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INOACHUTEJBHASA 3AIIMCKA

Hacrosimias paboyast mporpaMMa Kypca BHEYPOUHOU AesTeNbHOCTH «OCHOBBI
(bU3UYECKOro AKCIIEpUMEHTa» (Jajiee — mporpaMma) pa3paboTaHa B COOTBETCTBUU
c TpeboBaHUSIMH (eaepaIbHOIO TOCYJIapCTBEHHOIO 00pa30BaTEeIbHOIO CTaHAapTa
cpennero obmiero obOpazoBanus (manee — ®I'OC COO) [1, 2] u HampaBieHa
Ha OpraHu3aluio o0y4deHus B (U3HKO-MATEeMaTHYECKOM Mpoduiie B COOTBETCTBUU
c TpeboBaHUsIMU (enepalbHON 00pa30BaTEIBLHON MPOTPAMMBI CPEIHETO OOIIETo
obpazoBanus (POIT COO) [3].

Peanuzanust mporpaMmbl MOKET COJIEHCTBOBATH JOCTUKEHUIO O0YYaAIOIIMMUCS
IJIaHUPYEeMbIX  pe3ysibTaToB  ocBoeHua DOII COO, pa3BUTHIO JUYHOCTH
oOy4Jarommxcs, (GOPMUPOBAHUIO M YJIOBIECTBOPEHHUIO HX COIMATBHO 3HAYMMBIX
UHTEPECOB U NOTPEeOHOCTEH, caMopealn3auuu OOydYaloIMXCAd 4Yepe3 Yy4yacTue
BO BHEYPOUHOH JiesiTeIbHOCTH. OTHON U3 BO3MOXKHBIX (DOPM peann3aluu mporpaMMbl
aBisgeTcsl  Kpyxkok. [lporpamma MoKeT peanu30oBbIBaTbCA — 00pa3oBaTeNbHOMN
OpraHu3alyell CcamMOCTOSATENbHO JHOO Ha OCHOBE B3aWMOJCKHCTBUS C JPYTUMH
OpraHu3alUsIMH, OCYIIECTBIISIIOIIMMU 00pa30BaTEIbHYIO ACSITEIbHOCTb.

[Iporpamma Kypca BHEYpOUHOM nesaTeNbHOCTH «OCHOBBI (HU3UYECKOTO
AKCHEPUMEHTa» MpelHa3HaueHa s peanuszanuu B 10-11 kimaccax u HampasieHa
HAa  JIOCTWKEHHE  COOTBETCTBYIOIIUX  PE3yJbTaTOB,  CHOPMYITHPOBAHHBIX
B (enepanbHoii paboueit mporpamme 10 y4yeOHOMY mpeametry «Duszukay
(YriiyOJIeHHBIN YPOBEHb ).

[Tpu nzydyeHnu HU3MKA HA YIITYOJICHHOM YPOBHE peasi3alIiisl STUX PUHIIUIIOB
0asupyercs Ha HCIOJIb30BAHUM CAMOCTOSTEIBHOTO YYEHHYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO, B TOM 4YHucJie, paboThl (usmdeckoro mnpaktukyma. I[lpu stom
noj padoTaMu MPaKTHUKyMa MOHUMAETCS CaMOCTOSATEIbHOE MCCIEeI0BAHUE, KOTOPOE
MIPOBOJIUTCSL 1O PYKOBOJACTBY CBEPHYTOTO, OOOOIIEHHOTO BHIa 0€3 MOIIaroBOM
UHCTPYKIIMH. B pe3ynbrare o0ecrneunBaeTcs OBJaJIcHUE 00yJalomMUMUC YMEHUSIMU
MIPOBOJIUTH NPSIMBbIE U KOCBEHHBIE M3MEPEHUS, UCCIICIOBATh B3AMMHBIC 3aBUCUMOCTH
IBYX (DU3UYCCKUX BEIIMYMH M OCYIICCTBIISATH IOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEeIOKEHHBIX TUNOTE3. Bce 3T0 crmocoOCTBYET JOCTHIKEHUIO OJHOW M3 OCHOBHBIX
nesneil u3ydeHus (GU3MKU Ha YPOBHE CPEHETO OOIIero o0pa3oBaHUsS — OBJIAJCHUIO
OoOyJaromuMHUCI METOJaMU CaMOCTOSATEIBHOIO IUJIAHUPOBAHUS U MPOBEICHUS
(bU3MYEeCKUX SKCIIEPUMEHTOB, aHAIN3a U UHTEPIPETANi HHPOPMAIINH, OTIPEICTICHUS

AOCTOBCPHOCTH ITOJIYUYCHHOI'O pE3yJibTara.



AKTyanpHOCTh pealu3allid JaHHOW  IIPOTrpamMMBbl  ONPENEIAETCA  TEM,
4YTO €€ OCBOEHUE I[I03BOJISIET OOydaloIMMCS Ha MPakTUKE O3HAKOMUTHCA
C pa3IMYHBIMU (PU3NYECKUMH SBICHHUSIMH, SKCHEPUMEHTAIBHO M3YyYHUTh Pa3u4HbIC
dusznyeckue 3aKOHOMEPHOCTH, YIIIyOUTh CBOM TEOPETHUECKHE 3HAHUS, Pa3BUTh
UMEIOLINECS] U NPUOOPECTH HOBBIE MPAKTHUYECKUE YMEHMS M HaBBIKM B 00JacTu
IUTAHUPOBAHMUS, MOATOTOBKH, IPOBEICHUS, aHAIN3a U UHTEPIPETALNN (PU3NIECKOTO
DKCIIEPUMEHTA.

[TporpaMmMa naer oOydaromIMMCS BO3MOKHOCTb IPHOOPECTH MPaKTUUYECKHIM
OIIBIT pabOTHI C 1a0OPAaTOPHBIM O0OPYIOBAaHUEM, OBJIAJIETh KOHKPETHBIMU ITPUEMAMHU
UCCIIEIOBATENIbCKOM  JIEATEIbHOCTH HAYMHAIOUIETO  (PU3MKa-3KCIIEPUMEHTATOPA,
c(OpMHPOBATh HABBIKU OLIEHKU MOTPEIIHOCTEN PE3yIbTaTOB U3MEPEHUS (PU3UUECKUX
BenuuuH. Peanmusamus nporpaMMbl  CO3MAa€T  yCIOBUA Uil (POPMUPOBAHUS
y 00y4aronmxcsi HeCTaHIapTHOI'O KPEaTUBHOTO MBIIUIEHUS, COACHCTBYET pPa3BUTHIO
UHAMBUIYAJIBHOCTH  CYXIEHUH, (HOpMHpPOBaHHMIO  KyJIbTypbl  OOOCHOBaHMSI
COOCTBEHHOT'O MHEHUS U CBOOO/IbI €TO BBIPAKEHUSI.

[Iporpamma MokeT OBITH BOCTpeOOBaHa OOYYAIOIIMMHUCS, KOTOPHIE HMEIOT
MHTEPEC U MOTUBALIMIO K YIIIyOJICHHOMY U3YUYEHUIO (DU3UKUA U MATEMATHKU, TOTOBSITCS
K YYaCTHIO B OJIUMIIMA/1aX IKOJILHUKOB 110 (pU3UKE, B paMKax KOTOPBIX MPEAYCMOTPEH
IIPAKTUYECKUN TYP.

[TporpamMMma mpecneayeT He TOJIbKO 00Opa3oBaTelibHbIe, HO U BOCHHUTATEIbHbBIC
LEIH, IOCKOJbKY COOTBETCTBYET WUJEE DSKOJOTM3allMu W HAee NPUKIAAHOU
HaIpaBJIEHHOCTHU, KOTOpbIE, B YMCIIC JAPYTUX HJIEH, TOJOKEHbI B OCHOBY Kypca

busuku, nzygaemoro Ha crynenu COOQO.

BapuanTsl peajim3anuu nporpaMmmsl 4 popMbI IPOBEACHUA 3aHATHH

Peanuzamuss mnporpamMmbl MpeAnoiaraeT CoYETaHHE pPa3IM4YHbIX  (popm
IpyNIOBON paboOTHI (CHyIMIAaHUE JICKIHH, TUCKYCCHS, MOHTaX JKCIEPUMEHTAIBHBIX
YCTaHOBOK, MPOBeIeHNE (PU3NUECKIX U3MEPEHUI 0] PyKOBOJICTBOM IIPENOAaBaTes)
U UHIAUBUIYaTbHONW paOOThl (BBITIOJIHEHHE CAMOCTOSITENBHBIX pabOT W padoT
MpaKkTUKyMa, 00pabOoTKa U HHTEpIpEeTalusi pe3yibTaToB (U3MUECKUX H3MEPEHUN).
Hcnonp3oBanue Takux GopM paboThl TOMOTAET Pa3BUBATh y OOYUAIOIIMXCS, C OTHOM
CTOPOHBI, HaBBIKM BOCHPUATHS HOBOM HH(MOpPMALMK TPU pa3TUIHBIX (dopMax
ee Mojayu, a ¢ JAPYrol CTOPOHBI — AKTUBHOCTh, CAMOCTOSTEIBHOCTh U TBOPUYECKOE

Hayasio. B menom peanusanus JaHHOW NOPOrpaMmbl JOJDKHA IOJIOKHUTEIBHO



CKa3bIBaThCSl KaK Ha AaKTyalu3allid 3HAHUW, YMEHUW M HaBBIKOB OO0YYalOIIUXCS
B paMKax uX MpeanpohecCuOHATBFHON TEXHOJIOTHYECKOW (MHKEHEPHOM ) MTOATOTOBKH,
TaK 1 Ha COIUAIbHOM (DOPMUPOBAHUH JIMYHOCTH 00YUAIOIIUXCSI.

[Iporpamma Kypca paccuntana Ha 68 4acoB, B paMKaX KOTOPBIX IPEYCMOTPEHBI
Takue Gopmbl paboT, KaK JISKIIMH, CAMOCTOATEIbHBIE PaOOThl U pabOTHI MPAKTUKYMA.
B xone camocTosiTenbHBIX pabOT oOydarouiuecs IoJi KOHTPOJEM MpernoaaBaTes
3aKpEIUIAIOT HOBBIE 3HAHUS, OTPadaThIBAIOT OMPECIICHHBIC YMEHUS U HaBBIKH. PabOTHI
MpaKkTUKyMa  TOJIpa3yMEBalOT  CaMOCTOSITEIBHOE  peIlIeHHWE  O0y4YaroIIMMUCS
HKCIIEPUMEHTAIBbHBIX (U3MYEeCKUX 3adad. TemaTuka paboOT MpakTUKyMa U MOPSAOK
WX CIIEZJIOBaHUSI COOTBETCTBYIOT CTPYKTYpPE TEMAaTUUECKOT0 IJTAHUPOBAHUS (peiepaibHON
paboueli mporpaMMel 1o yaeoOHoMY TipeameTy «DPusnkay (yriyOJIeHHbIN yPOBEHb).

[Iporpamma paccuuTaHa Ha peaau3allio B TEYEHUE NBYX JIET OOy4eHUs
B 10-11 kiaccax mpu MpOBEACHHM 3aHSITHM OJIMH pa3 B Henemo o0bemMom 1 yac
kaxgoe. [lo ycMOTpeHUIo yuuTesns TOPSAJIOK CICAOBAHMS 3aHATUNA MOXET OBITh
U3MEHEH, 2 HEKOTOPbIE MOTYT ObITh UCKIIFOUEHBI.

JlotyckaeTcst peaid3aiiysi 4aCTH MPorpaMMbl B TEYEHHE OJTHOTO Y4eOHOTO rojia —
J1s1 00yvaromuxcsi ToJibko 10-ro unu tonbko 11-ro kimacca. OnHAKO B 3TOM Ciydae
npu pabore ¢ obywaromumucs 11-ro kiacca peKOMEHIYETCSl HAUUHATHh U3JI0KCHHE
y4eOHOro Marepuajga C TpPOBEICHUSA 3aHATUN, HaNpaBJIECHHBIX Ha OCBOEHHUE
0Oy4YarOIIMMKCS OCHOBHBIX TPUEMOB U METOJIOB 00PabOTKH PE3yIbTATOB (PU3UUECKUX
U3MEPEHUN W OLEHKM norpemHocred. s 3toro pexomenayercsa: 1) mpoBectu
B kyacce 3aHiaTust Ne 1, Ne 3 u Ne 5 u3 nporpammsl 10-ro kiacca; 2) 3a1ath Ha JJOM
BbINIoTHEHUE 3aaHuii Ne 2, No 4 1 Ne 6 u3 nporpammsl 10-ro kiacca; 3) B JanbHeHIeM
cienoBaTh nporpamMme l1-ro kmacca, UCKIIIOUMB M3 HEE, IO YCMOTPEHUIO YUUTENS,
Kakue-nmuoo Tpu 3auatus (Hanpumep, Ne 16, Ne 17, No 18).

