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INOACHUTEJBHASA 3AIINCKA

Hacrosimas pabodast mporpaMMa Kypca BHEYPOUHOU aesTenbHOCTH «OCHOBBI
(Gu3NUecKoro sKCIEepUMEHTa» (fajnee — mporpamma) pa3paboTaHa B COOTBETCTBUU C
TpeOoBaHUSIMU  (heZiepaJbHOrO0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJAApTa
cpennero oo6mero o6OpazoBanus (mamee — @DPI'OC COO) u HampaBieHa Ha
OopraHm3ainuio oOy4eHHs B  COOTBETCTBUM C TpeboBaHuUAMU (eaepanbHOM
o0pazoBaTenbpHOM TporpaMmbl cpeHero oduero oopazosanus (OOIT COO).

HoBu3na. Peanuzanust mporpamMmsbl COAEHCTBYET TOCTUKEHUIO 00ydatOUUMUCS
mIaHupyeMbix pe3ynbTatoB ocBoeHuss POIT COO, pa3BUTHIO JIMYHOCTH 00YyYarOIIUXCH,
(GOpMUPOBAaHHIO U YIOBJIETBOPEHUIO HX COLMAIBHO 3HAYMMBIX HHTEPECOB U
MOTPEeOHOCTE, camopeanu3alud OO0y4YaloIIUXCAd 4Yepe3 y4acTHE BO BHEYPOUHOMU
NEATEIBHOCTH.

[TporpaMmma MokeT ObITH BOCTpeOOBaHa OOYYArOIIMMHCS, KOTOPbIE HMEIOT
MHTEPEC U MOTUBALIMIO K YIITYyOJI€HHOMY U3yUYE€HHIO (PU3UKU U MATEMATUKH, TOTOBATCA K
YYacTHIO B OJMMIIMA/ax IIKOJbHUKOB IO (PU3UKE, B paMKax KOTOPBIX MPELyCMOTPEH
MPAKTUYECKUN TYP.

[TporpamMMma mpecienyeTr He TOJNBKO 0oOpa3oBaTesibHbIE, HO M BOCIUTATENbHBIC
LEIH, IIOCKOJbKY COOTBETCTBYET HJEE DSKOJOTM3alMd U HJAEE IPUKIATHOU
HaIpaBJIECHHOCTH, KOTOPbIE, B UUCJIE APYTUX UJEH, MOJ0KEHBI B OCHOBY Kypca (PU3UKH,
uzyuyaemoro Ha ctynenu COO.

AKTYaJIbHOCTh. AKTYyaJbHOCTH peanu3anuu JAHHOU [IpOrpaMMBbl
OTIpEe/IENsAETCS TEM, YTO €€ OCBOCHHE IMO3BOJISIET OOyYarolMMCsT Ha TpPaKTHUKe
O3HAKOMUTHCS C PA3NUYHBIMU (PU3UYECKUMU SIBJICHUSIMH, SKCIIEPUMEHTAIbHO U3YUYUTh
paznuyHble (PU3MYECKUE 3aKOHOMEPHOCTH, YIIIYOUTh CBOM TEOPETHUECKHE 3HAHUS,
Pa3BUTh UMEIOLINECS U TPUOOPECTH HOBBIE MPAKTUYECKUE YMEHUS U HABBIKH B 00JIaCTH
IUTAHUPOBAHHUS, MOATOTOBKH, MPOBEICHUS, aHAIM3a M HMHTEpIpEeTalui (PU3NYECKOIro
JKCIIEPUMEHTA.

Heanb:  oBnageHwe  oOy4arOUIUMHUCA  METOJAMHU  CaMOCTOSITEIBHOTO
IUTAHUPOBAHUS U MIPOBEACHUS (DU3UUECKUX DKCIIEPUMEHTOB, aHAIN3a U UHTEPIpPETaluU
uH(pOpMaLH, ONPEEIICHUS JOCTOBEPHOCTH MOJIYYEHHOIO pe3yibTara.

3agaum:

- IPUOOPETEHHE yUYaNTUMUCS MPAKTHIECKOTO OMBITa pabOTHI C JIAOOPATOPHBIM
000opy10BaHUEM,

- OBJIAJICHUE KOHKPETHBIMH MPUEMaMHU HCCIEIOBATENbCKON AESTENbHOCTU

HAaYMHAIOMIETO (PU3UKa-dIKCIIEPUMEHTATOPA,



- (opmupoBaHMEe HaBBIKOB OIIEHKM MOTPEIIHOCTEH pe3yJdbTaTOB HU3MEPEHUS
(U3UYEeCKUX BEIIMYHH,

- opMupoBaHue y 00y4arouuxcsi HECTaHAAPTHOTO KPEaTUBHOI'O MBIILICHHUS,

- Pa3BUTHE UHIUBUAYAJIbHOCTH CYXKICHHIA,

- (hopMupoBaHKe KyJIbTypbl 000CHOBaHUSI COOCTBEHHOTO MHEHHMSI U CBOOO/IBI €TI0
BBIPAXKEHUSI.

@opMbl NpOBefeHHSA 3aHATHH M KOHTpPoJdA. Peanuzanus mnporpaMmmsl
npeanoiaraeT co4eTaHue pa3iaudHbIX GopM pabOThl (JEKIHMH, JTUCKYCCHHM, MOHTaX
AKCIIEPUMEHTAJIbHBIX YCTAaHOBOK, IPOBEACHUE (U3MUECKUX H3MEpPEeHHi) U Gopm
KOHTPOJISL (BBIMOJTHEHUE CaMOCTOSITENBHBIX PabOT, CaMOCTOSITENBHOE BBHITIOJHEHUE
MIPaKTUKYMOB, 00pa0OTKa U UHTEPIIPETAlUs PE3YJIbTaTOB (PU3NYECKUX U3MEPEHU ).

MecTto kypca B yueOHoM miaHe. [Iporpamma kypca paccuntana Ha 68 gacos, u
peaqiu3yeTcss B TeueHue JAByX JeT oOydenus B 10-11 kimaccax mpu mpoBeleHUU
3aHSATUN OJIMH pa3 B Heeno o0beMoM 1 yac kaxoe. [1o yeMoTpeHno yuuTens mopsiok
CJIEIOBaHMSI 3aHATHI MOXKET ObITh U3MEHEH, 3 HEKOTOPBIE MOTYT OBbITh UCKITFOUEHBI.

JlommyckaeTcst peanu3anus 4acTu NporpaMmmbl B TEYEHUE OAHOIO y4EOHOIro roja —
JUtst 00y4aromuxcs Tojibko 10-ro uinum Toneko 11-ro kinacca. OHAKO B 3TOM Cllydae Mpu
pabote ¢ oOyqaromumucs 11-ro kitacca peKkOMEH1yeTcsl HAUMHATh U3JI0KEHHE Y4EOHOTO
Marepuana C MPOBEACHUS 3aHATUH, HANpPaBICHHBIX HA OCBOCHHE OOYYaIOIIMMUCS
OCHOBHBIX NMPUEMOB M METOJOB 00paOOTKU PE3yNbTaTOB (U3MYECKUX W3MEPEHHH U
OllEHKW morpemHocTei. s aroro pekomenmyercs: 1) mpoBecTH B Kiacce 3aHSATHSI
Ne 1, No 3 u Ne 5 u3 nporpammsbl 10-ro kiacca; 2) 3a1aTh Ha JIOM BBITIOJIHEHHUE 33JIaHAN
Ne 2, Ne 4 1 Ne 6 u3 nporpammsl 10-ro ki1acca; 3) B JajibHEHIIIEM CII€I0BATh IPOrpaMMme
11-ro kiacca, UCKJIIOYMB U3 HEE, IO YCMOTPEHUIO YUUTEINs, KAKUE-IMOO TpU 3aHATUS
(manpumep, Ne 16, No 17, Ne 18).

Bo3mokHO Takke ocBoeHue odyyarommumucsa 11-ro kiacca nmoigHou nporpaMMbl
IpU YCJIOBUM MPOBEJCHUS 3aHATHH /IBa pa3a B HEIEI0 00beMOM 2 yaca KaxJ10€.

Psan paGor mnpakTukyma (Ha YCMOTPEHHE YYHTENsI) MOXET OBITh 3a7aH
oOydaromuMcsi Ha JOM JJIsi CaMOCTOSITENIbHOTO BBIMOJHEHUS C TOCIEIYIOIIUM
KOHTPOJIEM U OOCYKJICHUEM IOTYYECHHBIX PE3yJIbTaTOB.

B3aumocsa3b ¢ padoyeid nporpaMmmoi Bocnutanus. [Iporpamma conenctByer
PELICHUIO CIEIYIOMMX 3a/Jad BOCHUTAHUS OOY4YaloIMXCS: YCBOCHHME 3HAHUM, HOPM,
JTYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, TpaaulMii, KOTOpbIE BBIPAOOTANIO POCCUNCKOE
oO1ecTBO; (OopMUpPOBaHME W PA3BUTHE JMYHOCTHBIX OTHOIIEHWH K 3TUM HOpMaMm,
LEHHOCTSIM; NMPUOOPETEHHE COOTBETCTBYIOLIETO 3TUM HOPMaM, LIEHHOCTSAM, TPAIULUAM

COLOMUOKYJIBTYPHOI'O OIIbITa IOBCACHUS, 06HICHI/IH, MCKIIMYHOCTHBIX H COLHAJIbHBIX



OTHOLIEHUH, MPUMEHEHHUS MMOJTYYCHHbIX 3HAHUM; TOCTUXKEHUE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHSI 00IIE00pa30BaTEIBHON MPOTPAMMBI MO (PU3UKE B COOTBETCTBUU
¢ ®I'OC COOQO. IIporpamma COOTBETCTBYET CIEIYIOIIMM OCHOBHBIM HAIIPABIICHUSIM
BOCITUTAHUSI.

1) TpynoBoe BOCIUTaHHE — BOCIUTAHUE YBKCHUS K TPYAY, TPYASIIHMCS,
pe3ynbTaTam TpyJa (CBOEro M APYyrux JIFOAEH), OpUEHTALUS Ha TPYIOBYIO IESITEIbHOCTD,
MOJIy4eHHE npodeccun, JUYHOCTHOE CaMOBBIpAXKEHUE B MPOAYKTHUBHOM,
HPABCTBEHHO JOCTOMHOM TpPYJE B POCCHUHCKOM OOIIECTBE, JOCTHUKEHUE BBIJAIOIIUXCS
pe3ynbTaToB B TpodeccroHanbHOM  aesTenbHOCTH. lleneBpiMM — OpHEHTHpaMu
SABJISIFOTCSL: (opMupoBaHue OCO3HaHHOM TOTOBHOCTH K  TOJy4ECHHIO
MpO(ECCHOHAIBHOTO 00pa30BaHUs, HEMPEPHIBHOMY OOpPa30BaHMIO B TEUEHHE >KU3HU
KaK yCIIOBUIO YCIEUIHOW NpOo(eCcCHOHAIbHOW M OOILIECTBEHHOW JESTENbHOCTH;
NOHUMAaHUE CHEeIUGUKN camMoo0pa3oBaHusl U MPO(ECCHOHATBLHON CaMOMOATOTOBKH B
MH(POPMAIITMOHHOM BBICOKOTEXHOJIOTUYECKOM OOIIECTBE, TOTOBHOCTU YYUTBHCS U
TPYJAUTHCA B COBPEMEHHOM OOLIECTBE; OPUEHTUPOBAHHOCTh HA OCO3HAHHBIA  BBIOOP
chepbl  mpodeccuoHaTbHOM  TPYJIOBOM  JEATEIBHOCTH B POCCUMCKOM OOIIECTBE C
Y4ETOM JINYHBIX )KU3HEHHBIX TUIAHOB, TOTPEOHOCTE CBOEH ceMbH, OOIIIECTRA.

2) DKOJIOTHYECKOE BOCHUTAHUE — (DOPMHUPOBAHHME IKOJIOTMYECKOU KYIBTYPHI,
OTBETCTBEHHOTO, OEPEKHOI0 OTHOUIEHUS! K MPUPOJIE, OKPYKAIOUIEH cpelie Ha OCHOBE
POCCUNCKUX TpPaJAUIMOHHBIX IYXOBHBIX II€HHOCTEW, HABBIKOB OXpaHbl, 3aIlUTHI,
BOCCTAHOBJICHUSI TPHUPOIBI, OKpYyKarolled cpeapl. LleneBbiM OPUEHTUPOM SIBISIETCA
OCO3HaHUE HEOOXOIUMOCTH MPUMEHEHHUS 3HAHHUS €CTECTBEHHBIX M COIMAJIBHBIX HAyK
JUIL  pa3yMHOTo, OEpexIMBOro MPUPOAOINOIL30BaHUS B OBITY, OOIIECTBEHHOM

MPOCTPAHCTBE.

[leHHOCTH HAY4YHOTO MMO3HAHUSI — BOCIMTAHUE CTPEMIICHHUS K MTO3HAHUIO ce0s U
ApYyTUX JIOAeH, NpUpoabl W OOIIecTBa, K TMOJYYEHHUIO 3HAHUM, KaueCTBEHHOIO
o0pa3oBaHMsI C yYE€TOM JIMYHOCTHBIX WHTEPECOB W OOIIECTBEHHBIX MOTPEOHOCTEH.
lleneBbIMU OpUEHTHpPAMU SIBIAIOTCS: (OpMHpPOBAHUE JESATEIBHO BBIPAKEHHOTO
MO3HABATEILHOTO HHTEpeca B o0jacTh (U3MKKM C YYETOM CBOMX HWHTEPECOB,
CIIOCOOHOCTEM, JOCTUKEHUM; IMOTYyYEHUE MPEACTaBICHU O COBPEMEHHOW Hay4YHOU
KapTUHE MHpa, O JOCTWKEHUSX HAyKH M TEXHUKH, O 3HAYEHUU HAYKU B KU3HU
poccuiickoro ooémiecTBa, 00ecledeHuH ero 0Oe30MacHOCTH; NMPUOOpEeTEeHHE HaBBIKOB
KPUTHYECKOTO MBIIIUICHUS, OMNpEJEICHUs JOCTOBEPHOW HaydyHOW WHGOpMAIUU |
KPUTUKH AHTHUHAYYHBIX TPEACTABICHUH; pPa3BUTHE ¥ TNPUMEHEHHE HABBIKOB

H&6J’IIOI[CHI’IH, HaKOINICHUA W CUCTEMaTHU3alluu q)aKTOB, OCMBICJICHHUA OIIbITa B



eCTCCTBeHHO'Hay‘IHOﬁ obnactu IIO3HAaHU, HCCHGI[OB&TGHBCKOﬁ ACATCIBbHOCTH.

COJEPXAHUE NTPOI'PAMMBI
10 KITIACC

3ansaTue 1. [TorpemiHocTH B 3KCIIEPUMEHTe

Jexkyua «llorpemHocTy mpsAMBIX K3MepeHui». OOcyxkaaercs mpupoja
BO3HUKHOBEHUS ITOTPEIIHOCTEN, METOIBI UX MMHUMHU3ALUN U OLICHKU.

Jekuyua «IlorpelIHOCTH KOCBEHHBIX H3MepeHui». OOCyX)aaroTcsa METOIbl U
IIPUEMBI OLIEHKH MOTPEITHOCTEN KOCBEHHBIX H3MEPEHUM.

Hcnonvzyemvie mamepuanwi: [4], qacts 1.

3ansaTue 2. OueHKa NOrpelIHOCTell MPAMBIX H KOCBEHHbIX U3MepeHHii
Camocmoamenvnasn paboma «OUEHKA OTPEIIHOCTEN KOCBEHHBIX U3MEPEHUN

II0 pe3yJbTaTaM MPSMBIX U3MEPEHUI.

3ansarTue 3. Ycpeanenue usmepennid. Ciyyaiinas norpemHocts. Kunemaruueckue
U3MepeHust

Jexkuuna «CnydaliHble TOTPEIIHOCT». B COOTBETCTBUM C YPOBHEM MHOJATOTOBKH
00y4Jaronuxcsi U JOCTYIHBIM 000pY0BaHHEM MOXKET ObITh IIPOBE/ICHA OJIHA U3 JIBYX
paboT mpakTUKyMa.

