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MNOACHUTEJIBHAA 3AIINCKA

Hacrosimas pabodast mporpaMMa Kypca BHEYPOUHOH J1eATEIbHOCTH «OCHOBBI
(U3UUECKOTro 3KCIEPUMEHTa» (Iajsiee — mporpamMMa) pa3paboTaHa B COOTBETCTBUH
c TpeboBaHusIMH (heepaIbHOr0 TOCYAApCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa
cpenHero oomiero oobpaszoBanus (manee — ®I'OC COO) [1, 2] u HampaBieHa
Ha OpraHu3anuio o0y4deHUs B (PU3UKO-MATEMaTHYECKOM MpOoduiie B COOTBETCTBUU
c TpeOoBaHusIMU (perepaibHOM 00pa30BaATENBLHON MNPOrpaMMbl CPEIHETO OOIIETO
obpazosanus (POIT COO) [3].

Peamuzanust mporpaMMbl MOXKET COJIEHCTBOBATH JOCTHKEHHUIO O0YJatOIIUMUCS
mIaHupyeMmbix  pe3ynbratoB  ocBoeHuss @DPOII  COO, pa3BUTHIO JTUYHOCTH
oOy4Jaromuxcs, (OPMUPOBAHUIO M YAOBJIETBOPEHUIO HUX COLMAIBHO 3HAYMMBIX
MHTEPECOB U TOTPEOHOCTEH, camopeanu3alud OOY4YaloOLIUXCS Yepe3 ydacTue
BO BHEYPOYHOH AesTeabHOCTH. OIHOM 13 BOZMOXKHBIX (DOPM peasin3aluy nporpamMmmbl
sBNsieTCsl  Kpy>KOK. [Iporpamma MOXET peaan30BBIBATECA — 00pa30BaTEIbHOU
OpraHu3aluell CaMOCTOSATEIbHO JIMOO Ha OCHOBE B3aMMOCHCTBUS C APYTUMHU
OpraHU3alUAMH, OCYIIECTBISIONIUMHU 00pPa30BaTEIbHYIO NeTETHHOCTb.

[Iporpamma Kypca BHEYpOUHOM AesATENbHOCTH «OCHOBBI  (DHU3UYECKOTO
DKCIIEpUMEHTa» TpeAaHazHaueHa s peanusanuu B 10-11 kiaccax u HampaBiieHa
HAa  JOCTHKEHHE  COOTBETCTBYIOIIMX  PE3yJbTaTOB, chOopMyIMPOBAHHBIX
B (enepanbHOl pabouelt mnporpamme 1o ydyeOHOMY mpeamery «Duzukan
(yriyOJeHHBIN YPOBCHB).

[Tpu n3ydenun Gpu3nku Ha yriayoJIEHHOM YPOBHE peaju3alus dTUX NPUHLIUIIOB
0a3upyercs Ha HCIOJIb30BAHUU CAMOCTOSITENIbHOTO YUYEHHYECKOTO SKCIIEPUMEHTA,
BKJIIOYAIOLIEr0, B TOM uHcie, pabdoThl (U3MUECKOro mnpakTukyma. llpm stom
noJl paboTaMu NMpaKkTUKyMa MOHUMAETCsl CaMOCTOSATEIbHOE MCCIIe0BaHNE, KOTOPOe
MPOBOAUTCS IO PYKOBOJACTBY CBEPHYTOro, OOOOIIEHHOro BHJa 0O€3 MOIIaroBOu
UHCTPYKIIMU. B pe3ynbpTare obecrieunBaeTcsi OBIaeHUE O0YUJAIOIUMUCS YMECHHUSIMH
MPOBOJIUTH MPSIMBIE M KOCBEHHBIE M3MEPEHUsI, UCCIICAOBATh B3aUMHBIC 3aBUCHUMOCTH
IBYX (U3WYECKUX BEIMYMH U OCYIIECTBIISATh MOCTAHOBKY OMNBITOB IO TPOBEPKE
NpeJIOKEHHBIX TUIoTe3. Bece 310 cnocoOCTBYET JOCTUKEHUIO OJHOM M3 OCHOBHBIX
nese n3ydeHus (GU3MKU Ha YPOBHE CPEIHETO OOIIeTro 0O0pa3oBaHUS — OBJIAJICHUIO
OOy4alOUIMMHUCS METOJAAMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUS U TPOBEACHUS
($u3NYECKUX SKCIEPUMEHTOB, aHAM3a U UHTEPIpETaluu HH(OPMaLUH, ONpeIeIeHUs

JOCTOBCPHOCTH IMOJTYYCHHOT'O PE3yJsbTara.



AKTyanpbHOCTh pealM3alMyd JaHHOW IPOrpaMMbl  ONPENEISAETCA  TEM,
4TO €€ OCBOCHHE I[I03BOJIIET OOy4aloUIMMCSi Ha MpPakTUKE O3HAKOMUTHCS
C pa3IMYHbIMU (PU3NUECKUMH SBJICHUSMH, SKCIIEPUMEHTAIBHO U3YUUTh Pa3IuUHbIC
(¢u3nyecKkue 3aKOHOMEPHOCTH, YIIYOUTb CBOM TEOPETHUYECKHUE 3HAHUS, pa3BUTh
UMEIOLIMeCs] U NpUOOPECTH HOBBbIE NMPAKTUYECKUE YMEHHS U HaBBIKM B 00JacTu
IUTAHUPOBAHHUS, MOATOTOBKH, MPOBENEHUS, aHAIM3a U UHTEPIpETalnuu (PU3NIECKOro
IKCIIEPUMEHTA.

[Tporpamma naer oOydaromUMCsi BO3MOXHOCTh MPUOOPECTH MPAKTHUECKHA
OIBIT pabOTHI C JTAOOPATOPHBIM OOOPYIOBAHHEM, OBIIAIETh KOHKPETHBIMU MIPHEMaMHU
UCCIIEIOBATEIbCKOM  JAESATENbHOCTH  HAYMHAIOWEro  (PU3MKa-3KCIEPUMEHTATOPA,
c(OpMUPOBATh HABBIKHA OLEHKH MOTPEIIHOCTEN Pe3yJIbTaTOB U3MEPEHUS (PU3HUUECKUX
BeIMuMH. Peanmuzanmss mporpaMMbl  co3Jaer  yciuoBUS i (DOPMHUPOBAHUS
y 00y4aroluxcsi HECTaHJAPTHOTO KPEATUBHOTO MBIIUIEHUS, COACHCTBYET Pa3BUTHUIO
UHAUBUAYAJBHOCTH  CYXACHHHM, (OPMUPOBAHHIO  KYJIbTYpPbl  OOOCHOBaHHUS
COOCTBEHHOI'O MHEHUS U CBOOO/IBI €T0 BHIPAYKEHUS.

[Tporpamma MokeT OBITH BOCTpeOOBaHAa OOYYaAIOLIUMUCS, KOTOPbIE HMEIOT
MHTEPEC ¥ MOTUBALUIO K YIITYOJIECHHOMY U3YYEHUIO (PU3UKHU U MAaTEMAaTUKH, TOTOBSATCA
K YJaCTHIO B OJINMITHAJaX IKOJIbHUKOB IO (PU3UKE, B paMKaX KOTOPBIX MIPEIYCMOTPEH
IIPAKTUYECKUM TYP.

[Tporpamma mpecneayer He TOJIbKO 0Opa3oBaTesibHbIE, HO U BOCHHUTATEIbHbBIC
LM, TIOCKOJIbKY COOTBETCTBYET HJAEE JKOJOTM3alMu U UAee MNPUKIATHOU
HaIPaBJIEHHOCTH, KOTOpbIE, B YHUCJE IPYTHUX HUJAECH, MOJOXKEHbI B OCHOBY Kypca

¢busuku, nuzydaemoro Ha cryneHu COO.

BapuaHTsl peaju3anuu nporpaMmsl U ()OPMbI IPOBEACHUS 3aAHATHHI

Peanuzanusa mnporpamMmbl  MpeanojiaraeT CouYeTaHWe pa3iuyHbIX  (Hopm
IPYNIOBOW paboOThl (CIyIIAHUE JICKIUH, TUCKYCCHS, MOHTQX IKCIIEPUMEHTAJIBHBIX
YCTaHOBOK, TPOBe/IeHUE (PU3NUECKUX U3MEPCHUH O] PyKOBOJICTBOM IPEIIO/IaBATEs)
U WHIWBUAYaJbHOH paboThl (BBIMOJHEHHE CAMOCTOSATEIBHBIX pPabOT H  paboT
paKkTUKyMa, 00pabOTKa M MHTEpHpeTanus pe3yabTaToB (PU3NUYECKUX H3MEPEHUH).
Hcnonb3oBanue Takux GopM paboThl MOMOraeT pa3BUBaTh Yy 00YyYaIOIIUXCs, C OJHOU
CTOPOHBI, HaBBIKM BOCHPUATHS HOBOM HHPOpMaLMM TPH Pa3IMYHBIX (PopMax
ee Mojayu, a ¢ JPYrol CTOPOHBI — AKTHUBHOCTb, CAMOCTOATEIBLHOCTh M TBOPUECKOE

Hadyayo. B menom peamus3anyss JAHHOW MOPOTPAMMBI  JIOJKHA  IOJIOXKUTEIIBHO



CKa3bIBaThCSl KaK Ha aKTyaJlM3allud 3HAHWN, YMEHHH M HaBBIKOB OO0Yy4aroUIUXCs
B paMKaX HX MpeanpodhecCHOHATLHON TEXHOJIOTHIeCKOH (MH)KEHEPHOH ) MMOATOTOBKH,
TaK 1 Ha COIMAJILHOM (POPMUPOBAHHUH JIMYHOCTH OO0 yUYaIOIIUXCSI.

[IporpamMMma Kypca paccuuTana Ha 68 4acoB, B paMKaX KOTOPBIX MPETyCMOTPEHBI
Takre (HopMbl padoT, KaK JIEKIMH, CaMOCTOSITENIbHbIE pabOThl M padOThl MPAKTUKyMA.
B xome caMmocTosTeNBPHBIX pabOT oOOydaromuecs I0J KOHTPOJIEM TperojaBaresis
3aKPETUJISIIOT HOBBIE 3HAHWS, OTPAOATHIBAIOT OMNpe/IeeHHbIe YMEHHS M HaBbIKU. PaOboThI
NpaKTUKyMa  MOApPa3yMEBAIOT  CAMOCTOSATENIbHOE  pelleHHe  OOyJaroIMMUCA
HKCIIEPUMEHTANIBHBIX (U3MYECKUX 3aad. Temarvka pabOT NpakTUKymMa M IOPSIOK
UX CJIEIOBAHUSI COOTBETCTBYIOT CTPYKTYpE TEMATHUYECKOIO IJIAHUPOBaHUs (esiepaabHON
paboueii mporpamMMeI TI0 yaeOHOMY TipenMeTy «Du3nkay (yriryOJeHHbIH ypOBEHD).

[IporpaMmma paccuuTaHa Ha peaM3alldi0 B TEUEHUE JBYX JIeT OOydeHus
B 10-11 kmaccax mpu TPOBEICHWM 3aHITHH OJWH pa3 B Hememo oobeMoMm 1 gac
kaxzaoe. [lo ycMoTpeHuio y4yuTens MHOPSAIAOK CJIEAOBaHUS 3aHATUNH MOXKET OBITh
U3MEHEH, @ HEKOTOpPBIE MOT'YT OBITh HCKIIFOUEHBI.

Jlomyckaercs peanu3alysi 4aCTU IporpaMMBbl B TEUEHHE OTHOTO yueOHOro rojia —
st o0ydaromuxcst Tobko 10-ro mmm Tosbko 11-ro kimacca. OqHAKO B ATOM Cirydae
npu padore ¢ obywaronumucs 11-ro kimacca peKOMEHJYeTCsl HAUMHATh W3JI0KEHHUE
y4eOHOro Marepuana ¢ TMpPOBEJACHUS 3aHSATUN, HaNpaBIE€HHbIX Ha OCBOCHHE
00 y4arOIMMUCS OCHOBHBIX IPUEMOB U METOJIOB 00PAOOTKHU pe3yabTaTOB (PU3NUYECKUX
U3MEPEHU W OICHKHM morperrHocTer. s storo pexkomenayercs: 1) mpoBecTH
B Kkiacce 3aHaTus Ne 1, Ne 3 u Ne 5 u3 nmporpammer 10-ro kiiacca; 2) 3aaath Ha A0M
BoIMTOTHeHKE 3aaaHuii Ne 2, No 4 u Ne 6 u3 nporpammsbl 10-ro kinacca; 3) B gajbHEHIIIEM
crenoBath nporpamme 11-ro knacca, UCKJIIOUMB U3 HEE, N0 YCMOTPEHUIO YUUTE,
Kakue-moo Tpu 3aHstus (Hampumep, Ne 16, Ne 17, Ne 18).

Bo3MoxkHO Takxe ocBoeHre o0ydaromumucs 11-ro kiaacca moiHoi nporpaMmmsl
IIpU YCIIOBUH MPOBEICHUS 3aHATHH JIBa pa3a B HEIETI0 00heMOM 2 yaca KaxKJ0e.

Psg pabor mpaktukyma (Ha YCMOTpPEHHE YYHUTENII) MOXKET OBITh 3aJaH
OoOy4JaIMUMCs Ha JOM I CaMOCTOSITEbHOTO BBIMOJHEHUS C MOCIEAYIOIUM

KOHTPOJIEM U O0CYKJIEHUEM MOJTYyYEHHBIX PE3YIIbTATOB.

B3anmocBsssb ¢ QpenepaibHoil padoyeil NpOrpaMMon BOCIIUTAHUSA
[Iporpamma pa3paborana ¢ y4eToM pekoMmMeHAanui denepaibHOl padoueit
porpaMMbl BOCIIUTaHMsI. B 4aCTHOCTH, OHa YUHUTHIBAET TICUXOJIOTO-TIETarOrHIeCKIe

0COOCHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM KaTEropuu 00yJIaronuxcs.



[Iporpamma COOTBETCTBYET TakKUM LEISIM BOCIUTaHUA OOy4aroluXxcs,
KaK Pa3BUTHUE JIMYHOCTH, CO3/IaHUE YCIOBUM JIJISi CAMOOIIPEICIICHH S U COI[UATU3AIUH.

[Iporpamma  comeicTByeT peHICHUIO CIEAYIOMMX 3a7ad  BOCHUTAHUS
OOy4aroIMXCsA: YCBOCHUE 3HAHUM, HOPM, JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
TpaJuIIMi, KOTOpBIE BRIPA0OTANIO POCCUICKOE OOLIECTBO; (POPMUPOBAHUE U Pa3BUTHE
JUYHOCTHBIX  OTHONIIEHWH K OTHUM HOpMaM, IIEHHOCTAM; MPHOOpETeHHE
COOTBETCTBYIOLLEIO 3TUM HOPMaM, LIEHHOCTSIM, TPAJAMLIUSIM COLIMOKYJIbTYPHOI'O OIBITA
MOBEACHUS, OOIICHMS, MEKJIUYHOCTHBIX W COIMAJIBHBIX OTHOIICHHWH, MPUMCHCHUS
NOJIYYCHHBIX  3HAHWMI; JOCTH)KEHHE  JIMYHOCTHBIX  pE3YJIbTATOB  OCBOCHHUS
o0111e00pazoBarenbLHON nporpamMmel o gusuke B coorBercTBUn ¢ ®I'OC COO.

[Iporpamma COOTBETCTBYET CJEIYIOIIMM OCHOBHBIM HAIIPABJIECHUSAM BOCITUTAHUS.

1) TpymoBoe BOCIUTaHHE — BOCIHUTAHUEC YBWKCHHS K TPYAY, TPYISIIAMCS,
pesyiabTataM Tpyda (CBOEro M JPYrHX JIIOJei), OpHEHTAIUsl Ha TPYIAOBYIO
NEeATEIbHOCTb, MOJTy4CHHE npodeccuu, JMYHOCTHOE CaMOBBIPAXKEHUE
B MPOJYKTHBHOM, HPABCTBEHHO JOCTOMHOM TpYyA€ B POCCHUICKOM OOIECTBE,
JNOCTH)KEHHE BBIAAIONIMXCS PpE3yJbTaTOB B MNPO(PECCHOHATBLHON JIESTEIbHOCTH.
[leneBbIMH OpHEHTHUPAMH SBISIOTCA: (OPMUPOBAHHE OCO3HAHHOW TOTOBHOCTHU
K TMOJIyYEHUI0 MNpOoPEeCCHOHATBHOrO 00pa30BaHUs, HENPEPHIBHOMY OOpa30BaHUIO
B TEUEHHUE JKM3HMU KaK YCJIOBHIO YCIEUIHOM MpodecCHOHANbHOM M O0O0IIEeCTBEHHOU
NeSATEIHbHOCTH; TIOHMMaHue crnenuduku camooOpa3oBaHusi W MpodeccuoHaIbHOM
CaMOIIOJATOTOBKA B HMH(OPMALIMOHHOM  BBICOKOTEXHOJIOTMYECKOM  OOIIECTBE,
TOTOBHOCTH YUUTHCA U TPYIUTHCS B COBPEMEHHOM OOLIECTBE; OPUEHTUPOBAHHOCTH
Ha OCO3HaHHBIM BBIOOP cdepbl MNPodecCHOHANBHON TPYAOBON JEATEIHHOCTH
B POCCUICKOM OOIIECTBE C YUETOM JIMYHBIX )KU3HEHHBIX IJTAHOB, MOTPEOHOCTEN CBOEH
CEMBHU, O0IIIECTBA.

2) DKOJOTHYECKOE BOCIHTaHHE — (hOPMHUPOBAHHE SKOJIOTMYECCKON KYJIBTYPHI,
OTBETCTBEHHOT'0, OEPEKHOT0 OTHOILIEHUSI K MPHUPOJIE, OKPYXKAIOLIEH Cpele Ha OCHOBE
POCCHUHCKUX TPaIUIIMOHHBIX JTyXOBHBIX IIGHHOCTEH, HABBIKOB OXpaHbI, 3alllHTHI,
BOCCTAHOBJICHHSI TIPUPOJIbI, OKpYKarole cpeapl. LleneBbIM OpHEHTHPOM SBIISETCS
OCO3HaHHE HEOOXOAMMOCTU TPUMEHEHHS 3HAHUSI €CTECTBEHHBIX M COIMAIBHBIX HAYK
JUIE  pasyMHOT0, OEpeKIIMBOTO TMPHUPOJIONOIb30BaHUS B OBITY, OOIIECTBEHHOM
NPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO MMO3HAHUS — BOCIIUTAHUE CTPEMIICHHUS K MIO3HAHUIO CeOs

W JPYTUX JIOJEH, MpUpOabl U OOIIEeCTBa, K TOJYyYEHUIO 3HAHUN, KaueCTBEHHOTO
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o0pa3oBaHusl C YYETOM JMYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
[leneBbIMH OpUEHTHUPAMHU SBIAIOTCS: (OPMUPOBAHHUE JCSITEIBHO BBIPAKEHHOTO
MO03HABATEIILHOTO MHTEpeca B 00JacTh (PU3MKK C Yy4ETOM CBOMX HWHTEPECOB,
CIIOCOOHOCTEH, JIOCTHIKEHHM, TMOJyYeHHE MPEJCTABICHUNH O COBPEMEHHON Hay4dHOM
KapTUHE MHpPA, O JOCTHXKEHUSAX HAYKH W TEXHUKH, O 3HAYCHUM HAYKH B JKU3HU
poccuiickoro oOIecTBa, 00eCeYeHUH €ro 0e30MacHOCTH; MPUOOPETEHUE HABBIKOB
KPUTUYECKOTO MBIIUICHHS, ONPEASICHUS JTOCTOBEPHON HAy4YHOW WHGOOpMAIIH
M KPUTHMKU AHTUHAYYHBIX IMPEICTABICHUM; pPa3BUTUE WU NPUMECHEHUE HABBIKOB
HAOIONCHNS, HAKOIUICHWSI W CHCTeMaTH3aliid (HaKTOB, OCMBICICHUS OIBITA

B CCT@CTBGHHO'H&Y‘IHOﬁ obiacTn IIO3HaHMUAI, HCCJICOBATEILCKOM AESITEILHOCTH.

Oco0eHHocTH PAadOTHI YYUTEJIA N0 POrpamMmme

[lpu peanuzanuu AaHHOW MPOrpaMMbl 3a7adya YUHUTENs COCTOMT B TOM,
YTOOBI CO3/IaTh YCJOBUS [UJII YCBOCHHS OOYYAIOIIMMUCS HOBBIX 3HAHUM,
NPUOOPETCHUsT WMHU HOBBIX YMEHHH HW 3aKpEIJICHHUS HaBBIKOB, HEOOXOIMMBIX
JUTS TIPOBEACHUS (DU3MICCKUX DKCIIEPUMEHTOB M aHAIIM3A MTOJy4CHHBIX PE3yJIbTAaTOB.

Jns pemieHust 3TOM 3alaud HEOOXOJMMO Halauuve B KaOuHeTe (DU3MKu
o0opymoBaHMs, KOMIUIEKTYIOITUX M PAcXOJHBIX MAaTEpUajioB, TPEOYIOMMXCS
JUTSI TIPOBEACHUS CaMOCTOSITENIbHBIX paboT ® paboT TmpakTukyma. IlepedeHb
npejyiaraeMpix  pador  copMupoBaH TaKMM ~ 00pa3oM, UYTO  MOJTOTOBKA
K WX TPOBEACHUIO HE JOJKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPyJHEHUN —
BCE HEOOXOMMMOE [JIsl peaiu3allid MpOorpamMMbl, KaK TMPaBUiIo, JMOO HAXOIUTCS
B KaOuHeTe Pu3uKH, MO0 TOCTYITHO B TOBCETHEBHOM OBITOBOM OOMXOJIE.

[lepen HayanoM 3aHATHA  YYUTENIO PEKOMEHIYETCS CaMOCTOATEIBHO
BBITIOJIHUTh BCE TEOPETUUYECKUE 3aJaHusl, CaMOCTOSTENIbHbIe pPa0OThl U PpabOThI
MIPaKTUKYMa, KOTOPbIE TOJHKHBI OyAYT BBIMOJHATH 00yJarouecs. ITo JacT YUUTEIIO
BO3MOXHOCTh HE TOJIbKO BBISBUTH BO3MOXXHBIC TEXHHUYECKHE MPOOIEMBI,
HO W TIOJYYUTh KOHTPOJIBHBIC PE3yJbTaThl U3MEPEHHA W HX 00pabOTKH, KOTOPBIC
MOHAMO0ATCA JUIA  JANbHEHWIIEH TMPOBEPKH TMPABUILHOCTH BBIOJTHCHHS padoT
00 yJaroIMMHCSI.

[TockoNMbKY OJHHMM U3 TJABHBIX PE3yJbTaTOB paOOTHl YYHTENS B paMKax
BHEYPOUYHOMU JIEATEILHOCTH SIBJISIETCS JINYHOCTHOE pa3BUTUE 00YUAIOLIUXCS, YUUTEIIO
pEKOMEHyeTCs TPU TPOBEJACHUU 3aHATHHA 10 TPOrpaMMe aKTHBHO Yy4acCTBOBATH
B JICATENBHOCTH OOYYAIONMIUXCS, KOHTPOJUPOBATh XOJ  BBITIOJHEHUS WUMH

OKCIIEPUMEHTATILHON pabOThl, HAMpaBIsATh U KOPPEKTUPOBATh WX JEHCTBUA,
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CBOCBPEMEHHO  yKa3blBaTh HA  OMMOKK ©W  HEJOYEThI,  IOJCKA3hIBATh
U JIEMOHCTPUPOBATH MPABUJILHBIE CIIOCOOBI BBITIOJIHCHUS TMPAKTHYCCKON padoTHI,
00CYXXJIaTh MPUYUHBI U BO3MOXKHBIE TIOCIEACTBUS JOIMYCKaeMbIX OmHUOOK. Bo Bpems
3aHATHM ~ HEOOXOJMMO  TOJJIEPXKUBATH  J0OpOXKEIATEIbHYIO atMocdepy
COTPYIHUYECTBA.

Yyuteno ciaemyeT  y4MTHIBaTh, UYTO JIOTUKA OCBOCHHUS  IPOTPaMMBI
npeanojaraeT MocjieAoBaTeIbHOE M3YYEeHHE MaTepuaja — CHaudajga oOydaromuecs
JOJDKHBI OCBOUTH 0a30BbIC MPUEMBI M METOBI MPOBENCHHS (GU3HUCCKUX HU3MEPCHHM
1 00pabOTKH TOYy9aeMbIX Pe3yJIbTaTOB, a YXKE 3aTe€M MPUMEHSATh WX Ha MPAKTUKE
0 CXEME€ «OT MPOCTOro K cioxHOMY». lloromy mpumepHas cxema IpOBEICHUS
3aHATHH MO MPOTrpaMMe MOXKET OBITh CJICYIOIICH:

1) o0OBsCHEHUE TEOPETUUYCCKOTO MaTepHalia 1o TEME;

2) TOATOTOBKA K BBHIMOJHEHUIO CaMOCTOSATEIILHOW pPa0OThI MM PaOOTHI
MPaKTHUKyMa — OOCYXKJCHHE 3aJaHus, YCTPOMCTBA AKCIIEPUMEHTATHLHOW YCTAaHOBKH,
HEOOXOIMMOTO TEOPETUYECKOTO MaTepHuayia, TPHEMOB W METOJOB TNPSIMBIX
HKCIIEPUMEHTAJIBHBIX U3MEPEHUH, ClIOCOO0B UX 00pabOTKU M OIEHKH MOTrPENTHOCTEN
W3MEPEHNM;

3) mpoBeneHUE CaMOCTOSITEIIFHON pabOThI WM PA0OTHI MPAKTUKYMa, KOHTPOJIb
MIPABUIIBHOCTHY TIPOBEICHUS N3MEPEHUM;

4) o0paboTKa  TOJIYYEHHBIX  OKCICPUMCHTAIBHBIX  JAaHHBIX,  OICHKA
MOTPELTHOCTEN;

5) obcyxmeHne pe3yabTaToB O00PaOOTKH MOJYYEHHBIX JKCICPUMEHTAIBHBIX
JTAHHBIX U TIPOBEPKA UX MPABUIHHOCTH.

B ciyyae HexBaTKu BpeMEHU Ha pean3allvio B KJlacce MyHKTa 4 TaHHON CXEMBI
PEKOMEHAYETCS TMPEIJIOKUATh OOYYAIOIIMMCS  BBIITOJIHUTH  COOTBETCTBYIOIIHE
JNEUCTBUA JIOMa, a MYHKT S peaau30oBaTh B Hauaje CIEAYIOIIETO 3aHsATHA,
700 TPOBECTH HEOOXOAUMBIE OOCYXIEHHUS ¢ OOyJarouMMUCS B TOPSIKE

WHJMBUTyaJIbHOU pabOoTHI.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJBbHOCTH
«OCHOBBI PUB3NYECKOI'O OKCIIEPUMEHTA
(®PU3UKO-MATEMATUYECKUHN ITPO®UJIB)»

10 KJIACC

3ansaTue 1. [lorpemiHocTH B 3KCIIEPUMEHTE

Jekyua «llorpemHocTn NOpsMBIX H3MEpeHHiI». OOCyxaaeTcs mnpupona
BO3HUKHOBEHUS ITOIPEMIHOCTEW, METOABI UX MUHUMH3ALMN U OLICHKH.

Jekyua «llorpemiHOCTH KOCBEHHBIX H3MEpEeHUi». OOCYKIAIOTCS METO/bI
Y [IPUEMBI OLIEHKHU NTOTPEITHOCTEN KOCBEHHBIX U3MEPEHHUM.

Hcnonvzyemvie mamepuanwi: [4], gacts 1.

3ansTue 2. OueHKa NOrpenHocTeld NMPAMbIX M1 KOCBEHHBIX U3MepeHu i
Camocmoamenvhan paooma «OLEHKA MOTPEITHOCTEN KOCBEHHBIX U3MEPEHUN

I10 pE3yJibTaTaM IIPAMBIX HSMGPGHHﬁ)).

3anaTne 3. YcpeaHeHue — M3MepeHMH. CayvailHasi  NMOrPelHOCTb.
Kunemarnuyeckue usmMepeHus

Jekyusa «CaydailHple OrpentHocTH». B COOTBETCTBUM € YPOBHEM MOATOTOBKHU
00y4aroIuXcs ¥ JOCTYITHBIM 000PYIOBAHUEM MOXKET OBITh MPOBEICHA OJHA U3 JIBYX
paboT MpakTUKyMa.

Ilpakmukym Ne 1

3aoanue. Onpeaenure ¢ MaKCUMaJbHOM TOYHOCTBIO CPEAHIOID CKOPOCTh
JIBUKEHUS 3€pHBIIIKA MIIIEHa B OYTBHUIKE C BOJIOM.