Bo3moskHO Takke ocBoeHue o0ydaromumucs 11-ro kiacca mosiHoN mporpaMmbl
IIPY YCJIOBUH TPOBEICHUS 3aHATHH JIBa pa3a B HEICIIO 00heMOM 2 Haca Kaxioe.

Psan paGor mnpakTtukymMa (Ha YCMOTpPEHHE YYMTENsA) MOXET OBbITh 3a/laH
OOydJarommMMcsi Ha JOM JIJIi CaMOCTOSITEIbHOTO BBITIOJIHEHUSI C TOCTEAYIOIUM

KOHTPOJIEM U O6CY)I<)1€HI/ICM IMMOJIYUYCHHBIX PE3YJIbTATOB.

B3aumocsassb ¢ peaepasnbHoil padoyeil MPOrpaMmoil BOCIMTAHUS
[Iporpamma pa3zpaboTaHa ¢ ydeToM peKoMeHaalui denepaibHoil padodeit
IpOrpaMMbl BOCIIUTAHUA. B 4aCTHOCTH, OHA yUWUTHIBAET TICUXOJIOTO-TIEAArOrMueCKHe

0COOEHHOCTH COOTBETCTBYIOIIECH BO3pACTHON KaTETOPUH 00YUArOIIMXCSI.



[IporpaMma COOTBETCTBYET TaKUM IEJISIM  BOCIUTaHUS  OOy4aroluXcs,
KaK pa3BUTHE JIMYHOCTH, CO3/IaHUE YCIOBUM JIJIsi CAMOOIIPEICIICHUS U COIIMAIU3AIU Y.

[Iporpamma  COHEWCTBYET PEHICHHUIO CIEAYIOIIMUX  33Ja4  BOCIUTAHUA
OOyYaromuxcs: yCBOGHHE 3HAaHWUM, HOPM, JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
TpaaUIIMi, KOTOPbIE BEIPA00OTAIO0 POCCUiickoe 00111ecTBO; POPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHOIIEHMH K OTUM  HOpMaMm, I[IEHHOCTAM; MPUOOpETeHHE
COOTBETCTBYIOIIETO TUM HOPMaM, LICHHOCTSM, TPATUIUSIM COLIUOKYIBTYPHOTO OIBbITA

MOBEICHUS, OOIICHHSI, MEKITMIHOCTHBIX M COIMAIBHBIX OTHOIICHHM, TPUMEHEHUS
NOJIyYEHHBIX  3HAHWW;  JOCTWKEHUE  JIMYHOCTHBIX  PE3yJbTaTOB  OCBOEHMS
o01eo0paszoBarenbHOM mporpaMmsl 1o ¢usuke B cootBeTcTBUM ¢ PI'OC COO.

[IporpamMma COOTBETCTBYET CIEAYIOIIMM OCHOBHBIM HAIIPaBJICHUSM BOCIIUTAHUS.

1) TpynoBoe BOoCIUTaHHE — BOCIIUTAHUE YBAXKEHUS K TPYyHY, TPYIAIIAMCS,
pesynbrataM Tpyna (CBOEro M JpYyrux JIIOJEH), OpUEHTauus Ha TPYAOBYIO
NeSATEIbHOCTbD, MOJIyYeHUE npodeccun, JUYHOCTHOE CaMOBBIpaKEHUE
B IPOAYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TpyA€ B pPOCCHUHCKOM OOIIECTBE,
JOCTUKEHUE BBIIAIOIIUXCS PE3YJIbTATOB B MNPOPECCHOHATBHON JI€ATEIbHOCTH.
[leneBbIMU OpUEHTHpPAMH SBIAIOTCSA: (OPMHUPOBAHUE OCO3HAHHOW TOTOBHOCTH
K TMOJYyYEeHHI0 TpOoPeCcCUOHATILHOTO 00pa3oBaHUs, HEMPEPHIBHOMY OOpPa30BAHUIO
B TEUECHHME KM3HU KaK YCIIOBUIO YCHEIIHOW Mpo(ecCHOHAIbHON M OOIIeCTBEHHOM
NeSATEeIbHOCTH;, TOHMMaHWe Ccrhenudukd caMmooOpa3oBaHus M TpodecCHOHaTBLHOM
CaMOIIOAATOTOBKM B MH(OPMALIMOHHOM  BBICOKOTEXHOJIOTUYECKOM  OOIIECTBE,
TOTOBHOCTH YYMUTbCS M TPYAUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTD
Ha OCO3HaHHBIM BBIOOP cdepbl TpoPecCHOHATLHOW TPYAOBOM JEATEIBHOCTU
B POCCHUICKOM OOIIIECTBE C YUETOM JIMYHBIX KU3HEHHBIX TJIaHOB, MOTPEOHOCTEN CBOEH
CeMbH, 00IIeCTBa.

2) DKoJoruyeckoe BOCHHUTaHHE — (POPMUPOBAHUE IKOJOTUYECKOU KYJIbTYPHI,
OTBETCTBEHHOTO, OEPEKHOT0 OTHOIICHUSI K MPUPOJIE, OKPYKAIOUIEH Cpejie Ha OCHOBE
POCCUNCKUX TPAIUIHUOHHBIX JIYXOBHBIX IEHHOCTEHW, HABBIKOB OXpPaHbI, 3allUTHI,
BOCCTAHOBJIEHUS] NIPUPOJBI, OKpYXarolen cpeabl. L{eaeBbIM OpUEHTUPOM SIBIISIETCS
OCO3HaHHE HEOOXOAMMOCTH MPUMEHEHHS 3HAHUSI €CTECTBEHHBIX U COLMATIBHBIX HAYK
JUISL  pasyMHOTO, OEpekIMBOIO MPUPOJONOJb30BaHUSI B OBITY, OOIIECTBEHHOM
MIPOCTPAHCTBE.

3) LleHHOCTH HAy4YHOT'O MO3HAHUS — BOCIIUTAHUE CTPEMIIEHUS K TO3HAHUIO ce0s

U JIpYyTUX JIIOJIeH, MPUPOJLl U OOIIEeCcTBa, K TMOJYYEHUIO 3HAHUM, KaueCTBEHHOTO
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o0pa3oBaHMsI C y4E€TOM JIMYHOCTHBIX MHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEM.
IleneBbIMU OpUEHTHpPAMU SBISIOTCS: (OPMUPOBAHUE JIEATEIBHO BBIPAKEHHOTO
IIO3HABATEIBHOTO HHTEpeca B 00jacTh (PU3MKKM C YYETOM CBOMX HHTEPECOB,
CIIOCOOHOCTEH, JOCTHKECHMIA; MOJyueHUE MPEJCTABICHUNH O COBPEMEHHOW Hay4yHOU
KApTUHE MHpa, O JOCTWKECHHUAX HAyKH W TEXHUKH, O 3HAYCHUM HAyKU B KU3HHU
poccuiickoro oOuiecTBa, 00ecreyeHn ero 0e30MacHOCTH; NMPUOOPETEHUE HABBIKOB
KPUTHUYECKOIO MBIIUICHUS, OINpEAENeHUs] JOCTOBEPHON HayyHOW HHQOpMaLU
U KPUTUKM AaHTHHAYYHBIX IMPEICTABICHUM; pAa3BUTHE W IPUMEHEHHUE HAaBBIKOB
HAOMIO/ICHUS, HAKOIUIGHUS M CHCTeMaTH3aluu (HaKTOB, OCMBICICHHUS OIIbITa

B GCTGCTBGHHO-Hay‘{HOﬁ obnactn IIO3HaHMUA, PICCJIGIIOB&TGJIBCKOP'I JACATCIIBHOCTH.

Oco0enHocTH padoThI yunTe sl 10 MporpaMme

[lpu peanuzanmu JaHHOW MPOTpPaMMBI 3ajadya yUWUTENs] COCTOUT B TOM,
9TOOBI CO3MaTh YCIOBHUS JJS YCBOCHHS OOYYarOMIMMHCS HOBBIX 3HAHHM,
NpUOOpPETEHUS] MMHU HOBBIX YMEHHM M 3aKpervieHUs HaBBIKOB, HEOOXOJIUMBIX
JUTSL IPOBEJIeHUsT (PU3NUYECKUX DKCIIEPUMEHTOB M aHAJIM3a MOJYyYEHHBIX PE3yIbTaTOB.

Jlnst peiieHus 3TOM 3ajladyd HEOOXOJAMMO Haluyue B KaOWHETe (PU3UKU
00OpyIOBaHUS, KOMIUICKTYIOIUX M PAaCXOJHBIX MAaTepuajoB, TPEOYIOUIXCS
JUIS  TIPOBEJEHHUS CaMOCTOSITENBHBIX pPabOT W paboT mpakTtukyma. [lepedeHp
npemjiaraeMbeix  paboT  copMuUpoBaH TakuM ~ 00pa3oM, UYTO  TMOJTOTOBKA
K UX TPOBEACHUIO HE JOJDKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPyJAHCHHN —
BCE HEOOXOIMMOE ISl pealM3alldyd MPOTPaMMBbl, KaK MPaBHIO, JHOO HAXOJHUTCS
B KabuHeTe PU3nKu, JIMOO JOCTYIMHO B MOBCEHEBHOM OBITOBOM OOMXO/IE.

[lepen HauanoM 3aHATUN YYHTETIO PEKOMEHIYETCS CaMOCTOSTEIBHO
BBITIOJTHUTh BCE TEOPETUYECKUE 3a/laHus, CaMOCTOATEIbHBIE pPadOThl U PabOTHI
MPaKTUKyMa, KOTOPbIE AOJKHBI OYIyT BRIMOJIHATH 00yYaromuecss. IT0 1acT YUUTEIIO
BO3MOXKHOCTh HE TOJBKO BBIIBUTH BO3MOJKHBIE TEXHMUYECKHE TMPOOJIEMBI,
HO W TOJYYUTh KOHTPOJIbHBIE PE3YNbTaThl M3MEPEHUN U MX 00pabOTKU, KOTOPHIC
MOHAMOO0SATCA NJisi JNalbHEUIEeHd TPOBEPKHA TPABWIBHOCTHA BBIMOJHEHUS PadoT
OOyJarOITUMUCH.

[TockonmbKy OJHMM W3 THABHBIX PE3yJbTATOB pPalOTHI Y4YUTENss B paMKax
BHEYPOUYHOU IEATEIHHOCTH SBISETCS TNYHOCTHOE PA3BUTHE O0YUAIONINXCS, YUUTEIIO
PEKOMEHyeTCsl TPU TMPOBEJACHUU 3aHATUNA 1O TPOrpaMMe aKTUBHO YYacCTBOBATh
B JIEATETLHOCTH OOYyYalOIIMXCsA, KOHTPOJUPOBATh XOJ BBIMIOJHEHUS WMH

IKCMEPUMEHTAIbHOW pPAa0OTHI, HAMNpaBisATh W KOPPEKTUPOBAThH HUX JCHCTBHUS,
.



CBOCBPEMEHHO  yKa3blBaTb HAa  OWIMOKM W HEJOYEThl,  IOJCKa3bIBaTh
U JIEMOHCTPUPOBATH MPABUJIbHBIE CIIOCOOBI BBITIOJHEHHS MPAKTUYECKOW pabOTHI,
o0Cy>KIaTh MPUYMHBI U BO3MOKHBIE MTOCIEACTBHS JOIyCKaeMbIX olIMOOK. Bo Bpems
3aHATUA  HEOOXOAMMO  MOJAJEPKMBaTh  JOOpOXKeNIaTeslbHyl0  aTtMmochepy
COTPYJHUYECTBA.