Ilpakmuxkym Ne 1

3adanue. Omnpenenure ¢ MaKCUMaJbHOM TOUYHOCTBIO CPEIHIOI0 CKOPOCTb
JBUKEHUS 3€PHBIIIKA MIIIEHAa B OYTHIJIKE C BOJIOM.

Obopyoosanue. IlmeHo, HaMOJHEHHAas BOJOM IUIACTUKOBas OyThUIKA C
OTPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, TUHEUKA.

Kpamkoe onucanue pewenus. IIpoBoguTcst cepusi SKCIEPUMEHTOB IO
M3MEPEHUIO C TIOMOIIbIO CEKYHJIOMEpPA BPEMEHU MPOXO0KICHUS 3E€PHBIIIKOM IIIEHa B
TOJIIIE BOJBI HEKOTOPOTOo (PUKCHPOBAHHOTO pPACCTOSHUS BIOJIb BEPTUKAIM.
Breruncnsiercss cpemHee Bpemsi  IBMKCHHsI 3€peH. PaccuuTeiBaeTcs — CpemHsis
YCTaHOBUBIIASICS CKOPOCTH ATOTO MBHKEHHS. OLIEHNBAETCS IOTPEITHOCTb.

Onucanue cxoorceti  pabomvl NpaKmukymda: BCEPOCCUHCKas OJUMIIHNAAA

IITKOJTBHUKOB TI0 (hr3HKe, peruoHabHbIi 3Tan 2023 1., 3aga4a «IlmeHo u B3kocTh» [ 9,

10].



Ilpakmukym Ne 2

3aoanue. CobepuTe yCTaHOBKY JJIS 3allyCKa IIapuKa B TMOJET ¢ HEKOTOPOU
BBICOTHI C (DMKCHPOBAHHOW TOPHU30HTAIBHON HadalabHOM CKOpOCThIO. Mccnenmyiite
3aBUCHUMOCTh BEPTHUKAIBHOM M TOPU3OHTAIBHOW KOOPIWHAT IIAPUKA IPU MOJETE.
Onpenenure CKOPOCTh MIAPUKA B HaYaJle MOJeTa.

Obopyoosanue. CTanpbHOM IIapuUK, IIYyCKOBOE YCTPOMCTBO  (OTPE30K
QTFOMUHHAEBOTO TPO(MUIISL, MAaTHUT HEOJAWMOBBIN, /BA CTAIBHBIX IIApWKa), MITATUB C
JanKoi U My(QTON, MAJIAPHBINA CKOTY, PyJIeTKa, KOMMPOBalbHas Oymara.

Kpamxoe onucanue pewenus. OcyiecTBisieTca cOOpKa IMyCKOBOM YCTaHOBKH.
IIpoBoauTca cepus KCHEPUMEHTOB IO 3aIlyCKy IIApHUKa B IOJET U H3MEPEHHIO
KOOPJIMHAT TMaJICHUs IIapUKa OTHOCUTEIBHO TOUKU cOpoca. [1o mosyueHHbIM JaHHBIM
pPacCUMTHIBAECTCS HAUaJIbHAsl CKOPOCTH IOJIETA IAPUKA.

Onucanue cxooicetl pabomvl NPAKMUKYMA. MEXKIyHAPOJHAs OJMMIIUAJA 10

sKcniepuMeHTaIbHON pusuke 2021 r., 3agaua «[Tymkay [11].

3ansrtue 4. [Ipocreiilmue reomeTpuvyeckne M3MepeHus
Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIMHY MPOBOJIOKH
Y BHEUTHHUM AMaMeTp UTJIbL, IUIOIIAlb HAPUCOBAHHOW Ha iucTe OyMaru (pUrypsl, 00bem
opycka. O1eHUTe NOTPEITHOCTH.

Obopyodosanue. 1lpoBonoka, uria oTr mmOpuia (CO CTOYECHHBIM OCTPHUEM),
n300paxkeHue (GUrypsl ciokHoW (GopMbl Ha Pa3IMHOBAHHOM KBajpaTamu Oymare,
JEPEBSHHBIN OpYCOK, TUHEHKA, ITAaHT €HIIUPKYJIb.

Kpamxoe onucanue pewenus. 1IpoBoasTCsS U3MEpPEHUS TOJIIIHMHBI POBOJIOKH
MEeTOAOM psAnoB. [IpoBonuTCa U3MeEpeHUe AUamMeTpa Uribl METOJIOM MPOKAThIBAHUS.
[IpoBoauTcst u3MepeHue mionanr GUrypsl METOAOM MOICYETA MJIOIIAAH 110 KIETKaM
CeTKM u3BecTHOro mara. [IpoBogutcst usmepenue radapuToB Opycka U BBIUHCICHHE
ero oObema. OIllEHMBAETCS NOTPEHIHOCTh HW3MEPEHHBIX BeauuuH. I[IpoBoauTcs

IMPOBCPKA NPABUIIBHOCTHU UBMCPCHUA ANaMETPaA HUIJIbI C ITIOMOIIBIO ITAHT CHIUPKYJIA.

3anaTue 5. I'paduku 3KcnepuMeHTANBHBIX 3aBucuMocTeil. ['paduueckas
00padoTKa TaHHBIX
Jexkyua «OdopmieHne TpapUKOB OSKCIEPUMEHTAIBHBIX  3aBUCHUMOCTEH.

I'padraeckas 06pabOTKa TAHHBIX.



OO6cyxnaroTcsi OCHOBHBIE TMpaBuia odopmiieHHs TrpadUKOB 3aBUCUMOCTEM
(bu3HUeCcKUX BEIMYUH APYT OT Apyra.

Camocmoamenvnaa padooma «IloctpoeHne TrpaduKOB B COOTBETCTBUU C
M3YYECHHBIMU MPABUJIAMU C UCTIOJIB30BAHUEM IOTOBBIX TAOJIUIL C JAHHBIMU.

Hcnonvzyemvie mamepuanvi. METOIUYECKHE pekoMeHmanuu LleHTpanbHOU
IPEIMETHO-METOIMYECKOW KOMUCCHM IO OLIEHMBaHUIO OGoOpMIIeHUs TpadUKOB Ha

MPAKTUYECKHUX TypaxX BCEPOCCUUCKOHN OJTMMITHAIBI IKOJBHHUKOB 110 (u3nke [12].

3ansaTe 6. O0padoTKa HEJIMHEHHBIX 3aBHCUMOCTEH: JHMHeApU3alMs, MOJACYET
IUIOIIAAH MO IPA(PUKOM, MOCTPOCHUE KACATEJIbHBIX K rpaduxky

Jexkuusa «JIuHeapuszanus OSKCIEPUMEHTAIBHBIX 3aBUCUMOCTEM W JIPYTHE
rpadguueckue crocoobl 00pabOTKU JaHHBIX).

OOcyxnaeTcs  METOA  3aMEHbl  IMEPEMEHHBIX  MpU  JIMHEeapu3aluu
AKCIEPUMEHTANIbHBIX 3aBUCUMOCTE. OOcyxnaercss (QU3NYECKUN CMBICT IO

1oJ1 rpaMKoOM U YriioBoro ko3 guimenTta KacareabHol K rpaduky.

3ansitne 7. H3MepeHme 3aBHCHMOCTM KOOPAMHATBHI TPaHULBI 00JIACTH
HAMOKAHUA OT BpeMeHU. JInneapusauusi 3aBUCHUMOCTH
Ilpakmukym
3aoanue. BoipexbTe N3 OymMaxkHOU candeTku JeHTy 1auHoi 30 M U IHUPUHOU
2—-3 cM. OmycTuTe KOHel OyMaXHOU JISHTHI B BOAY U BKJIIOUHMTE ceKyHaoMep. V3yunTe
3aBUCUMOCTh KOOpPJMHATHI TPAHUIIBI 00JIACTH, MPONUTABLICHCS BOJOM, OT BPEMEHHU.
Onpenenure xapakTep 3TOM 3aBUCUMOCTH.

Obopyodosanue. CekyHnnomep, OyMaxkubie candeTku, pyneTka, yamka [letpu.

Kpamkoe onucanue pewenus. CTaBUTCS ONBIT MO HM3YYCHHUIO JIBUKEHUS
TpaHMIBI HAMOKaHUS OymMakHOU candeTku. Vcmomp3yeTcs 3aMeHa epeMEHHBIX IS
JUHeapu3allid 3aBUCUMOCTH M TIOCTPOCHHMS JIMHEHMHOro Tpaduka, KOTOPHIH
BITOCJIC/ICTBHH ITO3BOJISCT CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxoxceti pabomol npaxmuxyma: [5], 3amaga Ne 32 «Hamoxanwue

TKaHW».

3ansaTue 8. U3yueHue ynpyroro rucrepe3uca
Ipakmukym
3aoanue. 3akpenuTe ¢ MOMOIIBIO 3aKUMa JINHEWKY Ha cToje. [IponeHbTe 1y Ky

3a)KMMa B KOJIbIIO OAHKOBCKOW PE3UHKH. 3alleNUTE KPIOUKOM JUHAMOMETPA KOJIbLIO



pe3uHkH. M3MepbTe 3aBUCMMOCTH [JIMHBI PE3WHKU OT PACTATMBAIOLIEN CHUJIBI IIPU
Harpy3ke (pactsbkeHuu) u pasrpyske. [Iposeaute usmepenus c¢ marom B 0,5 H, mipu
KaXIOM u3MepeHun nenaite 3anepxkky B 30 c. Iloctpoiite rpadux u3mMepeHHOI
3aBUCUMOCTH, ONUIIMTE €€ Xapakrtep. CrnenmaiTe NPEeAnoiaoKeHus O NTPUYUHAX
Ha0JII01aeMOi 3aBUCUMOCTH. PaccunTaiite, B Kakux mpenaenax JIeKUT KodhPUuimeHT
AKECTKOCTH PE3WHOBOrO KoJbla. VCronb3ys MOJyYEeHHBIE aHHbIC, PACCUUTANTE,
KAKYIO SHEPTUIO MOTJIOTHIA PE3UHKA 33 BPEMSI IPOBEACHUS U3MEPEHHUI.

Obopyodosanue. Jluneiika, 3aXuM, TUHAMOMETpP ¢ MpeaesioM usMepenuit 5 H,
PE3MHOBOE KOJIBIO (Pe3UHKA /Jisi OAHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewenus. BBIIOTHAETCA OINBIT [0 U3YYEHUIO 3aBUCUMOCTH
CHJIBI YIPYTOCTH PE3UHOBOTO KOJIBIIA OT €0 JUIMHBI ITPY OCTENEHHOM YBEIUYEHUN U
[Py TOCTENEHHOM YMEHBIICHHH pacTsruBaronieil cuibl. HaOmomaercs sBieHue
yOPYroro rucrepe3uca. JIBe MOJyd4eHHBIE 3SKCIEPUMEHTAIbHBIE 3aBUCUMOCTHU

HaHOCATCA Ha OANH Fpa(i)I/IK HpOBOIII/ITCH aHaJIU3 ITOJTYUYCHHBIX PC3YJILTATOB.

3anatue 9. Haxoxnenume maccbl JIMHeHKM M IINPUIA ¢ [OMOIIbIO
YPABHOBECIIMBAHUSA pblYara

Ilpakmukym

3adanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTHIO MACCy LUMPUIIA U MacCy
JIMHEUKH.

Obopyoosanue. npui oobemom 20 M1, TUHEHKa, CTaKaH ¢ BOJOM.

Kpamxoe onucanue pewenus. K KOHIy JTMHEWKH, KOTOpash HCHOJb3YyeTCS B
KauyeCTBE phluara, MojABELIMBaEeTCs MIpHUIl. M3mepsieTcs 3aBUCUMOCTh KOOPAUHATHI
TOYKHU OMOPHI YPABHOBEIIEHHOTO phluara oT 00beMa BobI B impuiie. [1o moydeHHbIM
JAHHBIM OMPEAEIISIIOTCS Macca WITPULA U Macca JIMHEHKH.

Onucanue cxoorcetl pabomvl NpaKMUKyma: peruoHaNbHbIN ATal OJUMIINA/IbI UM.

JIx. K. Makcgerna o ¢usuke, 2014 r., 8 knace, 3anada «HeecTpyKTUBHBIN aHATTH3.

3anarue 10. U3mepenne ko3¢ puuneHTa JHEPreTUHIECKUX MOTEPH MPH OTCKOKeE
HIAPUKA OT MOBEPXHOCTH
Ipakmukym
3aoanue. TlpoBeauTe UCCeIOBaHHE 3aBUCHUMOCTU BBICOTHI OTCKOKA IIApHKa
1oCJIe COYAApeHHsI ¢ MOBEPXHOCTBHIO CTOJAa OT BBICOTHI cOpoca. [IpoBeauTe OmbIT

JUISL IBYX THIOB IIAapuKOB. Onpenennre XxapakTep 3aBUCHUMOCTH.



Obopyoosanue. 1llapuk s HACTOJBHOTO TEHHHUCA, PE3MHOBBIN ITApUK

«TOMPBITYH», PYJETKA, MAIAPHBINA CKOTY.

Kpamxoe onucanue pewenus. 1IpOBOOUTCSA ONBIT IO HU3MEPEHUIO BBICOTHI
OTCKOKa WIapUKa II0CIE COYAAPEHHUs C IMOBEPXHOCTBIO TOPU3OHTAJIBHOIO CTOJIA B
3aBHCHMOCTH OT BBICOTHI cOpoca. M3MepeHust MpoBOAATCS AJIsl BYX TUIIOB IIAPUKOB.
JU1s pe3MHOBOTO IIapUKa 3aBUCHUMOCTH SIBJIIETCSA NMPSAMOUN IPONOPLUOHAIBHOCTHIO,
JUIl IIapuKa OT HAaCTOJIBHOTO TEHHUCA 3aBUCUMOCTb HE SBIICTCS TAaKOBOM.

O06cyxnarTcs BO3MOXKHBIE IPUYUHBI TOTyYEHHBIX PE3yIbTaTOB.

3ansrue 11. Onpeaesnenne TeNI0eMKOCTH TBEPAOIO Tejla
Ilpakmukym

3aoanue. Onpenenure ¢ MAKCUMAJIBHON TOYHOCTBIO TEMIOEMKOCTh IPY3HUKA.

Obopyodosanue. I'py3uk maccoii 50 T, ctakan o6semom 0,2 71 ¢ BO0M KOMHATHOM
TEMIIEpaTypbl, EMKOCTb C TOpsiueid BOAOM, IBa TEPMOMETPA, Can(eTKH, IOAHOC, HHTb.

Kpamxoe onucanue pewenus. ITpoBOIUTCS ONBIT IO U3MEPEHUIO TEIJIOEMKOCTH
Ipy3MKa METOJIOM IEPEHOCAa €ro M3 XOJOJHOM BOABI B ropsuyro. OuneHuBaercs
U3MEHEHHUE TEMIIEPATyphl XOJIOIHOM BOJBI 33 CUET IOJIYYEHUS KOJNYECTBA TEIUIOTHI

OT TOPSTYETO TPY3HUKA.

3ansTue 12. U3mepeHue TemnepaTrypbl PyK 3KCIEPUMEHTATOPA W JaBJIEHMS,
KOTOpPOE MOI'YT CO3/1aTh €ro Jerkue
Ilpakmukym

3aodanue. 1) Onpenenute BHYTpeHHee ceucHue TpyOku. Ilojcoemunurte K
mmnpuity 00eMoM 20 Ml TpyOKy ¢ TOMEIIEHHOW B Hee Kariel BOAbl. 3aKMUTE IIIMPHUII
B JIQJIOHAX W HarpeBaiiTe ero TakuM oOpa3oM B TeueHue 5 MuUHyT. U3mepbTe
nepeMenieHre Karau 1o Tpyoke. Mcmonb3ys monaydeHHbIE JaHHBIC, OICHUTE
TEMIIEPATYPy PYK 3KcrepuMeHTaTopa. 2) Jloxaurech, Korja MIMpUI] CHOBA MPUMET
KOMHATHYIO TeMrieparypy. BayBas Bo3ayx B CBOOOJHBIN KOHEI TPYOKH, U3MEPhTE
MEepEeMENICHNUE KA TP MAKCUMAIIbHOM JIaBJICHUM BO3/yXa, CO3/1aBAEMOM Ha KOHIIE
TpyOKku. Micrionb3ys mosiy4eHHbIC TaHHbBIE, OTICHUTE JaBJICHUE, KOTOPOE MOTYT CO3/1aTh
JIETKUE SKCIIEPUMEHTATOPA.

