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IHHOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma Kypca BHEYPOUHOW JeATENbHOCTH «OMBITHI U
skcnepuMeHTh» s 10-11 kjmacca cocTaBiieHa B COOTBETCTBUM C paboueit
OporpaMMoil  Kypca  BHEYpOUHOM  jaedarenbHOCTH  «OCHOBBI  (PU3UYECKOTO
AKCIEPUMEHTa» (lajliee — TmporpaMmma), pasMmenieHHoM Ha caiite «EnuHoe
colepkaHue oOmero oOpasoBaHus» B pasznene «BHeypouHas AesTeNbHOCTBHY,
pa3zpaboTaHa B COOTBETCTBHHM C TPEOOBaHUSAMHU (PelepalbHOTO TOCYAAPCTBEHHOTO
00pa3oBaTeIBLHOIO CTaHAapTa cpeaHero obmiero obpazoBanus (manee — DPI'OC
COO) [1, 2] wu HampaBieHa Ha OpraHu3aluio oO0y4yeHUs B  (HUBHKO-
MaTeMaTU4ecKoM Tpoduiie B COOTBETCTBUU C TpeOoBaHUAMH (enaepaabHOM
o0OpazoBaTeIbpHOM MTPOTrpaMMbl cpeiHero odiero oopazopanus (POIT COO) [3].

Peanu3amus mporpaMMbl MOXKET COACMCTBOBATH TOCTHXKEHUIO 00YYaIOIIMMHUCS
JIaHUpyeMbIX  pe3ysbraToB  ocBoeHusa @DOII COO, pa3BUTUIO JUYHOCTH
oOyuaromuxcsi, (OPMUPOBAHUIO M YAOBIETBOPEHUIO MX COLMAIBHO 3HAYMMBIX
UHTEPECOB W TMOTPEOHOCTEH, caMopealu3aluy OO0y4aloluXcs 4Yepe3 ydacTHe
BO BHEYPOUHOH JesiTebHOCTU. OTHON U3 BO3MOKHBIX (DOPM peain3aluu MporpaMMbl
ABIIETCA  KpyXOK. [Iporpamma MOXET pealn30BBIBAThCS 00pa30BaTENbHOMN
OpraHu3alieil CcaMoCTOATENbHO JHOO0 Ha OCHOBE B3aWMOJACHCTBUS C JPYTUMH
OpraHMU3aIUsIMH, OCYIIECTBISIOIIUMUA 00pa30BaTENbHYIO ACSITETbHOCTb.

[Iporpamma Kkypca BHEYpOUHOU JAesTenbHOCTH «OCHOBBI (PU3NYECKOTO
AKCIIEpUMEHTa» TpeAHa3HaueHa s peanusauuu B 10-11 kiaccax v HampaBieHa
HAa  JOCTWKEHHE  COOTBETCTBYIOIIMX  pE3yJNbTaTOB,  C(HOPMYIMPOBAHHBIX
B (QeaepanpHOil pabouell mnporpamMmme Mo yuyeOHOMY mpeaMery «Duzukan
(yrmyOneHHBINH ypOBEHB).

[Ipu nzyyenuu pusuku Ha yriyOJIeHHOM YPOBHE peann3alus STUX TPUHIIUIIOB
0asupyeTcsi Ha HCIOJIB30BAHUUA CAMOCTOSITEIBHOTO YYEHHYECKOTO HKCIEPUMEHTA,
BKJIIOUAIOILIETO, B TOM 4YHCle, paboThl (u3nyuecKkoro mnpaktukyma. [lpu sTom
noj paboTamMu MpaKTHUKyMa MOHUMAETCS CaMOCTOATENILHOE UCCIEAOBAHUE, KOTOPOE
MPOBOJIUTCA TIO PYKOBOJCTBY CBEpPHYTOr0, OOOOIIEHHOrO BHAa 0O€3 TMOIaroBOn
UHCTPYKIMHU. B pe3ynbrare obecneunBaeTcsi OBIaIeHHEe O00y4YalOIUMUC YMEHUSIMU
MIPOBOJIUTH TIPSIMBIE U KOCBEHHBIC U3MEPEHUS, UCCIIEI0BATh B3aUMHBIE 3aBUCHMOCTHU
IBYX (DU3UYECKUX BEIIMYMH M OCYIIECTBIATH IMOCTAHOBKY OIBITOB IO TMPOBEPKE
NPEeNJIOKEHHBIX TUNOoTEe3. Bece 3T0 crmocoOCTBYET JOCTHXKEHUIO OJAHOW M3 OCHOBHBIX

nenei u3ydeHus (U3MKH HAa YPOBHE CPEIHEro o0Iero o0pa3oBaHHS — OBIIAJECHUIO
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OoOy4arolMMUCS METOJaMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUA M IPOBEICHMUS
(bu3MYECKUX SKCTIEPUMEHTOB, aHAIN3a U UHTEPIPETAIMA HH()OPMALINU, OTIPEICTICHHS

AOCTOBCPHOCTH IMOJYUYCHHOI'O pE3yJibTara.

AKTyanpHOCTh pe€alu3aldyd JAHHOW  IPOrpaMMBI  ONPEHEISETCS  TEM,
YTO €€ OCBOEHUE II03BOJISIET OOy4YaloIMMCA Ha MPaKTUKE O3HAKOMMTHCSA
C pa3IUYHbIMM (PU3UUECKUMU SIBICHUSIMH, SKCIIEPUMEHTAIIBHO HU3YUYUTh pa3jIMyHbIC
¢usznueckre 3aKOHOMEPHOCTH, YIIyOUTh CBOM TEOPETUUYECKHE 3HAHUA, Pa3BHUTh
UMEIOIIUECS] U MPUOOPECTH HOBBIE NMPAKTHUYECKHE YMEHHUS U HaBBIKM B 00JACTH
IUTAHUPOBAHMSI, MTOATOTOBKH, MPOBEACHUS, aHAIN3a U WHTEPIPETALMH (PU3UIECKOTO
DKCIIEPUMEHTA.

[IporpamMma naetr oOydYaromMMCs BO3MOXKHOCTh MPHOOPECTH MPAKTUYECKUI
OTIBIT PabOTHI ¢ Ta0OPATOPHBIM 000PYAOBaHUEM, OBIAIETh KOHKPETHBIMU MIPUEMAMHU
UCCIIEIOBATENbCKON  JIE€ATENbHOCTH HAYMHAKOUIEr0  (PU3MKa-dIKCIEPUMEHTATOpa,
c(OpMHUPOBATH HABBIKM OLIEHKH MOIPEUIHOCTEN PE3yIbTaTOB U3MEPEHUS PUZNUYECKUX
BenuuuH. Peanmuzaums mnporpamMmbl  cO3laeT  yCIOBUSA AN (POpMHpPOBAHUS
y 00y4aroumxcs HeCTaHAApTHOTO KPEaTUBHOTO MBIIIUIEHUS, COACHCTBYET Pa3BUTHIO
WHAUBUAYAIbHOCTH  CYXXJIEHUH, (QOPMHUPOBAHUIO  KYJIbTYpbl  OOOCHOBaHHS
COOCTBEHHOT'O MHEHHS U CBOOO/IbI €r0 BhIPAXKEHUS.

[IporpamMmma MoxeT ObITh BOCTpeOOBaHAa OO0YYarOIIMMMCS, KOTOPbIE HMEIOT
MHTEPEC U MOTUBALIMIO K YTITyOJIEHHOMY U3YYeHHIO (PU3UKU U MATEMATUKH, TOTOBSITCS
K YYaCTHIO B OJTUMIINA/IaX IKOJIbHUKOB 1O (PU3UKE, B paMKaX KOTOPBIX MPETyCMOTPEH
NPAKTUYECKUN TYP.

[IporpamMma mnpecienyer He TOJBKO 00pa30BaTENIbHBIE, HO U BOCIUTATEIbHBIC
LENM, IIOCKOJIBKY COOTBETCTBYET HJACE OKOJOTM3allMM W WJAEEC IPUKIAAHOU
HaIIPaBJIEHHOCTH, KOTOpBIE, B YHCIIE APYTHX HJAEH, MOJIOKEHbI B OCHOBY Kypca

¢buzukm, nzydaemoro Ha crynenu COO.

BapuanTtsl peanuzauuu nporpamMmbl M (pOpMbI NPOBEACHUA 3aAHATHI

Peanuzanuss mporpamMmbl  IpenrnosiaraeT CodyeTaHWe pa3iudHbIX  (HopM
rpynmnoBoil paboThl (CIOyMIaHWE JICKITUH, AUCKYCCHUSI, MOHTaX JKCIIEPUMEHTATBHBIX
YCTaHOBOK, MPOBEACHUE (PU3NUECKUX U3MEPEHHM MO PYKOBOJICTBOM IPETOaBaATEIs)
U WHIUBUIyAJIbHOW paOOThl (BBIMOJTHEHUE CaMOCTOATENBHBIX paboT U paboT
NpakTUKyMa, 00pabOoTKa U HHTEpIIpeTalusi pe3yiabTaToB (U3MUYECKUX H3MEpPEHUN).
Hcnonb3oBanue Takux GopM pabOThl MOMOTAET Pa3BUBATh Y OOYYAIOIIUXCS, C OJTHON

CTOPOHBI, HAaBBIKM BOCHPUATHS HOBOM HH(MOpPMALMK TMPU Pa3IUYHBIX (popmax
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€€ mojJgadu, a C szyroﬁ CTOPOHBI — aKTUBHOCTb, CaMOCTOATCIBbHOCTb MU TBOPUECCKOC

Hayano. B nmenom peanusanus JaHHOW NOPOrpamMMmbl  JOJDKHA IOJIOKHUTEIBHO

CKa3blBaThCs KaK Ha aKTyaJu3allud 3HAHUM, YMEHMA M HABBIKOB OOYYaroIIMXCs
B paMKax UX IpeanpodeccnoHalbHON TEXHOJOTNYeCKON (MH)XKEHEPHOW) IOArOTOBKH,
TaK U Ha COLMaIbHOM (POPMUPOBAHUU JIUUHOCTH OOYHAIOIIHXCS.

[Iporpamma Kypca paccunTana Ha 68 4acoB, B paMKax KOTOPBIX IIPEyCMOTPEHbI
Takue PopMbl paboT, KaK JEKIHH, CAMOCTOSTENbHbIE PaOOThI U pabOThI MPAKTHKYMA.
B xozme camocTodTenbHbIX pabOT oOydaromuecss MoJ KOHTPOJEM IpernoaaBaTess
3aKpEIUIAIOT HOBBIE 3HAaHUS, OTPadaThIBAIOT ONPECIICHHBIE YMEHUS U HaBbIKU. Pab0THI
OpaKTUKyMa  TOJAPa3yMEBAaIOT  CaMOCTOSITENIbHOE  pEUICHHE  O0y4YarolUMUCs
AKCIIEPUMEHTAJIbHBIX (PU3NUecKuX 3ajgad. Temaruka pabOT MpakTHKyMa M IOPSJIOK
UX CJIEIOBAHUS COOTBETCTBYIOT CTPYKTYPE TEMAaTHUECKOI0 IIAHUPOBAHUS (peiepaibHON
paboueii nmporpamMmel o yueOHOMY npeameTy «Dusnkay (yriryOJeHHBIN YPOBEHb).

[IporpamMma paccunmTaHa Ha peajM3alUl0 B TEUYEHHUE JIBYX JET OOydeHMs
B 10-11 kmaccax mpu NMpOBEACHUU 3aHATHM OJUH pa3 B Hememo oO0beMoM 1 wyac
kaxpaoe. I[lo ycMOTpeHuto yuuTenss MOpPAJOK CIEHOBAHUS 3aHIATUA MOKET ObITh
M3MEHEH, @ HEKOTOPbIE MOT'YT OBITh HCKIIOUEHBI.

JlonmyckaeTrcs peau3anys 4acTy IporpaMMbl B TEUEHUE OJTHOTO y4eOHOro rojia —
it o0y4aromuxcst ToJibko 10-ro wim Tosbko 11-ro kmacca. OmHAKO B 3TOM Cirydae
npu padote ¢ obyvaromumucsa 11-ro kimacca peKOMEHAYETCsl HAUMHATD M3JI0KEHHUE
yuyeOHOro Marepuajga C MpPOBEACHUS 3aHATHI, HAIpPABJICHHBIX Ha OCBOEHUE
00y4aroIMMUCS OCHOBHBIX IPUEMOB 1 METOIOB 00paOOTKU pe3yabTaTOB (PU3NIECKUX
U3MEPEHUM M OLEHKM morpemHocte. Jns s3toro pekomenayercs: 1) mpoBecTH
B kiacce 3aHsatust Ne 1, No 3 u No 5 u3 nporpammsel 10-ro kiacca; 2) 3a1ath Ha JI0M
BbinosiHeHHE 3a7aHuil Ne 2, Ne 4 u Ne 6 u3 mporpammel 10-ro knacca; 3) B 1anpHedemM
cienoBaTh IporpamMMe 11-ro kiacca, UCKIOYMB U3 HEE, 110 YCMOTPEHHUIO YUMTEI,
Kakue-nmuoo Tpu 3auatus (Hanpumep, Ne 16, Ne 17, Ne 18).

Bo3moxHO Taxke ocBoeHue ooyuaronmucs 11-ro kiaacca nojgHo mporpaMMel
[IpY yCJIOBUY NPOBEACHUS 3aHIATUN J1BA pa3a B HEJEII0 00bEMOM 2 yaca KaKJ0€.

Pan paGor mpakTHKkymMa (Ha YCMOTpPEHHE YUYUTENs) MOXKET ObITh 3aJaH
oOydaromuMcsi Ha JIOM JJIsi CaMOCTOSITEJIbHOTO BBIIIOJIHEHUSI C MOCIEAYIOUIUM

KOHTPOJIEM U OOCYKJIEHUEM MOITYYCHHBIX PE3YIbTAaTOB.

B3anmocBassb ¢ peaepanbHoi padoyeil MPOrpaMmoii BOCIUTAHUS
[Iporpamma pazpaboraHa ¢ ydeToM pekoMmeHaanui denepanpHoi pabdboueit

IMporpaMmbl BOCIIMTAHUA. B YaCTHOCTHU, OHA YUMUTBIBACT IICHUXOJIOIO-IIEAArOTNICCKUC
5



0COOEHHOCTH COOTBETCTBYIOLIEH BO3PACTHOM KATErOpUU 00yUarOIIMXCA.

[IporpaMma COOTBETCTBYET TaKUM IIEISIM BOCIUTAHUS  OOYyYaIOIIUXCS,
KaK pa3BUTHE JUYHOCTH, CO3JaHUE YCIOBUH JJIsl CAMOONPEICIICHHS U COLIMATN3AlINH.

[Iporpamma COZEUCTBYET PEUIEHHUIO CIEAYIOMIMUX  3aJa4  BOCIMUTAHUA
0oOy4alolMXCcsi: YCBOGHHE 3HAHWM, HOPM, JyXOBHO-HPaBCTBEHHBIX IIEHHOCTEH,
TpaJMIINi, KOTOpbIe BEIPAO0OTAI0 poccUiickoe 00111ecTBO; POPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX ~ OTHONIIEHWA K OTUM  HOpPMaM, IIEHHOCTAM, MPUOOPETCHHE
COOTBETCTBYIOIIETO 3TUM HOpMaM, LIEHHOCTSIM, TPAAUIIUSAM COIMOKYIbTYPHOTO OMbITA

NOBEACHUS, OOIIEHUS, MEXIMUYHOCTHBIX U COIMATbHBIX OTHOILIECHUM, MPUMEHEHUS
NOJyYEHHBIX  3HAHUW;  JOCTMKEHHE  JIMYHOCTHBIX  PE3YJIbTAaTOB  OCBOCHMS
obmeoOpasoBaTenbHOM TporpamMmbl 1o ¢usuke B cootBercTBUU ¢ PI'OC COO.

[Tporpamma COOTBETCTBYET CJEIYIOIIUM OCHOBHBIM HAPABICHUAM BOCIUTAHUSI.

1) TpynoBoe BocnuTaHHE€ — BOCIUTAHHE YBAXKEHUS K TPYAY, TPYISIIUMCH,
pesynbTatam Tpyaa (CBOEro W JApPYrux JIIoJei), OpUeHTaluus Ha TPYIOBYIO
NEeSITENbHOCTD, MOJIyYeHHE npodeccuu, JMYHOCTHOE CaMOBBIpa)KEHUE
B TMPOJYKTUBHOM, HPABCTBEHHO JOCTOMHOM TpYyA€ B POCCUHUCKOM OOIIECTBE,
JOCTIDKCHUE BBIIAIONINXCS PE3YIhTaTOB B MPOQPECCHOHATLHON ESITEIHHOCTH.
[leneBbIMU OpUEHTHUPAMH SBISIOTCSA: (OPMHPOBAHWE OCO3HAHHOW TOTOBHOCTH
K TOJIY4eHHIO MNpo(deCcCHOHATBHOrO 00pa30oBaHUs, HEMPEPHIBHOMY OOpa30BaHUIO
B TEUEHHE KU3HU KaK YCIIOBUIO YCHEIIHOW MpodeccHOHaIbHON U OOIIECTBEHHOM
NEeSTEeNbHOCTH; TOHMMaHWe chenupukyd caMmooOpa3oBaHus M TPOodeccCHOHANBHOM
CaMOTIOJITOTOBKM B WH(OPMAIIMOHHOM  BBICOKOTEXHOJOTHYECKOM  OOIIECTBE,
TOTOBHOCTH YYUTBCS M TPYJAUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTH
HAa OCO3HaHHBIM BBIOOp cdepbl mpodeccHoHaNbHON TPYAOBOW NEATEIBLHOCTH
B POCCUICKOM OOIIECTBE C yUE€TOM JIMYHBIX )KU3HEHHBIX IJIAHOB, MOTPEOHOCTEN CBOECH
ceMbH, 00IIIeCTBa.

2) DxoJyioruueckoe BocmuTaHue — (GOPMHUPOBAHUE IKOJIOTHUYECKON KYJIbTYpHI,
OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHUS K IPUPOE, OKPYXkAIOIEH cpeie HA OCHOBE
POCCUMCKUX TPAAUIIMOHHBIX JyXOBHBIX I[EHHOCTEH, HABBIKOB OXpaHbI, 3aIUTHI,
BOCCTAHOBJIEHUSI MPUPOJIbI, OKpYyXkaroiie cpenbl. LleneBbiM OpUEHTHUPOM SIBISIETCS
OCO3HaHUE HEOOXOAMMOCTH IPUMEHEHUS 3HAHUS €CTECTBEHHBIX U COIMAIBHBIX HAYK
JUISL  pa3yMHOro, OEpexIMBOrO MPHUPOAONOIL30BaHUS B OBITY, OOIECTBEHHOM
POCTPAHCTBE.

3) HGHHOCTI/I HAaYYHOI'O TIO3HAHUS — BOCIIMTAHUC CTPCMIICHUS K ITIO3HAHUTO cebs



U JIPYTUX JIOACH, MpUPOJbl U OOLIECTBa, K MOJYYECHHUIO 3HAHUN, Ka4eCTBEHHOTO

oOpa3oBaHMsI C y4E€TOM JIMYHOCTHBIX MHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEM.
[leneBbIMH OpUEHTHpPAMU SBJISIOTCA: (OPMUPOBAHUE JESTENBHO BBIPAXKEHHOTO
[IO3HABATEJIbHOTO HHTEpeca B 00JacTd (PU3MKH C YYETOM CBOUX HHTEPECOB,
CIIOCOOHOCTEH, JOCTUKEHHI; MOJIydeHUEe MPEICTABICHUNH O COBPEMEHHOW HayudHOM
KapTUHE MHpPA, O JOCTHXKEHHMSIX HAyKHM M TEXHUKH, O 3HAYEHWU HAyKd B >KU3HU
poccuiickoro oOrmiecTBa, 00ecreyeHHnn ero 0e30MacHOCTH; NPUOOpPETeHHE HABBIKOB
KPUTUYECKOIO MBIIIJICHUS, OINpPEAENeHUs] JOCTOBEPHON HAyyHOM HHpOpMaLUU
U KPUTHKM QAHTUHAY4YHBIX NPEJICTaBICHUN; pa3BUTHE M IPUMEHEHUE HaBBIKOB
HAONIO/IEHUS, HAKOIUICHMS M CHCTeMaTu3aluuu (HaKTOB, OCMBICICHHUSI OIbITa

B eCTeCTBeHHO—HaquOﬁ obmacTn IIO3HaHU:I, HCCHCI{OB&TGHBCKOﬁ ACATCIIBHOCTH.

Oco0eHHOCTH pa0dOTHI YUHTEJIs M0 POrpaMmme

[Ipn peanm3anuu AaHHOW MPOTPAMMBI 3ajladya y4YUTEIS COCTOUT B TOM,
9TOOBI  CO3/MaTh YCJIOBHS I YCBOGHHUS OOYyYarONIUMHUCS HOBBIX 3HAHUM,
NpUOOpPETEHUST WMH HOBBIX YMEHHH U 3aKpEIJICHUS HaBBIKOB, HEOOXOIMMBIX
JUTS IPOBEIeHUST (PU3MIECKUX SKCIIEPUMEHTOB M aHAJIN3a MOJTYyYEHHBIX PE3yIbTaTOB.

Jlist pemieHuss 3TOH 3ajlayd HEOOXOAWMMO HaJMYue B KaOWHETe (U3UKH
000pyIOBaHUsA, KOMIUICKTYIOIIMX HM PACXOAHBIX MaTEepPUAIOB, TPEOYIOITUXCS
JUTSL TIPOBEAICHUSI CaMOCTOATENBHBIX pPaboT ® paboT mpakTukyma. I[lepedeHp
mpenjaraéMeix  pabotr  cpopmupoBaH TakuM ~ 00pa3oM, UYTO  IOATOTOBKA
K WX TMPOBEACHUI0O HE [OJDKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPyJAHCHUN —
BCEC HEOOXOIUMOE JUISl peanm3alldd MPOTPaMMBbI, KaK IPaBHIO, JUOO0 HAXOIHTCS
B KabuHeTe U3MKH, JIMOO JOCTYITHO B TOBCETHEBHOM OBITOBOM OOUXOJIE.

[lepen HavaaoM 3aHATUH YUYHUTETIO PEKOMEHIYETCS CaMOCTOSTEIBHO
BBITIOJIHUTh BCE TEOPETUUYECKHUE 3aJIaHUs, CAMOCTOSITEIIbHbIE pabOThl M PabOTHI
MPaKTUKYMa, KOTOPBIE JOJIKHBI OyIyT BRIMOJIHATH 00yYaromuecs. ITO 1acT YIUTEIIO
BO3MOXKHOCTh HE TOJBKO BBHISIBUTh BO3MOXKHBIE TEXHMUYECKHE TPOOJIEMBI,
HO ¥ TOJIYYUTh KOHTPOJIBHBIC PE3yibTaThl U3MEPEHUN M MX 00pabOTKH, KOTOPHIC
MOHAMOOATCA NI JalbHEWIeH MPOBEPKH TPABMIIBHOCTH BBIMIOJHEHUS pPalbOT
00yJaroIUMHUCA.

[TockonbKy OJHMM W3 TJABHBIX PE3YJBTaTOB pPa0OTHI YYUTEISI B paMKax
BHEYPOUYHOU IEITEIIEHOCTH SBIISCTCS TUYHOCTHOE PA3BUTHE OOYIAIOIINXCS, YIUTEITIO
PEKOMEHIyeTCsl TPU TMPOBEJACHUW 3aHATHNA TIO0 TPOrpaMMe aKTUBHO YYacTBOBATh

B JCATCIBHOCTH O 6y‘-I AIIMNUXCA, KOHTPOJUPOBATHL XOJ  BBIIIOJIHCHHA  HWMHU
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AKCIIEPUMEHTAJILHON palOoThl, HANpaBIsATh M KOPPEKTUPOBATh HUX JIEUCTBHS,

CBOEBPEMEHHO  yKa3plBaTh HAa  OMHUOKK W  HEJOYETHl,  IOJCKA3bIBATh
U JIEMOHCTPUPOBATH MpPaBUJIbHBIE CIOCOOBI BBIMOJHEHUS MPAKTUYECKON padoThI,
00CyX/1aTh MPUYUHBI U BO3MOXKHBIE MOCIEICTBUS TOMyCKaeMbIX OomMO0OK. Bo Bpems
3aHATUH ~ HEOOXOAMMO  MOJAEPXKUBATh  J0OPOXKEIATEIbHYIO aTMocdepy
COTPYJHUYECTBA.

Yyuteno ciaeayeT yYHMTHIBaTh, YTO JIOTUKA OCBOCHHS  IPOTPAMMBI
MPEANoaraeT MocjaeIoBaTeIbHOE M3YYCHHE MaTepualia — CHadaja OOydJaroIuecs
JIOJKHBI OCBOUTH 0a30BbIE MPUEMBI M METOJIbI MPOBEACHUS (HPU3MIECKUX H3MEPEHUN
1 00pabOTKH MOITYy4YaeMbIX PE3YJIbTATOB, a YXKE€ 3aT€M MNPUMEHSTh UX HA MPaKTUKE
0 CXEME «OT MPOCTOTr0 K CIOXHOMY». [loToMy mpumepHas cxema MpOBEICHUS
3aHATHH MO MPOrpaMMe MOKET ObITh CIIeTYIOIICH:

1) oObsCHEHHE TEOPETUIECKOTO MaTepHaa mo TeMe;

2) TOATOTOBKAa K BBIMIOJIHCHUIO CAaMOCTOATEILHON paboThl WM PadOThHI
NpaKkTUKyMa — OOCYXKJIEHUE 3aJlaHusl, YCTPONUCTBA IKCIIEPUMEHTAIBLHON YCTaHOBKH,
HEOOXOIUMOI0 TEOPETUYECKOr0 Marepuana, MpPUEMOB M METOAOB MPSMBIX
HKCIIEPUMEHTAIIbHBIX U3MEPEHUH, CIOCOO0B UX 00PAa0OTKHU U OLIEHKHU MOTPEIIHOCTEH
U3MEPECHNN;

3) mpoBeneHHE CAMOCTOSITENLHOM Pa0OTHI UM PabOTHI MPAKTUKYMa, KOHTPOJIb
MPaBUIILHOCTH MPOBEJCHUS U3MEPCHHUIA,

4) 00paboTKa  TMOJNYYEHHBIX  OSKCHEPUMEHTAJIbHBIX  JAHHBIX,  OIIEHKa
IIOTPELUTHOCTEM;

5) oOcyxneHue pe3yibTaToB OOpaOOTKH TOMYYECHHBIX SKCIEPUMEHTAIBHBIX
JAHHBIX U TIPOBEpPKa UX MPABUIBLHOCTH.

B ciyuae HeXBaTKM BpeMEHU Ha PeaM3aIiio B KJIacce MyHKTa 4 TaHHOW CXEMBbI
PEKOMEHIYeTCsl  MPEeMJIOKHUTh  OOy4aroUIMMCSl  BBIMOJIHUTH  COOTBETCTBYIOIIME
JNEUCTBUA JOMa, a MyHKT S5 peajn3oBaTh B Hayajue CIEAYIOLEro 3aHsTHs,
au00 TPOBECTH HEOOXOJIUMBIC OOCYXJCHHS C OOYy4YalIIMMHUCS B TOPSAKE

WHIUBUTyTBHON PaOOTHI.



1. COAEP)KAHUE KYPCA BHEYPOUHOI JESATEJLHOCTH
«OCHOBBI ®U3NYECKOT'0O DKCIMTEPUMEHTA
(PU3UKO-MATEMATHYECKHI TPO®UIb)»

10 KJIACC

3ansarTue 1. [lorpemHocTH B 3KCIIEpUMEHTe

Jekyusa «llorpemHocTy mnpsAMBIX u3MepeHHi». OOcCy)xaaercss NpUpoaa
BO3HMKHOBEHUS MMOIPEUIHOCTEN, METOABI X MUHUMHU3ALMHA U OLEHKH.

Jexkyua «IlorpemHOCTH KOCBEHHBIX H3MepeHHi». OOCyXnarTcs METOAbl
Y IIPUEMBI OLICHKH MOIPELUIHOCTEN KOCBEHHBIX U3MEPEHUH.

Hcnonvzyemvie mamepuanwi: [4], yacts 1.

3ansTue 2. OueHKa NOrpPelIHOCTed MPSIMbIX M KOCBEHHbIX U3MepeHU
Camocmoamenvnasn pavoma «OueHKa MOrPeUIHOCTEN KOCBEHHBIX U3MEPEHUN

10 pe3yibTaTaM MPsIMbIX U3MEPEHUI.

