahdexTa MOJIHOTO
0  BHYTPEHHETO OTPAKEHUS B U3MEPCHHSIX
21 W3mepenue Tmokasaresst IPeIOMIICHHUS
1' MPHU3MBI C ITOMOIIBIO HAOIIOACHUS yTIjia
MOJIHOTO BHYTPEHHETO OTPAYKCHUS
2.1 TIlpoBepka ¢opMylbl TOHKOH JIMH3BI C
2  TIOMOIIBIO MeToJa napa’suiakca,



https://m.edsoo.ru/TUP0IURXM
https://pubs.aip.org/aapt/pte/article-abstract/55/8/482/277687/An-Experimental-Introduction-to-Acoustics
https://pubs.aip.org/aapt/pte/article-abstract/55/8/482/277687/An-Experimental-Introduction-to-Acoustics
https://pubs.aip.org/aapt/pte/article-abstract/55/8/482/277687/An-Experimental-Introduction-to-Acoustics
https://pubs.aip.org/aapt/pte/article-abstract/55/8/482/277687/An-Experimental-Introduction-to-Acoustics
https://www.merlot.org/merlot/viewAssignment.htm?id=448435
https://www.merlot.org/merlot/viewAssignment.htm?id=448435
https://infourok.ru/issledovanie-stoyachih-voln-nauchnaya-rabota-7118262.html
https://infourok.ru/issledovanie-stoyachih-voln-nauchnaya-rabota-7118262.html
https://infourok.ru/issledovanie-stoyachih-voln-nauchnaya-rabota-7118262.html
https://studfile.net/preview/9755428/page:12/
https://studfile.net/preview/9755428/page:12/

OPUMEHEHHOTO s ONpeAesieHUs
MOJIO’KEHUS U300paKESHUS

2.1 Wsmepenue (HOKYCHOTO  PacCTOSHUSA 9
3 pacceuBaromIeH JIMH3BI
2.1 Omnpenenenve ATUHBI BOJHBI JIA3EPHOTO 5
4  w3Iy4eHus C IOMOIIbI0 cxembl FOHTa
Hroro no pazneny 19
Paznen 3. KBantoBas ¢usuka.
N3yuyenue crmekTpa cBeTa pas3IMYHBIX
3.1 UCTOYHHMKOB c MIOMOIIBIO 1
TUGPaKIIMOHHON PelIeTKH
HUccnenosanue 3aBUCUMOCTH
3.2 WHTEHCHUBHOCTHU CBEUEHHMsI CBETOAMO/IA OT 2
CHUJIBI TPOTEKAIOIIETO Yepe3 Hero ToKa
HabGmronenue M30UPATEIIHLHOCTH
3.3 BHyTpeHHero ¢doTtodpdekra K IIUHE 2
BOJIHBI CBETA
Hroro no pazaeny 3)
OBIIEE KOJIMYECTBO YACOB TIIO 34

I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Konrpoaeuiie  Tparkruueckue H3YYeHH S o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoTsbI

y  Horpemmoctn s 1 https://m.eds00.ru/Y XGQSPM1P
AKCIIEPUMEHTE

o Morpemmoctn 5 1 https://m.edsoo.ru/Y XGQSPM1P
AKCIIEPUMEHTE
OneHka norpenmHoCcTen

3  MOpsAMBIX U KOCBEHHBIX 1 https://m.edsoo.ru/8HSXWFFVO
W3MEpECHUN
OrneHka norpenHocTen

4 TpSMBIX U KOCBEHHBIX 1 https://m.edsoo.ru/Y XGQSPM1P
A3MEpPEHUH

5 yep CATICHHC HIMCPCHHH. 1 https://m.edsoo.ru/RSOA0V5ZX
Ciy4aitHas MOrpemHoOCTb.
Kunemaruueckue usmepeHus

6  mampbHOCTH IOJIeTa, pacuer 1 https://school-collection.edu.ru/
Ha4aJbHOM CKOPOCTH

7 Hpocreimme 1 https://m.edsoo.ru/L8IPY2JEZ
reOMETPUUECKUE U3MEPECHUS

g  llpocreiume 1 https://school-collection.edu.ru/
reOMETPUYECKUE U3MEPEHHUS

g [padmen 1 1 https://m.eds0o.ru/MDIDKJOUB

OKCIICPUMCHTAJIbHBIX



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/RSOA0V5ZX
https://school-collection.edu.ru/
https://m.edsoo.ru/L8IPY2JEZ
https://school-collection.edu.ru/
https://m.edsoo.ru/MDIDKJ0UB