Ob6opyoosanue. npur, oo6bemoM 20 M, TpyOka OT WHGY3MOHHON CHUCTEMBI,

BOJIA, JIMHEUKA, CEKYHIOMED.



Kpamroe onucanue pewenus. 1) K mmpuity oobemom 20 M1 MOJCOSTUHSIETCS
TpyOKa C TOMEIIeHHON B Hee Karuiel Bojbl. LImpuil HarpeBaeTcst pykaMu, U3MepsieTcs
nepeMeleHne Karim 1mo Tpyoke. Ha ocHOBe JaHHBIX O CEUCHHH TPYOKH U O0OBEMe
BO3JyXa B IINPHUIE PACCUUTHIBACTCS TeMIlepaTypa pyK IKCIEPUMEHTATOpA.
2) Hcnonw3ys Ty K€ YCTAHOBKY, JKCHEPUMEHTATOP CO3/1a€T JaBJICHUE BHYTPU
cBoOOMHOTO KOHIa TpyOku. Kamms Bomel mepememaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEILECHHH OIIEHHUBAETCS JaBJICHHE, KOTOPOE MOTYT CO3/aTh JIETKHE
AKCIIEPUMEHTATOPA.

Onucanue cxoxcei pabomvi npakmukyma: 1) B3aKITIOYUTEIBHBIA JTam
BCEPOCCUMCKON OJIMMIIKAIbI IIKOJIBHUKOB, 2023 1., 10 kiacc, 3agaua « HachimeHHbIM

nap», nyHkT Ne 1 [13, 14].

3ansaTue 13. IdpPexTuBHBIN KOIPPUUHMEHT KECTKOCTH cucTeMbl. OnpenesieHue
MoayJsi FOHra npoBos1oku ¢ noMombI0 peruara. Onpeaesienne npeaesia ynpyroi
negopmanmu

Ilpakmukym

3aoanue. Onipenenure ¢ MaKCUMaIbHOM TOYHOCTHIO MOAY/Ib KOHTa MPOBOJIOKH.

Obopyoosanue. 11ITaTuB ¢ AByMs JIallKaMu, TPOBOJIOKA, JIMHEWKA JAepeBsHHAS
nnuHou 50 M, rpy3bl Maccol 1o S0 T, 1Ba KAHUEIAPCKUX 3akKHUMa.

Kpamkoe onucanue pewenus. JInHelika MOABEIIMBAECTCS HA IPOBOJIOKE TaK,
YTOOBI IOJYYHUJICS CUJIBHO HEPaBHOIUICUNH phiuar. bamkHUN K TOUKE MO IBeca KOHEIl
TOPU30HTAIIBHOM JIMHEWKU ONMPAETCS CHU3Y HA JAIKy mrarusa. K gpyromy KOHILYy
JVHEWKN TOJBEIIMBAIOTCA TIpy3bl. M3MepseTrcs 3aBUCUMOCTb CMEIIEHUS KOHLA
JIMHEWKHU, K KOTOPOMY IOJBEIIMBAIOTCS IPYy3bl, OT UX CyMMapHOU Maccel. Ha ocHOBe
ITOJYYEHHBIX JAHHBIX U F€OMETPUUYECKUX NapaMETPOB YCTAaHOBKH PAaCCUHUTHIBAETCS
MoyJsib KOHra npoBosioku.

Onucanue cxodxcetl pabomst npakmuxyma: [6], 3agaua Ne 9.30.

3anarue 14. U3mepenne ko3¢ GuuneHTa NOBEPXHOCTHOT0 HATSKEHUS METOA0M
OTPbIBA

Ipakmukym

3aoanue. Tlpumymaiite crmoco® Wu3MEpPEHHS CWIBI, KOTOpPYIO Tpebdyercs
MPUIOKUTH K MPOBOJOYHOU paMKe il TOTO, YTOOBI OTOPBAaTh €€ OT MOBEPXHOCTH
Boabl. [IpoBemuTe OSKCHEpUMEHT W OLEHUTEe KOA(DOUIMEHT TOBEPXHOCTHOTO
HATSKEHUS BOJBI.



Obopyoosanue. KioBeta mupokast ¢ BOJOH, MPOBOJIOKA, BEChI, HUTb.

Kpamxkoe onucanue peuwterus. IIpoBOTUTCS OIBIT IO U3MEPEHHUIO CHITBI OTPHIBA
MIPOBOJIOYHON PaMKH OT TOBEPXHOCTH BOABI MPU PA3IAYHBIX MEPUMETPAX PaMKH.
[TpoBoauTcs orieHKa KO3PPHUIIMEHTA TOBEPXHOCTHOTO HATSKEHUS BO/IBI.

Onucanue cxodxcetl pabomst npakmuxyma. [7], 3amaga Ne 331.

3ansarue 15. OmnpeaeseHue TOYKHM POCbl. 3HAKOMCTBO € JJIEKTPUYECKHM
KOH/I€HCATOPOM
Ilpakmukym Ne 1

3aoanue. OuieHUTE BIAXKHOCTh BO3/1yXa B KOMHATE.

Obopyoosanue. IIpobupka CTeKIsTHHAS, MAaJICHbKHE KYCOUYKH JIbJa, TEPMOMETD,
Ta0JIMIIa 3aBUCUMOCTH JIABJICHHS HACBIIIEHHOTO Tapa BOJIBI OT TEMIIEPATYPHI.

Kpamkoe onucanue pewenus. B mpoOUpKy ¢ BOJOM MOCTENIEHHO T00aBISIOT
KYCOUKH JIbJIa U JOKUJAI0TCS MOMEHTA BBICTYIUICHHS Karellb POChl Ha TOBEPXHOCTH
npooupku. Ilo Mogy4eHHBIM AAaHHBIM O TEMIEPATYpEe TOYKE POCHl C MOMOUIBIO
TAaOJMIBl 3aBUCHUMOCTH JIaBJIEHWS HACBIIIEHHOTO Iapa BOJbBI OT TEMIIEpaTyphl
ONPENENSAETCS OTHOCUTENbHAS BIAXKHOCTh BO3/lyXa B KOMHATE.

Onucanue cxooiceii pabomsi npaxmukyma: [8], rimaBa Ne 3, mabopaTopHas
pabota Ne 9.

Ilpakmuxym Ne 2

3aoanue.  Omnpenenure ¢  MaKCUMaJIbHOW  TOYHOCTBIO  OTHOIICHUE
ANEKTPUIECCKUX EMKOCTEH IBYX KOHIACHCATOPORB.

Obopyoosanue. 1Ba  DIEKTPOJIUTHUECKUX  KOHJEHCATOpa, BOJBTMETD,
Oarapeiika, COeAMHUTEIbHBIC TIPOBO/IA.

Kpamxkoe onucanue pewenus. [IpoOBOIUTCS OTBIT 0 3apsAKe KOHACHCATOPA OT
JIPYroro 3apaHee 3apsDKEHHOTO KOHJeHcaTopa. M3mepsitoTcss HampsDKeHHS Ha
KOHJCHCAaTOpax A0 M Tocie moakioueHuil. OIeHUBAeTCs OTHOIICHHE EMKOCTEH
KOHJICHCATOPOB.

Onucanue cxodxceti pabomol npakmuxyma: [6], 3amaua Ne 10.22.

3ansaTue 16. U3yuenue nmpouecca pa3psiiku KOHJIeHCATOpa
Ipakmukym
3adanue. VI3yunte 3aBUCUMOCTh HANPSKEHHUs] HA KOHJEHCATOpPE OT BPEMEHU
npu ero pazpsake. OnpeneanuTe eMKOCTh KOHAEHCATOpa.
Obopyoosanue. DIEKTPOIUTUUECKUI KOHIEHCATOp, BOJBTMETP, OaTapeiika,

CCKYHAOMCED, COCAMHUTCIILHBIC IIPOBOAA.



Kpamkoe onucanue pewenus. IlpoBoguTcsi U3MEpeHHE 3aBUCUMOCTHU
HaTpsOKEHUST Ha pas3psDKAIoNIeMcsl KOHACHcAaTope OT BpeMeHHu. [lemaercs oleHka
E€MKOCTH KOHJIeHCaTopa. B kadecTBe CONMPOTHBICHHS ISl pa3psAIKd KOHACHCATOpa
BBICTYTACT BHYTPEHHEE COMIPOTUBIICHUE BOJIBTMETPA.

Onucanue cxoxceii pabomor npakmuxyma: [5], 3agada Ne 10 «/3yuenue

cBeroauoaay (uactb No 1).

3aunsTue 17. Onpenesenne yaejbHOro CONPOTUBIEHUS MATEPHAIa MPOBOJIOKH
Ipakmuxym
3aoanue. Onipeaenure yeabHOE COMPOTUBICHUE MPOBOJIOKH.
Obopyoosanue. JIBa mynbTuMeTrpa (B pexuMe BOJBTMETpA M aMIIEpMETPa),
COEIMHUTENbHBIE TTPOBOJIA, OaTapeiika, o0pasiibl MPOBOJIOKU, JTUHEHKA, MUKPOMETD.
Kpamkoe onucanue pewenus. Wcciaemyemass TpOBOJOKA COEIUHSIETCS
MOCJIEIOBATEILHO C aMIIEpMETPOM W MOJKItouaercsa K Oarapeiike. [lapamnensHo
y4acTKy MPOBOJIOKH MOJKIII0UAETCA BOABTMETP. M3 OTHOIIEHHS MOKa3aHUii TpUOOPOB
PacCUMTHIBACTCS COMPOTUBIICHUE YJacTKa MPOBOJIOKHU, MOCIE YETO M3MEPSIOTCS €ro
TCOMETPUYECKHE pa3Mepbl. M3 TONYy4YeHHBIX MaHHBIX OMPEAEISeTCS YISIbHOES
COTIPOTUBIICHUE MaTepHalia, 13 KOTOPOTO U3TOTOBJICHA MMPOBOJIOKA.
Onucanue cxodxceii pabomsl npaxmuxyma. MexayHapoaHas OJMMIHNAAA TIO

sKcnepuMeHTanbHoU pusnke 2022 1., 3a1a9a «Majtoe COpPOTUBICHUE.

3anaTue 18. N3mepenue BOJIbT-AaMIIEPHOM XapaKTepPUCTUKHU
MOJIyIIPOBOJAHMKOBOI0 THOAA
Ilpakmukym

3aoanue. 3mepbTe 3aBUCUMOCTh CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 AUOJ, OT
M0/IaBA€MOTO Ha HETO HAIpPsKEHUs (B IPSIMOM U 00paTHOM HampasiieHun). [Toctporite
rpaduK BOIbT-aMIIEPHON XapaKTEPUCTUKHU TUOJA.

Obopydosanue. BoabTMeTp, aMImepMmeTp, COCIUHUTENIbHBIC TPOBOJA,
MOJTYITPOBOTHUKOBBIN SO, MAKETHAS TIaTa, IEPEMEHHBIN PE3UCTOp, OaTapeiika.

Kpamroe onucanue pewenus. ITpoBoaUTCS SKCIIEpUMEHT MO M3MepeHuo BAX

AnoJa B IIPpsAMOM U O6paTHOM HaIIpaBJICHUMU.

Onucanue cxooiceii pabomvi npaxkmuxyma: [8], rmaBa Ne 4, maGopaTopHas

pabota Ne 9.



11 KJIACC

3ansaTtue 1. OueHka BeJMYMHBI TOPU3OHTAJIBHON COCTABJSIONIEH MAarHUTHOMI
HHIYKIHMU MAarHUTHOTO NoJist 3eMJiu
Ipakmuxym

3aoanue. OueHUTe MOJYJb TOPU3OHTAIBLHOM COCTaBISIONIEH BEKTOpa
MarHUTHOM MHYKIIUA MarHUTHOTO TOJIsE 3eMIIH.

Obopyoosanue. Kommac, conenoun (amamerp 10 cm, 150 BUTKOB),
1abopaTOpPHBIN OJIOK MUTAHUS, TPAHCTIOPTHD.

Kpamxoe onucanue pewenus. TIpoBOAUTCS KCIEPUMEHT MO OMPEACIICHUIO
IPOCTPAHCTBEHHOMN OPUEHTAIIMHN BEKTOPA MHAYKIIMHM MAarHUTHOTO MOJIs, CO3/1aBa€MOT0O
Ha OCH COJICHOWJIa TIPH CYTIEPITO3UIIMA MAarHUTHOTO TOJIsI 3eMJIT 1 MAaTHUTHOTO TTOJIS
COJICHOH/Ia, B 3aBUCUMOCTH OT CHJIBI TOKA B BUTKax cosieHoua. [1o 3Toit 3aBucCuMocCTH
ONPENEACTCS MOAYJb TOPHU3OHTAIBHOM COCTABISAIONICH BEKTOpAa MAarHUTHOU
WHIYKIIUA MarHUTHOTO TIOJIST 3eMITH.

Onucanue cxooiceii pabomst npakmukyma: [8], rmaBa Ne 4, maboparopHas
pabota Ne 12.

3ansaTne 2. H3MepeHme 3aBHCHMOCTH BeJMYMHbI MATHUTHOH MHIAYKIIUH
MATHUTHOTIO OJISI MATHUTA OT PACCTOSIHUSA
Ilpakmukym

3aoanue. I3yunte 3aBUCUMOCTh BEJTMYMHBI MArHUTHON MHIYKIIUU MarHUTHOTO
MOJII MOCTOSSHHOTO MAarHuTa Ha €ro MpoJIOJbHOW OCH CHMMETPHHM OT PACCTOSHUS
MEXKy IEHTPOM MarHuTa U TOYKOW U3MEPECHUU.

Obopyoosanue.  CmapT@oH C  TPEAYCTAHOBIECHHBIM  IPOTPAMMHBIM
obecriedyeHUEM JUISI M3MEPCHHS BEIWYMHBI MArHUTHOTO TIOJIS, IMJIWHIPHYCCKHUI
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxkoe onucanue pewenus. C moMONIIbI0 JaTYMKOB cMapT(OHA MPOBOIUTCS
NpsIMOE€ HM3MEPEHUE BEJIMYMHBI MArHAUTHOM HMHAYKIMUM MAarHUTHOTO TIOJST Ha OCH

OUIMHAPUYICCKOI'O MaronuTa B 3aBUCMMOCTHU OT PACCTOAHHA 1O HETO.

3anstue 3. Ha0/o1eHne MarHuTHOT0 THCTepe3uca

Ilpakmukym

3aoanue. HamoTaliTe HECKOJBKO BHUTKOB HW30JIMPOBAHHOTO  IIPOBOJIA
Ha IWIMHAPUYECKYIO YacTh JIanku mratuBa. [logHecuTe ToOper Janku OMU3KO K

MOJIOKEHUIO JIaTYMKAa MAarHUTHOTO ToJisi MoOwmibHOTO TenedoHna. I[lomaiite



ANEKTPUYECKUH TOK B MpoBOA. M3MepbTe 3aBUCUMOCTb BEIWYMHBI HHIYKLIHUH
MAarHMTHOTO MOJI Ha TOPLE JIAlKU OT CUJIbI MPOTEKAIOIIET0 Yepe3 MpoBoa Toka. /s
ATOr0  BHAyaje  I[OBBIIIANTE  3HAYEHUS  CUJIbl  MPOTEKAIOIIEr0  TOKa JI0
MaKCUMAJIbHO BO3MOKHOTO 3HAYEHHUS, a MOTOM IMOHUKAWTE O HYJIEBOTO 3HAUYECHUSI.
3aTeM CMEHHMTE MOJSIPHOCTh MOJKIIOYEHHS HMCTOYHMKA TOKAa M IOBTOPHUTE OIBIT.
[TocTtpoiite rpaduk, OMUCHIBAIOLINI 3aBUCIMOCTh BEJIMYMHBI MATHUTHOM WHYKITMH Ha
TOPIIE JIAIIKKA OT CUJIbI MPOTEKAIOIIETO Yepe3 NPOBOJI TOKA.