3ansatue 3.  YcpenHenue  m3mepeHuil.  Ciy4yailHas  IOrPelIHOCTb.
Kunemarudeckue usmepeHust

Jekyua «CirydaiiHble IOTPEIIHOCTUY». B COOTBETCTBUM C YPOBHEM MOJATOTOBKHU
00yyYaroIMXCs U IOCTYITHBIM 000pYJI0BaHHEM MOKET ObITh TPOBEAEHA OJIHA U3 JIBYX
paboT NpakTUKyMa.

Ilpakmuxkym Ne 1

3aoanue. Onpenennure ¢ MAaKCUMaJIbHOM TOYHOCTBIO CPEIHIOID CKOPOCTh
JBUKEHMSI 3EPHBIILIKA MIIEHA B OyTHUIKE C BOJOM.

Obopyoosanue. IlimeHo, HamoJIHEHHAas BOJOW TUTACTUKOBash OyThUIKA
C OTPE3aHHBIM T'OPJBIIIKOM, CEKYHIOMED, JIMHENKA.

Kpamxoe  onucanue pewenusa. IIpoBoguTcs cepusi  3KCHEPUMEHTOB
10 U3MEPEHHUIO C TOMOLIBIO CEKYHJIOMEPA BPEMEHU TPOXOKACHUS 3€PHBILIKOM IIIEHA
B TOJIIE BOABl HEKOTOPOro (PUKCHUPOBAHHOI'O PACCTOSHUS BAOJb BEPTUKAIIU.
Beruncnsercss cpenHee Bpemsl  IBMXKEHMsSI 3epeH. PaccuMThIBaeTCs  CpeaHss
YCTaHOBUBILASICA CKOPOCTh 3TOT0 ABMXKEHUSA. OLEHNBAETCS OTPEIIHOCTb.

Onucanue cxoxceii pabomel NpaKmuxyma: BCEPOCCHIICKas OJUMIIHNAAA

IITIKOJIBHUKOB 10 (hu3uKke, pernoHanbHbIN 3Tanm 2023 1., 3amaya «IlmeHo u BI3KOCTHY

[9, 10].



Ilpakmukym Ne 2

3aoanue. CobepuTe yCTaHOBKY JUIsl 3allyCKa IIapuKa B TIOJET ¢ HEKOTOPOM
BBICOTHI C (DMKCHPOBAHHOW TOPH30HTAJIBLHOM HaudajlbHOW CKOpOCThiO. MccnemyiiTe
3aBUCHMOCTh BEpPTHUKAIbHOM M TOPU30HTAIBHOM KOOPAMHAT IIApUKA MPH TMOJIETE.
Onpenenure CKOPOCTh HIAPUKA B HAYaJIe MOJIETA.

Obopyoosanue. CTanbHOW IIAPUK, IYCKOBOE YCTPOMCTBO  (OTPE30K
AITIOMUHUEBOr0 MPO(HIIs, MarHUT HEOJAMMOBBIN, JIBa CTaJbHBIX IIAPUKA), IITATUB
C JIJanKo# 1 My(TOM, MaJIsIpHBII CKOTY, pyJIeTKa, KOMUpOBaibHAas Oymara.

Kpamxkoe onucanue pewenus. OcyuecTBisieTcs cOOpKa MyCKOBOM yCTaHOBKH.
IIpoBoguTCA CcepHsi SKCIEPUMEHTOB IO 3aMyCKy HIapUKa B IOJET U U3MEPEHUIO
KOOPJIMHAT MaJIEHUs IapuKa OTHOCUTEIBHO TOUKU cOpoca. [1o mosydeHHbIM JaHHBIM
PacCUMTHIBAECTCS HaYalbHasl CKOPOCTH MOJIETA NIAPUKA.

Onucanue cxooiceti pabomsl NpaKmMukKyma: MEXAYHapOJHAs OJUMIIAAA

1o 3KcrepuMeHTanbHoM usuke 2021 r., 3amaya «lTymxka» [11].

3anstue 4. IIpocreiiinne reoMmeTpruiecKue U3MepeHmst

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIUHY IMPOBOJIOKH
Y BHEILIHUI TMaMETP UTJIb, IUIONIA/Ib HAPUCOBAHHOM Ha JIcTe OymMaru Gpurypsl, 00bem
Opycka. OLleHUTEe MOTPEITHOCTH.

Obopyoosanue. IlpoBojioka, uriIa OT HIIpHUIA (CO CTOYCHHBIM OCTPHUEM),
n300paxkeHue (Urypbl cioxkHo (opMmbl Ha pa3IMHOBAHHOM KBajpaTamu Oymare,
JIEpEBSIHHBIN OPYCOK, TUHEHKA, MITAaHT CHIIUPKYJTb.

Kpamxoe onucanue pewenus. TlpoBoasTcss u3MepeHus: TOJIIIMHBI TPOBOJIOKU
MeToaoM psnoB. [IpoBonuTcs W3MepeHue quaMerpa Urilbl METOJOM MPOKATHIBAHUA.
[IpoBoauTcs uzmepeHue miomaan GUrypsl METOJIOM IMOACUeTa MIIOMAAN 10 KIeTKaM
ceTku u3BecTHOTO mmiara. [IpoBoaurcs m3mepeHue rabapuToB Opycka W BBIYUCICHHUE
ero oObema. OIlLIEHMBAETCS NOTPEIIHOCTh HW3MEPEHHBIX BeauuuH. I[IpoBoauTCs

ITPOBCPKA MPAaBUJIbHOCTH U3BMEPCHUA JUAMETPA UIJIbI C ITIOMOIIBIO HITAHTCHIUPKYJIIA.

3ansaTne S. I'paduku 3KCHEepMMEHTANBHBLIX 3aBucuMocTeil. I['paduueckast
00padoTKa TaHHBIX
Jekyua «Odopmienue r1padUKOB OSKCIEPUMEHTAIBHBIX  3aBUCHUMOCTEH.

['paduueckas 06paboTKa TaHHBIX).
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OO6cyxnaloTcsi OCHOBHBbIE TMpaBmia odopmiieHHs TpaduKOB 3aBUCUMOCTEN
(bu3MYeCKUX BEJWYUH JIPYT OT ApyTra.

Camocmosamenwvnaa paboma «IloctpoeHue rpaduKoB B COOTBETCTBUU
C U3yYEHHBIMU MTPABUJIAMHU C UCTIOIb30BAaHMUEM I'OTOBBIX TAOJUI C TAHHBIMID.

Hcnonvzyemvie mamepuanvl: METOOAUYECKHME pekoMeHaanuu LleHTpanbHOM
MPEIMETHO-METOIUYECKON KOMHCCHU IO OLIEHWBAaHUIO OQOpMIEHHUS TpadUKOB

Ha MPAKTUYECKUX Typax BCEPOCCUNUCKON OMMMMNAAbI IIKOJIBHUKOB 10 Gusuke [12].

3anaTne 6. O0padoTKa HeJIMHENHBIX 3aBHCHMOCTEH: JIMHeapu3auus, MOACYeT
IUIOIIAAU MO TPA(UKOM, MOCTPOEHUE KACATENbHBIX K rpadguKy

Jekuyusa «JIluneapuszanus OSKCOEPUMEHTAIBHBIX 3aBUCHMOCTEM W Jpyrue
rpadgudeckue crocoObl 00padOTKU JaHHBIX.

OOcyxxnmaeTcss ~ METOJ  3aMEHbl  IMEPEMEHHBIX  MpU  JIMHEAPU3ALMH
OKCIIEPUMEHTAIILHBIX 3aBUCUMOCTeN. OOCykmaercs (PU3NYECKUil CMBICT TUTOIIAIN

1o/ rpa)MKOM U YIJIOBOTO Ko3(puilreHTa kacaTenbHON K rpaduKy.

3ansaTne 7. MW3MepeHue 3aBUCMMOCTH KOOPAMHATHI TPaHHMIBI 00JIACTH
HAMOKAHUA OT BpeMeHHU. JInHeapu3zamusi 3aBUCUMOCTH

Ilpakmukym

3aoanue. BoipexbTe U3 OymMakHOU candeTku JeHTy JauHoi 30 cM U MUpUHON
2-3 cm. Onyctute KOHEl] 0yMa)KHOM JIEHTHI B BOJIY U BKJIIOUUTE ceKyHomep. M3yunre
3aBUCUMOCTh KOOPJWHATHI TPAHUIIBI 00JIACTH, MPOMUTABIIEHCS BOJION, OT BPEMEHHU.
Omnpenenure XxapakTep 3TOM 3aBUCUMOCTH.

Obopyoosanue. CekyHaomep, OyMaxkHbie candeTku, pyieTka, yamka [letpu.

Kpamkoe onucanue pewenus. CTaBUTCA ONBIT MO HW3YYEHUIO JIBHXKCHHS
rpaHullbl HaMOKaHMsI OyMaxkHO#l canderku. Hcnonb3dyeTcss 3amMeHa NEepeMEeHHBIX
JUTSL JIMHEAPW3AIlMi 3aBUCHUMOCTH W TIOCTPOCHHS JIMHEWHOTO rpaduka, KOTOPBIHA
BIIOCJIE/ICTBHH MO3BOJISIET CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceti pabomwvl npakmukyma: [5], 3amaga Ne 32 «Hamokanwue

TKaHW».

3ansrTue 8. U3yuyeHue ynpyroro rucrepesmuca
Ilpakmukym
3aoanue. 3aKpenuTe ¢ MOMOILBIO 3)KUMa JINHEWKY Ha cToJe. [TpoienbTe 1y XKy

3aKuMa B KOJIBIIO 0aHKOBCKOM PE3HMHKHU. 3aHCHI/ITC KPIOYKOM AWMHAMOMCTpa KOJIBIO
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pe3uHku. 3MepbTe 3aBUCMMOCTH JJIMHBI PE3UHKH OT PAaCTATMBAIOLIEH CHJIbI
IpU Harpyske (pacTsbkeHuH) U pasrpyske. IIposenure msmepenus ¢ marom B 0,5 H,
IpU KaXXJ0M u3MepeHun aenaite 3aaepxky B 30 c¢. [TocTpoiite rpaduk uamMepeHHON
3aBUCUMOCTH, ONHUIIMTE ee Xxapakrtep. CrenaiTe MNPEANOIOXKEHHUs O MpUYMHAX
HaOro1aeMoit 3aBUCUMOCTH. PaccunTaiite, B Kakux mpefenax JexKUT Koddduumnent
KECTKOCTU PE3UHOBOro Kousblia. Mcronb3ys MNOJNyYEeHHbIE JAHHBIE, PACCUMUTAMTE,
KAKYyI0 S3HEPTHUIO MMOIIOTUIIA PE3UHKA 32 BPEMsI IPOBEAEHUS U3MEPEHUM.

Obopydoeanue. Jlunelika, 3aXUM, THHAMOMETpP C MpeaenoM uaMmepenuit 5 H,
PE3MHOBOE KOJIBITO (Pe3WHKA JIJisi OAHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewenus. BbIIOTHAETCSA ONBIT M0 U3YYEHUIO 3aBUCUMOCTH
CHJIBI YIIPYTOCTH PE3UHOBOTO KOJbLA OT €ro JJIMHBI IIPH IOCTEIICHHOM YBEIMYECHHUU
U IIPU NOCTENEHHOM YMEHBUIEHMM pacTAruBarouieil cuibl. HaOmronaeTcst siBneHue
yOpyroro rucrepesuca. JIBe MOIy4YEHHBIE SKCHEPUMEHTAIBHBIE 3aBUCHUMOCTHU

HaHOCATCA Ha ofuH rpaduk. [IpoBoanTcs aHaNNU3 MOTYYEHHBIX PE3YJIbTATOB.

3ansatne 9. HaxoxaeHume Macchbl JMHEHKH ¥ WINPUHIA ¢ TOMOIUbIO
YPABHOBEIINBAHUS pblYara

IHpakmuxkym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBHIO MACCY IIMPHULIA U MACCy
JIMHEWKU.

Obopyoosanue. npur; oobemom 20 M1, THHEHKA, CTaKaH ¢ BOJIOH.

Kpamkoe onucanue pewenus. K KOHIy JMHEWKH, KOTOpas HCHOJIb3YETCS
B KaueCTBE pblUara, NoJABEIIMBACTCS WIpuLl. M3mepseTcs 3aBUCUMOCTh KOOPAUHATHI
TOYKH ONOPHI YPaBHOBEIIEHHOIO pblyara oT 00beMa Bo/ibl B 1inpuiie. [1o nomydeHHbIM
JAHHBIM OMPEACIISIIOTCS Macca WIPUIA U Macca JIMHEUKH.

Onucanue cxodxceti pabomuvl npakmukKyma: PETHOHATBHBINA ATall OJMHUMITHAIBI

um. JIx. K. Makcsemnna o pusuke, 2014 r., 8 kiacc, 3aipa4ya «HenecTpyKTUBHBIN aHATN3Y.

3ansrue 10. U3mepenue ko3gpunuenTa IHepreTHIeCKUX NOTepb NMPHU OTCKOKE
IAPHUKA OT MOBEPXHOCTH

Ilpakmukym

3adanue. 1lpoBennure MCCIEIOBAaHUE 3aBHCHMOCTH BBICOTBI OTCKOKA HIApUKA
[OCJIE COYIApeHUsi C MOBEPXHOCTBIO CTONA OT BBICOTHI cOpoca. IIpoBenurte ombIT

HJIA ABYX THUIIOB IIAPHUKOB. Ol'[pCI[CJII/ITC XapaKTep 3aBUCUMOCTH.
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Obopyoosanue. lapuk [ HACTOJBHOTO TEHHHUCA, PE3MHOBBIA MIAPUK
«MOMPBITYHY, PYJETKA, MAJIAPHBINA CKOTY.

Kpamkoe onucanue pewenus. 1IpOBOIUTCS OMNBIT MO H3MEPEHHUIO BBICOTHI
OTCKOKa IIapuKa MOCIE COyIapeHUus C MOBEPXHOCTHIO TOPU3OHTAIBHOIO CTOJNA
B 3aBUCHUMOCTH OT BBICOTHI cOpoca. Mi3Mepenus npoBoAsSTCS 1S BYX TUIOB IIAPUKOB.
JIJisi pe3uHOBOTO IIapHUKa 3aBUCUMOCTH SIBJISETCS MPSIMOM MPONOPLHUOHATIBLHOCTHIO,
JUIsl 1IapuKa OT HACTOJBHOIO TEHHUCA 3aBUCHUMOCTh HE SBJIAETCS TaKOBOM.

OO6cyxnarTcs BO3MOXKHBIE TIPUYUHBI TOTYUYEHHBIX PE3YyIbTaTOB.

3ansaTue 11. Onpeaenenne TeNI0eMKOCTH TBEPAOIO TeJa

Ilpakmukym

3adanue. Onpenenurte ¢ MAaKCUMaIbHONW TOYHOCTHIO TETNIOEMKOCTh TPYy3HKa.

Obopyoosanue. I'py3uk maccoit 50 1, ctakan 00beMoM 0,2 J1 ¢ BOJI0M KOMHATHOM
TEMIIEPATypbl, EMKOCTh C TOpsueii BOAOHW, JBa TEpMOMETpa, caneTKH, IMOIHOC,
HUTb.

Kpamxkoe onucanue pewtenus. IIpoBOIUTCS OIBIT 1O U3MEPEHUIO TETNIOEMKOCTH
rpy3uKa METOJOM IE€pPeHOca €ro M3 XOJOJHOW BOAbI B ropsuyro. OreHuBaeTcs
M3MEHEHUE TeMITepaTypbl XOJIOJHOW BOJBI 32 CUET MOJYYEHHUS KOJUYECTBA TEIUIOTHI

OT rOpsSiYEro rpy3ukKa.

3ansaTue 12. U3mepenne Temnepatrypbl pyK 3KCIIEPMMEHTATOPA U J1aBJICHMS,
KOTOpO€e MOT'YT CO3/1aTh €ro jJerkmue

Ilpakmukym

3aoanue. 1) Ornpenenute BHyTpeHHee ceueHue Tpyoku. IloacoenuHute
K mmpuiry oosemom 20 M1 TpyOKy C TIOMEIIEHHOW B Hee Karuiel BOIbI. 3a)KMUTE
IITPUI] B JTAJ0OHAX W HarpeBaiiTe ero Takum oOpazoM B TeueHHe 5 MUHYT. M3MephTe
nepeMeleHne Kami 1o TpyOke. Mcmonb3ys mnoslydeHHbIE [aHHBIC, OLICHUTE
TEMIIEpATypy PYK dKCIepuMeHTaropa. 2) Jloxaurech, KOrAa IIMPHUI] CHOBA MPUMET
KOMHATHYIO TeMmIeparypy. BuyBas Bo3ayx B CBOOOIHBIN KOHEI] TPYOKH, U3MEPHTE
nepeMelIeHre Karii Mpyu MaKCUMalTbHOM JaBJICHUN BO3/yXa, CO3JaBAEMOM Ha KOHIIE
TpyOku. Mcrionb3ys mogydeHHbIe JaHHBIC, OIICHUTE IaBIICHUE, KOTOPOE MOTYT CO3/1aTh
JIETKHE SKCIIEPUMEHTATOPA.

Obopyoosanue. npun o6bemom 20 My, TpyOka OT UH(Y3UOHHOW CHCTEMBI,

BOJIa, JIMHEIKA, CEKyHIOMED.
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Kpamxoe onucanue pewenus. 1) K mmpuity oobemom 20 M1 MOJACOSTUHSIETCS
TpyOKa ¢ MOMEIIEHHOH B Hee Kariei Bossl. [IImpuil HarpeBaeTcs pykamu, U3MepsieTcs
nepemelieHne Kami no Tpyoke. Ha ocHoBe JaHHBIX O ceueHUU TPYOKU M 0Obeme
BO3/lyXa B IINPHULIE PACCUUTHIBACTCA TEMIlepaTypa pyK OSKCIEPUMEHTATOpa.
2) Hcnonp3ys Ty € YCTAaHOBKY, SKCIEPUMEHTATOp CO3JAaE€T JaBJIICHUE BHYTpHU
cBOOOgHOTO KOHLa TpyOku. Kams Boasl mepemernaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEUICHUM OIEHUBAETCS JaBJICHHE, KOTOPOE MOTYT CO3/aTh JIETKHE
AKCIIEPUMEHTATOPA.

Onucanue cxooicetl pabomvl npakmuxyma: 1) 3aKITIOYUTENBHBIA OTam
BCEPOCCUICKON OMMMIUaAbl MKOILHUKOB, 2023 1., 10 knacc, 3anaua «HacbleHHbIN

nap», myHKT Ne 1 [13, 14].

3anarue 13. IppexTBHBIT KOIPPUUHMEHT KecTKOCTH cucTeMbl. OnpenesieHue
Moy FOHra npoBosioku ¢ noMombio peryara. Onpenesnenue npeaesia ynpyrou
nepopManuu

Ilpakmukym

3aoanue. Onipeaennure ¢ MAKCUMaIbHOM TOYHOCTHIO MOAY/Ib FOHIa MPOBOJIOKH.

Obopydoeanue. 1llTatuB ¢ IByMs JankaMmu, IPOBOJIOKA, JIMHEHWKA IEpeBsHHAS
nuHor 50 cM, rpy3bl Maccol 1o S0 T, IBa KaHUEISIPCKUX 3aKUMa.

Kpamxoe onucanue pewenus. JInHelka NOABEIIMBACTCS HA IPOBOJIOKE Tak,
YTOOBI MOJIYYUJIICS CUIIBHO HEpaBHOIUICUMH pbiyar. binmkHui K Touke mojBeca KOHell
TOPU30HTAJIBHOM JIMHEWKN ONMPAETCS CHHU3Y Ha JIanKy mratuBa. K apyromy KoHIy
JVMHEWKN TOJABEIIMBAIOTCA TIpy3bl. M3MepseTrcs 3aBUCUMOCTb CMELIECHUS KOHLA
JIMHENKH, K KOTOPOMY ITOJBEIINBAOTCS I'PY3bl, OT UX CyMMapHOU Macchel. Ha ocHoBe
[IOJIYYCHHBIX JaHHBIX U F€OMETPUYECKUX I1APaMETPOB YCTAHOBKU PACCUUTHIBACTCS
Moayabs FOHra mpoBoJIoKH.

Onucanue cxodiceli pabomoel npakmukyma: [6], 3amaga Ne 9.30.

3anstue 14. U3mepenne k03 puumeHTa MOBEPXHOCTHOI0 HATSIZKEHUSI METOI0M
OTpbIBa

Ipakmuxkym

3aoanue. llpuaymaiiTe cmoco0 U3MEpPEeHUs CHIbI, KOTOPYK TpelyeTcs
MPWIOKUTH K MPOBOJIOYHOW pamMKe ISl TOTO, YTOOBI OTOPBAaTh €€ OT MOBEPXHOCTH
BoAbl. [IpoBenuTe SKCHEPUMEHT U OLEHUTE KOIPPUIMEHT MOBEPXHOCTHOIO

HaTsAKCHUA BOABL.
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Obopyoosanue. KioBeta mmpokasi ¢ BOJOH, MPOBOJIOKA, BEChI, HATb.

Kpamxkoe onucanue pewienus. [IpoBOJUTCS OMBIT MO0 U3MEPEHHUIO CUIIBI OTPHIBA
MPOBOJIOYHON PaMKH OT TIOBEPXHOCTH BOJBI MPH PA3IMYHBIX MEPUMETpPaxX PaMKH.
[TpoBoautcs orneHka ko3P puimeHTa MOBEPXHOCTHOTO HATSHKEHUS BOJIBI.

Onucanue cxooicell pabomel npakmukyma: [7], 3amaga Ne 331.

3ansatue 15. OmnpegejieHHe TOYKH POCbl. 3HAKOMCTBO € JJIEKTPHYECKHM
KOH/IEHCATOPOM

Ilpakmukym Ne 1

3aoanue. OuieHUTE BIAXKHOCTh BO3yXa B KOMHATE.

Obopyoosanue. IIpobupka CTEKIIIHHAS, MaJIEHbKUE KYCOUYKH JIbJ]a, TEPMOMETD,
TabnuIa 3aBUCUMOCTH JaBJICHUS HACBIILIEHHOTO Mapa BOJIbI OT TEMIIEPATYpHI.

Kpamxoe onucanue pewenus. B mpoOUpKy ¢ BOJOW MOCTENEHHO J00aBIISIOT
KYCOYKH JIbJIa U JI0KUIaI0TCS MOMEHTA BBICTYIIJICHHUS Karelb POChl Ha IIOBEPXHOCTH
npobupku. [lo mony4eHHBIM JAHHBIM O TEMIIEpAType TOYKE POCHI C IMOMOIIBIO
TaOJIMIBI 3aBUCHMOCTH JABJICHUS HACBHIIIEHHOTO Tapa BOJBI OT TEMIIEPATyphl
ONpeeNsieTCsl OTHOCUTEIbHAS BIAXKHOCTh BO3/1yXa B KOMHATE.

Onucanue cxooxcetl pabomor npakxmuxyma: [8], rmaBa Ne 3, maGopaTtopHas
pabota Ne 9.

Ilpakmukym Ne 2

3aoanue.  Ompenenure ¢  MAaKCUMajJbHOM  TOYHOCTHIO  OTHOILIEHUE
ANEKTPUUECKUX EMKOCTEH IBYX KOHAEHCATOPOB.

Obopyoosanue. nBa  DIEKTPOJIMTHUUECKMX  KOHJIEHCATOpa,  BOJBTMETD,
Oarapeiika, COeJUHUTEIbHBIEC TPOBOJA.

Kpamkoe onucanue pewenus. 1IpoBOIUTCS ONBIT MO 3apsA]Ke KOHAEHCATOPa
OT JpYyroro 3apaHee 3apsDKEHHOIo KOHJeHcaTopa. M3mepsroTcs HanpskeHHs
Ha KOHJIEHCATOpax JI0 W Mocje MoAkItoYeHu. OLeHUBaeTCcsl OTHOLIEHUE €MKOCTeH
KOHJIEHCATOPOB.

Onucanue cxodicell pabomsl npakmuxyma: [6], 3amaga Ne 10.22.

3ansitue 16. U3yuyeHue npoiecca paspsiikiu KOHJIeHCATOPA

Ipakmuxym

3aoanue. VI3yunte 3aBUCUMOCTb HAIPSKEHUS Ha KOHJEHCATOPE OT BPEMEHU
npu ero pazpsake. OnpeneanuTe eMKOCTh KOHAEHCATOpPa.

Obopyoosanue. INEKTPOTUTHIECKUN KOHJIEHCATOP, BOJBTMETp, Oaraperika,

CCKYHAOMED, COCAMHUTCIIbHBIC IIPOBOAA.
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Kpamkoe onucanue pewenus. IlpoBoguTcs M3MEpeHHE 3aBUCUMOCTHU
HaIpsDKEHUST Ha paspspKalomeMcsl KOHJIEHCATope OT BpeMeHu. Jlemaercs oreHKa
€MKOCTH KOHJIeHCaTopa. B kadecTBe COMPOTUBICHHS IS Pa3psAIKd KOHIEHCATOpa
BBICTYIIA€T BHYTPEHHEE COTPOTHUBIICHUE BOJBTMETPA.

Onucanue cxooiceti pabomwvl npaxmuxyma.: [5], 3amaga Ne 10 «3yuenwue

cBeToanoaa» (dacth Ne 1).

3ansrue 17. Onpenesnenne yaeabHOIr0 CONPOTUBJICHUA MAaTEPHAJIa POBOJIOKH

Ipakmuxym

3aoanue. Onipenenure yaeabHOE COMPOTUBICHUE MPOBOJOKH.

Obopyoosanue. JIBa mynbpruMeTpa (B peXUME BOJIBTMETpPAa M aMmIepMmerpa),
COCIMHUTENLHBIE  TPOBOJA,  Oartapeiika, 0Opas3mbl  MPOBOJIOKH,  JIMHEWKA,
MUKPOMETP.

Kpamxoe onucanue pewenus. Viccnemyemas TMpOBOJIOKA COEIUHSIETCS
MOCIIEZIOBATEIbHO C aMIEPMETPOM M TMOJKItouaeTcs: K Oarapeiike. [lapamnenbho
Y4acCTKY IIPOBOJIOKH MOAKIIOUAETCS BOIBTMETP. M3 OTHOIIEHHS TTOKa3aHUN TprUOOpOB
PACCUUTHIBACTCS] COMPOTUBIICHUE YYACTKa MPOBOJIOKU, MOCIE YErO U3MEPSIIOTCS €ro
reoMeTpuyecKkue pasMepbl. M3 moNydeHHBIX MAaHHBIX OMNPEIEseTCs YIeIbHOe
COMPOTHUBJIEHUE MaTEpHalia, U3 KOTOPOro U3TOTOBJIEHA MPOBOJIOKA.

Onucanue cxooicei pabomuvl npakmuxkyma: MexayHapoaHas OJUMIINAAA

o PKCIepuMeHTanbHOM dusuke 2022 r., 3agaya «Majoe COnpoTHUBICHUEY.

3ansaTne 18. HN3mepenne BOJIbT-aMIIEPHOM XapaKTePUCTHKHU
MOJIYNPOBOAHMKOBOI0 THOA

Ilpakmukym

3aoanue. V3MepbTe 3aBUCUMOCTb CHJIBI TOKA, MPOTEKAIOIIErO0 4Yepe3 AHO/,
OT TOJIaBa€MOT0 Ha HEro HampspKeHus (B MpSAMOM W OOpaTHOM HAaNpaBJiICHHH).
[TocTpoiiTe rpaduk BONbT-aMIIEpPHON XapaKTEPUCTUKH THOA.

Obopyoosanue. BonbTMeTp, ammepMmeTrp, COEIUHUTENbHBIE MPOBOAA,
MOJIYIPOBOJHUKOBBIN AMO/I, MAKETHA ILJIaTa, IEPEMEHHBIA PE3UCTOp, OaTapeika.

Kpamxkoe onucanue pewenus. [IpoBoguTcs 3KCIEpUMEHT 10 u3mepenuo BAX
AM0/a B MPSIMOM M OOpaTHOM HaIpaBJICHUU.

Onucanue cxooxcei pabomer npakmuxyma: [8], rmaBa Ne 4, nmabGoparopHas

pabota Ne 9.
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11 KJIACC

3ansTue 1. OueHka BeJMYHUHbI TOPU3OHTAJIBHON COCTABJSIONIC MATHUTHOM
HHIYKIHMU MAarHUTHOTO N0Jis1 3eMJiu

IHpakmuxkym

3aoanue. OueHUTE MOJYIb TOPU3OHTAIBHOM COCTABJISIONIEH BEKTOpa
MarHUTHOW MHIYKIIMA MAarHATHOTO TIOJIST 3€MJTH.