Obopyoosanue. IlimeHo, HamolHEHHass BOAOW IUIaCTHKOBas OyTbUIKa
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, JIMHEHKA.

Kpamkoe  onucanue pewenusa. IlpoBoguTcs cepusi  IKCHEPUMEHTOB
10 U3MEPEHUIO C IOMOIIBIO CEKYHAOMEpPa BPEMEHHU MPOXOKACHUS 3€PHBIIIKOM MIIIEHA
B TOJIIE BOABl HEKOTOPOro (PUKCHUPOBAHHOTO PACCTOSHMS BIOJb BEPTHKAIH.
Beruucnsiercst  cpenHee BpeMsl  IBHDKEHHMS 3€peH. PaccumTbhiBaeTcs  CpenHss
YCTAaHOBMBIIASICSI CKOPOCTh 3TOr0 ABMKEHUS. OLEHMBAETCS MTOTPEIIHOCTD.

Onucanue cxoxceii pabomvl NpPaAKMuKyma: BCEPOCCUNCKas OJHUMIIHAJA

IIKOJIbHUKOB 10 (hu3mke, peruoHanbHbii 3Tan 2023 r., 3amaya «[lmeHo u BA3KOCTH»

[9, 10].



Ilpakmukym Ne 2

3aoanue. CobepuTe yCTAaHOBKY JJIS 3allycKa IIapUKa B TOJIET C HEKOTOPOU
BBICOTBI C (PMKCHPOBAHHOW TOPHU3OHTAJIILHOW HayajdbHOM CKOpoCThIO. Mcciemyiite
3aBUCUMOCTb BEPTUKAIBHOM W TOPU30HTAIBHOM KOOpAMHAT IIApUKA TPH IOJIETE.
Onpenenute CKOPOCTh IIApHKa B HAYAJIE MTOJIETA.

Obopyoosanue. CTalbHOW  IAPUK, IYCKOBOE  YCTPOHCTBO  (OTpe3oK
AMIOMUHUEBOTO MPO(GWISL, MAaTHUT HEOJMMOBBIN, /IBA CTAIBHBIX IMIAPUKA), IITATHB
C JIAIKOM 1 My TOMN, MaJISIPHBINA CKOTY, PyJeTKa, KOMMpOBajbHAas Oymara.

Kpamxkoe onucanue pewenus. OcymecTBisiercss cOOpKa MyCKOBOH YCTaHOBKH.
IIpoBoauTCs cepus IKCIEPUMEHTOB I10 3aIlyCKy ILIAPUKA B IOJIET U U3MEPEHUIO
KOOpJIMHAT NaJeHMs IIapuKa OTHOCUTEIBHO TOUKHU cOpoca. [1o moaydeHHbIM JaHHBIM
pacCYUTBHIBACTCS HayaabHas CKOPOCTH I10JIETa IapUKa.

Onucanue cxodxceil pabomvl NpaKMuKyma. MEKIYHAPOAHAS OJUMIIMAIA

110 dKcrepuMeHTanbHol pu3uke 2021 T., 3amava «[Iymka» [11].

3aunsTue 4. [Ipocreiimne reomeTpuyecKkue U3MepeHust

Ipaxkmuxkym

3aoanue. Onpenenure C MaKCUMAaJIbHOM TOYHOCTBIO TOJILIMHY MPOBOJOKHU
Y BHEIIHUM AUaMETp UTJIbI, TUIONa/1b HAPUCOBAHHOM Ha JIucTe OymMaru purypsl, 00bem
opycka. O1leHUTE MOrPEIIHOCTH.

Obopyodosanue. TlpoBonoka, urina or mmpuna (CO CTOYEHHBIM OCTPUEM),
n300pakeHne (Uryphl CIOXKHOW (OpMBI Ha Pa3IMHOBAHHOW KBaJpaTamu Oymare,
JI€PEBSIHHBIN OpYCOK, JIMHEWKA, IITAHT€HIUPKYJIb.

Kpamxoe onucanue pewenus. 1IpoBOIATCS M3MEPEHHUs TONIIHUHBI TPOBOJIOKU
MeTo0M psfoB. [IpoBoauTCs U3MEpeHHe quaMeTpa UIJibl METOJOM IPOKATHIBAHMUS.
[TpoBoauTCs M3MepeHue MmIomaaM GUrypsl METOAOM IO/ICUETA IIIOMIAIU MO KJIETKaM
CeTKM M3BecTHOro 1mara. [IpoBoautcs uaMepeHue radapuToB OpycKa U BBIUHCICHUE
ero obbema. OIllEHHBAaETCS MOTPEIIHOCTh HM3MEPEHHbIX Benu4uH. [IpoBoautcs

IMPOBECPKA MPABUJIbHOCTH U3BMCPCHUA AUaMCTpPa UIJIbI ¢ TIOMOIIBIO IITAHTCHIIUPKYJIA.

3ansatue 5. I'padukm 3KcnepuMeHTAIBHBIX 3aBucuMocTeil. I['paduueckas
00padoTKa JaHHBIX
Jexyuna «Odopmienrue rpaduKOB HSKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH.

['paduueckas oOpaboTKa TaHHBIXY.
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OOcyxaloTcss OCHOBHBbIE TMpaBmia odopmiieHHs TpadUKOB 3aBUCUMOCTEN
(bu3nYECKUX BETUYHMH IPYT OT IpyTa.

Camocmoamenvnaa paooma «Iloctpoenue rpaduKOB B COOTBETCTBUU
C MU3YYEHHBIMU MIPABUJIAMH C UCIIOJIb30BAaHHEM TOTOBBIX TAOJIHII C JAHHBIMU.

Hcnonvzyemvie mamepuanvi: MeTOOUYECKUe pekoMeHpauuu lleHTpanbHOM
NPeAMETHO-METOJMUECKOM KOMHUCCHM 10 OIICHMBaHUIO oOQopMIIeHHsS TpaduKoB

Ha MPAKTHYECKUX TypaX BCEPOCCHICKOM OJIMMITHAIIBI ITKOJILHUKOB 110 (hm3uke [12].

3anaTne 6. O0padoTKa HeJIMHEHHBIX 3aBHCHMMOCTEN: JIMHeApU3alusi, MOACYeT
IUIOIIAAU MO rPaduKoM, MOCTPOCHUE KAacaTeNbHBIX K IPauKy

Jexkyua «JIuHeapusanus OSKCIEPUMEHTAIBHBIX 3aBUCHMOCTEM W JIpyrue
rpaduueckue cnocoObl 00pabOTKU AaHHBIX».

OOcyxpaaercss  METOI  3aMEHbl  IEPEMEHHBIX  MpU  JIMHEAPU3ALHH
HKCIEPUMEHTANIbHBIX 3aBUCHUMOCTeN. OOcyxnaercs (pU3MUECKUIl CMBICT IUIOIIAIH

o1 rpauKoM U yriioBoro koddduiimenTa KacarelbHON K rpaguky.

3ansaTne 7. W3MmepeHue 3aBHCHUMOCTM KOOPAMHATHI TPAHHUBI 00JaCTH
HAMOKAaHUS OT BpeMeHU. JInneapu3auus 3aBUCUMOCTH

Ilpaxkmuxkym

3aoanue. BripexbTe 13 OymaxHou canderku aeHTy qiauHoi 30 cM U IUPUHOM
2—-3 cM. OmycTuTe KoHell O0yMaKHOM JICHTHI B BOAY U BKIIIOUUTE ceKyHaomep. 3yunre
3aBHCHUMOCTh KOOPJIMHATHI TPAHUIIBI 00JIACTH, MPOMMUTABIICHCS] BOJOW, OT BPEMCHH.
Onpenenure XxapakTep 3TOW 3aBUCHUMOCTH.

Obopyoosanue. Cekynnomep, OymaxHubie caaderku, pyJjeTka, dyamka [letpu.

Kpamxoe onucanue pewenus. CTaBUTCS ONBIT MO HW3YYCHUIO JBUKCHUS
rpaHUIlbl HaMOKaHus OymaxkHou canderku. Mcmonp3yeTcss 3ameHa MepeMEHHBIX
JUISL JIMHEapu3alii 3aBUCUMOCTH W TOCTPOEHUS JIMHEWMHOro rpaduka, KOTOPBIN
BITOCJIC/ICTBHH TIO3BOJISICT CYIUTh O KOHKPETHOM XapaKTePe 3aBUCUMOCTH.

Onucanue cxooiceii pabomst npakmuxyma: [5], 3amaga Ne 32 «Hamoxanwue

TKaHN».

3ausTue 8. U3yueHune ynpyroro rucrepesuca
Ipaxkmuxkym
3aoanue. 3akpenure ¢ TOMOLIBIO 3aKMMa JIMHEWKY Ha cToje. [IpoaeHpTe qyxKy

3aKHUMa B KOJIBIIO 0aHKOBCKOI PE3UHKHU. 3aHeHI/ITC KPXOUYKOM JHHAMOMCETpa KOJIbBIO
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pesunku. M3MepbTe 3aBUCMMOCTh JUTMHBI PE3UHKH OT PACTATUBAIOIICH CHIIBI
npu Harpyske (pacTsbkeHuM) U pasrpyske. [IpoBenute nsmepenus c¢ marom B 0,5 H,
pu KaXXa0M u3Mepennn jaenaiite 3aaepkky B 30 c. [locTpoiiTe rpadguk u3mMepeHHOM
3aBHCHUMOCTH, ONUIINTE €€ XapakTtep. CraenaiTe MNpeAnoNoXeHUs O MNpPUYUHAX
HaOI01aeMoii 3aBUCUMOCTH. PaccunTaiiTe, B Kakux IMpeeiax JICKUT KOIPPUITUSHT
KECTKOCTH PE3MHOBOTO KOJIblIa. VCTMOmb3ysl MOJyYeHHBIE NaHHBIE, paccuuTaiiTe,
KaKyI0 YHEPTHUIO0 MOTJIOTHIIA PE3UHKA 32 BPEMS MIPOBEICHUS U3MEPCHHUM.

Obopyoosanue. JIuneiika, 3aKuM, TUHAMOMETpP C TpeaenaoM u3mepeHui 5 H,
PE3MHOBOE KOJIBIIO (pe3nHKa JIsi 0AHKHOT), CEKYHJIOMED.

Kpamxoe onucanue pewenus. BbIOMHAETCS ONBIT MO U3YYEHUIO 3aBUCUMOCTHU
CHJIBI YIIPYTOCTU PE3MHOBOTO KOJIbIIA OT €ro JUIMHBI IIPHU MOCTEIIEHHOM YBEJIUYEHUU
W TIpY TIOCTENIEHHOM YMEHBIIICHUU pPACcTATHUBAIONIeH cuibl. Habmromaercs sBIeHUE
VIIPYToro THUCTepe3uca. JIBe TMOIydeHHBIC HKCIICPUMEHTAIbHBIE 3aBUCHMOCTHU

HaHOCATCA Ha OANH r‘pa(bm( HpOBOI[I/ITCH aHaJINu3 IIOJJYYCHHBIX PC3YJIbTAaTOB.

3anaTne 9. Haxoxaenue Macchl JIMHEHKM M IINPUIA ¢ MNOMOLIBIO
YPABHOBEIIMBAHUSA pblYyara

Ilpakmuxym

3aoanue. OnpenenuTe ¢ MaKCUMaJIbHOW TOYHOCTBIO MAcCy IIMPHUIIA U MACCy
JIMHENKHU.

Obopyoosanue. Inpur oobemom 20 M1, TUHEHKA, CTaKaH C BOJOM.

Kpamkoe onucanue pewenus. K KOHIly JMHEHKH, KOTOpas HCIOJb3YyeTCS
B KQUECTBE phluara, MmojBEIIMBAETCS IIMpull. M3mepsieTcss 3aBUCUMOCTh KOOPIUHATHI
TOYKH OMOPHI YPABHOBEIIIEHHOTO phluara oT 00bema Boibl B mmmpuiie. [1o moimydeHHbIM
JTAHHBIM OIPECIIAIOTCS Macca IIMpHUIla U Macca JTMHEHKU.

Onucanue cxooicell pabomvl NPaKmMuKyma:. PeTUOHATBHBIA ATall OJUMITUAIBI

uM. JIx. K. MakcBesta no pusuke, 2014 1., 8 kiacce, 3anaua «HenecTpyKTHBHBIN aHATN3Y.

3ausTue 10. U3mepenue kodpPuunenTa IHePreTHYECKUX NOTEPh MPH OTCKOKE
LHIAPUKA OT MOBEPXHOCTH

Ilpakmuxkym

3adanue. llpoBenure ucCCiIeIOBaHUE 3aBUCHUMOCTH BBICOTHI OTCKOKA IIapHKa
1ocjie COyAapeHus C MOBEPXHOCTBIO CTOJa OT BbICOTHI cOpoca. [IpoBenurte ombIT

IJB1 IBYX THUIIOB HIApPHUKOB. Onpe,uem/ITe XapaKTCp 3aBUCUMOCTH.
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Obopyoosanue. 1llapuk pajis HACTOJBHOTO TEHHHCA, PE3UHOBBIM IIApUK
«TIOMPBITYHY, PYJIETKA, MAJSIPHBINA CKOTY.

Kpamkoe onucanue pewenus. 1IpoBOIUTCS ONBIT MO W3MEPEHHUIO BBICOTHI
OTCKOKa IIapuKa TOCIIe COYAAapeHHs C MOBEPXHOCTHIO TOPU3OHTAIHLHOIO CTOJIA
B 3aBUCHMOCTH OT BBICOTHI cOpoca. M3amepeHust mpoBoaaTcs Uit IBYX TUITOB IIIAPUKOB.
JI1s1 pe3nHOBOro IIapvKa 3aBUCUMOCTD SIBJISICTCS MPSMOW MPOMOPLUHUOHATBHOCTHIO,
JUIs 1IapyuKa OT HACTOJILHOTO TEHHHCA 3aBUCUMOCTh HE SBISIETCS TaKOBOM.

OOcyxaaroTcss BO3MOKHBIE IPUYMHBI IOJYYEHHBIX PE3YIbTaTOB.

3ansTue 11. Onpenesnenne TeMI0eMKOCTH TBEPAOIo Teja

Ilpakmuxym

3adanue. Onpenennure ¢ MaKCUMaIbHOM TOYHOCTBIO TEIIIOEMKOCTh IPy3HKa.

Obopyoosanue. I'py3uk maccoit 50 r, crakan o6bemom 0,2 11 ¢ BO10 KOMHATHOM
TEMIEPaTyphl, €MKOCTb C TOpSYe BOMOH, JABa TEepMOMETpa, candeTKH, MOIHOC,
HUTB.

Kpamxoe onucanue pewernus. [IpoBOAUTCS OMBIT IO U3MEPEHUIO TETIIIOEMKOCTH
Irpy3MKa METOJOM IIEPEHOCAa €ro M3 XOJIOJHOM BOABI B ropsadyr. OueHuBaercs
U3MEHEHHE TeMIepaTyphl XOJOJHONW BOABI 32 CUET MOJY4YCHUS KOJINYECTBA TETIJIOTHI

OT FOPSIYETO TPY3HKA.

3ansatue 12. M3MepeHne TeMmeparypbl PyK JKCIEpMMEHTATOPAa W JAaBJICHUSs,
KOTOpOe MOTYT C03/1aTh €ro Jerkue

Ilpaxkmuxkym

3a0anue. 1) Omnpepenure BHyTpeHHee cedeHne Tpyoku. IlomcoemuHute
K mmpuily oobsemom 20 M TpyOKY C MOMENICHHOW B HEE Karuieid BOABI. 3aKMUTE
IIMPUI] B JIAJOHAX U HarpeBaiTe e€ro TakMM oOpa3oM B T€UCHHE 5 MUHYT. M3mepbTe
nepeMelicHre Karum 1o Tpyoke. Mcmonb3ys mMojdydeHHBbIC JaHHBbIC, OIICHHTE
TEMIIEPATYPy PYK 3KcnepuMeHrtaTopa. 2) Jloxaurech, KOraa IIIPHIl CHOBA MPUMET
KOMHATHYIO TemIepaTypy. BiyBas Bo3myx B CBOOOIHBIN KOHEI TPYOKH, U3MEPHTE
nepeMenieHre Karii IPH MaKCHMaJIbHOM JIaBJICHUN BO31yXa, CO3aBacMOM Ha KOHIIC
TpyOKkH. Icob3ys MoTydeHHbIC JaHHBIC, OIICHUTE TaBJICHHE, KOTOPOE MOT'YT CO3/1aTh
JICTKUE DKCITIEPUMEHTATOPA.

Obopyoosanue. llnpur; o6bemom 20 mi1, TpyOka OT MH(Y3MOHHON CHUCTEMBI,

BOJIa, JIMHENKA, CEKYHIOMED.
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Kpamroe onucanue pewenus. 1) K mmpuiry oobemom 20 M1 OaCOSTUHACTCS
TpyOKa ¢ TOMEIIeHHOW B Hee Karuieit Bozbl. [1Impuir HarpeBaeTcs pykaMu, U3MepsieTcst
nepeMelieHre Karim mo Tpyoke. Ha ocHOBe JaHHBIX O ceYeHHH TPYOKH U 0ObeMe
BO3AyXa B IIIPHIIE PACCUUTHIBACTCS TEMIleparypa pyK OJKCIEPUMEHTaTOpa.
2) Hcnone3yss Ty K€ YCTAHOBKY, JKCIEPUMEHTATOpP CO3/acT JaBJICHHE BHYTPH
cBoOOMHOrO KOHMa TpyOku. Kamms Boawl mepememiaercss mo TpyoOke. Ha ocHoBe
JAHHBIX O €€ CMEIICHWM OIICHWBACTCS MaBJIEHHWE, KOTOPOE MOTYT CO31aTh JIETKUE
AKCIIEPUMEHTATOPA.

Onucanue cxooiceil  pabomuvl npakmuxyma. 1) 3aKIIOUNATETBHBIA — dTal
BCEPOCCHIMCKOW ONMMMHAABI MKOJLHUKOB, 2023 1., 10 knacc, 3agava «HachimeHHbIN
nap», myHkT Ne 1 [13, 14].

3ansartue 13. IPpdexTuBHbI KOIPPUUMEHT KecTKOCTH cucTeMbl. OnpenesieHue
Moayast FOHra npoBo/ioku ¢ momoubio peryara. OnpeaesieHue npeaesa ynpyrou
nedgopmanuun

Ipaxkmuxkym

3aoanue. Onpenenure ¢ MAaKCUMaJIbHOM TOYHOCTHIO MOAyJib FOHIa mpoBOJIOKH.

Obopyoosanue. llTaTB ¢ AByMs JalKaMH, MPOBOJIOKA, JTUHEIKA JepeBIHHAS
mHOoM 50 cM, rpy3bl maccoit o 50 T, ABa KaHLETSAPCKUX 3aKUMA.

Kpamkoe onucanue pewenus. JInHENKa NOABEIIMBAETCA HA IIPOBOJIOKE Tak,
YTOOBI MOJIYYHJICS CUJIBHO HEPABHOIUIEUMA pblyar. biamkHHI K TOUKe MmojBeca KOHell
TOPU30OHTAIIBHOW JIMHEWKM ONMPAETCS CHHU3Y Ha JanKy mrartuBa. K npyromy KoHIY
JUHEWKN TOJBEIIMBAIOTCS Tpy3bl. M3MepseTcs 3aBUCMMOCTh CMEIIEHHS KOHIA
JIMHEWKH, K KOTOPOMY TMOJBEIINBAIOTCS IPYy3bl, OT UX CyMMapHOU macchl. Ha ocHoBe
IIOJIYYEHHBIX JAHHBIX U I'€OMETPUUYECKUX I1APaMETPOB YCTAHOBKM PACCUMUTHIBACTCS
MoxayJib FOHra mpoBOJIOKH.

Onucanue cxooiceii pabomwt npaxmuxyma: [6], 3amaga Ne 9.30.

3anaTue 14. U3mepenne ko3pPpunueHTa NOBEPXHOCTHOI0 HATSIZKEHUS] METOA0M
OTpbIBa

Ilpakmuxkym

3aoanue. llpuaymaiiTe cmocod wW3MEpEeHUs CHIIBI, KOTOPYIO TpeOyeTcs
IPWIOKHUTh K MPOBOJIOYHOW paMKe JUIsl TOro, 4TOOBbl OTOPBaTh €€ OT MOBEPXHOCTU
BoAbl. [IpoBemuTe »SKCHEPUMEHT W OLEHHUTE KOIP(PUIMEHT MOBEPXHOCTHOIO

HaTs?KCHUA BOALI.
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Obopyodosanue. KroBeTa HIMpOKasi ¢ BOJOU, IPOBOJIOKA, BECHI, HUTh.

Kpamxoe onucanue pewenus. [IpoBoAUTCS ONBIT O U3MEPEHUIO CUJIBI OTPBIBA
IIPOBOJIOYHOM paMKH OT IMOBEPXHOCTH BOJbI MPH PA3IUYHBIX MEPUMETPaX PAMKHU.
[IpoBoauTCs o1ieHKa KO3 PHUIIMEHTA TOBEPXHOCTHOTO HATSYKEHUS BOJIBI.

Onucanue cxooicetl pabomsl npakmuxyma: [7], 3amaga Ne 331.

3anaTne 15. OmnpenejieHHe TOYKHM POCbl. 3HAKOMCTBO C 3JIEKTPHYECKHM
KOH/IEHCATOP OM

Ilpakmukym Ne 1

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

Obopyoosanue. IIpoOupka CTEKJIIHHAS, MAJICHbKUE KYCOUKH JIbJa, TEPMOMETD,
Ta0JIMIIa 3aBUCMMOCTH JaBJICHUS HACBIIIEHHOTO TIapa BOJIbI OT TEMIIEPaTypHl.

Kpamxoe onucanue pewenus. B nmpoOupKy ¢ BOJOH MOCTENEHHO JOO0ABISIOT
KYCOUKH JIbJIa ¥ JTOKUJIAFOTCSI MOMEHTA BBICTYIIJICHHS KaIleJb POCHI HA TTOBEPXHOCTH
npoOupku. [lo moNydeHHBIM TaHHBIM O TEMIIEpaType TOYKE POCHI C TOMOIIBIO
TaONMHIBl 3aBUCUMOCTH JIABJIICHHS HACBIIIICHHOTO Tapa BOJLI OT TEMIIEpaTyphl
OTIPECIIACTCS] OTHOCUTEIbHAS BIAKHOCTD BO3/TyXa B KOMHATE.

Onucanue cxoocei pabomwvl npakmuxyma: [8], rmaBa Ne 3, maGopatopHas
pabora Ne 9.

Ilpakmukym Ne 2

3aoanue. Omnpenenure ¢  MaKCUMaJIbHOM  TOYHOCTBIO  OTHOIICHHUE
ANEKTPUUECKUX EMKOCTEH JIBYX KOHJACHCATOPOB.

Obopyoosanue. nBa  DICKTPOIMTHYCCKUX  KOHJICHCATOPA,  BOJBTMETD,
OaTapeiika, CoeIMHUTEIbHBIE TTPOBO/IA.

Kpamxoe onucanue pewenus. TIpoBOogUTCS OMBIT MO 3apsiAKe KOHACHCATOpa
OT JApPYroro 3apaHee 3apsHKEHHOTO KOHJEHcaTtopa. M3MepsioTcs HampsKeHUs
Ha KOHJICHCATOpax 10 W IMocie mojakmodeHni. O1eHnBaeTCs OTHONIEHUE €MKOCTEH
KOHJICHCATOPOB.

Onucanue cxooiceii pabomet npakmuxyma: [6], 3amaua Ne 10.22.

3ansrue 16. U3yuyeHnne npouecca pa3psjiku KOHAeHcATOpa

Ipaxkmuxkym

3aoanue. V3yunute 3aBUCUMOCTh HANPsDKCHHUS HA KOHACHCATOPE OT BPEMEHU
npu ero paspsake. OnpeneanTe eMKOCTh KOHACHCATOpa.

ObopyoosaHue. DNEKTPOTUTUICCKANA KOHJIEHCATOp, BOJIBTMETp, OaTapeiika,

CCKYHJIOMCpP, COCAMHUTCIILHBIC ITPOBO/IA.
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Kpamxoe onucanue pewenus. IlpoBomutcs W3MEpeHHE 3aBUCHUMOCTH
HaNpsOKEHUST Ha pa3pspKalolieMcsl KOHJEHcaTope OT BpeMmeHH. J[lemaercs oleHka
EeMKOCTH KOHJIEHCaTopa. B KauecTBe CONMPOTUBICHUS JUIA pa3psAAKd KOHJEHCATopa
BBICTYTIACT BHYTPEHHEE CONPOTUBIICHUE BOJIBTMETPA.

Onucanue cxooiceii pabomul npaxmuxyma: [5], 3amaga Ne 10 «M3yuenue

cBetoauroaa» (dactb Ne 1).

3anarue 17. OnpenesieHue yaeJbHOr0 CONPOTUBJIEHUS MATEPHAJIA MPOBOJIOKH

Ipakmukym

3aoanue. Onpenenute yaeabHOE COMPOTUBIICHUE TPOBOJIOKH.

Obopyoosanue. JIBa MynbTuMeTpa (B peXMMe BOJBTMETPAa U aMIEPMETPa),
COCMHUTEIbHBIE  MpPOBOAA, Oarapeiika, o0paslbl  NPOBOJIOKH,  JIMHEHKA,
MHKPOMETP.

Kpamkoe onucanue pewenus. Viccnenmyemass TpOBOJIOKA COEIUHSIETCS
MOCJICJIOBATEIbHO C aMIIepMETPOM U MOJKIouaercs K Oartapeiike. [lapaiensHo
Y4aCTKY MPOBOJIOKU MOJKIIOYAETCA BOJILTMETP. M3 OTHOIIEHUS MTOKa3aHuil TpruOOpOB
PACCUUTHIBACTCS CONPOTUBJICHUE YYACTKA IPOBOJIOKH, IOCJE YEro MU3MEPSIOTCS €ro
F€OMETPUUECKHE pa3sMepbl. 3 TMOMyd4eHHBIX JaHHBIX ONPEACISAETCS YICIbHOE
CONPOTUBIICHUE MaTepHuaja, U3 KOTOPOro U3rOTOBJIEHA ITPOBOJIOKA.

Onucanue cxooiceti pabomsl npakmuxkyma. MexXayHapoaHas OJUMITHAIA

1o skcnepuMeHTabHoM pusuke 2022 1., 3amaya «Majoe COnpOTUBICHUE.

3ansiTue 18. HN3mepenne BOJILT-aMIICPHOH XapaKTepPUCTUKHU
MOJIYIIPOBOJHUKOBOI'0 IHO0/A

Ipaxkmuxkym

3aoanue. V3MepbTe 3aBUCMMOCTb CHJIBI TOKA, MPOTEKAIOIIEr0 4epe3 AMO/,
OT II0JIaBa€MOr0 Ha HEro HampsDKeHUS (B MPsAMOM M OOpaTHOM HaIpaBICHHH).
[TocTpoiiTe rpaduk BOJIbT-aMIIEPHON XapaKTEpUCTUKH TUOAA.

Obopyoosanue. BonbTMeTp, aMmepMmeTp, COEIUHUTEIbHBIE IPOBOJA,
MOJIYIIPOBOTHUKOBBIN MO, MAKETHAS TIaTa, IEPEMEHHBIN PEe3UCTOp, OaTapeika.

Kpamxkoe onucanue pewerus. IIpoBoIUTCS SKCIEPUMEHT 110 M3MepeHuo BAX
JIMOJ1a B IPSIMOM ¥ 0OpaTHOM HampaBJICHUH.

Onucanue cxooceti pabomol npaxmuxyma: [8], rnaBa Ne 4, mabopaTopHas

pabota Ne 9.
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11 KJIACC

3ansatue 1. OueHKa BeJMYMHBI T'OPU3OHTAJIBLHONI COCTaBJSIOIIE MArHUTHOM
UHIYKIIUY MAaTHUTHOIO NOJs 3eMJu

Ipakmukym

3aoanue. OueHUTE MOAYNIb TOPU3OHTAIBLHOW COCTABIAIONIECH BEKTOpa
MarHUTHOW MHAYKIIMA MarHUTHOTO TOJIst 3€MITH.

Obopyoosanue. Kommac, conenoun (muamerp 10 cm, 150 BuTKOB),
71a00paTOpHBIA OJIOK MUTAHUS, TPAHCIOPTHD.