Obopydosanue. ~ CMapTpoH ¢  NPEAYyCTAaHOBIECHHBIM  MPOTrPaMMHBIM
oOecrieueHUEeM [JIi U3MEPEHUs] BEJIMYMHBI MAarHUTHOTO TIOJIS, IITAaTUB C JIBYyMs
JanKaMH, OJHA W3 KOTOPBIX JOJKHA OBITh KeNe3HOW (WM JOpyroil Kene3HbIi
CEpJIEYHUK), J1aOOpPaTOpPHBIM HMCTOYHUK MUTAaHUSA, OJHOXWIBHBIA H30JMPOBAHHBINA
IPOBO/JI, BBIIEPKUBAIOIINN MAKCUMAJIbHBIN TOK JAOOPaTOPHOrO0 UCTOYHUKA MHUTAHUS.

Kpamxoe onucanue pewenus. Jlanka mTaTuBa 0OMaThIBAETCS HECKOJIbKUMU
BUTKaMU TOJICTOTO H30JMpPOBaHHOro mnpoBojga. C mOMOIbIO J1abOpaTOPHOTO
MCTOYHHMKA MUTAHUS Yepe3 MPOBOJ MPOIyCKaeTCs AMEKTpUUecKuil Tok. CHavana TOK
MIPOITYCKAIOT B OJIHOM HANpPaBJICHUH C IMOCTEHNEHHBIM YBEIMYEHUEM CHJIBI TOKA U
€€  MOCIHCAYIIIMM  yMEHBUIEHWEM, [OTOM  NPOUEAYpY  IOBTOPSIOT JUIS
MIPOTHUBOIIOJIOKHOTO HanpaiieHus Toka. [Ipu 3ToM u3MepsieTcss BenMurnHa UHAYKIIUH
MarHUTHOTO TOJIi Ha TOpLE JIAK{ IITaTHBa C MOMOUIbI0 MOOMIIBHOrO TenedoHa.
CtpouTcsi 3aBUCHUMOCTb BEJIMYMHBI MHAYKIMM MArHUTHOIO TMOJS OT  CHJIBI
IIPOTEKAIOIIETO uepe3 MpoBoja Toka. OOCyx)aaeTcsl MOMydeHHBIN TpaduK U sIBJICHHE

MAarouTHOI'O TUCTCPE3nCaA.

3ansTue 4. U3yuyenune padoThl 3JIEKTPOABUTATEIS M JUHAMO-MAIIMHBI (YacTh 1)
Jekuyua «IneKTpoABUTATENb U AJEKTporeHeparopy». O0Cy)aaeTcss UCTOPUs
M300peTeHUs]  DJIEKTPOABUTATENII U  COBEPIICHCTBOBAHMSI €r0  KOHCTPYKIIMH.

OmnuceiBaeTcs BHYTPEHHEE YCTPOMCTBO JJIEKTPOABUIATENS U DIIEKTPOreHeparopa.

PazbuparoTcs TeopeTuueckue 3a1auu Mo JAHHOU TEME.

3ansitue 5. U3yvyeHue padoTnl 3JIeKTPOABUTATENSA U IMHAMO-MAIIMHBI (YaCTh 2)
Ipakmukym
3aoanue. 1) IlpoBennure ceprro SKCIIEPUMEHTOB U H3MEPHTE 3aBUCMOCTD CHIIBI
TOKa, BbIpaOaThIBAEMON T€HEPATOPOM, OT BEJIMUYMHBI MOMEHTA CHUJIbI, TPUIIOKEHHOTO

K ero Baity. 2) [IpoBeuTe CepHIo IKCIICPUMEHTOB U U3MEPHTE 3aBUCUMOCTD BEJTUUHHBI



HANpsDKEHUs, TOJAAHHOTO Ha JIIEKTPOJBUTATENlb, OT 4YaCTOThl €ro BpalICHHS
¥ MEXaHUYECKOW Harpy3KH ero Baja.

ObopydosaHue. INEKTPUUECKUN MOTOPUMK C PEAYKTOpPOM, HAOOp Tpy30B,
peocTar, CoeIMHUTENbHBIE POBO/IA, JIAOOPATOPHBIN UCTOYHUK MTUTAHUS, MYJIbTUMETP
(ammiepMeTp), CEKyHI0MED.

Kpamgxoe onucanue pewrerus. [TpoBOISTCS ONBITHI IO U3MEPEHHIO 3aBUCIMOCTH
CHJIBI TOKa, BbIpabaThIBAEMOM TI'€HEPaTOpoM, OT BEJIMYMHBI MOMEHTa CHIIBI,
MPWIOKEHHOTO K ero Baiy. [IpoBOAWTCS ONBIT MO M3YYEHUIO CBSI3M BEIMYUH
HanpsDKeHUs, MOJAHHOTO Ha JJIEKTPOJBUTATENb, OT YacTOThl €ro BpalleHHs
¥ MEXaHWYECKOW Harpy3KH ero Baja.

Onucanue cxoodicux pabom npakmuxyma: 1) MexxayHapoaHas OJUMITHAIA 10
sKcriepuMeHTanbHou pusuke 2018 1., 3a1aya «MOTOPUHK C pEAYKTOPOM», TyHKTHI

NoeNe 1-4; 2) MexnyHapoaHasi oJIMMIIHAJA MO dKCIIEpUMEeHTanbHOU pusuke 2022 1.,

3anaua «Donapby, myHKTH NeNo 14,

3anaTue 6. M3ydyeHue 3aBHCHMMOCTM TepHOJAAa  KoJeOaHMII  JIMHEHKHU
HA NWINHAPUYECKO MOBEPXHOCTH OT PAINYCA ee¢ KPUBU3HbI

Ilpakmukym

3aoanue. Omnipenennure XxapakTep 3aBUCHMOCTH TEpHOJia KoJieOaHUM JTUHEHKH,
MOJIOKEHHOW Ha IWIMHIAPUYECKYIO MOBEPXHOCTb, OT paadyca KPUBU3HBI 3TOU
MMOBEPXHOCTH.

Obopyodosanue. Habop UIMHIAPOB pa3sHOro paauyca (Hampumep, pa3indHbIe
UIMHAPUYECKUE COCY/IbI), TMHENKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. IIpoBoaMTCS cepusi NPSIMBIX H3MEpPEHUN
3aBHCHUMOCTH TIepHoJa KoJcOaHUN JTUHEWKH, IOJOKCHHOM Ha IWIUHIPHUYICCKYIO
MMOBEPXHOCTh, OT pajuyca KPUBHU3HBI ITOM MOBEPXHOCTU. MCMONB3YIOTCS METOIbI

JIMHEapu3aly U rpaduuecKoro aHaau3a SKCIePUMEHTAIbHBIX JaHHBIX.

3anaTne 7. W3ydyeHume 3aBHCMMOCTH AMIUIMTYIbl KOJe0aHWH NPYKUHHOIO
MasiTHMKA OT BpeMEeHH

Ipakmukym

3adanue. W3mepbTe 3aBUCUMOCTb aMIUIMTYIbl 3aTyXarolMX KoJieOaHHit
OPYXUHHOTO MasTHHKA OT BpeMeHHU. [IpoBepbTe rumoresy 00 3KCIOHEHIUATHLHOM

XapakTepe MOoJIy4YeHHOU 3aBUCUMOCTH.



Obopyoosanue. 1lpyxrHa oT TuHaMoOMeTpa ¢ mpeaenoM usmepenuit 1 H, rpys
Maccoit 150 r, cekyHaoMep, ITaTUB C JIAMTKOW U My TOH, THHEHKA.

Kpamkoe onucanue pewenus. IIpoBOOUTCA SKCHEPUMEHT IO MPSIMOMY
U3MEPEHUIO 3aBUCUMOCTH aMIUIMTYJbl 3aTyXamoMMX KojeOaHuil MpyKUHHOTO
MasiTHHUKa OT BpemeHu. Crpoutcs rpaduk HCCICAOBAHHOW 3aBUCHUMOCTH B

JIMHCAPU30BAHHOM BHIC.

3ansaTue 8. U3MepeHne aKTHBHOIO M PEAKTHBHOIO CONPOTHUBJICHUH KATYIIKH
HHIYKTHBHOCTH

Ilpakmukym

3adanue. Cobepute 3IEKTPUUECKYIO LIETIh U3 MOCIEN0BATEIBbHO COEIMHEHHBIX
pe3uCTOpa M KaTylIIKHW HWHAYKTUBHOCTH. [IpoBemure w3mMepeHue 3aBUCUMOCTH
HaIIpsKEHUS HAa PE3UCTOPE OT YACTOTHI IMOJABAEMOTO HA 3Ty LieNb HanpsukeHus. [1o
IIOJYYECHHBIM JAaHHBIM OIPEACIUTE AKTUBHOE COINPOTUBICHHE M PEAKTUBHOE
CONIPOTHUBJIEHUE KATYIIKN MHAYKTUBHOCTH. PaccunTaite HHIYKTUBHOCTD KAaTyIIKH.

Obopyoosanue. Karymika HHIYKTUBHOCTH, PE3UCTOP C COMPOTHBIICHUEM,
OJIU3KUM K aKTUBHOMY CONPOTHUBIICHUIO KATYIIKA UHAYKTUBHOCTH, COCIMHUTEIbHBIC
pOBO/Ia, TEHEPATOp HU3KOW YacCTOThHI, OCHHILIOrpad MM BOJBTMETP MEPEMEHHOTO
HaIPSKEHUSL.

Kpamkoe  onucanue  pewenus.  CoOupaeTcsi  JJIEKTpUYecKas  LElb
M3 IIOCJIENOBATENBHO COEAUHEHHBIX PE3UCTOpPAa M KAaTyIIKM HHAYKTHBHOCTH. Ha
3Ty LeMNb NOAACTCS NepeMEHHoe HanpspkeHue. [IpoBoauTesa nsMepeHue 3aBUCUMOCTH
HalpsUKEHUST HA PE3UCTOPE OT YacTOThl IOJABAEMOTO HA LENb HaIPSKEHUS
(amMmuMTyga  HampsbKeHUuss Ha  Bcel  1enmum  mocTosiHHa). [1o HM3Ko4acTOTHOM
o0xactu rpaduKka onpeaenseTcss akTUBHOE COITPOTUBIICHUE KAaTYIIIKU HHAYKTUBHOCTH,

10 BBICOKOYACTOTHOM YaCTHU onpeACIACTCA MHAYKTHBHOCTDb KAaTYIIIKH.

3ansaTue 9. 3Byk. Ocunsuiorpamma 3Byka. CnekTp 3Byka

Jlekyusa «BBeneHne B DKCIEPUMEHTAIBHYIO aKyCTHKY». BBOIATCS OCHOBHBIE
noHATUS aKycTUkH. OOcykIaeTcs MexXaHHKa pacHpOCTPaHEHUs aKyCTHYECKHX
koneOanuii. BBomuTcs mnoHsTHE TOHA H o0epToHa. OOCYXIAIOTCS METOIbI

HCCJICJOBAHUS 3BYKOBBIX CHUI'HAJIOB.



Ilpakmukym

3aoanue. llpoBemuTe cepui0 SKCOEPUMEHTOB MO 3aMKMCH OCHUJUIOTPaAMM U
CHEKTPOB TJIACHBIX 3BYKOB OJHOW dYacToTbl. ONUIIMTE OCHOBHBIE OTJIMYUS B
OCIIIJIOTpaMMax JIJISL Pa3HBIX TJIACHBIX 3BYKOB. OTBETHTE HA BOIIPOC, TOCTATOYHO JI
JUTSI OTIMCAHUS KaKOTO-TM00 3By4aHUs OJTHOU JIUIIIb CIIEKTPOTPAMMBbI?

Obopyodosanue. IlepcoHaIbHBI KOMIBIOTEP ¢ MUKPO(POHOM M cMapThOH ¢
MPETYCTaHOBICHHBIM MMPOTPAMMHBIM 00€CIICUECHUEM.

Kpamxoe onucanue pewenus. IlpoBonutcs cepusi IKCIEPUMEHTOB IO
MOJIYYCHUIO OCIHWIJIOTPAMM H  CIEKTPOB TJACHBIX 3BYKOB OJHOW YaCTOTHI.
[IpoBOAMTCSA CPAaBHUTENIBHBIN U KAYECTBEHHBIM AHATIN3 OCLUIUIOTPAMM U CHIEKTPOB.

Onucanue cxodcell pabomvl npakmuxyma: MexXIyHapoaHas OJUMIIMAIA IO

sKcrepuMeHTanbHoi pusuke 2017 r., 3a1a4a « AKyCTHUECKUE PE30HATOPBI», 4acTh Ne
1.

3ansTue 10. CTtosiune MexaHnyecKHe BOJTHBI

Jekyua «Ctosiane MexaHHMUecKne BOJTHBDY. OOCyXIaeTcss MEXaHHKa CTOSYUX
BOJIH B OJHOMEpHOH cpene. PaccmarpuBaroTcsi mpuMephl pa3iMYHBIX TPAaHUYHBIX
YCJIOBUH.

Ipakmuxym

3aoanue. Iloayiite B mpoOUpKY Tak, 4TOObl OHA Haydasia 3By4yaThb. [IpoBeaute
M3MEpEeHHNEe 3aBUCUMOCTH YaCTOTHl OCHOBHOTO TOHA M MEPBOTO 00€PTOHA BO3AYIITHOTO
cTosiba B MPOOUpPKE OT BBICOTHI ATOTO cTos0a. J[Jis M3MEHEHUsl JIMHBI BO3AYIIHOTO
CTOJI0a 3anoHsiTe NpoOoupKy Bomoi. OnpenenuTe CKOpoCTh 3ByKa B BO3yXe.

Ob6opyoosanue. 1lepcoHaTbHBIN KOMIBIOTEP ¢ MUKPOPOHOM WU CMapTHOH ¢
MPEeAYCTaHOBJIEHHBIM MPOTPAMMHBIM 00O€cIieueHrneM, MPoOUpKa, BOA, IMHEHKA.

Kpamxoe onucanue pewenus. IlpoBomguTcs cepusi 3KCHEPUMEHTOB IO
M3MEPEHUIO0 AaKyCTUYECKOrO CIIeKTpa 3By4YaHUsI NPOOMPKH, BO3HUKAIOILIETO IpU
BIyBaHHUHU B Hee BO3Ayxa. CTPOUTCS TMHEAPU30BAHHBIN rPpaUK 3aBHCUMOCTH 9aCTOTHI
OCHOBHOTO TOHa W TIEPBOrO O0EpTOHa OT BBICOTHI BO3AYIIHOTO CTOJ0A B
npobupke. [lo momydyeHHBIM [aHHBIM OMpPEIEISIETCS CKOPOCTh 3BYKa B BO3IYyXE.

Onucanue cxodxceii pabomel npakmuxyma: MexIyHapoaHas OJMMIIMAAA 1O

sKcriepuMeHTanbHOM pusuke 2017 r., 3a1aua « AKyCTHUECKHE PE30HATOPbI», 4acTh Ne
2.



3ansTue 11. U3mepenne nokaszaresisi NpeJIOMJIEHUS CTEKJIA
Ilpakmuxym Ne 1

3aoanue. Onpenenure nokazareab NPeJIOMIICHUS CTEKISIHHOM TUIAaCTUHBI.

Obopydosanue. llpenMeTHOE CTEKI0, MUJUIMMETPOBKA, Ja3epHas YKa3Ka,
JUHEHKH, MTATUBBI C TATKOW U My TOM.

Kpamkoe onucanue pewenus. llpoBomautcs cepusi SKCIEPUMEHTOB IO
M3YYCHUIO TEepEHANpaBiICHUs Jydya CBETa, MAaJalolIero Ha OOKOBYIO MOBEPXHOCTH
PEIMETHOTO CTEKJIa, B 3aBUCMMOCTH OT BBIOpAHHOTO yTriia majeHus. Beruucnsercs
MoKa3aTeib MPEJIOMIICHUS MaTepHala MIaCTHHBL.

Onucanue cxodxceii pabomwsl npaxmuxyma. MexXayHapoaHas OJMMIIMAAA IO
skcriepuMenTanbHol  pusuke 2021 r., 3amaua «OtTpaxkeHuwe, MPEIOMIICHUE U

IpOMyCKaHue», MyHKT Ne 4.

Ilpakmuxym Ne 2
3aoanue. Onipenenure ¢ MaKCUMaIbHOW TOYHOCTHIO MOKA3aTENb MPEIOMIICHUS
Marepuana Mpu3MBbl.

Obopyoosanue. [lpuzma, nazepHas ykaska, TpPaHCIIOPTHUP, IITATUBBI.