Obopyoosanue. Kommac, conerHoun (amamerp 10 cm, 150 BuTKOB),
71ab0opaTopHbIil OJOK MUTAHUs, TPAHCIIOPTHD.

Kpamkoe onucanue pewenus. IIpoBOIUTCS 3KCHEPUMEHT MO OMPEICIICHUIO
MIPOCTPAHCTBEHHON OPUEHTAITUU BEKTOPA MHAYKITUU MATHUTHOTO TIOJIS, CO3/1aBa€MOTO
Ha OCH COJICHOMJIA MPHU CYNEPINO3ULIUA MATHUTHOTO MOJIA 3€MJIM M1 MarHUTHOTO TOJIS
COJICHOW/[IA, B 3aBUCUMOCTH OT CHJIBI TOKa B BUTKax cojieHouza. [1o 3Toii 3aBucuMOCTH
onpeneNnsieTcss MOJAYJAb TOPU30HTAIBHOW COCTAaBISIOIIEH BEKTOpa MarHUTHOM
WHIYKIIUA MarHUTHOTO TIOJIST 3EMUITH.

Onucanue cxooceti pabomer npaxmuxyma. [8], rmaBa Ne 4, mabGopaTopHas
paborta Ne 12.

3anaTne 2. HM3MepeHue 3aBHCHMOCTH BeJMYHUHBI MATrHUTHON WHIYKIUH
MATrHUTHOIO MOJISI MATHUTA OT PACCTOSTHUA

IHpakmuxym

3aoanue. VI3yunte 3aBUCUMOCTb BEIMUYMHBI MAarHUTHON MHYKIIMA MarHUTHOTO
NOJIsl TMOCTOSSHHOTO MarHuTa Ha €ro NpoJOJIbHOM OCH CUMMETPHHM OT PACCTOSIHUS
MEXy LIEHTPOM MarHuTa U TOYKON U3MEPEHUM.

Obopyodosanue. ~ CMapTPOH ¢  NPEAYCTAHOBICHHBIM  MPOTPAaMMHBIM
o0ecrieueHreM JJisi HU3MEPEHUs BEIMYUHBI MArHUTHOTO TIOJISA, LMIMHAPUYECKHI
MArHuT, JUHEWKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. C moMOIIbIO 1aTYUKOB cMapT(HOHA MPOBOJAUTCS
OpsMO€ M3MEPEHUE BEIMYMHBI MArHUTHOW WHIAYKIMM MarHUTHOTO MOJII Ha OCH

MUWJIMHAPHUYICCKOI'O MaronuTa B 3aBUCUMOCTHU OT PaCCTOSAHUA 10 HETO.

3ansTue 3. Ha0/oneHue MarHuTHOIO rUCTEpPe3Mca

Ilpakmukym

3adanue. HamoTaliTe HECKOIBKO BUTKOB HM30JUPOBAHHOIO  IPOBOJA
Ha IWIMHIPUYECKYI0 YacTh Jamku mTatuBa. llogHecute Topel Jamku OJM3KO

K TOJOXKEHHUIO JaTdyukKa MAarHUTHOTO Toyisi MoOmiapHOro Ttenedona. Ilomaiite
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AJIEKTPUYECKUHA TOK B MpPOBOA. M3MepbTe 3aBUCUMOCTh BEJIWYHUHBI HHAYKIHHU
MAarHuTHOTO MOJS Ha TOpLE JanKh OT CHJIbI MPOTEKAKOUIETO YE€PE3 MPOBOJ TOKA.
Jing 3TOro BHAuaje TMOBBIIAWTE 3HAYCHUS CHJIBl IPOTEKAIOMIEro  TOKa
10 MAKCUMAJIBHO BO3MOKHOI'O 3HAYEHU S, @ TOTOM IMOHWKANTE O HYJIEBOTO 3HAYEHUS.
3aTeM CMEHUTE MOJSAPHOCTh MOJKIIOYEHUS HCTOYHMKA TOKA U TOBTOPUTE OIBIT.
[TocTpoiiTe rpaduk, ONMUCHIBAIOMINNA 3aBUCUMOCTh BEJIMYUHBI MarHUTHOW WHIYKITUU
Ha TOPIIE JIANKK OT CUJIbI POTEKAIOIIET0 Yepe3 MPOBO/I TOKA.

Obopyodosanue. ~ CMapTPOH €  NPEAYCTAHOBJIEHHBIM  MPOTPAMMHBIM
oOecrieueHUEeM [IJIi U3MEPEHMs] BEJIMYMHBl MAarHUTHOTO TIOJIA, IUTAaTUB C JABYMS
JanKamH, OJHAa K3 KOTOPBIX JOJDKHA OBbITh >KEJIe3HOM (MM ApYyrod >KeJIe3HbIN
CEpJICYHUK), JTaOOpPaTOPHBIM WMCTOYHUK THUTAHUS, OJHOKUILHBIM H30JUPOBAHHBIN
IPOBOJ, BBIACPKMBAIOIIMK MaKCUMaJIbHBIH TOK JIA0OPATOPHOTO HMCTOYHUKA
MMATAHUSL.

Kpamkoe onucanue pewenus. Jlanka mraTuBa 0OMaThIBA€TCS HECKOJbKUMU
BUTKAMHU TOJICTOIO HM30JIMPOBaHHOro mpoBoga. C momolplo J1ab0paTOpHOro
HMCTOYHUKA MUTAHUS Yepe3 MPOBOJ MPOIyCKaeTCs ANeKTpuueckuil Tok. CHavana Tok
OPOMYCKAalOT B OJHOM HANpPABJIECHUU C TOCTENEHHBIM YBEJIMYEHHEM CHIIBI TOKa
U €€ TOCICAYIOIMM  YMEHBIIEHWEM, T[OTOM  MPOLEAYPY  HOBTOPSIOT
JUIs. TIPOTHBONOJIOKHOIO HampasieHus Toka. [lpu 3ToM wu3Mepsercs BelnyuHa
WHIYKIIMA MAarHUTHOTO TIOJISI HAa TOPIIE JIAMKW IITaTHBA C TOMOIIBI0 MOOHMIEHOTO
tenedona. CTpOUTCS 3aBUCUMOCTh BEJIMUYMHBI HHTYKIIMA MAarHUTHOTO TIOJISL OT CHJIBI
IPOTEKAIOUIEr0 yepe3 MpoBoja Toka. OOCyKaaeTcsl MoayYeHHbIN rpaduk U siBIEHUE

MAarHvMTHOIrO ruCTepe3uca.

3ansitue 4. U3yuyenne padoThl 3JIEKTPOABUTATESI M IUHAMO-MAIIMHBI (YacTh 1)

Jekyua «IneKTpoABUTATENb U AeKTporeHepatopy». O0CyKaaeTcss UCTOpUs
M300peTeHUs]  DJICKTPOABUTATES] W  COBEPIICHCTBOBAHUS €r0  KOHCTPYKIIUU.
OnuceiBaeTCsi BHYTPEHHEE YCTPOMCTBO SJEKTPOABUTATENS M DJIEKTPOTEHEPATOPA.

P8,36I/IpaI-OTC}I TCOPCTUYCCKUC 3aa4U 110 JIAHHOU TEME.

3ansitue 5. U3ydyeHue padoThl 3JIEKTPOABUTATES U AMHAMO-MAIIUHBI (YACTh 2)
Ilpakmukym
3aoanue. 1) IlpoBenurte cepuro SKCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTH CUJIbI
TOKa, BbIpa0aThIBAEMOI F€HEPATOPOM, OT BETMYMHBI MOMEHTA CHUJIbI, TPUIIOAKEHHOTO

K ero Baiy. 2) [IpoBeauTte ceputo 3KCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh BEJIMUUHbI
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HANpsDKEHUs, TOJAAHHOTO Ha JJIEKTPOJBUTATeNlb, OT 4YaCTOThl €ro BpaIleHHS
Y MEXaHWYECKOW Harpy3KH €ro Baja.

ObopyodosaHnue. IACKTPUUECKUNA MOTOPUMUK C PEIyKTOPOM, HabOp Tpy30B,
peocTaT, COeIMHUTENbHbIE TPOBOJA, TAOOPATOPHBIN UCTOUHUK TUTAHUS, MYJIbTUMETP
(ammiepMeTp), CEKyHIOMED.

Kpamxkoe onucanue pewienus. IIpoBoJATCS ONBITHI IO U3MEPEHUIO 3aBUCUMOCTH
CHJIBI TOKa, BbIpa0aThIBAEMON TE€HEpPaTOpoM, OT BEIUYMHBI MOMEHTa CHIIBI,
NPWIOKEHHOTO K ero Baily. [IpoBoAMTCS ONBIT MO HM3YyYEHHUIO CBSI3U BEIMYUH
HalpsOKEHUs, IOJAHHOIO Ha DJJIEKTPOJBUraTeNlb, OT 4YacTOThl €ro BpallCHUs
Y MEXaHWYECKOW Harpy3Kd €ro Baja.

Onucanue cxoxcux pabom npaxkmuxyma: 1) MexnyHapoaHas oJuMIIuaga
0 3KcriepuMeHTanbHoH pusuke 2018 r., 3a7aua « MOTOPUUK C PELYKTOPOMY, ITyHKTHI
NeNe 14; 2) MexayHnapoaHasi OJMMIIMAA O SKCIEPUMEHTaIbHON ¢pusuke 2022 r.,
3anaya «DoHapby, myHKTH NeNe 14,

3ansaTne 6. MWM3yuyeHue 3aBHCHMMOCTM MEepUOAA  KoJie0aHMH  JIMHEHKH
HA HMJIMHAPUYECKOH MOBEPXHOCTH OT Painyca ee KPUBU3HbBI

Ilpakmukym

3aoanue. Onpenennure xapakTep 3aBUCUMOCTH TMEPUOIA KOJICOAHUN JIMHEUKH,
MOJIOKEHHOW Ha IWIMHIPUYECKYIO IOBEPXHOCTh, OT paanyca KPUBHU3HBI 3TOM
MOBEPXHOCTH.

Obopydosanue. Habop UMIMHAPOB pa3zHOTO paauyca (Hampumep, pa3indHble
UIMHAPUYECKHUE COCY/IbI), TUHEHKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. IlpoBomutcs cepusi NPSAMBIX H3MEPEHHIM
3aBUCUMOCTH TI€pHOJa KOJeOAHWM JIMHEWKH, MOJOKEHHOW Ha UMUIUHIAPUYECKYIO
MOBEPXHOCTh, OT pajdyca KPUBU3HBI ATOW MOBEPXHOCTU. MCHONB3YIOTCS METO[bI

JIMHCApU3alIn U rpa(l)quCKoro aHaJIn3a SKCIICPUMCHTAJIbHBIX JTAHHBIX.

3ansaTne 7. H3ydeHWe 3aBHCHMOCTH AMIUIUTYAbI KOJIEOAHUI NPYKUHHOTO
MAaSITHHKA OT BPEMEHHU

Ilpakmukym

3aoanue. WV3MepbTe 3aBUCMMOCTh aMIUIMTYIbl 3aTyXaloIIUX KOJeOaHUi
NPYXUHHOTO MasTHHKA OT BpeMeHHU. [IpoBepbTe rumoresy 00 3KCIOHEHIMAILHOM

XapakTepe MOIyYEHHOU 3aBUCUMOCTH.
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Obopyodosanue. Ilpyxuna oT AuHAMOMETpa ¢ npeaenaom uzMepenuii 1 H, rpy3
maccoi 150 r, cekyHioMep, ITaTUB ¢ JIANKOW U My TOH, JIMHEHKA.

Kpamkoe onucanue pewenus. IIpoBOOUTCA OSKCOEPUMEHT II0 NIPSIMOMY
W3MEPCHHUIO 3aBUCUMOCTH aMIUIUTYBl 3aTyXalolmuX KOJeOaHWid TPYKUHHOTO
MasTHHKa OT BpemeHu. Crtpoutcs Tpaduk HCCIEAOBAHHOW  3aBUCHUMOCTH

B JIMHCApPU30BAHHOM BHUC.

3ansaTue 8. U3MepeHne aKTHBHOIO M PEAKTHBHOIO CONPOTHBJICHHI KATYIIKH
HHIYKTHBHOCTH

Ilpakmukym

3adanue. Cobepute IEKTPUUECKYIO LIETIb U3 MTOCIEN0BATEIbHO COEINHEHHBIX
pe3ucTopa M KaTyllKM WHAYKTHUBHOCTU. [IpoBenute wW3MepeHHe 3aBUCHMOCTH
HaIIpSDKEHUS Ha PE3UCTOPE OT YacTOThI IMOJABAEMOTO Ha OTy LENb HANPSHKCHUS.
Ilo mosy4eHHBIM JAHHBIM ONPEAEIIUTE AKTUBHOE COINPOTUBICHHE U PEAKTUBHOE
CONPOTHUBJIEHUE KATYIIKN UHAYKTUBHOCTH. PaccunTaiite MHAYKTUBHOCTb KaTyLIKH.

Obopyoosanue. KaTymika HHIYKTUBHOCTH, PE3UCTOP C CONPOTUBICHUEM,
OJIM3KUM K aKTUBHOMY CONPOTHUBJICHHUIO KATYIIKH UHAYKTUBHOCTH, COCTUHUTEIbHBIC
IPOBO/IA, TEHEPATOP HU3KOW YaCTOTHI, OCLMILIOrpad WM BOJIBTMETP MEPEMEHHOIO
HaIIPSHKEHUS.

Kpamxoe  onucanue  pewenus.  CoOupaercss  3JeKTpUyeckas  Ielb
M3 TIOCIENOBATEIbHO COENMHEHHBIX PE3UCTOPA M KATyLIKHM WHIYKTUBHOCTHU.
Ha sty unens mnopmaercs mnepeMeHHOe HampspbkeHue. IIpoBonures wu3mepeHue
3aBUCHUMOCTH HANPsDKEHUsS Ha PE3UCTOPE OT 4YacTOThl IOJAaBAaEMOIO Ha IElb
HanpspkeHus  (aMIUIMTy/a — HanpsbKeHUsT  Ha  BCEM  LenmM  IMOCTOSIHHA).
[lo HM3KOYacTOTHOM oOmacTu rpaduka OMpeneNnseTcs aKTUBHOE COINPOTUBIICHUE
KaTyIIKU HHAYKTUBHOCTH, TIO BBICOKOYACTOTHOM YaCTH ONPEIEIAETCS NHIYKTUBHOCTD

KaTYIIIKH.

3ansarue 9. 3Byk. Ocumiuiorpamma 3syka. Cekrp 3Byka

Jlekyus «BBeneHue B SKCIIEPUMEHTAIBHYIO aKyCTHKY». BBOAATCS OCHOBHBIE
noHATHST aKycTHku. OOCyXkmaercs MeXaHUKa pacHpOCTPAaHEHHUsI aKyCTUYECKUX
Kosnebanuil. BBogurcs mnoHsTHMe TOHAa U o0eproHa. OOCyXnalTcs METObI
MCCJIEI0BAHMS 3BYKOBBIX CUTHAJIOB.
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Ilpakmukym

3aoanue. llpoBenuTe cepUI0 SKCIEPUMEHTOB IO 3aMKMCH OCIHILIOTPaMM
U CIEKTPOB TJIACHBIX 3BYKOB OJHOW 4YacTOThl. ONMUIINTE OCHOBHBIE OTIMYHUS
B OCLIHJIJIOTpaMMax JiJIsl pa3HbIX TJIACHBIX 3BYKOB. OTBEThTE HA BOIMPOC, JOCTATOYHO
JIM JI71s1 OTTMCAHUS KAaKOTO-JIM00 3ByYaHUs! OJJTHOM JIUIIb CIIEKTPOTPAMMBI?

Obopydosanue. TlepcoHanbHBI KOMIIBIOTEp C MUKPO(POHOM WM cMapT(oH
C IPEelyCTaHOBJICHHBIM MTPOTPAMMHBIM 00ECIIEYEHUEM.

Kpamxoe  onucanue  pewenusa. IlpoBoauTcs cepust  3KCIEPUMEHTOB
[0 TMOJYYEHUIO OCHMJUIOTPAaMM U CIEKTPOB TJIACHBIX 3BYKOB OJHOW YacTOTHI.
[IpoBoUTCS CPAaBHUTEIBHBIN M KAUECTBEHHBIM aHAU3 OCHUIUIOIPAMM U CIIEKTPOB.

Onucanue cxooicei pabomuvl npakmuxkyma: MexayHapoaHas OJMMIIHAIA
no J3KcrepuMeHTanbHoM ¢uzuke 2017 r., 3ama4a «AKYCTHYECKHE PE30HATOPBD,

yacTth No 1.

3ansaTue 10. Crosiune MexaHU4YeCKHE BOJTHBI

Jekuyua «Ctosiurie MexaHUYeCKUe BOJIHBI». OOCYyXIaeTcs MeXaHUKa CTOSYHMX
BOJIH B OJIHOMEpHOW cpeze. PaccmaTpuBaroTcs mpuMephbl pa3iMyHBIX TPAHUYHBIX
YCIJIOBHM.

Ilpakmukym

3aoanue. TlogyiiTe B mpoOUpKy Tak, 4TOOBl OHA Hayaya 3By4yaTh. [IpoBemuTe
U3MEpEHHNEe 3aBUCUMOCTH YaCTOTHl OCHOBHOTO TOHA U MEPBOT0 00€PTOHA BO3AYLTHOTO
cToJi0a B MPOOHUPKE OT BBICOTHI 3TOr0 crosba. s u3MeHeHus AJIMHBI BO3JIYIIIHOTO
CTOJI0a 3anoyHsiTe MpoOoupKy Bo0M. OnpeenuTe CKOpoCTh 3ByKa B BO3AYXE.

Obopydoeanue: llepcoHalbHBII KOMIOBIOTEP C MUKPOPOHOM WM CMapT(HOH
C MPEeAYCTAaHOBJIEHHBIM MIPOTPAMMHBIM OO€ecTieueHrneM, MpoOupKa, BoJia, INHEHKA.

Kpamxoe  onucanue  pewenusa. IlpoBoauTcs cepusi  3KCIEPUMEHTOB
M0 H3MEPEHHUI0 aKyCTHYECKOrOo CIEeKTpa 3BydYaHUs NPOOHPKH, BO3HUKAIOIIETO
IpyU BIyBaHUM B Hee Bo3ayxa. CTpOUTCS JTMHEAPU30BAHHBIN TrpapuK 3aBUCHMOCTH
YacTOThl OCHOBHOTO TOHa M TEPBOro 0OepTOHA OT BBICOTHI BO3AYLIHOTO
ctosba B mpobOupke. [lo MOIydyeHHBIM JaHHBIM OIpPENENSIETCS CKOPOCTh 3BYKa
B BO3JIyXE.

Onucanue cxooiceu pabomuvl npakmuxkyma: MexayHapoaHas OJMMIIHAIA
no J3KcrepuMeHTanbHoON ¢uzuke 2017 1., 3ama4a «AKYCTUUYECKHE PE30HATOPBDY,

yacTh No 2.
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3ansTue 11. U3mepenue noka3sareJisi IpeJIOMJIEHHS CTEKJIAa

Ilpakmukym Ne 1

3aoanue. Onipenennurte NoKazaTeb NPEeJTOMICHHS CTEKISIHHOM IIACTHUHBI.

Obopyooeanue. IlpenMeTHoE CTEKJIO, MWUIMMETPOBKA, Jla3epHas yKa3ka,
JUHEUKH, IITATUBBI C JTAaIKOU U MYy(PTOH.

Kpamxoe  onucanue  pewenusa. IlpoBoauTcs  cepusi  3KCIEPUMEHTOB
M0 M3YYCHHIO MEepEHaNpaBiIeHUs Jlyya CBETa, MaJaroiero Ha OOKOBYIO MOBEPXHOCTh
IPEIMETHOIO CTEKJIa, B 3aBUCMMOCTH OT BbIOpaHHOIO yrija naaeHus. Beruucnsercs
MOKa3aTelb MPEIOMIIEHUSI MaTepUaa IJIACTUHBI.

Onucanue cxooicell pabomwvl npaxmuxyma: MexayHapoaHas OJMMITHAAA
no sKcrnepuMeHTanbHOW (usuke 2021 r., 3amaua «OTpakeHHe, MNpeToOMIICHUE
Y TIPOITYCKaHHE», MYyHKT Ne 4.

Ilpakmuxym Ne 2

3aoanue. Onpeaenure ¢ MAKCUMaJIbHOW TOYHOCTBIO MMOKA3aTENb TPEIOMIICHUS
MaTepuaia Npu3Msl.

Obopyoosanue. ITpu3ma, nazepHas yka3zka, TPaHCIIOPTHUP, IITATHUBBI.

Kpamxoe onucanue pewenus. 1IpoBomguTCS ONBIT 1O  U3MEPEHHUIO
MUHHAMAJIBHOTO yIja OTKJIOHEHUs Ja3epHOro Jiyda TPEYroJIbHOW PaBHOCTOPOHHEH
npusmoi. Ilo mosyyeHHOMY 3HAa4YeHMIO YIJIa PpPAacCUMTHIBAETCS IOKAa3aTellb

IIPEJIOMIIEHUS ITPU3MBI.

3anstue 12. Ilos1HOe BHYTPEHHEeE OTPaKEHUE

Jekyusa «llpumenenne »sddexTa TOTHOTO BHYTPEHHETO OTPAKCHHUS
B u3MepeHusix». OOcyxnaerca 3((EKT TMOTHOTO BHYTPEHHETO OTpPaXKEHHUS.
OnuceIBalOTCSI TPUEMBI TIO0 HWCIONB30BAaHUIO ATOro 3(deKxra Mpu MNPOBEICHUU
ONITUYECKUX U3MEPEHUH.

Ilpakmukym

3aoanue. Onpenennurte NoKazareib NPeJOMICHHS MaTeprasa MpU3Msl.

Obopyoosanue. CTEKIsTHHASA TIPU3Ma, JTa3epHAs yKa3Ka, JIMHEHKa.

Kpamxkoe onucanue pewenus. IIpoBoauTcs omnbIT 1Mo HaOmoaeHn0 dddekTa
MOJIHOTO BHYTPEHHETO OTPa)KEHHUSI CBETa, KOTOPBIM pacHpOCTpaHsSETCs B MpPHU3ME.
W3mepsitoTcs mapaMeTpbl, NpU  KOTOPbIX gocturaercs 3¢¢exr. Bpraucnsercs
MOKa3aTeNb MPEIOMIICHUST MaTepuasa MPU3MBI.

Onucanue cxooceu pabomuvl npaxmuxkyma: MexayHapoaHas OJUMIIHNAAA

o 3kcnepuMeHTanbHON pusuke 2021 1., 3amava «lucnepcusy, myHkt Ne 1 [16].

22



3ansatne 13. IIpoBepka ¢opmyJibl TOHKON JHMH3BI € TOMOIIBI) METOAA
napajjiaKkca, NPUMEHEHHOT 0 VISl onpe/ae/ieHusl MOoJI0KeHUsI 300paKeHnst

IHpakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE PacCTOSHUE
coOuparoiei JTUH3bI.

Obopyoosanue. Cobuparorasi TMH3a, ONTUYECKAs CKaMbsl (JINOO MEpHas JICHTa
Y KpEeTUJIEHUE JIJIsl TMH3bI ), ABE UIJIbI OT IITPUILA (CO CTOUYEHHBIM OCTPHUEM ), TUTACTUIIUH,
TOYEUHBbI UICTOYHUK CBETA.

Kpamxkoe onucanue pewenus. OOcyxmaeTcss U AeMOHCTpupyercs 3¢ dext
napayakca. M3yudeHHblt 3¢d@dekT ucnonb3yercs s ONpENeNeHUs IOJI0KEHUs
M300paXXeHHs] UCTOYHUKA CBETa C MAJOH CBETUMOCTBIO, MOJTYYEHHOTO C MOMOIIBIO
coOuparomieid  auH3bl. [l0 HECKOJIBKUM OIBITAM pacCUUThIBA€TCA (POKYCHOE

pPacCCTOAHUC JINH3LI.

3ansaTue 14. U3mepenue GoKyCHOro pacCTOSIHUSA paccenBaoeil THH3bI

Ipakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE PaCCTOSHUE
paccenBarolIeH JTUH3bL.

Obopyoosanue. PaccewBaromias JMH3a, coOWparomias JWH3a, ONTHYECKas
CKaMbsi (JTUOO MepHasi JICHTa W KPEIUIeHWsS IJisl JIMH3), JUCT KapTOHA, HOKHMIIBI,
TOYEYHBIN HUCTOUYHHK CBETA.

Kpamkoe onucanue pewenus. O0Cy)XnaroTcs npueMbl U3MepeHust GOKyCHOTO
paccTosiHUSl  pacceuBarolie  JMH3bl.  [IpoBOAMTCS  OMBIT MO  MOJYYEHUIO
JEUCTBUTEIHLHOTO N300PaKEHHS B PACCEUBAIONIEH JTMH3E ITyTEM CO3JaHUsI C TTOMOIIBIO
coOuparomied  JIMH3bl MHUMOTO HCTOYHMKA JIJIi  pPACCEUBAIONICH  JIMH3BI.
Tak)ke TPOBOAUTCS OMBIT IO HAOIIOJACHHUIO PACXOMISIIETOCS CBETOBOTO ITydKa,
00pa30BaHHOTO CBETOM, H3JIyYCHHBIM TOYEUYHBIM HMCTOYHHUKOM M MPOIIEIIINM
Yyepe3 pacCerBaIOIYIO JIMH3Y, HA KOTOpYIO0 HakjieeHa auadparma. Ilo pesympratam
MOJIYYCHHBIX HSKCIIEPUMEHTOB PACCUUTHIBACTCS ONTHYECKAash CHUJIa pPaCcCEUBarONIeH
JIUH3BI.

Onucanue cxooceti pabomer npaxmuxyma.: [8], rmaBa Ne 5, mabGopaTopHas
pabota Ne 12.
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3ansaTue 15. Onpenesienne JIMHBbI BOJHBI JIA3€PHOT0 M3JIy4YeHHUS] ¢ MOMOIIbIO
cxembl FOHra

Ilpakmukym

3adanue. llpuaymaiiTe SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, IO3BOJISIOILYIO
HAOM0IaTh MHTEP(PEPEHIIMOHHYI0 KapTUHY OT CBETOBOTO W3JIyu€HHUs Jiazepa.
Onpenenure AJIMHY BOJTHBI U3TyUEHUS JIa3ePHON YKa3KH.

Obopyoosanue. J1azepHas ykazka, HUTKa, oJibra, OyjgaBKu, IKpaH, pyJeTKa.

Kpamkoe onucanue pewenusn. JIByMs CBSI3aHHBIMH HHUTKOW OyJaBKaMH
MPOKAJIBIBAIOTCS JBa OJIM3KOPACIONIOKEHHBIX OTBEPCTHS B ATIOMHUHHEBOW MUIIEBOM
¢domnbre. IlomydeHHBIE OTBEPCTHSI OCBEIIAIOTCS JIa3epHBIM IMydKOoM. B mpormeamiem
cBeTe HabmogaeTcs uHTepdepeHIrontas kaptuHa. [lo paccTosHuo MEX Ty oJlocamMu
UHTep()EPEHIIMOHHOW KApTUHBI W PACCTOSHUIO MEXKIYy OTBEPCTHSIMH B (POJbIe
paccUMTHIBACTCS JIMHA BOJHBI CBETA B JJa3€PHOM ITyUKe.

Onucanue  cxoxcei  pabomel  NpaKmMuKyma:  3aKIIOYUTENBHBIM  3Tam
BCEPOCCUICKOM OIMMMHAIbI IKOIBHUKOB 10 ¢usuke 2000 r., 11 kmacc, 3amaya No 1.

3ansaTue 16. U3yueHue cmekTpa cBeTa Pa3jiMYHbIX MCTOYHUKOB € MOMOIIbIO
AU(PPAKLIHOHHOH PeLIeTKH

Ipakmuxym

3aoanue. llpunymaiite, cOGEpUTE U OMUILINUTE SKCIIEPUMEHTAILHYIO YCTAHOBKY,
MO3BOJISIFOLIYIO TIOJTYYUTh ONTUYECKUM CTIEKTP U3ITyYEHHs CBETA Pa3IMYHbIX HICTOUHUKOB.
[IpoBeauTe rccnenoBaHUe CIEKTPOB MPEIJI0AKEHHBIX BaM HCTOYHUKOB CBETA.

Obopyoosanue. JludpakunonHas pemerka, GoHAph C JIAMIIOW HaKaJIUBaHUSA,

CBETOJMOIHBIN (POHAPEH, Ta30pa3psAaHas TaMIIOUKa, SKpaH, TuadparmMa, MepHasi JIeHTa.