10

3aBucuMocTeil. ['paduueckas
00paboTKa TaHHBIX

I'paduku
AKCIIEPUMEHTAIBHBIX
3aBucuMocTeil. ['paduueckas
00paboTKa TaHHBIX

https://school-collection.edu.ru/

11

O06paboTKa HETMHEHHBIX
3aBUCUMOCTEM:
JTMHEeapu3alus, MoJaCueT
TJIOIIAIU IO TpaduKoM,
MOCTPOEHNE KacaTeIbHBIX K

rpadguky

https://m.edsoo.ru/MXPLZ1X8J

12

O6paboTKa HETUHEHHBIX
3aBUCUMOCTEM:
JUHEApHU3aIns, IOJACUCT
TJIOIIA U IO TpaduKoMm,
MMOCTPOEHUE KacaTelIbHbBIX K

rpaduKy

https://school-collection.edu.ru/

13

14

N3mepenune 3aBUCUMOCTH
KOOPJIMHATHI TPAHUIIbI
00J1aCTH HAMOKAHHS OT
BpeMeHU. JInHeapu3zamnus
3aBUCUMOCTH

HN3mepenune 3aBUCUMOCTH
KOOPJIMHATHI TPAHULIBI
00J1aCTH HAMOKAHUS OT
BpeMeHU. JInHeapuzanus
3aBUCHUMOCTH

https://m.edsoo.ru/TFLJ2C4DN

https://school-collection.edu.ru/



https://school-collection.edu.ru/
https://m.edsoo.ru/MXPLZIX8J
https://school-collection.edu.ru/
https://m.edsoo.ru/TFLJ2C4DN
https://school-collection.edu.ru/

15

16

N3yuenue ynpyroro
rucTepesuca

N3yuenue ynpyroro
rucTepesuca

https://m.edso00.ru/J6QY7N3WN

https://school-collection.edu.ru/

17

18

19

HaXO)K,ZIeHI/IG MacCChI
JIMHCUKHU U Irpuia ¢
ITOMOIIIBIO
YPAaBHOBCIINBAHUA pbIdyara

Haxoxxnenune Maccel
JIMHENKU U IIIPULA C
IMOMOIIIBIO
YPaBHOBECIIMBAHUS phlUyara

N3mepenne kodpduimenta
AHEPTETUYECKHUX TOTEPh MPHU
OTCKOKE IIIapuKa OT
MTOBEPXHOCTH

https://school-collection.edu.ru/

https://school-collection.edu.ru/

https://school-collection.edu.ru/

20

N3mepenne kodpduimenta
HHEPTreTUYECKUX TOTEPh MPHU
OTCKOKE TIapuKa OT
MTOBEPXHOCTH

https://school-collection.edu.ru/

21

22

OnpeneneHue TEMIOEMKOCTH
TBEPAOTO Teja
OnpeneneHue TEMIOEMKOCTH
TBEPJIOTO TeJa

https://school-collection.edu.ru/

https://school-collection.edu.ru/

23

N3mepenue temrieparypol
PYK 3KCIIEpUMEHTATOpa U

https://school-collection.edu.ru/



https://m.edsoo.ru/J6QY7N3WN
https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://school-collection.edu.ru/

24

JaBJICHUSA, KOTOPOE MOTYT
CO31aTh €T0 JIETKUE

N3mepenne temnepaTypbl
PYK 3KCIIEpUMEHTATOpa U
JABJIEHUS, KOTOPOE MOTYT
CO3/1aTh €T0 JIETKUE

https://school-collection.edu.ru/

25

OddexTuBHBIN

KO3 GUIHEHT KECTKOCTH
cuctemsl. OnpenieneHue
Moxaysst FKOHra mpoBosioku ¢
MTOMOIIIBIO phIyara.

https://school-collection.edu.ru/

26

27

Onpenenenue npenena
ynpyroi aedopmaruu
N3mepenue koddduirienta
MMOBEPXHOCTHOTO HATSKCHUS
METOJIOM OTpPbhIBA

https://school-collection.edu.ru/

https://school-collection.edu.ru/

28

29

Ornpenenenre TOYKUA POCHI.
3HAaKOMCTBO C
AIEKTPUICCKUM
KOHJICHCATOPOM

https://school-collection.edu.ru/

https://school-collection.edu.ru/

30

N3yuenue nponecca
pa3psAaKU KOHAEHCATOpa

https://school-collection.edu.ru/

31

32

N3yuenue npouecca
pa3psIKu KOHJAEHCATOpa
Onpenenenue yaeabHOro
CONPOTUBJICHUS MaTepHaia
MIPOBOJIOKH

https://school-collection.edu.ru/

https://school-collection.edu.ru/



https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://school-collection.edu.ru/
https://school-collection.edu.ru/