Yuuteno ciaeayer  y4uThIBaTh, 4YTO JIOTHKA OCBOCHHUS  IIPOTrPaMMBI
npenoiaraeT MocieA0BaTeIbHOE U3YyUYEHHE MaTepuaia — CHadajga o0ydJaromiuecs
JIOJIKHBI OCBOUTH 0a30BbI€ MPUEMBI U METOBI IPOBEJACHHS (PU3UUECKUX U3MEPEHHIMA
U 00pabOTKU MOy4aeMbIX Pe3yJbTaTOB, a YXE 3aTeM MNPUMEHATh WX Ha MPAKTHKE
II0 CXEME «OT IPOCTOro K CIOXHOMY». IloToMy mnpumepHas cxema IpPOBEICHHMS
3aHATUHN IO TPOrPaMMeE MOKET OBbITh CIEAYIOLIEH:

1) oOBsICHEHHE TEOPETUYECKOIO MaTepHalia 1o TEME;

2) HOArOTOBKAa K BBINOJHEHUIO CaMOCTOSITENIbHOM paboThl wiu padOThI
NPaKTUKyMa — OOCYKJIEHHUE 3a/laHUsl, YCTPOMCTBA AKCIIEPUMEHTAILHON YCTaHOBKH,
HEOOXOJMMOr0 TEOPETHUECKOro Marepuaja, IPUEMOB U  METOIOB MPSMBIX
HKCIEPUMEHTAIBHBIX U3MEPEHH, clIOCO00B UX 00PabOTKM U OLIEHKH MOrPELIHOCTEN
VU3MEPEHNUN;

3) mpoBeleHHE CaMOCTOATENbHON padOThI WM pabOThI MPAKTUKYyMa, KOHTPOJIb
MPaBUIBHOCTH MPOBEACHUS U3MEPEHUN;

4) 00paboTka  TOJYYEHHBIX  OKCIEPUMEHTANBHBIX  JaHHBIX,  OLIEHKa
MIOIPEIIHOCTEM;

5) obcyxaeHue pe3yiabTaTOB OOpaOOTKM TOJNYYEHHBIX JKCHEPUMEHTAIBHBIX
JAHHBIX Y IPOBEpPKa UX MTPABUILHOCTH.

B ciyuyae HeXBaTKu BpEMEHU HA Pealu3aliIo B KJIacce MyHKTa 4 TaHHON CXEMBbI
PEKOMEHJIyeTCsl  MPEJIOKUTh  OOYYaroIIMMCSI  BBIOJIHUTH  COOTBETCTBYIOIINE
NEHUCTBHS JOMa, a IIyHKT S5 pealu30oBaTh B Hayaje CICAYIOLIEro 3aHATHs,
an00 TPOBECTH HEOOXOAUMBbIE OOCYXKICHHs ¢ OOy4YaloUUMHUCS B MOPSAIKE

WHIUBUTyaJIbHON PaOOTHI.



COJIEP)KAHUE KYPCA BHEYPOUYHOMH JEATEJBHOCTHU
«OCHOBBI PU3NYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATHUYECKHUHN TPO®UJTB)»

10 KJTIACC

3ansaTue 1. [lorpemHocTH B 3KCIIEPHMEHTe

Jekuyusa «llorpemHocTy mnpsAMbIX u3MepeHui». OOcyxnaercs mnpupoaa
BO3HMKHOBEHUS MTOTPEIIHOCTEN, METO/Ibl X MUHHUMHU3aLUU U OLICHKU.

Jekyua «IlorpelIHOCTH KOCBEHHBIX H3MepeHui». OOCYykKIarTcs METO[bI
Y IPUEMbI OLIEHKH MOTPEITHOCTEN KOCBEHHBIX U3MEPEHHUM.

Hcnonvzyemvie mamepuansi. [4], 4acts 1.

3ansTue 2. OueHKa NOrpemHOCTeH MPSAMBIX H KOCBEHHbIX H3MepPeHUit
Camocmoamenvnasa paboma «OUeHKA NOTPEIIHOCTEN KOCBEHHBIX N3MEPEHUN

II0 pe3yJIbTaTaM MPSMBIX U3MEPEHUIN.

3ansarne 3.  Ycpeanenue — m3mepenuid.  Ciy4aiiHasik ~— NOIPELIHOCTb.
Kunemarnyeckue usmepeHust

Jexyuna «CiydaiiHple TOTPEITHOCTUY. B COOTBETCTBUU C YPOBHEM MOATOTOBKHU
oOy4Jarommxcs U JOCTYIHBIM 000PYJIOBAHUEM MOKET ObITh IPOBEICHA OJIHA U3 ABYX
paboT mpakTUKyMa.

Ilpakmuxym Ne 1

3aoanue. Onpenenure ¢ MaKCUMalbHOW TOYHOCTBIO CPEJIHIO CKOPOCTb
JIBUKEHMSI 3€pHBIILIKA MIIIeHa B OyTHUIKE C BOJOM.

Obopyoosanue. IlmeHo, HamNoJHEHHass BOJOM TUIACTUKOBasi OYyTHLIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHAOMED, JINHEWKA.

Kpamkoe  onucanue  pewenus. IlpoBoguTcs cepust  SKCIEPUMEHTOB
110 U3MEPEHHUIO C IOMOIIBIO CEKYHI0MEPA BPEMEHH IPOXO0KAECHUS 3€PHBILIKOM MIIEHA
B TOJIIE BOABI HEKOTOPOro (PUKCHUPOBAHHOIO PACCTOSHUS BJAOJb BEPTUKAJIM.
Beruncnsiercss cpenHee BpeMsl  IBMXKEHHMS 3€peH. PaccuuThIBaeTcs  CpenHss
YCTaHOBUBLIASICS CKOPOCTh 3TOTO ABMKEHUS. OI[EHUBAETCS MOTPEUTHOCTD.

Onucanue cxodxcei pabomel NPAKMUKymMda: BCEPOCCUHCKAsl OJMMIUaAa

HIKOJIBHUKOB MO (pu3KKe, peruoHabHbii 31an 2023 r., 3agaya «IlmeHo u BA3KOCTH»

[9, 10].



Ilpakmuxym Ne 2

3aoanue. CobepuTe yCTaHOBKY JJIA 3allyCKa IlIapuKa B IMOJET C HEKOTOPOH
BBICOTHI C (DMKCHpPOBAaHHOW TOPH3OHTAJIBHOW HAvalbHOW cKopocThio. Hccnemyiite
3aBHCHUMOCTh BEPTUKAJIBHOM M TOPU30HTAIBHOM KOOpAWHAT IIApUKa MPU TOJETE.
Omnpenennure CKOPOCTH MIAPUKA B HAYAJIE MOJIETA.

Obopyoosanue. CranbHOM IapuK, IYCKOBOE YCTPOUCTBO  (OTPE30K
AIFOMUHHMEBOTO MPOQUIS, MAarHUT HEOJWMOBBIM, JBa CTAJIbHBIX IMIAPHKA), IITATHB
C JIankou u My TOH, MaJIIPHBIN CKOTY, pYyJIeTKa, KOMUpOBaibHas Oymara.

Kpamroe onucanue pewenus. OcyiiecTBisercs: cOOpka MyCKOBOW yCTaHOBKH.
[TpoBoauTCS Cepusi IKCHEPUMEHTOB MO 3alyCKy IIapuKa B TOJET U H3MEPEHUIO
KOOpAMHAT MaJICHHs MaphKa OTHOCUTENHHO TOUKH cOpoca. [1o momydeHHbIM TaHHBIM
paccuuThIBaeTCA HaYallbHAsl CKOPOCTH MOJIeTa IIapUKa.

Onucanue cxooicell pabomvl Npakmukyma: MEKIyHapOIHas OJUMIIHAAA

1o 3KcnepuMeHTanbHol duszuke 2021 r., 3agaya «llymkay» [11].

3ansrtue 4. [Ipocreiimue reomeTpuyeckne H3MepeHUs

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIIUHY IMPOBOJIOKH
Y BHEIIHUI IUaMETP UTJIbL, IUIONIA/1b HAPUCOBAHHOMW Ha IKcTe OyMaru purypsl, 00bem
opycka. O1eHHUTe MOTPEITHOCTH.

Obopyoosanue. llpoBonoka, uria ot mmOpuia (CO CTOYEHHBIM OCTPUEM),
n3o0paxeHue (GUrypnl ciokHoM (opmbl Ha pa3IMHOBAHHOW KBajpaTramu Oymare,
JIEPEeBSIHHBIN OPYCOK, TUHEHKA, ITAaHT CHIIUPKYJIb.

Kpamroe onucanue pewenus. IlpoBoasTcss u3MepeHus: TOJIIIMHBI TPOBOJIOKU
METOIOM psoB. [IpoBoaUTCS M3MEpPEHUE AUAMETPA UTJIbl METOJIOM ITPOKATHIBAHUS.
[IpoBonuTcsa u3mepenue miom@aan GUrypsl METOJIOM MOJICUETa MIIOMIAIU MO KIeTKaM
CeTKH u3BecTHOro mara. [IpoBogutcs usmepenue rabaputoB Opycka M BbIUKCICHHE
ero oObema. OlLieHHBAEeTCs TOrPEIIHOCTh HW3MEPEHHbIX BeNMWuYuH. [IpoBoautcs

IMPOBCPKA MMPaBUJIbHOCTH U3MECPCHUSA JUAMETPA UIJIbI C ITIOMOIIBIO MITAHTCHIUPKYJIA.

3ansaTue 5. I'paduku 3KcnepMMeHTAJNBHBLIX 3aBucuMocreii. I['paduueckast
00padoTKa JTaHHBIX
Jexkyua «Odopmienne TrpadUKOB SKCIEPUMEHTANBHBIX  3aBUCHMOCTEH.

['padrueckas 00pabOTKa TAHHBIXY.
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OO6cyxkaaloTcs OCHOBHBbIE TMpaBuia ohOpMIIeHHS TpadUKOB 3aBUCUMOCTEH
(buznyecKux BEITUYHH IPYT OT JIpyra.

Camocmosamenvnaa padoma «lloctpoeHne rpaUKOB B COOTBETCTBHUH
C U3yYECHHBIMH MTPABUJIAMU C UCIOJIb30BAHUEM T'OTOBBIX TAOJIUL C JAHHBIMID.

Hcnonvzyemvie mamepuanvl: METOAUYECKHE pekoMeHmauuu l[leHTpanbHOM
IPEeIMETHO-METOIMYECKOM KOMHUCCHUU 1O OLIEHUBAaHUIO OQOpMIICHUS TpadUKOB

Ha MPAKTUYECKUX TypaxX BCEPOCCUNUCKON ONMMMMAIbI MIKOJIBHUKOB 10 pusuke [12].

3ansaTe 6. O0padO0TKa HEJIMHEHHBIX 3aBHCHMOCTEN: JHHeApU3alus, MOACYeT
IUIOIIAAU MO IPA(PHKOM, MOCTPOCHUE KACATEIbHBIX K rpadguKy

Jexkuyua «JIluHeapu3anus SKCIEPUMEHTAIBHBIX 3aBUCHMOCTEM W JIPyTHE
rpaduueckue crnocoobl 00pabOTKU JaHHBIXY.

OOcyxnmaercs  METOA  3aMEHbl  IEPEMEHHbIX  IpU  JIMHEApU3aluu
AKCIEPUMEHTANIbHBIX 3aBUCUMOCTE. OOCyxnaercs (U3NUECKUi CMBICT TLUIOMIAAN

1o/ rpapMKOM U yriaoBOro K03 puireHTa KacareabHOl K rpaduky.

3ansitue 7. MWM3MepeHme 3aBHCMMOCTH KOOPAHMHATBHI TIPaHHMObI  00JIACTH
HAMOKAHUS OT BpeMeHU. JInHeapuzanusi 3aBUCUMOCTH

Ipakmuxkym

3aoanue. BoipexbTe N3 OyMaxkHOM candeTKu JICHTY AauHoi 30 CM U MUPUHOM
2-3 cM. OmycTuTe KOHel 0yMa>KHOM JIEHTHI B BOJTY U BKJIIOUUTE CeKyHomep. M3yunre
3aBUCUMOCTh KOOPJIMHATHI TPAHUIIBI 00JIACTH, MPOTMTABIICHCS BOJOW, OT BPEMECHH.
Onpenennute xapakTep 3TOW 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, OymakHbie candeTKku, pyseTka, yamka [lerpu.