Kpamxoe  onucanue  pewenus. llpoBoguTcsi cepust  SKCIEPUMEHTOB
M0 HAOIIOJCHUIO ONTHYECKUX CIEKTPOB H3JIYYCHHUS HCTOYHUKOB CBETa pa3HOU
npupoabl. [IpoBoaUTCS CpaBHUTEIBHBIN U KOJMYECTBEHHBIN aHAIU3 3TUX CIEKTPOB.

Onucanue cxooceu pabomuvl npaxmuxkyma: MexayHapoaHas OJUMIIHAIA
o PKcrepuMeHTanbHoM duszuke 2018 r., 3amaua «CriekTp».

3ansaTue 17. UcciaenoBanne 3aBHCHMOCTH HHTEHCHBHOCTH CBEYE€HHS CBETOANO1A
OT CIWJIbI MPOTEKAIONUIET0 Yepe3 Hero ToKa

Ilpakmukym

3aoanue. VI3mepbTe 3aBUCUMOCTh HWHTEHCHUBHOCTH CBEYEHHS CBETOJIMOJA
OT CWJbl MPOTEKAIOIIET0 4Yepe3 Hero Toka. Onpenenure XapakTep H3MEPEHHOU

3aBUCUMOCTH.
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Obopyoosanue. Cperommojn, mOKCMeTp (Wi cMapTPoH C  JATIYUKOM
OCBEIIEHHOCTH), JIabopaTOpHbIA OJOK muTaHus (WM aBe Oarapeiiku AA, peocrar
Y MYJIBTHMETp ), COeIMHUTENBHBIE TIPOBOIA.

Kpamkoe onucanue pewenus. IIpoBOoAMTCS JKCHEPUMEHT IO MPSIMOMY
U3MEPCHHUIO 3aBUCHUMOCTH HMHTEHCUBHOCTH W3JIY4YCHHS CBETOAMOAA OT CHIIBI
NpOTEKAIoMIETo 4Yepe3 Hero Toka. CTpouTcs rpaduK TOTyYEeHHOW 3aBHUCHMOCTH.
OmnpenensieTcs xapakTep 3aBUCHUMOCTH.

3anaTne 18. HaOawoaenume wu30MpaTeJbHOCTH BHYTpPeHHero ¢oroadgdexra
K JJIMHE BOJIHBI CBeTa

Ipakmuxkym

3aoanue. Y cTaHOBUTE JIBa CBETOMOAA IPYT HAIPOTUB Jipyra. M3yuute siBneHue
BO3HUKHOBEHHs (OTOTOKAa B OCBelaeMoM cBetogauozae. it 3Toro usMepbTe
3aBUCUMOCTh CHJIbI (POTOTOKA OT HAMPSDKEHUS Ha CBETOJMO/IC, BBITIOIHSIOIIEM POJIb
UCTOYHMKA cBeTa. [loBTOpUTE OMNBIT, MPUMEHSS B KA4€CTBE HCTOYHUKOB CBETA
CBETOJMO/IbI, JAIOIIME CBET C pPa3HbIMH JJWHAMU BOJH. Onpenenure yCIOBuf,
IIPU KOTOPBIX B OCBEIIIAEMOM CBETOMO/I€ BO3HUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbsl CBETOAUOJOB Pa3HBIX IIBETOB (KpacHBIC, 3€JICHBIC
¥ CHHHUE), OJIOK TUTAHUS CBETOAMO0/1a-OCBETUTENS, MYJIBTUMETD.

Kpamxoe onucanue pewenus. JIBa cBeTOAMOAA YCTAHABIWBAIOTCA HANPOTUB
apyr apyra. Uepe3 OOuMH CBETOAHMOJ MHPOMYCKAETCA TOK OT MCTOYHHUKA MUTAHUS.
N3yuaeTcss sBIeHWE BO3HUKHOBEHHUS (OTOTOKA BO BTOPOM  CBETOAHO/IE.
OOnapyxuBaeTcs, 49To (OTOTOK BO BTOPOM CBETOJMOJEC BO3HUKAET TOJHKO
MPA OCBELIEHUH €0 CBETOAMOJOM C JJIMHOW BOJIHBI, MEHBIICH WA PABHOM JJIMHE
BOJIHBI, HA KOTOPYIO PACCUUTAH OCBELIAEMbIN CBETOIHUO/I.

Onucanue cxooceil pabomst npakmuxyma: MexayHapoaHas OJUMIIHAAA

1o 3KcrepuMenTanbHol duszuke 2020 r., 3amaua «Onronapay [17].
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IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI KYPCA BHEYPOUHOM
AEATEJBHOCTHU «OCHOBbI ®U3NYECKOI'O SKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKHA ITPODPUIb)»

JIMYHOCTHBIE PE3YJIBTATHI

B cghepe epaswcoanckoeo socnumanus:

TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTh B MHTEPECaX IpakIaHCKOTro
oO11ecTBa, yuacTBOBaTh B CAMOYIMPABIECHUH B 00pa30BaTeIbHON OpraHU3alliiy;

yMEHHUE B3aUMOJECHCTBOBATH C COIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHUHU
C UX (PYHKIMSIMU U HA3HAYEHUEM.

B cpepe nampuomuueckozo eocnumanus:

c(hOpMUPOBAHHOCTH POCCUNCKOMN TPAXKIAHCKON UICHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKHX YUCHBIX B 001aCTH (PU3UKH U TEXHUKH.

B cgpepe dyxoeno-npascmeenno2o 60cnumaHus.

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEICHUS;

CIOCOOHOCTh  OILIGHMBAaTh  CHUTyallMIl0 W MPUHUMATh  OCO3HAHHBIC
pellIeHUsl, OPHUEHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH,
B TOM UYHCJIE B ACATEIBHOCTU YUYEHOIO;

OCO3HaHHUE JTUYHOTO BKJIa/1a B MOCTPOEHUE YCTOWYMBOTO OYAYIIIETO.

B cgpepe acmemuueckozo éocnumanusi:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAsi 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucyuiero pu3n4ecKoi Hayke.

B cgpepe mpyooeozo eéocnumanus.

UHTEpEC K pa3nuuHbiM  cdepam  mpoQecCHOHANbHON  IESITEeIbHOCTH,
B TOM YHKCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOD Oyayiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbBIEC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHMIO M CaMOOOpPa30BaHUIO B OOJIACTH
(U3UKY HA TIPOTSXKEHUU BCEH JKU3HM.

B cgpepe sxonocuueckoco socnumanusi:

c(OPMUPOBAHHOCTh  KOJOTMYECKOW KYJBTYphl, OCO3HAHHUE TIJI0OAIBHOTO
XapakTepa 3KOJOTHYECKUX MPOoOIeM;

IUTAHUPOBAHUE U OCYILECTBIIEHUE ACHCTBUI B OKPY>KaIOIIEH cpesie Ha OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paciIipeHHe OMbITa ACSITENbHOCTH YKOJIOTHUECKON HAPaBIEHHOCTH Ha OCHOBE

UMEIOIIHNXCS 3HAaHUH o (Pru3uKe.
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B cgpepe yennocmu nayuno2o no3HaHusL:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HaHWE IIEHHOCTM HAay4YyHOW JeATeIbHOCTH, TOTOBHOCTh B IMpoOIlecce
M3ydeHUs: GU3NKU OCYIIECTBIATh MPOCKTHYIO U MCCIIEIOBATEILCKYIO JCSITEIHHOCTD

HHINBUAYAJIbHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTeIbHbIE YHHBEpPCAJbHbIe Y4eOHbIE AeHCTBHS:

ba3oBble JJoruueckue JaelicTBUA:

CaMOCTOSITEIILHO dhopmyIupoBaTh u aKTyaJIn3uPOBaTh npo0iemy,
paccMaTpUBaTh €€ BCECTOPOHHE;

ONpPEACNATh LEMM JACATEIbHOCTH, 3a4aBaTh IMAPAMETPBI W KPUTEPUM HX
JIOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pAaCCMAaTPUBAEMBbIX (PU3UUECKUX
SIBIICHUSAX;

pa3pabarpiBaTh IUIAH pelieHUs MPoOJeMbl C YUYETOM aHaIM3a UMEIOITUXCS
MAaTEPUAIIbHBIX U HEMATEPHAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JIESITEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OICHUBATH PUCKH MTOCIIEACTBUN IESITEIBHOCTH;

KOOPJAMHUPOBATH U BBITIOIHATH Pa0OTY B YCIOBUIX PEalbHOTO, BUPTYAJILHOTO
1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBAaTh KPEATHUBHOC MBIINIJICHHUC IIPU PCUHICHNUH JKU3HCHHBIX np06neM.

Ba3oBnle uccieaoBaTe/IbCKHeE AeCTBUS:

BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIFOYEBBIMU IMOHATUAMU W METOJAMU
(bU3MYeCKO HAYKH;

BJIQJIETh HABBIKAMHU Y4EOHO-MCCIIEIOBATEIbCKOM M MPOEKTHOM AEATEIbHOCTH
B obOsactu (HU3MKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TOHMCKY
METOJIOB pelieHus1 3amad (U3UYECKOTO COJEpKaHUsS, TPUMEHEHHUIO Pa3TuYHBIX
METOJIOB ITO3HAHUS,

BJIQJIETh  BUJAMHM  JEATEJIBHOCTU TIO IIOJYYEHHUIO HOBOTO  3HAaHUA,
€ro WHTEepIpeTaluu, MpeoOpa3oBaHUI0 M TPUMEHEHUIO B Pa3JIMYHBIX YYCOHBIX
CUTYyaIUsX, B TOM YUCJIE TIPH CO3JJaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (PUBHKY;

BBISBISAITH MPUYMHHO-CJICJCTBEHHBIE CBS3M W aKTyaIM3WpPOBaTh 3ajadvy,
BBIJIBUTATh TUIIOTE3Y €€ PEUICHUs, HAXOJAUTh apryMEHTHI JJIs1 JOKA3aTEIbCTBA CBOUX

YTBEPKJICHUM, 3a]1aBaTh MApaMeTPhl U KPUTEPUU PEILICHMUS;
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aHAJIM3UPOBaTh IMOJIYYEHHbIE B XOJA€ PpEIICHHS 3aJadd  PE3yJbTaThl,
KPUTUYECKH OLIEHMBATh WX JIOCTOBEPHOCTh, MPOTHO3MPOBATH MU3MEHEHHE B HOBBIX
YCIJIOBHSIX;

CTaBUTh M (opMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
JESATEILHOCTH, B TOM YKCIIE TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIICHKY HOBBIM CUTYAIlHsIM, OLICHUBATh TPHUOOPETEHHBIN OTIBIT;

yMEThb NEPEHOCUTh 3HaHWA MO (QHU3UKE B MPAKTHYECKYI0 001acThb
KU3HEJEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE UJIEU, NTPEJIaraTh OPUTMHAIIbHBIC TOAXO/IbI U PEILICHHUS;

CTaBHUTDb HpO6JICMBI " 3a1a49M, OOITyCKAOIHEC aJIbTCPHATUBHBIC PCHICHHA.

Pab6ora ¢ undopmanmeii:

BJIQJICTh HAaBBIKAMU TOJlydeHUs HWHGOpManuu (HU3HUECKOTO COJICPIKAHUS
U3 HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATH ITOUCK, aHaJu3,
CUCTEMATH3AIMI0 W HWHTEPHpETalui0 WHPOPMAIMK Pa3IMYHbIX BHIOB U (hopm
MIPEICTABIICHHSI,

OIICHMBATh JIOCTOBEPHOCTh HH(POpMAITHUH;

UCIIOJIb30BaTh  CPEACTBA  HMH(MOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTMA B PEIIEHWH KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX M OpPraHU3aIlOHHBIX
3a/1au ¢ COOI0IeHNEM TPEOOBAHMI SPTOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPaBOBBIX M JTHYECKMX HOPM, HOPM HMH(POPMAIMOHHOM
0€e30I1aCHOCTH;

CO37aBaTh TEKCThI (PU3UYCCKOTO COJCPIKAHMS B PA3TUYHBIX (popMaTax ¢ y4eToM
Ha3HauYeHHUsS WHGOPMAIMKM U IEJIEBOH ayAUTOPUHU, BBIOMpPAs ONTHMAIbHYIO (HopMy

MMpEACTAaBJICHUA U BU3yalIU3alluu.

KoMMmyHuKaTUBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JelCTBUA:

OCYIIIECTBJISATH OOIICHNE BO BHEYPOYHOU ACITCITLHOCTH;

pacmo3HaBaTh NPEANOCHUTKH KOHMIMKTHBIX CUTYallui B CMSATYaTh KOH(MDIUKTHI,

pa3BepHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W MCTOJb30BaTh MPEUMYIIECTBA KOMAHAHON W WHIWBHUIYaTHHOU
paboTHI;

BBIOMpAaTh TEMaTUKy W METOJbl COBMECTHBIX JCUCTBUH C y4ETOM OOIIUX

HHTCPCCOB U BO3MOXXHOCTEH KaXXJ0I0 4JI€Ha KOJIJICKTHUBA,
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MIPUHUMATH 1 (50171 COBMECTHOU JIEATEIILHOCTH, OpPTraHU30BbIBAThH
U KOOPJAWHUPOBATH IEUCTBUS MO €€ JOCTHXKEHUIO: COCTABIATH IUUIAH JICVCTBUM,
pacrpenensiTb pojdd C Y4eTOM MHEHUM Y4YaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM palOThI;

OIICHWBATh KAYECTBO CBOETO BKJIAJa M KAXKJIOTO yJ4aCTHUKA KOMaH[IbI B OOITHi
PE3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATH MAEHW C TO3UIUA HOBHU3HBI,
OPUTUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B  Pa3JIMYHBIX

CUTyalusx, INpoABJIATh TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HMHHUIIMATHUBHBIM.

PeryjsiTuBHble YHUBeEpPCAJIbHbIE y4eOHbIE HeiiCTBUSA:

Camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENBHYIO IESTENBHOCTh B 001acTH
(Gbu3MKH, BBISBISATH MPOOIEMBI, CTABUTH U (DOPMYIHPOBATH COOCTBEHHBIE 3aa4H;

CaMOCTOSITENIBHO COCTABJIATh IJIaH PELICHHS] PACUETHBIX U KaUECTBEHHBIX 33714,
IUTaH BBIMIOJIHEHUSI MPAKTUYECKOH paboThl € yYEeTOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYalLIUsM;

pacivpsaTh paMKd Y4eOHOTrO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JeNlaTh  OCO3HAaHHBIM BBIOOp, AapryMEHTHpOBAaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 3a peleHue;

OLICHHUBATh MPUOOPETEHHBIH OIIBIT;

CIO0COOCTBOBATh (POPMUPOBAHUIO U IIPOSBICHUIO 3PYIULIUHU B 001aCTH (PU3UKH,

MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAIBHBIH HHTELJICKT:

JABaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBLHOCTD,
OLICHUBATb COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJIa/I€Th HABBIKAMH [MO3HABATEIHHON pedIeKCUU KaK OCO3HAHUS COBEPIIIAEMbIX
JEUCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI pediiekcun NSl OIICHKH CUTYyalluH, BHIOOpa BEPHOTO
pELIeHNS;

yMETb  OLEHUBaTb PUCKM W  CBOCBPEMEHHO IPUHUMAaTh  PELICHUS
10 UX CHUKEHUIO;
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IPUHUMAaTh MOTHUBBI W apPryMEeHTbl JPYTHX IIPH AaHAIU3€ Ppe3yJbTaToOB
NS TENIbHOCTH;

NPUHUMATD ce0sl, TOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA,

OPUHUMATh MOTHBBI M apryMEHThl JAPYIMX MpU AaHAINU3E PE3yIbTaTOB
NEATENBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKU.

IHPEJMETHBIE PE3YJIbTATDBI

K xoniy 10 knacca obyJaronuiics HayqYuTCs:

MOHMMATh 3HAYEHHE OIMCATENBbHOMN, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIbHOU
U TMPOTHOCTUYECKOW (PYHKIMA (PU3NYECKOM TEOPHUH — MEXaHHKH, MOJEKYISIPHOM
GU3MKM W TEPMOAMHAMUKH, poJib (Qu3ndecko Teopun B (HOPMUPOBAHUU
MpeCTaBICHU 0 PU3NUECKON KapTUHE MUPA;

pa3ianyaTh YCJIOBHUS NPUMEHUMOCTH H3YYEHHBIX MoOJened (PU3MUECKUX Tenl
Y TIPOIIECCOB (SIBJICHUI);

pa3ziauyaTh ycloBUS (TpaHuUlbl, O00JAacTH) IMPUMEHUMOCTH H3YUYEHHBIX
(¢u3NUeCKNUX 3aKOHOB, ITOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
Y OTPAaHUYEHHOCTH UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSICHATH MEXAHUYECKUE, TEIUIOBbIC, JJIEKTPUYECKHE
IPOLIECCHl U SIBJICHMS, HCIIOJb3ysl OCHOBHBIC IIOJIOXKEHUS M 3aKOHBl MEXAaHUKH,
MOJIEKYJIIPHO-KMHETUYECKON TEOPUM, MOJEKYJISIpPHOW (PU3MKKM M TEPMOJUHAMMKH,
ANEKTPOINHAMMUKHY;

aHAJIN3UPOBaTh M OOBIACHATH (PU3NYECKUE SIBICHMSI, HCIIONIb3YsSd OCHOBHBIE
MOJIOXKEHUS U (PU3UYECKUE 3aKOHBI;

ONUCHIBaTh (PU3NYECKHE MPOLECChl U SBJICHUS, MCIONb3ysd HEOOXOAUMBbIE
BEJIMYUHBI,

OOBSICHATH OCOOEHHOCTH NPOTEKAaHUS H3y4yaeMbIX (U3UYECKUX SBIICHUMN;

MPOBOAWTH UCCJIEIOBAHHE 3aBUCHUMOCTH OJHOM (PU3UUYECKOW BEIWYMHBI
OT JPYrol € MCHOJIb30BAaHUEM MPSAMBIX W3MEPEHUM, NPU ITOM KOHCTPYMPOBATH
YCTaHOBKY, (UKCHpPOBaTh pe3yibTaThl IOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJI€ TPAUKOB C YU€TOM a0COIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1enaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIICI0BAaHNUS;

MPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYHH, IIPU 3TOM BBIOMPATH
ONTHUMAJbHBIA METOJT W3MEPEHHs, OLEHUBATh aOCOMIOTHBIE U OTHOCHTEIbHBIC

IMOrp€IIHOCTH IPAMBIX H KOCBCHHBIX HBMCpCHHﬁ;
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MPOBOJIUTH OMBITHI TIO TPOBEPKE NPEIJIOKCHHONW THUIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT, COOMpaTh  OSKCIEPUMEHTAIBHYI0  YCTaHOBKY, aHAJIM3UPOBATH
MOJIyY€HHbIE PE3YJIbTATHI U JIeNIaTh BHIBOJ O CTATyCE MPEIOAKEHHON TUIIOTE3bI;

coOmoaTh MpaBuiia O€30MacCHOTO TpyAa NpHU NPOBEIECHUU HCCIIETOBAHUMN
B paMKax  MpakTUKymMa ©W  y4eOHO-UCCJIENOBATENbCKOW  JAESATEIbHOCTU
C MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00OPaTOPHOro 000pyAOBAHUS;

peraTh pacyeTHbIC 3a/1a4 C SBHO 33JIaHHOW M HESIBHO 33JJaHHOW (hPM3UYECKOU
MOJIEJIbIO: Ha OCHOBAaHWM aHalM3a YCJIOBHS OOOCHOBBIBATH BBHIOOP (hHU3MUECKOM
MOJICNIA, OTBEYAIONICH TpeOOBaHUSM 3a/ayd, NPUMEHITh (QOPMYIIbBI, 3aKOHHI,
3aKOHOMEPHOCTH U MOCTYJNaThl (PU3MYECKUX TEOpUHM TMpU  HCHOJb30BAHUU
MaTEeMaTHYECKUX METOJOB PELICHHs 3a7ad, MPOBOAUTH pAcdyeThl Ha OCHOBaHHUH
UMEIOIIUXCS JTaHHBIX, AHAJIU3UPOBATh peE3yJbTaTbl U KOPPEKTUPOBATH METO/IbI
pELIeHUs C YYETOM MOJYyYEHHBIX PE3yIbTaTOB;

peliaTth KayeCTBEHHbIE 3a/1aud, TPeOyrolre MPUMEHEHNUsS 3HAaHUN U3 pa3HbIX
pasnenoB Kypca (U3HKM, a TakKe HHTerpaldyd 3HaHUM U3 JPYrux MpeIMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAUBATH JIOTUYECKYIO IIEMIOYKY pPACCYXIECHUMN
C OMOPOI Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SBICHUS;

UCIIOJIH30BATh TEOPETUUCCKUE 3HAHUS TSI OOBSICHEHUSI OCHOBHBIX MTPUHITUTIOB
PabOThl U3MEPHUTEIBLHBIX TPUOOPOB;

aHAJIM3UPOBaTh M OIICHUBATH MOCIEACTBUS OBITOBOM M IMPOU3BOICTBEHHOMN
JESTEIbHOCTH 4YEJIOBEKa, CBSA3aHHONW C (PU3MYECKUMH MPOIECCAMU, C TMO3HUIUN
AKOJIOTUYECKOMN 0e30MacHOCTH, MPEICTABICHUM 0 panuoHaIbHOM
IPUPOAOIIONB30BAHUN, @ TaKKE€ Pa3yMHOM MCHOJb30BAHUM JOCTHXKEHUM HayKu
Y TEXHOJIOTUH JJIs JaIbHEHIIIET0 Pa3BUTHS YEIOBEYECKOTO OOIIECTRA;

IPUMEHSITh Pa3IMYHbIE CIOCOOBI paboThl ¢ uHHGOpMaLUEH (PU3NIECKOTO
COJEp)KaHUsI C HCIHOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHH,
IpU 3TOM HKCIIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTUHU /ISl TIOUCKA,
nepepaboTKU U TMPEeAbSBICHUS Y4eOHOM M HAyYHO-TIOMYJSpHOW WHGOpMAIIH,
CTPYKTYPUPOBAHHS W HWHTEpHpeTanud WHOOPMAINH, MOJTYYCHHOW U3 Pa3TUIHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJIy4aeMyl0 MHPOPMAIIUIO U OLIEHUBAThH
€e JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIMXCS 3HAHWW, TaK U HAa OCHOBE aHalM3a
UCTOYHMKA UH(POPMALINH;

NPOSBJISITH OPraHU3allMOHHbIE M MO3HABATEIbHbBIE YMEHUS CAMOCTOSITEIHLHOTO
NpUOOpPETeHUs] HOBBIX 3HAHMM B TMPOLECCE BBIMIOJHEHHS] MPOEKTHBIX M Y4eOHO-
UCCJIeI0BATENHCKUX PadoT;

31



paboTaTh B TIpYyIIE C MWCIOJIHEHUEM PA3JIMYHBIX COLHUAIbHBIX PpOJIEH;
OpOSBIATE MOTHBALMIO K Oyaymed mpodeccruoHalbHON eATeNbHOCTU

1O CIICHMAJIBbHOCTAM (I)I/IBI/IKO-TCXHI/I‘ICCKOFO HpO(bI/IJ'I}I.

K xonny 11 knacca obyqaronuiics HayqYuTCs:

MOHUMATh POJIb (U3UKU B HKOHOMHYECKOH, TEXHOJOTHUYECKOW, COIMaTIbHON
U 3THYECKOH cepax NesTENbHOCTH YeJI0BEKa, pOJib U MECTO (PM3UKH B COBPEMEHHOM
HAyYHOM KapTUHE MHpa, 3HAUYCHHE OMUCATENIbHOM, CHCTEMAaTU3UPYIOIIEH,
OOBSICHUTENIPHOM W TPOTHOCTHYECKOM (YHKIHMM (U3HUECKON Teopuu, poJib
¢duznveckoit Teopun B GOPMHUPOBAHUY TPEACTABICHUN 0 (PHU3UUECKON KapTUHE MHpa,
MecTo (u3nyecKkol KapTUHBI MHpa B OOLIEM pSIy COBPEMEHHBIX €CTECTBEHHO-
HAaYYHBIX IPEJCTaBICHUN O IPUPO/IE;

pa3ianyaTh YCJIOBHS MNPUMEHUMOCTH HW3YYEHHBIX MOJene (PU3NUEeCKHX Tenl
U TIPOIIECCOB (SIBJICHUH);

pa3nuyaTh yclIoBUS (TpaHUIBl, O0OJAcCTH) TNPUMEHUMOCTH H3YUYCHHBIX
¢u3nUecKkux 3aKOHOB, MOHUMATh BCEOOIIMH XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB
¥ OTPaHMYEHHOCTH UCIIOJIB30BAHUS YACTHBIX 3aKOHOB,;

aHAM3UPOBaTh M OOBACHATH DIEKTPOMArHUTHBIC, KBAaHTOBBIC MPOLECCHI
U SIBICHUA, HCHOJB3Ys OCHOBHBIC TOJOXEHUS W 3aKOHBI AJIEKTPOJAMHAMUKH
¥ KBAaHTOBOU (PU3UKU;

OTIHCHIBATh U3YUYCHHBIEC PUINUECKUE MTPOLIECCHI U SABJICHHUS,

OOBSCHATHL OCOOCHHOCTH NPOTEKAaHUS HM3YyUYEHHBIX (UINYECKUX SBIICHUMH;

OpOBOOUTH  KCCIENOBAaHME  3aBUCHUMOCTeH  (U3MYECKUX  BEIMYHH
C HCMOJb30BAHUEM IMPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKcUpoBaTh PE3yNbTAThl MOJYUYEHHON 3aBHCUMOCTH (PU3MUECKUX BEJIMYHMH B BUIC
rpaduKoOB € ydeToM aOCOJIOTHBIX MOTPEUIHOCTeH H3MEpPEeHHH, JeiaTh BBIBOJBI
M0 pe3yJIbTaTaM HCCIICIOBAHMUS;

MPOBOANTH KOCBEHHBIE U3MEpPEHUs (PU3MUECKUX BETUYMH, IPU ITOM BBIOUPATH
ONTHUMAJbHBIA METOJT U3MEPEHHs, OLEHUBATh aOCOMIOTHBIE U OTHOCHUTEIbHBIC
MOTPEIIHOCTH IPSAMBIX M KOCBEHHBIX U3MEPEHUIA;

HNPOBOJUTH OMBITHI 10 TNPOBEPKE MNPEAJIOKEHHONH TUIIOTE3bl: IUIAHUPOBAThH
IKCHEPUMEHT, cOoOMpaTh  AKCIEPUMEHTAIbHYI0  YCTaHOBKY, aHaJIM3HpPOBAThH

IMOJIYUYCHHBIC PE3YJIbTAThI U ACJIaTh BBIBOA O CTATyCC HpC,Z[J'IO)KCHHOﬁ T'UII0OTEC3bI,
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coOmoaTh mpaBwia O€30MacCHOTO TPyAa TPU MPOBEISCHUU HCCIEIOBAHUI
B paMKax TMpakTUKyMa M  Yy4eOHO-HCCIIEJOBATEIbCKONM  JESATEIbHOCTH
C MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1a00OPaTOPHOro 000pYAOBAHMUS;

peraTh pacyeTHBIC 3a/1a4 C SBHO 33JIaHHON M HESIBHO 3aIaHHON (hM3UYECKOU
MO/JIENBIO;

peliaTth Ka4yeCTBEHHbIE 3a/1aud, TPeOyrolre MPUMEHEHHUs 3HAaHUN U3 pa3HbIX
pasnenoB Kypca (U3HMKH, a TakKe HHTerpaluy 3HaHUM U3 JPYrux MpeIMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAUBATH JIOTUYECKYIO IIEMIOYKY pPACCYXKIECHUMN
C OMOPOW Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBJICHUS;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS JJI1 OOBICHEHHS] OCHOBHBIX MPHUHIIUIIOB
PabOThl U3MEPUTEIBHBIX TPUOOPOB;

aHAJIM3UPOBaTh M OIICHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOIACTBEHHOMN
JESITEIbHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH MPOIECCAMU, C TMO3UIUN
HKOJIOTHUECKOM 0e30MmacHOCTH, MpeICTaBICHUMA 0 palroHaIbHOM
IPUPOAOIIONB30BAHUM, @ TAaKXKE Pa3yMHOM MCHOJb30BAHUM JOCTHXKEHUM HayKu
Y TEXHOJIOTUH AJIs JaIbHENIIIET0 Pa3BUTHS YEJIOBEYECKOTO OOIIECTRA;

NPUMEHSTh Pa3IUYHbIE CIOCOOBI PaboThl ¢ HHMOpPMaLMEH (PU3NIECKOTO
COJEp)KaHUsI C UCIHOJIb30BAHUEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHUH,
MIPU 3TOM HCIIOJIh30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHUU JIJISl TIOWCKA,
nepepaboTKM UM MPEAbSIBICHUS Y4eOHOM M Hay4dHO-MOMYJspHOM uHMOpMauu,
CTPYKTYPUPOBAHHS W WHTEpHpeTanud WHEOOPMAINH, TMOJTYYSHHOW W3 Pa3TUIHBIX
MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 MH(OpPMAIMIO U OLIEHUBAThH
€e JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCSA 3HAHWN, TaK M Ha OCHOBE aHAIN3a
MCTOYHUKA HHPOpMAIUH;

NPOSBIISITH OPraHU3allMOHHbIE M MO3HABATENIbHbBIE YMEHUS CAMOCTOSITEIHLHOTO
MpUOOpPETEHUSI HOBBIX 3HAHWN B TPOIIECCE BBIMOTHEHUS MPOCKTHBIX U y4eOHO-
UCCJIeI0BATENHCKUX PadoT;

paboTaTh B TpYyIIE C WCIOJIHEHUEM PAa3JIMYHBIX COLHMAIBHBIX PpOJIEH;

OPOSBIISITH MOTHBAIMI0O K Oyaymieil MpoQecCHOHAIIbHON —JIeATENbHOCTH

M0 CHEIHMATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODHUIISL.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
N HanmenoBanue
) a371eJI0B U TEM
/11 pasA

y4eOHOro rpeaMeTa
Pa3znen 1. Mexanunka
1.1  TlorpemHoctu
B OKCIIEPUMEHTE

(Jtexus)

KomuuectBo

qaCoB

[TporpamMmHOe comepxanue

DKCHEpPUMEHT U TEOPHS B IIpoLiecce

no3HaHus npuposl. Habmonenue

Y DKCIIEPUMEHT B (PU3HKE.