Kpamxkoe onucanue pewenus. 1IpoBOIUTCS SKCHEPUMEHT IO OIPEACICHUIO
MPOCTPAHCTBEHHOM OPUEHTAIIMU BEKTOpa MHIYKIIMA MArHUTHOTO TOJIsI, CO3/IJaBa€MOI0
Ha OCH COJICHOW[A MPHU CYIMEPITO3UIINA MATHUTHOTO TOJS 3€MJIM U MarHUTHOTO TTOJIS
COJICHOM/IA, B 3aBUCIMOCTH OT CHJIBI TOKA B BUTKax coJjieHouaa. [1o 3Toit 3aBucuMocTH
ONpPEAENSIECTCS] MOIYJIb TOPU3OHTAIBHOM COCTaBIISIIOIIEH BEKTOpa MArHUTHOM
WHIYKITTA MarHUTHOTO TIOJIST 3EMUITH.

Onucanue cxoocei pabomwvl npakmuxyma: [8], rnaBa Ne 4, maGopatopHas
pabora Ne 12.

3anatue 2. H3MepeHue 3aBHCMMOCTM BeJIHYUHBI MATHUTHOW WHIYKIUHU
MATrHMTHOT'O MOJISI MATHUTA OT PACCTOSTHUA

Ilpakmuxym

3aoanue. 3yunte 3aBUCUMOCTD BETMYMHBI MATHUTHOM MHAYKIIMM MAarHUTHOTO
MOJII MOCTOSSHHOTO MarHuTa Ha €ro MpoJOJIbHOW OCH CUMMETPUU OT PACCTOSHHUS
MEXYy EHTPOM MAarHUTa U TOYKOU U3MEPEHUM.

Obopyoosanue.  Cmapt@oH ¢  TPEAYCTAHOBIECHHBIM  MPOTPAMMHBIM
o0ecrieyeHueM il W3MEPEHUs BEJIMYMHBI MAarHUTHOTO TOJs, UWIMHAPUYECKUNA
MAarHuT, JIMHEWKA, MaJIIPHBIN CKOTY.

Kpamxkoe onucanue pewenus. C moMOIBIO AATYNKOB cMapT(HOHA MPOBOJUTCS
NpsIMO€ M3MEPEHHUE BEJIMYMHBI MAarHUTHOM HHIYKIMM MAarHUTHOTO TMOJiE Ha OCHU

MUIMHAPUYICCKOIO MaromuTa B 3aBUCMMOCTHU OT PACCTOAHUA A0 HETO.

3ausarue 3. HaOnoaeHue MarHuTHOro rucrepesuca

Ipaxkmuxkym

3aoanue. HamoraliTe HECKOJIBKO BHUTKOB HW30JUPOBAHHOTO  IMPOBOJA
Ha [WIMHAPUYECKYI0 YacTh JIanmKu ImTaTuBa. l[logHecuTe TOpeln Janku OIM3KO

K TIOJIOKEHHUIO JIaTYMKa MAarHuTHOTro moJyisi MoOuiasHOro tenedona. Ilomaiite
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IEKTPUUECKUI TOK B MPOBOA. M3MephTe 3aBUCHUMOCTh BEJIMYWHBI WHAYKIIHH
MarHUTHOTO TIOJII Ha TOPIE JIAKKA OT CHJIBI MPOTEKAIOIIEro Yepe3 MPOBOJ TOKA.
Jlnst  »TOro BHayaje TOBBIMIAWTE 3HAYCHWS CHJIBI IMPOTEKAIONMIETO  TOKa
JI0 MAaKCUMaJIbHO BO3MOYKHOT'O 3HAYCHHMSI, & [IOTOM IMOHMKANTE 10 HYJIEBOTO 3HAYCHHUSI.
3aTeM CMEHUTE MOJSPHOCTh MOAKIIOYEHUS MCTOYHMKA TOKA W TOBTOPUTE OIIBIT.
[TocTpoiiTe rpaduK, ONMUCHIBAIOMNNA 3aBUCHMOCTh BETUYMHBI MATHUTHOW WHIYKIIHH
Ha TOPIIE JIAMKHU OT CHJIBI IIPOTEKAIOIIETO Yepe3 MPOBOJI TOKA.

Obopyoosanue.  CMapT@oOH C  TPEAYCTAHOBJICHHBIM  IPOrPAMMHBIM
oOecrieueHrneM IS U3MEPCHHsI BEIMYUHBI MArHUTHOTO TIOJIS, INTAaTHB C JIBYMSI
JallkaMy, OJIHA W3 KOTOPBIX JOJDKHA OBITh JKEJIe3HOH (WM Jpyrou J>KeJe3HbIH
CepACYHHUK), J1a00paTOPHBIM HMCTOYHUK ITHTAHWS, OJHOKHIBHBIA H30IMPOBAHHBIN
MIPOBOJ, BBIICPKUBAIOIINNA MaKCHUMAJIBHBIH TOK JaOOpaTOPHOTO HCTOYHHKA
MTATaHUS.

Kpamkoe onucanue pewenus. Jlanka mratuBa oOMaThIBA€TCSI HECKOJIBKHUMU
BUTKAMHU TOJICTOTO H30JMpOBaHHOrO TmpoBoga. C moMomplo J1ab0paTOpHOTO
WCTOYHUKA MUTAHUS Yepe3 MPOBOJ] MPOITYCKAeTCsl dIEKTpuYecKuil Tok. CHavana TOK
MPOITYCKAIOT B OJHOM HAIMPABICHWHU C IIOCTENEHHBIM YBEIMYCHHEM CHIIBI TOKa
U ee TMOCIENyIIUM  YMEHBIIEHHEM, TOTOM  MPOLEAYpy  HOBTOPSIOT
JUTsl TIPOTHUBOTMOJIOKHOT'O HarpaBieHUs: Toka. [Ipu 3ToM wu3MepsieTcs BeIMYMHA
WHIYKIIMA MarHUTHOTO TIOJS Ha TOPIIE JIAlK{ INTAaTHBAa C MOMOIIBI0 MOOHIHHOTO
tenegona. CTPOUTCS 3aBUCUMOCTh BEJIMYMHBI WHAYKIIMM MAarHUTHOTO TOJISI OT CHJIBI
MPOTEKAIOIIEro uepe3 npoBoj Toka. OOCyxkaaeTcs MOJYYEHHbIH TpaduK U sIBICHUE

MAaravuTHOI'O TUCTCPC3UCa.

3ansitue 4. U3ydeHue paGoThl 2JIeKTPOABUTATEIA H THHAMO-MAIIHHBI (YacTh 1)

Jekyua «OnekTpoaBuraTellb U yeKTporeHeparop». OOCyXKmaeTcss HUCTOPHS
M300peTeHus DJIEKTPOJBUTATENII U  COBEPIICHCTBOBAHUSI €r0  KOHCTPYKIIUH.
OnuceiBaeTcsi BHYTPEHHEE YCTPONCTBO SJIEKTPOJBUTaTENIi U 3JIEKTPOreHeparopa.

Pasz0Oupatrorcs TeopeTuuecKue 3aaun o JaHHOU TeMe.

3anstue 5. U3ydeHue paGoThl YJ1eKTPOABUTATEISA H THHAMO-MAIIHHBI (4aCTh 2)
Ilpakmuxkym
3aoanue. 1) IlpoBeaute ceprio SKCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh CHJIBI
TOKa, BHIpA0aThIBAEMOM T€HEPATOPOM, OT BEITUYMHBI MOMEHTA CHJIbI, TPUIIOKEHHOTO

K ero Bainy. 2) [IpoBenuTe cepurio SKCIIEPUMEHTOB ¥ U3MEPHTE 3aBUCUMOCTD BEJTMUNHBI
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HANpsOKEHUS, TOJAHHOTO Ha JJIEKTPOABUTATeNb, OT YacTOThl €ro BpaIlCHUS
Y MEXAaHWYECKOM HArpy3KH €ro Bajia.

Obopyoosanue. DIEKTPUYECKUI MOTOPYHK C PEIAYKTOPOM, HAOOp Tpy30B,
peocTaT, COeTMHUTENbHBIE TPOBO/IA, TAOOPATOPHBINA UCTOYHUK MTUTAHUS, MYJIBTUMETP
(amriepmerp), cekyHaOMED.

Kpamxoe onucanue pewenus. IIpoBOASTCS OMBITHI 10 U3MEPEHUIO 3aBUCUMOCTH
CHJIbI TOKa, BBIPAOATHIBAEMOM TIEHEPATOPOM, OT BEIUYMHBI MOMEHTa CHIIBI,
NPUIOKEHHOTO K ero Bamy. [IpoBOAWTCS ONBIT O H3YYEHUIO CBA3H BEJIWYHMH
HANpsOKEHUsS, TOJAHHOTO Ha JJEKTPOABUTATENb, OT YacTOThl €ro BpaIlCHUS
U MEXaHMYECKOW HArpy3KH €ro Baja.

Onucanue cxoocux pabom npaxkmukyma: 1) MexayHapomHas OJMMITHAIA
1o sKcrepuMenTanbHoi ¢pusnke 2018 r., 3amaya «MOTOPUHK C PeTyKTOPOM», TYHKTHI
NeNe 1-4; 2) MexayHapoaHas OJIMMITHAA MO dKCIepuMeHTabHoi (usuke 2022 .,
3anaya «PoHapb», NyHKThl NoeNe 14,

3anaTne 6. MHM3yyeHme 3aBHCHMOCTM TepUOAa KojdeOaHMil JIMHEHKHU
HA UJIMHAPUYECKOI MOBEPXHOCTH OT pajnyca ee KPpUBU3HBI

Ipakmuxkym

3aoanue. Onpenenure xapakTep 3aBUCUMOCTH Mepuojaa KojaeOaHUil JTUHEHKH,
MOJIOKEHHOW Ha IWJIMHJIPUYECKYI0 TOBEPXHOCTh, OT pajadyca KPUBU3HBI OITOU
MTOBEPXHOCTH.

Ob6opyoosanue. Habop nmiuHAPOB pasHoOro paauyca (Hampumep, pasiddHbIC
WINHAPUYECKUE COCY/IbI), TMHEWKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. IlpoBomautcs cepusi TPAMBIX H3MEPEHHIA
3aBUCHUMOCTH MEpHOAa KOJEOAHW JHMHEHKH, TMOJOKEHHOM Ha UUIUHIPUYECKYIO
MOBEPXHOCTh, OT pajyca KPUBHU3HBI 3TOH MOBEpPXHOCTU. MCHONMB3YIOTCS METOIbI

JMHeapu3aIi 1 rpaduyecKoro aHajan3a SKCIEPUMEHTATBHBIX JaHHBIX.

3anaTne /. W3ydyeHue 3aBMCHMOCTH AMIUIMTYAbl KOJeOAHMHA NPYKUHHOIO
MAasiTHMKA OT BpEMEeHH

Ipaxkmuxkym

3adanue. W3MepbTe 3aBUCHMOCTb AaMIUTUTYIBl 3aTyXamoIIUX KojeOaHUit
NPYKUHHOTO MasiTHUKa OT BpeMeHHU. lIpoBepbTe rumore3y o0 3KCIOHEHIUATHLHOM

XapakTepe MOJy4YEHHOU 3aBUCUMOCTH.
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Obopyoosanue. IlpyxuHa oT AUHaAMOMETpa ¢ mpeaenoMm usmepenuit 1 H, rpys
Maccoit 150 r, cexkyHiomep, MTaTUB C Jankond u MypToii, TuHEeHKa.

Kpamxoe onucanue pewenus. ITIpoBOAWTCS DKCIEPUMEHT IO MPSIMOMY
U3MEPCHHUIO 3aBHCHMOCTH aMIUTMTYABl 3aTyXalIuX KoJeOaHWW MPYKUHHOTO
MasgTHUKa OT BpemeHu. CTpouTcs TpaduK HCCACAOBAHHOW 3aBUCHMOCTH

B JIMHCAPN30BaHHOM BHIC.

3ansaTue 8. M3MepeHHe aKTHBHOIO M PEAKTHBHOI0 CONPOTHBJIEHMH KATYLIKH
HHAYKTUBHOCTH

Ilpakmuxym

3adanue. Cobepute 3JIEKTPUUYECKYIO LIETb U3 MOCIEI0BATENbHO COECIUHEHHbIX
pe3ucTopa M KaTryllku MHAYKTUBHOCTU. [IpoBenure wusmepeHue 3aBUCUMOCTH
HaIIpSDKEHUST Ha PE3UCTOpPE OT 4YacTOThI I1OJABAEMOIO Ha 3Ty LENb HAIPSKECHUS.
Ilo moJiydeHHBIM JAHHBIM OIIPEACIIUTE AKTUBHOE COIPOTHUBIICHUE U PEAKTUBHOE
COIIPOTUBJICHUE KAaTYIIKU UHAYKTUBHOCTH. Paccunrante MHAYKTUBHOCTD KaTYILKHU.

Obopyoosanue. Karymika HHIYKTUBHOCTH, PE3UCTOP C CONPOTUBICHHUEM,
OJIN3KMM K aKTUBHOMY CONPOTHBIICHHUIO KaTYIIKA WHIYKTUBHOCTH, COCAUHUTEIbHbBIC
IPOBOJIa, TEHEPATOP HU3KOW YacTOThl, OCUMIUIOrpad MM BOJIBTMETP MEPEMEHHOTO
HaIIpSKEHUS.

Kpamxoe  onucanue  pewenus. CoOupaercsa  dIeKTpUYecKas  LEMb
U3 IIOCJIENOBATEIbHO COCAMHEHHBIX pE3UCTOpa M KAaTyIIKW WHIYKTUBHOCTH.
Ha o1y nems mnopaercs mnepemeHHoe HampspkeHue. [IpoBogurcs u3MmepeHwue
3aBUCMMOCTH HANPSUKEHUS HA PE3UCTOPE OT YacTOThl IOJABAEMOTO Ha IEMb
HampsDKeHUs — (AaMIUIMTyAa  HANpsDKEHWsT HAa  BCeM  LEMU  TIOCTOSIHHA).
[To Hu3KOYaCTOTHOM 00JIacTH TpaduKa ONpeAesieTcs aKTUBHOE CONPOTUBIICHUE
KAaTyIIKU UHAYKTUBHOCTH, 110 BBICOKOYACTOTHOM YaCTH ONPEAEISAETCS NHIYKTUBHOCTD

KATyLIKH.

3ansaTue 9. 3Byk. Ocumiuiorpamma 3Byka. CriekTp 3ByKa

Jexkyua «BBeneHrue B dKCIEPUMEHTAIBHYIO aKyCTHKY». BBOISATCS OCHOBHBIE
NOHATUSL aKycTHKU. OOCyXHaeTcsi MeXaHHMKa pPaclpOCTPAHECHHS aKyCTUYECKHX
kojeOanuii. BBoaurcs mnoHATHe TOHa W o0epToHa. OOCYXKHAIOTCA METOAbI
MCCIIEOBAHNsl 3BYKOBBIX CUTHAJIOB.
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Ilpakmukym

3adanue. llpoBenuTe CcepHIO SKCIEPUMEHTOB IO 3aMUCH  OCIHILIIOrPaMM
U CIEKTPOB TJACHBIX 3BYKOB OJHOM dYacTOThl. OMNUIINTE OCHOBHBIC OTINYHS
B OCLIMJIJIOTpamMMax JUisl pa3HbIX TJIACHBIX 3BYKOB. OTBEThTE Ha BOMPOC, IOCTATOYHO
JIM 17151 OMCaHUs KaKOT0-JIM0O0 3By4aHUsl OJTHOM JIMIIb CIIEKTPOTPaMMBbI?

Obopyoosanue. TlepcoHaNbHBIN KOMIIBIOTEp ¢ MHUKPO()OHOM HIH cMapT(oH
C MPEyCTaHOBJICHHBIM ITPOrPaAMMHBIM 00ECIICYEHUEM.

Kpamkoe  onucanue pewenusa. IlpoBoguTcs cepusi  SKCIEPUMEHTOB
M0 TMOJYYCHHUIO OCIIJLIOTPAMM M CIIEKTPOB TJACHBIX 3BYKOB OJIHOM YaCTOTHI.
[IpoBOIUTCS CPAaBHUTENIBHBIN M KAYECTBEHHBIA aHATIN3 OCUWIJIOTPAaMM U CIIEKTPOB.

Onucanue cxodxceli pabomuvl npakmukyma. MeXIyHapoaHas OJUMITHAIA
no oskcrepuMeHTatbHOM ¢usuke 2017 r., 3amaua «AKYCTUYECKHE PE30HATOPBI»,

yacth No 1.

3ausTue 10. CTosiune MexaHN4YeCKHE BOJIHBI

Jekyua «Ctossune MeXxaHUYEeCKue BOJHBD. OOCYXKIAeTCs MEXaHHMKA CTOSYUX
BOJIH B OJHOMEPHOH cpeme. PaccmaTpuBaroTcss MpuUMeEphl Pa3IUYHBIX TPAaHWUYHBIX
YCJIOBHM.

Ilpakmuxym

3aoanue. TlogyiiTe B poOUPKY Tak, YTOObI OHA Hayana 3By4aTh. lIpoBeaute
U3MEPEHUE 3aBUCUMOCTH YaCTOThl OCHOBHOT'O TOHA M TIEPBOT'0 0OEPTOHA BO3IYIIIHOTO
cTo0a B MPOOUPKE OT BBICOTHI ATOTO CTOJ0a. |11 M3MEHEHUsI ATUHBI BO3IYITHOTO
CTOJI0A 3aMmoJIHSITE MPOOUPKY BOJ0M. OnpeaenuTe CKOpOCTh 3ByKa B BO3JIYXE.

Obopyoosanue: TlepcoHaNBbHBI KOMIBIOTEP C MUKPOPOHOM WM CMapT(OH
C TIPEYCTaHOBJICHHBIM TIPOrPAMMHBIM OOECTICYCHUEM, TPOOHPKA, BOAA, IWHEHKA.

Kpamkoe onucanue pewenus. IlpoBomutcs cepusi  3KCHEPUMEHTOB
M0 W3MEPEHUI0 aKyCTUYECKOTO CIIEKTpa 3BY4YaHUS MPOOUPKH, BO3HHUKAIOIIETO
pu BAYBaHWM B Hee Bo3ayxa. CTpouTcs TWHEApU30BAHHBIA TpauK 3aBUCUMOCTH
YaCTOTBl OCHOBHOTO TOHa ¥ TIEPBOrO O0EpTOHA OT BBICOTHI BO3IYIIHOTO
cronba B mpobupke. [lo MOMydeHHBIM JaHHBIM OMPEIEIIETCS CKOPOCTh 3BYKa
B BO3/IYXE.

Onucanue cxooicel pabomvl npakmuxkyma. MexIyHaponHas OJMMIINAAA
no skcnepuMeHTanbHOU ¢usznke 2017 1., 3agaya «AKYCTHYECKHE PE3OHATOPHIY,

qacth No 2.
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3anstue 11. U3MepeHne nokasareJisi NpeJIOMJIEHHS] CTEKJIa

Ilpakmukym Ne 1

3aoanue. Onpenenure nMokazarelsb NPeIOMICHUS CTEKJITHHON IJIACTUHBI.

Obopyoosanue. llpeameTHOE CTEKIO0, MHJUIMMETPOBKA, Ja3epHas YKa3Ka,
JMHEWKH, ITATUBBI C JaKol U My TOH.

Kpamkoe  onucanue pewenusa. IlpoBoguTcs cepust  IKCIEPUMEHTOB
M0 U3YYEHUIO MEepEHAIPaBICHHS JIyda CBETa, MaJalollero Ha OOKOBYIO TOBEPXHOCTh
MPEIMETHOIO CTEKJA, B 3aBUCMMOCTH OT BBIOPAHHOTO yria majeHus. Beruucnsercs
MOKa3aTesb MPEIOMIICHUSI MaTepHralia MIacTUHBI.

Onucanue cxooicei pabomwvl npakmuxkyma:. MexayHapoaHas OJIMMIIHAIA
no oskcrnepuMeHtanbHoi ¢(usuke 2021 r., 3amaua «OTpakeHHe, MPEIOMICHUE
U TIPOITyCKaHue», MyHKT Ne 4.

Ilpakmukym Ne 2

3aoanue. Onpenenute ¢ MAKCUMaIbHOW TOYHOCTBIO MOKa3aTeNb MPEIOMICHUS
MaTepuaia MpU3MBbl.

Obopyoosanue. [lpu3ma, nazepHasi ykaska, TPAaHCIIOPTHUD, IITATUBBI.

Kpamkoe onucanue pewenus. 1lpoBomUTCS ONBIT 1O  HU3MEPEHUIO
MUHUMAJIbHOIO YIjla OTKJIOHEHMsI JIa3€pHOrO Jiyda TPEYroJbHOW PaBHOCTOPOHHEN
npusmord. [lo monmydeHHOMY 3HAYEHHMIO Yrja pAcCUMTHIBACTCS — IOKa3aTelb

MIPEJIOMJICHHUS IPU3MBL.

3anstue 12. [losiHOe BHYTpeHHee OTPaKeHHe

Jexkuyua «llpumenenune »sd@dexra TMOTHOTO BHYTPEHHETO  OTPAKECHUS
B m3MepeHusix». OOcyxnaercas 23¢GGEeKT TOJHOTO BHYTPEHHETO OTPaKCHHUS.
OnuceIBalOTCS TPHUEMBI TIO MCIOJB30BaHHMIO 3TOro 3¢¢eKkra MpU MPOBEIACHUH
ONTUYECKUX U3MEPECHUMU.

Ipaxkmuxkym

3aoanue. OnpenenuTe NokKa3zaTeab IPEIOMICHHUS MaTepraa MpPU3MBbl.

Obopyoosanue. CTeKIIIHHAS TIPU3Ma, JIa3epHas yKas3ka, JIMHEeHKa.

Kpamxoe onucanue pewenus. IlpoBoguTcs ombIT 1Mo HabmoaeHU0 3 deKTa
MOJIHOTO BHYTPEHHETO OTPAXXEHHUS CBETA, KOTOPBIM PACIPOCTPAHSETCS B IMPHU3ME.
M3MepsroTcsl mapaMeTpbl, TpU KOTOPBIX jgocturaetcs 3¢dekT. Buruamcmsercs
MIOKa3aTelb MPEIOMJICHUS MaTepraia MPU3MBbI.

Onucanue cxodceil pabomwvl npakmuxkyma. MexayHapoAHas OJIMMIMAIA

1o ’KcnepuMenTaibHoi pusuke 2021 r., 3anada «Aucnepcus», myHkT Ne 1 [16].
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3anatue 13. IlpoBepka ¢opMyJibI TOHKOWH JHH3BI € TOMOIIBI0 MeTOAA
napauiakca, IpuMeHEeHHOr 0 /1JIsl onpe/ae eHUs MOJI0KeHHsT N300 asKeHust

Ilpakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJbHOM TOYHOCTHIO (DOKYCHOE PACCTOSHUE
coOuparomiei JIMH3bI.

Obopyoosanue. Cobuparolias JMH3a, ONTHYECKas ckaMbsi (JITNOO MepHasl JIeHTa
Y KPEIUICHHE JIJIS JIMH3BI), IBE UTJIBI OT IINPULIA (CO CTOYCHHBIM OCTPUEM ), TUTACTHIIHH,
TOYCYHBIA NCTOYHUK CBETA.

Kpamkoe onucanue pewenus. O6cyxnaercas u aeMoHcTpupyercss 3¢hdext
napauiakca. M3ydennwii sdekT ucnonbzyercs sl ONpeaeieHUs TMOJ0XKEHUs
n300paXeHNs MCTOYHUKA CBETa C MaJOW CBETUMOCTHIO, MOJYYEHHOTO C TOMOIIBIO
coouparomieii suH3bl. [l0 HECKOJBKMM ONBITaM paccuuTbiBaeTcsi (OKYCHOE

PaCCTOAHUC JIMH3LI.

3ausTue 14. U3mepenue poKycHOro paccTOSIHUS pacceuBalOIei JTUH3bI

Ilpakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJbHOM TOYHOCTHIO (DOKYCHOE pPACCTOSHUE
pacCenBAIOILIEH JIMH3HI.

Obopyoosanue. PacceuBaromias JMH3a, COOMparolas JIMH3a, ONTHYecKas
cKaMbsi (100 MepHas JIeHTa M KPEIUICHWS JUIs JIMH3), JIUCT KapTOHA, HOXKHUIIBI,
TOUYEYHBI UCTOYHUK CBETA.

Kpamxkoe onucanue pewenus. OOCyxna0TCsa NpUeMbl U3MEPEHUs (POKYCHOTO
paccTosHUsl ~ paccewBarolleid  JUH3bIL.  [IpOBOAUTCA ONBIT MO  MOJYYEHHUIO
JNENCTBUTEIBHOTO N300PAKEHMS B pACCEUBAIOLIEH JIMH3€E YTEM CO3/IaHHsI C TOMOIIBIO
coOuparolmeii  JMH3bl MHHMOTO MCTOYHHMKA JJII  pPAacCeMBAOIIENd  JIMH3BI.
Taxke MPOBOAUTCS OMNBIT MO HAOIIOJCHUIO PACXOISIIETOCs] CBETOBOIO IyuKa,
00pa30BaHHOTO CBETOM, U3JIYYEHHBIM TOYEUYHBIM HCTOYHUKOM U MPOIIEAIINM
Yyepe3 pacCcerBaIOIyIO JIMH3Y, Ha KOTOpYyl HakjeeHa nuadparma. Ilo pesymbraram
MOJIYYCHHBIX SKCIEPUMEHTOB PACCUMTHIBAETCS OINTHYECKAas CHJIA PACCEHBAIOIICH
JIMH3BI.

Onucanue cxooiceii pabomwvr npaxmukyma: [8], rmaBa Ne 5, mabopaTtopHas
pabota Ne 12.
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3anaTue 15. OnpenesieHue NJIMHBI BOJTHBI JIA3€PHOr0 M3JIy4YeHHSI € MOMOIIbIO
cxembl FOHra

Ilpakmuxym

3aoanue. llpuaymaiiTe OHKCIEPUMEHTATBHYIO YCTAaHOBKY, ITO3BOJISIFOIIYIO
HaOMoAaTh HMHTEP(EPEHIMOHHYIO KapTUHY OT CBETOBOTO W3Iy4eHHUs Ja3epa.
OnpenenuTe AJTUHY BOJHBI U3TYYSHUS JTa3€PHOM YKa3KH.

Obopyoosanue. JlazepHas yka3ka, HUTKa, GoJbra, OyJIaBKH, IKpaH, pyjeTKa.

Kpamkoe onucanue pewenusi. JIByMsl CBSI3aHHBIMU HHUTKOW OynaBKamu
MIPOKAJTBIBAIOTCS J1BAa OJIM3KOPACITOIOKEHHBIX OTBEPCTHSI B AIFOMUHHUEBOW THUITICBOU
doinbere. [lomydeHHBIE OTBEPCTHS OCBEIIAIOTCS Ja3epHBIM ITydkoMm. B mporiemmem
cBeTe HaOrogaeTcsl mHTepepeHIMonHas KapTrHa. [1o paccTosHUIO MEX Ty TIoJIocaMu
WHTEPPEPEHIIMOHHON KAapTUHBI W PACCTOSHHIO MEXKIY OTBEPCTHSMH B (HONbre
paccUMTHIBAETCS JIJTMHA BOJIHBI CBETA B JIA3€PHOM ITyJKe.

Onucanue  cxooxceil  pabomel  nNpakmukyma.  3aKIIOUUTENBHBIN  3Tan
BCEPOCCHIMCKON OMUMITHA B MKOJLHUKOB 1o (pr3uke 2000 r., 11 xmace, 3amaga Ne 1.

3ansaTue 16. M3yyeHune cmekTpa cBeTa Pa3jiMYHbIX HCTOYHUKOB C MOMOIIbIO
AU(PPAKUMOHHON pelIeTKH

Ilpakmuxym

3aoanue. llpunymaiite, coOepuTe W OMUIIATE IKCIIEPUMEHTATIHHYIO YCTAaHOBKY,
TIO3BOJISONTYIO TIOTYYUTh ONTUYECKUH CIIEKTP W3TYUYEHHS CBETA PA3JIMUHBIX UCTOUHUKOB.
[IpoBenuTe UccaeIOBaHNE CIICKTPOB MPEJIOKEHHBIX BAM UCTOYHUKOB CBETA.

Obopyoosanue. IudpaknmonHas peiierka, poHapb C JamMIoNd HaKaJIMBaHUS,
CBETOUOAHBIN (hOHAPH, Ta30pa3psAHas JIaMIIOUYKa, IKpaH, nuadparma, MepHas JeHTa.

Kpamkoe onucanue pewenus. IlpoBoautcs cepusi  SKCHEPUMEHTOB
Mo HaOJIOACHUIO ONTHYECKUX CIHEKTPOB H3JIYYCHHUS HCTOYHUKOB CBETa pa3HOU
npupoabl. [IpoBOAUTCS CpaBHUTENBHBIA U KOJTUYCCTBEHHBIA aHAIN3 ATUX CIIEKTPOB.