N3mepenne BOJIbT-aMIIEPHOU

33  XapaKTepUCTUKH 1 https://school-collection.edu.ru/
IMOJYIIPOBOJHHUKOBOT'O JHOJA
N3mepenne BOIbT-aMIIEpHON
34  XapaKTepUCTUKH 1 https://school-collection.edu.ru/
MOJIyIIPOBOAHUKOBOI'O JHOJa
OBIIEE KOJIMYECTBO YACOB T10 34

I[TPOTPAMME



https://school-collection.edu.ru/
https://school-collection.edu.ru/

11 KIJACC

KoaunuecTBO 4acoB

Ne aTa KTPOHHbI n BbI
n/n Tema ypoxa Bcero Koutpoabneie  Ipaxruveckue Hsgqeﬂnﬂ otzg:elms;eﬂbfnﬁe ?Egypcil
padoThI padoThI

OlLeHKa BEIMYUHBI

L TOPU30HTAJILHOM COCTABIIAIONICH L https://m.edsoo.ru/YXGQSPM1
MarHUTHON MHIYKIHH P
MarHuTHOTO I10JIs 3eMIIU
O11eHKa BEJIMYUHBI

5 TOPU30HTAILHOM COCTaBJISIOIICH 1 https://eric.ed.gov/?q=magnetic
MAarHMTHON MHIYKIIUH #1
MAarHMTHOTO MOJI 3eMIIN
N3mepenne 3aBucuMoCTH

3 | BEIMUHHDI MarHUTHOW WHTYKITAN 1 https://m.edsoo.ru/8HSXWFFV
MAarHUTHOTO MOJII MAarHUTa OT (6]
pacCTOSHUS
N3mepenune 3aBUCUMOCTH

,  BCTMUMHBI MATHUTHOM MHAYKIMH https://eric.ed.gov/?g=magnetic
MAarHUTHOTO MOJII MAarHUTA OT #1
PacCTOSIHHS

5 HaoOsroienrie MarHuTHOTO 1 https://m.edsoo.ru/RSOAQV5Z
rucTepesunca X

5 Habmronenne MarHuTHOTO 1 https://eric.ed.gov/?q=magnetic
rEcTepesnca #1
N3yuenune paboTh

7 DJICKTPOJBHTATENS U TUHAMO- 1 https://m.edsoo.ru/L8IPY2JEZ

MaluHsbI (4acTh 1)



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/YXGQSPM1P
https://eric.ed.gov/?q=magnetic#1
https://eric.ed.gov/?q=magnetic#1
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/8HSXWFFVO
https://eric.ed.gov/?q=magnetic#1
https://eric.ed.gov/?q=magnetic#1
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/RSOA0V5ZX
https://eric.ed.gov/?q=magnetic#1
https://eric.ed.gov/?q=magnetic#1
https://m.edsoo.ru/L8IPY2JEZ

Nzydenne paboTh

https://elibs.kai.ru/ docs file/2

8  SJEKTPOJBUTATEISA U TUHAMO- 104/HTML/114/
MaIyHbl (4acTh 1)
Msyuenne padots: https://m.edsoo.ru/MDIDKJOU
9  spexTpomBHTATENS U TMHAMO- B
MAIIIUHBI (4acTh 2) =
0 gfg;;‘f;g;‘g’;’; — https://elibs.kai.ru/_docs_file/2
104/HTML/114/
MalIuHbI (4acTh 2)
N3yuenne 3aBUCUMOCTH Tepruoaa
gq  Kouebanmil mHelin Ha https://m.edsoo.ru/MXPLZIX8]
[THHIPHYCCKON TTOBEPXHOCTH
OT panyca ee KpUBU3HBI
W3yuenue 3aBHCUMOCTH TIEpUOJIa https://brstu.ru/images/stories/s
12 KoJeOaHui IMHEHKN Ha ection/facultets/enf/kaf fiziki/ki
ATUHAPUYECKON TTOBEPXHOCTH m d.b.kropotov a.a.mahro i.g.
OT paJniyca €e KpUBHU3HBI fizika.mehanika.2010.pdf#20
N3yuenue 3aBUCUMOCTH
13 AMIUITLYABI Kosebanuii https://m.edsoo.ru/TFLJ2C4DN
MPYXKUHHOTO MasiTHUKA OT
BPEMCHHU
N3yuenue 3aBUCUMOCTH
14  AMIUATYEI KoieOaunit https://studfile.net/preview/256
NpPY>KUHHOTO MasiTHUKA OT 7050/page:4/
BpPEMCHHU
15 Hsmeperne akTHBHOIO i . https://m.eds00.ru/J6QY7N3W
PCAKTUBHOTO CONPOTUBIICHHUI