CniocoOb1 n3MepeHus: HU3NIECKUX

BEITMYMH (aHAIOTOBBIC U ITU(POBHIC

WU3MEPUTEITLHBIE TPUOOPHI,
KOMIIBIOTEPHBIE TATINKOBBIC
CHUCTEMBI).

[TorpemnocTn n3mMepeHun

bu3rYecKuX BeHMIHH (a0COTIOTHAS

U OTHOCHUTEJIbHASA).
I'mnoresa. ®u3nMUeCKUM 3aK0H,

rpaHvibl €Yo IPUMCHUMOCTHU

XapaKTCpI/ICTI/IKa JACATCIIBHOCTH

00y4aromuxcs

Onepuposams NOHAMUAMU.:
Ha0JII0/IEHUE, SKCIIEPUMEHT, TUIIOTE3a,
Teopus, pu3ndecKas BeIUIMHA,
duznyecKkuit 3aK0H, U3MEPUTETHHBIN
npuOop, U3MEpPEHHE, Pe3yIbTaT
U3MEPEHMS, LIEHA JACJICHUS IIKaJIbI
npuOopa, NOrpeuIHOCTh U3MEPEHMSL.
IIpusooums npumepvl HAOIIOACHMUS,
HKCMIEPUMEHTA, TUIIOTE3bI, TEOPHH,
(bU3NYECKUX BETUYHUH, PU3MIECKUX
3aKOHOB, U3MEPUTEIIBHBIX IPUOOPOB.
Onpeoensamp 1eHY JEIEHUS Kbl
npudopa, abCOMIOTHYIO MOTPEUTHOCTh
IPSIMOTO U3MEPEHUSI.

3nams GOpMyIIbI 1151 OLEHKU
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1.2

Onenka norpemHocTen
IIPSAMBIX ¥ KOCBEHHBIX
U3MEPEHUMN
(camocTrosiTenpHas

pabora)

Ornpeznenenne norpemHocTen
NPSIMBIX U3MEPEHUN IO 3aIaHHBIM
pe3yJibTaTaM U3MEPEHUM.
[IprieMbl OLIEHKH TOTPEITHOCTEN

KOCBCHHBIX I/IBMCpCHI/Iﬁ

OTHOCUTEIHHOU MOTPEITHOCTH
KOCBEHHOT'O M3MEPEHHUSI, TTpaBuia
OKpPYTJICHHST a0COTIOTHBIX
MOTPENTHOCTEN, BhIPAKEHHE
OTHOCUTEJbHBIX MOTPEUTHOCTEH

B IIPOIIEHTAX

Onepuposams NOHAMUAMU.
a0COJTI0THAS MOTPEIIHOCTh U3MEPEHHUS,
OTHOCUTEIhHAS TTOTPEITHOCTh
U3MEpEHUSI.

IIpusooums npumepsl IPSIMBIX

Y KOCBEHHBIX U3MEPEHUM.
Onpedensime NOTPEUTHOCTH MPSIMBIX
VU3MEPECHUM.

Hcnonvzoeams METOL TPAHULL

JUTS1 OLICHKY a0COJIFOTHOM MOTPEIIHOCTH
IPSIMOTO U3MEPEHUs, TIpaBuia
OKPYTJICHUST aOCOTIOTHBIX
MOTPENTHOCTEH, (DOPMYJIBI JJIS1 OTICHKU
OTHOCUTEILHOM MOTPEIIHOCTH
KOCBEHHOT'O0 U3MEPEHHUSI.

Ymems okpyriaTh aOCONIOTHBIE
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1.3.1 VYcpennenue
n3Mmepenuil. Ciryyaiinas
HOIPEUIHOCTb

(TIpaKTUKyM)

1

[TpubGopHbIe MOrpenIHOCTH,
cllyyaiiHbIe U CUCTEeMaTHYeCKHe

INOrp€uIHOCTH

NOTPEUIHOCTH, BBIPAXKATh
OTHOCHUTEJIbHBIE MOTPEIIHOCTH

B [IPOLICHTAX.

Pewams 3anaumn Ha OLIEHKY
OTHOCHUTEIBHBIX TOTPELTHOCTEN
Onepuposams NOHAMUAMU:
npuOOpHasi MOTPEIIHOCTb, CITydaiHas
MOTPEIIHOCTh, CHCTEMATUYECKast
MOTPEIIHOCTh, CPEIHEE 3HAUEHUE.
IIpusooums npumepsvt TPUOOPHOU,
CIIy4YallHOU M CUCTEMAaTHYECKON
MOTPELIHOCTH.

Onpeodensamb SKCIEPUMEHTAIIBHO HAOOP
3HAYCHUH (PU3NUECKON BETUIHHBI

IIPU IPOBEIEHUH HECKOJIBKUX
HE3aBUCUMBIX U3MEPEHUN.
Hcnonvzosams HopMyIbl 11 CPETHETO
apu(PMETUYECKOTO HECKOJIBKUX YHCEIl,
JUTS1 OLICHKH a0COTIOTHOM MOTPEIIHOCTH
3HaYeHUs] PU3NYECKON BETUUHHBI,
OLIEHEHHOT'0 KaK CpeJHee

apudmMeTHIecKoe Habopa ee 3HaAUYCHU.
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1.3.2 Kwunemarndeckue
M3MEPEHUS JATbHOCTH
MoJIeTa, pacuer
HavyaJbHON CKOPOCTH

(TIpaKkTUKyM)

[Iepemelienne, CKOPOCTh

Y YCKOPEHHUE MaTepUAIIbHOW TOUKH,
YX MPOEKIMH HA OCU CUCTEMBI
koopauHat. CroxeHue
MEPEMEILICHUI U CIIOKEHUE
CKopocTe. [IBukenue Tena,
OpOIIEHHOTO O/ YIJIOM

K TOPU30HTY. 3aBUCUMOCTb

Oyenusamsb 3HaAUCHUE U3MEPSIEMON
(bU3UYEeCKON BEIMUMHBI KaK CPETHEE
apudmMeTHIecKoe Habopa ee 3HAUCHUI,
MOJIYYEHHBIX TIPU MPOBEJACHUU
HECKOJIbKHX HE3aBUCHUMBbIX U3MEPEHU,
aOCOJIIOTHYIO U OTHOCUTEIBHYIO
MIOrPEMTHOCTD 3HAYECHUS 3TOU
(bU3UYECKON BEIIMYUHBI.
Yemanasnueams 63aumocessu

MEKTy OIIEHKOM 3HauUeHUS (PU3NUECKOM
BEITUYMHBI, OTIPEICTIIEMOI

0 pe3ybTaTaM HECKOJIbKHUX
HE3aBUCUMBIX H3MEPEHUH, U CPETHUM
apuPMETHICCKUM HECKOIBKUX YHCEI
Onepuposams NOHAMUAMU:

CKOpPOCTbh, YCKOpPEHHE, CBOOOTHOE
najieHue, TalbHOCTh T0JIeTa,
a0COJI0THAS MOTPEIIHOCTh U3MEPEHHUS,
OTHOCUTEJbHAS TOTPEUTHOCTD
U3MEpEHUSI.

IIpueooums npumepsvt CBOOOTHOTO

MaaCHU:A TCJI IIPU PA3JINIHBIX
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KOOPJIMHAT, CKOPOCTH U YCKOPEHHUS

MaTepHaHbHOﬁ TOYKH OT BPCMCHHA

3HAYEHUSAX HAYaJIbHOM CKOPOCTH,

IpY pa3HBIX yIiax MEX/ly Ha4aJlbHOM
CKOpPOCTBIO U TOPU30HTOM.
Hcnonvzosams pyneTky,
KHHEMaTH4yeckue (hopmyIisl,
OTIMCHIBAIOIIUE IBI)KEHHE TEa,
OpOLIEHHOTO O/ YTJIOM K TOPU30HTY.
Dopmynuposams TUNIOTEIY O XapaKTepe
3aBUCHMOCTH JaJIbHOCTH TOJIETa Tena,
OpOILIEHHOTO TOPU30HTAIIBHO,

OT €r0 HAYaJIbBHOW CKOPOCTH.
Hccneoosams 3aBUCUMOCTD AATTBHOCTH
moJieTa Tesa, OpoIeHHOTO
TOPU30HTAJIBHO, OT €r0 HaYaJIbHOM
CKOpPOCTHU U UHMEPNpemuposams
MOJTy4YEeHHBIE PE3YJIbTATHL.

Pewamp 3a7auy Ha ONpeaeIIeHUE

10 SKCIIEPUMEHTATILHBIM JaHHBIM
Ha4YaJIbHOM CKOPOCTH Tea,
OpOILIEHHOTO TOPU30HTAIIBHO.
Onpeodensimb aOCOTIOTHYIO

N OTHOCHUTCIIbHYIO IIOIPCUIHOCTDL
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1.4

1.5

[Ipocrenue
IrE€OMETPUYECKHE
M3MEPEHNUS
(camocTosiTenbHas

pabora)

I'paduxu
AKCIIEPUMEHTATTLHBIX

3aBUCUMOCTEM.

Metoabl 1 IpUEMBI IPOBEACHUSA
IPSAMBIX U KOCBEHHBIX U3MEPEHUN
F€OMETPUYECKHUX BEJINYUH (JINHA,

yTOJ1, TUIOIIA b, 00HEM)

I'paduueckoe npencraBieHme
3aBHUCUMOCTEHN (PU3NYIECKUX

BEJINYMH APYT OT Apyra. JInnenHas

Ha4aJIbHOM CKOPOCTH TeJIa,
OpOILIEHHOTO TOPU30HTATIHLHO
Onepuposams noHAMUAMU.
a0COIOTHASI TOTPEUTHOCTh U3MEPEHUS,
OTHOCHTEJbHAs TIOTPEITHOCTD
U3MEPEHUSI.

3nams METONIbI U IPUEMBI TIPOBEACHMSI
OPSIMBIX U3MEPEHUN T€OMETPUIECKUX
BEJIMYUH.

Ipumensamos opmMyIibl

JUIs OIIpeIeTIeHH s aDCOOTHBIX

Y OLIEHKH OTHOCHUTEJIbHBIX
IIOTPELIHOCTEN.

Pewamy 3aady Ha onpeiereHne
wionaau Gurypsl u oobema tesa

10 3KCIIEPUMEHTAIBHO U3MEPEHHBIM
3HAUEHUSIM JJIUH.

Onpeoenams 3Ha4EHUS] OTHOCUTEIIBHBIX
IIOTPEIIHOCTEN B ITPOLIEHTAX
Onepuposams nousmusamu.: Tpapux
3aBHUCHUMOCTH OJTHOM (PU3UUECKOM

BEJINYMHBI OT APYIrOW, TMHEWHAS
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['padmueckas
00paboTKa JaHHBIX

(Jtexrus)

3aBUCUMOCTbD. Y TJIOBOM
KO3 GUIIUEHT U CBOOOIHOE

cJjlaraeMoe JIMHEWMHOM 3aBUCUMOCTH

3aBHCHUMOCTb, YIJIOBOI KO UITUEHT
1 CBOOOJIHOE ci1araeMoe€ JTMHEMHOMN
3aBUCUMOCTH, alllIPOKCUMAITHS,
WHTEPIOJISIINSA, YKCTPATIOJISIIHSL.
3nams nipaBUIIa TOCTPOSHUS TPaUKOB
3aBUCUMOCTEHN (PU3NYECKUX BEITMUMH
JIpYT OT Apyra.

Cmpoumw rpadyKu THHEHHBIX
3aBUCUMOCTEHN (PU3NUECKUX BEIUUHH
JpYT OT Apyra.

Ilpumensame ipaBUIIa MOCTPOEHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

IIpu6odums npumepsl anpoOKCUMAIUH,
WHTEPTOJISAIAN, YKCTPATTIOJISIIIH.
Ymemw» mpoBOANTH NMPOLENYPHI
anmpPOKCUMAIUHU, UHTEPIOJISAIINH,
AKCTPAITOJISIUH.

Onpeodensms 3HAYEHUS YTIIOBOTO

ko3 duireHTa 1 CBOOOTHOTO
cJlaraeMoro JJMHEHHOM 3aBUCUMOCTH,
OILICHMBATh UX a0COJIIOTHBIE
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1.6

O6paboTka
HEJIMHEUHBIX
3aBHCHUMOCTEH:
JIMHEeapu3alusl,

IIOACUET ILIOMIAIN

['paduyeckoe npencrapicHue
3aBHUCUMOCTEHN (PU3NYECKUX
BEJIMYHUH JIPYT OT Apyra.
Henuneiinas 3aBUCUMOCTh

" €€ JIMHCapUu3alus

HOTPEIIHOCTH.
Yemanasnusams 63aumocessu Mexy
MaTEMaTUYECKUM MOHATHEM «JIMHEHHAs
(GYHKIUSA) U TMHEWHOMN 3aBUCUMOCTBIO
(u3nyeCKUX BEIMYMH JPYT OT JIpyra.
Hccrneoosams u unmepnpemuposamao
rpaduKy JIMHEHHBIX 3aBUCUMOCTEN
(u3nYECKUX BEJIUYUH JIPYT OT JIpyra.
Pewamyp 3ajaun Ha IOCTPOEHUE
JUHEWHBIX TPa(pHUKOB 3aBUCUMOCTEN
(bu3znyecKuX BEUYHH JPYT OT Ipyra
0 3a/laHHBIM Habopam
AKCIIEPUMEHTAJIbHBIX JIaHHBIX,
OIPEAEIIATH 110 IOCTPOCHHOMY IpapuKy
yII0BOM KOA(PGUIIMEHT U CBOOOAHOE
cllaraeMoe, OLEHUBATh UX a0COJIFOTHBIE
Y OTHOCUTEJIbHBIE IOTPEITHOCTH
Onepuposams nonsamusmu: Tpapuk
3aBHUCHUMOCTH OJHOU (hU3HUECKOI
BEJINYMHBI OT IPYTOW, HEJIMHEWHAS
3aBUCUMOCTb, JIMHEApU3aLysl

HEJIMHEMHOM 3aBUCUMOCTH, IJIOIIA/Ib
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noJ1 rpauxom,
HIOCTPOEHUE
KacaTeJbHbIX

K rpaduKy (JeKIus)

o1 rpaikoM 3aBUCUMOCTH,
KacaresbHas K rpaduKy 3aBUCUMOCTH

B JaHHOM TOYKE.

3nambe nipaBUiia IOCTPOECHUS TpadUKOB
3aBHUCHUMOCTEN (PU3NUECKUX BETUUUH
JpyT OT Jpyra, (U3NUEeCKHUil CMBICI
IO MOJ TpaKOM 3aBUCUMOCTHU
U KacaTeJIbHOU K TpaduKy 3aBUCUMOCTHU
B JaHHOU TOYKE.

Cmpoums UCXOIHbBIE

U JIMHEapU30BaHHBIC TPaPUKH
3aBHUCHUMOCTEN (PU3NUECKUX BETUUUH
JPYT OT JIpyra, KacaTeJbHYIO K IpapuKy
HEJIWHENHOU 3aBUCUMOCTHU B JaHHOU
TOUKE.

Ipumenamo ipaBuIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JPYT OT JIpyra.

Onpeodensme 3HAYEHUS TUIOILAN

1oJi rpa)MKOM 3aBUCUMOCTH

U YIJI0BOTO KO3 duIimeHTa

KacaTeJIbHOU K IpauKy HEJIMHEHHOM
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3aBUCUMOCTH B JJAaHHOM TOYKE,
OLICHUBATh UX A0COJIFOTHBIE
HOTPEUIHOCTH.

Ycmanasnuseams e3aumocessu

MEX1y MaTEMaTHUECKUM MTOHATHEM
«(yHKLIHSD ¥ 3aBUCUMOCTBIO
(bu3nYeCKUX BETUYHH APYT OT JIpyra.
Hccrnedosams u unmepnpemuposams
rpaduky HEMMHEHHBIX 3aBUCUMOCTEH
(u3nyeCKUX BEIMYMH APYT OT Jpyra.
Pewamyp 3a1aun Ha IOCTPOEHUE
JMHEapU30BaHHBIX TpaUKOB
3aBHUCHUMOCTEN (PU3NUECKUX BETUUUH
JPYT OT JApyTa 1Mo 3aIaHHBIM Habopam
AKCIIEPUMEHTAJIbHBIX JIaHHBIX,
OIPEAEIIATH 110 IOCTPOCHHOMY IpapuKy
yII0BOM KOA(PGUIIMEHT U CBOOOAHOE
cllaraeMoe, OLIEHUBATh UX a0COJIIOTHBIE

N OTHOCHUTCIIbHBIC ITOI'PCHIHOCTH

1.7  W3mepenue 2 PaBHOMEpHOE 1 HEPAaBHOMEPHOE Onepuposams nonamusamu: Tpapux
3aBUCUMOCTHU IPSAMOJIMHEWHOE JBH)KCHUE. 3aBHUCHUMOCTH OJJHOU (hU3HUECKOI
KOOPAWHATHI IPAHULIBI Koopaunara, Bpemsi, CKOpOCTb BEJINYMHBI OT APYTOM, HEJIMHEWHAs
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1.8

o0JracT! HAMOKaHUS
OT BPEMEHH.
Jlnneapuzanus

3aBUCUMOCTH

(mpakTHKyM)

N3yuenue ynpyroro

THCTCpE3HCa

(mpakTHKyM)

Cuna. 3amepenue cuibl
JTUHAMOMETPOM. YTIpyrue
Y YaCTUYHO ynpyrue aedopmaiuu.

Cuna ynpyroctu. 3akoH ['yka.

3aBUCHUMOCTb, JINHEAPU3AIHs
HEJIMHEWHOU 3aBUCUMOCTH.

Cmpoums nuHeapu30BaHHbIN rpaduk
3aBUCUMOCTH (PU3UYECKUX BETUUNH
ApYT OT JApyra.

Ipumenamo ipaBUIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH APYT OT ApyTa.

Onpedensamy 3HAYEHHS YTIIOBOTO

K03 puImeHTa 1 CBOOOTHOTO
ciaraemMoro rpaduka TuHeHON
3aBHCHUMOCTH, OIICHUBATh

UX a0COJIIOTHBIE MOTPEIIHOCTH.
Hccneoosams u unmepnpemuposany
HEJIMHEHHYI0 3aBUCUMOCTh KOOPAUHATHI
IpaHMIIbl 00J1aCTH HAMOKaHUs Oymaru
OT BpEMEHH.

Hcnonvzo6ams CEKyHIOMED U PYIETKY
Onepupogsams NOHAMUAMU. CUTIA,
nedopmanus, ynpyrui Tuctepesuc.
Ymemw hopmynupoBats 3akoH ['yka,

coOupaTh SKCIEPUMEHTATBHYIO
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OtkioHeHus OT 3aKoHa ['yka.
IMucrepesuc. Pabota criib
Ha MaJIOM U Ha KOHEYHOM
nepemenieHuu. I'paduueckoe

npecTaBiICHUE padOThI CHIIBI

YCTaQHOBKY.

Dopmynuposams TUTIOTEY O XapaKTepe
3aBUCUMOCTH JJTMHBI 00BEKTA OT
BEJTMYMHBI IPUIIOKEHHON K HEMY CHUJIBI.
Cmpoumb HeTMHEUHBIN Tpaduk
3aBUCUMOCTH (PU3HUECKUX BETNINH
JpyT OT Jipyra.

Ipumenamo nipaBUIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JPYT OT Jpyra.

Hccneoosams u unmepnpemuposams
HEJIMHEHHYI0 3aBUCUMOCTD JIJTUHBI
00bEKTa OT BEJIMYMHBI TPUIIOKEHHOM

K HEMY CHJIBI.

Onpeodensams yroyi HaKJIOHA
KacaTelbHOM K rpaduKy HEIMHEHHOM
3aBUCUMOCTH B JJaHHOM TOYKeE, MJIOIIAb
o1 rpadKOM, OIIEHUBATh A0COJTIOTHBIE
¥ OTHOCUTEJBHBIC MOTPEITHOCTH ITHX
BEJIMYMH.

Hcnonvzosams cekyHnomep

U JUHaMOMCTDP.
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1.9

Haxoskxenne Maccol
JIMHEWKH U IIIPULA
C IOMOIIIBIO
YPaBHOBEILIUBAHUS

phIyara (mpakTUKyM)

AOGCOJIIOTHO TBEPI0€ TENO.
BpamarenbHoe nBuxeHue
TBEPOro Tejla. MOMEHT CHJIbI
OTHOCHUTEIBHO OCH BPAIICHUSI.
[1nevo cunbl. CrioxeHue cuil,
MIPUJIOKEHHBIX K TBEPJIOMY TEILY.
LenTp TsxecTu Tena. Y cioBus

paBHOBECHA TBEPAOTO TCJIA. Ppruar

Yemanasnusamo 63aumocesisu

MEX]Ty OIpeIesicHueM (U3HIeCKOi
BEJIMYMHBI «MEXaHWIEeCKasi paboTay

¥ TEOMETPUUICCKUM MTOHSATHEM
«ILTOTIAJIb TI0JT TpaMKOM 3aBUCUMOCTH
BEJIMYMHBI CHJIBI OT BEJIMUHHbI
nedopmarum

Onepuposams NOHAMUAMU. MOMEHT
CHJIBI OTHOCUTEIHFHO OCH BPAILICHHUSI,
TJICYO CHIIBI, IICHTP TSYKECTH Tela,
phIyar.

Ymems hopmyaupoBaTh MpaBUIIO
MOMEHTOB, YCJIOBHSI pABHOBECHS
aOCOJTFOTHO TBEPJIOTO TEJIa, CKIIAIbIBATh
CHUJIBI, PUJIOKCHHBIE K TBEPJIOMY TEITY,
coOupaTh FIKCIIEPUMEHTATBHYIO
YCTaHOBKY.

I1pusooums ipuMepbl TPUMECHECHUS
pBIYaros.

Dopmynuposams TUIIOTE3Y O XapaKTEPE
3aBUCUMOCTH KOOPAUHATHI TOYKH

OIIOpPbI YPAaBHOBCIICHHOI'O pbIyara
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OT BEJIMYUHBI CUJIBI, PUIIOKEHHOMN

K €ro KOHILY.

Cmpoums nTuHeWHbIN rpaduK
3aBHUCUMOCTH (PU3MUECKUX BETUYNH
JpyT OT Jipyra.

Ipumenamo ipaBUIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JPYT OT Jpyra.
Hccneoosams u unmepnpemuposamso
3aBUCHUMOCTb KOOPAMHATHI TOUKH
OTIOPBI YPAaBHOBEIICHHOTO phlyara

OT BEJIMYUHBI CUJIBI, PUIIOKEHHOMN

K €ro KOHITY.

Onpeodensms 110 TpapuKy TUHEHHOM
3aBUCUMOCTH 3HAYEHUS YTI0BOTO

K03 puImeHTa u CBOOOTHOTO
cJlaraeMoro, OlleHUBaTh a0COJIOTHBIE
¥ OTHOCHUTEJIbHBIE IOTPEITHOCTH ITHX
BEJIMYHH.

Hcnonvzoeams NTUHENKY, a TAKXKeE
HIMPUI] C NETCHUSIMH AJI1 U3MEPEHUS
o0Bbema.

Pewampw 3a1aun 0 paBHOBECUU phluara
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1.10 U3mepenue
K03 uienHTa
HHEPreTUUECKUX OTEPh
IPU OTCKOKE IIapHKa
OT MMOBEPXHOCTH

(TIpaKkTUKyM)

NmMnynbe cuiibl U U3BMEHEHHE
MMITyJIbCA TeJIa. 3aKOH COXPaHCHUS
uMmnyJsbca. Kunetnueckas sHeprus
MaTepUaIbHOU TOUYKH. Teopema

00 M3MEHEHUN KNHETHYECKOM
SHEPIUU MaTePUAIBHOM TOUKH.
IloTenuuanbHbIC

1 HETIOTSHIIMAJILHBIC CHITBI.
[ToreHnuanbHas SHEPTUsl.
[TorenumanbHas FHEPrus Tena

B OJTHOPOJIHOM TPAaBUTAIIMOHHOM
nosie. CBA3b pabOTHI
HETIOTCHIIHAIBLHBIX CHJI

C UBMCHEHHEM MEXaHUYESCKOM
JHEPrUU CUCTEMBI TeIl. 3aKOH
COXPaHEHUSI MEXaHUYECKOM
SHEPruM. YNpyrue u Heyrnpyrue
CTOJIKHOBEeHUS. BHyTpeHHss1

DHEPIUs Tena

Onepuposams NOHAMUAMU. UMITYJIbC
CHUJIBI, UMITYJIBC T€JIa, KHHETUYECKAs
DHEPrUs MATEPUATIbHON TOUYKH,
IIOTEHIHAJIBHBIE U HEITOTCHIIMAJIbHBIE
CHUJIBL, TOTCHIMAJIbHASI SJHEPI U

(B T.4. T€Na B OAHOPOJHOM
I'PaBUTALMOHHOM I10JI€), YIIPYTHe

Y HEYIIPYTHUE CTOJIKHOBEHUS.

Ymems hopMyaupoBaTh 3aKOH
COXpaHEHUs UMITYJIbCA U TEOPEMY

00 U3MEHEHUH KHHETHYECKON SHEPTUU
MaTepUAIbHOW TOYKH, 1aBaTh
ONPENEIICHUE TOTEHIUAIBHBIX

Y HENOTCHIIMAJIBHBIX CHIL;
(opMyIMpOBaTh 3aKOH COXPAHEHUS
MEXaHUYECKOU JHEPTUH.
IIpusooums npumepul CiIy4aes,
KOTJ]a UMITYJIbC T€Ia COXPAHSIETCS
WJIM HE COXPAHSIETCS, KOTa
MEXaHU4ECKask YHEPTUS CUCTEMBI
COXPAHSIETCS WIIA HE COXPAHSIETCA,

YIPYTUX U HEYTIPYTUX CTOJIKHOBEHUM.
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Hroro no pazgeny

20

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapuKa
MIOCJIE COYJTapEHUS C TTIOBEPXHOCTHIO
TOPU30HTAILHOTO CTOJIA OT BBICOTHI
copoca.

Cmpoums TUHENHBIN U HETUHEWHbBIN
rpauK 3aBUCUMOCTH (PU3HUIECCKUX
BEJIUYHMH JIPYT OT ApyTa.

Ipumensamo ipaBUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIUYHWH JPYT OT ApyTa.

Hccrnedosams u unmepnpemuposams
3aBUCHUMOCTH BBICOTBI OTCKOKA ITapuKa
MIOCJIE COYTapEHUS C TTIOBEPXHOCTHIO
TOPU30HTAILHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzoeams pyneTKy.