Onucanue cxooiceti pabomsi npakmuxkyma. MexayHapoaHas OJIUMIIHaAa
1o 3kcnepuMeHTabHOMN (usuke 2018 r., 3amayga «CrexTpy.

3ansaTue 17. UccaenoBaHue 3aBUCHMMOCTH HHTEHCHBHOCTH CBeYEeHHsI CBETOAMO0Aa
OT CHJIbI IPOTEKAKIIEr0 Yepe3 Hero Toka

Ilpakmuxkym

3aoanue. VI3MepbTe 3aBUCUMOCTh HWHTEHCHUBHOCTH CBEUECHHMS CBETOIMOMAA
OT CHJIBI TIPOTEKAIOIIEro 4Yepe3 Hero Toka. OmnpeaeauTe XapakTep HU3MEPEHHOMH

3aBUCHUMOCTH.
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Obopyoosanue. Caeroauoj, mokcMmerp (i cMapTrdhoH ¢ JaTYHMKOM
OCBEIIICHHOCTH), J1Ta0OpaTOpHBIA OJIOK muTaHus (WM aBe Oarapeliku AA, peoctat
U MYJIbTUMETP), COCAMHUTEIbHBIC TPOBO/IA.

Kpamxoe onucanue pewenus. ITIpoBOAWTCS DKCIEPUMEHT MO MPIMOMY
U3MEPCHHUIO 3aBUCUMOCTH HWHTCHCUBHOCTH W3JIYUYEHHUS CBETOAMOJA OT CHIIBI
MpOTEKAroIero 4epe3 Hero Toka. CtpowTtcs TpaduK TMOJTYICHHOW 3aBUCHMOCTH.

OmnpenensieTcst XapakTep 3aBUCUMOCTH.

3anatue 18. HaOawaenme wu3doupareabHOCTH BHYTpPeHHero ¢orodddekxra
K JJINHE BOJIHBI CBETA

Ipaxkmuxkym

3aoanue. Y cTaHOBUTE JIBa CBETOAMOA IPYT HAMPOTUB Jipyra. M3yuute siBieHue
BO3HUKHOBEHUS (OTOTOKa B OcCBelmaeMoMm cBeroauoae. [lnsg storo wusmepbTe
3aBHCHUMOCTb CHJIbI (POTOTOKA OT HANPSKEHUSI HA CBETOJMOAE, BBINOIHSIIOUIEM POJIb
MCTOYHMKA cBeTa. [loBTOpUTE ONBIT, MPUMEHAS B KA4E€CTBE MCTOYHUKOB CBETa
CBETOAMO/BI, [AIOIIME CBET C Pa3HbBIMU JJIMHAMHU BOJH. Ompenenure yCIOBHUS,
IIPU KOTOPBIX B OCBEIIAEMOM CBETOJIMOE BO3HUKAET (POTOTOK.

Obopyoosarnue. Tpu mapbl CBETOAMOJIOB Pa3HBIX IBETOB (KpacHbIE, 3€JICHBIC
U CHHHE), OJIOK TUTAHUS CBETOINO/Ia-OCBETUTEIIS, MYJIbTHMETP.

Kpamxkoe onucanue pewenus. JIBa cBeToanona yCTaHABIMBAIOTCS HAIPOTUB
apyr apyra. Yepe3 OAMH CBETOAMOJ MPOMYCKAETCS TOK OT HMCTOYHHUKA IMHUTAHUS.
N3yuaercst  siBJIeHUME BO3HUKHOBEHHMS (OTOTOKA BO BTOPOM  CBETOAMOJE.
OOnapyxuBaercsi, 4TO (OTOTOK BO BTOPOM CBETOAMOAE BO3ZHUKAET TOJIBKO
IPYU OCBEILICHUU €T0 CBETOAMOJOM C JJIMHOW BOJIHBI, MEHBILIECW WA PABHOW JJIMHE
BOJIHBI, HA KOTOPYIO PACCUNTAH OCBEIIAEMBIN CBETOAUO.

Onucanue cxooceii pabomel npakmuxkyma. MexayHapoaHas OJUMIHNAAA
1o skcrepuMenTansHol pusuke 2020 r., 3amaua «Onronapay [17].
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MJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMSI KYPCA BHEYPOUYHOM
JESITEJIbHOCTHU «OCHOBBI ®U3NYECKOI'O SKCIIEPUMEHTA
(@U3UKO-MATEMATHUYECKHUII IPO®PUJID)»

JINUHOCTHBIE PE3YJIbTATBHI

B cgpepe epasicoancrozo socnumanus:

TOTOBHOCTh BECTHM COBMECTHYIO [EATEIBHOCTh B HMHTEPECAX TIPa)KqaHCKOrO
o011ecTBa, y4acTBOBaTh B CaMOYITPaBICHUH B 00pa30BaTEIbHON OpraHu3allnY;

YMEHUE B3aUMOJCHCTBOBATh C COLUAIBHBIMH HHCTUTYTaMH B COOTBETCTBUU
C UX QYHKIMSIMU U HA3HAYCHUEM.

B cghepe nampuomuuecrkozo eocnumanusi:

c(OpMUPOBAHHOCTh POCCUICKON IPaKAAHCKON UACHTUYHOCTH, NAaTPUOTU3MA,;

LEHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTH)KEHHSIM
POCCHUICKHMX YYEHBIX B 00JaCTH (PU3UKU U TEXHUKHU.

B cgepe oyxosno-upascmeennozo socnumanusi:

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TIOBEICHMUS;

CIOCOOHOCTh ~ OLEHMBATh  CHUTYallMl0 U  [PUHUMATh  OCO3HAHHBIC
pElIeHHs,, OPUEHTHPYSCh HA MOPAJbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH,
B TOM YHCJIE B JESTEIBHOCTH YUEHOTO;

OCO3HaHUE JITYHOT'O BKJIa/1a B MOCTPOCHUE YCTOMYMBOI O OYAYIIETO.

B cghepe acmemuueckoco 6ocnumanus:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAs 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npHUCyHIero (U3NYEeCcKO HayKe.

B cghepe mpyoosoeco eocnumanus:

UHTEpPEC K pasau4yHbiM  cdepaMm  NpodecCHOHANbHOU  JI€ITENbHOCTH,
B TOM YHCJIE€ CBSI3aHHBIM C (DU3MKON M TEXHHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyaymiel npodeccuu 1 peam30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHHIO B O0JACTH
(bU3HKY HA TPOTSHKEHUN BCEU KU3HH.

B cghepe sxonocuueckozo socnumanusi:

c(OpPMUPOBAHHOCTh AKOJIOTUYECKON KYJIbTYpbl, OCO3HaHUE TJI00aIbHOTO
XapakTepa dKOJIOTHYECKUX MpodiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JECUCTBUN B OKPYXKAIOLIEH CpPele Ha OCHOBE
3HAHUS LEeJIed YCTOMYHUBOTO Pa3BUTHS YEIIOBEUYECTBA,

pacIIUpEHUE OMbITa ACSITEIBHOCTH SKOJIOTMYECKON HANIPABIEHHOCTH HA OCHOBE

UMEIOIINXCS 3HAHUH 10 (pu3uKe.
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B cghepe yennocmu nayunoeo noznanus:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKH,

OCO3HAHME LEHHOCTH HAyYHOW JEeATEIbHOCTH, TOTOBHOCTH B MPOLECCE
U3ydeHus (PU3HMKH OCYIIECTBISITH MPOCKTHYIO M HCCIEAOBATEIbCKYIO JEATEIbHOCTD
WH]JIUBUAYATBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4YeOHbIC NeiiCTBUS:

Bba3oBble Jornueckue 1eMcTBUA:

caMoCTOSITeIbHO  (opMmynupoBaTh U aKTyald3UpoBaTh  Mpodiiemy,
pacCMaTpuBaTh €€ BCCCTOPOHHC,

onpeacikiTb 0OCJIu ACATCIbHOCTH, 3aJdBaTb IIapaMCTPbl W KPUTCPUHU HX
JOCTHUIKCHUA,

BBIABJIATH 3aKOHOMCPHOCTHU M ITPOTHUBOPCHUHA B paCCMAaTPUBACMBIX (1)I/I3I/I‘-IGCKI/IX
SABJICHUAX,

pa3pa6aTI>IBaTI> IIJIaH PCHICHHUA HpO6JI€MI>I C Y4CTOM aHaJIM3a HMCIOIIHNXCA
MaTEepHUaJIbHBIX U HCMATCPHAJIIBHBIX PECYPCOB,

BHOCHUTB KOPPCKTUBBLI B ACATCIIBHOCTb, OICHHUBATL COOTBCTCTBHUC PC3YJIbTATOB
oejriM, OOCHHUBATh PUCKHU HOCH@I[CTBHI;'I JCATCIIBHOCTH,

KOOPJIMHUPOBATH U BBITIOJIHATH Pa0OTY B YCIOBHUSX peajbHOTO, BUPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATb KPCATHUBHOC MBIIIJIICHUC IIPU PCIICHUH JKU3HCHHBIX HpO6HeM.

ba3oBble ucciieoBaTebcKue AeicTBUS:

BJIaJIeTh HAaY4YHOH TEPMUHOJOTHEH, KIIOYEBHIMH MOHITHSIMH M METOJaMU
(bu3HYeCcKOl HayKHu;

BJIaJIeTh HABBIKAMHU Y4eOHO-MCCIIEOBATEILCKON U MPOEKTHON JesTeNbHOCTU
B 00JacTH (DU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IOUCKY
METOJIOB peIIeHUs 3anad (U3UYECKOTO COACPKAHMS, NPUMEHEHHUIO Pa3IUnYHBIX
METOJIOB TTO3HAHUS;

BIAJeTh BHUAAMU  JCSITEIBHOCTH TIO TIOJYYEHUIO HOBOTO  3HAHMS,
ero HWHTEpIpeTalny, MNPeoOpa3oBaHUI0 W TMPUMEHEHHUIO B PA3NIUYHBIX Y4EOHBIX
CUTYaIlUsX, B TOM YHCIIE TIPH CO3/IaHUN YU4EOHBIX MTPOCKTOB B 00JIaCTH (HU3HKHU;

BBISIBJIATh TPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJM3MpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3Y €€ PEIICHMs], HAaXOAUTh apryMEHTHI JJIsl 10Ka3aTeIbCTBa CBOUX

YTBEPXKJICHUH, 3aaBaTh IMAPAMETPHI U KPUTEPUU PELICHHUS;
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aHAIM3UPOBATH TOJIYyYCHHBIE B XOJ€ pELIEHUs 3aJa4d  Pe3yJbTaThl,
KPUTUYECKH OLICHUBATh MX JOCTOBEPHOCThH, MPOTHO3MPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTb U (OPMYIHpPOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOMN
JESITENIbHOCTH, B TOM YHUCJIE TIPU U3Y4YEeHUU (DU3HKHY,

JlaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh NEPEHOCUTh 3HAaHHWA MO (U3UKE B MPAKTUYECKYI0 O0JIacTh
KU3HENIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE UJECH, IPEUIaraTb OpUrMHAIbHBIC ITOAXO/ABI U PEIICHNUS;

CTaBUTH HpO6HCMBI " 3a1a491, JOITYCKAaOIHEC aJJbTCPHATUBHBIC PCIHICHNA.

Pabora ¢ ungopmanmei:

BJIQJICTh HABBIKAMH TIOMydeHUs WHGOpManuu (U3UIECKOTO COMCPIKaHUS
U3 HCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATH IOUCK, aHAIIU3,
CHUCTEeMAaTH3allMI0 W WHTEPHpPETalni0 WHOOPMAIIMK PA3IMYHBIX BHUAOB H (GopM
MIPE/ICTABIICHNUS,

OIICHUBATh JIOCTOBEPHOCTH HH(POpMAITHH;

UCIIOJIb30BaTh ~ CpeACTBA  MH(POPMALMOHHBIX UM KOMMYHHUKAITMOHHBIX
TEXHOJIOTUWA B PEIICHWH KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX W OpPraHU3AIMOHHBIX
3aJlay ¢ COOJIIOJICHHEM TPEeOOBAaHUN PPrOHOMHUKH, TEXHUKHU 0€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M JOTUYECKUX HOPM, HOPM HHQPOPMAIMOHHOU
0€30MaCHOCTH,

CO3/1aBaTh TEKCTHI (DU3UIECKOTO COJICPIKAHMS B PA3IMIHBIX (hOpMaTax C yIETOM
Ha3HauYeHUs WH(OpPMAIUU U IIENIEBOM ayJUTOpPUHU, BHIOUpasi ONTUMAIILHYIO (QopMy

MNpCaACTaBJICHUS U BU3YyaJIU3allUH.

KoMMyHHUKaTHBHBIC YHUBEpPCAJbHbIC y4eOHbIE JeCTBUA:

OCYIIIECTBJIATH OOIICHUE BO BHEYPOUHOU JEATEIHHOCTH;

pacio3HaBaTh MPCAIIOCHIIKA KOH(l)J'II/IKTHBIX CI/ITyaI_[I/Iﬁ U CMATYATH KOH(l)J'H/IKTBI;

Pa3BEpHYTO MU JIOTUYHO H3JIaratb CBOIO TOYKY 3pCHUA C HCIIOJIb30BAHUCM
SI3BIKOBBIX CPEJICTB;

IMOHUMAaTb MW HCIIOJIb30BATh IPCUMYIICCTBA KOM&H,HHOP'I u HHI[HBHI[y&J'H:HOfI
padoTHI;

BbIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX JEUCTBHI C Y4ye€TOM OOIIUX

HHTCPCCOB U BO3MOXKHOCTEH KaXKa0Tr0 4JICHa KOJUICKTUBA,

28



MPUHUMATD e COBMECTHOM NeATEeIbHOCTH, OpraHU30BbIBATH
U KOOPJIUMHUPOBATH JIEUCTBUSI MO €€ JIOCTHXKEHHIO: COCTaBIsITh IUIAH JCHCTBUM,
pacnpenensiTh poJid C Yy4eTOM MHEHHM YYacCTHHKOB, OOCYXJaThb pE3YJbTaThl
COBMECTHOU padoTHI,

OLICHUBATh KAYECTBO CBOETO BKJIAJla M KaXJOT0 YYaCTHUKA KOMAaHJIbl B OOIINI
pE3yJIbTaT 10 pa3padoTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IIPOEKTHI, OIEHUBAaTh UJEU C TMO3UIHUH HOBHU3HBI,
OpUTHMHAIILHOCTHU, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETMUYECKOE TMOBEJICHHE B Pa3IUYHBIX

CuTyauusix, IposABJIEATL TBOPUCCTBO U B006pa)KeHI/IC, OBITh HWHHUIIUATUBHBIM.

PerynsiTuBHBIC YyHUBEpPCAJIbHbIC Y4eOHbIE IEUCTBUS

Camoopranuzanus:

CAMOCTOATENIbHO OCYILECTBIATh IO3HABATEIbHYIO AESITENBHOCTh B 00JaCTH
(Gu3MKH, BBIABIATH NPOOJIEMBI, CTABUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a]a4H;

CaMOCTOSATEIbHO COCTABIIATH IUIaH PEIICHUS PACUETHBIX U KAaU€CTBEHHBIX 33/1a4,
IUTAaH BBITIONHEHUS MPAKTHUECKOH pabOThl C YYETOM HWMEIOIIUXCS PEeCcypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUN;

JlaBaTh OLEHKY HOBBIM CUTYALIUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JenaTh OCO3HAHHBIA BBIOOp, AaprymMeHTHpoBaTh ero, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHWBATh IPUOOPETCHHBIHN OIIBIT;

CrocoOCTBOBAThH (DOPMHUPOBAHUIO U MPOSBICHUIO APYAULIMH B 001acTH (PU3UKH,

MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA MHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JESITEIHLHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJICTh HaBBIKAMH ITO3HABATEIHLHON PeICKCHUU KaK OCO3HAHMS COBEPIIACMBIX
JIEVCTBUM U MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCITIOJIb30BaTh MPUEMBI PEIICKCUU [JIsl OICHKW CHUTYaIlMd, BHIOOpAa BEPHOTO
peLICHUS;

YyMETh OLEHHMBATh PUCKM U  CBOEBPEMEHHO NPUHHUMATh  PELICHUS
110 UX CHMKCHUIO,
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IIPUHAMAaTh MOTHUBBI M AapryMEHTBl JPYIrMX I[IPU aHAJIU3€ PE3yJIbTaTOB
NEATEIbHOCTH;

IPUHUMATH ce0s1, MOHMUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA,

IIPUHUMATh MOTHUBBI M apryMEHTBl JPYrUX IIPU aHaau3€ pe3yJbTaToB
NEATEIbHOCTH;

IMIPU3HABAThL CBOC IIPABO U IIPABO APYTHUX HA OITNOKH.

IMPEAMETHBIE PE3YJIbTATDBI

K xonmy 10 knacca obydarommiicss HAyIUTCA:

NOHUMATh 3HAYEHUE ONUCATEIbHOW, CUCTEMATHU3UPYIOUIEH, OOBSICHUTEIbHOU
U TMPOTHOCTUYECKON (YHKUMI (DU3MUECKON TEOpUU — MEXAHHKH, MOJEKYJSPHOM
GU3NMKK W TEPMOJUMHAMUKH, POJb (HU3MYEcCKO Teopud B (POPMUPOBAHHUU
MPEICTABICHUN O (PU3NYECKON KapTUHE MUPA,

pa3nuyaTh YCIOBHS MPUMEHUMOCTH HM3YYEHHBIX MoOjeNed (U3UUYECKUX TeNl
Y TIPOLIECCOB (SIBICHHH);

paznuuaTh ycnoBHs (TpaHMIBI, 00JacTH) MNPUMEHUMOCTH  HM3yYEHHBIX
(¢u3nYEeCKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHIaMEHTaJbHBIX 3aKOHOB
Y OTPaHUYEHHOCTD MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAT U OOBACHATH MEXAHMYECKHE, TEIUIOBBIEC, AJIEKTPUUECKUE
IIPOLIECCHl W SIBJICHUS, MCIOJb3YySl OCHOBHBIE ITOJOXKEHUS M 3aKOHBI MEXAHMKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOpHUH, MOJIEKYJSPHOW (PU3MKKM U TEPMOIUHAMUKH,
NIEKTPOAUHAMUKH;

aHAIM3UPOBATh M OOBACHATH (PU3MYECKUE SIBICHHS, HMCIOJIb3YS OCHOBHBIE
NOJIOKEHUS M PUBNYECKUE 3aKOHBI;

ONMHUCHIBATh (PU3UYECKUE TMPOLIECCHl M SIBICHMS, HCIONb3ys HEO0OXOIUMBbIe
BEJIMYMHBI;

OOBSACHATH OCOOCHHOCTH NMPOTEKAHUS N3y4aeMbIX (PU3NYECKUX SBJICHUMN;

NPOBOJIUTh HCCIIEOBAHUE 3aBUCHUMOCTH OJHOM (PU3NYECKON BEIMUMHBI
OT JpPYrod C HCHOJIb30BAaHUEM MPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHUPOBATh pPE3YJbTAThl IOJYYEHHOH 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYUH B BUJI€ TPAdUKOB C YU€TOM aOCOJIIOTHBIX MOTPEIIHOCTEH N3MEPEHHH, JeaTh
BBIBOJIBI 110 pE3yJbTaTaM MCCIIEIOBaHNUS;

IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH, PH STOM BBIOUPATH
ONTUMAJbHBIA METOJ HW3MEpPEHUs, OLICHUBATh aOCOJIOTHBIE M OTHOCUTEJbHBIE

MOrpC€HOCTH IPAMBIX 1 KOCBCHHBIX I/ISMepeHI/Iﬁ;
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IPOBOAUTH ONBITHI O MPOBEPKE MPEMIOKEHHOM THIIOTE3bl: IIaHUPOBAThH
OKCIIEPUMEHT, CcOOMpaTh  AKCIEPUMEHTAIbHYIO  YCTAHOBKY, aHaJIU3UPOBATh
IIOJIYYCHHBIE PE3YJIBTATHI U JENIATh BBIBOJ O CTAaTyCE MPEIJI0KEHHON THIIOTE3HI,

coOyo1aTh IpaBuiia 0€30IaCHOr0 TpyJda IpU MPOBENCHUU HCCIEI0BaHUMN
B paMKax  TMpakTUKymMa U  y4eOHO-HCCIIEJIOBATEIbCKOM  JeATEIbHOCTH
C MCTIOJIb30BAHUEM M3MEPUTENILHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYAOBAHNUS,

pelraTh pacueTHBIC 33Ja4M C SIBHO 33JaHHOW W HESBHO 3aJaHHOW (PU3NUIECKON
MOJIETIbIO. Ha OCHOBAaHUHM aHaHM3a YCIOBHS OOOCHOBBIBATH BBHIOOp (PU3NUECKOM
MOJIeTIM, OTBeuarolell TpeOOBaHUAM 3a/ayd, NPUMEHSITH (QOPMYJBI, 3aKOHHBI,
3aKOHOMEPHOCTH M TOCTyJaThl (PU3MYECKUX TEOpPUH TpPU  HCIOJIb30BAaHUU
MaTEMaTUYECKNX METOJOB PELICHHs 3a]ad, IPOBOAUTH pPacdyeTbl Ha OCHOBAaHUU
UMEIOIINXCS JAaHHBIX, AHAJIM3HPOBATh pE3YyJbTaThl M KOPPEKTUPOBATH METOMBI
PELICHNS C YYETOM IOJTYyYEHHBIX PE3YJIBTATOB;

peliaTh Ka4yecTBEHHbIE 33/aud, TPeOYIOUIMe NMPUMEHEHUS 3HAHUM W3 pa3HbIX
pa3fenoB Kypca (U3MKH, a TakKe€ HMHTETpald 3HAHUN W3 JIPYyrux IpeIMETOB
€CTECTBEHHO-HAYYHOI0 IMKJIA: BBICTPAUBATh JIOTMYECKYIO IIEMOYKY PpaCCYXKIECHHM
C ONOPOI Ha U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBICHUS;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUSA ISl OOBSICHEHUSI OCHOBHBIX MPUHIUIIOB
paboThl U3MEPUTEIBHBIX TPUOOPOB;

aHAIM3UPOBATh M OLEHUBATH IMOCJIEACTBHUS OBITOBOM M TMPOM3BOACTBEHHOM
JIESITEIbHOCTU YeJIOBEKa, CBA3aHHOW € (PU3MUECKHMMM TMpolLeccaMu, C TO3MLIHN
HKOJIOTMYECKOM 0€e30IacHOCTH, IIPEICTABICHUN 0 paMOHAIIBHOM
IIPUPOAOIIOIB30BaHNN, A TaKXK€ PasyMHOM MCHOJIb30BaHUU JOCTHKEHHA HAYKU
Y TEXHOJIOTUH 715 ajbHEHIIero pa3BUTUS 4EJI0BEUECKOTro OOIECTBa;

NPUMEHATh pa3IMyYHbIE CMOCOObl paboThl ¢ HHPopMauuenr (GU3NIECKOro
COJEP)KaHMUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJIOTHUH,
IpU 3TOM HMCIOJIb30BaTh COBPEMEHHbIE MH(DOPMAIMOHHBIE TEXHOJOTHH AJIs MOUCKa,
nepepadOTKU M MPEeAbSBICHUS Y4eOHOM M HAYYHO-NOMYJSIPHOW HWH(MOpMALINH,
CTPYKTYPUpPOBaHUSI M HMHTEpHpeTaluy HH()OpMALNY, MOIYYEHHONM W3 PpaszIMYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATh MOJy4aeMyl0 MH(POPMALMIO U OLICHUBATh
€€ JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHMI, TaK U HAa OCHOBE aHaJIM3a
HMCTOYHUKA HH(OPMAIINH;

IPOSBIIATh OPraHU3AlMOHHBIE W TO3HABATEIbHBIE YMEHUS CaMOCTOSITEIIBHOIO
NpUOOPETEHHs] HOBBIX 3HAHWWA B MPOILIECCE BBIMOJHEHUS MNPOEKTHBIX M Y4eOHO-

Hcce0BaTEIbCKUX padoT;
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paboTaTh B rpyIIe ¢ UCIIOJIHEHUEM Pa3IMYHBIX COLMATIbHBIX POJIEH;
OpOSIBISITH MOTHBAIMIO K Oyaymed mpodecCHOHaIbHOU —AESITeTbHOCTH

I10 CIICOHUAJIBHOCTAM (l)I/I?)I/IKO-TCXHI/I‘ICCKOFO HpO(l)I/IJISI.

K konmty 11 knacca oOydaroniuiicss HAyduTCs:

HOHUMATh POJIb (PU3UKU B IKOHOMUYECKOM, TEXHOJOTMYECKOW, COLUAIbHON
U 3TUYECKOH cepax AesITENbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKHU B COBPEMEHHOU
HAy4YHOM KapTUHE MHUpa, 3HAYEHUE OIUCATEIbHOW, CHCTEMATU3UPYIOLIEH,
OOBSICHUTENIFHOW UM TMPOTHOCTUYECKOW (YHKIUH (QU3NUECKOW TEeopuu, poJib
¢u3nueckoil Teopur B POPMUPOBAHUY MIPEICTABICHUNA O (PU3NUECKON KapTHHE MUPA,
MeCcTO (PU3MYEecKOil KapTUHBI MHUpa B OOLIEM pAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX [IPEACTABICHUN O IPUPOJIE;

pa3nuyaTh YCIOBHS MPUMEHUMOCTH HM3YYEHHBIX MOJeNed (U3UYECKUX TeNl
Y TIPOIIECCOB (SIBJICHUM);

paznuuaTh ycnoBHs (TpaHMIbI, 00JacTH) NPUMEHUMOCTH  HM3y4EHHBIX
(¢u3nYeCKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHIaMEHTaJbHBIX 3aKOHOB
Y OTPaHUYEHHOCTD MCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBICHATH DJICKTPOMAarHUTHBIE, KBAHTOBbIE MPOIIECCHI
W SBIICHUS, HCIOJNb3ysSd OCHOBHBIE IIOJIOKEHUS W 3aKOHBl AJIEKTPOAMHAMUKH
Y KBaHTOBOM (DU3UKH;

OIKCHIBaTh U3y4eHHbIE (PU3UYECKUE TIPOLIECCH U SIBICHUS,

OOBSACHATH OCOOEHHOCTH MPOTEKAHUS U3YyYEHHBIX (DU3NUECKUX SIBICHMUIA,

IPOBOAUTH UCCJIEIOBAHUE  3aBUCUMOCTEH bu3NYEeCKuX  BEIUYUH
C HCHOJB30BAHMEM MPAMBIX H3MEPEHUH, IPH 3TOM KOHCTPYUPOBaTh YCTAHOBKY,
(buKcHpOBaTh Pe3yibTAThl MOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIMYUH B BHJIE
rpa@ukoB C y4eToM aOCONIOTHBIX MOIPEIIHOCTE HW3MEpPEHUM, JenaTh BBIBOBI
10 pe3yNbTaTaM HCCIIEOBAHUS;

IIPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMUYUH, PU 3TOM BBIOMPATH
ONTUMAJbHBIA METOJI W3MEpPEHUs, OLICHUBATh aOCOJIOTHBIE M OTHOCHUTENbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

IIPOBOAUTH ONBITHI O MPOBEPKE MNPEIOKEHHOW T'MIOTE3bl: IUIAHUPOBATh
OKCIIEPUMEHT, CcOOMpaThb  AKCIEPUMEHTAJIbHYI0  YCTAaHOBKY, aHaJU3UPOBATh

IMOJYUCHHBIC PE3YJIbTAThI U ACJIaTh BEIBO/ O CTATYCEC HpCIIJ'IO)KeHHOI\/'I TUIIOTE3HI,
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coOmoiaTh MpaBuiia 0€30MacHOr0 TpyJda IpU TMPOBEACHUU HCCIEIOBaHUMN
B paMKax  TMpakTUKymMa U  y4eOHO-HCCIIEOBATEIbCKOM  JEATEIbHOCTH
C UCTIOJIb30BAHUEM U3MEPUTENILHBIX YCTPOUCTB U Ja00paTOPHOro 00OpPYIOBaHMS;

pelIaTh pacueTHBIC 337]a49M C SBHO 33J]aHHON M HESBHO 33JJaHHON (PM3UYECKOM
MOJIEIIBIO;

pelaTh Ka4yeCTBEHHbIE 33/1au, TPEOYIOIIMe NMPUMEHEHUs! 3HAHUIM W3 pa3HbIX
pa3nenoB Kypca (PU3MKM, a TaKKe MHTETpallid 3HAHUA W3 JAPYTHX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 IMKJIA: BBICTPAWBATh JIOTMYECKYIO IIEMOYKY PpaCCYXKICHHI
C OMOPOIi Ha U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHMUS,

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS JIJIsl OOBSICHEHUS OCHOBHBIX NMPUHIUIIOB
paboThl U3MEPUTEIBHBIX IPUOOPOB;

aHAIM3UPOBATh M OLEHUBATH IMOCIEACTBHS OBITOBOM M TNPOM3BOACTBEHHOM
NEeATEIbHOCTH YEJIOBEKAa, CBA3aHHOM € (PU3MYECKUMM MpoIeccamMu, C MO3ULUN
HKOJIOTMYECKOU 0€30MacHOCTH, NpeICTABICHUN 0 palMoHAIBHOM
IPUPOAOIIOIb30BaHNU, & TAaKXK€ pPA3yMHOM HCMOJIb30BaHUU JOCTHKEHHUW HAyKU
Y TEXHOJIOTUH JJIs ajibHEMIIEero pa3BUTUS YEJIOBEUECKOT0 OOIIECTBA;

NPUMEHATh PA3NUYHbIE CIOCOOBI paboThl ¢ HHpopManuen (HUINIECKOTO
COAEpXaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJIOTHMH,
IpU 3TOM HMCIOJIb30BaTh COBPEMEHHbBIE MH(DPOPMALIMOHHBIE TEXHOJOIHH IJIS TIOUCKA,
nepepadOTKU M MPEeAbSIBICHUS Y4eOHOM M HAYYHO-MOMYJSIPHOW UH(pOpMAaIMH,
CTPYKTYPUpPOBaHUS M HHTEpHpeTanuu WHGOpMAlUH, MOJYYEHHOW HU3 pPa3IMUHBIX
MCTOYHHUKOB, KPUTUYECKH AHAJIU3UPOBATh MOIY4aeMyr0 MH(GOPMALMIO U OLIEHUBAThH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHMM, TaK U HAa OCHOBE aHaIM3a
MCTOYHHKA UH(POPMALINH;

NPOSBIIATh OPraHU3AI[MOHHBIE W TO3HABATEIbHBIE YMEHHUS CaMOCTOSITEIILHOIO
NpUOOpETeHHs] HOBBIX 3HAHMWA B MPOLIECCE BBIMOJIHEHUSI NMPOEKTHBIX M YyueOHO-
UCCIeA0BATEILCKUX padoT;

paloTaTh B IPyIIE ¢ UCIIOJHEHUEM PA3INYHBIX COLUAIBHBIX POJIeH;

OpOSIBIATH MOTHBAIMIO K Oyaymed mNpoecCHOHaIbHOUW —AeSITeIbHOCTH

0 CTICIIHATBHOCTSM (DU3UKO-TEXHHUUECKOTO TPOUIIS.

33



TEMATHYECKOE ITJNTAHUPOBAHUE

10 KJIACC
N Haumenosanue
) pa3/EeNoB U TeM
/1

y4eOHOro mpeMeTa

Pa3zaea 1. Mexanuka
1.1 TlorpemHocTtu
B DKCTICPUMCHTE

(mexims)

KomnuyecTBo

qacCcoB

[IporpamMmmHoO€E conepkaHue

DKCHEPUMEHT M TCOPHS B IIPOIECCE

no3HaHus npupojsl. Habmonenue

U DKCTIEPUMEHT B (PU3HKE.