Kpamrxoe onucanue pewenus. CTaBUTCSA OMNBIT MO HU3YUYCHUIO JIBHXKCHUS
rpaHUllbl HaMOKaHus OyMmaxkHO# canderku. Hcmonp3yeTcss 3amMeHa NEpEeMEHHBIX
JUIs. JTMHEapu3allid 3aBUCUMOCTH U TOCTPOEHHUS JIMHEHHOTO rpaduka, KOTOPBI
BITOCJICICTBHUH MO3BOJIAECT CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceti pabomul npaxmukyma: (5], 3agaua Ne 32 «HamoxaHue

TKaHW».

3ansTue 8. U3yuenue ynpyroro rucrepesmuca
Ipakmukym
3adanue. 3akpenuTe ¢ MOMOILBIO 3a)KUMa JIMHEHKY Ha cTose. [IposeHbTe 1yKKy

3aKuMa B KOJIBLIO OaHKOBCKOM PE3UHKHU. 38.H€1'[I/IT€ KpPHOYKOM JUHaMOMCTpa KOJIbIIO

11



pe3uHkd. M3mepbTe 3aBUCHUMOCTh JUIMHBI PE3WHKU OT PACTATUBAKOLIEH CHIIbI
npu Harpyske (pacTsbkeHur) U pasrpyske. [IpoBenute uzmepenus ¢ marom B 0,5 H,
IpY KKJIOM U3MEpeHun aenaite 3anepxky B 30 c. [loctpoiite rpaduk n3mMepeHHOM
3aBUCUMOCTH, ONUIIUTE ee xapaktep. Craenaiite NPEeANOSOKEHUS O MPUUYUHAX
HaOJI01aeMoi 3aBUCMMOCTH. PaccunTaiite, B KakuX Ipejeiax JICKUT KodDPuimeHt
KECTKOCTH PE3MHOBOrO KOJbLIA. MCHonb3ys IMOJyYEHHBIE [TaHHBIE, PACCUUTAWTE,
KAaKyI0 SHEPTHUIO MOTJIOTHIIA PE3UHKA 3a BPEMSI IPOBEACHUS U3MEPEHHUIA.

Obopyoosanue. JIuneiika, 3aKUM, JUHAMOMETP C TpenenoM u3Mmepenuit 5 H,
PE3UHOBOE KOJIBIO (Pe3UHKA /1Jisi OAHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewenus. BbIOTHAETCS ONBIT IO U3YUYEHUIO 3aBUCUMOCTH
CUJIbI YIIPYTOCTH PE3UHOBOTO KOJbIA OT €r0 JJIMHBI IPU MOCTEIIEHHOM YBEIMYEHUN
U NpU TOCTEIIEHHOM YMEHBIIICHUHM pacTAruBaroileid cuibl. HaOmromaercs: siBieHUE
yIPYyroro rucrepesuca. JIBe TMOJIy4YEHHBIE OSKCIIEPUMEHTAIBHBIE 3aBUCUMOCTH

HaHOCATCA Ha OAUH Fpa(i)I/IK HpOBOI[I/ITCH AHAJIN3 ITOJIYUCHHBIX PC3YJIbTATOB.

3anaTne 9. Haxo:xkgenume Macchl JIMHEHKH M IINPHIA ¢ TOMOIIBIO
YPABHOBCIIMBAHMS PblUara

Ilpakmukym

3aoanue. Onpenennure ¢ MaKCUMaldbHOW TOYHOCTBIO MACCy IINPULIA U MacCy
JIMHEWKHU.

Obopyoosanue. npui o0bemom 20 MJ1, TUHEWKA, CTaKaH C BOJIOM.

Kpamxoe onucanue pewenus. K KOHIly JMHEWKH, KOTOpas HCIOJIb3yETCA
B KaUeCTBE pblyara, MojBelnBaeTcs mnpul. M3mepsercs 3aBUCUMOCTb KOOPAUHATHI
TOYKH OTNIOPBI YPAaBHOBEILIEHHOT'O pblyara oT 00beMa Boibl B 1npuie. [1o nomydeHHbIM
JAHHBIM OIPEACIIAIOTCS Macca MINPULA U Macca JTUHENKH.

Onucanue cxoofcetl pabomel NPAKMUKYMA. PETUOHAIBHBIM 3Tall OJMMITAA]IbI

umM. J[x. K. Maxkcgenna o pusuke, 2014 1., 8 kiacc, 3a1a4ya «HenecTpyKTUBHBIN aHATN3Y.

3ansaTue 10. U3mepenne ko3¢ GuumeHTa JHEPreTUHIECKUX MOTEPh MPH OTCKOKeE
IAPUKA OT MOBEPXHOCTH

Ipakmukym

3aoanue. TlpoBeauTe MCCIeNOBaHUE 3aBUCHUMOCTU BBICOTHI OTCKOKA IIapUKa
MOCJIE COYAAapeHHs] ¢ MOBEPXHOCTBbIO CTOJAa OT BBICOTHI cOpoca. [IpoBeauTe OmbIT

M ABYX THUIIOB IIAPHUKOB. Ol'[pCI[CJII/ITC XapaKTep 3aBUCUMOCTH.
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Obopyoosanue. lapuk s HACTOJBHOIO TEHHHUCA, PE3MHOBBIA MHIAPUK
«TIOTIPBITYHY, PYJIETKA, MAJIIPHBIN CKOTY.

Kpamroe onucanue pewenus. TIpoBOIUTCS ONBIT MO H3MEPEHHUIO BBICOTHI
OTCKOKa IIapuKa MOCJe COYyIapeHUsi C MOBEPXHOCTHIO TOPU3OHTAIBLHOTO CTOJIa
B 3aBUCHMOCTH OT BBICOTHI cOpoca. M3MepeHust mpoBOIATCS IS IBYX TUIIOB MTAPUKOB.
J{nst pe3sHOBOTO IIapUKa 3aBUCHUMOCTH SBJISIETCS MPSIMOM MPOMOPLHUOHAIBHOCTHIO,
JUISL 1IapuKa OT HACTOJBHOTO TEHHUCA 3aBUCUMOCTh HE SBISETCS TaKOBOM.

O6CY>KI[21IOTC$I BO3MOJKHBIC ITPUYUHBI ITIOJTYUCHHBIX PC3YJILTATOB.

3ansTue 11. Onpenesnenne Ten10eMKOCTH TBEPIOTO TeJla

Ilpakmukym

3adanue. Onpenenure ¢ MAaKCUMaIbHOM TOYHOCTBIO TEINIOEMKOCTb I'PYy3HKa.

Obopyoosanue. I'py3uk maccoit 50 1, ctakad 00bemMoMm 0,2 J1 ¢ BOJI0i KOMHATHOM
TEMIIepaTypbl, EMKOCTb C TOpsiYei BOJOM, JBa TEPMOMETpPA, Ccal(ETKH, MOIHOC,
HUTb.

Kpamroe onucanue pewenus. IIpoBOUTCS OMBIT [0 U3MEPEHUIO TEITIOEMKOCTH
rpy3uKka METOJOM II€peHOoca €ro U3 XOJOAHOW BOJbl B Tropsuyto. OleHuBaercs
W3MEHEHHE TeMIIepaTyphl XOJIOJHOW BOJBI 3a CUET MOJYYEHHUS KOJUYECTBA TEIUIOTHI

OT rOPsTYETO IPy3HUKa.

3ansaTue 12. U3MepeHue Temmeparypbl PyK 3KCIEPUMEHTATOPA M JAaBJICHHS,
KOTOPOE MOI'YT CO3/1aTh €ro Jierkue

Ilpakmukym

3aoanue. 1) Onpenenure BHyTpeHHee ceueHue Tpyoku. IloacoenuHure
K mnpuiy oobemoM 20 mi TpyOKy C MOMEIIEHHOM B Hee Karuleil BOIbl. 3aXKMUTE
HINPUIL B JIAIOHSAX U HarpeBalTe ero TakuM o0pa3oM B TeueHue 5 MUHyT. U3mepbTe
nepeMeleHue karmi 1o TpyOke. Mcmonp3ys moflydyeHHbIE JaHHbBIE, OLIEHUTE
TEMIIEpaTypy PYK 3KcnepuMmeHtaropa. 2) JloxkauTech, KOraa MINpHLl CHOBA MPUMET
KOMHATHYIO TeMmIiiepaTypy. BayBas Bo3ayx B CBOOOJHBIN KOHEL TPYyOKH, U3MEPhTE
MEPEMEIICHNE KAIlIM [TPY MAKCUMAJIBHOM JIaBJIEHUU BO3/1yXa, CO3[1aBAEMOM Ha KOHIIE
TpyOku. Micnonib3ys nojiydeHHbIE TaHHbIE, OIICHUTE JaBJIEHUE, KOTOPOE MOT'YT CO3/1aTh
JIETKHAE DKCIIEPUMEHTATOPA.

Obopyoosanue. npur; oo6bemom 20 My, TpyOka OT WHOY3MOHHON CHCTEMBI,

BOJIa, JIMHEHKA, CEKyHIOMED.
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Kpamxkoe onucanue pewenus. 1) K mmpuiry oobemom 20 MIT TOJCOSAMHSACTCS
TpyOKa ¢ mMoMeIeHHOM B Hee Karuiei Bojsl. [lnpull HarpeBaeTcs pykamu, U3MepsieTcs
nepeMeIieHne Kamm mo Tpyoke. Ha ocHOBe JaHHBIX O ceueHUU TPYOKHU B oOBeMe
BO3/JyXa B IINPHUIE PACCUUTHIBACTCS TeMIepaTypa pyK IKCIEPUMEHTATOpA.
2) Hcnonw3ys Ty e YCTAHOBKY, JKCIEPUMEHTATOP CO3/1a€T MaBJICHUE BHYTPH
cBOOOHOTO KOoHIAa TpyOku. Kammsi Bojwsl mepememaercs mno Tpyoke. Ha ocHoBe
JAHHBIX O €€ CMEUICHUHU OIEHUBAETCS JaBJICHHE, KOTOPOE MOTYT CO3/aTh JIETKHE
AKCIIEPUMEHTATOPA.

Onucanue cxoxceil pabomsl npakmuxkyma: 1) B3aKIIOYUTENBHBIA ATam
BCEPOCCUMCKON OJIMMITUAIbI IIKOJABHUKOB, 2023 1., 10 kiacc, 3agaua « HachleHHbIM

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. IpPexTuBHbI KOIPPUUMEHT KeCTKOCTH cucTeMbl. OnpenesieHne
mMoayJisi FOHra npoBoJsioku ¢ noMmombI0 peiyara. OnpeaesieHue npeaesa ynpyrou
nepopmanmnu

Ipakmukym

3aoanue. Onipenenure ¢ MaKCUMaIbHOM TOYHOCTHIO MOAY/Ih FOHTa MPOBOJIOKH.

Obopyoosanue. 1llTaTuB ¢ 1ByMs JamKkaMu, MPOBOJIOKA, JIMHEHKA JepeBsSHHAS
auHOM 50 M, rpy3sl Maccoit o 50 T, 1Ba KaHLEIAPCKUX 3aKAMA.

Kpamxkoe onucanue pewenus. JInHelika MOABEIIMBAETCS HA IPOBOJIOKE TaK,
YTOOBI TIOJMYYUJIICS CUIILHO HEPABHOIUICUUH phiuar. biIvmkKHUI K TOUYKE MoBeca KOHell
TOPU30HTAIBHOM JIMHEMKHU OMMPAETCA CHU3Y HA Jarky mraruBa. K apyromy KoHIy
JMHEWKU TMOJIBEIINBAIOTCS Trpy3bl. M3Mepsercss 3aBUCHMOCTh CMEIICHUS KOHIA
JMHENKHU, K KOTOPOMY TOJBEIINBAIOTCS IPYy3bl, OT UX CyMMapHOi Maccel. Ha ocHOBe
MOJTYYEHHBIX JAHHBIX U T€OMETPUUYECKUX MapaMeTpOB YCTAHOBKH PaCCUUTHIBACTCS
MoxyJib FOHra mpoBoJioKH.