Pewamy 3anaun 06 aOCOMOTHO
YIPYTUX U aOCOTIOTHO HEYIPYTUX

COyAapeHusIx
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Pasnen 2. MoJiekyasipHasi pu3nka v TepMOANHAMHUKA

2.1.  Onpenenenue 2 KonnuecTBo TemnoTs!.
TEIIOEMKOCTH TermnoemkocTh Tena. Y iejbHas
TBEPAOTO TeNa Y MOJIIpHAsi TETIOEMKOCTH
(IpaKTUKyM) BEIIIECTBA. Y PaBHEHHE TEILIOBOTO

Oananca. TerioBoe paBHOBeCHE

Onepuposams noHAMuUAMU. KOTHIECTBO
TEIJIOTHI, TETUIOEMKOCTh TeJa, YACIbHAS
¥ MOJISIpHAs TeTIJIOEMKOCTH BEIICCTBA,
TEIJIOBOE PaBHOBECHE.

Ymems popmynupoBaTh ypaBHEHUE
TEIJIOBOTO OajlaHca, cooupaTh
IKCIIEPUMEHTATILHYIO YCTAHOBKY.
IIpusooums npumepwi Ten,
001a1ar0MKUX OQUHAKOBOM
TEIJIOEMKOCTBIO, HO Pa3TuIHOU
yIAEIbHON TEIJI0EMKOCTBIO.

Ilpumensmob ypaBHEHUE TETIIOBOTO
OanaHca 7Tl ONMCaHus Mporiecca
TEIJI000MEHa TBEPJIOTO TeJla C BOAOK.
Hccneoosams TENI000MeH

MEX Y TBEPJIBIM TEJIOM U YKHIKOCTIMHU
U UHMepNPemuposams pe3yabTaThl
9THUX OINBITOB.

Onpedensims TEMI0EMKOCTb TBEPAOTO
TeJa Ha OCHOBAHUH PE3yJIbTaTOB

OTIBITOB MO U3YYEHHUIO TEIIIO0OMEHA
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2.2.

N3mepenue
TEeMITepaTyphl pyK
AKCIIEPUMEHTATOPA
Y JaBJICHUSI, KOTOPOE
MOTYT CO3/aTh

€To JIETKHE
(TpaKkTUKyM)

JlaBneHue, 00beM, TEMIIEPATYPA,
KOJIMYECTBO BenlecTsa. Maeanbupiin
ra3. YpasHenue MeHeneeBa—
Knanenpona. ['a30Bbie 3aKOHBI.
I"a30BbIl TEpMOMETD

MEXTy TBEPJBIM TEIIOM U JKUIKOCTSIMHU
C pa3HbIMHU TEMIIEpaTypaMH, OLIEHUBATh
aOCOJIIOTHYIO U OTHOCHTEIBHYIO
HOTPEUTHOCTH U3MEPEHHOM BEJTHMUUHBI.
Hcnonvzoeams TEpMOMETD.
Yemanaenueams 63aumocessu

MEXTy 3aKOHOM COXpaHEHUS SHEPTUH
U YpaBHEHHEM TEIJIOBOTO OasiaHca.
Pewamp 3ajaun Ha IPUMEHEHHE
ypaBHEHHsI TEIJIOBOTo OanaHca
Onepuposams NOHAMUAMU. AABIICHUE,
o0BeM, TeMIiepatypa, KOJIHUECTBO
BEILIECTBA, UCAIbHBIN Ia3.

Ymempw 3anucpiBaTh ypaBHEHUE
MenaeneeBa—Kitaneipona,
(dbopMyIupOBaTh ra30BbI€ 3aKOHBI,
coOupaTh FIKCIIEPUMEHTAIBHYIO
YCTaQHOBKY.

3uamo yCTPOMCTBO U MPUHLUT PAOOTHI
ra30BOT0 TEPMOMETpA.

IIpusooumu npumepuvl IOBEACHUS Ta3a
IpU U3MEHEHUH €ro JaBJIeHHs, 00bema,

TEMIIEPATYPBHI.
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2.3.

D¢ dexTruBHBII

KO3 PUIMEHT
KECTKOCTU CUCTEMBI.
Onpenenenue MoayJis
FOnra npoBoJioku

C TIOMOIIBIO phlyara.
Onpenenenue npeaena
ynpyroi aedopmanuu
(mpakTHKyM)

Jledopmaruu TBepAOrO TENA.
Pactsaxenne u cxatue. Moayns
IOunra. Yopyrue u veynpyrue
nedopmarun. [Ipenen ynpyrux
nedopmanmii. 3akoH I'yka.
MOMEHT CuJIbl OTHOCUTENBHO OCH
BpauieHus. [limedo cunbl. YcinoBus

PaBHOBCCHA TBECPAOTO TCIIA. Ppruar

Ilpumensams TUHEUKY U CEKYHIOMED.
Onpedensimsb TEMIEPATYPY U TABICHUE
MJICAJIbHOIO ra3a o pe3yJbTaTam
OMBITOB C CAMOJIEJIEHBIM T'a30BbIM
TEPMOMETPOM.

Hcnonvzoeams TUHENKY

Y CaMOJEJIbHBIN ra30BbIM TEPMOMETP.
Yemanasnuseamo 63aumocesnsu
MEKly BHEIIIHUMU U BHYTPEHHUMU
MakporapamMeTpamMmu
TEPMOJUHAMHUYECKON CHUCTEMBI.
Pewamy 3anaun Ha IPUMEHEHHE
ypaBHeHust Menaeneesa—Kianeinpona
Onepuposams nousimusaMu. ypyrue
U Heymnpyrue nedopmManu,

npeaen ynpyrou aedopmarum,
MoxyJib FOHra, MOMEHT CHJIBI
OTHOCHUTEIBHO OCH BPAILICHUS, ILIEHYO
CHUJIBI, pbIYar.

Ymems GpopmynupoBats 3akoH ['yka
Ut iepopMaliiy pacTsiKeHUs
OJIHOPOJHOTO CTEPIKHS C IOCTOSHHBIM

MOMCPCUYHBbIM CCHCHHUECM, YCIIOBHC
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paBHOBecHsI aDCOIIOTHO TBEPIOTO Tea,
coOupaTh FIKCIIEPUMEHTATBHYIO
YCTaQHOBKY.

IIpusooums npumepsl ynpyrux

U HEYTIPYTUX Aedopmaiiuii, MaTepraion
¢ pasnu4yHbIMU MoayisiMu FOHra.
Ilpumenams 3akoH I'yka ays pacuera
nedopMaIui pacTsHKSHHSI POBOJIOKH.
Hccrnedosams 3aBUCUMOCTD YJUTHHEHUS
IIPOBOJIOKH OT BEIMYUHBI
PaCTITUBAIOLLIEN €€ CHJIBI

U UHMePNPemupo8ams

NOJTy4YEHHBIE PE3yIbTaThI,

B TOM YHCJIE JIsl ONIPEICTICHHS ITpeiena
ynpyroii nepopmanuu.

Onpeoensams Mosiynb FOHra npoBoioku
Ha OCHOBaHHUH PE3YJIbTATOB OIBITOB

0 PACTSHKEHUIO POBOJIOKH

C MTOMOIIIBIO PA3TUYHBIX TI0 BEIMYUHE
CWJI, OIICHUBATh a0COTIOTHYIO

¥ OTHOCHUTENBHYIO TIOTPEITHOCTb

u3MepeHHoro Moy FOnra.
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24.

N3mepenune

K03 urenHTa
[IOBEPXHOCTHOTO
HaTSDKEHUS METOA0M

OTpbIBA (ITPAKTUKYM)

[ToBEpXHOCTHOE HATSKEHUE.
KoadduimenT noBepXxHOCTHOTO
HaTsDKeHus1. Cuiia IOBEpXHOCTHOIO
HaTsDKeHus. Kamwspasie
siBiieHus. JlaBnenue

IO/ UCKPHUBJIEHHOM ITOBEPXHOCTBIO

xuakoctu. Gopmyna Jlamiaca

Hcnonvzosames HEpaBHOILICUUNA phIyar
JUTSl YBEITMYEHUS CUJIbl U TIEPEMEIIICHHUS.
Pewamps 3a1aun Ha TPUMEHEHUE 3aKOHA
I'ykxa nns pacuera pacTskeHuUs

Y CXKaTUs CTEPIKHEN

Onepuposams NOHAMUAMU:
MOBEPXHOCTHOE HATSKEHUE,

K03 dHULIHEHT TOBEPXHOCTHOTO
HATSHKEHUS, KAWL PHBIC SBIICHMUS.
Ymems 3aniuceiBaTh GOPMYITY JJ1s1 CUITBI
MOBEPXHOCTHOTO HATSHKEHUS, GOPMYITY
Jlanumaca ny1st onpeieneHus TaBICHUS
M0JT UCKPHUBJICHHON TTOBEPXHOCTHIO
KUIKOCTH, COOUPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
1Ipusooums npumepsbl TOBEPXHOCTHBIX
SIBICHUM Y KaITWUIAPHBIX SBJICHUM.
Ilpumensams METON OTPHIBA pAMKH

OT MMOBEPXHOCTH KUIKOCTH

TS U3MepeHus KodpduimeHTa
MOBEPXHOCTHOTO HATSYKEHUS KUJIKOCTH.

Hccrneoosamsb 3aBUCUMOCTD BEJIMIMHBI
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2.5.1.

Onpenenenue TOYKU

pOCHI (MMPAKTUKYM)

Hacelennsie 1 HEHACBILICHHBIE
napel. KauecTBeHHast 3aBUCHMOCTD
IIJIOTHOCTH U aBJIICHUSA
HACBIEHHOIO I1apa

OT TEMIIEPATYyPBHI,

MX HE3aBHCHUMOCTB OT 00beMa

CHJIBI, HEOOXOIMMOM JIJISt OTPHIBA

OT IMOBEPXHOCTHU BOBI TPOBOJIOYHOM
paMKu, OT €€ IepuMeTpa

U UHMepnpemupo8ams Pe3ybTaThl
IIPOBEJCHHBIX U3MEPEHUM.
Onpeodensamo ko3 pumeHT
MTOBEPXHOCTHOTO HATSHKEHUS JKUIKOCTH
IO pe3yJbTaTaM MPOBEICHHBIX
U3MEpPEHU, OIIEHUBATh a0COIIOTHYIO
Y OTHOCUTEJBHYIO ITOrPEIIHOCTD
VU3MEPECHHOMN BEIIMYUHBI.
Hcnonvszosams ppryar 1Jist CO31aHNS
CUJIbI 3aJJaHHOW BEJIMYWHBI.

Pewams 3anaun Ha IpuMeHEHUE
(bOpMYITBI 17151 CHITBI TOBEPXHOCTHOTO
HaTsDKeHus U popmydbl Jlamnaca
Onepupogams NOHAMUAMU.
HACBIICHHBINA U HEHACBIIIEHHBIN Map,
BJIQYKHOCTH BO3/yXa, a0CONMIOTHAS

Y OTHOCHUTEJIbHAS BIAXKHOCTb.

Ymemb KaueCTBEHHO ONUCHIBATh

3aBUCUMOCTbD IINIOTHOCTH U JAaBJICHUA
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HACBIIEHHOTI 0 napa. BiaxHOCTh
BO31TyXa. AOCOIFOTHAs

N OTHOCHUTCIIbHAA BJIaXXHOCTD

HACBIIIIEHHOTO Iapa OT TEMITEPaTyPHI,
WX HE3aBHUCHUMOCTH OT 00BheMa
HACBIIIIEHHOTO T1apa, coOupaTh
IKCIIEPUMEHTAILHYIO YCTAHOBKY.
I1Ipusooums npumepvl HACHIILIEHHOTO
Y HEHACHIIIIEHHOTO Mapa.
Hccrneoosams miporiecc BBITIAICHUS
POCHI TIPH TIOHWKEHUH TEMITEPATyPhI
BJIQKHOTO BO3yXa

U UHMepNPemupo8ams TOTyICHHBIS
pe3yIbTATHI.

Onpedensims 10 NOJYYEHHBIM
IKCIIEPUMEHTATHLHBIM TaHHBIM
TEMIIEPATypPy TOUKY POCHI, U 3aTEM,
C TIOMOIIBIO Ta0JIHIIBI 3aBUCUMOCTH
JaBJICHUS HACBITIICHHOTO MTapa BOIbI
OT TeMIIePaTypPbl, OTHOCUTEIHHYIO
BJIQYKHOCTH BO3/yXa, a TAKXKE
aOCOJIFOTHBIE 1 OTHOCUTEIIHHBIS
MOTPEITHOCTH dTUX BEIHUHH.
Hcnonvzoeams TEpMOMETD.

Pewamov 3aJa4Y1 Ha BBIYHUCIICHHUC
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2.5.2. 3HaKOMCTBO
C AIIEKTPUUYECKUM
KOH/JIEHCAaTOPOM

(TIpaKTUKyM)

DIIEeKTpUYECKUN 3apsi.
DIEKTPUYECKOE TOJIE.
HanpsixeHHOCTh M MOTEHIHAN
AIEKTPUYECKOTO 1oJisi. PazHocTh
NOTCHIMAJIOB U HAIIPSIKEHUE.
M3mepeHne HanpsKeHus.
Boaer™merp. Konaencarop.
DIIEKTPOEMKOCTb KOHJIEHCATOPa.
[TapamnensHoe

¥ IIOCJIEIOBATEIIbHOE COCIUHEHNE

KOHJICHCATOPOB

a0COJIFOTHOM M OTHOCUTEJILHOM
BIIAYKHOCTH

Onepuposams NOHAMUSIMU.
IIEKTPUICCKUI 3apsiI, IIICKTPHIECKOE
T10JIe, HAMIPSHKCHHOCTh M ITOTCHITHAI
AJIEKTPUYECKOTO TOJIs, pa3HOCTh
MOTCHITMAJIOB U HAIIPSIKEHUE,
KOHJICHCATOP, AJIEKTPOEMKOCTh
KOHJIeHCaTopa.

Ymemwb BIUUCISTH 3apsiji KOHJIEHCATOpa
IO €T0 JIEKTPOECMKOCTH

Y HaIIPSKEHUIO, IPUMEHSTH (DOPMYJIbI
JUTSL pacyeTa 3JIEKTPOEMKOCTH

IIPY MTOCJIEIOBATCIIEHOM

¥ TIapaJUICITILHOM COCTUHCHHH
KOH/ICHCATOPOB, COOMPATH
AIIEKTPUIECKYIO IICTIb.

IIpusooums npumepoi
MOCJICIOBATEIHLHOTO ¥ TaPAIIICIBHOTO
COCTMHEHUS KOHJICHCATOPOB.
Hccneoosamsb 3aBUCUMOCTD

HaIpsHKCHUS Ha KOHACHCATOPEC
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Hroro no pazgeny
Paznen 3. DaekrpoanHamMmuka.
3.1. H3yuenmue npouecca

pa3psiIKU KOHAEHcaTopa

(mpakTHKyM)

DNEeKTPUYECKU 3apsi.
DIEKTPUYECKOE TOJIE.
HanpsikeHHOCTD 1 TOTEeHIHUA
ANEKTpUUEcKOoro noiisa. Paznocts
MOTEHIMAJIOB U HAIPSIKEHUE.
DJIC ucrounuka toka. Ismepenue

HanpspbKeHus. BonbTMerp.

OT €ro 3JEKTPOEMKOCTH
U UHMEPNPemupoB8ams pe3ybTaThl
ATOTO IKCIIEPUMEHTA.

Onpeodensims OTHOIICHUE
AIIEKTPUUECKUX EMKOCTEH JIBYX
KOHJICHCATOPOB 10 U3MEPECHHBIM
3HAYEHUSIM HAIPSHKCHUSI Ha HUX,
OIICHUBATh a0COIOTHBIC

¥ OTHOCHUTEIIbHBIE TIOTPEITHOCTH
U3MEPSEMbIX BEJIMYHUH.
Hcnonvzoeams BOIBTMETD.
Pewamy 3anaun Ha coenuHeHne

KOHACHCATOPOB

Onepuposams NOHAMUAMU.:
ANEKTPUUYECKUH 3apsifl, DIIEKTPUUECKOE
1oJie, HAMPSHKEHHOCTh U MOTEHIIUAIT
AIIEKTPUYECKOTO T0JISI, Pa3HOCTh
MOTEHIIUAJIOB U HAMPSHKEHUE,

DJ1C ucTouHMKa TOKA, KOHJEHCATOP,

9JICKTPOCMKOCTDb KOHJICHCATOPA,
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Konnencarop. DneKTpoeMKOCTb
KOHJIEHCAaTOpa. DIEKTPUUECKOE
conpotuBieHue. 3akon Oma

JIJIS1 TIOJTHOM (3aMKHYTOM )
ANEKTPUUIECKON IIETIH.
Kongencarop B ienu nocTOsSSHHOTO

TOKa

AIEKTPUUYECKOE COMTPOTUBIICHHUE.
Ymems popmymupoBats 3akon Oma
JJ1S1 TIOJTHOM (3aMKHYTO)
AIEKTPUYECKON 1IeH, BBIYUCISATh
3apsi]l KOHJEHCATopa

10 €T0 IEKTPOEMKOCTH

U HaIpSKEHUI0, COOUPATh
AIEKTPUUYECKYIO 1IETIb.

IIpusooums npumepvi NOBEACHUS
KOH/JIEHCATOpa, BKJIIFOUEHHOTO B IIEMb
MOCTOSIHHOTO TOKA.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIBI TOKAa OT BPEMEHU
IIPU pa3psliKe KOHAEeHcaTopa

yepes pe3nucTop.

Cmpoumb TpaduK 3aBUCUMOCTH CUJIbI
TOKa OT BPEMEHU IIPU pa3psiIKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
IIpumensimo nipaBUia MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX

BEJINYMH JIPYT OT Apyra.
Hccnedosams 3aBUCUMOCTD CHIIBI TOKA
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3.2.

Onpenenenuve
YAETHLHOTO

COIIPOTHUBJICHUA

Cuia Toka. Hanpsikenue. 3akoH
OmMa ni1s1 yyacTka 1enu.

3J’I€KTpI/I‘-IeCKOC COITIPOTUBJICHUC.

OT BpEMEHHU MPH pa3psIKe
KOHJIEHCATOpa Yepes3 Pe3ucTop

U UHMeEPNPEemUpPos8ams Ty
3aBUCHMOCTb.

Onpedensims 3NEKTPOEMKOCTh
KOHJIEHCATOPa,

BBIpaXkas ee uepes3 yrioBoii

KO3 UIIUEHT KacaTeNbHOM K TpaduKy
3aBUCHUMOCTH CHJIbI TOKA PA3PSIKH
KOHJIEHCATOpa OT BPEMEHH,

OLIEHUBATh a0COJIIOTHYIO

Y OTHOCUTEJIbHYIO TIOTPEIIHOCTD
3JIEKTPOEMKOCTH.

Hcnonvzo6amb BOIBTMETP

U CEKyH0Mep.

Yemanaenueams 3aumocessu.
Pewiamb xauecTBEHHbIE 33a4YH

0 KOHJICHCATOpaX, BKIIOUEHHBIX B IETb
MOCTOSTHHOTO TOKa

Onepupogams nOHAMUAMU.

CHUJIa TOKa, HaMpsKEHHUE,

QJICKTPHUYCCKOC COITPOTHUBIICHHC,
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mMarcpualia MpoBOJIOKU

(mpakTHKyM)

3aBUCUMOCTb CONPOTUBIICHUS
OJTHOPOJTHOT'O IIPOBOJHUKA

OT €r0 JUIMHBI U TUIOIIAAN
HIOIIEPEYHOI0 CEYEHUs. Y 1eIbHOE

COITPOTHUBJICHUC BCIICCTBA

yZI€JIbHOE CONIPOTUBIICHNE

BELIECTBA.

Ymems popmynupoBats 3akoH Oma
JUISl y4acTKa LEIH, 3a1ChIBATh
dbopMyiTy 17151 3aBUCUMOCTHU
CONPOTHUBIIEHUS OTHOPOJTHOTO
MPOBOJIHUKA OT €r0 JJIUHbI

Y IJIOILIA]IU [TONIEPEYHOT0 CEYEHU S,
coOupaTh IMEKTPUUYECKYIO LIETIb.
IIpusooums npumepsl BEECTB

C Pa3JIMYHbBIM yJI€TbHBIM
COINPOTHUBIICHUEM.

IIpumensims METOJ U3MEPEHHUS

MaJIbIX AJIEKTPUYECKHUX
COIPOTHUBJICHUN.

Hccneoosams 3aBUCUMOCTb
HaIPSHKEHUS] MEXKIY KOHIIaMU OTPE3Ka
IIPOBOJIOKH OT JIJIMHBI 3TOTO OTpE3Ka
U UHmMepnpemupo8amsy pe3yabTaThl
IPOBEICHHBIX U3MEPEHU, BBIUUCIISATh
AIIEKTPUYECKOE COIPOTUBIIEHUE OTPE3KA

IIPOBOJIOKH 110 U3BMCPCHHBIM 3HAUCHUAM
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3.3.

N3mepenune
BOJIbT-AMIIEPHON
XapaKTEPUCTUKU
[OJIyIIPOBOIHUKOBOI'O

nuona (MPaKTUKYM)

[TonynpoBoganku. CoOCTBEHHAS
U TIpUMECHAasi IPOBOAUMOCTh
MOJIyITPOBOJTHUKOB.

CBolicTBa p-n-nepexoja.

[TosynmpOBOTHUKOBBIN IO/

CHUJIbI TOKA W HAPSKEHHUSL.
Onpeodensams yaenbHOE COTPOTUBIICHUE
MaTtepuralia MPOBOJIOKHU MO U3BECTHBIM
JUTMHE, TUaMETPy U CONPOTUBIICHUIO,
OIICHUBATh A0COJIIOTHYIO
Y OTHOCUTEJIbHYIO IOTPEIIHOCTh
yEIBHOTO CONMPOTUBIICHUS.
Hcnonvzo6ames MylnbTUMETP B pEKUMAX
BOJIbTMETPA U aMIIEpMETPa, JIUHEUKY,
MUKPOMETP.
Pewams 3anaun Ha 3akoH OMa
JUISl y4acTKa LeNH U Ha 3aBUCUMOCTD
CONPOTHUBJIEHUS OTPE3KA MIPOBOJIOKHU
OT €ro XapaKTePUCTUK
Onepuposams NOHAMUAMU:
MOJTYITPOBOTHUK, COOCTBEHHAS
Y TIpUMECHAasi TPOBOJAUMOCT,
Pp-n-Tiepexo/i, OJYIPOBOTHUKOBBIMI
JTO]L.
Ymems 0OBSICHATE IPUPOLY
COOCTBEHHOM U MPUMECHOM
IPOBOJIMMOCTH, CBOMCTBA
p-n-Tiepexo/ia, MPUHIKUI 1eUCTBUS
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MIOJTYTIPOBOTHUKOBOTO THO/A,
ero (pyHKIIMOHUPOBAHUE

IIPU BKIFOYEHHUH B AJIEKTPUUYECKYIO LIETIb
MOCTOSTHHOTO TOKA B MPSMOM

¥ B 00paTHOM HaIpaBlIeHUH, COOUPAThH
ANEKTPUUYECKYIO IIETIh, YUTATh
MapKUPOBKY TIOTYTIPOBOTHUKOBOTO
oA,

I1Ipugooums npumepwl NCTIOIB30BAHUS
MIOJTYTIPOBOTHUKOBOTO IMO/1A

B DJIGKTPUICCKUX LETISX.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTH CHJIBI TOKA, TEKYIIETO
qyepes3 MOTyIPOBOIHUKOBBIN THOI,

OT MOJIAaHHOTO HA HETO HAIIPSKEHUSI.
Cmpoums dKCTIEpUMEHTAIIEHO
BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) mostynipoBOAHUKOBOTO TMOAa
IIPU €T0 BKJIFOUEHUH B 3JIEKTPUUECKYIO
IIENb MTOCTOSTHHOTO TOKA B MPSIMOM

¥ B 00paTHOM HampaBJICHUU.
Ipumensamo ipaBUIIa TOCTPOCHUS

rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
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Hroro no pazgeny
OBLIEE KOJIMYECTBO

YACOB I1O ITPOT'PAMME

34

BEJIUYMH JPYT OT ApyTa.
Hccneoosams BAX

MOJYIIPOBOJHUKOBOIO AUOAA,
BKJIFOYEHHOTO B IIENIb TOCTOSIHHOTO TOKA
B IIPSIMOM M B 0OpaTHOM HAmpaBJICHUH
U UHMePNpemupos8ams

3Ty 3aBUCUMOCTb.

Onpeodensims dNEKTPUUECKOE
COIIPOTUBJIEHUE MOJTYIPOBOJIHUKOBOTO
JIA0J1a TP TAHHOM 3HAYCHUU
HaIpsHKEHUs!, OLICHUBATh a0COJIIOTHYIO
Y OTHOCHUTEIBHYIO IOTPEITHOCTD

3TOMN (HU3NYECKOUN BEITUUUHBI.
Hcnonvzosams BOJIBTMETP, aMIIEPMETP,
MIEPEMEHHBIN PE3UCTOP, MAKETHYIO
IJ1aTy, MOJYIPOBOIHUKOBBINA JUO.
Pewamy 3a1aun Ha LIENU IOCTOSIHHOTO
TOKA MPU HAIMYUK B HUX UJ€ATBHOTO

Mojaa
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11 KVIACC

Ne

/11

HaumenoBanue
KommuectBo
pa3aesnoB U TEM
4acoB
y4eOHOro npeamera

Paznen 1. daekrpoamHamuka

1.1.

O11eHKa BEJIMYNHBI 2
TOPU30HTAIBLHON

COCTaBJISIIOIIIEH

MarHUTHOM UHAYKIINHU
MarHUTHOTO IT0JIS

3emun (ITPaKTUKYM)

[IporpammHoe conepkanue

MarnautHoe nosie. Bektop

MAarHATHOW HHAYKIUU. [[puHnmn

CyICpro3niiuyu MarouTHbIX TIOJICH.

JIMHAY MarHUTHON MHAYKIIUU.
MarauTHoOE noJie KaTymKu

C TOKOM

XapakTepuCTUKA IEITETbHOCTH

oOy4Jaronuxcs

Onepuposame NOHAMUAMU: MATHUTHOE
0JI€, BEKTOP MarHUTHON MHYKIIHH,
JMHUY MarHUTHOM WHIYKIIHH.
Ymems popMyaupoBaTh MPUHIHIT
CYIEPIO3UIIH MAarHUTHBIX MOJIEH,
n300pakaTh TUHAHA WHIYKITUH
MarHUTHOTO ITOJISI KATYIIKH C TOKOM,
cOOMpPATh FIKCIIEPUMEHTATIBHYIO
YCTaHOBKY.

IIpusooums npumepsvl IPUPOAHBIX
00BEKTOB M TEXHUUECKUX YCTPOMCTB,
SIBIISTIOIIUXCS] HICTOYHUKAMHU
MOCTOSIHHOTO MarHUTHOTO TTOJISI.
[Ipumensims TPUHLIUT CYTIEPIIOZUIIIH
MarHUTHBIX TIOJICH.

Hccnedosams IpOCTPaHCTBEHHYIO

OPHMEHTALMIO BEKTOPAa NHIYKLIUH
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MarHUTHOTO IOJIsI, CO37]aBaEMOT0

HA OCHU COJICHOU[IA MPHU CYNEPHO3ULINH
MarHUTHOTO MOJIst 3eMJIM U MarHUTHOTO
M0JIS COJICHOU/IA, B 3aBUCUMOCTH

OT CHJIBI TOKA B BUTKaX COJICHOM A

U UHMepnpemupo8ams NMOITyYEHHbIE
PE3yJIbTaThI.

Onpeoensims 10 pe3yabTaTam
IPOBEJICHHOI'0 SKCIIEPUMEHTA MOAYJITh
TOPU30HTAIBHOM COCTABJISIOLIEH
BEKTOpa MarHUTHOW MHIYKIUU
MarHMTHOTO MOJIs 3eMJIH, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTh U3MEPEHHOH (PH3UUECKOM
BEJIMYMHEI.
Hcnonvzoeams KOMIIAC, COIEHOU,
Ja00paTOPHBIN OJIOK MUTAHUS,
TPAHCIIOPTHP.
Pewams 3a1aun Ha IpUMEHEHUE
MIPUHITUTIA CYTIEPTIO3UITH MAarHUTHBIX

moJieu
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1.2.