Kpamxoe onucanue pewenus. IIpOBOIUTCA ONBIT TIO0 HU3MEPEHUIO
MHHUMAaJIBHOTO YIJla OTKJIOHEHHUS JIA3€PHOr0 Jiyda TPEYroJbHOW PaBHOCTOPOHHEH
npusMmoil. Ilo mnojlydeHHOMY 3HAUEHWIO YIJIA PACCUMTHIBAETCA IOKA3aTelNb

IMpCIIOMJIICHU A ITPU3MBEIL.

3ansaTue 12. IlosiHoe BHYTpeHHee 0TPaKeHUe

Jexkuua «llpumenenue »sd@dexra TOIHOTO BHYTPEHHETO OTPAXKEHUS B
mmepenusax».  Oocyxknaercss d(PEGEeKT MOJHOTO0  BHYTPEHHETO  OTPAKECHMUS.
OnuceIBalOTCST TPUEMBbl TI0 HMCIHOJB30BaHUIO 3TOro 3¢dekra npu TPOBEICHUU
ONTHYECKUX U3MEPEHUM.
Ipaxmukym

3aoanue. Onpenenute nokazaTesb MPeIoOMICHU MaTepralia IPU3MBI.

Obopyoosanue. CTeKIsTHHAS IPU3Ma, JTa3epHas yKa3Ka, JIMHEHKa.

Kpamxkoe onucanue pewenus. IIpoBoauTcs ombIT 1o HaOmoaeHUI0 Y dekTa
MIOJTHOTO BHYTPEHHETO OTPAXKEHUSI CBETA, KOTOPBIM pacHpOCTPaHSAETCS B MpHU3ME.
W3mepsitoTcss  mapameTpbl, TpU  KOTOPBIX nocturaercs dddexr. Brraucnsercs
MOKa3aTelib MPEIOMIIEHUS MaTepraia MPU3MBI.

Onucanue cxodxceii pabomwvl npakmuxyma. MexayHapoaHas OJMMIMNAAA MO

sKcrepuMeHTaabHoOU (usuke 2021 r., 3amaya «JIucnepcus», myHkT Ne 1 [16].



3ansatue 13. IlpoBepka ¢opmy/abl TOHKOIl JHH3BI € TNOMOIILI) MeETOJA
napajjiakca, NpPMMEeHEeHHOT 0 1Jis1 Onpeae eHUs MOJI0KeHUs H300pasKeHust
Ilpakmukym

3adanue. Onpenenure ¢ MaKCUMalbHONW TOYHOCTBIO (POKYCHOE PpacCTOSIHUE
coOuparoIen JTUH3BI.

Obopyodosanue. Cobuparoriasi TMH3a, ONTHYECKast CKaMbs (JTUOO MepHas JICHTa
Y KpEIUICHUE JUUIs JIUH3bI), BE UTJIBI OT IIIPUILA (CO CTOUYEHHBIM OCTPUEM ), IIJIACTUIIUH,
TOUYEYHBIN NUCTOYHUK CBETA.

Kpamxkoe onucanue pewenus. OOcyxnaercs u aeMoHCTpupyercs 3hdext
napayuiakca. W3ydeHHbI 3(QQEKT HUCHOIB3yeTCs Uil ONpPENETCHUs TOJO0KECHHUS
M300paXeHMs] UCTOYHUKA CBETA C MAJOH CBETHMMOCTHIO, MOTYYCHHOTO C MOMOIIBIO
cobuparomieid auH3bL. [l0 HECKOJBKMM ONBITAM pPAaCCUUTHIBAETCS (OKYCHOE

PACCTOSIHUE JINH3BI.

3anstue 14. U3mepenne GoKyCHOr0 pacCTOSTHUA paccerBaroLieii JTUH3bI
Ipakmukym

3aoanue. Ompenenure ¢ MaKCUMaJIbHOM TOYHOCTHIO (DOKYCHOE PaCCTOSHUE
pacCeHnBarOIIEH JIUH3BI.

Obopydosanue. PaccewBaromniasi JuH3a, coOuparonasi JWH3a, ONTHYECKas
ckambs (MO0 MEpHasl JIHTa U KpPEIUIeHWs JJisl JIMH3), JIUCT KapTOHA, HOXKHMUIIBL,
TOYEUHBIM HCTOYHUK CBETA.

Kpamkoe onucanue pewenus. OOCYXIalOTCs MPUEMbl U3MEPEHUSI (OKYCHOTO
paccToOsiHMsL ~ pacceuBarollel  JauH3bL.  [IpoBOOMTCS  ONBIT MO  MOJYYECHUIO
JNEHUCTBUTEIBLHOTO N300paKEHHSI B PACCEUBAIOLIEH JIMH3€E TyTEM CO3JaHUs C TOMOIIBIO
cobuparomieid JUH3bI MHHUMOTO MCTOYHHMKA [IJIi pacceuBarolieid JuH3bL Takke
MIPOBOJIUTCS OTBIT IO HAOJIOJICHUIO PACXOISIIIETOCS CBETOBOTO ITy4Ka, 00pa30BaHHOTO
CBETOM, U3JIyYCHHBIM TOUCYHBIM MCTOYHUKOM M TPOIICIIINM YePEe3 PAaCCEUBAIOIIYIO
JUH3Y, Ha KOTOpyl HakieeHa muadparma. I[lo pesynpTaTam mOTyYEHHBIX
AKCIIEPUMEHTOB PACCUMTHIBACTCS ONTHYECKAs CHUJIa PACCEUBAIOIICH JTMH3HI.

Onucanue cxooiceii pabomst npakmukyma: [8], rmaBa Ne 5, mabGoparopHas
paborta Ne 12.



3ansaTue 15. OnpenesieHne JJIMHBbI BOJHBI JIA3€PHOT0 M3JIy4YeHHUsI ¢ MOMOIIbIO
cxembl FOHra
Ilpakmukym
3aoanue. llpuaymaite -HKCOEPUMEHTAIBHYIO YCTAaHOBKY, IO3BOJISIONIYIO
HaOII0/aTh HHTEP(EPEHIIMOHHYI0 KapTHHY OT CBETOBOTO M3JIyUYCHHS Jia3epa.
OrnpenenuTe JIMHY BOJIHBI U3JIYYCHUS JIA36PHOU YKa3KH.
Obopyodosanue. JlazepHas yka3zka, HUTKa, (hosbra, OyJaBKH, SKpaH, pyJieTKa.
Kpamkoe onucanue pewenus. JIByMs CBSI3aHHBIMH HHUTKON OylaBKaMu
IIPOKAJILIBAIOTCS JIBa OJIM3KOPACIIONOKEHHBIX OTBEPCTHS B aJIFOMUHHUEBOM IMUILECBOM
donbre. IlomydeHHble OTBEPCTHUSI OCBELIAIOTCS JIa3€pHBIM MydykoM. B mpoieniem
cBeTe HaOmoaeTcs narepdepeHmonHas kapTuHa. [1o paccTosTHIIO MeX Ty OJIOCaMH
MHTEP(PEPEHITMOHHON KApPTUHBI M PACCTOSHUIO MEXAY OTBEPCTUSIMU B (HOJIbIe
PaCCUMTHIBACTCS JIJTMHA BOJIHBI CBETA B JJA3€PHOM ITyUKE.
Onucanue  cxooiceli  pabomvl  npakmukyma:  3aKIIOUYUTEIBHBIN  ATal
BCEPOCCHUMCKON OJIMMMHUABI MKOJIBHUKOB 1o pusuke 2000 1., 11 kacc, 3amayva No 1.

3ansaTtue 16. U3ydyeHue crnekTpa cBeTa Pa3iMYHBIX HCTOYHHUKOB € MOMOUIbIO
AU(ppPaAKUUOHHON pelIeTKH
Ilpakmukym

3aoanue. Ilpunymaiite, coOeprTE U OMUIIUTE YKCIIEPUMEHTAIBHYIO YCTaHOBKY,
MTO3BOJISTFOIIYEO MOJTYYUTh ONTUYECKUN CIIEKTP U3JTyYEHUSI CBETA PA3IMYHBIX HICTOYHHUKOB.
[IpoBenuTe rccnenoBaHre CIIEKTPOB MPEIJIOKEHHBIX BAM UICTOYHUKOB CBETA.

Obopyoosanue. ludpakimonHas pemnierka, (GoHAph ¢ JIAMIION HaKaJWBaHMS,

CBETOJIMOAHBIN (DOHAPH, Ta30pa3psiAHas JJaMIIOUKa, SKpaH, quadparmMa, MepHas JIeHTa.

Kpamkoe onucanue pewenus. IIpoBoauTcs cepuss SKCIEPUMEHTOB MO
HaOJI0JICHUIO ONTUYECKUX CIIEKTPOB U3TyUYCHUSI HCTOYHUKOB CBETA Pa3HON IPUPO/IBI.
[IpoBoaUTCS CpaBHUTEIIBHBIA U KOJIMYECTBEHHBIN aHAJIA3 3TUX CIIEKTPOB.

Onucanue cxodiceti pabomsl npakmuxyma: MexayHapoaHas OJMMIIKAAA O

sKcriepuMeHTanbHoi pusnke 2018 r., 3amaua «CriekTpy.

3ansaTue 17. UccienqoBanue 3aBUCHMOCTH HHTEHCUBHOCTH CBEYEHHS CBETOAMOA
OT CHJIBI MPOTEKAIOLIET0 Yepe3 HEro TOKa

Ipakmukym

3aoanue. VIamMepbTe 3aBUCUMOCTh MHTCHCHBHOCTH CBEYCHHS CBETOIMOAA OT
CIJIBI TIPOTEKAIOIIEro uepe3 Hero Ttoka. OmnpenenuTe XapakTep HW3MEpEeHHOU
3aBucuMocTu. Obopyodosanue. CBETOANO, JTOKCMETP (MU CMAapTPOH C JAATYUKOM



OCBEILEHHOCTH ), JTa0OpaTOpHbIN 00K muTaHus (Wid JBe OaTapedku AA, peocrar u
MYJTBTUMETP), COSAMHUTETHHBIC TIPOBO/IA.

Kpamxkoe onucanue pewenus. IIpoBOAMTCS JKCHEPUMEHT IO MPSMOMY
U3MEPCHHUIO 3aBUCHUMOCTH WHTEHCUBHOCTH W3JIYYCHHsI CBETOIMOAA OT CHIIBI
IpoTeKarouiero vepe3 Hero Toka. CTpouTcss Trpaduk NOTy4EeHHOW 3aBUCUMOCTH.
Omnpenensercsa xapakTep 3aBUCUMOCTH.

3ansaTue 18. HalOawnenne wu30MpaTeJbHOCTH BHYTpPeHHero ¢oro3dgdekra
K JJINHE BOJIHBI CBETA
Ipakmuxym

3aoanue. Y cTaHOBUTE JIBa CBETOAMO/IA IPYT HAMPOTUB Jipyra. 3yuure siBieHue
BO3HUKHOBEHHUS (OTOTOKAa B OCBEIIaeMOM cBeTtojuone. Jljis 3TOro u3MepbTe
3aBUCUMOCTH CHJIbI ()OTOTOKA OT HANPSHKEHUS HAa CBETOJUOJIE, BHITIOIHSIONIEM POJIb
UCTOYHUKA cBeTa. [IoBTOpUTE ONBIT, MPUMEHSSI B KAa4ECTBE HCTOYHUKOB CBETA
CBETOJIMOBI, JAIOIIME CBET C Pa3HbIMU JJIMHAMU BOJIH. OnpenenuTe yciaoBus, MpU
KOTOPBIX B OCBEIIAEMOM CBETOAMO/IC BOZHUKAET (POTOTOK.

Obopyoosanue. Tpu mapbl CBETOIUOJIOB Pa3HbIX IIBETOB (KpacHbBIC, 3€JICHBIC
U CUHUE), OJI0OK MUTAHUS CBETOIUOA-OCBETUTEIIS, MYJIbTUMETD.

Kpamkoe onucanue pewenus. JIBa cBeTOMOJA YCTAHABJIMBAIOTCS HAMPOTHUB
npyr apyra. Uepe3 OIuH CBETOAMOJI MPOIYCKAETCS TOK OT MCTOYHHMKA MUTAHUS.
N3yuvaercss siBJieHME BO3HUKHOBEHUSI (POTOTOKA BO BTOPOM  CBETOAMOJIC.
OOGHapyxuBaetcsi, 4To (POTOTOK BO BTOPOM CBETOJAMOJIE BO3HUKAET TOJLKO MPHU
OCBEIIEHUH €T0 CBETOJIMOIOM C JUIMHOM BOJIHBI, MEHBILIEW UM PABHOM JJIMHE BOJIHBI,

Ha KOTOPYIO pacCYMTaH OCBEUIaeMBbIi CBETOIHOI.

Onucanue cxodxceii pabomwvl npaxmuxyma: MexmayHapoJiHas OJIMMIIMANA IO

sKkcriepuMeHTaabHou ¢usuke 2020 r., 3amaya «Onromapa» [17].



INJIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

B cgpepe epasrcoanckozo éocnumanus:

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpECax I'Pa)kIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPaBJICHUHN B 00pa30BaTEIbHON OpraHU3alluu;

yYMEHHE B3aMMOJCHCTBOBATh C COLIMAIbHBIMU HHCTUTYTAMHU B COOTBETCTBUU
C UX (PYHKIIMSIMU U HA3HAYEHUEM.

B cghepe nampuomuueckozo eocnumanus:

c(hOpPMUPOBAHHOCTH POCCUMCKON TPAXKIAaHCKON MICHTUYHOCTH, MaTPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHWE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHXKEHUSIM
POCCUHCKHUX YUYEHBIX B 001aCTH (PU3UKHU U TEXHUKH.

B cghepe oyxoeno-upascmeennoco socnumarus:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTh ~ OIIGHMBAaTh  CHUTYyallMlil0 ¥ NPUHUMATh  OCO3HAHHBIC
pellieHUsl, OPHUEHTHPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI U ILIEHHOCTH,
B TOM YHCJIE B JCSATEIILHOCTH YUCHOTO;

OCO3HaHUE JJMYHOT'O BKJIa/1a B IOCTPOEHUE YCTOMYMBOTO OYYIIETO.

B cghepe acmemuueckozo éocnumanusi:

ACTETUYECKOE OTHOILEHUE K MUPY, BKJIIOYas 3CTETUKY HAYYHOI'O TBOPYECTBA,
npHUCyIIEro (GU3NIECKO HayKe.

B cghepe mpyoosoco éocnumanusi:

UHTEpPEC K paslIuyHbiM cepam npodecCHOHANIBHONW JCSTEIHHOCTH, B
TOM YHUCJE CBS3aHHBIM C (PU3HKON M TEXHUKOW, YMEHHUE COBEPIIATH OCO3HAHHBIN
BbIOOp Oyayiei npoeccuu U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO MU CaMOOOpa30BaHUIO B 00JacTu
(Gu3MKHN Ha TPOTSKEHUH BCEU KU3HU.

B cgpepe sxonocuueckozo 6ocnumanusi:

c(OPMHUPOBAHHOCTh  IKOJIOTHUECKON KYJBTYPhI, OCO3HAaHUE TJI00ATBLHOTO
XapakTepa 3KOJOTHUYECKUX pooIieM;

IJIAHUPOBAHKE U OCYIIECTBICHUE JICVCTBUM B OKPYKAIOLIEH Cpelie HA OCHOBE
3HaHM eI YCTOMYMBOIO pa3BUTHs YEJIOBEYECTBA;

paciIipeHHe OTbITa ASSITEIbHOCTH YKOJIOTHYECKON HAapaBJICHHOCTH Ha OCHOBE

UMEIOITUXCS 3HaHUM 110 (hU3HUKeE.