Onucanue cxodiceil pabomsl npakmuxyma: [6], 3amaga Ne 9.30.

3ansaTue 14. U3mepenne ko3 GpuumeHTa MOBEPXHOCTHOI0 HATSAKEHUS METOAOM
OTPbIBA

Ilpakmukym

3aoanue. TlpumymaiitTe crmoco0 W3MEPEHHsS CHWIbI, KOTOpPYH TpeOyercs
NPUWIOKHUTH K MPOBOJIOYHOW pamMKe JJis TOTO, YTOObI OTOPBATh €€ OT MOBEPXHOCTH
Boabl. [IpoBenuTe »SKCHEPUMEHT W OLEHUTE KOIPPHUIMEHT MMOBEPXHOCTHOTO

HaTs>KCHHUA BOOBI.
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Obopyoosanue. KroBera mupokas ¢ BOJI0H, TPOBOJIOKA, BEChI, HUTb.

Kpamxkoe onucanue pewenus. IIpoBOTUTCS OMBIT MO U3MEPEHUIO CUJIBI OTPHIBA
MIPOBOJIOYHON PaMKH OT TOBEPXHOCTH BOJBI MPH PA3IMYHBIX TEPUMETPaX PaMKH.
[TpoBomuTcs oreHKa Kod(hPuUIMeHTa MTOBEPXHOCTHOTO HATSXKCHUS BOIBI.

Onucanue cxodceu pabomst npakmuxyma: [ 7], 3amaya Ne 331.

3ansaTne 15. OmnpeneneHue TOYKHM POCbl. 3HAKOMCTBO € JJIEKTPHYECKHM
KOH/IEHCATOPOM

Ilpaxkmuxym Ne 1

3aoanue. OuieHUTE BIAKHOCTh BO3/IyXa B KOMHATE.

Obopyoosanue. IIpobupka CTEKIIsIHHASA, MaJIEHbKUE KYCOUYKH JIbJ]a, TEPMOMETD,
Ta0JauIa 3aBUCUMOCTH JIaBJICHUS HACBIILIEHHOTO Mapa BOAbI OT TEMIIEPATYPHI.

Kpamroe onucanue pewenus. B npoObupky ¢ BOJOM MOCTENEHHO J00ABIISIOT
KYCOYKHM JIbJ]a U JOKHUIAIOTCSI MOMEHTA BBICTYIUJICHUS Karelb POChl Ha TIOBEPXHOCTH
npoOupku. [lo mosy4eHHBIM JaHHBIM O TEMIEpPaType TOYKE POChI C TOMOIIBIO
TaOIUIBl 3aBUCUMOCTH JIaBJICHUSI HACBHIIIEHHOTO Tlapa BOJBI OT TEMIIEpaTyphl
OMPENIENAECTCS] OTHOCUTEINIbHAS BJIAXKHOCTh BO3AyXa B KOMHATE.

Onucanue cxooceil pabomsr npakmuxyma: [8], rmaBa Ne 3, nmabGoparopHas
pabota Ne 9.

Ilpakmuxym No 2

3aoanue.  Omnpenenure ¢  MaKCUMaJbHOW  TOYHOCTBIO  OTHOIICHHUE
AIEKTPUUYECKUX EMKOCTEH JIByX KOHJIEHCATOPOB.

Obopyoosanue. nBa  DIEKTPOJIMTHUECKMX  KOHJIEHCATOPa,  BOJBTMETD,
Oarapeiika, COeJMHUTENIbHBIE TTPOBO/IA.

Kpamxkoe onucanue pewenus. 1IpoBoauTCS ONBIT MO 3apsiAKe KOHAEHCATOpPA
OT JIpyroro 3apaHee 3apsDKEHHOTO KOHjJeHcaTopa. WM3MepsroTcs HampspKeHUs
Ha KOHJEHcaTtopax A0 U Mocie NoAKIrYeHud. OIEeHUBAETCs OTHOLUIEHUE €MKOCTEH
KOHJIEHCATOPOB.

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

3ansTue 16. U3yueHue npouecca pa3psiiku KOHJAeHCATOpPA

Ilpakmukym

3adanue. VI3yuute 3aBUCUMOCThH HAIPSDKEHHUS Ha KOHAEHCATOPE OT BPEMEHHU
npu ero pazpsiake. OnpeneanTe eMKOCTh KOHIEHCATOpa.

Obopyoosanue. DNEKTPOIUTUUECKUN KOHJEHCATOp, BOJBTMETp, Oarapeiika,

CCKYHOOMCP, COCAMHHUTCIIbHBIC IIPOBOAA.
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Kpamkoe onucanue pewenus. TIpoBOgUTCS U3MEpPEHHE 3aBUCHMOCTHU
HANPSDKEHUST Ha pas3pspKaroNIeMcsl KOHJICHcATope OT BpeMeHHu. [lemaercs olieHka
eMKOCTH KOHJeHcaTopa. B kadecTBe CONMpOTHBICHMS ISl pa3psAIKd KOHACHCATOpPA
BBICTYIIA€T BHYTPEHHEE COMPOTUBIICHUE BOJIBTMETPA.

Onucanue cxooiceti pabomul npakmuxyma: [5], 3agaua Ne 10 «3yuyenue

cBeToanoaa» (4acth Ne 1).

3ansTue 17. Onpenesenne yaeabHOr0 CONPOTUBJIEHHUS MATEPHUAJIa POBOJIOKHU

Ilpakmukym

3aoanue. Onpenenure yaenbHOE CONPOTUBICHUE MPOBOJIOKH.

Obopyoosanue. JIBa MynbTuMeTpa (B peXuMe BOJBTMETPAa U aMIepMeTpa),
COCIMHUTENbHBIE  TPOBOJA, Oarapeiika, o00pa3lbl  MPOBOJIOKH,  JIMHEWKA,
MHUKPOMETP.

Kpamroe onucanue pewenus. Wccnegyemas TpPOBOJIOKA COEIHHSIIETCS
MOCJIEIOBATEILHO C aMIepMETPOM U TOJIKIItouaeTrcs K Oatapeiike. [lapamienbHo
y4acTKy IPOBOJIOKH MOJIKIII0YAETCA BOJIBTMETP. M3 OTHOIIEHUS TTOKa3aHUi TPUOOPOB
pPACCUMTHIBAECTCS CONMPOTUBJIEHUE y4acTKa MPOBOJIOKHU, MOCJE YETr0 U3MEPSIIOTCS €ro
reoMeTpuyeckue pasMmepbl. M3 TOJNyYEHHBIX [JAHHBIX OINpPEAENsIeTCsl YIeIbHOE
CONMPOTHUBJIEHUE MaTepHalia, U3 KOTOPOIro U3rOTOBJIEHA MMPOBOJIOKA.

Onucanue cxooiceti pabomuvl npaxkmukyma: MexayHapoIHas oOJIUMIUaga

1o skcnepuMeHTanbHOU puzuke 2022 r., 3agavya «Masgoe conpoTUBICHUEY.

3ansTue 18. HN3mepenue BOJIbT-aMIICPHOU XapPaKTEePUCTUKHU
MOJIyIIPOBOTHMKOBOT0 TH0/IA

Ilpakmukym

3aoanue. N3mMepbTe 3aBUCUMOCTb CHJIBI TOKAa, MPOTEKAIOIIEr0 4Yepe3 A0/,
OT MOJAABAaEMOT0 Ha HEro HampsskeHus (B MPSAMOM M OOpPaTHOM HaIlpaBJICHUM).
[TocTpoiiTe rpaduk BONBT-aMIIEPHON XapaKTEPUCTUKH TUOA.

Obopyoosanue. BonpTMeTp, aMmmepMmeTp, COCIUHHUTENbHBIE TMPOBOJIA,
MOJTYTIPOBOTHUKOBBIN MO/, MaKeTHas IJIaTa, IEPEMEHHBIN pe3ucTop, Oatapenka.

Kpamroe onucanue pewenus. IIpoBoauTCs S3KCIIEpUMEHT Mo u3Mepenuio BAX
JIMO/1a B IPSIMOM U OOpaTHOM HaIpaBJICHUH.

Onucanue cxooceii pabomsr npakmuxyma: [8], rmaBa Ne 4, nabGoparopHas

pabota Ne 9.
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11 KJIACC

3ansaTue 1. OueHka BeJMYMHBI TOPU3OHTAJIBHON COCTABJISAIONIEH MATHUTHOM
UHIYKIHN MAarHUTHOTO 10Jis1 3eMJiu

Ilpakmukym

3aoanue. O1ueHUTE MOJYJIb TOPU3OHTAIBLHOM COCTaBISIONMIEH BEKTOpa
MarHUTHOW UHIYKIIUU MarHAUTHOTO MOJIsi 3EMJIH.

Obopyoosanue. Kowmmac, conenoun (nuamerp 10 cMm, 150 BuUTKOB),
71a00paTOPHBIN OJOK NUTAaHUS, TPAHCIIOPTHP.

Kpamrxoe onucanue pewenus. 1IpoBOOUTCS 3KCIEPUMEHT MO OINPEACIICHUIO
MPOCTPAHCTBEHHOM OPUEHTAIIMU BEKTOPA MHIYKIIMH MAarHUTHOTO T0JIsI, CO3/1aBa€MOI0
Ha OCH COJIEHOMJIA MPHU CYNEPIO3UIUNA MArHUTHOTO NOJISI 3€MJIM U MATHUTHOTO TIOJIS
COJICHOU/IA, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKaX cojeHouaa. [1o 3Toit 3aBucumMocTu
ONpeNeNaeTCs] MOMAYJb TOPU3OHTAIBHOW COCTABJISIONIE BEKTOpa MAarHUTHOM
WHYKIIMU MAarHUTHOTO MOJIst 3eMJIH.

Onucanue cxooceil pabomer npakmuxyma: [8], rmaBa Ne 4, nmaboparopHas
pabota Ne 12.

3ansitue 2. H3mepeHue 3aBHCMMOCTH BeJIUYUHbBI MATHUTHOW WHIYKIIUM
MATHUTHOTIO MOJISI MATHUTA OT PACCTOSHUS

Ilpakmukym

3aoanue. 3yunte 3aBUCUMOCTD BEJIMYMHBI MArHUTHON MHIYKIIMM MAarHUTHOTO
MOJIsI MOCTOSSHHOTO MAarHuTa Ha €ro MpoOJOJIbHOW OCH CUMMETPUU OT PACCTOSTHUS
MEXKy IEHTPOM MarHuTa U TOYKOW U3MEPECHUN.

Obopyoosanue. ~ CmapTpoH ¢  NPEIYyCTAHOBICHHBIM  MPOTPAMMHBIM
oOecrieueHUEM IS U3MEPEHHS BEIWYMHBI MArHUTHOTO TOJISA, HWJIWHIPUYECKUI
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxkoe onucanue pewenus. C moMOIIbpI0 JaTYMKOB cMapT(OHA TPOBOIUTCS
MPAMOE HM3MEPEHUE BEJIMYMHBI MAarHUTHOM WHAYKIIMM MAarHUTHOTO TIOJII Ha OCH

MUJINHAPHUYICCKOr0O MarouTa B 3aBUCUMOCTH OT paCCTOAHHA 10 HECTO.

3ansitue 3. HaGr0o1eHne MATHUTHOTO THCTEpPe3HCa

Ilpakmukym

3aoanue. HamoraiiTe HECKOJHLKO BUTKOB H30JUPOBAHHOTO  MPOBOJA
Ha I[WIMHAPUYECKYI0 YacTh Janku InTatuBa. llogHecuTte Topel Jankud OJU3KO

K TIIOJOXKCHHIO JaTYMKa MArHuTHOIO IIOJA MOOMIILHOTO TCJIG(I)OHa. HozxaﬁTe
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IEKTPUUECKUIT TOK B TPOBOA. M3MephTe 3aBUCHMOCTh BEIMYMWHBI HWHIYKIIHHA
MarHUTHOTO TIOJII Ha TOPIE JIAKW OT CHJIBI MPOTEKAIOMIETO 4Yepe3 MPOBOJ TOKA.
Jlmst  3TOrO  BHAYaJe TOBBIIANTE 3HAYCHHUS CHJIBI TMPOTEKAIOIIETO  TOKa
710 MAaKCUMAJIBHO BO3MOYKHOT'O 3HAYCHHS, a TIOTOM MTOHIKANTE JI0 HYJIEBOTO 3HAYCHUSI.
3aTeM CMEHUTE MOJIIPHOCTh MOAKIIOYEHUS HMCTOYHHMKA TOKA W TOBTOPHUTE OIIBIT.
[TocTpoiiTe rpaduk, OMUCHIBAIOMINN 3aBUCUMOCTh BEIMYMHBI MAarHUTHOW WHIYKITHH
Ha TOPIIE JIATIKK OT CHJIBI IIPOTEKAIOIIETO Yepe3 MPOBOT TOKA.