KaTyIIKU HHAYKTUBHOCTH

N



https://elibs.kai.ru/_docs_file/2104/HTML/114/
https://elibs.kai.ru/_docs_file/2104/HTML/114/
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MDIDKJ0UB
https://elibs.kai.ru/_docs_file/2104/HTML/114/
https://elibs.kai.ru/_docs_file/2104/HTML/114/
https://m.edsoo.ru/MXPLZIX8J
https://brstu.ru/images/stories/section/facultets/enf/kaf_fiziki/kim_d.b.kropotov_a.a.mahro_i.g.fizika.mehanika.2010.pdf#20
https://brstu.ru/images/stories/section/facultets/enf/kaf_fiziki/kim_d.b.kropotov_a.a.mahro_i.g.fizika.mehanika.2010.pdf#20
https://brstu.ru/images/stories/section/facultets/enf/kaf_fiziki/kim_d.b.kropotov_a.a.mahro_i.g.fizika.mehanika.2010.pdf#20
https://brstu.ru/images/stories/section/facultets/enf/kaf_fiziki/kim_d.b.kropotov_a.a.mahro_i.g.fizika.mehanika.2010.pdf#20
https://m.edsoo.ru/TFLJ2C4DN
https://studfile.net/preview/2567050/page:4/
https://studfile.net/preview/2567050/page:4/
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/J6QY7N3WN

N3mepenne akTUBHOTO U

16  peakTUBHOIO COMPOTUBIICHUI
KaTyYIIKX HHAYKTUBHOCTH
https://pubs.aip.org/aapt/pte/arti
BBenenune B Cle-
17 SKCIIEpHMEHTATBHYIO AKYCTHKY abstrapU55/8/482/277687/An-
Experimental-Introduction-to-
Acoustics
O —— thps://wva.merlot.org/merlot/
18 viewAssignment.htm?id=44843
T'JIACHBIX SBYKOB 5
https://infourok.ru/issledovanie-
19  Crosgune MEXaHUYECKHUE BOIHBI stoyachih-voln-nauchnaya-
rabota-7118262.html
oo VI3ydeHue criekTpa 3Byka https://studfile.net/preview/975
JUHEHHOTO pe30HaTopa 5428/page:12/
N3mepenune nokazarens
21 | mpenoMileHUs
HHOCKOHapaHHeHLHOﬁ IIJIACTHUHBI
N3mepenne nokazarens
9o | TIPCIOMIICHHS IPAU3MBI 110
MHUHHUMaJIbHOMY yTIIy
OTKJIOHEHHS JIa3€PHOro JIy4a
[Tpumenenue > dexTa noaHoro
23

BHYTPEHHETO OTPAKCHHUS B
MU3MEPEHUAX



https://pubs.aip.org/aapt/pte/article-abstract/55/8/482/277687/An-Experimental-Introduction-to-Acoustics
https://pubs.aip.org/aapt/pte/article-abstract/55/8/482/277687/An-Experimental-Introduction-to-Acoustics
https://pubs.aip.org/aapt/pte/article-abstract/55/8/482/277687/An-Experimental-Introduction-to-Acoustics
https://pubs.aip.org/aapt/pte/article-abstract/55/8/482/277687/An-Experimental-Introduction-to-Acoustics
https://pubs.aip.org/aapt/pte/article-abstract/55/8/482/277687/An-Experimental-Introduction-to-Acoustics
https://www.merlot.org/merlot/viewAssignment.htm?id=448435
https://www.merlot.org/merlot/viewAssignment.htm?id=448435
https://www.merlot.org/merlot/viewAssignment.htm?id=448435
https://infourok.ru/issledovanie-stoyachih-voln-nauchnaya-rabota-7118262.html
https://infourok.ru/issledovanie-stoyachih-voln-nauchnaya-rabota-7118262.html
https://infourok.ru/issledovanie-stoyachih-voln-nauchnaya-rabota-7118262.html
https://studfile.net/preview/9755428/page:12/
https://studfile.net/preview/9755428/page:12/