B cgpepe yennocmu Hayunoeo nosHaHus:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAay4YHOW JIeATEIbHOCTH, TOTOBHOCTH B IIpolecce
U3y4YeHUsS! (PU3KUKHU OCYIIECTBISATh MPOEKTHYIO U HUCCIEIOBATENbCKYIO JIEATEIbHOCTh
WHIWBUTyJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIe YHHBEPCAJbHbIE YuyeOHbIE TelCcTBUSI:

ba3oBble Jloruyeckue 1eicTBUA:

CaMOCTOSITENIbHO  (OpMyIMpOBaTh U aAKTyallM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAeNATh LEMU JEATEIbHOCTH, 3a7aBaTh MapaMeTpbl M KPUTEPUU UX
JOCTYKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH ¥ IIPOTHUBOPEYHS B PACCMATPHUBACMBIX (PU3HUECKIX
SBJICHUSIX;

pa3pabarbiBaTh IUIAH PEHICHUs MPOOJEMbl C YYETOM aHAJIM3a UMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTEPUATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICSITEIIBHOCTD, OIICHUBATH COOTBETCTBHE PE3YIHTaTOB
IEJIsIM, OLICHUBATh PUCKH TOCIIEACTBUMN ACATEIBHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUSX PeaIbHOT0, BUPTYAIHHOTO
1 KOMOMHHUPOBAHHOTO B3aWMOICHCTBHSI,

pPa3BUBATh KPEaTUBHOE MBIIIUICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

Bba3oBble ucciieaoBaTe/ibCKue AeiiCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJOTHUEH, KIIIOYEBBHIMU TOHATHSIMH M METOJaMH
(bu3nUecKoil HayKu;

BJIA/ICTh HABBIKAMU Y4€OHO-HCCIIENOBATEIBCKOW M TMPOCKTHOU EATEITHHOCTH
B o0yiacTé (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IMOHCKY
METOJIOB pEIICHUS 3a1ad (U3HYECKOTO COJCPKaHMs, NMPUMCHCHHIO pPa3IMYHbIX
METO/IOB ITO3HAHMS;

BIIAJICTh BHUJAMHU JICSITCIBHOCTH TIO TIOJIYYEHUIO HOBOTO 3HAHWS, €TO
WHTEPIpETAlliHA, TMPEeoOpPa30BaHUI0 W MPUMCHCHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YI€OHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISBJISATh TIPUYHWHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3aj]ady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAaXOUTh apTyMEHTHI /ISl TOKA3aTeIbCTBA CBOUX

YTBEPKJICHUM, 33]1aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS;



aHAJIM3UPOBATH MOJTyYCHHBIC B XO/I€ PEUICHHUS 3a/1a4H PE3yIbTaThl, KPUTHUECKU
OIICHUBATH UX JIOCTOBEPHOCTh, MIPOTHO3UPOBATh N3MEHECHNE B HOBBIX YCIIOBHUSX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3a7adud B 00Opa30BATEIBLHOM
NEeSTETLHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

yMEThb MEPEHOCUTh 3HaHUA MO (U3UKE B MPAKTHYECKYI0 00IacTh
KU3HECATEIIEHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00JIACTEIH;

BBIJIBUTATh HOBBIC UJICH, PE/jIaraTb OPUTHHAILHBIC IOAX0bI U PEIICHHUSI,

CTaBUTH MPOOIEMBI U 337a4H, TOIYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pab6ora ¢ undpopmanmei:

BJIQJICTh HABBIKAMHU TIOJMydeHHs] WH(POpMAIud (U3HYECKOTO COACPKAHUS W3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh IIOUCK, aHaJM3,
CHUCTEMATH3AIMI0 W WHTEPHIpPETAlui0 WHPOPMANMKM Pa3IMYHBIX BHIOB U (opm
IPEJICTaBICHMUS,

OIICHUBATH IOCTOBEPHOCTH HH(POpMAITHIH;

UCIIOJIb30BaTh  CpPeACTBA  HMHMOPMAIMOHHBIX UM  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OpPraHU3alMOHHBIX
3a/a4 ¢ COOI0/IeHHEM TpeOOBaHUM SPrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX M HJTUYECKUX HOPM, HOPM HH(POpPMAIIMOHHOM
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COJIEPIKAHMS B PA3TUYHBIX (JOpMATAX C yUETOM
Ha3HauYeHUs WHGOPMAIMKM U LEJIEBON ayJAUTOPUH, BHIOWpAs ONTUMAIIbHYIO (opMy

MMpEACTAaBJICHUA U BU3yaJInu3allnuu.

KomMMyHuKaTHBHBIC YHUBEpCAaJIbHbIe Y4eOHbIC NCHCTBHSA:

OCYIIECTBIISATH 00IIEHNE BO BHEYPOUHOU AEATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYallul U CMSATYaTh KOH(DIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK) TOYKY 3PEHUSA C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;

NOHUMATh U UCIIOJb30BATh MPEUMYIIECTBA KOMAaHIHOW U WHAUBUIYaIbHON
paboThI;

BBIOMpATh TEMATHKYy M METOJbl COBMECTHBIX NEHCTBHA C Y4YETOM OOLIUX

HHTCPECOB U BO3MO>KHOCTEH KaXXa0ro 4J€Ha KOJIJICKTHUBA,



NPUHUMATh eI COBMECTHOM JIeATEIILHOCTH, OpPraHu30BbIBATh
U KOOPJAMHUPOBATH ACWUCTBUS MO €€ JOCTHKECHUIO: COCTABJIATH IUIAH JICVUCTBUM,
pacrpenensaTb pojdd ¢ Y4eTOM MHEHUM YYaCTHHKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXJIOT0 Y4aCTHHKA KOMAaH/bI B OOIIHIA
pe3yabTar 1o pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE NPOEKTHI, OLECHUBATH MAEU C TMO3ULIUU HOBHU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh  MO3UTHBHOE CTPATETMYECKOE IIOBEACHHWE B  Pa3JIMYHBIX

CUTyalu:Aax, IpoOABJIATL TBOPUCCTBO U B006pa}KeHI/Ie, OBITH NHHUIIWMAaTUBHBIM.

PeryasiTuBHbIEe YHUBEpPCAJbHbIE Y4eOHbIe /IeliCTBUSA:

Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIJISITh MO3HABATEILHYIO JESATEILHOCTh B 00JIaCTU
(bU3UKH, BBISBISATH TPOOJIEMbI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENILHO COCTABJISITh IJIaH PEIICHUS PACYETHBIX U KAYECTBEHHBIX 3a7a4,
IUTAaH BBITIOJIHEHUSI TPAKTHUYECKOM paboThl C YYETOM MMEIOIIUXCA PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pactuMpsaTh paMKh y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JenaTh OCO3HAHHBIA BBIOOpP, ApPryMEHTHpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTh 3a pelIeHue;

OIICHUBATh MPUOOPETEHHBIH OTIBIT;

CIocoOCTBOBATH (DOPMUPOBAHUIO U MPOSIBIICHUIO IPYIULIUM B 00J1acTH (PU3UKH,
MIOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIN HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B AECATEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEISIM;

BJIQJIETh HABBIKAMU MTO3HABATEIbHON PedICKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, NX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBbI pedIeKCUU JJI OIEHKU CUTYaIlluu, BRIOOpa BEPHOTO
peleHus;

yMETh  OIICHUBAaTb PHUCKK HM  CBOEBPEMEHHO MPUHHUMATh  pEUICHUs

ITIO UX CHUKCHUIO,



OPUHUMATh MOTHBBI M apPryMEHTbl JPYIMX NpHU aHAIU3E pe3yJbTaTOB
JESTENIbHOCTH;

NpUHUMATh ce0s, TOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

MPUHUMAaTh MOTHUBBI W apPryMEHTbl JPYIHX IIPH AaHAIU3€ PpPe3yIbTaTOB
NESATENbHOCTH;

MIPU3HABaTh CBOE MTPABO U MPABO APYIHMX HA OLIMOKHU.

HNPEIMETHBIE PE3YJIbTATBI

K xonny 10 kracca obyqaronuiicss HayduTCs:

IOHMMAThb 3HAYE€HUE ONUCATENbHON, CHCTEMAaTU3UPYIOLIEH, OOBSCHUTEIBHON U
MIPOTHOCTUYECKON (YyHKUMUA (U3UYECKOM TEOpUM — MEXAaHUKH, MOJIEKYJSPHOU
GU3MKK U TEPMOAUHAMUKH, poib (uU3ndeckol Teopun B (POPMUPOBAHUU
IOpeICcCTaBlIeHUN 0 PU3NUECKON KapTHHE MUDa;

paznuyaTh YCJIOBUSA NPUMEHHMOCTH HM3YYEHHBIX Mojened (U3NYECKUX Tel
U TIPOIIECCOB (SIBJICHUM);

paziuuath yCcioBUS (TpaHMIlbl, 0O0JIaCTHM) NPUMEHUMOCTH M3YYEHHBIX
(u3nyecKux 3aKOHOB, MMOHMUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTD HCITOJIB30BAaHUS YACTHBIX 3aKOHOB;

aHAIU3UpPOBaTh MU OOBACHATH MEXAHWYECKHE, TEIUIOBbIE, BJIEKTPUUYECKUE
IPOLIECCHl U SIBJICHMS, HWCIOJIb3ys OCHOBHBIE IOJOXKEHHS M 3aKOHBI MEXaHHKH,
MOJIEKYJIIPHO-KUHETUYECKONH TEOPHUH, MOJEKYISPHOW (PU3UKKM U TEPMOJUHAMMKH,
AJIEKTPOMHAMUKY;

aHAJIM3UPOBATh M OOBIACHATH (PU3NYECKUE SIBJICHMSI, HCIIOJIb3YS OCHOBHbIE
MOJIOKEHUS U (PU3UUECKUE 3aKOHBI;

OMHUCHIBaTh (PU3MUECKHE NPOLECChl M SBJIEHUS, MCIONb3ysd HEO0OXOIUMbIE
BEJIMYMHBI,

OOBSCHATH OCOOEHHOCTH NPOTEKAHUS H3y4aeMbIX (UINYECKUX SIBICHUII;

MPOBOAUTH HCCJIEJOBAHHE 3aBUCHUMOCTH OJHOM (PU3NUECKOW BEIUYHHBI
OT JpYrol € HMCHOJIb30BAaHUEM MPSAMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpPOBaTh pE3yJbTaThl IOJYYEHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJI€ TPA(UKOB C yU€TOM aOCOJIIOTHBIX MOTPEUTHOCTEN U3MEPEHUM, JeNaTh
BBIBOJIBI 11O pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUsT (PU3UUECKUX BEIMYMH, PU 3TOM BHIOUPATH
ONTHUMAJIbHBIA METOJ M3MEpPEHHUs, OLEHUBATH AOCONIOTHBIE M OTHOCUTEJIbHBIC

MMOTPCITHOCTH IPAMBIX 1 KOCBCHHBIX HBMGPCHHﬁ;



IIPOBOJIUTH OIBITHl MO MPOBEPKE MNPEIIOKEHHON T'MIOTE3bl: IUIAHHUPOBATH
AKCIIEPUMEHT,  COOMpaTh  OSKCIEPUMEHTAIIbHYIO  yCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYeHHBIE PE3YNIBTATHI U J€JIaTh BHIBOJ O CTATyCE MPEII0KEHHOMN TUIIOTE3bI;

co0mroaTh mpaBmiia 0e30MacHOro Tpyda MpH MPOBEICHUU MCCICIOBAaHUN B
pamKax MpaKkTUKyMa u y4eOHO-HUCCIIeI0BATEIbCKON NEeSATETbHOCTH C
MCIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;

penaTh pacyeTHbIC 3aJla4M C SBHO 3aJJaHHON M HESBHO 3aJlaHHON (PU3NYECKON
MOJIETIbIO: Ha OCHOBAHHMM AaHalM3a YCJIOBHUSA OOOCHOBBIBaTH BBHIOOP (PU3NUECKON
MOJIETI, OTBEYalolel TpeOOBAHUAM 3aJauyd, NPUMEHATH (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TMOCTYJNaThl (PU3WYECKUX TEOPUH TMPU  HCIOIb30BAHUU
MaTe€MaTUYECKUX METOJOB pEIICHUs 3aJad, MPOBOJMTH pPAacCUEThl HAa OCHOBAHHMH
UMEIOIINXCS JIaHHBIX, AHAIM3UPOBATh PE3YJIbTaThl M KOPPEKTUPOBATH METObI
pELIeHUs C YYETOM MOJTYYEHHBIX PE3YNIbTATOB;

peniaTh KaueCTBEHHBIE 3a/laud, TPeOYIOIMe NMPUMEHEHUS 3HAHUM U3 pa3HbIX
pa3nenoB Kypca (PU3MKM, a TakXKe HHTETrpallud 3HAHUW W3 JPYrUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LMKJIA: BBICTPAUBATH JIOTHYECKYIO LEMOYKY PACCYXKACHUN C
OTIOPOM Ha U3YUYEHHBbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA ISl OOBSICHEHUS] OCHOBHBIX PUHIUIIOB
paboThI U3MEPUTETHHBIX TPUOOPOB;

aHAJIM3UPOBaTh U OLEHUBATH IOCIEICTBUS OBITOBOM M MPOM3BOACTBEHHOMN
NEeSATEIbHOCTH 4YEJOBEKAa, CBA3AHHOM C (PU3MYECKHMMH TMpoLeccaMu, € MO3ULUN
JKOJIOTUYECKON 0€301MacHOCTH, IIPEICTABICHUM 0 palroHaIbHOM
MPUPOIONOIb30BAHUH, A TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUN HAYKU H
TEeXHOJIOTHH JIs JATBHEHIIIETO Pa3BUTHS YEJI0BEUECKOro 00IIeCTBa;

OPUMEHSTh Ppa3InyHble CMOCOObI paboThl ¢ wuHboOpManuer (U3NIECKOTO
coJiepKaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHM, TPH
TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTUU [UJIsl IOMCKa,
nepepabOTKM M TPEeAbABICHUS Y4eOHOM U HAyYHO-TIOMYJSIpHOW HWHGOpMAIIH,
CTPYKTYPUPOBAHUSA M HUHTEPIpPETallud HHPOPMAIMH, MOJYyYEHHOW M3 pa3IMYHbIX
MCTOYHUKOB, KpUTHUECKH aHAJIM3UPOBATh MOTy4aeMyt0 HH(POPMAIIMIO U OLIEHHUBATD €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HaHUM, TaK M Ha OCHOBE aHallM3a
MCTOYHHUKA MHHOPMAIIHH;

POSBIISITH OPraHU3AIlMOHHBIE W MO3HABATENIbHBIE YMEHHUS CaMOCTOSITEIbHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHMNA B MPOLIECCE BBIMOJHEHUS MPOEKTHBIX U Yy4eOHO-

HCCIICA0BATCIIbCKUX pa60T;



paboTaTh B IPyIIE C HCTIOTHEHUEM PA3IMYHBIX COIIMAIIBHBIX POJICH; MPOSIBIAThH
MOTHBAIMIO K Oyaymied npodeccuoHanbHON NIeSITeIbHOCTH

0 CMIEIUATBLHOCTIM (PU3UKO-TEXHUIECKOTO MPOQUIISL.

K xonny 11 knacca oGy4daronuiicss HAQy4UTCS:

MMOHUMATh POJIb (PU3UKU B DIKOHOMHYECKOU, TEXHOJIOTHIECKOW, COMMATILHON H
ATUYECKOH cepax AeSTeNIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU B COBPEMEHHOMN
HAYYHOW KapTUHE MHpA, 3HAYEHUE ONUCATEIBHOM, CUCTEMATU3UPYIOIIEH,
OOBSICHUTENIFHOM W TMPOTHOCTHYECKOM (QYHKIMA (U3HUECKON Teopuu, poJib
¢dusnueckoii Teopun B GOpMHUPOBAHUU MPEACTABICHUHN 0 (PU3NYECKON KapTUHE MUpa,
MECTO (PU3MYECKOW KAPTUHBI MHpa B OOIIEM pSAY COBPEMEHHBIX ECTECTBEHHO-
HAy4YHBIX [IPEJCTABICHUI O IPUPOLE;

pasznuyaTh YCJIOBUSA NPUMEHHMMOCTH HM3YYEHHBIX Mojened (U3NYECKUX Tel
Y TIPOIIECCOB (SIBJICHUI);

pa3nuyaTh yclOBUS  (TpaHUlbl, O00JAcTH) NPUMEHUMOCTH H3YYEHHBIX
(U3HUECKUX 3aKOHOB, OHMMAaTh BCEOOIIMN XapakTep (yHAAMEHTAIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTD HCITOJIB30BAaHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBaTh M OOBACHATH 3JIEKTPOMArHUTHBIE, KBAHTOBBIE IPOIECCHl U
SBJICHMSI, HCIIOJIb3YySl OCHOBHBIE TIOJIOKEHUS M 3aKOHBI 3JIEKTPOJAMHAMHUKHU U
KBaHTOBOW (DU3UKU;