N3mepenune
3aBUCHMOCTH BEJIMYUHBI
MarHATHOW MHAYKIUU
MAarHuTHOTO TOJIS

MarauTa OT paCCTOAHUA

(mpakTHKyM)

MaruautHoe nosie. Bektop
MAarHUTHOM MHAYKIUHU. JIMHUU
MarHMTHOM UHAYKIUU. MarHuTHoe

I10JI€ ITIOCTOSAHHOI'O Maroura

Onepuposams nousmusMy.: MarHUTHOE
110JIe, BEKTOP MarHUTHON MHIYKIIUH,
JIMHUY MarHUTHOW MHyKLIHH.

Ymems n300paxatb TMHUU UHIYKIIUH
MarHMTHOTO I10J151 IIOCTOSIHHOTO
MarHura, cooupatb
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi IPUPOIHBIX
OOBEKTOB U TEXHUYECKUX YCTPOUCTB,
ABJISIFOLUXCSI HCTOYHUKAMU
IOCTOSTHHOI'O MarHUTHOTO TIOJIS.
Ilpumensamos cMapThoH

C IIPEAYCTaHOBJIEHHBIM IIPOTPAMMHBIM
o0OecrieueHneM I U3MEPEHUs
BEJIMYMHBI MArHUTHOI'O T10JIS, IIPABUIIA
MOCTPOCHHUS IPpa)UKOB 3aBUCUMOCTEMN
(bu3MYECKUX BEJIMYUH JIPYT OT ApYTra.
Hccnedosams 3aBUCUMOCTb BETMUUHBI
MarHUTHOW MHYKIIUA MarHUTHOTO
110JIs TIOCTOSIHHOT'O MAarHUTa

Ha ero IPOJO0JIBbHOM OCU CUMMETPUHU

OT PaCCTOSHUS MEXIY LUEHTPOM
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1.3.

HaOmroneuue
MarHuTHOT'O
rucTepesnca

(TpaKkTUKyM)

MarunurtHoe noJie. Bektop
MAarHUTHOW UHAYKUHU. JIMHUH
MarHATHOW UHAYKIUHA. MarautHoe
N0JIE KATYIIKU C MMOCTOSTHHBIM

TOKOM. MarHuTHoe nosjie

MAarHATa U TOYKOW U3MEPEHUMN

U UHmMepnpemupo8ams NOIYyYECHHbIE
pE3yJIBTaTHI.

Cmpoumsb 3KCIEPUMEHTAIbHO rpa(uK
3aBUCHUMOCTH MOJYJISI MATHUTHOM
WHIYKIUHA MarHUTHOTO MOJIs
IOCTOSIHHOI'O MarHuTa

Ha €ro NpOJO0JIbHOM OCH CUMMETPHH
OT PacCTOSIHUA MEXAY LEHTPOM
MAarHATa U TOYKOW U3MEPEHUN

(c yueToM aOCOIIOTHBIX MOTPEIIHOCTEH
U3MEPEHHBIX (PU3NYECKUX BETUUHH).
Hcnonvzoeams TAITMHIAPUYECKUN
IIOCTOSIHHBIN MAarHUT, JIMHEUKY.
Pewams 3anaun Ha IPUMEHEHNE
IIPUHLINIA CYIIEPIIO3ULIMA MAarHUTHBIX
oJie

Onepuposams noHAMuUAMU. MATHUTHOE
I10JI€, BEKTOP MarHUTHOW MHIYKIIUH,
JIMHUY MarHUTHOW MHIYKLWH,
(deppomMarHeTuk, MarHUTHBIN

TUCTCPE3HC.
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B BeniecTse. PeppOMarHeTHKH.

MarauTHbIN TUCTEPE3UC

Ymemsb n300paxkats TMHAN UHAYKIIUU
MarHUTHOTO TIOJISI KATYIIKA

C IOCTOSTHHBIM TOKOM, OOBSICHSITh
ABIIeHUs (heppoMarHeTu3Ma

Y MarHUTHOTO TUCTEpE3uca, CoOOnpath
OKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpugooums npumepvl MaTEPHUAIIOB,
obnanarmux GeppoMarHuTHBIMUA
CBOMCTBaMH.

Ipumensmo cMapThOH

C TIPEIyCTaHOBJICHHBIM ITPOTPAMMHBIM
oOecrieueHneM 11 U3MEpPEHUs
BEJIMYMHBI MATHUTHOTO TTOJIS, TIPaBUIIA
MOCTPOCHHUS IPpa)UKOB 3aBUCUMOCTEH
(bU3MYECKUX BEIIMYUH JIPYT OT ApyTra.
Hccrnedosams 3aBUCUMOCTH BEITMUUHBI
MarHUTHOW WHYKIIMH MarHUTHOTO
10JIs1 BOJIM3M TOPIIA KaTYIIKH

C IOCTOSTHHBIM TOKOM, HAMOTaHHOM

Ha (epPOMATHUTHBIN CEPICUHHUK,

OT CHJIBI TPOTEKAOIIETO Yepe3 KaTYIIKy

TOKA U UHMEPNPEeMmUposanmy
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1.4

Nzyuenne paboThl
AIIEKTPOIBUTATEIIS
Y IMHAMO-MAaIlINHBI

(qactsb 1) (nexums)

[TocrosiHHbBIN TOK, cujla AMnepa
(ee HampaBJIEHUE W MOYJIh),
AJNEKTPOJBUTATETh TOCTOSTHHOTO
TOKa, IMHAMO-MalllruHa (TeHepaTop

ITOCTOAHHOTO TOKa)

MOJTy4YEHHBIE Pe3yJIbTaThI

KaK HaOJI0IeHUE MarHUTHOTO
rUcTepe3unca.

Cmpoump 3KCIEPUMEHTAIBHO rpapuK
3aBHCHUMOCTH MOJYJIS MAaTHUTHOM
WHAYKIIMA MATHUTHOTO TTOJISI KaTYIIKU
¢ heppOMarHUTHBIM CEPIACYHUKOM

OT CUJIBI IPOTEKAIOIIETO Yepe3 KaTYyIIKY
TOKa (C y4eTOM aOCOIOTHBIX
IIOIPELIHOCTEN N3MEPEHHBIX
(bu3MYECKUX BEIUYHH).
Hcnonvzosams 1a00paTOpHBIN
UCTOYHUK MUTAHUSA

Onepuposams nousmusamu. cuia
Amriepa, 3JIeKTpOABUTATEIb,
JMHAMO-MaII1HA.

Ymems onpenenste MOIyJIb

U HalpaBJIeHUE CUJIbl AMIiepa.

3namo uctopuro u300peTeHus
AIIEKTPOBUTATEIS

U COBEpIICHCTBOBAHUS

€ro KOHCTPYKIIMH, YCTPOUCTBO
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1.5.

Nzyuenne paboOThI
AIIEKTPOIBUTATEIS
Y IMHAMO-MAaIlINHBI

(4acTsb 2) (MpakTUKyM)

[TocrosiHHbBIN TOK, cujla AMmepa
(ee HampaBJIEHUE W MOYJIh),
AJNEKTPOJBUTATETh TOCTOSTHHOTO
TOKa, IMHAMO-MalllruHa (TeHepaTop

ITOCTOAHHOTO TOKa)

Y IIPUHLINI JEHUCTBUS
AIEKTPOABUTATENS IIOCTOSHHOTO TOKA
U TMHAMO-MAIlVHBI.

IIpuooumys npumepsvt IPUMEHEHUS
AIEKTPOABUTATENS IIOCTOSHHOTO TOKA
Y TUHAMO-MAIlIWHBI.

Onpedensimp HaNpaBIECHUE BpaAIICHUS

SIKOPS QJICKTPOABUTATCIIA ITPU 3a/IaHHOM

HaIlpaBJIECHUU NPOTEKAHUS
AJIEKTPUYECKOTO TOKAa B 0OMOTKaX
CTaHUHBI.

Pewamy 3anaun 0 31€KTpOABUTATETE
ITOCTOSIHHOTO TOKA U IMHAMO-MallIuHE
Onepuposams noHaAmuAMuY. CAIA
Am1iepa, 371eKTpOABUTaTENb, TUHAMO-
MallliHa.

Ymems onpenenste MOIyIIb

U HalpaBJIeHHE CUibl AMnepa,
CcOOMPATH IKCIIEPUMEHTAIIBHYIO
YCTaHOBKY.

IIpuooumys npumepsbt IPUMEHEHUS

QJICKTPOABUTATCIIA ITIOCTOAHHOTO TOKA
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Hroro no pazgeny

10

U INHAMO-MallliHBbI.
Ilpumensimov TEOPETUUECKUE CBEJICHUS
00 3JIEKTPOJIBUTATEIIE TIOCTOSTHHOTO
TOKa U O TMHAMO-MalIuHe

11 0OBbSICHEHHUS IPOBOUMOTO
AKCIIEPUMEHTA.

Hccneoosams 1Be 3aBUCUMOCTHU:

1) cumbl TOKa, BeIpabaThIBaEMOI
reHEPATOPOM, OT BEJIMYUHBI MOMEHTA
CHWJIbI, IPHJIOKEHHOTO K €r0 Baly;

2) BEJIMYMHBI HAITPSHKEHU S, TOJJAHHOTO
Ha DJIEKTPOABUTATEIIb,

OT 4aCTOTHI €T0 BPALICHHUS

Y MEXaHUYECKOM HArpy3KH €ro Bajia

U UHmMepnpemupoeams IOJITy4YCHHbIE
pE3yJIbTaTHI.

Hcnonvzoeams 31€KTPOMOTOD,
71a00paTOPHBII UCTOUYHUK MMUTAHUS,

peocTar, MyJIbTUMETP
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Pa3znen 2. Kosieoanusa u BOJIHEI.

2.1.

N3yuenue 3aBUCUMOCTH
nepuoia KoaeoaHuit
JINHENKU

Ha HUJIMHAPUYECKON
MMOBEPXHOCTHU

OT paauyca ee

KPUBU3HBI (IPAKTUKYM)

["apMoHMUYeckre KoJecOaHusI.

HMx kuHEeMaTHueckoe,
JTUHAMUYECKOE U SHEPTETHUECKOe
onucanue. [lepuoa u yactoTa
koneOanuii. [lepuon manbix
CBOOOHBIX KOJIEOaHUI

MaTCMaTHYCCKOI'0O MasdTHHUKA

Onepuposams NOHAMUAMU.
rapMOHUYECKUE KoJieOaHus,

MEPHO]T ¥ 9aCTOTa KOJICOAHHIA.

Ymems 3anuceiBath

Y MHTEPIIPETUPOBATH YPABHEHUE
rapMOHUYECKUX KOJICOaHU M, IPUMEHSTh
3aKOH COXPAaHECHHS SHEPTHUHU

TUTsI KOJ1e0aTeNbHBIX MPOIECCOB,
coOUpaTh IKCIEPUMEHTATILHYIO
YCTaHOBKY, OOBSACHSTH POJIb MaJIOCTH
aAMIUTUTY/IbI KOJIEOaHU.

IIpusooumv npumepsl K0nedATEIHHBIX
MTPOIIECCOB.

Dopmyruposams TUTMIOTE3Y O XapaKTEPe
3aBUCUMOCTH TIepUoa KoJIeOaHu
JIMHENKHU HA HWIMHAPUYECKON
MOBEPXHOCTH OT PaJinyca €€ KPUBU3HBI.
Hccnedoosams 3aBUCUMOCTHU MIEPUOIA
KOJIeOaHUM JTMHEUKU

Ha IMTHHIPUIECKOMN MMOBEPXHOCTH

OT pajiiyca €€ KpUBU3HBI
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2.2.

I/ISY‘ICHI/IC 3aBUCUMOCTHU

aMIUTATYIbI KOJIeOaHMI

2

["apMonnyeckue konedaHusl.

AMHJII/ITy,Z[a, nepuoa 1 4aCctota

U UHmMepnpemupo8anms MOTYICHHYIO
3aBHCHMOCTb.

Cmpoumb rpavK 3aBUCUMOCTH
nepuo/ia KojaeOaHuil TNHEUKU

Ha MAJIUHAPUIECKOU TOBEPXHOCTH

OT paJinyca €e KpUBHU3HBI

Y JINHEAPU30BBIBATH ATy 3aBUCUMOCTh
(c yueToM aOCOJTFOTHBIX TOTPEITHOCTEN
HU3MEPSIeMBIX (PM3UYECKUX BEIIMUMH).
Ilpumensmo ipaBUIIa TOCTPOCHUS
rpadrKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEIIMYWH JAPYT OT APYTa.
Hcnonv3o6amsb NTUHEWKY, CEKYHIOMED.
Yemanasnueame 63aumocessu

MEXIy KHHEMATHICCKUM,
JTUHAMUYECKUM U DHEPTETUIECKUM
OTIMCAaHUEM TAPMOHUIECKUX
KoJIeOaHu .

Pewams 3anaun Ha TApMOHUYECKHE
Kosie0aHus

Onepuposamb NOHAMUAMU.

rapMOHHNYCCKHUEC KOJ'IC6aHI/I}I,
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IIPY>KUHHOTO MasiTHUKA
OT BPEMEHU

(IpaKkTUKyM)

KOJICOaHUH.
ITonsATHE 0 3aTyXarOMMX

KOJIEOAHUSX.

aMIUIUTY1a, IEPUOJ U 4acTOTa
KoJeOaHmil, 3aTyxaHnue KoJaeOaHmii.
Ymems 0OBSICHATDH 3aTyXaromue
KoJie0aTeNIbHBIE TIPOIIECCHI C MO3UIINI
3aKOHA U3MEHEHUSI MEXaHUYECKOM
SHEpPruM, COONpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooumu npumepsvi 3aTyXarOMIMX
KOJIEOATEIBHBIX MTPOIIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHMOCTH aMILTUTYbI KoJeOaHuH
MPYXKUHHOTO MasTHUKA OT BpEMEHU
NP HAJTMYUW 3aTyXaHUS.

Cmpoums TpapuK 3aBUCUMOCTH
aAMIUTATY B 3aTYXAIOMIMX KOJIeOaHH
MasiTHUKA BPEMEHH U JINHEAPH30BBIBATh
ATy 3aBUCUMOCTH (C YUETOM
a0COTIOTHBIX IOTPEUTHOCTEH
U3MepseMbIX (U3UYECKUX BEJIIMUUH).
Ipumenamo npaBuIa MOCTPOCHUS
rpaduKOB 3aBUCUMOCTEN (PU3UIECKUX

BEJIMYMH JPYT OT JIpyra.
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2.3.

N3mepenne akTHBHOTO
U PEAKTUBHOI'O
COITPOTHUBJICHUN
KaTyLIKA
UHIYKTUBHOCTH

(TpaKkTUKyM)

IlepeMeHHBII TOK. AMIUIUTYTHOE U
JNEUCTBYIOIIEE 3HAYCHUE CUIIbI TOKA
u HanpsbkeHusi. CHHyCOMaabHbIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJIEHCATOp U KaTylIKa
WHJIYKTUBHOCTH B LI€MHU
CUHYCOUJAIBHOTO IIEPEMEHHOTO
TOKa. AKTUBHOE U PEAKTUBHOE
(€EMKOCTHO€ ¥l UHIYKTUBHOE)

CONPOTHUBJIEHUE

HUccnedosams 3aBUCUMOCTD aMILTUTYIbI
3aTyXaronmx Kojie0aHui MasTHUKA

OT BPEMEHU U UHMEPNPEMUPOBATND

3Ty 3aBUCUMOCTb.

Hcnonvzoeams TUHENKY U CEKyHIOMEP
Onepuposamb nowamuamu.
MEPEMEHHBII TOK, aMIUTUTYTHOE

U ICHCTBYIOIIEE 3HAUCHUE CUJIBI TOKA

U HaNpsDKEHUs, CHHYCOUIATbHBIN
IEPEMEHHBIN TOK, AKTUBHOE,
pEaKTUBHOE, EMKOCTHOE U UHAYKTHBHOE
COIPOTHUBIICHUE.

Ymems 0OBICHATH TOBEACHNE
pe3ucTopa, KOHJEHCATOpa U KaTyIIKU
MHIYKTUBHOCTH, BKJIFOUEHHBIX B 1I€TIb
CHUHYCOMIAJILHOTO [IEPEMEHHOT0 TOKA,
COOUPATD ANEKTPUUYECKYIO LIETIb
(Tmoce0BaTeIbHO COSTUHEHHBIC
PE3UCTOP U KaTyIIKa MHTyKTUBHOCTH,
HOJKIIIOUEHHBIE K TEHEPATOpY).
IIpuooumys npumepsbt IPUMEHEHUS

PCAKTHBHBIX 3JICMCHTOB B LICIAX
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MEPEMEHHOTO TOKa.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTATYAbI HATIPSKEHUS
Ha PE3UCTOpPE OT YaCTOTHI [T0/1aBAEMOTO
Ha BXOJ LIETTH TIEPEMEHHOTO
HaIPSHKEHUS TOCTOSTHHON aMTUTUTY/IbI.
Cmpoums TpapuK 3aBUCUMOCTH
aMIUTATY 1Bl HATIPSOKCHMS Ha PE3UCTOPE
OT YacTOTHI MMOJABAEMOT0 Ha BXO/I IIETIH
MEPEMEHHOTO HAIPSIKEHUS TOCTOSTHHOM
aAMIUTUTYIBI (C y9€TOM a0COTFOTHBIX
MOTPEITHOCTEN U3MEPSEMBIX
(hbU3NYECKUX BEITUYHH).

IIpumensmo ipaBUIIa TOCTPOCHUS
rpaduKOB 3aBUCUMOCTEN (PU3UIECKUX
BEIIMYUH JAPYT OT APYTa.

Hccrnedosams 3aBUCUMOCTH aMILIUATY JTbI
HaTPSDKEHUST Ha PE3UCTOPE OT YaCTOTHI
M0JITaBa€MOTO Ha BXO/I IIETH
MEPEMEHHOTO HAIPSKEHUS TTOCTOSTHHON
aMIUTATY bl U UHMEPNPemuposamy

IMOJIYYCHHYIO 3aBUCUMOCTb.
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24.1.

Bsenenue
B 9KCIIEPUMEHTAIBHYIO

aKyCTUKY (JICKI1S)

MexaHn4yecKkue BOJIHBI, YCIOBHS

ux pacupocTtpanenus. [lonepeuynsie
U TIpoI0JIbHBIE BOJHBL [lepuos,
4acToTa, CKOPOCTh
pacnpoCTpaHEHUs U JIJIMHA BOJIHBI.
OTtpakeHue, MpeIoMIIEHUE,
uHTepPepeHIus 1 nudpaxuus
BOJIH. 3BYK KaK MEXaHUYECKas
BosHa. CKOpOCTH 3BYyKa.
I'pomxkocTs 3ByKa. BeicoTa ToHa.

O6eptonsl. TeMOp 3ByKa

Onpedensimb aKTUBHOE CONPOTUBIIEHUE
KaTYIIKA WHIYKTUBHOCTH

(o HU3KOYACTOTHOM 0bOJs1acTu rpaduka)
Y UHIYKTUBHOCTH KaTYIIKA

(TI0 BBICOKOYACTOTHOM 4acTH rpaduka).
Hcnonvzoeams reHEPATOP HUBKOU
4acTOThI, OCIMILTOTpad UM BOJILTMETP
NEePEMEHHOTO HAMPSKEHUS.

Pewamys 3a1aun Ha LIETIM IEPEMEHHOTO
TOKa C pe3UCTOPaMU, KOHJIEHCATOPAMHU
U KaTylIKaMy UHIYKTUBHOCTH
Onepuposamsb NOHAMUAMU.
MeXaHW4YeCcKas BOJIHA, IEPUOI,
4acToTa, CKOPOCTh PACIPOCTPAHEHUS

U JIJIMHA BOJIHBI, OTPAXKEHUE,
npesioMiIeHue, uHTephepeHus

U 1u(paxius BOJIHbI, 3BYK, CKOPOCTb,
I'POMKOCTb, BHICOTA TOHA, 00EPTOH

u TeMOp 3ByKa.

Ymems 00BSACHATD pa3inune MEXIy
MOTIEPEYHBIMU U MPOI0TbHBIMHU

BOJIHAMH.
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3nams GOpMyIIbl, CBSI3BIBAIOIINE
CKOPOCTb, IEPHO/I, YACTOTY U JUTUHY
BOJIHBI, POCTEUIIINE METO/IbI
UCCJIEJOBaHMSI 3ByKOBBIX CUTHAJIOB.
IIpusooums npumepsl 3ByKOB pa3HOU
I'POMKOCTH, BBICOTHI TOHA U TeMOpa,
SBJICHUH OTPa)KEeHUs, MPEJIOMIICHHUS,
uHTepPepeHIINH U JUPPAKIIII BOJTHBI.
Onpeoenamp Ha CIIyX 3BYKH BBICOKUX
Y HU3KHX YacTOT, TOHAJIbHBIE 3BYKH
U LIyMBI.

Pewamo 3aa494 O 3BYKOBBIX BOJIHAX

2.4.2. OcumumiorpamMma 1 ITepuon, yactora, CKOPOCTH Onepuposamsb noHAMUAMU. BBICOTA
Y CTIEKTP IJ1aCHBIX pacupoCTpaHEHUs U JJIMHA BOJHBL.  TOHA, 00EPTOHBI, TEMOP 3BYKa, CIEKTP
3BYKOB (IIPAKTUKYM) CkopocTs 3ByKa. ' pOMKOCTB 3ByKa. = 3ByKa, OCIHHJIJIOTpamMMa.
Bricora Tona. O6epronsl. TemOp Ymemv 00BsicHATD, Kakas nHpOpMaIUs
3Byka. CHeKTp 3ByKa COJIEPKUTCS B OCLIHIIJIOTpaMMe,

a Kakasi B CIIEKTpe, COONpaTh
HKCIIEPUMEHTAIbHYIO YCTAaHOBKY.
IIpuooumys npumepsl TPUPOAHBIX
IIPOLIECCOB U TEXHUYECKUX YCTPOMCTB,

KOTOPBIE TEHEPUPYIOT TOHAJILHBIE
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3BYKH U UTYMBbI, UX OCLUJUIOTPaMM

U CTIEKTPOB.

Ilpumensams 1714 NONy4EHUS
OCLIMJUIOTPAMM U CTIEKTPOB 3BYKOB
IIEPCOHAJIbHBINA KOMIIBIOTED

C MUKPO(HOHOM HIJIM CMAPTPOH

C IIPEyCTaHOBJIEHHBIM IPOIPAMMHBIM
o0ecrieyeHUEM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
OCLIAJUIOTPAMM H CIIEKTPOB Pa3IUYHbBIX
3BYKOB.

Hccnedosams 0CIUIIIOTPAMMBI

U CIIEKTPbI pa3INYHbIX TJIACHBIX
3BYKOB OJIM3KUX YacCTOT

U UHMEPnpemupo8ams 3TU
OCLIMJUIOTPAMMBI U CLIEKTPBHI.
Onpeoenamp 110 OCHMIIIOpaMMaM

U CIIEKTpaM aMILIUTY bl 3ByKOBBIX
BOJIH, YaCTOTHI UX TOHOB U 00E€PTOHOB,
OLICHHUBATh a0COJIOTHBIE

Y OTHOCUTEJIbHBIE TOTPELTHOCTH

HU3MCPCHHBIX (1)I/IBI/II-ICCKI/IX BCJIMYHH.
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2.5.1.

Crossune MEXaHUYECKHE

BOJIHBI (JIEKITHS)

Crosiuas MexaHH4YecKas BOJTHA
KaK CyMMa JIBYX BOJIH, O€TyIIHX

B IPOTHUBOMOI0KHBIX
HanpasieHusx. [lonepeynsie

Y TIPOIOJIbHBIE CTOSYUE BOJHBI.
[lepuon, yactoTta, CKOPOCTH
pacrpocTpaHeHus ¥ AJTUHA CTOsTYel
BOJIHBI. Y3JIbl U ITYYHOCTH.
Bimmsinue rpanun 0ofTHOMEPHOU
cpenbl Ha POPMUPOBAHUE CTOSTINX
BOJIH. P€30HaTOPHI C OTKPBITHIMU
M 3aKPBITHIMU KOHIIAMH. Y CIIOBHS
00pa30BaHUs CTOSIYMX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHO# TOH ¥ 00€PTOHBI

CTOSTYEN 3ByKOBOM BOJIHBI

Yemanaenusamo 63aumocesasu
MEK]ly TPOMKOCTBIO 3ByKa U BUJIOM
OCIUJIIOrPaMMBbI; MEK]Ty BHICOTOM
TOHa (TeMOpPOM 3BYyKa) U BUJIOM
CIIEKTpa

Onepuposamsb nousamusamu: cTosTdast
BOJIHA, y3€J U Ty4YHOCTh CTOSTYEH
BOJIHBI, OCHOBHOM TOH U 00€pTOH
CTOSIYEN 3BYKOBOM BOJIHBI.

Ymems 0OBSICHATH yCIIOBUS
00pa30BaHMsI CTOSTYMX 3BYKOBBIX BOJIH
B Pa3JIMYHBIX PE30HATOPAX, TPUHLIUII
NENUCTBUS KAMEPTOHA.

3Hams BUABI TPAHUYHBIX YCIOBUH,
(bopMyy, CBSI3bIBAIOIILYIO YACTOThI
OCHOBHBIX TOHOB U 00€PTOHOB

C JUIMHOW PE30HATOpPAa U CKOPOCTHIO
3BYKa.

IIpusooums npumepsi 3BYKOBBIX
PE30HATOPOB.

Pewams npocrenmue 3agaun

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 H3yueHue cuekrpa
3BYKa JINHEWHOTO

pe3oHaTopa

(mpakTHKyM)

OCHOBHO¥ TOH ¥ 00E€PTOHBI

CTOSTYEN 3ByKOBOM BOJIHBI

Onepuposams noHamuamuy. OCHOBHON
TOH ¥ OOEPTOHBI CTOSTYEH BOJIHBI,
TeMOp 3BYyKa, CIIEKTp 3BYKa.

Ymemv 00BACHATD, Kakast HHGOpMAIIUSI
COJIEPKUTCS CIIEKTPE 3BYKOBOM BOJIHBI,
coOupaTh FIKCIIEPUMEHTATIBHYIO
YCTaHOBKY.

IIpusooums npumepvl TAHEHHBIX
3BYKOBBIX PE€30HATOPOB.

Ipumensamu 1151 IOTy4EHUS 3BYKOB
caMoO/IeTbHBIN aKyCTHUECKUI PE30HATOP
(mpoOupKy, YACTHYHO 3aTIOTHEHHYIO
BOJIOW), a JIJIS TTOJTyYSHUS CIIEKTPOB
3BYKOB — ITEPCOHABHBIN KOMITBIOTED

¢ MUKpO(hOHOM Uu cMapTQhOoH

C IPEMyCTAaHOBJICHHBIM MPOTPAMMHBIM
o0ecrieYeHUEM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U TIEPBOro 00epPTOHA 3BYKOBOI
BOJIHBI OT JUTUHBI PE30HATOPA.

Cmpoums MMHEeapu30BaHHbIE rpaduKu
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3aBHCHMOCTEH YaCTOThI OCHOBHOTO
TOHA U IEPBOr0 00€pPTOHA 3BYKOBOI
BOJIHBI OT BBICOTBI BO3AYIITHOTO CTOI0a
B IpoOUpKe (C yueToM abCOTIOTHBIX
MOTPEITHOCTEN U3MEPSEMBIX
(bu3MYECKUX BEIUYHH).

Ipumenamo nipaBuIa MOCTPOCHUS
rpaduKOB 3aBUCUMOCTEN (HU3UIECKUX
BEJIMYMH JAPYT OT JpyTa.
Hccnedosams rpadyiku 3aBUCUMOCTEN
4aCTOThl OCHOBHOTO TOHA M ITEPBOTO
00epToHa 3ByKOBOM BOJIHBI OT BBICOTHI
BO3/IYIITHOTO CTOJI0A B MPOOUpPKE

U UHMepPNnpemupo8ams 3T TpauKu.
Onpeodensamb CKOPOCTh 3BYKa B BO3yXe
1o rpadukam 3aBUCUMOCTEH 9aCTOTHI
OCHOBHOTO TOHA M MEPBOro0 0OEpTOHA
3BYKOBOW BOJIHBI OT BBICOTHI
BO3JIYIITHOTO CTOJI0a B TpoOUpKe,
OIICHHMBATh A0COTIOTHYIO

Y OTHOCHUTEJIBHYIO MIOTPEITHOCTD

U3MEPEHHOMN (PU3NUECKON BEIIMUNHBI

83



2.6.1.