CrnocoObI n3MepeHust HU3nYECKux

BEJIMYMH (QaHAJIOTOBBIC U ITU(PPOBHIC

U3MEPUTEIbHBIE MTPUOOPHI,
KOMITBIOTEPHBIE JJTATYUKOBBIC
CUCTEMBI).

ITorpemHocT U3MEPEHUN

¢du3nveckux BeauunH (aOCOMOTHAS

Y OTHOCHUTEJIbHAS).
I'mnoresa. ®u3nyecKkuu 3aK0H,

IpaHunbl €0 IPUMCHHUMOCTH

XapaKTepHCTI/IKa ACATCIIbHOCTHU

00 yJaromuxcs

Onepuposame NOHAMUAMU
Ha0JII0/IeHUE, SKCIIEPUMEHT, TUIIOTE3A,
Teopusl, pU3ndecKas BEINYUHA,
(bu3NYeCcKuil 3aKOH, U3MEPUTETbHBIN
npuoop, U3MEpeHue, pe3yabTaT
U3MEpEHMS, IIeHA JICICHUS IIKAJIbI
puoopa, MOrperHOCTh U3MEPEHUS.
Ilpusooums npumepwvr HaOIOACHUS,
AKCIIEPUMEHTA, TUIIOTE3bI, TEOPHH,
(bu3HYECKUX BEIMYUH, PU3HMUECKUX
3aKOHOB, U3MEPUTEIbHBIX TPHOOPOB.
Onpeodensimo IEHY ACICHUS IIKAIbI
npubdopa, abCOMOTHYIO MOTPEITHOCTh
IPSIMOTO U3MEPEHHUS.

3name GOpMYIBI 17151 OLIEHKU
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1.2

OlLieHKa MOTpeIHOCTEN
MPSIMBIX M KOCBEHHBIX
U3MEpPEHUIN
(camocrosiTenbHas

pabota)

Onpenenenune NOrpeurHoCTen
MPSIMBIX U3MEPEHUH 110 33JTaHHBIM
pe3yabpTaTaM U3MEpPEHHUII.
[Ipuembl OLIEHKU MOTPEIIHOCTEN

KOCBEHHBIX H3MEPECHUM

OTHOCHUTEJIBHOW MOTPETHOCTH
KOCBEHHOT'O U3MEPEHUS, PABUIIA
OKpYTJeHUs aOCOTIOTHBIX
ITOTPEIIHOCTEN, BBIPAKECHHE
OTHOCHTEJIBHBIX MTOIPEIIHOCTEN

B ITPOLICHTAX

Onepuposamo NOHAMUAMU
a0COJIIOTHAs MOTPEIIHOCTh U3MEPEHUS,
OTHOCHTEJIbHAS ITOTPEIIHOCTD
U3MEpPEHU.

IIpusooumsv npumepsl IPAMBIX

Y KOCBEHHBIX U3MEPEHHUM.
Onpeoensimp MOTPEIIHOCTU MPSIMBIX
MU3MEPEHUN.

Hcnonvzosams METOI TPAHUILL

JUISL OLICHKU aOCOIOTHOM MOTPEIIHOCTH
PSIMOTO U3MEpPEHUs, TPaBUIIa
OKpYTJIeHUS aOCOTIOTHBIX
MOTPEUTHOCTEH, POPMYIIBI JIJIsl OICHKU
OTHOCUTEJIBHOW NOTPEITHOCTH
KOCBEHHOT'O U3MEPEHUH.

Ymemwv okpyryisiTh aOCOJIIOTHBIE
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HOTPELIHOCTH, BBIPAXKATh
OTHOCHUTEJIbHBIE IO PELLIHOCTH
B ITPOLICHTAX.

Pewams 3amaun Ha OLIEHKY

OTHOCHUTCIBbHBIX HOFpCHIHOCTGﬁ

1.3.1 VYcpennenue 1 [TpubopHbIe MOTPEIIHOCTH, Onepupoeame NOHAMUAMU
n3mepernii. CrydaitHas Clly4ailHbIe i CUCTEeMaTHYECKHE npuOOpHas MOTPEIIHOCTb, CITydaiHas
HOTPEIIHOCTh HOTPEIIHOCTH MOTPEIIHOCTh, CHCTEMaTHYECKas
(mpakTUKyM™) HOTPENTHOCTD, CpeIHEE 3HAUCHUE.

Ilpusooums npumepwvl IpUOOPHOU,
CIIy4aliHOM U CUCTEMATUYECKON
MTOrPEIIHOCTH.

Onpeodensimb SKCIIEPUMEHTAIBHO HaOOP
3HaYeHUN (PU3NUECKON BEIMUNHBI

IIPU IPOBEAEHUN HECKOJIBKUX
HE3aBUCHUMBbIX U3MEPEHUN.
Hcnonvzoeams HopMyIbl U1 CPETHETO
apu(PMETHIECKOTO HECKOIBKUX YHCE,
JUISL OIIEHKH aOCOJIFOTHOM MOTPEIIHOCTH
3Ha4YCeHUs (PU3NMUECKON BETUUUHBI,
OIIEHEHHOTO KaK CpeIHEe

apupMeTHIecKoe Habopa ee 3HAUCHU.
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1.3.2 Kunemaruueckue
U3MEPCHUSI TaTbHOCTH
oJIeTa, pacuer

HA4YaJbHOU CKOPOCTHU

(mpakTHKyM)

Ilepemenmienue, CKOpOCTh

Y YCKOPEHUE MATEPUATbHOU TOUKH,
UX TIPOCKIIUU HAa OCH CUCTEMBI
koopauHat. CioxxeHue
TIEPEMEILECHUMN U CIIOKEHUE
CKopocTel. JIBmKeHue Tena,
OpOLIEHHOTO MOJT YTIIOM

K TOPU30HTY. 3aBUCUMOCTb

Oyenusams 3HaYCHUE U3MEPSEMOM
(U3UYECKON BEIMYMHBI KaK CpeHee
apudmeTndyeckoe Habopa ee 3HAUCHHU,
MOJIYYCHHBIX MPU MTPOBEICHUU
HECKOJIbKUX HE3aBUCUMBIX U3MEPEHUH,
aOCOJIIOTHYIO U OTHOCUTEIILHYIO
MOTPEITHOCTh 3HAYECHUS 3TOU
(hU3nYeCKON BETMYUHBI.
Yemanasnueamo 63aumocessu

MEX/y OIICHKOM 3HaYeHUs1 (PU3NUECKOM
BEJIMYHMHBI, OTPE/IEIIEMOM

M0 pe3yJIbTaTaM HECKOJIbKUX
HE3aBUCUMBIX U3MEPCHHIA, U CPETHAM
apru(PMETHICCKUM HECKOJIBLKUX YUCE
Onepupoeamo NOHAMUAMU

CKOPOCTb, YCKOPEHHE, CBOOOTHOE
najieHue, TabHOCTh TIOJIETa,
abCOJIOTHAS MTOTPEUTHOCTh U3MEPEHMUS,
OTHOCHUTEJIbHAS TIOTPEITHOCTh
HU3MEpPEHUSI.

IIpusooums npumepvi cBOOOTHOTO

MmaaCHUsA TCII IIPH Pa3IMYHBIX
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KOOpAUHAT, CKOPOCTH U YCKOPCHHUA 3HAYCHUAX HayaJIbHOU CKOpPOCTH,

MaTepI/IaJ]BHOﬁ TOYKH OT BpCMCHH

IpU Pa3HBIX YIJIaX MEXKIy HadaIbHOM
CKOPOCTBIO ¥ TOPU30HTOM.
Hcnonvzoeams pyneTky,
KUHEMaTudeckue GopMyJibl,
OTIHCHIBAIOIINE IBUKCHHE TEIa,
OpOILIEHHOIO MO YIJIOM K TOPU30HTY.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHCHMOCTH JIaJIbHOCTH IOJIETA TEa,
OpOIIIEHHOT0 TOPU3OHTAIBHO,

OT €ro Ha4aJbHOU CKOPOCTH.
Hccneoosams 3aBUCUMOCTD TaTbHOCTH
moJieTa TeJjia, OPOIICeHHOT O
TOPU30HTAJILHO, OT €r0 HauaJbHOU
CKOPOCTH U UHMEPNPEMUPO8ans
MOJTy4eHHBIC PE3yIbTATHI.

Pewams 3anady Ha onpezeneHne

10 SKCIIEPUMEHTAIBHBIM JTaHHBIM
HAa4aJIbHOW CKOPOCTH TEJA,
OpOIIEHHOTO TOPU30HTAIIBHO.
Onpeoensamb aOCOMOTHYIO

N OTHOCUTCJIbHYIO ITOI'PCHIHOCTD
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1.4 Tlpocretimmue
reOMETPUYECKHUE
U3MEPEHHS
(camocrosiTeNbHas

pabora)

1.5 TI'pacduxu
AKCTIEPUMEHTAIIbHBIX

3aBUCUMOCTEM.

Mertoae! 1 ipreMbl IPOBEIECHUS
IIPSAMBIX U KOCBEHHBIX U3MEPEHUN
reOMETPHUCCKUX BEIMUUH (ITHHA,

yroJ, mionajab, 00bem)

['paduueckoe mpencrapienue
3aBUCUMOCTEN (PU3NUECKUX

BEJIMYMH JpYr OT Apyra. JInnennas

HAYAJIbHOM CKOPOCTH TEJNA,
OpOILIEHHOTO TOPU30HTAIBLHO
Onepuposamsb NOHAMUAMU
abCOJIOTHAS MTOTPEUTHOCTh U3MEPEHMUS,
OTHOCHUTEJIbHAS TIOTPEITHOCTh
U3MEpPEHUS.

3namb METOBI U TIPUEMBI IPOBEACHUS
MPSAMBIX U3MEPEHUIA TEOMETPUIECKIX
BEJIMYMH.

Ipumensmo Gopmynbl

JUISL OlpeiesIeHUsT aOCOJTFOTHBIX

Y OIICHKH OTHOCHUTEIBLHBIX
ITOTPEIIHOCTEN.

Pewams 3agady Ha onpeiesieHue
riomaan Gurypsl 1 oobema Tena

M0 DKCIEPUMEHTAIBHO U3MEPEHHBIM
3HAYCHMSIM JIJIHH.

Onpedensims 3HAYCHUST OTHOCUTEIBHBIX
IIOIPEIIHOCTEN B IIPOLEHTAX
Onepuposams nousmusamu: Tpaduk
3aBUCHMOCTH OJHOM (hHU3UICCKOM

BEJIMYUHBI OT APYrOH, TUHEHHAs
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['padmueckas
00paboTKa TaHHBIX

(mexrus)

3aBUCHUMOCTE. Y IJTOBOU
KO3(PuieHT u cBo0OAHOE

cJIaraeMoe€ JIMHEWMHOM 3aBUCUMOCTH

3aBUCHUMOCTb, YTJIOBOM KOA(PPUITUEHT
Y CBOOOJHOE cllaraeMoe JIMHEWHON
3aBHCHMOCTH, alllpOKCUMAaIIN,
MHTEPIIOJIALUSA, YIKCTPATIONISALINS.
3nams mpaBUiIa MOCTPOCHUS TPAPUKOB
3aBUCUMOCTEN (DU3MUECKUX BEIMUUH
ApYT OT Apyra.

Cmpoumbs rpaduKH JTMHEUHBIX
3aBUCUMOCTEN (DU3MUECKUX BEIMUUH
ApYT OT Apyra.

Ilpumensamu npaBuiia TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYMH JPYT OT Apyra.

Ilpusooumsv npumepsl anpPOKCUMAIIIH,
MHTEPIOJISLUH, SKCTPAOJISALUY.
Ymems nipoBOAUTH TTPOLIEAYPBI
anMpPOKCUMAIH, HHTEPIIOJISIIIHH,
DKCTPATIOJISIIHH.

Onpedensamb 3HAUEHUSI YTIIOBOTO
Ko3(dunmreHTa 1 CBOOOIHOTO
cJlaraeMoro JUHENHON 3aBUCUMOCTH,

OLICHUBATh UX a0COJIFOTHBIE
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1.6

O6paboTka
HEJIMHEHHBIX
3aBUCUMOCTEH.
JIMHEeapU3aLIus,

IoACUYCT ILIomaau

['padpuueckoe nmpencrapienue
3aBUCUMOCTEN (PU3NYECKUX
BEJIMYUH JIPYT OT JIpyTa.
Henunelinas 3aBUCUMOCTD

H €C JINHCapUu3aluAa

IIOTPEIIHOCTH.
Yemanasenueams 63aumocesasu Mexny
MaTeMaTUYECKUM MTOHATHEM «JIMHEWHAs
GyHKIUS) U TMHEHHON 3aBUCUMOCTBIO
($u3NYECKUX BETUYMH IPYT OT JIpyra.
Hccneoosams u unmepnpemupoeams
rpaduKy TMHEHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEIMYUH APYT OT ApYra.
Pewamys 3anaun Ha TOCTPOEHUE
JMHENHBIX TpaUKOB 3aBUCUMOCTEH
(bu3nYeCKUX BETUYMH JPYT OT Apyra

10 33/IaHHBIM HabopaM
DKCIEPUMEHTAJILHBIX TAHHBIX,
OTPEAEIISATh 10 NOCTPOEHHOMY T'pauKy
YII0BOM KO3 HUIIMEHT U CBOOOTHOE
cllaraeéMoe, OLEHUBATh UX a0COIIOTHBIE
1 OTHOCUTENBHBIE MOTPEIIHOCTH
Onepuposame nousimusamu: Tpaduk
3aBUCUMOCTH OHOU (pr3nyeckoi
BEJIMYMHBI OT IPYIrOM, HEJIMHEWHAs
3aBUCUMOCTbD, JIMHEAPU3ALUS

HEJIMHEMHOW 3aBUCUMOCTH, MJIONIAdb
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1o rpadyuKoMm,
MIOCTPOCHHUE
KacaTelbHbIX

K rpaduky (Jrexnus)

o1 rpa) KoM 3aBUCHMOCTH,
KacaTelibHas K rpad)uKy 3aBUCUMOCTH
B JIJaHHOM TOYKE.

3namw paBuiIa TOCTPOSHUs TpapuKoOB
3aBUCUMOCTEH (PU3MYECKUX BEIIMUUH
JPYT OT Apyra, GU3NIECKUNA CMBICI
IJIOIA U MO TparKOM 3aBUCUMOCTH
U KacaTeJbHOU K rpadKy 3aBUCUMOCTH
B JIJAaHHOM TOYKE.

Cmpoumb UCXOTHBIE

U JIMHEapU30BaHHbIE rpaduku
3aBUCUMOCTEH (PU3HYECKUX BEIIMUUH
JIPYT OT JIpyTra, KacaTeIbHYIO K TpapuKy
HEJIMHEWHOW 3aBUCUMOCTH B JAHHOMU
TOYKE.

Ilpumenams npaBuiia MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JIPYT OT Jpyra.

Onpeodensimob 3Ha4EHUS TUIONIATN

1o/ rpa)MKOM 3aBUCHMOCTH

U yri0Boro koddduimeHra

KacareabHOU K rpaduKy HeJTMHEHHOU
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3aBHCUMOCTH B IaHHOW TOYKE,
OLICHUBATh UX a0COJIOTHBIE
MOTPEIIHOCTH.

Ycemanasnuseame e3aumocessu

MEX/1y MaTeMaTUYECKUM OHATHEM
«pyHKIUSA» U 3aBUCUMOCTBIO
(U3UYECKUX BEJIMYUH APYT OT ApYyra.
Hccneoosams u unmepnpemupoeams
rpauKy1 HETMHENHBIX 3aBUCUMOCTEMN
(bu3NYeCKUX BEIMYMH JIPYT OT Apyra.
Pewiams 3aga4n Ha IOCTPOEHUE
JMHEapU30BaHHBIX TpaUKoB
3aBUCUMOCTEN (PU3NYECKUX BEITUUHNH
JpYT OT Ipyra Io 3aJaHHbIM Habopam
HKCIIEPUMEHTAIbHBIX JaHHBIX,
OTPEAEIISAT [0 NOCTPOEHHOMY T'pauKy
YII0BOM KO3 GUIIMEHT U CBOOOHOE
ClIaraéMoe, OLIEHUBATh UX a0COJIIOTHBIE

N OTHOCUTCJIbHBIC ITOI'PCIIHOCTHU

1.7 WsmepeHue 2 PaBHOMEpPHOE 1 HEPABHOMEPHOE Onepuposams nousmuamu. Tpaduk
3aBUCUMOCTH MPSMOJIMHEWHOE IBUKEHUE. 3aBUCUMOCTH OHOU (pr3nyeckoi
KOOPAWHATHI TPAHULIBI Koopaunara, BpeMs1, CKOpOCTb BEJIMYMHBI OT IPYIrOM, HEJTMHEWHAs
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00J1acTH HAaMOKaHUs
OT BPEMEHHU.
JInneapuzanus

3aBUCHMMOCTH

(mpakTHKyM)

1.8 WMsyueHue ynpyroro

rucTepesnca

(TpaKTHKYM)

Cuia. IsmepeHune cuiibl
JTMHAMOMETPOM. YTIpyrue
U YaCTUYHO yIpyrue nedopmaluu.

Cuna ynpyroctu. 3akoH ['yka.

3aBUCUMOCTb, TUHEAPU3ALIUS
HEJIMHENHOW 3aBUCUMOCTH.

Cmpoums HEapU30BaHHBIN rpadux
3aBUCUMOCTH (PU3NYECKUX BEITUUUH
Apyr OT Apyra.

Ilpumensamu npaBUiia TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (DU3NUECKUX
BEJIMYUH APYT OT ApYyra.

Onpeoensimb 3HAUEHUS YIIIOBOTO
koa(huienTa 1 cBOOOHOTO
ciaraeMoro rpaguka JMHEHHON
3aBHCHMOCTH, OIICHUBAThH

UX a0COJIOTHBIE IOTPELIHOCTH.
Hccneoosams u unmepnpemuposams
HEJIMHENHYIO 3aBUCUMOCTb KOOPIUHATHI
rpaHuUllbl 00JaCTH HAMOKaHUsl OymMaru
OT BPEMEHH.

Hcnonv3o6ame ceKyHIOMEDP U PYJIETKY
Onepuposame NOHAMUAMU. CUIIA,
nedopmartiusi, ynpyruid ructepesuc.
Ymemwv popmynupoBaTh 3akoH ['yka,

coOMpaTh IKCIIEPUMEHTATIBHYIO
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OTtkitoHeHus ot 3akoHa [ yka.
I'ucrepesuc. Pabora cuibl
Ha MaJIOM 1 Ha KOHEYHOM
nepemenieHu. I'papuueckoe

MPEACTABJICHHE PAOOTHI CHIIbI

YCTaHOBKY.
Dopmynuposams TULIOTE3Y O XapaKTepe
3aBUCUMOCTH JITUHBI 00BEKTA OT
BEJIMYHMHBI IPUIIOKEHHOU K HEMY CHUJIBI.
Cmpoums HeNMHENHHBIN TpaduK
3aBUCUMOCTH (PU3NYECKUX BETUUNH
ApYT OT Apyra.

Ipumensams npaBuIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH APYT OT Apyra.

Hccneoosams u unmepnpemuposams
HEJIMHENHYIO0 3aBUCUMOCTD JTMHBI
00BEKTa OT BEJIMUYMHBI IPUII0KEHHOM

K HEMY CHJIBI.

Onpeoensamsb yroil HakJOHa
KacaTeabHOU K rpaduKy HeTMHEWHON
3aBUCUMOCTH B JAHHOW TOYKE, MJIOIIA]b
noJi rpauKoM, OLleHUBATh A0COIIOTHBIE
Y OTHOCHUTEJbHbBIE MOTPEIIHOCTH 3TUX
BEJIMYHH.

Hcnonvszoeamsv cexyHaOMEp

U TUHaAMOMCETP.
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1.9

HaxoxaeHnne maccol
JIMHCUKHU U HIIIpurIa
C IIOMOIIIBIO
YpPaBHOBCUINBAHUA

pblyara (IIpakTUKyM)

AOCOIIOTHO TBEPJI0€ TEJIO.
BpamarensHoe 1BUKEHUE
TBEPAOTO Tejla. MOMEHT CHJIbI
OTHOCHUTEJILHO OCH BpaIlCHMUSI.
ITneuo cwiwl. CnoxeHUE cuil,
MIPUJIOKEHHBIX K TBEPAOMY TEITY.
LenTtp Ts5kecTH Tena. Y CIoBUs

pPaBHOBECHS TBEPAOro Teia. Peruar

Ycemanasnusame 63aumocessu

MEXTy oTpeielieHneM (hU3nIecKoi
BEJIMYMHBI «MEXaHUYECKasi padoTay

¥ TEOMETPUICCKUM TTOHATHEM
«TII0UIA/1b MO/ TPpaUKOM 3aBUCUMOCTH
BEJIMYMHBI CUJTBI OT BEJIMYNHBI
nedopmanumy

Onepuposams ROHAMUAMU . MOMEHT
CHJIBI OTHOCUTEIBHO OCH BpallleHus,
TUIEYO CUJIBI, IICHTP TSDKECTH Tena,
phIvar.

Ymemwv hopmynupoBaTh MpaBUIIO
MOMEHTOB, YCJIOBUSI PaBHOBECHUS
a0COJIFOTHO TBEPJOTO TN, CKIIAbIBATh
CHJIBI, TIPUJIO’KEHHBIE K TBEPJIOMY TEIYy,
coOupaTh KCIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooums ipuMepbl NPUMEHEHUS
pBIYAToB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPIWHATHI TOUKH

OTOPbI YPAaBHOBELICHHOTO phlyara
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OT BEJTMIUHBI CUJIBI, TPHIIOKCHHON

K €r0 KOHILY.

Cmpoumb TUHEWHBIN rpaduk
3aBUCHUMOCTH (PU3NYECKUX BETUINH
Apyr OT Apyra.

Ipumenamo npaBuUiia TOCTPOCHUS
rpadukoB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH JPYT OT ApyTa.
Hccrnedosams u unmepnpemuposamso
3aBHUCHUMOCTb KOOPJAUHATHI TOUKHU
OTIOPHI YPABHOBEIIEHHOT'O phluara

OT BEJTMIMHBI CUJIBI, TTPHIIOKCHHON

K €r0 KOHITY.

Onpeoensimp 10 TpaPuUKy JTUHEUHON
3aBHCHUMOCTH 3HAYCHHSI YTIIOBOTO
Ko3(pduireHTa u cBOOOTHOTO
cJIaraeMoro, OleHUBaTh a0COIOTHBIE
¥ OTHOCUTEJIBHBIC ITOTPEITHOCTH ITUX
BEJIMYHH.

Hcnonvzoeams TMHENKY, a TAKKE
HITPHUIL C JETCHUSIMU TSI U3MEPECHHUSI
o0Bema.

Pewamys 3a1aum 0 paBHOBECHUM pblYara
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1.10 Usmepenue
kod(punreHTa
DHEPreTUYECKUX TTOTEPh
IIpY OTCKOKE ITaprKa

OT ITIOBCPXHOCTHU

(mpakTHKyM)

NMnysibC CUITbl 1 U3MEHEHHE
MMIYJIbCa TeIa. 3aKOH COXPAHECHUS
nMmnyibca. Kunernueckas sHeprus
MaTepUAIbHOM TOYKH. Teopema

00 M3MEHEHUN KHHETHYECKON
SHEPTUH MaTEPUAITBHON TOUKH.
ITorennuanbHbie

Y HENIOTEHLHAJIbHbIE CUJIBI.
[TorennumanbHas 3HEPrusl.
[TorennumanbHas SHEPrus Tena

B OJTHOPOJHOM I'PaBUTALIHOHHOM
nosie. CBsi3b pabOTHI
HEMOTECHUUAIBHBIX CHII

C U3MEHEHUEM MEXaHUYECKOUN
SHEPTUU CUCTEMBI TE€J. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
SHEPruu. YIPYyrue U HEynpyrue
CTOJIKHOBEHHUS. BHyTpeHHsIs1

SHEprus Tena

Onepupogams NOHAMUAMU . UMITYJIBC
CHJIBI, UMITYJIBC TeJla, KWHETHYeCKast
SHEPrusi MaTepUaIbHON TOUKH,
NOTEHLMAIbHbBIE U HENTOTEHIINAIbHbIE
CHUJIBbI, TOTEHLIMAJIbHAs SHEPTUs

(B T.4. T€Na B OAHOPOAHOM
I'PaBUTAIMOHHOM IIOJIE), YIIPYTHE

¥ HEYNPYTHE CTOJKHOBEHHUSI.

Ymems popmynrpoBaTh 3aKOH
COXpaHEHUS UMITYJIbCa U TEOPEMY

00 M3MEHEHUN KHHETHUECKON YHEPrUn
MaTepuaibHON TOYKH, 1aBaTh
oTpenieJIeHNE MOTEHIIMATbHBIX

Y HETIOTEHIMAILHBIX CHII;
dbopMyTUpOBaTh 3aKOH COXPaHECHHUS
MEXaHHYECKON IHEPTUH.
IIpugooums npumepol CIy4aes,
KOTI'Jla UMITYJIbC T€Jla COXpaHIeTCs
VI HE COXpaHseTcs, Koraa
MEXaHUYECKasi YHEPTHUSI CUCTEMBI
COXPaHSETCS WM HE COXpaHseTCs,

YIIPYTUX U HEYNPYTUX CTOJIKHOBEHUM.
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Hroro no pazaeny

20

Dopmynuposams TUIOTE3Y O XapaKTepe
3aBHCHUMOCTH BBICOTBI OTCKOKA IApPHKa
MOCJIE COYAAPEHUS C TIOBEPXHOCTHIO
TOPU30HTAIBHOIO CTOJIa OT BBICOTHI
copoca.