OMKCHIBATH U3YUYEHHBIE (PU3NUECKUE MPOLECCHI U SIBJICHMUS;

OOBSCHATh OCOOEHHOCTH NPOTEKAHUS M3YYEHHBIX (PUINUECKUX SIBICHMUIA;

IPOBOAUTH  HCCIIEIOBAHUE 3aBUCHMOCTEN bu3MYEeCKUX  BEJIUYUH
C HCIOJB30BAHMEM IMPSAMBIX W3MEPEHHH, NPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(uKCHpOBaTh PE3yNbTATHI MOJYYEHHON 3aBUCUMOCTH (DPU3MUYECKUX BEJITUYHUH B BHJIE
rpa@uKoOB C y4eTOM aOCOJIIOTHBIX IMOTPELIHOCTEN HM3MEPEHHH, AeNaTh BBIBOJBI MO
pe3ynbTaTam MCCIIEIOBAaHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUsI (PU3NUECKUX BEIMYMH, IIPU 3TOM BBIOUPATH
ONTHUMAJbHBIA METOJ U3MEPEHMs, OLCHUBaTh AaOCOJIOTHBIE M OTHOCHUTEIHHBIC
MTOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJUTH OMNBITHl MO TMPOBEPKE MNPEIIOKEHHON TUNOTE3bl: IIaHUPOBATH
AKCIIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIbHYI0  YCTaHOBKY,  aHaJU3UpOBATH

IMOJIYUYCHHBIC PE3YJIbTAThI N JCJIAaTh BBIBOA O CTATYCC HpC,Z[J'IO)KCHHOI\/'I THUIIOTE3HkI,



coOmroaTh NpaBuia 0€30MacHOTO TpyAa MPU MPOBEICHUU HUCCIEIOBAHUN B
pamKax IPaKTUKyMa u y4eOHO-UCCIIEeIOBATEILCKOM JESITEIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX YCTPONCTB U 1a00paTOPHOrO 000pyAOBAHMUS;

peraTh pacyeTHBIC 3aJ]a4M C SBHO 3aJJaHHOW W HESBHO 3aJaHHOUN (Ppr3ndeckoi
MO/JIETIBIO;

pelaTth Ka4yecTBEHHbIE 3a/1ayd, TPeOyroIre MPUMEHEHUs 3HAHUN U3 Pa3HbIX
pa3nenoB Kypca (PU3MKM, a Tak)Ke HWHTETrpalMd 3HAaHWM M3 JAPYTUX TMPEIMETOB
€CTECTBEHHO-HAYYHOT'O 1IMKJIA: BBICTPAUBATH JIOTHUYECKYIO IEMOYKY PACCYXKACHUHN C
OTIOpO¥ Ha U3YYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (hU3HUECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS AJI1 OOBSICHEHHS] OCHOBHBIX MPUHIIMIIOB
pabOThI U3MEPUTENBHBIX TPHUOOPOB;

aHAJIM3UPOBATh W OLEHUBATH IOCIEACTBUS OBITOBOM M TPOM3BOACTBEHHOMN
NESITEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKHMMH TpOIEeccaMu, C TMO3UIUN
AKOJIOTUYECKOMN 0e30MmacHOCTH, IpECTaBICHUN 0 paroHaIbHOM
IPUPOAOIIOIH30BAHNN, & TAKKE PA3yMHOM HCIOJb30BAaHUM JIOCTHXKCHUN HAYKH U
TEXHOJIOTUH /ISl JAIbHEHIIIErO Pa3BUTHS YETIOBEUECKOro 0OIeCTBRa;

OPUMEHSTh pa3InyHble CIOCOObI paboThl ¢ uHboOpManueil (Gpu3ndecKoro
coJiepKaHUsl C MCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH, IPU
TOM HCTOJIh30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTHUU [JIsl TOWCKA,
nepepadoTKU M TPEAbSBICHHUS YYeOHOW M HAy4HO-TIOMYJSipHOM uWHGMOpMAIUH,
CTPYKTYPUPOBAHHSI W WHTEPIpETalud WHPOPMAIHMH, TOJYICHHOW W3 pPa3TMYHBIX
MCTOYHUKOB, KpUTUYECKU aHATU3UPOBATH MOJIy4aeMyt0 HH()OPMAITUIO U OIICHUBATH €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUW, TaK U Ha OCHOBE aHaJM3a
MCTOYHHMKA MH(POPMALINH;

IPOSIBJISITH OPTraHU3AIlMOHHBIE W TO3HABATENIbHBIE YMEHUS CaMOCTOSITEIbHOTO
MpUOOPETEHUST HOBBIX 3HAHWK B TIPOIECCE BBIMTOJHCHHS TPOSKTHBIX M Y4eOHO-
HCCIIeIOBATENIbCKUX padoT;

paboTath B TpyIIe C HCTIOTHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH; TPOSBIISTH
MOTHBAIIMIO K Oynaymed mpodeccHoHAbHON AESITeTbHOCTH MO CIEIHATBHOCTSIM

(M3UKO-TEXHUYSCKOTO MPOHIIS.
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BEJIMYMH (aHAIOTOBBIC U

IUPPOBBIC U3MEPUTEIBHBIC

pUOOPHI, KOMITBIOTEPHBIC

JaTYNKOBBIC

CHUCTEMBI).

[TorpemHocTr U3MEpPEHUM

(U3NIECKUX BEIIUNIMH

(abconroTHAsE U OTHOCUTEIIbHAS).

I'mmote3a. ®u3nyeckuii 3aK0H,

I'PAHMIIBI €T0 IPUMEHHUMOCTH.
OrenHka Onpe/eneHne MOrpeIrHOCTeH https://reader3.z-
MOTPEIIHOCTEN NpSIMBIX U3MEPEeHUH 110 3a1anHbIM | library.sk/?source=67494
TPSIMBIX U pe3ysibTaTaM H3MEPCHH. dc7d4f8a57f1a30d62637
KOCBEHHBIX [Tpuemsr orierku norpemtoctedi | d142¢1¢36b009eeld81bf
u3MepeHuil (2 yaca) | KOCBEHHBIX U3MEPCHHIA. ebdd324aef23d2212
Ycpennenue [TpubopHbIE MOTPEITHOCTH, https://vos.olimpiada.ru/u
WU3MEPCHU. CJIy9aifHbIC U CUCTEMATHYECKUE pload/files/Arhive_tasks/
CayyvaitHast MOTPEIIHOCTH 2022-23/reg/phys/tasks-

MOrpemHocTh (1
gac)

maxwell-7-prak-reg-22-
23.pdf
https://vos.olimpiada.ru/u
pload/files/Arhive_tasks/
2022-23/reg/phys/sol-
maxwell-7-prak-reg-22-
23.pdf

Kunemaruueckue
W3MEpPEHUS
JATbHOCTH TOJIETa,
pacueT HayaJbHOU
ckopocTtu (1 ygac)

[lepemenienue, CKOpOCThH

Y YCKOPEHHE MaTEPUATIbHOU
TOYKHU, UX TIPOCKIUU HA OCU
cucteMbl koopauHat. CrioxeHue
MIEPEMEILECHUMN U CIIOKEHUE
CKopocTei. JIBuxkeHue tena,
OpOIIEHHOTO MO/ YTJIOM

http://olphys.org/olimpiad
y/lepho21/8-
5 Pushka.pdf
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K TOPU30HTY. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOUKH
OT BPEMEHU

IIpocreimme Mertoapl 1 preMBbl POBEICHUS
reOMETPUUCCKIE IPSIMBIX U KOCBEHHBIX M3MEPCHHI
U3MEPCHUSI reOMETPUYCCKUX BEJHMYHH (JJTHHA,
(2 gaca) yToJ1, TUI0IAaJlb, 00HEM)
I'paduku ['padmyeckoe npeacraBieHne https://iuam. pd/wp-
OKCICPUMEHTAIIBHBI | 3aBUCUMOCTEH (DU3MUCCKUX content/uploads/2022/12/t
X 3aBHCHMOCTEH. BEJIMYKH JIPYT OT Apyra. rebovanija-k-postroeniju-
['paduueckas JluneliHas 3aBUCUMOCTL. YiioBoi | grafikov-1.pdf
o0paboTka JaHHBIX | KO3GOUIIMEHT U CBOOOTHOE
(2 yaca) cliaraeMoe JIMHEHHON
3aBUCUMOCTH
O6paboTtka I'paduueckoe npeacraBieHue
HEJIMHEWHBIX 3aBUCUMOCTEN (PU3HUECKHUX
3aBUCHMOCTEIA: BEJIMYMH JIPYT OT JIpyTa.
JIMHeapu3anus, Hennueiinas 3aBUCMMOCTD
MOJICYUCT IJIONIAd | M €€ JIMHeapU3aI[Hsl
o1 rpaduKkom,
MOCTPOCHHE
KacaTeJIbHBIX
K rpaduky (2 gaca)
N3mepenue PaBHOMepHOe u HepaBHOMepHOe | https://vk.com/doc19145
3aBUCUMOCTH MPSIMOJIMHEHHOE JIBHKCHHE. 0968 487632373?hash=
KOOPJUHATHI Koopaunara, Bpemsi, CKOPOCTb. L1JsghA41ZhudzFkZ47U

IpaHuLlbl 00JaCTH
HaMOKaHHUS OT
BPEMEHHU.
JInneapuzanus
3aBUCHUMOCTH (2
yaca)

WY XxZf6FXN9n45i10QBF
85vkP

N3yuenue ynpyroro
rucrepesuca (2
yaca)

Cuna. 3sMepeHue cuiibl
JTAHAMOMETPOM. Y TIPyTHUE

Y 9aCTUYHO YIIPYTHUe
nedopMarum.

Cuna ynpyroctu. 3akoH ['yka.
OtknoHeHus ot 3akoHa ['yka.
['uctepesuc. Pabora cuiibl Ha
MaJIOM ¥ Ha KOHEYHOM
nepemetenu. I'padguyeckoe
npeacTaBieHrne pabOThI CUJIBL.

https://giab-
online.ru/files/Data/2023/

11/2023_11 5-16.pdf

Haxoxnenme maccrel
JIMHENKU W WIIPULIA

AGCOJIFOTHO TBEPJIO€ TEJIO.
BpamarensHoe 1BHKeHHE

https://studylib.ru/doc/26
61582/olimpiada-
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https://giab-online.ru/files/Data/2023/11/2023_11_5-16.pdf
https://giab-online.ru/files/Data/2023/11/2023_11_5-16.pdf
https://giab-online.ru/files/Data/2023/11/2023_11_5-16.pdf
https://studylib.ru/doc/2661582/olimpiada-maksvella---fizicheskie-olimpiady-shkol._nkov
https://studylib.ru/doc/2661582/olimpiada-maksvella---fizicheskie-olimpiady-shkol._nkov

C TIOMOIIIBIO
ypaBHOBEIITUBAHHMS
pbivara (2 gaca)

TBEpAOTro Tesa. MOMEHT CUJIBI
OTHOCUTEJILHO OCH BpaleHUS.
[Ineyo cunbl. ClioXKeHHe CHIL,
MPUJIOKEHHBIX K TBEPAOMY TEIY.
LenTp TsxecTn Tena. Y cloBus
paBHOBECHS TBEPJOTO TeJa. Peruar

maksvella---fizicheskie-
olimpiady-shkol. nkov

N3mepenune

K03 uIenHTa
YHEPreTHUECKUX
NOTEPh MPU OTCKOKE
IapuKa ot
MTOBEPXHOCTH (2
qaca)

Nmnynbe cHITbl U N3MEHEHHE
MMITyJIbCa TeJa. 3aKOH
COXPaHEHHS UMITYJIbCA.
Kunernueckas sneprus
MaTepUAIBLHON TOYKH. Teopema
00 U3MEHEHUU KNHETUYECKON
SHEPIrUU MaTEPUATTbHON TOUKHU.
[ToreHumanpHbIE U
HENIOTCHUUAJIbHBIE CUJIBI.
[TorenunanbHas SHEPTHSL.
[TorenunanbHasg 3HEprus Tena
B OJTHOPOJTHOM TPaBUTAIMOHHOM
nosie. CBsi3b pabOTHI
HETIOTEHIMAIBHBIX CUJI C
W3MEHEHUEM MEXAHUYECKON
SHEPIrUM CUCTEMBI TEJ. 3aKOH
COXpaHEHHSI MEXaHUYECKON
SHEpPruu. YIpyrue u Heyrnpyrue
CTOJIKHOBEHUS. BHyTpeHHs1s
JHEPrus Tena.

http://www.yurii.ru/ref10
/particle-214724.php

Pazjen 2. MoJiekyasipaasi pusuka u TepMoguHaMuka (8 yacon)

Onpenenenue
TEIUIOEMKOCTH
TBEepaoro Tena (2
yaca)

KonnyecTBO TEIUIOTHI.
TenmnoeMKoOCTb Tea. Y IejabHas U
MOJISIpHAsE TETNIOEMKOCTH
BEIIIECTBA. Y paBHEHUE TEIJIOBOTO
Oananca. TenjaoBoe paBHOBECHE.

https://resh.edu.ru/subject
/lesson/2989/start/

N3mepenue
TEeMIIepaTypbl pyK
SKCIICpUMEHTATOpa
U JIaBJICHHUS,
KOTOPOE MOT'YT
cO3/11aTh

ero Jierkue (2 Jaca)

JlaBneHue, o0beM, TEMIIepaTypa,
KOJIMYECTBO BEIIECTBA.
WNneanbHbiii ra3. YpaBHeHHE
MenneneeBa— Knaneipona.
I'a30BbIC 3aKOHEI.

["a30BbI TEPMOMETD.

https://Bcomr.iimm.pd/uplo
ad/files/Arhive_tasks/202
2-23/final/phys/tasks-
phys-10-prak-final-22-
23.pdf
https://Bcour.iimm.pd/upl
oad/files/Arhive_tasks/20
22-23/final/phys/sol-
phys-10-prak-final-22-
23.pdf

OddexTuBHBIN
KO3 UIIUEHT

Hedopmanuu TBEpAOIo TeNA.
Pactsxenue u cxxatue. Moayinb
Onra. Yopyrue u Heynpyrue

https://djvu.online/file/m
XHOAPBz4MrKO
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AKECTKOCTHU
CUCTEMBI.
Onpenenenue
moxayns FOnra
MPOBOJIOKH

C IOMOIIIBIO phIYUara.
Onpenenenue
MpeJielia ynpyrom
nedopmanmn (2
yaca)

nedopmaruu. [Ipenen ynpyrux
nedopmanuii. 3akon ['yka.
MOMEHT CHUIIBI OTHOCUTEIBHO OCH
BpamieHusd. [lneqyo cunbl. Ycnosud
paBHOBECHUS TBepI0ro Tena. Peryar

N3mepenue
kod(pdunmreHTa
ITOBEPXHOCTHOTO
HATSDKEHUS
METOI0M
oTpbiBa (1 yac)

[ToBepxHOCTHOE HATSHKEHHE.
Koadduiment noBepXxHOCTHOTO
HaTsoKkeHus. Cuna
MOBEPXHOCTHOTO HATSXKEHHUSI.
Kanunnsipasie sBiieHus.
JlaBiieHHe MO UICKPUBIICHHOU
MMOBEPXHOCTHIO JKUIKOCTH.
®dopmyna Jlamnaca.

https://go.11klasov.net/8
146-vsesojuznye-
olimpiady-po-fizike-
slobodeckij-ish-orlov-
va.html

Onpenenenue TOUKU
pocsl (1 gac)

Hacrpimmenapie ¥ HEHACHIIIICHHbBIE
napsl. KauecTBeHHAs 3aBUCHMOCTD
TUIOTHOCTH | JIaBJICHUS
HACBIIIEHHOTO Mapa oT
TEeMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00beMa HACHIIIIEHHOTO Tapa.
BrnaxnocTts BO3ayXa.
AGCoIIIOTHas! M1 OTHOCHUTEIIbHAS
BJIQKHOCTb.

https://pdfdrive.to/filedo
wnload/10-11-163

Pasznea 3. Daekrpogunamuka (6 4acoB)

3HAaKOMCTBO C
AIEKTPUUECKUM
KoHJIeHcaTopoM (1
qac)

DIIEKTPUYECKHM 3apsil.
DIIEKTPUUYECKOE TOJIE.
HanpsikenHoCcTh 1 moTeHuuan
3JIEKTPUYECKOTO NoJisl. PazHOCTH
IIOTEHIIMAJIOB U HAIIPSYKEHUE.
N3mepenue HanpsiKeHUsl.
BonsT™meTp. Konnencarop.
DIIEKTPOEMKOCTh KOHJEHCATOPAa.
[TapamnensHoe n
MOCJIEI0BATEIILHOE COEAMHEHUE
KOHJICHCATOPOB.

https://djvu.online/file/m
XHOAPBz4MrKO

N3yuenue npornecca
pa3psIKu
KOHJIeHcaTopa (2
gaca)

DIIEKTPUYECKU 3apsI.
DIIEKTPUUECKOE TOJIE.
HarnpsikeHHOCTh ¥ MOTEeHIa
AJIEKTPUYECKOTO 110JIs1. Pa3HOCTH
MOTEHI[MAJIOB U HAIPSIKEHUE.
O/1C ncrounnka Toka. I3mepenue

https://vk.com/doc19145
0968 487632373?hash=
LlJsghA4lZhudzFkZz47U

WYXXZf6FXNIN45iQBF

85vkP
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HanpspkeHus. BonsTmeTp.
Konpencarop. D1€eKTpOEMKOCTh
KOHJIEHCATOpa. DJIEKTPUIECKOE
conpoTtuBieHue. 3akoH OMa Jst
MOJTHOM (3aMKHYTOM )
BJIEKTPUYECKOM LIETIH.
Konpnencarop B nenu
MMOCTOSIHHOTO TOKA.