24

25

26

N3mepenne nokasaress
MPETIOMIICHUS TIPU3MBI C
HOMOIIBIO HAOIOACHUS yIiia
MOJTHOTO BHYTPEHHETO
OTpaKeHHUSI

[TpoBepka hopMyIibl TOHKOM
JIMH3BI C TOMOIIBIO METOIa
napajuiakca, IpUMEHEHHOTO JJis
OTIpeICTICHUS TIOJIOKEHUS
M300paKeHUs

N3mepenne GpoxycHOro
pacCTOSIHUS pacCenBaroIIEH
JIMH3BI

27

28

29

N3mepenne GpoxycHOTO
PacCTOSIHUS pacCeHBarOIICH
JTUH3BI

Onpenenenue IIWHBI BOJHBI
JIa3€pHOT0 U3JIYYEHHUS C
MIOMOIILI0 cxeMBI FOHra

Onpenenenue IJIMHBI BOJHBI
JIa3€pHOT0 U3JIYYEHHUS C
OOMOIIBIO cxeMbl FOHTa

30

31

N3ydeHune cnekrpa cBeTa
Pa3JIMYHBIX UICTOYHUKOB C
ITOMOIIBIO THU(PPAKITMOHHON
peIeTKn

Hccaenosanue 3aBUCUMOCTH
MHTEHCUBHOCTH CBEUEHUS




32

CBC€TOAMOAA OT CHJIBI
IMPOTCKAOIICTO YCPE3 HCI'O TOKA

I/ICCJIe,I[OBaHI/Ie 3aBUCHUMOCTHU
HMHTCHCHUBHOCTHU CBCUYCHMUA
CBC€TOAMOAAa OT CHJIBI
IMPOTCKAOMICTO Y€PE3 HCT'O TOKA

33

34

Habmronenue nzduparenbHOCTH
BHYTpeHHeTo doTorddexra K
JUTMHE BOJIHBI CBETA
Habmnronenue nzbuparenbHOCTH

BHyTpeHHero (oTodpdexra k
JUTMHE BOJIHBI CBETA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble mnpeaMeTHbIE PpPe3yabTaThbl OCBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

10.1

JleMOHCTpUPOBATh Ha IpUMepax pojb U MecTo (pU3MKH B (GOPMHUPOBAHUU
COBPEMEHHOM HAay4YHON KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
U TEXHOJIOTHH, B IPAKTUUYECKOH IEATEIbHOCTH JIIOAEU

10.2

Y4YuTHIBaTh I'paHULbI IPUMCHCHUA N3YYCHHBIX (1)I/ISI/IIIGCKI/IX MOHeHeﬁ

10.3

10.4

10.5

10.6

10.7

Pacnio3naBath ¢usnyeckue sBieHUsA (Tporecchl) W OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOH Teopuu
CTPOEHUS BEIleCTBA U 3JIEKTPOJAUHAMUKHU

OnuceIiBaTh MEXAaHUYECKOE ABWIKCHUC, UCITOJIb3Y (1)I/I3I/I'-I€CKI/IC BCJIMYHHBI

OnuceiBaTh M3yYEHHbIE TEIJIOBBIE CBOICTBA TEN U TEIUIOBHIE SBJICHMUS,
UCHOJIB3YS (PU3NYECKUE BETMUMHBI; IPU ONMCAHUU PABUIBHO TPAKTOBATh
(bu3HYECKUI CMBICT UCTIOIB3YEMBIX BEIMYUH, IX 0003HAUYCHUS U €TUHUIIBI,
HaXOoJUTh (hOPMYJIbI, CBA3BIBAIOIIME JAHHYIO (DU3MUECKYI BEJIUYUHY C
JPYTMMH BEJIUYUHAM

OnuceiBaTh  M3y4YEHHbIE  DJIEKTPUYECKHE  CBOWCTBA  BELIECTBA U
JIEKTPUUECKUE SBJICHUS (TIPOLECCHI), UCIONb3Ysl (PU3MUECKUE BEIHUUHBI,
MIpY ONMMCAHWUU MPABUIBLHO TPAKTOBATh (PU3NYECKUI CMBICI MCIIONIb3yEMbIX
BEJIMYMH, UX 0003HAYECHHUS U €AMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBA3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BEJTUUHHY C APYTUMHU BETUYUHAMU