Obopyoosanue.  CmapToH C  TPEAYCTAHOBIECHHBIM  MPOTPAMMHBIM
oOecrieueHneM JIi W3MEpPEHUs BEJIMYMHBI MAarHUTHOTO TIOJISA, IITaTHB C JIBYMS
JanKkaMH, OJHA W3 KOTOPBIX JIOJDKHA OBITh KEJNE3HOW (MJIM JPYroul >Keye3HbIH
CEpIICYHUK), JTaOOPATOPHBIM WCTOYHUK MUTAHUSA, OJHOXWIBHBIA H30JUPOBAHHBINA
MPOBOJI, BBIACPKUBAIOMINN MaKCUMaJIbHBIA TOK JIa0OpPATOPHOTO HMCTOYHHUKA
MTUTaHUS.

Kpamroe onucanue pewenus. Jlanka mrTaTuBa 0OMaTHIBAETCS HECKOJIBKUMU
BUTKAMHU TOJICTOTO HM30JMPOBaHHOTO mpoBoAa. C moMmolIpl0 J1a00paTOpHOro
WCTOYHHKA MUTAHKS Yepe3 MPOBOI MPOITyCKACTCS AIEKTpHIeckuii Tok. CHadama TOK
MPOIYCKAIOT B OJHOM HAMPAaBJICHUU C TOCTEIEHHBIM YBEJIMYEHHEM CHJIBI TOKa
U ee TOCICOyIONUM  YMEHBIIIEHHWEM, TIOTOM  MPOIEAYpPY  IOBTOPSIOT
JUIsl TIPOTUBOIIOJIOKHOTO HampaBlieHus Toka. [Ipu 3ToM wu3Mepsercs BelIUYMHA
WHIYKIIMA MarHATHOTO TIOJIS Ha TOPIE JIAKH INTaTHBa C MOMOIIBIO MOOHIBHOTO
tenedoHa. CTpOUTCS 3aBUCUMOCTh BEIMYUHBI WHIYKIIMA MAarHUTHOTO TTOJIS OT CHUJTBI
MPOTEKAIONIETO uepe3 MpoBoja Toka. OOCyx)aaeTcsi MOTydeHHBIN TpaduK U SIBJICHHE

MAardiuTHOI'O TUCTCPE3nCaA.

3ansitue 4. U3yuenune padoThl JJIEKTPOABUTATESI M IUHAMO-MAIIMHBI (YacThb 1)

Jexkuyusa «IneKTpoaBUTATENIb U dJIeKTporeHeparop». O0CykmaaeTcss UCTOpHUs
W300pETeHUST  DJIEKTPOJBHUTATENII U COBEPIICHCTBOBAHUS €TI0 KOHCTPYKIIUU.
OnuceiBaeTCsi BHYTPEHHEE YCTPOMCTBO JJIEKTPOJBUTATENSI U DJIEKTPOreHEepaTopa.

Pa30buparoTcs TeopeTuuecKue 3a1a4u 1o JAHHOU TEME.

3ansaTue 5. U3yuyeHnune padboThl 2JIEKTPOABUIraTEsl U JUHAMO-MAIIUHBI (4aCTh 2)
Ilpakmukym
3aoanue. 1) [IpoBenure cepuro IKCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTH CUJIbI
TOKa, BBIPA0ATHIBAEMOM T€HEPATOPOM, OT BETUIMHBI MOMEHTA CUJIBI, TIPHIIOKEHHOTO

K €T0 Bally. 2) HpOBC,III/ITe CCPHIO SKCIICPUMCHTOB U U3MCPHTC 3aBUCUMOCTD BEJIMYMHBL
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HalpsDKEHUS, MOJAHHOTO Ha DJIEKTPOJIBUTATENb, OT YacTOThl €ro BpAILICHUS
Y MEXAaHWYECKOW HATPY3KH €T0 Bajia.

Obopyoosanue. DNEKTPUYECKUA MOTOPUMK C PEAYKTOPOM, HAOOp TpY30B,
peocTar, COeIMHUTEIIbHbIE MPOBOIA, TA0OPATOPHBIN UCTOYHUK MTUTAHUS, MYJIbTUMETP
(ammepMeTp), CEKyHIOMED.

Kpamrxoe onucanue pewienus. IIpoBOASTCS ONBITHI 10 U3MEPEHUIO 3aBUCUMOCTH
CIJIbI TOKa, BbIpadaThIBA€MOl TEHEpPaTopoM, OT BEIHMYMHBI MOMEHTA CHIIBI,
NPWIOKEHHOT0 K €ro Baimy. IIpOBOOWTCS OMBIT MO HM3YYEHHUIO CBSI3H BEJIWYUH
HalpsDKEHUS, TOJAHHOTO Ha JJIEKTPOJABUIaTelNb, OT YacTOThl €ro BpalleHUs
Y MEXAaHWYECKOW HArPy3KH €To Baja.

Onucanue cxoxcux pabom npaxmukyma: 1) MexnyHapoaHass oJuMmuaaa
1o AKcrepuMeHTanbHoi pusuke 2018 r., 3amaya «MOTOPUHK € pETyKTOPOM», ITyHKTHI
NeNe 1-4; 2) MexayHapoaHas OJuMIIMaga MO SKCIepUMeHTanbHou pusuke 2022 r.,
3agaya «PoHappy, MyHKTHI NeNo 14,

3ansatne 6. MH3yuyeHue 3aBHCHMMOCTH TMEepHOJA  KOJIe0AHUH  JIMHEHMKH
HA NWINHAPUYECKO MOBEPXHOCTH OT PAINYCA ee¢ KPUBU3HBI

Ipakmuxkym

3aoanue. OnpenenuTte XapakTep 3aBUCMMOCTU MEpPHOa KOoJeOaHUN JIMHEWKH,
MOJIO)KEHHOW Ha IWIMHIPUYECKYIO TOBEPXHOCTh, OT paauyca KPUBHU3HBI ITOU
MOBEPXHOCTH.

Obopyoosarnue. Habop MUIMHAPOB pa3HOTO paauyca (Hampumep, pa3inyHbIe
IUJIMHIPUYECKHUE COCYbI), TUHEWKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. IlpoBoguTcs cepusi TPSMBIX HU3MEPEHUM
3aBUCHUMOCTH TIEpHOJa KOJIcOaHUN JTUHEWKH, IOJOKCHHOM Ha IWIHHIPHUYICCKYIO
MOBEPXHOCTh, OT paguyca KPUBHU3HBI 3TOW MOBEPXHOCTU. MCHOIB3YIOTCS METOIBI

JMHEeapu3aIuy U rpauuecKkoro aHajanu3a SKCIIEPUMEHTAIbHBIX JaHHbIX.

3ansatue 7. H3ydyeHume 3aBMCHMOCTH AMIUVIMTYIbI KOJICOAHHMH MPYKUHHOIO
MAasITHUKA OT BpeMeHH

Ipakmukym

3adanue. W3MepbTe 3aBUCUMOCTb aMIUIATYIbl 3aTyXarolMX KoJIeOaHH
OpYKMHHOTO MasTHUKa OT BpeMmeHH. [IpoBepbTe rumoredy 00 IKCIMOHEHIIHAIHLHOM

XapakTepe MOoIy4eHHON 3aBUCUMOCTH.
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Obopyoosanue. llpyxurHa oT TuHamomeTpa ¢ npeaesnom mdmepenuit 1 H, rpys
Maccoit 150 r, cekyHioMep, ITaTUB ¢ JIANKOW U My(TOH, JIMHEIKA.

Kpamkoe onucanue pewenusa. IIpoBOOUTCS OSKCHEPUMEHT IO NIPSIMOMY
W3MEPCHUIO 3aBUCUMOCTH aMIUIMTYIbl 3aTyXaroluX KoJIeOaHWWd MpPY>KHHHOTO
MasiTHUKa OT BpeMeHu. Ctpoutcss rpaduK HUCCICIOBAHHOW  3aBUCHUMOCTH

B JINMHCAPU30BAHHOM BHC.

3ansaTue 8. 3MepeHne aKTHBHOIO M PEAKTHBHOIO CONPOTHUBJICHUI KAaTyIIKH
HHIYKTHBHOCTH

Ilpakmukym

3adanue. Cobepute MEKTPUUYECKYIO LIETIh U3 MOCIEI0BATEIbHO COETMHEHHBIX
pe3uCTOpa M KaTyIIKW HWHAYKTUBHOCTH. [IpoBenute wu3MepeHue 3aBUCUMOCTH
HaIIpSDKEHUST HAa PE3UCTOPE OT YacTOThI MOJABAEMOTO HA OTy LEINb HANPSHKEHUS.
[Io mOJIydEHHBIM JAHHBIM ONPENEIUTE AKTUBHOE COIPOTHBIECHUE U PEAKTHUBHOE
CONPOTHUBJIEHUE KATYIIKU UHAYKTUBHOCTH. PaccunTanTe MHIYKTUBHOCTD KaTYyILKU.

Obopyoosanue. Karylika HHIYKTUBHOCTH, PE3UCTOP C CONPOTUBIICHHUEM,
OJIM3KUM K aKTUBHOMY COIPOTHUBJICHHUIO KAaTyIIKH MHAYKTUBHOCTH, COCIUHUTEIbHBIC
MPOBOJIA, F'€HEPATOP HU3KOW YacTOThI, OCUMIUIOrpad WM BOJBTMETP MEPEMEHHOIO
HaIIPSHKEHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercss  dJlEKTpUYecKas  LElb
U3 IIOCIENOBATEIbHO COCIAMHEHHBIX PE3UCTOPAa M KATYyLIKHM HHIYKTMBHOCTH.
Ha o>ty wnens mnopaerca mnepemeHHoe HanpspkeHue. [IpoBomurcs wu3MepeHue
3aBUCHMOCTH HANPsDKEHUS HA PE3UCTOPE OT YacTOThl IIOAABAEMOr0 Ha LElb
HampspKeHUs  (aMIUIMTYy/a  HampsDKEHUWsT  Ha  BCEeM  IleMM  MOCTOSIHHA).
[To Hu3KouacTOTHON oOOsacTu Tpaduka ompeAenseTcs aKTUBHOE COINPOTHBIICHHUE
KATYIIKU HHIYKTUBHOCTH, 110 BBICOKOYACTOTHOM YaCTH ONPEAEIAETCS NHIYKTUBHOCTD

KATYLIKH.

3ansaTue 9. 3pyk. Ocunsiorpamma 3Byka. CriekTp 3ByKa

Jekyusa «BBeneHne B SKCIIEPUMEHTABHYIO aKyCTHKY». BBOASTCS OCHOBHBIC
noHATUA aKycTuku. OOcCyXIaeTcss MexXaHHKa pacHpOCTPAHEHUS aKyCTHYECKHX
KojeOanuii. BBomurca mnoHsTHE TOHA H 00eproHa. OOCYXKIAIOTCS METObI
UCCIIETOBaHMSI 3ByKOBBIX CUTHAJIOB.
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Ilpakmukym

3aoanue. llpoBeauTe CEpUI0 SKCIEPUMEHTOB IO 3aMHCH OCHHILIOTPaMM
U CIIEKTPOB TJIACHBIX 3BYKOB OJHOM 4YacTOThl. ONMIIWTE OCHOBHBIE OTIMYHS
B OCIIMUIOTpaMMax JUIsl pa3HbIX TJIACHBIX 3BYKOB. OTBETHTE HA BOIIPOC, JOCTATOYHO
JIM JIJIs1 ONTMCAHUS KaKOT0-JIM00 3ByYaHUs! OJJHOM JIMILIb CIEKTPOrPaMMBbI?