N3mepenue nokaszarens
PETOMIICHUS
IUI0CKONapasuieIbHON

IJIACTUHBI (TPAKTUKYM )

JIyu cBeta. OTpakeHue CBeTa.
3aKOHBI OTPAKEHHUS CBETA.
IIpenomienue ceera. 3aKOHBI
npeioMIIeHuUs cBeTa. AOCOTIOTHBIN
MIOKa3aTellb MPETOMIICHUS.
OTHOCHUTEINBHBIN [T0KA3ATENb

IMPCIOMIICHHA

Onepuposamb noHAmMuUsAMU: JIy4 CBETA,
OTpaX€HHE CBETA, IPEJIOMIIEHUE CBETA,
aOCOIIOTHBIN M OTHOCUTEIbHBIN
MOKa3aTeNb MPEITOMIICHUS.

Ymems hopmynupoBaTh 3aKOHBI
OTpaX€HUS CBETA, 3aKOHbI
pPEJIOMIICHHS CBETa, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
Ilpueooums npumepvl ONTUYECKUX
SIBJICHH, B KOTOPBIX HAOJIOIAF0TCS
SIBJICHUS] OTPAYKEHUS U IPEJIOMIICHUS
CBeETa.

Ipumensams 3aKOHBI TPEITIOMIICHUS
CBeTa.

Cmpoums X011 Ty4yen

MIPU NPETOMIICHUH CBETA

HA MOBEPXHOCTH.

Hccneoosams n3MeHEHNE
HaIpaBJICHUS JTydya CBETa, NaJaroIero
Ha OOKOBYIO MTOBEPXHOCTh
IJIOCKOIApasuieIbHOM MIIACTUHBI,

B 3aBUCUMOCTH OT yTJIa IMaJICHUsA
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2.6.2 W3mepeHue nokazarens
MIPETIOMIICHUS TTPU3MBI
110 MUHUMAJTLHOMY YTITY
OTKJIOHEHWSI JTa3ePHOTO

ay4da (MpakTUKYM)

[Ipenomnenue cBeTa. 3aKOHBI
peIoMIIeHuUs cBeTa. AOCOTIOTHBIN
II0KA3aTeJIb MMPEIOMIICHUS.
OTHOCHUTENBHBIN I0KA3ATEINb
npenomiienus. [lpusma.

[IpenomMitsarommm yroJi mpru3Mbl

U UHmMepnpemupo8ams NOITYy4YECHHbIE
pe3ynbTaThl.

Onpedensimp NOKa3aTeNb IPEIOMIICHUS
MaTepralla MNIOCKONAPAIIIETbHON
MJIACTHUHBI, OLICHUBATh a0COJIIOTHYIO

Y OTHOCHUTENBHYIO MTOIPEIIHOCTb
U3MEPEHHOMN (DU3NUECKOMN BETUUNHEI.
Hcnonvzoeams na3epHyro yKasKy,
JIMHEWKY.

Pewamo 3a1aun Ha IpeIOMIIEHHE CBETa
Onepuposamsb NOHAMUAMU.
MpeIoMIIEHUE CBETa, a0COITIOTHBII

Y OTHOCHUTEJBHBIN IMOKA3aTEIb
IPETOMIICHUS, TPEIOMIISIIOIINANA YTOJI
MIPU3MBI.

Ymemys paccunThIBaTH MUHUMAJIbHBIN
yTOJl OTKJIOHEHUS JTy4a TPEYroJIbHOM
PaBHOCTOPOHHEHN MTPU3MOM, cCOOMpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepst ONTUIECKUX
pUOOPOB, B KOTOPBIX TPUMEHSFOTCS

IMPCIOMIIAIOIINEC ITPHU3MBI.
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Ilpumensamo 3aKOHBI IPEIIOMIIEHUS
CBETA.

Cmpoumsb X011 Iy4el B TPEYTrOJIbHOU
PABHOCTOPOHHEH MPU3ME B CIIydae
MIPOM3BOJILHOTO HANIPABIICHUS AJCHUS
Jy4a U B CIy4ya€ MUHUMAJIBHOTO YIJia
OTKJIOHEHUS JTy4a.

Hccneoosams 3aBUCUMOCTD YTJIa
OTKJIOHEHUS JTy4a TPEYTroJIbHOM
PaBHOCTOPOHHEW MPU3MOMN

OT HaIlpaBJIEHUS NAJAOIIErO JIy4a

U UHmMepnpemupo8ams NOITYy4YECHHbIE
pE3yNbTATHI.

Onpeodensims 110 TIOJTYYEHHOMY
3HAYEHUIO MUHUMAJIBHOTO YIJIa
OTKJIOHEHUS JIy4ya TPEYTrOJIbHON
PaBHOCTOPOHHEW TPU3MOM MOKA3ATEIIb
IPEIOMIICHHS MaTepuasa IpUu3MBbl,
OLICHUBATh a0COJIOTHYIO

Y OTHOCUTEJIBHYIO ITOTPEIIHOCTh
U3MEPEHHOMN (PU3NUECcKOM

BCIIMYMHBEI.
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2.7.1.

[Tpumenenue s dexra
MOJTHOTO BHYTPEHHETO
OTpaXKCHUS

B U3MEPEHUSAX (JICKIIHS)

IlonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIN yroa MOJIHOTO

BHYTPEHHETO OTPaKEHUS

Hcnonvzosams NpU3My, JIa3€PHYIO
YKa3Ky, TPaHCIIOPTHD.

Pewamy 3agaun 0 IpeIoMIICHUH JTydeit
B IIpHU3Max

Onepuposamsb noHAMUAMU. TIOTHOE
BHYTPEHHEE OTPaKEHUE, IPEIeTbHBIHI
yroJ1 MOJHOTO BHYTPEHHETO
OTPaKECHHUS.

Ymems popmynupoBath ycioBue
BO3HUKHOBEHUSI IOJTHOTO BHYTPEHHETO
OTPaKECHHUSL.

3nams Hopmyity, CBA3BIBAIOILYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPaKEHUS

¢ a0COJIFOTHBIMU MTOKA3aTENSIMU
PEJIOMJIEHUS CPE/I.

IIpusooums npumepsi TPUPOIHBIX
SABJICHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPbIX HaOJ0/1aeTCs
(IpuMeHsIeTCs) SIBJICHHUE MTOJTHOTO
BHYTPEHHET0 OTPaKEHUS.

Pewiams 3agaun Ha TOJTHOE BHYTPEHHEE

OTpaXeHHE
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2.7.2.

N3mepenne nokazarens
MIPETIOMIICHUS TTPU3MBI
C ITOMOIIBIO
HaOJII0/ICHHS yria
MOJITHOTO BHYTPEHHETO

OTpaXCHUS

(mpakTHKyM)

IlonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yToa MOJIHOTO

BHYTPEHHETO OTPaKEHUS

Onepuposamsb NOHAMUAMU.
peJIoOMJIEHUE CBETA, A0COJIIOTHBIN

Y OTHOCHUTEJIbHBIN MMOKA3aTeNb
MPEJIOMIICHUS, TPEJTOMIISIFOIIANA YTOJ
IPU3MBI, IOJTHOE BHYTPEHHEE
OTpa)k€Hue, MpeAeNIbHbIN Yo OJHOTO
BHYTPEHHETO OTPaKEHUSI.

Ymems paccunThIBaTh Yo NOJHOTO
BHYTPEHHETO OTpa)kKeHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepst ONTUIECKUX
npruOOpPOB, B KOTOPHIX TPUMEHSIOTCS
PEJIOMIISIOLIUE TIPU3MBI

Y HCIIOJIb3YETCS SIBJICHHUE TIOJIHOTO
BHYTPEHHETO OTPAXKEHUS.

Cmpoumb X011 Jy4a B TPEYroJIbHON
IIPU3ME C yYETOM BO3MOKHOI'O IIOJIHOTO
BHYTPEHHETO OTPaKeHUS JIyya.
IIpumensims 3aKOHBI IPEIOMIICHUS
CBETAa.

Hccneoosams ycnoBus, pu KOTOPBIX
MO>KHO HaOJII0/1aTh MOJIHOE BHYTPEHHEE
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2.8.

[IpoBepka Gpopmyrbi
TOHKOM JIMH3bI

C IOMOIIIBIO METO/1a
napasuiakca,
MIPUMEHEHHOTO

JUTSL OTIpEICIICHUS

Cobwuparormiue ua3bl. ToHKas

nuH3a. DOKyCHOE paCCTOSHUE

Y ONITUYECKAas CKJia TOHKOM JIUH3HI.

3aBUCUMOCTb (POKYCHOTO
pacCTOsSIHUS TOHKOU cheprueckoit

JIMH3EBI OT €€ TCOMCTPHUU

OTpakeHHE Jy4a, UAYIIETO
B TPEYTOJILHOU IpU3ME

U UHMepPnpemuposams MOTyYEeHHbIE
pe3yJIbTaThL.

Onpedensimsb OKA3aTENb MPEIOMIICHUS
MaTepHaia Mpu3Mbl IO U3MEPEHHBIM
napameTpam, pu KOTOPhIX HAYUHAET
HaAO0JII01AThCS MOJTHOE BHYTPEHHEE
OTpa)keHHUE JyYa B MPU3MeE, OLIEHUBATh
aOCOJIIOTHYIO U OTHOCHUTEIBHYIO
MOTPEIIHOCTh U3MEPEHHOU (hHU3UYECKON
BEJIMYMHBI.

Hcnonvzosams Ipu3My, J1a3€pHYIO
YKa3Ky, JUHEUKY.

Pewams 3aga4n 0 MOJIHOM BHYTPEHHEM
OTpaXEHUU JIy4el B mpuU3Max
Onepuposams noHAMUAMU. TAH3A,
TOHKAs JINH3a, COOMparoIias JuH3a,
rJiaBHasi 1 TOOOYHAsI ONTHUYECKAs OCh,
dhokyc, pokycHOE paccTosiHUE,

(b oxanbHast IIOCKOCTb, ONTHYECKast

cuiia, mornepeYHoC yBCIMUCHUC,
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MTOJIOKCHHUSI
M300pKECHUS

(IpaKkTUKyM)

Y OTHOCHUTEIBHOTO NTOKA3ATEINS
npenomienus. Dopmyra TOHKON
JIMH3BI. Y BEIMYEHUE, JaBAEMOE

nun30u. [Tapamtakc

napaJiiaxc.

Ymems 0OBSICHATH CYIIHOCTD
napa’suiakca, 3aluchbiBaTh GOpMyIy,
BBIPAXKAIOIIYIO 3aBUCHMOCTh
(OKYCHOTO PacCTOSTHUS TOHKOH
chepudecKoil TMH3HI OT €€ TEOMETPHH
Y OTHOCUTEILHOTO TIOKA3aTes
IpeoMIICHUS, a TakKe GOopMyITy
TOHKOW JTMH3bI, COOUPAThH
HKCIIEPUMEHTAILHYIO YCTAHOBKY.
IIpusooums npumepsl Mapauiakca,
ONTHYECKUX MPUOOPOB, B KOTOPHIX
MIPUMEHSIOTCS COOMPAIOIITUE JIMH3BI.
Ipumensmo GopMyITy TOHKOU JIMH3HI.
Cmpoumb X0 pa3InIHBIX JIyden

B TOHKOM COOHparoIiei JIMH3e.
Hccnedosams BOBMOKHOCTD
npuMeHeHus dpdekTa napamiakca
TUTSL OTIPEJICIICHUS TIOJIOKEHUS
M300paKeHHsI HCTOYHUKA CBETA

C MaJIOM CBETUMOCTBIO, TTOJTYICHHOTO

C TIOMOTIIHIO COOMPATOIIEH JTNH3BI
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2.9.

N3mepenne hoKycHOTO
pacCTosHMUS
paccenBaroIei JTUH3BI

(TIpaKkTUKyM)

PacceuBaroiye nTuH3bL

Tonkas nmun3a. DokycHoe
PACCTOSIHUE U ONITHYECKAsA CUIIA
TOHKOU JTMH3bI. DOpMya TOHKOU
JIUH3BL.

Xon my4da, IpoLIEIEro JUH3Y
10J] MPOW3BOJIBHBIM YIJIOM

K €€ TJIaBHOU OIITUYECKOU OCH.

U UHMepnpemuposams MOJTyYCHHBIE
pEe3yNbTATHI.

Onpeodensmsb POKYCHOE PACCTOSTHUE
coOuparoiei JIMH3bI HA OCHOBAHHUH
pPEe3yJAbTAaTOB SKCIIEPUMEHTOB

10 HaOJIIOJIEHUIO Mapaiakca
M300paKEHUSI TOUEYHOTO UCTOYHHUKA
CBETa, OLICHUBATh A0COJIOTHYIO

Y OTHOCUTEJIBHYIO MOTPENTHOCTh
U3MEPEHHOU (DU3NUECKOMN BETUUNHBI.
Hcnonvzo6ams cOOUPAIOILYIO TUH3Y,
ONTHUYECKYIO CKAMBbIO.

Pewams 3anaumn Ha TOHKHE
coOuparoIue JMH3bI

Onepuposams noHAMUAMU. TAH3A,
TOHKAasl JINH3a, PACCEUBAIOLLAs JINH3A,
MHHMBIN UICTOUHUK CBETa, MHUMOE
H300paKeHHE.

Ymemps 3anuceiBaTh HOPMYITy TOHKOU
JIMH3BI IS CIIy4dasi pACCEUBAOLIEN
JIUH3BI, COOUPATH SKCTIEPUMEHTATBHYIO

YCTaHOBKY, ITOJIy4aTh AEUCTBUTEIBHOE
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[TocTpoenne n300paxxeHN TOUKU
1 OTpe3Ka MpsIMOil B COOMPAIOIINX
1 PAaCCEUBAIOIINX JIMH3aX

U UX CUCTEMaAxX

M300paKEHHE B PACCEUBAIOIICH JIMH3E
MTyTEM CO3/IaHMsI C TIOMOIIIHIO
coOuparoieit TMH36I MHUMOTO
MCTOYHHKA JIJISI PACCEUBAIOIICH JTUH3HI.
IIpusooums npumepvi ONTUICCKUX
MPUOOPOB, B KOTOPBIX TPUMEHSIOTCS
PACCEUBAIOIINE JIMH3BI U CHCTEMBI JINH3.
Ipumensmo GopMyITy TOHKOU JIMH3BI
CITydasi pacCeHBAIOIICH JIMH3BI.
Cmpoumbs X0 Pa3INIHbBIX JIyYeH

B TOHKOM PacCEUBAIOIIEH JIMH3E,
M300paXeHNe TOYKHU U OTPE3Ka MPSIMOit
B COOMpAIONINX U PACCEUBAIOLINX
JIMH3aX U UX CUCTEMAX.

Hccneoosams xon nyuen

4yepe3 pacCeHBaroNIyIo JIMH3Y,

a TaK)Ke B CUCTEME, COCTOSIIIEH

13 coOMparoIel U paccenBaroIIeH JINH3
P UX PA3IMIHOM B3aUMHOM
PACIIOJIOKCHUH U UHIMEPNPEMUPOBATD
MOJTyYCHHBIC PE3YIIHTATHI.

Onpedensamob HOKYCHOE PACCTOSTHUE
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2.10 Omnpenenenue AJIMHBI
BOJIHBI JIA3€PHOTO
U3JIyYEHUS C TTOMOIIBIO

cxembl FOHra

(mpakTHKyM)

WnTepdepennus creta.
KorepeHTHbIE HCTOUHUKH.
YcnoBus HaOMIOIEHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEP(EPEHIIMOHHON KapTUHE

OT ABYX KOI'€PCHTHBIX HCTOYHHUKOB.

paccenBarollIei TMH3bl HA OCHOBAHUU
PE3yNhTATOB SKCIIEPUMEHTOB TI1O:

1) HaOMIOEHUIO AEHCTBUTEIHHOTO
M300paxKeHMsl, TaBaeMOTro
paccenBarollei JTUH30M;

2) HAOMIOJICHUIO PACXOSAIIETOCS
CBETOBOTO ITyuKa, 00pa30BaHHOTO
pacCcenBaroOIICH JJUH30M; OLICHUBATH
aOCOIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTh U3MEPEHHOH (PU3MUECKOM
BEJIMYMHBI.

Hcnonvzosams coOnparoniyro

Y PACCEUBAIOIIYIO JIMH3Y, ONTUYECKYIO
CKaMbIO.

Pewams 3anaun Ha TOHKHE
PacCCEUBAOIINE JTNH3BI

Onepuposamb NOHAMUAMU.
uHTepdepeHius, uHTepPepeHITnOHHAs
KapTHWHA, KOT€PEHTHBIE UICTOYHUKH,
uHTEp(PEepEeHIIMOHHAs CXeMa, CXeMa
FOwnra.

Ymemw 3anuceiBath YCJIIOBUA
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IIprmMepsb! KJTacCUYECKHUX

UHTEP(EPEHIIUOHHBIX CXEM

HaOJII0/IEHUSI MAKCUMYMOB

¥ MUHUMYMOB B UHTE€P(EePEHIIMOHHOM
KApTUHE OT JIBYX KOI'€pEHTHBIX
MUCTOYHHUKOB, COOUPATh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpuooums npumepsl TPUPOAHBIX
SABJICHUN U TEXHUYECKUX YCTPOMUCTB,

B KOTOPBIX HaOIIOaeTCs
(mpuMeHsieTCs) SIBIICHUE
uHTephEpeHITUY.

Ipumensamo ycnoBus HaOIIOACHUS
MaKCMMYMOB 1 MUHUMYMOB

B MHTEP(PEPEHIIMOHHOI KapTHHE.
Cmpoumb X0 «JIydel» U MOKa3bIBaTh
Ha HEeW pa3HOCTb X0Ja

B uHTepdepeHunonHon cxeme FOnra.
Dopmyauposams TUTIOTE3Y O BUJIE
UHTEP(HEPEHIIMOHHON KapTUHBI

TP PA3IUYHBIX TEOMETPUUECKUX
napamMerpax cxeMbl FOHra.

Hccnedosams nHTEPPEPEHIIMOHHYIO
KapTHHY [IPU HAOIIOICHUH
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Hroro no pazgeny

Pasznen 3. KBantoBasi pusuka.

3.1.

N3yuenne ciekrpa
CBETa Pa3IMIHBIX
HUCTOYHHUKOB

C IIOMOIIBIO
nudpaKIIMOHHON

pEelIeTKH (IPAKTUKYM)

19

Judpakuus ceera.
JudpaknoHHas perieTka.
VYcnosue HaOIIOIEHNS ITIaBHBIX
MaKCUMYMOB TIpH TIaJICHUU
MOHOXPOMATHYECKOTO CBETa

Ha TU(PAKIIMOHHYIO PEUIETKY.

UHTEPPEPEHIINH C TOMOIIbIO CXEMBI
KOunra u unmepnpemuposams
MOJIyYEHHBIE PE3YJIbTATHI.

Onpedensime NIUHY BOJIHBI CBETa

0 pe3yabTaTaM HAOJIOICHUS
UHTEPPEPEHIIMOHHON KAPTUHBI

¢ momoIIbio cxembl KOHTa, O1leHUBATh
aOCOJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTh U3MEPEHHOU (hH3UYECKON
BEJIMYMHEI.

Hcnonv3o6ams Na3epHyIO YKa3Ky,
PYJETKY, a Takxke (obry, OyIaBKu

U HUTKY JJ14 peanu3anuu cxembl FOHra.
Pewiams 3a1a4n Ha IBYXBOJIHOBYIO
uHTEep(HEPEHLIUIO

Onepuposamb NOHAMUAMU.
nudpakiys, TuppakiMoHHas penieTka,
($bOTOH, YPOBEHBb SHEPTHH aTOMA,
U3ITy4eHUE U MorioneHue GoToHa,
CTIEKTp U3ITy4eHUsI, CIIEKTPOCKOTI.

Ymemps 3anuceiBaTh YCIIOBUA
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N3nyyeHnne u noriaomeHue
(OTOHOB MpU MEepexo/ie aToMa
C OHOTO YPOBHS SHEPIUU

Ha ApYyrou. Buspl ClieKTpoB.

Cnekrpockon

HAOJI0ICHUS TJIABHBIX AUPPAKIIUOHHBIX
MaKCHUMYMOB TP NaJeHUU
MOHOXpPOMaTHYECKOTO CBETa

Ha JU(PAKIUOHHYIO PEUIETKY, YCIOBUS
U3ITyYEHUS U MOTJIOIEHUs (POTOHOB
IIpU Mepexo/Jie aToMa ¢ OJHOTO YPOBHS
SHEPrUM Ha JPYrou, coOnpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
lIpusooums npumepvl TUHEWYATHIX,
MOJIOCATHIX U CIUIOIIHBIX CIIEKTPOB
U3ITyYEHUSI, TEXHUYECKUX YCTPOUCTB,
B KOTOPBIX TPUMEHSIOTCS U3ITy4EHUs
C pa3UYHBIMU BUAAMHU CIIEKTPOB.
IIpumensimo ycinoBus HAOIIOACHUS
IJIaBHBIX AUPPAKITMOHHBIX
MaKCUMYMOB TP NaJeHUU
MOHOXPOMATHYECKOrO CBETa

Ha TU(PAKIIMOHHYIO PEIIETKY.
Cmpoums X011 «ITydei»

IpU X HOPMAJILHOM Ta/ICHUU

Ha TUGPAKIUOHHYIO PEIIETKY

Y MOKa3bIBaTh HA HEW Pa3HOCTh X0/a.
Dopmynuposams TUNIOTE3Y O BUJIE
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CHEKTPOB U3JIy4YE€HUS HICTOYHHKOB CBETA
pPa3HON IPUPOBI.

HUccnedosams onTHUECKHUE CIIEKTPHI
U3ITy4EHUsI ICTOYHUKOB CBETa Pa3HOMN
TIPUPOJIBI U UHMEPNPEMUPOBAMb
MOJTy4YEHHBIE PE3YIbTaTHI.
Onpedensimo NTUHBI BOJIH U3ITy4YESHHUS
Pa3IMYHBIX UCTOYHUKOB

10 pe3yJibTaTaM HaOJ0IeHUS
IUQPPAKIIMOHHON KapTUHBI,

naBaeMoi TuGPaKIIMOHHOMN PEIIeTKOM!,
OLIEHHMBATh A0COJIIOTHYIO

Y OTHOCUTEIbHYIO OTPEITHOCTh
U3MEPEHHOU (hU3UYECKOU

BEJIMYMHBI.

HUcnonvzosams TUPpakIMOHHYIO
pemeTky, (poHaph ¢ TamMmon
HaKaJMBaHUSs, CBETOUOIHBIN (POHAPD,
ra3opa3psaHyIo JaMITy, tuadparmy,
MEpPHYIO JICHTY.

Pewams 3aga4n o najeHuu cBeTa
Pa3IMYHOTO CIEKTPAIHLHOTO COCTaBa

Ha TUPPAKIUOHHYIO PEIIETKY
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3.2.

HccaenoBanue
3aBHCHUMOCTH
MHTEHCUBHOCTH
CBEUEHHUS CBETOAHNOIA
OT CHUJIbI IPOTEKAIOIIIETO
4yepes Hero ToKa

(IpaKTUKyM)

CBeToanoJ, ”THTEHCUBHOCTH

u3ny4yeHusi, GOTOH, HIEKTPOH

Onepuposame nOHAMUsAMU. CBETOINO],
Pp-n-TIepexo/i, MJIEKTPOH, JbIPKa, (POTOH,
MHTEHCUBHOCTD M3JTyUCHHUS.

Ymems 00BACHATD B yIIPOIIECHHOM BHUJIC
HPUHIIIT JCHCTBUS CBETOAHMOIA,
COOMpaTh IKCIIEPUMEHTAIBHYFO
YCTaHOBKY.

IIpusooumsv npumepvt NPUMEHEHHUS
CBETO/MOJIOB B OBITY M B TEXHUKE.
Dopmynuposams TUTIOTEIY O XapaKTepe
3aBHCHMOCTH HHTCHCUBHOCTH
M3JTyYCHHUS CBETOAMO/A OT CHJIBI
MPOTEKAOIIETr0 Yepe3 HeTO TOKA.
HUccneoosams 3aBHCUMOCTD
MHTEHCUBHOCTH M3JTy4YCHUS CBETOIMO/IA
OT CHJIBI TPOTEKAIOIIETO YepPe3 HEro
TOKA U UHMEPNPEMUPO8aAms
MOJTyYEHHBIC PE3YJIbTATHI.

Cmpoumbs TpauK 3aBUCUMOCTH
MHTEHCUBHOCTH U3JTY4YCHHUS CBETOIMOA
OT CHJIBI TPOTEKAIOIIETO Yepe3 HeTo

TOKa (C y4eTOM abCOTIOTHBIX
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3.3.

Habmonenue
n30MPaTEeTbHOCTH
BHYTPEHHETO
dbororddexra K 1uHe

BOJIHbBI CB€TA

(mpakTHKyM)

CBeToanoJ, HTHTEHCUBHOCTH
U3Iy4YeHusi, POTOH, SIEKTPOH.
DHeprus u UMIyJabC POTOHA.
doT03¢heKT. 3aKOHBI
dbororddexra. YpaBHeHUE
Oiiamrerina 115 Gotodddekra.

«Kpacnas rpanuna» dhotospdexra

IIOIPELIHOCTEN U3MEPSIEMBIX
(bu3MYECKUX BEIUYHH).

IIpumensime ipaBUiIa NOCTPOCHUS
rpaduKOB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH APYT OT JApyTa.

Onpedensamp XapakTep 3aBUCUMOCTU
MHTEHCUBHOCTH U3IIy4eHHS CBETOANO 1A
OT CUJIBI MPOTEKAIOIIETO YEPE3 HETO
TOKA.

Hcnonvzoe6ams CBETOINO, TIOKCMETP
(mnu cmapTdhoH ¢ JATIMKOM
OCBEILIEHHOCTH), TAOOPaTOPHBIN OJI0K
nUTaHMs (MM HCTOYHUK MTOCTOSTHHOTO
HaNpPsHKEHUS, PEOCTaT U MYJIbTUMET))
Onepuposamsb nOHAMUAMU. CBETOAUO,
Pp-n-NIEPEXO/I, SIEKTPOH, IbIpKa, (POTOH,
WHTEHCUBHOCTb U3ITyYeHUS,
dboTorddexT (BHENTHUN 1 BHYTPEHHUI ),
(OTOTOK, «KpacHasi TpaHULIa»
dbotorddekra.

Ymems 00BACHATD B yIPOIIEHHOM BU/IE

PUHIIAI JEHCTBUS CBETOIMO/IA,
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dbopMynupoBath 3aK0HBI PoTo3hPekTa,
3allMChIBATh YPABHEHHE DUHIITEHA
s hotoaddexra u popmyny

TUTSI «KKpacHOMU TpaHuIsd pororddexTa,
coOUpaTh IKCIEPUMEHTATILHYIO
YCTaHOBKY.

Ilpusooumu npumepst TPUMEHEHUS
CBETOAMOJIOB B OBITY M B TEXHHKE.
Ipumensmo 3akoHbI hoTOdPdekTa,
ypaBHEHUE DUHIITEHHA

s potoadpdexra, popmyiny

JUISL «kKpacHOM rpaHuiiby Gororddexra.
Dopmyauposams TUTIOTEIY

00 yCIOBHSIX BOBHUKHOBEHHS
BHyTpeHHETO (hoTod(PdekTa

TIPY TTaJICHUU Ha CBETOIMO]] CBETOBBIX
BOJIH Pa3HOM JJIUHBI.

HUccneoosams siBneHre BOSHUKHOBEHHUSI
(OTOTOKA B OCBEIIAEMOM CBETOAMO/IE,
M3Y4YUB 3aBUCUMOCTH CHJIBI (DOTOTOKA

B OCBEIIIA€MOM CBETOJINO]IE

OT HaMNPSHKEHUS HA APYTOM CBETOJIUO/E,
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BBITIOJHSIOLIEM POJIb HCTOYHHUKA CBETA
U UHmMepnpemupo8ams MOITy4YEeHHbIE
PE3yJIbTaThI.
Onpeodensims yCIOBUE BOSHUKHOBEHUS
(OTOTOKA B OCBEIIAEMOM CBETOAMO/IE
(TOK BO3HHMKAET TOJBKO MTPU OCBEUIEHUHU
€ro CBETOAMOJIOM C JITTMHOM BOJIHBI,
MEHBIIEN WM PABHOM JUIMHE BOJIHBI,
Ha KOTOPYIO PACCUNUTAH OCBEIIAEMbIN
CBETOAHO/T).
Hcnonv3o6amsb CBETOAHOBI PA3HBIX
LIBETOB (KpaCHbIE, 3€JICHbIC U CUHUE),
1ab0opaTopHbIil OJIOK MUTAHUS,
MYJIBTUMETD.
Pewamy 3anaun Ha PoTord ekt

Hroro no pazgeny 5

OBILIEE KOJIMYECTBO 34

YACOB I10O ITPOI'PAMME
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