AHAJIIM3UPOBATDH (1)I/IBI/I‘I€CKI/IC IMpOoHECCChI U ABJICHUA, UCIIOJIb3YA (1)I/ISI/ILI€CKI/IG
3aKOHBl M MPUHIUIBI; MPU 3TOM pa3ivyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPAKEHUE U YCIOBUS (TpaHUIlbl, 00JaCTH)
IIPUMEHUMOCTH

10.8

10.9

10.10

OOBACHATH OCHOBHBIE MPUHIUMBI JACUCTBUS MallMH, NOpHOOPOB U
TEXHUYECKUX  YCTPOHCTB; pa3inyarh YCIOBUS UX  0€30M1aCHOTO
HCIIOJIb30BAaHUSI B IOBCETHEBHOM JKU3HU

BrimoaaaTte OKCIICPUMECHTBI IO HCCICOOBAHUIO (1)I/I3I/I‘—IQCKI/IX SIBJICHUN U
MIPOIIECCOB C MCTIOIh30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHHUIA; TPU ATOM
dhopmynupoBaTh mpodsieMy (3a7ady) U THIIOTE3y YIeOHOTO IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyI0BaHUS, IPOBOJUTH OMBIT
)51 q)OpMy.]'II/IpOBaTB BbBIBOIbI

OCYHICCTBJ'ISITB MMpsAMBIC U KOCBCHHBIC M3MCPCHHA (1)I/ISI/II-IGCKI/IX BCJIINYHH,
MpU ATOM BBIOMPATH ONTHUMATBHBIA CIIOCO0 M3MEpPEHUs W HUCIOIb30BaTh
WU3BECTHBIE METO/IbI OLIEHKH MOTPENTHOCTEN U3MEPEHUI

10.11

HccnemoBaTh  3aBUCUMOCTH  MEXKIY (U3HYSCKUMH — BEJIMYMHAMU  C
WCIIOJIb30BAaHUEM TMPSMBIX HW3MEPEHUH; TMpH 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (DUKCHpOBaTh PE3yJbTaThl  IMOJTYYCHHOW  3aBUCUMOCTH
(u3MUeCKUX BEIWYMH B BUIE TaONWIl U TpaduKOB, NeJIaTh BBIBOJABI I10
pe3yJibTaTaM MCCIICA0OBAHUS




10.12

Cobnronats npaBmiia 0€30IacHOTO TPyAa IMpHU MPOBEICHUH UCCIETOBAHHIA B
paMKax yaeOHOTO IKCIIEPUMEHTA, y4eOHO-HUCCIIE0BATEILCKOM 1 IIPOCKTHOM
NESATEIbHOCTH C  HWCIOJb30BaHUEM  H3MEPHUTEIBHBIX  YCTPOUCTB U
J1a00paTOPHOTO 00OPYIOBAHMS

10.13

Pemate pacuérHple 3amauM ¢ SBHO 3aJaHHON (PU3MUECKOW MOJECIBIO,
UCTIONB3Ys (PU3UYECKHe 3aKOHBI M IPUHIIUIIBI; HA OCHOBE aHAIHM3a YCIOBUS
3a/1a4d BBIOMPATh (PU3UYCCKYIO MOJIEIb, BBIICIATh (DU3NUCCKHUE BETUIMHBI
u opmynbl, HeoOXomuMBIC Il €€ pelIeHUs, MPOBOAUTH PACUYETHl U
OIICHUBATh PEATHHOCTD IMOTYYEHHOTO 3HAUYCHUS (PU3NUECKON BETNUNHBI

10.14

Pemars KaueCTBEHHbIE 3a/1a4u: BBICTPanBaTh JIOTUYECKH
HETPOTUBOPEUUBYIO LIETIOYKY PACCYXKACHUI C OMOpod Ha HU3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SABICHUS

10.15

Hcnonp3oBaTe  NOpu  pelleHMM  y4yeOHbIX  3a7ady  COBPEMEHHbIE
WHPOPMAIIMOHHBIE ~ TEXHOJOTMHM JUIsl  TOWCKA, CTPYKTYPHUPOBAHHSA,
UHTEpOpETallud M TpeJCTaBleHUs. Yy4yeOHOW M HAay4HO-TIOMYJISpHOU
uHpOpMAINY, TIONYYEHHOW U3 Pa3IUYHBIX HMCTOYHHKOB;, KPUTHYECKH
aHAJIM3UPOBATh MOJydaeMyr0 HH(OpMaIio