Obopydosanue. lepcoHanbHBI KOMIIBIOTEp ¢ MHUKPO(QOHOM Wi cMapTdoH
C MPEAYCTAaHOBIIEHHBIM MTPOTPAMMHBIM 00ECTICUCHUEM.

Kpamxoe  onucanue pewenus. lIpoBomuTcs  cepusi  SKCIEPUMEHTOB
[0 TOJIYYEHUIO OCHWUIOIPAMM M CIEKTPOB TJIACHBIX 3BYKOB OJHOW 4YaCTOTHI.
[IpoBOAUTCS CPAaBHUTENBHBIN U KAYECTBEHHBIN aHAIN3 OCUMJIIIOTPAMM H CHEKTPOB.

Onucanue cxooxcei pabomuvl npakmukyma: MexayHapoaHas OJIMMIIMAIA
o 3KcnepuMeHTabHOM ¢u3nke 2017 1., 3amaya «AKYCTHUYECKHE PE30HATOPBI»,

gacTth No 1.

3ansarTue 10. Crosiune MexaHUu4YeCKUE BOJTHbBI

Jekyua «Crosunie MexaHM4eckue BOJIHBI». OOCyKIaeTcs MEXaHHKa CTOSYHX
BOJIH B OJIHOMEpHOW cpejie. PaccmaTpuBaroTcsi mpuMepbl pa3IMYHBIX TPAHUYHBIX
YCJIOBUH.

Ipakmukym

3aoanue. Tloayiite B mpoOUpPKY Tak, 4TOOBl OHA Haudaja 3By4yaThb. [IpoBemute
U3MEpEHHE 3aBUCUMOCTH YaCTOThl OCHOBHOT'O TOHA U IIEPBOT0 00EPTOHA BO3YLITHOTO
cToyi0a B MPOOUPKE OT BBICOTHI ATOrO cTOI0A. {71 U3MEHEHUs! IJIUHBI BO3YIIHOTO
cT0J10a 3amoJIHSANTE TPOOUPKY BoJIoM. OnpeieuTe CKOPOCTh 3ByKa B BO3/IyXe.

Obopyoosanue: TlepcoHANbHBIN KOMIBIOTEP ¢ MHUKPOPOHOM WM cMapT(oH
C MPETyCTAaHOBJICHHBIM MTPOTPAMMHBIM OOeCTIedeHHEM, MPOOHpPKa, BOJIA, IMHEHUKA.

Kpamroe  onucanue  pewenusa. 1llpoBoguTcs cepust  SKCIEPUMEHTOB
0 H3MEPEHUI0 aKyCTHUECKOrOo CIHEKTpa 3By4YaHUs NPOOMPKH, BO3HUKAIOIIETO
npy BAYBaHWHM B Hee Bo3ayxa. CTpouTcsl TUHEAPU30BaHHBIN TpadUK 3aBHCHMOCTU
4acTOThl OCHOBHOTO TOHAa M IMEPBOro OOEPTOHA OT BBICOTHI BO3IYIIHOTO
crtoba B mpoOupke. Ilo MoOdydeHHBIM JaHHBIM OIPENENSIETCS CKOPOCTh 3BYKa
B BO3JIyXe€.

Onucanue cxooiceti pabomwvl npakmukyma: MexayHapoaHas oJauMIUaaa
no sKkcrepuMenTtanbHol ¢uszuke 2017 1., 3agadya «AKYCTHUYECKHE PE30HATOPHIY,

qgacTth No 2.
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3ansaTue 11. U3mepenune noxkasareJisi NpejioMJIeHHUS CTEKIA

Ilpakmuxym Ne 1

3aoanue. OnpeaenuTe MoKazaTesb NPEJIOMICHUS CTEKJISTHHOM TIACTHUHBI.

Obopyoosanue. IlpeameTHOE CTEKI0, MUUIMMETPOBKA, JIa3epHas YyKa3Ka,
JUHEUKH, ITAaTUBBI C JTAaIKOW U My(PTOMH.

Kpamroe  onucanue pewenus. IlpoBomutcs cepusi  IKCIIEPUMEHTOB
M0 U3YYCHUIO MEepEeHaNpaBIeHUs Jydya CBETa, NaJaroero Ha OOKOBYIO MOBEPXHOCTh
MPEAMETHOIO CTEKJa, B 3aBUCMMOCTH OT BBIOpAHHOTO yrIJa majieHus. Beraucnsercs
MOKa3aTelb MPEJIOMIICHUSI MaTepualia MIaCTUHBI.

Onucanue cxooiceti pabomwvl npakmuxyma: MexIyHapoaAHAsT OJMMIIMAIA
no osKcrnepuMeHtanbHol Qusnke 2021 r., 3amaya «OTpaxkeHHe, MPEIOMIICHUE
Y IIPOIyCKaHME», MyHKT Ne 4.

Ilpakmuxym Ne 2

3aoanue. Onpenenure ¢ MAKCUMaJIbHOW TOYHOCTHIO MOKA3aTENb MPEIIOMIICHUS
Marepualia MpU3Mbl.

Obopyoosanue. IlpusMa, azepHas yka3ka, TPaHCIIOPTHUD, IITATUBEI.

Kpamroe onucanue pewenus. 1IpoBOAMTCS ONBIT 1O  HU3MEPEHHUIO
MUHUMAJIBHOTO yTJla OTKJIOHEHHUS JIa3€pHOTO Jyya TPEYrojabHON pPaBHOCTOPOHHEU
npusmoil. Ilo moJlydeHHOMY 3HAUEHHIO YIJIa PACCUMTHIBAETCSA I1OKA3aTellb

MMpCIIOMJIICHUSA ITPHU3MBIL.

3ansTue 12. IlosiHoe BHYyTpeHHee OTpaxeHHe

Jekyua «llpumenenue s¢ddexra NOTHOTO BHYTPEHHETO  OTPAKEHMS
B u3MepeHusix». OO0cyxnaercss 3(G(EeKT TNOJHOrO0 BHYTPEHHErO OTPaKEHHS.
OnuceiBalOTCS MPUEMBbl MO HCIOJIB30BAHUIO 3TOro 3¢ddexkTa mnpu NpoBeNEeHUU
ONTUYECKUX NU3MEPECHUM.

Ilpakmukym

3adanue. Onipenenute nokasareib MPEIOMIICHUS MaTeprana Ipru3Mbl.

Obopyoosanue. CTeKIIsTHHASA TIPU3Ma, Ja3epHAasl YKa3Ka, JIMHEHKa.

Kpamxkoe onucanue pewenus. IlpoBoauTcs onbIT 1Mo HaOmoaeHUI0 ddekTa
MOJIHOTO BHYTPEHHETO OTPa)KE€HUs CBETA, KOTOPBIA pacmpoCTpaHseTcsi B IMPU3ME.
W3mepsitoTcss mapameTpbl, MOpU KOTOpbIX JocTuraercs 3ddexr. Beruucnsercs
noKa3aTeb NMPEJIOMIICHHUS MaTepHasa MpUu3MBbl.

Onucanue cxoodcei pabomuvl npakmukyma. MexayHapoaHas OJUMIIHNAIA

1o dKcnepuMeHTanbHoi pusuke 2021 r., 3agaua «/Jucnepcusy», myHkT Ne 1 [16].

22



3ansatue 13. IlpoBepka ¢Qopmyabl TOHKOH JIMH3BI C TOMONIBLI0O MeTOAA
napajiakca, NpuMeHEeHHOr0 ISl onpeieseHusl MOJI0KeHUsI H300paskeHus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE paCCTOSHUE
coOuparone JTUH3HI.

Obopyoosanue. Cobuparoniasi 1MH3a, ONTHYECKAs CKaMbsl (JIMOO MepHast JIeHTa
Y KpETUICHUE JJIs TWH3BI ), IBE UTJIBI OT IITIPHILA (CO CTOYEHHBIM OCTPHEM ), TUTACTUIIUH,
TOYEUYHBIN HCTOYHUK CBETA.

Kpamkoe onucanue pewenus. OOCyxnmaercs U JaeMOHCTpupyeTcs 3¢ exT
napawiakca. M3ydeHHbI 3(@eKkT HUCnoyb3yeTcs Mg ONpEAeTCHUS TOJIOKEHUS
M300pKEHUSI UCTOYHHKA CBETA C MaJIOMl CBETUMOCTBIO, MOJTYYEHHOTO C IMOMOIIBIO
coOuparomied JauH3bl. [l0 HECKONBKMM ONBITAM paccUUTHIBAETCA (POKyCHOE

PaCCTOAHUC JIMH3EI.

3austue 14. U3mepenne GoKyCcHOro paccTOSIHUA paccenBaloeil JTUH3bI

Ilpakmukym

3aoanue. Omnpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE PaCCTOSHUE
PACCEHUBAIOIIECH JIMH3HI.

Obopyoosanue. PacceuBaromias JMH3a, coOuparomas JHH3a, OINTHYECKas
CKaMbsl (TMOO MepHas JIGHTa W KPEIUICHHs IS JIMH3), JIUCT KapTOHA, HOXKHUIIBI,
TOYEYHBIN HCTOYHUK CBETA.

Kpamroe onucanue pewenus. O6Cyxaatorcst mpueMbl U3MEPEHHsT (OKYCHOTO
pacCTOSIHMSL ~ pacCeWBaromiel  JUH3BL.  [IpOBOIWTCS  OMBIT TIO  TOJYyYCHHUIO
JEUCTBUTEITLHOTO U300paKEHHS B PACCEUBAIOIIEH JIMH3E IMTyTEM CO3/IaHHUs C IIOMOIIIBIO
coOuparomieli  JUH3bI MHHUMOTO HCTOYHHMKA JIJI1  PACCEUBAIOIICH  JIMH3BI.
Taxke TPOBOMUTCA ONBIT IO HAOIIOJACHHUIO PACXOMSIIETOCS CBETOBOTO ITydKa,
00pa30BaHHOTO CBETOM, H3JyYCHHBIM TOYECYHBIM HMCTOYHUKOM H IPOIICIIHM
Yyepe3 paccerBarollyl0 JUH3Y, Ha KOTOpYI HakieeHa auadparma. [lo pesynpraram
MOJIYYCHHBIX JKCIICPUMEHTOB PACCUUTHIBACTCS ONTHYECKAs CHJIA PACCEHBAIOIICH
JIMH3BI.

Onucanue cxooiceti pabomsr npaxmuxyma. [8], tmaBa Ne 5, mabGopatopHas
pabota Ne 12.
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3ansarue 15. Onpenesnenne NJIMHBI BOJHbI JIA3€PHOI0 U3JIYYeHHSI C MOMOIIbIO
cxembl FOHra

Ipakmuxkym

3aoanue. llpuaymaiiTe -HKCHEPUMEHTAIBHYIO YCTAHOBKY, IO3BOJISIONLYIO
HaOMIOMaTh WHTEPPEPEHIIMOHHYI0O KapTHHY OT CBETOBOTO W3JIy4YeHHUs Jia3epa.
Onpenenure AJIMHY BOJIHBI U3TYyYEHUS JTA3€PHON YKa3KH.

Obopyoosanue. JlazepHas ykaszka, HUTKa, (poabra, OyJaaBKu, SKpaH, pyJieTKa.

Kpamroe onucanue pewenus. JIBymMsi CBSI3aHHBIMHU HUTKOW OyJaBKamu
MPOKAJILIBAIOTCS JIBa OJM3KOPACIONOKEHHBIX OTBEPCTUS B AJIFOMUHUEBOU MHUILIEBOM
donbre. [lomydeHHBIE OTBEPCTHS OCBEIIAIOTCS JIA3epPHBIM IMy4KOM. B mpormieniem
cBeTe HaOmogaeTca nurepdepeniriontas kaptuHa. [1o paccTosHUIO MeX Ay MOJI0CAMU
UHTEePPEPEHIIMOHHON KApTUHBI M PACCTOSHUIO MEXIY OTBEpCTUSIMH B (HOJIbre
PacCUMTHIBACTCS JJIMHA BOJIHBI CBETA B JIA3€PHOM ITYUKE.

Onucanue  cxooiceli  pabomvl  npakmukyma:  3aKIIOYUTENBHBIN  ATan
BCEPOCCUMCKON OJIMMITHAIBI MIKOJIBHUKOB 1o pusuke 2000 1., 11 kmace, 3amaga No 1.