Onpenenenue
yIIeTBHOTO
COTIPOTUBIICHUS
MaTepuaia
npoBoJioku (1 yac)

Cuna Toka. Hanpspokenue. 3akoH
Owma 1 yyacTka LeTu.
DIEKTpUUECKOE CONPOTUBIICHUE.
3aBUCHUMOCTb COTIPOTUBIICHUS
OJIHOPOJIHOTO MPOBOJIHUKA OT €T0
JUIMHBI U TUIOLIA/IA OTIEPEYHOT0
ceueHus. Y JeNIbHOe
COIIPOTHUBJIEHUE BELIECTBA.

https://fizmat.space/iepho

-files/9-4 10-
4 Maloe soprotivlenie 3

.pdf

Nsmepenne BoJIbT-
aMIIEpHOU
XapaKTePUCTUKU
MOTYTPOBOIHUKO-
BOro auoja (2 Jaca)

[TonynpoBonuuku. CoOCTBEHHAs
Y IPUMECHAS MPOBOJIUMOCTD
MOJTYyITPOBOJHUKOB.

CgoricTBa p-n-nepexona.
[TosrynipOBOTHUKOBBIN JUOT.

https://pdfdrive.to/filedo
wnload/10-11-163

11 KUIACC

Tema paszagena
MpPOrpaMmail,
KOJINYEeCTBO

OTBOJUMBIX YacoOB

OcHOBHOe coepxkaHmne
MaTepuaJia TeMbl

DJIeKTPOHHBbIE
oOpa3oBarejibHbIE

pecypchl

Paznen 1. DaekrpoamHamuka (10 yacos)

OneHka BEJIMYNHBI
TOPU30OHTAIBLHOM
COCTaBJISIOINICH
MarHuTHOM
WHYKIIUU
MarduTHOTO ITOJIS
3emnu (2 yaca)

MaruautHoe nosne. Bektop
MAarHUTHOW UHAYKUMH. [[puHIMn

CyHEPIO3ULNHA MArHUTHBIX TTOJIEN.

JIvHMM MarHUTHOW MHIYKIWH.
MarauTHoOe noJie KaTyuKu ¢
TOKOM.

https://pdfdrive.to/filedo
wnload/10-11-163

N3smepenne
3aBUCUMOCTH
BEITNYMHBI
MarHuTHOM
WHIYKITAN
MarHUTHOTO TIOJIS
MarsHuTa ot
paccrosiHus (2 yaca)

MarunutHoe noJie. Bektop
MAarHUTHOW UHAYKUWH. JInHUM
MarHUTHON UHAYKIIHH.
MarauTHOE noJie MOCTOSIHHOTO
MarHuTa

https://infourok.ru/issled
ovanie-magnitnogo-
polya-s-pomoshyu-
cifrovoj-laboratorii-
vernier-i-datchika-
magnitnogo-polya-ego-
vzaimosvyaz-s-
professional-
6031848.html
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HabGmronenue
MarHUTHOTO
rucrepesuca (2
yaca)

MarunurtHoe noJie. Bektop
MAarHUTHOM MHAYKIWHU. JIMHUN
MAarHuTHOW UHAYKIUU.
MarauTHoOE 1oJje KaTyIIKH C
MMOCTOSIHHBIM TOKOM. MaruuTHoe
TI0JI€ B BEIIECTBE.
deppoMarHeTUKu. MarHuTHbIN
TUCTEPE3NC

https://mf.bmstu.ru/info/f
aculty/kf/caf/k6/learn/lab
s/lab el/lab 4 2.pdf

N3yuenue paboTsl
AIIEKTPOJBUTATENS U
JUHAMO-MaIINuHbI (4
gaca)

[TocTtostHHBIN TOK, cHia AMIiepa
(ee HampaBIIEHUE W MOJYJIh),
AJIEKTPOJIBUTATETh TOCTOSTHHOTO
TOKa, TUHAMO-MallliHa (TeHepaTop
MOCTOSIHHOTO TOKA).

https://resh.edu.ru/subject
/lesson/3142/start/

Pa3nen 2. Kosedoanusi u BosiHbI (19 yacoB)

N3yuenne
3aBHCHMOCTH
nepuoja KojaebaHui
JIMHEHKHU Ha

IMapmonuueckue konedbanus. Ux
KHHEMaTHYECKOE, THHAMUYECKOe
Y SHEPIeTUYECKOE ONMCAHUE.
[Tepuon u yactora KoseOaHMiA.

https://zzapomni.com/bra
je-kolebaniya-i-volny-

metodi-2008-16661/1

HAJIMHIPUYECKOU [lepuon ManbIx cBOOOIHBIX

MOBEPXHOCTHU OT KOJIeOaHUH MaTeMaTHYECKOTO

panuyca ee MasTHHKA.

KpUBH3HHI (2 yaca)

N3ydenue ["apmoHMUecKre KoJieOaHuUs. https://zzapomni.com/bra
3aBHCHMOCTH AMIUIHTYIa, IEPUOJT M YaCTOTa je-kolebaniya-i-volny-
AMILTUTY/IbI KoJIcOaHUii. metodi-2008-16661/1
KoJieOaHu i [ToHsiTHE 0 3aTyXaroUMX

MPY>KUHHOTO KOJICOaHUSIX.

MasTHHKA OT
BpeMeHHu (2 yaca)

N3mepenne
AKTUBHOTO U
PEaKTUBHOIO
COITPOTHUBJICHUM
KaTYyIIIKH
MHYKTUBHOCTH (2
yaca)

[TepemeHHBIN TOK. AMIUTUTYTHOE
Y JICCTBYIOIIEE 3HAUYCHUE CUJTBI
TOKA U HANPSHKEHUSL.
Cunycou1alIbHbINA TEPEMEHHBII
TOK. Pe3ucrop, koHaeHcarop u
KaTyIlIKa UHIYKTUBHOCTH B LI€TIN
CHHYCOHMJIAIIBHOTO IEPEMEHHOTO
TOKa. AKTUBHOE U PEAKTUBHOE
(€EMKOCTHO€ ¥l UHIYKTUBHOE)

COITPOTHBJICHUE
Bsenenue B MexaHu4ecKre BOJIHBI, YCIOBUSA
DKCIIEPUMEHTAIBHY | UX PaCIpPOCTPAHECHUA.

10 akycTuky (1 ygac)

[Tonepeunsie U MPOAOJIHHBIE
BoJIHEI. [lepuon, yacrora,
CKOPOCTb PaCIpOCTPAHEHUS U
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JUTMHA BOJIHBL. OTpaKeHUeE,
peoMIICHHE,

uHTepdepeHIus U TUpaKIIUs
BOJIH. 3BYK KaK MEXaHUYecKas
BoJiHA. CKOPOCTH 3BYKa.
I'poMxocTh 3ByKa. BeicoTa ToHa.
Ob6epronbl. TemOp 3ByKa.

Ocuumiorpamma u
CHEKTp TJTACHBIX
3BykoB (1 gac)

[Tepuon, yactora, CKOPOCTH
pacnpoCTpaHEHHUs U JJIMHA
BOJIHBI. CKOPOCTB 3BYKA.
I'poMkocTh 3ByKa. BeicoTa TOHA.
O6eprtonbl. TeMOp 3ByKa. CriekTp
3BYKa.

Crostune
MEXaHUYECKUE
BOJIHEI (1 yac)

Crosiuast MmexaHu4yeckasi BOJHa
KaK CymMMa JIByX BOJIH, OETYIIUX B
MIPOTUBOMOJIOKHBIX
HanpaslieHusX. [lonepeunsie u
MPOJOJIBHBIE CTOSTYNE BOJIHBI.
[Tepuon, yactora, CKOPOCTH
pacnupoCTpAHEHUS U JJIMHA
CTOSYEH BOJIHBI. Y 3IIbI U
Iy4YHOCTH.

BnusiHne rpanun ofHOMEPHOU
cpelbl Ha (POPMUPOBAHUE CTOSUNX
BOJIH. P€30HATOPBI C OTKPBHITHIMU
U 3aKPBITBIMU KOHIIAMH. Y CIIOBHS
00pa3oBaHUsI CTOSYUX 3BYKOBBIX
BOJIH B Pa3JINYHBIX PE30HATOPAX.
OCHOBHOI1 TOH 1 00€PTOHBI
CTOSTYEN 3BYKOBOM BOJIHBI.

N3yuenune ciektpa
3ByKa JJMHEWUHOTO
pe3onaropa (1 gac)

OCHOBHOI1 TOH 1 00€PTOHBI
CTOSYEN 3ByKOBOU BOJIHBI.

N3smepenue
MoKa3aTens
MPETOMIICHUS
IJIOCKONapAILJIEIbHO
1 actunsl (1 yac)

JIyu cBeta. OTpakeHue cBeTa.
3aKOHBI OTPAKEHUS CBETA.
IIpenomiienue cBeta. 3aKOHBI
MPEJIOMIICHUS CBETA.
AOGCOITIOTHBIN TTOKA3aTelb
npenomieHus. OTHOCUTEIbHBIN
MOKa3aTesb MPEJIOMIICHUS

https://fizmat.space/iepho

-files/10-3 11-

3 Otrazhenie prelomleni

e |1 propuskanie.pdf

W3mepenue [TpenomieHue cBeta. 3aKOHBI https://fizmat.space/iepho
MoKa3aTels IIPEIIOMJICHUS CBETA. -files/10-3 11-
TIPEITIOMIICHUS AOGCOITFOTHBIN TTOKa3aTelb 3_Otrazhenie_prelomleni
MPU3MBI T10 npenomiieHusi. OTHOCUTENbHBIH e_i_propuskanie.pdf
MHUHUMAJILHOMY MOKa3aTelb MPEIOMIICHHUSL.
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yIITy OTKJIOHEHHUSI
na3epHoro sy4a (1
gac)

[Tpusma. [Tpenomirstronuii yrou
IIPU3MBL.

[Ipumenenune
a¢dexTa mosIHOTO
BHYTPCHHETO
OTpaXeHHUsI B
m3mepenusx (1 gac)

IlonHOE BHYTpEHHEE OTPAKEHUE.
IIpenenpHbIN yroa NOJIHOIO
BHYTPEHHETO OTPAXKEHUS.

https://olphys.org/olimpi

ady/lepho21/10-1 11-
1 Dispersia.pdf

N3mepenue
NOKa3aTelis
PETOMIICHUS
IPU3MBI C
IIOMOIIBIO
HaOIIOCHUS yTiia
ITOJTHOTO
BHYTPEHHETO
orpaxxenus (1 yac)

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yTOJI MOJTHOTO
BHYTPEHHETO OTPAKEHHUS.

https://olphys.org/olimpi

ady/lepho21/10-1 11-
1 Dispersia.pdf

[IpoBepka popmyiisl
TOHKOM JIMH3BI C
MTOMOUIBIO METOA
napaiakca,
MIPUMEHEHHOTO

IUTS1 OTIPENIEICHUS
MTOJIOKEHUS
n3zoopaxenus (1
qac)

CoOwupatomiue auH3bl. ToOHKas
nrH3a. DOKYCHOE pacCTOSHUE

Y ONTUYECKAs CUjla TOHKOU
JUH3BL. 3aBUCUMOCTH (POKYCHOTO
PacCTOSIHUSI TOHKOU cpeprueckon
JIMH3BI OT €€ TEOMETPUU U
OTHOCHUTEBHOTO MTOKa3aTeNs
npenomieHus. DopMysa TOHKOU
JIMH3BI. Y BEIMYEHUE, JaBAEMOE
nun30M. [Tapamnakc.

N3mepenne
(hoKkycHOro
paccTosiHusA
pacceuBaroeit
TuH3HI (2 yaca)

PacceuBaromye J1MH3EIL

Tonkas nuH3a. DoKycHOE
pPacCTOsSIHUE U ONITUYECKas CUJia
TOHKOW JT1H3bI. DOpMyna TOHKOU
JH3b1. X0/ Jy4a, MPOIIEAIIEro
JIMH3Y O]l TPOU3BOJIBLHBIM YTIJIOM
K €€ INIaBHOM ONTUYECKON OCH.
[TocTpoenne n300pakeHU TOUKU
M OTpe3Ka MpsIMOil B COOMPAIOITUX
Y PacCeUBalOIIUX JUH3AaX U UX
CUCTEMAX.

https://pdfdrive.to/filedo
wnload/10-11-163

Onpenenenue
JUTAHBI BOJIHBI
JIA3€PHOTO
W3JTYYEHUS C
IMOMOIIILIO CXEMBI
FOHnra (2 gaca)

Nurepdepenuus ceera.
KorepeHTHbIE HCTOYHUKHU.
VcioBusa HaOIIOIeHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEp(PEpEHIMOHHOM KapTUHE
OT JBYX KOI€PEHTHBIX
MCTOYHMKOB. I Ipumepsl

https://mathus.ru/olymp/
vseros2000f11fin.pdf
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KJIACCUYECKUX
UHTEP()EPEHITMOHHBIX CXEM

Paznea 3. KanroBasi ¢pusuka (5 yacos)

N3ydenue criekrpa
CBETa Pa3TMIHBIX
HMCTOYHHUKOB C
MTOMOIIIBIO
TUPpaKIInOHHON
pemetku (1 gac)

Hudpakuus cera.
JudpakiroHHas penieTKa.
VYcaoBue HaOIIOICHMS TTIABHBIX
MaKCHMYMOB MPH MaICHUN
MOHOXPOMATUYECKOIO CBETa
Ha TU(PAKIMOHHYIO PEIIETKY.
N3nydyenue u noriomnieHue
(OTOHOB IMpH MEepexoJie aToMa ¢
OJIHOTO YPOBHS SHEPIUH

Ha Ipyrou. Busbl ciekTpos.
CneKkTpoCKOIl.

https://iepho.ru/files/task
s /2018/Spektr.pdf

HUccnenoBanue CBeToanoJ, ”THTEHCUBHOCTh

3aBHCHUMOCTH u3Iy4eHus, GOTOH, SJTEKTPOH.

UHTEHCHBHOCTH

CBCUCHUS

CBETOAMO/A OT CHJIBI

MIPOTEKAOIIETO

Yyepes Hero Toka (2

qaca)

Hab6mroneune CBeToano1, "HTEHCUBHOCTD https://olphys.org/img/sta
U30UPATEITHLHOCTH U3Ty4deHUS, POTOH, DJIIEKTPOH. tic/news/10-2_11-2.pdf
BHYTPCHHETO DHeprusi 1 UMIyJbe GOTOHA.

dhoroaddexra k ®oTo3heKT. 3aKOHBI

JUTMHE BOJIHBI CBETA
(2 gaca)

dboTorddexra. YpaBHeHUE
OitHmTeitHa 1715 porosrddekra.
«Kpacnag rpanuia»
dboTorddexra.
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