Cmpoums TUHENHBIN U HEIIMHEWHBIN
rpaduk 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH JPYT OT ApyTa.

Ipumenamo npaBuUiia TOCTPOCHUS
rpadukoB 3aBUCHUMOCTEN (PU3NUECKUX
BEJIMYMH JPYT OT ApyTa.

Hccrnedosams u unmepnpemuposamo
3aBHCHUMOCTb BBICOTHI OTCKOKA IIIapuKa
MOCJI€ COYAApPEHUS C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzoeame pynerky.

Pewams 3agaun 00 aOCOIFOTHO
VIIPYTUX U a0COJIFOTHO HEYMPYTUX

COyIapeHUsX
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Pa3nen 2. Mousiekyasipaas pu3uKa ¥ TepMOAUHAMHUKA

2.1. Onpenenenue 2 KonndecTBoO TEIIOTHI.
TEIIOEMKOCTH TenmoeMKoCTh Teja. Y AejibHas
TBEPJIOTO Tema Y MOJISIpHAs TETUIOEMKOCTH
(mpakTHKyM) BEILIECTBA. Y PaBHEHHUE TETJIIOBOTO

Oamanca. TermnoBoe paBHOBecHE

Onepupoeamb NOHAMUAMU . KOJIIMYCCTBO

TCIIJIOTHI, TCIIJIOCMKOCTD TCJIA, YACIIbHAs

¥ MOJISIpHAS TeTJIOEMKOCTH BEIIECTRBA,
TEIJIOBOE PaBHOBECHE.

Ymemwv hopmynupoBaTh ypaBHEHHE
TEIUIOBOro OanaHca, coouparh
IKCIIEPUMEHTAIBHYIO YCTaHOBKY.
Ilpusooumsv npumepwt T,
00J1aaoIMX OAMHAKOBOM
TEIIOEMKOCTBIO, HO Pa3IUNIHOM
YAEIBbHON TEIJIOEMKOCTBIO.
Ilpumernsmo ypaBHEHHE TETIJIOBOTO
OaaHca I ONMCaHMS TIporiecca
TEIJI000MeHa TBEPIOTO Teja C BOJOM.
Hccnedosams TEII000MEH

MEXIy TBEPABIM TEJIOM M JKHJIKOCTSIMHU
U UHMepnpemuposams pe3yabTaThl
STHUX OIBITOB.

Onpedenamb TEIIOEMKOCTh TBEPIOTO
TeJa Ha OCHOBAHWHU PE3yJIbTaTOB

OIIBITOB 110 U3YYCHUIO TENJI000MeHa
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2.2.

N3mepenue
TEMIEPATYPhl PYK
DKCIIEPUMEHTATOPA
U JABJIICHUS, KOTOPOE
MOTYT CO3/1aTh

€ro JICTKHUC

(mpakTHKyM)

JaBnenue, 00beM, TeMIeparypa,
KOJIMUECTBO BellecTBa. MneanbHbIn
ra3. YpaBHenue Menjeneepa—
Knaneiipona. ['a30BbIe 3aKOHBI.

I"a30BbIil TEPMOMETD

MEXKy TBEPABIM TEJIOM H JKUIKOCTSIMH
C pa3HBIMH TE€MIIEpaTypaMHu, OIICHUBATD
aOCOJIIOTHYIO M OTHOCUTEIIBHYIO
MOTPEITHOCTH U3MEPEHHON BEJIMUUHBI.
Hcnonvzosams TEPMOMETP.
Ycmanasnueams e3aumocessu

MEX/Ty 3aKOHOM COXPAaHEHUS SHEPTUU
Y ypaBHEHUEM TEIUIOBOro OaiaHca.
Pewams 3agaun Ha IpUMEHEHNE
ypaBHEHHUS TEIUIOBOro OanaHca
Onepupoeame noOHAMUAMU. 1aBIICHUE,
00BeM, TeMIeparypa, KOJIN4eCTBO
BEIIECTBA, UJICAJILHEIN Tas.

Ymemw 3anuceIBaTh ypaBHEHUE
MenneneeBa—Knaneitpona,
(bopMynupOBaTh ra30BbIE 3aKOHBI,
coOupaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY.

3Hame yCTPOUCTBO U MPUHIIUI pabOThI
ra3oBOro TEPMOMETPA.

IIpusooums npumepwvl NOBEICHUS Ta3a
IIpU U3MEHEHUH €T0 JaBJIeHUs, 00beMa,

TEMIIEPATYPHI.
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2.3.

OddexTuBHBIMI

KO3 PumeHT
KECTKOCTU CUCTEMBI.
Onpenenenue MoayJis
FOnra npoBosnoku

C MIOMOIIIBIO phIYara.
Onpenenenue npeaena
yrpyroi aedopmarum
(mpakTHKYM)

Hedopmanuu TBEpAOrO TENA.
Pactsixenue u cxxkatue. Monyinb
Onra. Yopyrue u Heynpyrue
nedopmanmu. [Ipegen ynpyrux
nedopmanmii. 3akon ['yka.
MOMEHT CHJIBI OTHOCHUTEJIBHO OCH
BpamieHus. [1neqdo cusel. YcnoBus

paBHOBECHS TBEPAOI'O TCIA. Ppruar

Ilpumensamo TNHENKY U CEKYHIAOMED.
Onpeodensimb TEMNEPATYPY U J1aBICHUE
UJICANBHOIO ra3a Mo pe3yJbTaTaM
OTIBITOB C CAMOJIEJIbHBIM T'a30BbIM
TEPMOMETPOM.

Hcnonv3oeameb TUHEUKY

Y CaMOJICJIbHBIN ra30BbId TEPMOMETD.
Yemanasnueamo 63aumocessu

MEX/Ty BHEITHUMHU U BHYTPCHHUMH
MakpoIapamMeTpaMu
TEPMOAMHAMHYECKON CHCTEMBI.
Pewams 3anaun Ha TpUMEHEHUE
ypaBHeHus MeHneneesa—Knanenpona
Onepuposams noHamuAMU . YIPYTHeE
U Heymnpyrue aedopmanuu,

npeaen ynpyrou aedopmaimm,
Moy FOHra, MOMEHT CHIIBI
OTHOCHUTEJILHO OCH BpAIleHUS, TIIEU0
CHJIBI, phIYar.

Ymemwv popmynupoBaTh 3akoH ['yka
TS iehopMaliuy pacTsKeHUs
OJTHOPOJTHOT'O CTEPIKHS C TIOCTOSTHHBIM

MMONnEpEeYHbIM CCYCHUCM, YCIIOBHC
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paBHOBECHSI a0COJIFOTHO TBEPJOTO TeIa,
coOupaTh SKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooumsv npumepsr ynpyrux

U HEYNPYTUX AePopMaInii, MaTepraIOB
C paznu4HbIMU MoayJisiMu FOHra.
Ilpumenamo 3akoH I'yka 11 pacyera
nedopmanum pacTsKeHUs TPOBOJIOKHU.
Hccnedosams 3aBUCUMOCTD YIJIMHEHUS
MIPOBOJIOKH OT BEJIMUMHBI
pPaCTATUBAIOLIEH €€ CUJIbI

U UHmMepnpemuposamy

MOJTyYEHHBIE PE3YIbTaTHI,

B TOM YHCJIE JUIsl OTIpeJIeTICHUs Tpeiesia
yrpyroit aedopmanuu.

Onpeoensimb Moy KOHra mpoBOJIOKH
Ha OCHOBAaHUHU PE3yJbTATOB OIBITOB

M0 PACTSHKEHUIO TIPOBOJIOKH

C TIOMOIIIBIO PA3IUYHBIX MO BEJIMYHHE
CHUJI, OLICHUBATh a0COTIOTHYIO

Y OTHOCUTENBHYIO TOTPEIIHOCTh

u3MepeHHoro Mmoayssa FOHra.
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2.4,

N3mepenue

ko3 puimenTa
OBEPXHOCTHOI'O
HATSOHKEHUS METOA0M

OTpbIBa (ITPAKTHKYM)

[ToBEpXHOCTHOE HATSKECHUE.
KoadduimeHT noBepxHOCTHOTO
HaTspKeHUs. Cuia MOBEPXHOCTHOTO
HaTspKeHus. KanuiisipHsie
siBlicHus. JlaBlieHue

ITOJ] UCKPUBIICHHOW IOBEPXHOCTHIO

x)unkoctu. Popmyna Jlammaca

Hcnonv306amsb HEpaBHOILICUUHN phluar
JUISL YBETMYCHUS CHIIBI M TIepEMEIEeHUS.
Pewams 3anaun Ha TPUMEHEHUE 3aKOHA
['yka niis pacuera pacTsKeHUS

U C)KaTUsI CTEPIKHEH

Onepuposamov nOHAMUAMU
MMOBEPXHOCTHOE HATSIKEHUE,
K03(PHUIIMEHT TOBEPXHOCTHOIO
HATSDKCHUS, KaTUJUISIPHBIC SIBJICHMUS.
Ymemuw 3anuceiBaTh (HOPMYITY AJISI CUITBI
MMOBEPXHOCTHOTO HATSKEHUS, PopMyIty
Jlammaca ayist onpeaeneHus JaBJICHUS
MO/ UICKPUBJICHHOU MMOBEPXHOCTHIO
KHUJIKOCTH, COOMPaTh
AKCIIEPUMEHTAIIbHYIO YCTAHOBKY.
Ilpusooums npumepvi TOBEPXHOCTHBIX
SIBJICHUW W KAITMJUISIPHBIX SIBJICHUM.
Ilpumensamos METOA OTPHIBA pAMKH

OT MOBEPXHOCTH KUAKOCTH

TUTst m3MepeHus koddduimenta
TTOBEPXHOCTHOTO HATS)KEHUS KUIKOCTH.

Hcceneoosamsb 3aBUCUMOCTD BETTHYHMHBI
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2.5.1. OmnpeneneHue TOYKH

pOChI (ITPAKTHKYM)

HacpliiieHHbIe 1 HEHACHILIIEHHBIE
napbl. KauecTBeHHast 3aBUCUMOCTD
MJIOTHOCTH U JIaBJICHUS
HACBIILIEHHOT O IIapa

OT TEMIIepaTyphl,

WX HE3aBUCUMOCTH OT 00bEMA

CHJIbI, HEOOXOUMOM I OTphIBA

OT ITIOBEPXHOCTH BOJBI IIPOBOJIOYHOMN
paMKH, OT €€ IepumMeTpa

U uHmMepnpemuposams pe3yabTaTbl
IIPOBEACHHBIX U3MEPEHUM.

Onpeodenamb K03PHULTUESHT

IIOBCPXHOCTHOI'O HATSAXKCHUA ) KUAKOCTH

10 pe3yJibTaTaM MPOBEICHHBIX
M3MEPEHUH, OIlEeHUBAaTh A0COJIFOTHYIO
Y OTHOCHUTEJIBHYIO TTOTPEIIHOCTD
W3MEPEHHOW BEJIIMYUHBI.
Hcnonvzoeams peryar il CO31aHUAS
CHJIBI 3aJITaHHOMN BEJIMUMHBIL.

Pewamo 3anaun Ha IpUMEHEHUE
(GhopMyIIbI AJ1s1 CUJIBI IOBEPXHOCTHOT'O
HaTsokeHus U Gpopmyiiel Jlammaca
Onepuposamsv NOHAMUAMU
HACBIIICHHBIA U HEHACBHILLICHHBIN Tap,
BJIQYKHOCTh BO3/1yXa, aOCOJIFOTHAS

U OTHOCHUTE/IbHAS BJIAXKHOCTD.

Ymemws xauecTBEHHO OIMCHIBATH

3aBUCUMOCTHD IINIOTHOCTHU U JaBJICHUS
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HACBIIIICHHOTO T1apa. BiaxkHocTh
BO3/yXa. AOCOIIOTHAs

U OTHOCHUTCJIbHAA BJIAXHOCTD

HACBIIIICHHOTO TIapa OT TEMIIEPaTypHl,
UX HE3aBUCUMOCTbH OT 00bema
HACBIILIEHHOT' O I1apa, coOupaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooumsv npumepvl HACHIIIICHHOTO
Y HEHACHIIIEHHOTO Tapa.
Hccnedosams niporiecc BbITIAICHUS
POCHI TIPH TIOHUKEHUU TEMITEPaTyPhI
BJIQXKHOT'O BO3]lyXa

U UHmMepnpemupo8ams NMOITy4eHHbIE
PE3YNbTATHI.

Onpedenams 10 TOTYYEHHBIM
AKCTIEPUMEHTATLHBIM JaHHBIM
TEMITepaTypy TOYKY POCHI, U 3aTEM,
C IIOMOIIBLIO TAOJIUIIBI 3aBUCUMOCTH
JABJICHUS HACBIIIEHHOTO TIapa BOIbI
OT TEMITepaTypbl, OTHOCHTEIIbHYIO
BJIQKHOCTB BO3/1yXa, a TAK)KE
a0COJIOTHBIE M OTHOCUTEIIbHBIC
MOTPENTHOCTH ATUX BEJIUYHUH.
Hcnonvzosams TepMOMETD.

Pewamo 3aJa41 Ha BBIYHMCICHHUC
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2.5.2. 3HaKOMCTBO
C JIEKTPUICCKUM

KOHJICHCATOPOM

(mpakTHKyM)

DNeKTpU4eCKuil 3apsi.
DneKTpuuecKoe moJie.
HanpsbxkeHHOCTD 1 TOTEHIIHAT
AIEKTPUUYECKOro 1moJjsi. PazHOCTh
MOTEHIIMAIOB 1 HAMIPSHKCHHE.
N3mepeHune HanpsKeHUs.
Bomermetp. Konnencarop.
DIEKTPOEMKOCTh KOHJIEHCATOpa.
[TapannensHOE

Y TIOCJIEJIOBATENIbHOE COEIMHEHHE

KOHACHCATOPOB

a0COJIFOTHOW M OTHOCUTEJIBHOM
BIIQXKHOCTHU

Onepupoeams NOHAMUAMU
AIEKTPUUECKHUH 3apsi, dJICKTPUICCKOE
10JIe, HANIPSHKEHHOCTD U TMTOTEHITHAI
ANEKTPUYECKOTO IMOJIsI, Pa3HOCTh
MOTEHIIMAJIOB U HaNPsHKEHHE,
KOHJICHCATOP, DJIEKTPOEMKOCTh
KOHJIEHCATOopa.

Ymems BEIYUCISTH 3apsiji KOHIEHCATOPa
0 €T0 JIEKTPOEMKOCTH

W HATMPSHKCHUIO, TPUMEHSTH (hOPMYJITBI
JUTS pacyeTa dJIEKTPOEMKOCTH

MIPH MOCTIEI0BATELHOM

1 TIapaJJICIIBHOM COSTMHCHUH
KOHJIEHCATOPOB, COOMpPATh
AIEKTPUUECKYIO I1ETIb.

IIpusooums npumepul
MOCJICIOBATEIHPHOTO U MAPAICITILHOTO
COCIMHEHUS KOHJICHCATOPOB.
Uccneoosams 3aBUCUMOCTD

HaIIPAKCHUA Ha KOHACHCATOPC
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Hroro no pazaeny

Pa3nen 3. DaekrpoanHaMuka.

3.1. WsyueHnue npoiiecca

paspsaAaKu KOHACHCATOpa

(TpakTHKyM)

DJIEKTPUUECKUM 3apsil.
DJIeKTpUYeCcKoe ToJe.
HanpsbkeHHOCTh M TOTEHITAN
ANEKTpUYECKOro mnoJisi. PazHocts
MOTEHIIUAJIOB U HAIPSKEHHUE.
OJ1C ucrounuka toka. Mzmepenue

HanpsbKeHus. BoapsTMeTp.

OT €r0 AIEKTPOEMKOCTH
U UHmMepnpemupo8ams pe3yabTaTbl
3TOTO IKCHEPUMEHTA.

Onpeoensimb OTHOIIECHUE
AIEKTPUYECKUX EMKOCTEN JBYX
KOHJIEHCATOPOB 110 U3MEPEHHBIM
3HAYEHUSAM HaIPSKEHHS Ha HUX,
OLIEHUBATh A0COIIOTHbBIE

Y OTHOCUTENBHBIE OTPEIIHOCTH
U3MEPSIEMBIX BEJIUYHH.
Hcnonvszoeamsv BOIBTMETD.
Pewamos 3anaumn Ha coenuHEeHne

KOHJICHCATOPOB

Onepuposamov NOHAMUAMU
AICKTPUYECKUI 3apsil, FICKTPUIECKOE
1oJie, HaMPsHKEHHOCTh U MOTEHIIUAI
AIIEKTPUYECKOTO MOJIsA, Pa3HOCTh
MOTEHIIUAJIOB U HAIPsHKEHUE,

OJIC ucToyHrKa TOKa, KOHJEHCATOD,

QJICKTPOCMKOCTH KOHCHCATOPA,
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Konnencarop. D11eKTpoEMKOCTh
KOHJIEHCATOpa. DIEKTPUUECKOE
conpoTuBieHue. 3akoH Oma

VIS TTOJTHOM (3aMKHyTOMH)
AIEKTPUUYECKON LIENU.
Konnencarop B ienu noCTOSIHHOTO

TOKa

AIEKTPUUECKOE COMTPOTUBIICHUE.
Ymems hopmynupoBats 3akon Oma
JUTS TTOJTHOM (3aMKHYTOM)
ANEKTPUYECKON 1IeTIH, BHIYUCIISATh
3apsi] KOHAEeHcaTopa

0 €T0 JEKTPOEMKOCTH

U HaIpsHKEHUIo, coOUpaTh
ANEKTPUUECKYIO IICTIh.

IIpusooumsv npumepsi TOBEICHUS
KOHJIEHCATOpa, BKIIFOUEHHOTO B 1IEMb
TIOCTOSTHHOTO TOKa.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA OT BPEMEHU
IIpH pa3psaIke KOHEHCATOpa

qyepes pe3ucTop.

Cmpoums TpadvK 3aBUCUMOCTH CHJIBI
TOKa OT BPEMEHH MPHU Pa3psiIKe
KOHJICHCATOpa Yepe3 pe3ucTop.
Ipumensmo ipaBUIa TOCTPOCHHUSI
rpauKOB 3aBUCUMOCTEHN (PU3NIEeCKUX
BEJIMYMH JIPYT OT JApyra.

Hccneoosamsb 3aBUCUMOCTD CHIJIBI TOKA
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3.2.

Onpenenenue
yIeJILHOTO

COIIPOTHUBJICHUSA

Cwuia Toka. Hanpsikenue. 3akoH
Oma 111 yyacTka Lenu.

DIIEKTPUYECKOE CONPOTUBIICHUE.

OT BPEMEHH TIPH pa3psiaKe
KOHJIEHCATOpa Yepe3 pe3rcTop

U UHmMepnpemupo8ams 3Ty
3aBUCUMOCTb.

Onpeodensimob SNEKTPOEMKOCTh
KOH/ICHCATOopa,

BbIpakas €e uepe3 yriioBou

ko2 PUITMEHT KacaTeabHOU K TpaduKy
3aBHCHMOCTH CUJIbI TOKA Pa3psIKu
KOH/ICHCAaTOpa OT BPEMEHH,

OLICHMBATh a0COJIIOTHYIO

¥ OTHOCHUTEJIHbHYIO MOTPEITHOCTD
AIIEKTPOEMKOCTH.

Hcnonv3oeamsb BOIBTMETP

U CEKyHJIOMED.

Ycemanasnusame 63aumocessu.
Pewamo xauecTBEHHBIC 3a/1a4H

0 KOHJICHCATOPaX, BKIIFOUECHHBIX B IIETIh
MOCTOSTHHOTO TOKa

Onepuposamo NOHAMUAMU

CHJIa TOKa, HaNpsDKEHUeE,

QJICKTPUICCKOC COIIPOTUBJICHHC,
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MaTcpualia IIpOBOJIOKH

(mpakTHKyM)

3aBUCHMOCTb CONPOTHBIICHUS
OJTHOPOJ/IHOT'O NPOBO/IHUKA

OT €ro JUIMHBI U TUIOLIAAN
MOTIEPEYHOTO CeUeHUs. Y IeTIbHOE

COIIPOTHUBJICHNC BCUICCTBA

YIAEIBHOE CONPOTHUBIICHUE
BELICCTBA.

Ymemwv popmynupoBaTh 3akoH Oma
JUISl y9acTKa LENH, 3alIUChIBATh
bopMmyity 1 3aBUCUMOCTH
COIPOTHUBJICHUS OJTHOPOIAHOTO
ITPOBOJIHHUKA OT €T0 JIJTMHBI

Y ILJIOLAIH ITONIEPEYHOTO CEYEHHUH,
COOMPATh IEKTPUUECKYIO LIETIb.
IIpusooumsv npumepvl BENIECTB

C PA3IM4YHBIM yIEIbHBIM
COIPOTHUBJICHUEM.

IIpumensamo METOH U3MEPEHUSA

MaJIbIX JIEKTPUUECKUX
CONPOTHUBIICHUM.

Hccneoosams 3aBUCUMOCTD
HaIIPSKEHUS MEKly KOHIIAMU OTpeE3Ka
IIPOBOJIOKH OT JIJIMHBI 3TOTO OTPE3Ka

U uHmMepnpemuposams pe3yabTaTsl
IIPOBEACHHBIX U3MEPEHNM, BEIYUCIIATD
AIIEKTPUYECKOE CONPOTUBIIEHUE OTPE3KA

ITPOBOJIOKHU 11O USMEPCHHBIM 3HAYCHHUAM
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3.3.

N3smepenue
BOJIbT-aMIIEPHOMN
XapaKTEPUCTUKHU

MOJTYITPOBOIHUKOBOTO
arona (pakTUKyM)

[TonynpoBoguuku. CoOcTBeHHAS
Y MpUMECHAs MPOBOJUMOCTh
MOJTYITPOBOAHUKOB.

CaoiicTBa p-N-niepexoaa.
[TosmynpOBOAHUKOBBIN THO

CWJIBI TOKA Y HAIPSKEHMUSL.
Onpeodensimob yAeIbHOE CONPOTUBIICHUE
MaTepuaia MPOBOJIOKU MO U3BECTHBIM
JUTMHE, TMaMETPy U COMPOTUBICHUIO,
OLICHUBATh a0COJIIOTHYIO

¥ OTHOCHUTETHHYIO MOTPEITHOCTh
yIAEIHHOTO COMPOTUBIICHUS.
Hcnonvzo6ames MyaIbTUMETP B PEKUMAX
BOJILTMETPA U aMIIEPMETPa, TUHEHKY,
MHUKPOMETP.

Pewams 3anaun Ha 3akoH OMa

JUISl y4acTKa ey U Ha 3aBUCHUMOCTh
COIIPOTHUBJICHUSI OTPE3Ka IMPOBOJIOKU

OT €ro XapaKTEPUCTHUK

Onepuposamo NOHAMUAMU
MOJIYIPOBOJHUK, COOCTBEHHAs

¥ TIpUMeCHasi TPOBOIUMOCTb,
p-N-Tiepexo/1, MOTYIPOBOAHUKOBBIN
JTUO]I.

Ymemsv 00BSACHATH TPUPOAY
COOCTBEHHOM U IPUMECHOM
MPOBOJIMMOCTH, CBOMCTBA
p-N-Tiepexoza, MPUHIIAT IeHCTBUS
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IIOJIYIIPOBOJHUKOBOI'O IMOJIA,
€ro (yHKIIMOHUPOBAaHUE

IIPU BKJIIOUYEHUH B DJIEKTPUYECKYIO LIETIh
MIOCTOSIHHOT'O TOKa B MPSIMOM

U B 0OpaTHOM HaIpaBJIEHUH, cOOUpPATh
ANEKTPUYECKYIO LIETb, YATATh
MapKHUPOBKY MOJIYIIPOBOJHUKOBOI'O
M0/1a.

Ipusooums npumepvl NCTIOTH30BAHUS
IOJIYIIPOBOJHUKOBOI'O JJUO/1A

B JIEKTPUUYECKUX LIETIAX.
Dopmyauposams TUIIOTEZY O XapaAKTEPE
3aBHCUMOCTH CHJIbI TOKA, TEKYIIETO
4yepe3 MOy POBOAHUKOBBIN THOJ,

OT ITOJIAHHOTO HA HErO HaIPSKEHUS.
Cmpoumbs SKCIEPUMEHTAIILHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) monynpoBOAHUKOBOTO AUO2
P €0 BKJIFOUEHUHU B JIEKTPUUECKYIO
LEIb IOCTOSIHHOT'O TOKA B MPSIMOM

U B 00paTHOM HampaBJICHUU.
llpumensims ipaBUIIa TOCTPOCHUSA

rpadukoB 3aBUCHUMOCTEN (DU3NIECKUX
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Hroro no pazneny
OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

34

BEJIMYMH JPYT OT JApyra.
Hccneoosams BAX
HOJIYIIPOBOAHUKOBOTO AMO/1a,
BKJIFOUEHHOT'O B II€TIb MOCTOSTHHOTO TOKa
B IIPSIMOM M B 00paTHOM HampaBJICHUU

U UHMepnpemupo8ams

3Ty 3aBUCUMOCTb.

Onpedensamsb 3AEKTPUUECKOE
COIIPOTHUBJICHUE MOJIYIIPOBOJIHUKOBOIO
JM0/a TIPY JAaHHOM 3HAYCHHUH
HaIpPsHKEHUS, OLIEHUBATh A0COMIOTHYIO
Y OTHOCUTEJBbHYIO OTPEIIHOCTD

3TOM (PU3NYECKON BEITUUUHBI.
Hcnonv3o8ams BONBTMETP, aMIIEPMETD,
NePEeMEHHBIN PE3UCTOP, MAKETHYIO
1aTy, MOJYNPOBOAHUKOBBIN TUO.
Pewams 3a1aun Ha 1eNy MOCTOSHHOTO
TOKa MPH HAIWYUHU B HUX UICATHHOTO

Auonaa
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11 KJIACC

Hanmenosaunue
No KomnuyecTBo
pa3ziesioB U TEM [IporpamMmmHoOe conepkaHue
/o 4acoB
y4eOHOT 0 IpeaMeTa

Paznen 1. DaexkrpoannamMmuka

1.1. Ormenka BeIUYHUHEI 2 MarnautHoe nojue. Bektop
TOPU30HTAIBHOM MarHUTHOM MHIYKIMU. [ [puHIun
COCTaBJISIONICH CYMEPIO3UIMA MAarHUTHBIX MOJICH.
MAarHUTHOW UHIYKIINU JIMHUM MarHUTHOW WUHAYKIWH.
MAarduTHOTO IT0JIS MarHutHoe€ noJje KaTyiuku
3emin (MPaKTUKYM) C TOKOM

XapaKTepHCTI/IKa ACATCIIbHOCTHU

o0y4Jaromuxcs

Onepuposame NOHAMUAMU . MAaTHUTHOE
T0JIe, BEKTOP MarHUTHOW WHYKITUH,
JMHUU MarHUTHOW WHIYKITUH.

Ymemv GopMynupoBaTh MPUHITUIL
CYIIEPIIO3UIINA MAaTHUTHBIX TTOJICH,
M300paKaTh JTUHUU UHIYKITHH
MarHUTHOTO TOJIS KaTYIIKH C TOKOM,
coOupaTh SKCIMEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooumsv npumepsvl MPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOMNCTB,
SIBJISTFOIINXCS UICTOYHUKAMH
MOCTOSIHHOTO MarHUTHOTO TTOJIS.
Ipumensmo MPUHIUT CYMIEPTIO3UITAN
MAarHUTHBIX TTOJICH.

Hccneoosams poCTpaHCTBEHHYIO

OPHUCHTAIUIO BEKTOPA MHAYKIINH
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MarHUTHOTO MOJIsI, CO3/1aBAEMOTO
Ha OCH COJICHOW/IA TIPY CYNEPIO3ULINU
MarHUTHOTO MOJIsl 3€MJIA U MAarHUTHOTO
10JISI COJIEHOM/IA, B 3aBUCUMOCTH

OT CHJIbI TOKA B BUTKaX COJICHOM/IA

U uHmMmepnpemupoeams MOTy4YCHHbIC
pE3YNbTATHI.

Onpedenamp 10 pe3yiabTaTaM
IIPOBEJICHHOT O SKCIIEPUMEHTA MO YJIb
TOPU30HTAIBHON COCTABIAIONIEN
BEKTOpAa MarHUTHON MHIYKIIUH
MarHUTHOTO MOJIsl 3eMJIH, OLIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPEIIHOCTh U3MEPEHHON (DU3UIECKOM
BEJIMYMHBI.
Hcnonv3oeams KOMIIac, COJIEHOU,
71abopaTopHbIi OJIOK MUTAHUS,
TPAHCIIOPTHD.
Pewams 3anaun Ha NpUMEHEHUE
NPUHININA CYIEPIO3UIIMYM MAaTHUTHBIX

oJIEN
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1.2.