10.16

10.17

[TpuBOANTE PUMEPHI BKJIA1a POCCUICKUX B 3apYOEKHBIX YUEHBIX-(DHU3HKOB
B pa3BUTHE HAYKH, 00bSICHEHHE IPOLIECCOB OKPYKAIOLIETr0 MUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM JKU3HU
s obecrieueHust 0e30maCHOCTH MpH  OOpallleHuu ¢ NpudbopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, Uil COXPAHEHHUS 37J0POBbS U COONIOJCHUS
HOPM DKOJIOTMYECKOTO MOBEJEHHS B OKPYKAIOLIEN Cpelie

10.18

PabGoTtate B rpymme C BBINOJHEHHEM pa3JIMYHBIX COIMAIBHBIX POJEH,
IJIAHUPOBATH PA0OTY TPYIIIBI, PAIIMOHAIBHO pacipeesTh 00sI3aHHOCTH U
IJIAHUPOBATh JEATENbHOCTh B HECTAaHJAPTHBIX CHUTYyalUsX, aJIeKBATHO
OLCHUBATh BKJAJ KaXJOr0 M3 YYAaCTHUKOB TPYyNIbl B pEIICHUE
paccMaTpuBaeMoi poOIeMbl




11 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero o0pasoBaHus

111

JleMOHCTpHUpOBaTh Ha MPUMEpaxX Poiib U MECTO (PU3UKHU B (OPMUPOBAHUU
COBPEMEHHOI Hay4YHOH KapTHHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU
U TEXHOJIOTMWA, B NPAKTUYECKOW AEATEIbHOCTH JIOJIEH, LEIOCTHOCTh M
€IMHCTBO (U3UYECKOI KapTUHBI MHUpa

11.2

11.3

YYUTHIBATh TPAHUIBI IPUMEHEHHUS U3YYCHHBIX (PH3UYECCKUX MOJCICH MpH
penreHnn GU3NIECKHX 3a1a4

Pacrio3naBath Gusnyeckue siBIeHUS (TIPOIECCh) U OOBSICHSITH HX HA OCHOBE
3aKOHOB JICKTPOJIMHAMUKH U KBAHTOBOM (PU3UKU

11.4

OnuceIBaTh U3y4EHHBIE CBOWCTBA BEIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUYECKYI0 IPOBOJAMMOCTb DPA3JIMYHBIX Cpel) U
JIEKTPOMArHuTHbIE  SIBIEHUS  (TPOLIECCHI), MCIONB3Ys — (U3NYECKUe
BEJIMYMHBI; MPH ONUCAHWU MPABWIBHO TPAKTOBATh (DM3WYECKHN CMBICI
UCIOJb3yEeMbIX BEJIMYMH, UX OOO3HAueHHs W E€JUHMILbI, YKa3blBaTh
(opMyIIBI, CBS3BIBAIOUINE JTAHHYIO (H3UYECKYIO0 BEIMYMHY C JIPYTUMHU
BEJIMYUHAMHU
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11.6

11.7

OnuceiBaTh U3YYCHHBIE KBAaHTOBBIC SIBICHUS U TMPOILIECCHI, HCIONb3Ys
(U3UYEeCKUEe BEIMYMHBI; YKa3bIBaTh (OPMYIIBI, CBS3BIBAMOIINE JTAHHYIO
(U3HYECKYI0 BEIMYMHY C JPYTMMH BEIUYHMHAMH, BBIYUCISTH 3HAUYCHHE
(bU3nUeCcKO BETUIUHBI

AHanu3upoBaTh (pU3nUECKUe MPOLECCH] U SIBICHUS, UCTIONb3Ys (PU3UUECKUe
3aKOHBI U IPHUHLMIIBI; IPU ATOM pPa3InyaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YecKoe BhIPaKEHUE U YCIOBHUA (TPAHULBI, 00JIaCTH)
MIPUMEHUMOCTH

OHpeILCJ'ISITI) HarpaBJICHUC BCKTOpPAa HWHAYKOUHA  MArHuTHOIO  IOJIA
IIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHua

11.8

11.9

11.10

11.11

CtpouTh M OMUCHIBATH M300pa)K€HHE, CO3AaBAEMOE IIOCKUM 3EpKaJoM,
TOHKOM JTUH30U

BrimoaaaTte OKCIICPUMECHTBI IO HCCICOOBAHUIO (1)I/I3I/I‘—IGCKI/IX SIBJICHUNA U
MIPOLIECCOB C MCTIOIH30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHHUIA; TPH HTOM
dhopmynupoBaTh mpodsieMy (3a7ady) U THIOTE3y YIeOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY M3 MPEAIOKEHHOTO 000pYI0BaHMUS, TPOBOJIUTH OTBIT
1 (GOpMYIIMPOBATH BBIBOJIbI

OcyiecTBiATh NMpsSMblE U KOCBEHHbIE M3MEpPEHHs] (U3NYECKUX BEJIUYUH;
IpU 3TOM BBIOMpATh ONTHUMAIBHBIA CIIOCOO M3MEpPEHHs] M HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKU NOTPEITHOCTEN U3MEPEHMI

HccnenoBaTh 3aBUCHUMOCTH (DU3MYECKHX BEIWYHMH C HCHOJIB30BaHUEM
MPSIMBIX U3MEPEHU; TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATH
pEe3yNbTaThl TMOJYYCHHON 3aBUCUMOCTU (DU3MUECKUX BEIMYMH B BUJC
Tabnuil u rpaduKOB, JIeJIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICTIOBAHUS

11.12

CoOroats nmpaBmiia 6€3011aCHOTO TPY/1a MPH MTPOBEACHUN MCCIIeT0OBAHIHA
B paMKax y4YeOHOro OSKCHEPUMEHTa, Y4eOHO-HCCIIEeIOBATEIbCKOW U




MIPOCKTHOM JACATEIHHOCTH C HCTIOJIB30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB
1 1a00paTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuérHple 3aauM ¢ SBHO 3aJaHHON (PU3MUECKOW MOJECIBIO,
UCTOJNB3Ys (pU3UYECKHe 3aKOHBI M IPUHIIUIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4d BBIOMPATh (PU3UYECKYIO MOJIEIb, BBIICIATh (DU3NUCCKUE BETUIMHBI
u opmynbl, HeoOXomuMbIe s €€ peIleHUs, MPOBOAUTH pPACUYETHl U
OIICHUBATh PEATHHOCTD IMOTYYEHHOTO 3HAUYCHUS (PU3UUECKON BETNUNHBI

11.14

Pewate Ka4eCTBEHHBIE 3a1a4u: BBICTPAaUBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO LEMOYKY PACCYKICHHM C ONOpOM HAa H3YYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUYECKHE SIBICHUS

11.15

Hcnonp3oBaTe  NOpu  pelIeHMM  y4yeOHBIX  3a7ady  COBPEMEHHbIE
WHPOPMAIIMOHHBIE ~ TEXHOJOTHMHM JJS  IOHWCKA, CTPYKTYpHUPOBAHWSA,
UHTEpOpETallMd U MpeJCTaBleHUs Yy4yeOHOW M HAay4HO-TIOMYJISpHOU
uHpOpMAINY, TIOXYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJy4aeMyro HH(OpMaIuo

11.16

11.17

11.18

OOBSICHATh TPUHIMUIBI JEHCTBUS MAIllMH, TPUOOPOB M TEXHHUYCCKUX
YCTPOMCTB; pa3inuyaTh YCIOBHS HX O0€30IMacCHOr0 UCIOJIB30BaHUS B
HOBCEIHEBHOU KU3HU

[TpuBOAMTH IPUMEPHI BKJIA1a POCCHUIICKUX M 3apYOEKHBIX YUEHBIX-(DHU3HKOB
B DPa3BUTHE HAayKH, B OOBSICHEHUE IPOLECCOB OKPYXKAIOIIEro MHUpPa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

Hcnonb3oBaTh TeOpeTHUECKUE 3HAHUA MO (PU3MKE B MOBCETHEBHOM JKU3HU
s obecrieueHust Oe30macHOCTH MMpH  OOpallleHuH ¢ NpudbopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, Ui COXPAHEHHUS 37J0POBbS U COOIIOACHMUS
HOPM DKOJIOTHYECKOTO MOBEJEHHS B OKPYKAIOILIEN Cpefie

11.19

PaGotare B rpynme ¢ BBHIMOJIHEHHWEM pa3IMYHBIX COIMAIBHBIX PpOJEH,
IJIAHUPOBATh PabOTy TPYIIIBI, PAllMOHAIILHO PACTIPEACIIsATh 00sI3aHHOCTU U
IJIAHUPOBATh JESATENIbHOCTh B HECTAHAAPTHBIX CUTYyalMsIX, aJeKBATHO
OLICHMBATh BKJAJ KaXIOro M3 YYaCTHUKOB TPyNIbl B pEHICHUE
paccMaTpuBaeMoii TpooOIEMbI
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