Nsmepenne
3aBUCUMOCTH BEJIMYHUHBI
MAarHUTHOW UHIYKIINU
MAarHuTHOTO MOJIs

MaravuTa OT paCCTOAHUA

(mpakTHKyM)

MarunutHoe noJsie. Bextop
MarHUuTHOM UHIYKUMH. JInHumM
MAarHUTHOW MHAYKIHUH. MarHutHoe

IT10JIC IIOCTOAHHOI'O MarourTa

Onepuposame noHsmusmMuy . MarHUTHOE
110JIe, BEKTOP MAarHUTHON WHIYKIIUH,
JMHUW MarHUTHOW WHIYKITUH.

Ymems n300paXkaTh TMHUU UHIYKITAH
MAarHUTHOTO MOJIS IIOCTOSHHOTO
MarHura, coouparhb
AKCIIEPUMEHTAJILHYIO YCTaHOBKY.
IIpusooumsv npumepst MPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOKHCTB,
SIBJISTIOIIUX CSI ICTOYHMKAMH
MOCTOSIHHOTO MarHUTHOTO TIOJIA.
Ipumensamos cmapTPoH

C IPEAyCTaHOBIICHHBIM MIPOTPAMMHBIM
oOecrieyeHueM Jisi U3MEpPEHUs
BEJIMYMHBI MATHUTHOTO TIOJISA, TIpaBUja
TTOCTPOCHUS TPa(PUKOB 3aBHCHMOCTEH
(bU3HYECKUX BETMYUH JAPYT OT JIpyra.
Hccnedosams 3aBUCUMOCTD BEIMYHHBI
MarHUTHOW WHIYKIIMA MarHUTHOTO
IOJIS TOCTOSTHHOT'O MarHuTa

Ha €r0 MPOJOJIbHOW OCU CUMMETPUH

OT paCCTOAHHA MCKIAY LHEHTPOM
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1.3.

HaOmronenue
MarHUTHOTO

rucTepesnca

(TpaKTHKYM)

MarunuTHOoe nosie. Bexktop
MarHUTHOM MHAYKUUH. JInHUM
MarHUTHOM MHAYKUHUHA. MarsuTHoe
I10JI€ KaTYIIKU C [IOCTOSIHHBIM

TOKOM. MarduTHOE 110J1€

MarHuTa ¥ TOYKOW U3MEPECHUN

U UHmMepnpemuposams MOJIy4eHHbIC
pEe3yJIbTaThI.

Cmpoums 3KCIEPUMEHTAIBHO TpapuK
3aBUCUMOCTH MOAYJII MATrHUTHON
WHIYKIIMA MarHUTHOTO TOJIs
IIOCTOSIHHOT'O MarHuTa

Ha €ro NpoA0JIbHOW OCH CUMMETPUHN
OT PACCTOSIHUS MEXY LIEHTPOM
MarHuTa ¥ TOYKOW U3MEPEHUHN

(c yaeToM aOCOJIOTHBIX TIOTPEITHOCTEH
U3MEPCHHBIX (PU3MUECKHUX BEJIMUNH).
Hcnonvzoeams NATMHIPUYECKUT
ITIOCTOSIHHBI MArHUT, JTUHEUKY.
Pewamyo 3anaun Ha NpUMEHEHUE
MIPUHITUIIA CYIIEPITO3UIIMU MarHUTHBIX
oJieH

Onepuposame noHAMuUAMU . MATHUTHOE
I10JI€, BEKTOP MarHUTHOM WHAYKIWH,
JIMHUY MarHUTHON UHIYKIUH,
dbeppoMarHeTHK, MarHUTHBIN

THCTEPE3HUC.
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B BCIICCTBC. q)eppOMaFHeTI/IKI/I.

MarHuTHbBIA TUCTEPE3UC

Ymemwb u300paxkaTh TMHUU UHAYKIIUU
MarHUTHOTO TOJSI KaTYIIKU

C TIOCTOSTHHBIM TOKOM, OOBSICHSITh
SIBTICHUS ()eppOMarHeTH3Ma

¥ MarHUTHOTO TUCTEpe3nca, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooumsv npumepvl MaTepHAIIOB,
oOnanaronux (peppoMarHUTHBIMU
CBOMCTBaMH.

Ilpumensamos cmapTPoH

C MPeNyCTaHOBICHHBIM MPOT'PAMMHBIM
oOecrieueHrueM sl U3MEPEHUS
BEJIMYMHBI MATHUTHOTO TIOJISI, IPaBHJIa
MOCTpPOEHUs TpaUKOB 3aBHCUMOCTEH
(Gu3NYECKUX BETMYUH JAPYT OT ApyTa.
Hccnedosams 3aBUCUMOCTD BETMYHHBI
MarHUTHOW MHIYKIIMA MArHUTHOTO
noJisi BOJIM3M TOpLIA KaTyIIKH

C TIOCTOSTHHBIM TOKOM, HAMOTaHHOU
Ha (peppOMarHUTHEIN CepIICUHUK,

OT CHJIBI IPOTEKAIOIIETO Yepe3 KaTyIIKy

TOKA U UHMEPNPemupoeamo
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1.4

N3ydyenue paboThl
ANEKTPOJBUTATEIIS
U JUHAMO-MaIlVHBI

(qacth 1) (srexums)

[TocTrosanHBIN TOK, cuiia AMnepa
(ee HanpaBiIeHUE ¥ MOAYJIb),
AIEKTPOABUTATEH TOCTOSIHHOT O
TOKa, TMHAMO-MallnHa (TeHepaTop

MOCTOSIHHOTO TOKa)

MOJIyYE€HHBIE PE3YJIbTAThI

KaK HaOJIt0IeHHEe MAarHUTHOTO
rUCTepe3uca.

Cmpoums 3KCIEPUMEHTAIBHO TpapuK
3aBHCUMOCTH MOJYJISI MAaTHUTHOU
WHYKIIUM MAarHUTHOTO TOJIST KaTyIIKH
¢ (peppOMarHUTHBIM CEPICYHUKOM

OT CHJIBI IPOTEKAIOIIETO Yepe3 KaTyIIKy
ToKa (C y4eToM aOCOTFOTHBIX
HOTPEUTHOCTEN N3MEPEHHBIX
(bu3HUEeCKUX BETUYNH).
Hcnonvsoeams 1adopaTopHbIT
VCTOYHHK TTUTAHUS

Onepupoeame nOHAMUAMU. CUTIA
Amriepa, 3JIEKTPOJIBUTATEITb,
JTMHAMO-MAIIIUHA.

Ymemw onpenenste MOAYIIb

Y HampaBJCHUE CUIIbI AMIIepa.

3name ¥CcTOpUIO N300peTEHUS
AIEKTPOJBUTATEIIS

Y COBEPILICH CTBOBAHUS

€ro KOHCTPYKILHUH, YCTPOUCTBO
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1.5.

N3ydenue paboTsbl
ANEKTPOJBUTATEIIS
U JUHAMO-MaIlVHBI

(qacth 2) (mpakTHKYM)

[ToctoganHbIN TOK, cuina AMnepa
(ee HampaBiIeHUE W MOYJIb),
AIEKTPOABUTATENL TOCTOSIHHOT O
TOKa, IMHAMO-MallluHa (TeHepaTop

MOCTOSIHHOTO TOKa)

Y TIPUHITUIT ICUCTBUS
3JIEKTPOJIBUTATENS IOCTOSIHHOT'O TOKA
Y TMHAMO-MAaIIINHEL.

IIpusooums npumepvl IpUMEHEHUS
3JIEKTPOJIBUTATENS IOCTOSIHHOT'O TOKA
1 IMHAMO-MAaIIIHBI.

Onpedensamo HaIIpaBICHUE BPAIICHUS

SAKOPA JICKTPOABUTATCIIA ITPU 3a/ITaHHOM

HaIpaBJICHUH POTEKaHUS
AJICKTPUUYECKOr0 TOKAa B OOMOTKaX
CTaHMHBI.

Pewamsb 3anaum 0 3nexkTpoaBUraTesne
ITIOCTOSIHHOT'O TOKA U JUHAMO-MAaITUHE
Onepuposambsb noHAMUAMU . CUTIA
Amriepa, 3JeKTpOoIBUTaTelb, TMHAMO-
MalllMHa.

Ymemw onpenenats MOAYJIb

Y HampaBJieHHE CUJIbl AMIIepa,
CcOOMpPATh HKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepv IPUMECHEHUS

QJICKTPOABHUIATCIIA ITIOCTOAHHOI'O TOKA
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Hroro no pazneny

10

U IMHAMO-MaIlUHBI.
IIpumensams TEOPETUUECKHUE CBEICHUS
00 3JIEKTpOJBUTATEIIE TIOCTOSTHHOTO
TOKa ¥ O TMHAMO-MaIllNHE

JUIsL OOBSICHEHUS TPOBOJUMOTO
AKCIIEPUMEHTA.

Hccneoosams nBe 3aBUCUMOCTH:

1) cunbl TOKa, BBIpaOaThIBAEMOM
TE€HEPATOPOM, OT BEJIMUMHBI MOMEHTA
CHWJIBI, IPWJIOKEHHOI'O K €T0 Baly,

2) BEIMYHMHBI HAIIPSDKEHUS, TTOJJAHHOTO
Ha 3JIEKTPOJBUTATEID,

OT YacCTOTHI €r0 BPAIICHUS

Y MEXaHWYECKOM Harpy3KH €ro Bajia

U uHmepnpemuposams MOIYICHHBIC
pE3yJIbTaThI.

Hcnonvzoseams 3I1EKTPOMOTOD,
1a00paTOpPHBIA UCTOYHHUK MUTAHNUS,

peocTar, MYJIbTUMCTP
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Pa3nen 2. Kosie0anus v BOJIHBI.

2.1.

Nsyuenune 3aBucuMocT
nepuojia Koineoanuit
JIMHENKU

Ha HWIAHIPUYECKOU
MTOBEPXHOCTH

OT paguyca ee

KPUBH3HBI (ITPAKTUKYM)

IMapmonunyeckue koneOaHusl.

Nx kuHemaTnueckoe,
JTUHAMUAYECKOE U DHEPreTUYECKOE
onucanue. [lepnoxn u yacrora
kosneOanuii. [lepnon Mabix
CBOOOJIHBIX KOJeOaHUM

MAaTCMaTH4YCCKOI'O MassTHHUKaA

Onepuposamsb NOHAMUAMU
rapMOHUYECKHE KOJIeOaHuUs,

NEePUOJI U YaCTOTa KOJICOAHU.

Ymems 3anuchiBaTh

U UHTEPIPETUPOBATH YPABHEHHUE
rapMOHUYECKUX KOJeOaHUM, MPUMEHSTh
3aKOH COXPaHCHUS SHEPTHH

JUTSI KOJIEOATENbHBIX MPOIECCOB,
coOupaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY, OOBSICHSITH POJIb MAJIOCTH
aMIUTATYIBI KOJICOAHUH.

IIpueooums npumepwvl KoleOaTEIBHBIX
IIPOIIECCOB.

Dopmynuposams TAIIOTE3Y O XapaKTepe
3aBUCUMOCTH TEPUO/Ia KOJIeOaHU
JIMHEVKHU Ha HWJIMHAPUYECKON
MOBEPXHOCTH OT PaJNyca €€ KPUBU3HHBI.
Hccneoosams 3aBUICUMOCTH TIEPUOIA
Kos1e0aHUil TUHEHKH

Ha IUIMHAPUYIECKON TOBEPXHOCTH

OT pajyca €€ KpUBU3HBI
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2.2.

N3ydyenue 3aBUCUMOCTH

aMIUTUTYABI KOJICOaHU I

I"apmonuyeckue koneOaHus.

AMIUIUTY/A, IEPUOJT U YAaCTOTA

U UHmMepnpemupo8ams MOIy4CHHYIO
3aBUCHUMOCTb.

Cmpoumbo rpaduK 3aBUCUMOCTH
nepuo/ia KoeoaHui TMHENKU

Ha [WIMHIPUYECKON MTOBEPXHOCTH
OT painyca €€ KPUBU3HbI

" JIMHCAPU30BLIBATL 3TY 3aBUCHUMOCTD

(c yueToMm aOCONIOTHBIX MOTPEIIHOCTEH

U3MEPSIEMBIX (PU3NUECKUX BEITMUNH).
Ipumensams npaBuIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEN (PU3NUIECKUX
BEJIMYUH APYT OT Apyra.
Hcnonvzoeams NTUHENKY, CEKYHIOMED.
Ycemanasnueams e3aumocessu
MEXAY KHHEMaTHYECKUM,
JTUHAMHAYECKUM U SHEPTe€THUECKUM
ONKMCAHUEM TAPMOHUYECKUX
KOJIEOaHMIA.

Pewamw 3agaun Ha rapMOHUYECKUE
Kosie0aHus

Onepuposamb NOHAMUAMU

rapMOHUYECKHE KOJIeOaHuUs,
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IPYXKNHHOI'O MasTHUKA

OT BPEMEHU

(mpakTHKYM)

KOJICOaHUH.
[ToHsTHE O 3aTyXarONIUX

KOJICOAHUSX.

aMIUTATY/a, TIEPUOJT U 4acTOTa
KoJieOaHuM, 3aTyXaHue KoJeOaHuil.
Ymemwb 0OBACHATD 3aTyXarolue
KoJIe0aTeNIbHBIC MPOIIECCHI C MO3UITUH
3aKOHA U3MEHEHUSI MEXaHUIECKOM
SHEPruu, cooupaTh
IKCIIEPUMEHTAIBLHYIO YCTaHOBKY.
IIpusooums npumepul 3aTyXarOIMNUX
KoJIe0aTeIbHBIX MPOLIECCOB.
Dopmynruposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTUTY/bI KOJIeOaHUMN
NPYKUHHOTO MasTHUKA OT BPEMEHHU
IpY HATWYUHW 3aTyXaHUSI.

Cmpoumo rpaduK 3aBUCUMOCTHU
aAMIUTUTY/BI 3aTyXaIOMUX KOeOaHuit
MasiTHUKA BPEMEHH U JINHEAPU30BHIBAThH
3Ty 3aBUCHMOCTD (C ydeToM
a0COJIOTHBIX MOTPENTHOCTEH
U3MEPSIEMbIX (PU3UUECKUX BEJTHUNH).
Ipumensmo ipaBUa TOCTPOCHHUSI

rpauKOB 3aBUCUMOCTEN (PUBHMUECKUX

BEJIMYUH JPYr OT Apyra.
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2.3.

N3mepenne akTUBHOTO
Y PEAKTUBHOI'O
COITPOTUBIICHUH
KaTYILIKH

HHAYKTUBHOCTH

(mpakTHKYM)

[lepeMeHHBIN TOK. AMIUIUTYAHOE U
JCUCTBYIOILIEE 3HAYECHHUE CUJIbI TOKA
U HanpspkeHus. CUHycouaanbHbIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJEHCATOp U KaTyIIKa
WHAYKTUBHOCTH B LIEMH
CHHYCOUJIAJIBHOTO MIEPEMEHHOT0
TOKa. AKTUBHOE U PEAKTUBHOE
(eMKOCTHOE ¥ MHIYKTHBHOC)

COITPOTHBIICHUE

Hccneoosams 3aBUCUMOCTD aMITITUTY/IbI
3aTyXxaloluX KojieOaHuil MasTHUKA

OT BPEMEHU U UHMEPNPEMUpo8ams
3Ty 3aBUCUMOCTb.

Hcnonvzoeams TUHENKY U CEKYHIOMED
Onepuposamb NOHAMUAMU
HNEPEMEHHBIN TOK, aMILTUTYAHOE

U JICUCTBYIOILIEE 3HAUCHUE CUJIbI TOKA
Y HATIPSDKEHUS, CHHYCOUTATbHBIN
TIEpEMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE U MHAYKTUBHOE
COIIPOTHUBIICHHE.

Ymemwb 0OBSICHATH IOBEACHNE
pe3ucTopa, KOHJAEHCaTopa 1 KaTyIIK!
UHAYKTUBHOCTH, BKIIFOUEHHBIX B II€TIb
CHUHYCOMJIaJIbHOI'O IEPEMEHHOT'0 TOKA,
COOUPATH ANEKTPUYECKYIO LIETIb
(mocnenoBaTesIbHO COCTMHEHHBIC
PE3UCTOP U KaTyIIKa UHAYKTUBHOCTH,
HOIKJTFOUEHHBIC K TEHEPATOPY).
IIpusooumsv npumepvl IPUMEHEHUS

PCAKTUBHBIX 3JICMCHTOB B LICIIAX
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HEPEMEHHOTO TOKA.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHCUMOCTH aMILTUTYAbl HAIPSDKEHUS
Ha PE3UCTOPE OT YACTOTHI 10JIaBAEMOI0
Ha BXOJI LIENIU IEPEMEHHOT0
HaANPSKEHUS! TOCTOSIHHOM aMIUIUTY/IBL.
Cmpoums TpaduK 3aBUCUMOCTH
aMIUTATY/IBI HAIIPSDKEHUS Ha PE3UCTOPE
OT YacCTOTHI MT0JIaBAEMOTO Ha BXOJI LN
IEPEMEHHOT0 HAIPSHKEHUS TOCTOSHHOU
aAMILTATYBI (C y4eTOM aOCOIFOTHBIX
MOTPELIHOCTEN U3MEPSEMBIX
(U3HUECKUX BEJTMYMH).

Ipumenams npaBuIa MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JAPYT OT Apyra.

Hccneoosams 3aBUCUMOCTD aMILTUTYAbI
HaNpsHKEHUS. Ha PEe3UCTOPE OT YaCTOThI
[10JIaBa€MOT0 Ha BXO/I IETH
MIEPEMEHHOTO HAIPSHKEHUS TTOCTOSTHHOM
aAMIUTUTYABL U UHMEPNPEMUpPOo8ams

HOJyYEHHYIO 3aBUCUMOCTb.
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2.4.1. Bseneuue
B DKCTICPUMEHTAIILH VIO

aKycTUKy (JIeKius)

MexaHu4ecKue BOJIHBI, YCIOBUS
ux pacnpocrpasenus. [lonepeunsie
U TIPOJI0JIbHBIE BOJIHEL. [lepuon,
4acToTa, CKOPOCTh
pacnpocTpaHEeHUs U JJIMHA BOJIHBI.
OTtpaxkeHue, NpeIoMIICHUE,
uHTepdepeHus u qudpaxus
BOJIH. 3BYK KaK ME€XaHU4ecKas
BosiHa. CKOpPOCTH 3BYyKa.
I'poMKoOCTB 3ByKa. BeicoTa TOHa.

O6epronsl. TemOp 3ByKa

Onpedensamb aKTUBHOE CONPOTUBIICHUE
KaTYIIKA UHIYKTUBHOCTH

(mo HU3KOUYACTOTHOMU 0ONacTh rpaduka)
U UHAYKTUBHOCTb KATYILIKH

(1o BBICOKOYACTOTHOM YacTH rpaduka).
Hcnonvzoeams TeHEpaTOp HUBKOM
9aCTOTHI, OCHUIUIOTPpad MM BOJIBTMETP
IEPEMEHHOTO HAIPSKEHUS.

Pewamp 3a1aun Ha 1IeTIH IEPEMEHHOTO
TOKa C pe3UCTOpPaMH, KOHJIEHCATOPaMHU
U KaTyIIKaMy UHAYKTUBHOCTH
Onepuposame NOHAMUAMU
MEXaHWYEeCKasi BOJHA, TIEPUO/I,
4acToTa, CKOPOCTh PACIPOCTPAHEHHUS

U JIJTHHA BOJIHBI, OTPayKEHUE,
npeaoMiIeHUe, UHTeppepeHITUs

U TUQpakius BOJIHBI, 3BYK, CKOPOCTb,
I'POMKOCTb, BHICOTA TOHA, 00EPTOH

U TeMOD 3ByKa.

Ymemwb 00BACHATD pa3nuyue Mex 1y
MOTMEPEUHBIMH U MPOOJILHBIMU

BOJIHAMMH.
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2.4.2. OcmummorpaMma

H CIICKTP I'NTaCHBIX

3BYKOB (ITPAKTHKYM)

ITepuon, yacTora, CKOPOCTh

pacpoCTPAHEHHUS U JJIMHA BOJIHBI.

Cxopoctb 3ByKa. ['poMKOCTB 3BYyKA.

Bricora Tona. O6eptonsi. TemOp

3Byka. CekTp 3ByKa

3uams GopMyIbl, CBA3BIBAIOLINE
CKOPOCTb, IEPUO/I, HACTOTY U JUTHHY
BOJIHBI, IPOCTEHIINE METOIBI
MCCIIEIOBAHUs 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepwvl 3ByKOB pazHOU
I'POMKOCTH, BBICOTHI TOHA U TEMOpa,
SABJICHUW OTPA’KEHUS, IPEIOMIICHUS,
uHTepdepeHunu U AUGPaKIKU BOJHBI.
Onpeoensamsb Ha CIIyX 3BYKH BBICOKHX
Y HU3KHUX YaCTOT, TOHAJIBbHBIE 3BYKU

Y IIYMBI.

Pewamy 3agaun 0 3ByKOBBIX BOJIHAX
Onepuposamsb NOHAMUAMU . BBICOTA
TOHA, 00EPTOHBI, TEMOP 3BYKa, CIEKTP
3BYyKa, OCHUJIIOrpaMMa.

Ymems 00BACHATH, Kakast HH(GOpMaLUs
COJIEPXKUTCS B OCLUJIJIOTpamMMe,

a Kakasi B CIIeKTpe, coOuparhb
AKCIIEPUMEHTAIbHYIO YCTaHOBKY.
IIpusooumsv npumepsl TPUPOIHBIX
IIPOLIECCOB ¥ TEXHUYECKUX YCTPOUCTB,

KOTOpPBbIE€ TEHEPUPYIOT TOHAIBHBIE
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3BYKH | IIIYMBI, UX OCIIAJIJIOTPAMM

U CIIEKTPOB.

Ilpumensams 111 NOTYy4YECHUS
OCLIMJIJIOTPaMM U CIIEKTPOB 3BYKOB
MEPCOHANBLHBIN KOMIBIOTED

C MUKPO(GOHOM UJTU CMapT(OoH

C IIPElyCTaHOBJIEHHBIM MTPOrPaMMHBIM
obecrieyeHueM.

Dopmynruposams TUIIOTE3Y O XapaKTepe
OCIIIJIJIOTPaMM U CIIEKTPOB Pa3TMUHbIX
3BYKOB.

Hccneoosams ocIMIIIOTPaAMMBI

Y CIIEKTPBI PA3TUYHBIX TJIACHBIX
3BYKOB OJIU3KUX YaCTOT

U UHMepNpPemupo8ams 3TH
OCIIJIJIOTPAMMBI B CTICKTPBHI.
Onpeodensimo 1O OCIUILIOIPaMMaM

U CIIEKTPaM aMILUTUTY/IbI 3BYKOBBIX
BOJIH, YaCTOTHI X TOHOB 1 0OCPTOHOB,
OLICHUBAThH a0COJIFOTHBIE

Y OTHOCHUTEJIbHBIC TTOTPEITHOCTH

N3MCPCHHBIX (bHBI/I‘ICCKI/IX BCJIIMYUH.
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2.5.1. Crosune MEXaHUYECKHUE

BOJIHBI (JICKIIHS)

Crostuast MexaHU4Y€eCKasi BOJIHA
KaK CyMMa JIBYX BOJIH, OETyIIHX

B IMPOTUBOIOJI0KHBIX
HarnpasiieHusix. [lonepeunbie

Y IIPOJIOJIBHBIE CTOSYNE BOJIHBI.
Ilepuon, yactora, CKOpOCTh
PacpOCTPAHEHUS U JJIMHA CTOSTYEN
BOJIHBI. Y3716l U Ty4YHOCTH.
Biistnue rpaHun oqHOMEPHOU
cpenbl Ha (POPMUPOBAHUE CTOSTUMX
BOJIH. PE€30HATOPBI C OTKPBITHIMU
Y 3aKPBITBIMHU KOHIIAMH. Y CIIOBUS
00pa30BaHUs CTOSIUMX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OcCHOBHOIi TOH U 00EPTOHBI

CTOSAYEHN 3BYKOBOW BOJIHBI

Yemanaenueamo 63aumoceszu
MEK]Ty TPOMKOCTBIO 3BYKa U BUJIOM
OCLIUJUIOTPAMMBI; MEK1y BBICOTOU
TOHA (TeMOPOM 3BYyKa) U BUJIOM
CIIEKTpa

Onepuposamsb noHamuAMU: CTOSTIAS
BOJIHA, y3€J1 U IyYHOCTh CTOSYEH
BOJIHBI, OCHOBHOM TOH U 00€pTOH
CTOSTYEU 3BYKOBOW BOJIHBI.

Ymemsb 0OBACHITH YCIOBHS
00pa3oBaHus CTOSAYUX 3BYKOBBIX BOJIH
B Pa3JIMUHBIX PE30HATOPAX, IPUHIIUI
JICVCTBUSI KAMEPTOHA.

3Hamwb BUJIbl TPAHUYHBIX YCIIOBUU,
dbopmyily, CBA3BIBAIOIIYIO YaCTOTHI
OCHOBHBIX TOHOB U OOEPTOHOB

C JUVIMHOM pe30HaTopa U CKOPOCTHIO
3ByKa.

IIpusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewamw ipocrenmue 3anaun

0 CTOAYHX 3BYKOBBIX BOJIHAX
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2.5.2 W3ydenue criekTpa
3BYKa JIMHEWHOTO

pe3oHaTopa

(mpakTHKYM)

OcHOBHOI TOH U 00E€PTOHBI

CTOAYEHN 3BYKOBOU BOJIHBI

Onepuposame noHAMUAMU: OCHOBHOU
TOH M OOEPTOHBI CTOSYEH BOJIHBI,
TeMOp 3BYKa, CIIEKTp 3BYKA.

Ymemwb 00BACHATH, Kakast HHGOpMAIUS
COJIEPXKUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
coOupaTh KCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepsi TMHEUHBIX
3BYKOBBIX PE30HATOPOB.

IIpumensimo sl NOTYyYEHUS 3BYKOB
CaMOJIeNIbHBIN aKyCTHUYECKUN Pe30HaTOP
(TpoOHpPKY, YACTUYHO 3aIOJHEHHYIO
BOZIOM), a JIJIsl TOJIYYEHUSI CIIEKTPOB
3BYKOB — IIE€PCOHAIBHBIN KOMITBIOTED

¢ MUKPO(GOHOM UJTH cMapT(OoH

C TIPElyCTAaHOBIIEHHBIM MTPOTPaAaMMHBIM
o0ecrieueHreM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHMOCTEH 4aCTOThl OCHOBHOT'O
TOHA U TIEPBOTr0 00EPTOHA 3BYKOBOM
BOJIHBI OT JJIMHBI PE30HATOPA.

Cmpoumps IMHEapu30BaHHbIE rpaduKu
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3aBHCHUMOCTEH YaCTOThI OCHOBHOTO
TOHA U MEPBOro 00epTOHA 3BYKOBOM
BOJIHBI OT BBICOTHI BO3AYIIIHOTO CTOJI0A
B IIpoOHpKe (C yI4eTOM aOCOTIOTHBIX
IIOTPELIHOCTEN N3MEPSEMBIX
(U3UYECKUX BEJIUYKH).

Ipumenamo paBUIIa TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT JApyra.
Hccneoosams rpadvkul 3aBUCUMOCTEN
9aCTOTHl OCHOBHOTO TOHA M TIEPBOTO
00epToHa 3BYKOBOM BOJIHBI OT BBICOTHI
BO3/YIITHOTO CTOJIOA B TPOOUPKE

U UHmMepnpemupos8amsy TU rpaduK.
Onpedensamb CKOPOCTh 3ByKa B BO3AYXE
1o rpadukaM 3aBUCUMOCTEH 9acTOTHI
OCHOBHOTO TOHA M MEPBOro 00epToHa
3BYKOBOU BOJIHBI OT BBICOTHI
BO3/YIITHOTO CTOJI0A B TIPOOUPKE,
OLIEHHBATh A0COIOTHYIO

¥ OTHOCUTEJBbHYIO MOTPEIIHOCTD

U3MEPEHHOM (PM3UIECKON BEIIMYHUHBI
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2.6.1. H3mepeHnue nokasaress 1 JIyu cBeta. OTpakeHue cBera. Onepuposamsb noHAMUAMU . Ty4 CBETA,

IPEIOMIICHUS 3aKOHBI OTPAKEHHUS CBETA. OTpPa)KEHHE CBETA, MTPEJOMIICHUE CBETA,
IJIOCKONIApaJUIEIbHON [Ipenomiuenue cBeTa. 3aKOHbBI a0COJIIOTHBIN U OTHOCUTEIbHBIN
TUTACTHHBI (TPAKTHKYM) MpEIOMIIEHUS CBeTa. AOCOIIOTHBIN  ITOKa3aTelb MPEIOMIICHUS.
ITOKA3aTeNb MPETOMIICHUS. Ymems hopMyanpoBaTh 3aKOHbI
OTHOCHUTENBHBIN MOKA3aTEIb OTPaXEHUs CBETA, 3aKOHBI
MPEIOMIICHUS IPEIOMIICHHS] CBETA, COOMPATh

IKCIIEPUMEHTATBLHYIO YCTaHOBKY.
IIpusooums npumepst ONTUIECKUX
SIBJICHUM, B KOTOPBIX HAOJIOIAI0TCS
SIBJICHUS OTPKCHUSI M TIPETIOMJIICHHUS
CBETa.

Ipumensmob 3aKOHBI IPETOMIICHUS
CBeTA.

Cmpoump Xon Jiyden

IIPU MPEJIOMJICHUU CBETa

Ha TTOBEPXHOCTH.

Hccneoosams n3MeHeHHE
HaITPaBJICHHS JIyda CBETa, 1A 1at0IIero
Ha OOKOBYIO IMOBEPXHOCTh
MJI0CKOTIapaIeIbHOM TIACTUHBI,

B 3aBUCUMOCTH OT YyrJia IaJCHUsA



2.6.2 VI3mepeHue mokazaTens
MPETOMIICHUS TIPU3MBI
M0 MUHUMAJIbHOMY YTy

OTKJIOHCHHU JIa3€PHOT O

ayda (IPaKTUKYM)

[Ipenomnenue cBera. 3aKOHBI
npeioMJIeHHs cBeTa. AOCOTIOTHBIN
ITOKA3aTeNb MPETOMIICHUS.
OTHOCUTENBHBIN MTOKA3aTETh
npenomieHus. [Ipusma.

[TpenoMITArOIINI yroa IPU3MbL

U uHmMepnpemupoeamp TMOJIy4eHHbIE
PE3yIbTaTHI.

Onpeoensampb MOKa3aTeNb NPETOMIICHUS
Marepuaa II0CKONapaieIbHON
IUTaCTUHBI, OLICHUBATH A0COIIOTHYIO

Y OTHOCUTENBHYIO IOTPEIIHOCTh
U3MEPEHHON (M3UYECKON BEIMYUHBI.
Hcnonvzoeams na3epHyIO yKasKy,
JIMHEHUKY.

Pewams 3anaun Ha ipenioMiieHne CBETa
Onepuposamb NOHAMUAMU
peoMJIeHUE CBeTa, aOCOMIOTHBIN

Y OTHOCUTEJIbHBIN IOKA3aTelb
IIPEJIOMIICHM S, TTPETIOMIISAOIIUI YTOJl
IIPU3MBI.

Ymemsb paccunThHIBATH MUHUMAJIbHBIN
YroJ OTKJIOHEHUS JIyda TPEYTOJIbHON
PaBHOCTOPOHHEH MPU3MOIA, cCOOUPATH
AKCIEPUMEHTAIIbHYIO YCTAHOBKY.
IIpusooums npumepst ONTUIECKUX
npuOOpOB, B KOTOPHIX MPUMEHSIOTCS

MPEJOMIISFOIIUE TPU3MBL.
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IIpumensams 3aKOHBI IPETOMIICHUS
CBETA.

Cmpoums X0 JIydell B TPEYroabHON
PAaBHOCTOPOHHEN MPU3ME B CIydae
IIPOU3BOJILHOIO HAMPABJIEHUS MaJACHUS
Jy4ya U B CIIy4ae MUHUMAJIbHOTO yria
OTKJIOHEHUS JIy4a.

Hccneoosams 3aBUCUMOCTD yriia
OTKJIOHEHHMS JIy4a TPEYrOJIbHOU
PaBHOCTOPOHHEW MPU3MOM

OT HaIpaBJIEHUS MMAJAKOLIETO JIyda

U uHmMmepnpemupoeams MOTy4YECHHbIC
pe3yJbTaThI.

Onpedensams 10 NOTYYEHHOMY
3HAYECHUIO MUHHUMAJIbLHOIO yIja
OTKJIOHEHHMS JIyda TPEYrOJIbHOU
PaBHOCTOPOHHEW MPU3MON NOKA3ATEIIb
MIPEJOMIIEHHS] MaTepUasa IpU3Mbl,
OLIEHHBATh A0COIOTHYIO

Y OTHOCUTENBHYIO ITOTPEIIHOCTD
U3MEPEHHON (pu3nuecKon

BCIIMYHHBI.
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Hcnonvzoeams NpU3My, JIA3€PHYIO
YKa3Ky, TPaHCIOPTHUP.

Pewamyv 3anaun 0 IpeOMIICHUN JIyYEl

B IIpU3Max

2.7.1. Tlpumenenwue 3pdekra 1 [TonHOE BHYTpEHHEE OTPAKEHUE. Onepuposameb noHAMUAMU . TIOTHOE
MOJIHOTO BHYTPEHHETO [IpenensHBII yroJi MOJIHOTO BHYTPEHHEE OTPaKE€HHUE, MTPEICIIbHBIN
OTpaKCHUS BHYTPEHHETO OTPaKCHUS yroJI TOJTHOTO BHYTPEHHETO
B U3MEPCHUAX (JICKIIHSI) OTpaKCHHUSI.

Ymems hopMynupoBaTh yciaoBHe
BO3HUKHOBEHUSI MTOJIHOTO BHYTPEHHETO
OTpaKCHHUSI.

3namo Gopmyiry, CBI3BIBAIOIIYIO YTOJI
TIOJTHOTO BHYTPEHHETO OTPKCHUS

¢ aOCOTIOTHBIMH TIOKa3aTEsIMU
IIPETIOMIICHHS CPEI.

IIpusooumsv npumepsl TPUPOTHBIX
SIBJIEHUM U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOIIOAAETCS
(mpuMeHseTCs) ABJICHUE TTOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Pewamv 3anaun Ha MOTHOE BHYTPEHHEE

OTpakeHUE
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2.7.2. U3mepenue nokaszatens
MPENOMIICHUS TPU3MBI
C TIOMOIIIBIO
HaOJII0ICHUS yria
MOJIHOTO BHYTPEHHETO

OTpaXCHHUS

(mpakTHKYM)

1

[1oyHOE BHYTpEHHEE OTPAKECHHUE.
[IpenenbHBIN yroya noJHoro

BHYTPEHHETO OTPAXKECHUS

Onepuposamsb NOHAMUAMU
MIPEJIOMJICHHE CBETA, A0COFOTHBIHN

1 OTHOCHUTEJIBHBIN ITOKAa3aTelb
MPEJIOMIIEHUS, TPETOMIISIOIIUN Yol
MIPU3MBI, TIOJTHOE BHYTPEHHEE
OTpa)X€HUE, MPEACIbHBINA YTOJI TTOJIHOTO
BHYTPEHHETO OTPAKEHHUS.

Ymemwb paccUUTHIBATH YIOJI ITOJTHOTO
BHYTPEHHET0 OTPaXKEHUsI, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvl ONTUIECKUX
pUOOPOB, B KOTOPBIX MMPUMEHSIOTCS
MPEJIOMJISIFOIIE TTPU3MBI

Y UCIIOJIb3YETCS SIBJICHUE MOJHOTO
BHYTPEHHETO OTPAXECHUS.

Cmpoums X0 Jiyda B TPEYrOJIbHOU
MPU3ME C Y4ETOM BO3MOKHOTO MOJHOTO
BHYTPEHHETO OTPAKEHUS JTyya.
Ilpumenams 3aKOHBI MPEIOMIICHUS
CBeETA.

Hccneoosams ycnoBusi, Ipu KOTOPBIX

MOXXHO Ha6J'IIOI[aTI) IMOJIHOC BHYTPCHHCC
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2.8.

[IpoBepka Gpopmysbi
TOHKOM JIMH3bI

C IOMOIIBIO METOJ1a
napa’Jakca,
MIPUMEHEHHOTO

AJIA OIIpCACIICHUA

Cobuparomue auH3bl. ToOHKas

nuH3a. PDOKYCHOE pacCTOsIHUE

U OIITUYECKAsl CUJIa TOHKOM JIMH3HL.

3aBUCHUMOCTH (POKYCHOTO
paccTosIHUSI TOHKOM cpepruuecKkon

JIMH3bI OT €€ TCOMCTPHHU

OTpakKEHUE JIyda, UAYIIEro
B TPEYTOJIbHOM IIPU3ME

U UHmMepnpemuposams NOTy4eHHBIE
pE3yNbTATHI.

Onpeoensimob NOKa3aTeIb TPEIOMIICHUS
MaTepHalia Ipu3Mbl IO U3MEPEHHBIM
napaMmeTpam, pu KOTOPhIX HAUYMHAET
HaOJII0JaThCs MOJIHOE BHYTPEHHEE
OTpakKCHHE JIyda B IIPU3ME, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIILHYIO
HNOTPEIIHOCTh UBMEPEHHON (DU3UUECKOM
BEJIMYUHBI.

Hcnonvzosams npu3My, Ja3epHYIO
YKa3Ky, JUHEUKY.

Pewamw 3aga4n 0 OJIHOM BHYTPEHHEM
OTPAXXEHUH JIyYEH B IIPU3Max
Onepuposamsb noHAMuUAMU . JIAH3A,
TOHKas JIMH3a, COOMparoias JuH3a,
rJIaBHAsl ¥ MOOOYHAs ONITUYECKas OCh,
dokyc, hokycHOe paccTosHUE,
(okasibHas MIIOCKOCTh, ONTHYECKAsI

Cuiia, MonepeyYHoOC yBCINUCHHC,
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ITOJIOXKCHUA

M300paxKeHUs

(mpakTHKYM)

Y OTHOCUTENBHOTO TTOKa3aTes
npesniomiieHust. Dopmyiia TOHKOU
JIMH3BL. Y BeJIMUEHUE, JaBaEMOE

muH30i. [Tapammakc

napaJiiaxc.
Ymemsb 00BACHITH CYIIHOCTD
napajijiakca, 3almuchbiBaTh Gopmyiry,
BBIPXKAIOIIYIO 3aBUCUMOCTh
(OKYCHOT'O PaCCTOSTHUSI TOHKOM
chepudecKoil JIMH3bI OT €€ T€OMETPUH
¥ OTHOCUTEJIBHOIO MMOKa3aTesl
IIPEIOMIICHHS, a TAKXKe GOPMYITy
TOHKOU JIMH3bI, COOUpPaTh
AKCIIEPUMEHTAIIbHYIO YCTaHOBKY.
IIpusooums npumepsbi mapaiakca,
ONTHYECKUX MPUOOPOB, B KOTOPBIX
PUMEHSIOTCSI COOMPAFOIIIHE JTUH3HI.
Ipumenams GopMyITy TOHKOH JIMH3HI.
Cmpoumbs X0[ pa3IUYHbIX JIydeil

B TOHKOM COOMPAIOIIEH JINH3E.
Hccnedosamsb BO3MOXKHOCTD
npuMeHeHus 3 Pexra napamiakca
JUTSI OTIPEICIICHUS TTOJIOKEHUS
M300paKEeHUsI NCTOYHHUKA CBETA

C MaJIOH CBETUMOCTBIO, TTOJTY9€HHOTO

C TIOMOIIIBI0 COOMPAFOIIIEH JTMH3bI
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U UHmMepnpemupo8ams MOTy4YECHHbIC
pEe3yabTaTHI.

Onpeodensimb POKYCHOE pACCTOSHUE
cobuparoieit TMH3bI Ha OCHOBAHUU
PEe3yIbTAaTOB SKCIIEPUMEHTOB

10 HAOJIIOACHUIO Mapajiiakca
M300pakeHUsl TOYEYHOTO UCTOUHUKA
CBETa, OIIEHUBATh A0COIIOTHYIO

1 OTHOCUTEJIbHYIO MOTPEIIHOCTD
U3MEPEHHON (PM3UIECKON BEIMUUHBI.
Hcnonvzosams cOOUPAIONTYIO JTUH3Y,
ONTHUYECKYIO CKaMBIO.

Pewamyo 3anaun Ha TOHKHE

coOuparoIue JUH3bI

2.9. MHMsmepenne GoKyCHOTO 2 PacceuBaroniye JUH3HI. Onepuposame noHamusMuy. JTUH3A,
paccTosAHUs Tonkas nuH3a. PoKycHOE TOHKAs JIMH3a, pacCenBarolas JIMH3a,
paccenBaroIIel JTHH3BI pPacCTOSTHUE M ONTHYECKasT CHJIa MHUMBIH UICTOYHUK CBETa, MHIMOE
(mpakTHKyM) TOHKOW JHH3BL. DOpMysia TOHKOH  HM300paKeHHeE.

JIMH3HI. Ymems 3anuceiBaTh HOPMYITy TOHKOU
Xox nyda, IpOoLIEAIIEro JIUH3Y JIMH3BI JUIS CITy4asl pacCEenBaroLIEe
O] POU3BOJIBHBIM YTJIOM JIMH3bI, COOMPATH SKCTIEPUMEHTAILHYIO

K €€ IJITaBHOW ONTHUYECKOU OCH. YCTAHOBKY, MOJIYy4aTh AEHUCTBUTEIBHOE



[TocTpoeHue n300pakeHU TOYKH
U OTpe3Ka NpsMON B COOMPAIOIINX
Y PacCenBAarOLINX JUH3AX

U UX CUCTEMAax

U300pa)KeHNE B PACCEUBAIOIIEH JTMH3E
MyTeM CO3JJaHUSI C TOMOIIIbIO
coOuparonieit TMH36I MHUMOTO
MCTOYHHUKA JIJISl PACCEUBAIOIIEH JIMH3BI.
IIpusooums npumepst ONTUIECKUX
pruOOpPOB, B KOTOPHIX MPUMEHSIOTCS
paccerBaroIIKe JIMH3bI U CUCTEMBI JIMH3.
llpumensamos GopMyiy TOHKON JTUH3BI
Cly4asi pacCeUBalOIEH JIMH3BI.
Cmpoumsb X0 pa3NTUYHBIX JIyden

B TOHKOM PacCenBarOLICH JINH3E,
n300pakeHUEe TOUYKU U OTpe3Ka MpsiMOit
B COOMPAIOLINX U PACCEUBAIOIIUX
JIMH3aX U UX CUCTEMAaX.

Hccneoosams xop nyuei

4yepe3 pacCernBaIOUIYIO JIMH3Y,

a TaKXXe B CUCTEME, COCTOSILIEN

U3 cOOMparoIle U pacceuBaroIICH JIMH3
IIPU UX Pa3IMYHOM B3aUMHOM
PACIOJIOKEHUH U UHMEPNPEemUpo8ams
MOJTYYEHHBIE PE3YJIbTATHI.

Onpedenamb POKYCHOE pacCTOSHUE
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2.10 OmnpeneneHue ITUHBI
BOJTHBI JIA3€PHOTO
U3JTy4EHUS C TTOMOIIBIO

cxembl FOHTa

(mpakTHKYM)

HNurtepdepennus crera.
KorepeHTHBIE NCTOYHUKH.
VcnoBus HaOIIOAEHUSA
MaKCUMYMOB U MUHUMYMOB

B MHTEPPEPEHIIMOHHON KapTHUHE

OT ABYX KOI'CPCHTHBIX HCTOYHHKOB.

paccenBarolIei JIMH3bI HA OCHOBAHUU
pPEe3yIAbTATOB SKCIIEPUMEHTOB M0:

1) HAOIIOACHUIO ACHCTBUTEIBHOIO
U300paXKeHus, 1aBaeMOro
pacCcenBarOIIEH JTMH30H;

2) HaOJIFOICHUIO PACXOIAIICTOCS
CBETOBOI0 My4yKa, 00pa30BaHHOIO
paccenBaroIIey JTMH30M; OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIBLHYIO
MOTPEIIHOCTh U3MEPEHHON (PU3UIECKOM
BEJINYMHBI.

Hcnonvzosams cOOMPAIOITYIO

Y PacCEUBAIOUIYIO JUH3Y, ONTUYECKYIO
CKaMBbIO.

Pewams 3anaum Ha TOHKHE
paccerBaroIIKe JIUH3BI

Onepuposame NOHAMUAMU
uHTepPepeHus, uHTephepeHIMOHHAS
KapTHUHA, KOTEPEHTHbIC HCTOYHUKH,
UHTEpPEPEHLIMOHHAs CXEMa, CXEMa
FOHra.

Ymembw 3anuceIBaTh yCIOBUS
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HpI/IMepLI KIIACCHYCCKHUX

UHTEPPEPEHLIUOHHBIX CXEM

HaOII0ICHUST MAKCUMYMOB

¥ MUHUMYMOB B HHTEep(EePEHIIMOHHON
KApTUHE OT JIBYX KOT€PEHTHBIX
MCTOYHUKOB, COOMpATh
JKCIIEPUMEHTAJIbHYIO YCTaHOBKY.
IIpusooumsv npumepst TPUPOTHBIX
SBJICHUN U TEXHUYECKUX YCTPOUCTB,
B KOTOPBIX HAOII0AAETCS
(mpuMeHsieTCS) SABICHHE
UHTEPPEPEHIINH.

Ilpumensamo ycioBus HaOIOAEHUS
MaKCUMyMOB 1 MUHUMYMOB

B UHTEPPEPEHIITMOHHON KapTUHE.
Cmpoums X0 «JTydei» U MOKa3bIBaTh
Ha HEW Pa3HOCTh X0J1a

B HHTeppepeHIInoHHon cxeme FOHra.
Dopmynuposams TUIIOTE3Y O BUJIE
UHTEP(HEPEHIIMOHHONW KapTUHBI

IIPU PA3IMYHBIX TEOMETPUUECKUX
napameTrpax cxembl FOHra.
Uccneoosams uaTepPepeHIIMOHH VIO

KapTUHY MPU HAOTIOACHUN
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Hroro no pazneny 19

Pa3nen 3. KBanroBasi ¢pusuka.

3.1.

N3yuyenue cnekrpa 1
CBETa pa3IMyYHbIX

MNCTOYHHUKOB

C IIOMOUIBIO

mudpaKIuOHHOM

pemeTku (IPaKTHKyM)

Judpakuus csera.
HudpaximonHas pemerka.
VcioBue HaOIIOAEHUS TIIaBHBIX
MaKCUMYyMOB TIpH TIaJCHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPAKIUOHHYIO PEIIETKY.

UHTEPPEPEHIINH C TIOMOIIBIO CXEMbI
Onra u unmepnpemuposamso
MOJIyY€HHbIE PE3YJIbTATHI.

Onpeodensimb IIUHY BOJIHBI CBETA

Mo pe3ynbTaTaM HabJI0ICHUS
UHTEPPEPEHIIMOHHON KapTHUHBI

¢ moMo1Ieio cxeMsl FOHTA, OIleHUBaThH
aOCOJIIOTHYIO U OTHOCUTEIILHYIO
MOTPEIIHOCTh U3MEPEHHOU (PU3NUYECKON
BEJIMYHHBI.

Hcnonv3o6ame na3epHyIO YKa3Ky,
PYJIETKY, a Takke GoJIbry, OyiaBKu

W HUTKY JJIs peanm3aruu cxembl FOHra.
Pewamu 3anaun Ha TBYXBOJIHOBYIO

UHTEPPEPEHIINIO

Onepuposamsv NOHAMUAMU
nudpakiys, TuppakiiMoHHAas PEIIeTKa,
(GbOTOH, YPOBEHBb SHEPIUHU aTOMA,
U3JITydeHUe U Toromenne GpoToHa,
CIEKTp U3IYyUYEHHUsI, CHEKTPOCKOII.

Ymemuw 3annceiBaTh yCIOBUS
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N3nydenue u noriomnieHue
(GhOTOHOB TIpH MEepexo/ie aToMa
C OJIHOTO YPOBHS 3HEPrUU

Ha Apyrou. Buael CriekTpoB.
Cnekrpockon

HAOJI0/IEHUS TTIABHBIX AU(PPAKIIMOHHBIX
MaKCHUMYMOB IIpH T1aJICHUU
MOHOXPOMaTHYECKOT0 CBETa

Ha TU(PPaKLMOHHYIO PELIETKY, YCIOBHS
U3JTy4EHUS U MOTJIOIEHUS (POTOHOB
IIpU [IEPEXO0JIE aTOMa C OJJHOTO YPOBHS
SHEPrUM Ha JPYrou, cobupaTthb
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooumsv npumepvl TMHEUYATHIX,
MOJIOCATHIX U CIUIOIIHBIX CIIEKTPOB
U3ITyYCHHS], TEXHUYECKUX yCTPOUCTB,
B KOTOPBIX MPUMEHSIOTCS U3ITy4EHUS
C pa3IMYHBIMHU BHJIaMHU CIIEKTPOB.
Ipumenams ycnoBusi HaOIIOACHUS
TJIABHBIX AU(PPaKIIMOHHBIX
MaKCHUMYMOB IIpH MaJJ€HUU
MOHOXpPOMAaTHYECKOTO CBETa

Ha AUPPAKIUOHHYIO PEUIETKY.
Cmpoums X011 «ITydeii»

IIPU X HOPMAJILHOM IaJICHUH

Ha TU(PPaKLUOHHYIO PEIIETKY

¥ TIOKa3bIBaTh HA HEH pa3HOCThH XO/a.

Dopmyruposams TUIIOTEZY O BUJIE
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CIEKTPOB U3JTyYCHHS] HCTOYHUKOB CBETA
pa3HOI PUPOJIBI.

Hccneoosams oNTUUECKUE CIIEKTPHI
U3JIy4€HUsI ICTOYHUKOB CBETA Pa3HOU
IPUPOJIBI U UHMEPNPEMUPO AN
MOJIYYEHHBIE PE3YIIbTATHI.
Onpeodensimob IIUHBI BOJH U3Ty4CHUS
Pa3IMYHBIX UICTOYHUKOB

0 pe3yJibTaTaMm HaOII0ICHUS

T (ppakMOHHON KapTUHBI,

naBaeMol T PaKIIMOHHON PElIeTKOM,
OIICHUBAThH A0COJIOTHYIO

Y OTHOCUTEJIHHYIO MTOTPEIIHOCTh
U3MEpPEHHOU (U3NUeCcKOon

BEJINYMHBI.

Hcnonvzosams nudpakiinoHHYIO
pemeTky, (hoHaph ¢ JaMIon
HaKaJMBaHUs, CBETOIMOIHBIN (DOHAPE,
razopaspsiHyo JlaMny, quadparmy,
MEPHYIO JICHTY.

Pewams 3anaum o nageHnu cBeTa
Pa3IMYHOIO CIEKTPAIHLHOTO COCTaBa

Ha AUPPAKITUOHHYIO PEIIETKY
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3.2.

HUccnenoBanue
3aBHUCHMOCTH
MHTCHCHUBHOCTHU
CBCUCHHS CBETOAMOIA
OT CHJIBI ITPOTEKAOIIETO

4Cpe3 HETO TOKA

(mpakTHKYM)

CBeToano1, THTEHCUBHOCTD

u3NydeHus, POTOH, JIEKTPOH

Onepuposameb nousmusimu . CBETOIUO/,
p-N-miepexo, 3JIeKTPOH, IbIPKa, (POTOH,
WHTEHCUBHOCTD MU3JIYYCHUS.

Ymemwb 0OBACHATH B YIIPOILIEHHOM BHU/IE
MPUHIIUII ICUCTBUS CBETOIMO/A,
coOupaTh KCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvi IpUMEHEHUS
CBETOJIMO/IOB B OBITY U B TEXHHUKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH UHTEHCHUBHOCTH
U3JIy4€HUSI CBETOJIMOA OT CUJIbI
MPOTEKAIOIIETO YEPE3 HETO TOKA.
Hccnedosamsb 3aBUCUMOCTD
WHTEHCUBHOCTH W3JIYY€HHUS CBETOJINO]A
OT CHJIBI TTPOTEKAIOIIETO Yepe3 HETO
TOKA U UHMEPNPEeMUpo8ams
MOJIyYEHHBIE PE3YIIbTATHI.

Cmpoums TpadvK 3aBUCUMOCTH
WHTEHCUBHOCTH U3JIYyYEHUS CBETOANOA
OT CHJIBI TTPOTEKAIOIIETO Yepe3 HETO

ToKa (C y4eToM aOCOMOTHBIX
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3.3.

HaOmronenue
M30UpaTEIbHOCTH
BHYTPCHHETO
dotorddexra k qrHE

BOJIHBI CBCTa

(mpakTHKyM)

CeToano, UHTCHCUBHOCTD
U3JIydeHus1, POTOH, FIEKTPOH.
DHeprus U UMNYJIbC GOTOHA.
dotorpdekT. 3aKoHBI
dboTodrddekra. YpaBHeHHE
OuinmTeiHa 11 porodddekTa.

«Kpacnas rpanuna» gorosddexra

MIOTPEUTHOCTEN U3MEPSEMBIX
(bU3UYECKUX BEJIUYHMH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpaduKOB 3aBUCUMOCTEH (PH3NIECKIX
BEJIMYWH APYT OT ApYTa.

Onpeoenamob XapakTep 3aBUCUMOCTH
MHTCHCUBHOCTH M3JIY4YCHHS CBETOINOAA
OT CHJIBI POTEKAIOIIETO Yepe3 HeTOo
TOKa.

Hcnonvszoeamsb CBETOANO, TIOKCMETP
(nnm cMapThOH ¢ TaTIUKOM
OCBEILIEHHOCTH ), JJa0OpaTOPHBIIN OJIOK
nUTaHus (MM KCTOYHHK TIOCTOSTHHOTO
HAIpPsDKEHHS, PEOCTAT U MYJIbTUMETP)
Onepupoeamb nOHAMUAMU. CBETOIUO,
p-N-niepexo/1, 3JIEKTPOH, AbIpKa, (POTOH,
MHTEHCUBHOCTH M3JTY4EHHUS,
doTorddexT (BHEMHHUI U BHYTPEHHU),
(OTOTOK, «KpacHasi IpaHULa»
dboTtorpdekra.

Ymemwb 0OBSACHATDH B YIIPOILIEHHOM BHUJIE

MIPUHIIAT JEUCTBUSA CBETOINO/A,
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dbopmynpoBaTh 3akoHbI HoTodhPekTa,
3aMKChIBaTh YpaBHEHUE DUHINTEHHA
st porodddexTa u popmyity

JUISL «KpacHOM rpa”uIley porodddekra,
coOupaTh SKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepsl TPUMEHEHHUSI
CBETO/IMOIOB B OBITY M B TEXHHUKE.
Ilpumensamo 3axkonbl (oTodPdhexTa,
ypaBHEHHE DWHILITEHA

st poroaddexra, popmyiny

JUTSL «kKpacHOM rpaHuub» potodaddexra.
Dopmynuposams TUTIOTE3Y

00 yCJIOBUSIX BOSHUKHOBEHUS
BHYTpeHHero ¢otorddexra

IIPU MaJICHUH Ha CBETOMO]T CBETOBBIX
BOJIH Pa3HOM JJIMHBI.

Hccneoosams siBneHne BOSHUKHOBEHUS
¢$oTOTOKa B OCBEIIAEMOM CBETOINO/IE,
W3YUUB 3aBHCHUMOCTh CHIIBI (JOTOTOKA

B OCBELIAEMOM CBETOAMO/IE

OT HANPsHKEHUS Ha IPYTOM CBETOJIUO/IE,
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Hroro no pazuneny
OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

34

BBITIOJTHAIOILIEM POJIb ICTOYHHKA CBETA
U UHmMepnpemuposams MOJIy4eHHbIC
pe3yabTaTHI.

Onpeodensimob yCIOBUE BOSHUKHOBEHUS
($bOoTOTOKa B OCBEIIIAEMOM CBETOIHO/IC
(TOK BO3HHUKAET TOJIBKO MPU OCBELICHUH
€ro CBETOJAUOA0M C JJIMHON BOJIHBI,
MEHBIIIEN WIN PABHOW JUJINHE BOJIHBI,

Ha KOTOPYIO PacCUMTaH OCBEIAEMBbI
CBETOJIHO/).

Hcnonv3osamsb CBETOANOABI PA3HBIX
I[BETOB (KpacHbIE, 3¢JICHbIC U CHHUE),
7a00paTOPHBIN OJIOK MUTAHUS,
MYJIbTUMETP.

Pewamw 3anaun Ha poTodpdhext
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