3ansaTue 16. U3ydyeHue cmekTpa cBeTa pa3jiMYHbIX MCTOYHMKOB € MOMOIIbIO
AU(PPAKIMOHHON pelIeTKH

Ipakmukym

3aoanue. llpunymaiite, cOOEpUTE U ONMUILNATE IKCIIEPUMEHTATIBHYIO YCTAHOBKY,
MIO3BOJISTIOITYIO MOJTYYUTh ONTUYECKUI CIIEKTP U3TYUYSHHSI CBETA Pa3IMYHbIX NCTOYHHUKOB.
[IpoBenuTe nccaea0BaHue CIEKTPOB MPEITI0KEHHBIX BaM HCTOYHUKOB CBETA.

Obopyoosanue. [ludpakunoHHas pemierka, GoHaph ¢ JamMIoi HaKaluBaHUS,

CBETOMOHBIN (hOHAPD, Ta30pa3psIHas JIAMIIOYKA, SKpaH, nuadparma, MepHas JICHTa.

Kpamkoe onucanue pewenus. IlpoBomutrcsi cepusi  AKCIEPUMEHTOB
no HaOJIIOJACHUIO ONTHUYECKUX CIEKTPOB M3IYyUYCHHS HMCTOYHHUKOB CBETa pa3HOMU
npupoAsl. IIpoBoauTCS CpaBHUTENBHBIN U KOJTMYECTBEHHBIN aHAJIA3 ITUX CIIEKTPOB.

Onucanue cxooiceti pabomwvl npakmukyma: MexayHapolHas oOJIuMIUaga

1o 3kcnepuMeHTabHON (usuke 2018 r., 3agada «CexTpy.

3anaTue 17. UccaenoBanmne 3aBUCHMOCTH HHTEHCHBHOCTH CBEYE€HHS CBETOAHO/1A
OT CWJIBbI POTEKAIONIET0 Yepe3 Hero ToKa

Ilpakmukym

3aoanue. WI3MepbTe 3aBHCUMOCTh HHTCHCHUBHOCTH CBCUCHHS CBETOJIHOJA
OT CHJIbI TPOTEKAaIIIero 4epe3 Hero Toka. Onpenenutre XapakTep H3MEpEHHOMH

3aBUCUMOCTH.
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Obopyodosanue. (CpeTonuoj, JOKCMeTp (Wi cMapThoH C JATYUKOM
OCBEIICHHOCTH), JabopaTopHbld 00K muTanws (Wi aBe Oartapeiiku AA, peoctar
U MYJIBTHUMETp), COeAUHUTEIbHBIE TPOBOJIA.

Kpamkoe onucanue pewenus. IIpoBOAMTCS HKCIEPUMEHT MO MPSIMOMY
U3MEPEHHUIO 3aBUCHUMOCTH WHTEHCHUBHOCTH M3JIY4YCHHMs] CBETOJIMONA OT CHJIBI
IpOTEKaloWero 4epe3 Hero toka. CTpouTcs rpa@uK MOIYy4EeHHOW 3aBUCHMOCTH.
Omnpenensiercs xapakTep 3aBUCUMOCTH.

3ansarue 18. HaO.uionenne wu3duparesbHOCTH BHYTpeHHero ¢orodddexra
K JIJINHE BOJIHBI CBETA

Ilpakmukym

3aoanue. Y cTaHOBUTE JIBa CBETOAMO/IA IPYT HAMMPOTHUB Jipyra. U3yuuTe siBieHue
BO3HUKHOBEHHUs (OTOTOKAa B OCBeIIaeMoM cBertoauozae. Jiis 3Toro wusmepbTe
3aBUCUMOCTh CHJIbI (DOTOTOKA OT HAIPSPKEHUSI HA CBETOJUO/E, BBHIMOJHSIOMIEM POJIb
UCTOYHUKA cBeTa. [loBTOpUTE OMNBIT, MPUMEHSII B KayeCTBE HCTOYHUKOB CBETa
CBETOJMO/bI, NAIOIIME CBET C Pa3HbIMU JJIMHAMU BOJH. Omnpenenurte YcClIOBHS,
MIPU KOTOPBIX B OCBEIIIAEMOM CBETOMO/I€ BO3HUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbsl CBETOJIMOIOB Pa3HBIX IIBETOB (KpacHbIC, 3€JICHBIC
U CUHUE), OJIOK MTUTaHUSI CBETOAMO/IA-OCBETUTEISI, MYIbTUMETD.

Kpamxkoe onucanue pewenus. JIBa cBeTonMO/la YCTaHABIMBAIOTCS HANPOTUB
Ipyr napyra. Uepe3 OJWH CBETOAMOI MPOIYCKAETCS TOK OT HCTOYHHMKA MHUTAHUS.
N3yyaeTcsi siBleHWE BO3HUKHOBEHHS (OTOTOKa BO BTOPOM  CBETOAMO/IE.
OOnapyxuBaercs, 4To (OTOTOK BO BTOPOM CBETOJMOJIC BO3HUKAET TOJIBKO
IIPA OCBEIIECHUU €r0 CBETOJMOJIOM C JJIMHOW BOJIHBI, MEHBIIEH WM PAaBHOW [JIMHE
BOJIHBI, HA KOTOPYIO PACCUUTAaH OCBEUIAEMbIN CBETOIUO/.

Onucanue cxooiceti pabomwvl npakmukyma: MexayHapoIHas OJIUMIIHAIA
o skcnepuMeHTabHON (pusuke 2020 r., 3agavya «Onronapa» [17].
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MJIAHUPYEMBIE PE3YJILTATBI OCBOEHHUSI KYPCA BHEYPOUHOM
JNESITEJBHOCTHU «OCHOBBI ®U3NYECKOI'O DKCIIEPUMEHTA
(@U3UKO-MATEMATHUYECKHAN TMTPODPWIID)»

JIMYHOCTHBIE PE3YJIBTATHI

B cpepe epasicoanckozo eocnumanusi:

TOTOBHOCTb BECTH COBMECTHYIO JACSTEIBHOCTh B MHTEPECAX I'PakIaHCKOIO
o0I1IecTBa, y4aCTBOBATh B CAMOYTIPABICHUH B 00pa30BaTEIbHON OpraHU3allNu;

YMEHUE B3aUMOJEHCTBOBATh C COLUMAIbHBIMH MHCTUTYTAMH B COOTBETCTBUU
¢ UX QYHKIUSMU U Ha3HAUCHUEM.

B cgpepe nampuomuueckozo éocnumanusi:

c(OpPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW WAEHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKH.

B cgpepe 0yxoeno-npascmeenno2o 60cnumaHus:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OLIEHMBaTh  CUTYallUIlO W [PUHUMATh  OCO3HAHHbIE
pElICHUsl, OPHEHTUPYSACh HA MOpPAJIbHO-HPABCTBEHHbIE HOPMBI M LEHHOCTH,
B TOM YHCJIE B JEATEIBHOCTH YYEHOTIO;

OCO3HaHUE JJUYHOT'O BKJIa/la B IOCTPOCHHE YCTOMYUBOTO OYAYILETO.

B cipepe acmemuueckozo ocnumanusi:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYAsl 3CTETHKY HAyYHOTO TBOPYECTBA,
npucymero Gu3n4eckoil Hayke.

B cghepe mpyoosoco éocnumanusi:

UHTEpEC K pas3nuuHbiM  cepam  npodecCHOHANBHOW  JEATEeIbHOCTH,
B TOM YHCJIE€ CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHUE COBEpUIATh OCO3HAHHBIM
BBIOOp Oyayiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC dKU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa3OBaHUIO B 00JacTH
(GU3MKYN Ha MPOTSKEHUH BCEH KU3HU.

B cgpepe sxonocuueckozo éocnumanusi:

C(POPMHUPOBAHHOCTDh  SKOJIOTHUECKOM KYJIbTYpbl, OCO3HAaHUE TJI00ATBLHOTO
XapakTepa 3KOJOTUYECKHUX MPoOeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUM B OKPYXKAIOUIEH Cpelle HA OCHOBE
3HAHUA LEJIeH YCTOWYMBOIO Pa3BUTHs YEJIOBEYECTBA;

pacCUIMpPEHHE OIBITA IEATEIBHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH HAa OCHOBE

HMEIOLIUXCS 3HAaHUM 110 (i)I/ISI/IKC.
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B cghepe yennocmu nayunoeo nosHanus:

chOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHWE IIEHHOCTH HAY4YHOM JesTeNbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHUs! PU3UKU OCYIIECTBISATh MPOEKTHYIO U HUCCIEIOBATEIbCKYIO JIEATENbHOCTh

HHAWBUYAJIBHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATHBI

Ilo3naBaresibHbIe YHUBEpPCAJbHbIE YUyeOHbIE eiCTBHS:

ba3oBble JJornyeckue 1eicTBUA:

CaMOCTOSTEIIBHO bopMyIUPOBAThH u AKTyJIM3UPOBATH npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JACATEIbHOCTH, 3aJaBaTh IMMAPAMETPbI W KPUTEPUU HX
JIOCTHKCHUS

BBISBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B paCCMATPUBAEMBIX (PU3HUUIECKUX
SIBIICHUSIX;

pa3pabarpiBaTh IUIAH PEIISHUS MPOOJEeMBbl C YIETOM aHAIM3a UMCIOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIESITETLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;

KOOPJAMHUPOBATH U BBITIOJIHATH pabOTy B YCIOBHSIX PEaIbHOT0, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBAThb KPCAaTHBHOC MBIIIJIICHHUC ITPH PCHICHUHU JKN3HCHHBIX npo6neM.

ba3oBble ucciieqoBareIbCKue AeicCTBUA:

BJIQ/IeTh HAYYHOW TEPMHUHOJOTUEH, KIIOYEBBIMH TOHATUSAMU M METOJaMHU
bu3nYecKoil HayKH;

BJIa/I€Th HaBBIKAMU Y4e€OHO-HCCIIEOBATENIbCKOW U MPOEKTHON JESTEIbHOCTH
B oOsiactu (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIHHOMY MOMCKY
METO/IOB penieHust 3a1ad (U3MUECKOTO COJCPKAHMS, MPUMEHEHHUIO pPa3IN4HbIX
METO/I0B [TO3HAHMS;

BJIAJCTh BUJAMHU  JICATEIBHOCTM 1O  MOJYYEHHUIO HOBOTO  3HaHWUS,
€ro MHTEpIpeTalui, NpeoOpa3oBaHUIO W TMPUMEHEHHIO B Pa3IUYHbIX Y4E€OHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (HU3HUKH;

BBISIBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBSI3M W aKTyalIM3UpOBaTh 3ajady,
BBI/IBUTaTh TMIIOTE3Y €€ PEIICHUs, HAXOAUTh ApIyMEHTHI Ui J0KA3aTeIbCTBA CBOUX

YTBEPKJICHUM, 3a/1aBaTh MapaMETPhl U KPUTEPUU PEILICHUS;
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aHaJIM3UpPOBaTh TMOJYYEHHBIE B XOJE PEUICHUS 3aJauyd  PE3yJbTaThl,
KPUTUYECKHA OLIEHHBATh MX JOCTOBEPHOCTb, IPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (opMyIuMpoBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHUA 1O (QU3MKE B MPAKTHUYECKYI0 00JIacTh
KU3HEJEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTAaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIBHBIC TOAXO0/IbI U PEIICHHUS;

CTaBHUTb HpO6H€MBI " 3a/1a4M, JOITYCKAOIMUE aJIbTCPHATHBHBLIC PCIICHUS.

Pabora ¢ undopmanueii:

BIAJ€Th HABBIKAMM TMOJy4eHUs HHPopManuu (U3HMUECKOTO COJIEpKAHUS
U3 HMCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBJISTh TMOMUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HMHTEPIpETAli0 HHPOPMAIUU PA3IWYHBIX BUIOB U (opM
MIPEICTaBIICHMSI,

OIICHHBATh IOCTOBEPHOCTH HH(POpMAITHH;

UCIIOJIB30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUI B PENICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a/1a4 ¢ COOMI0JICHUEM TpeOOBaHUN APTOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX M HJTHUYECKUX HOPM, HOPM HMH(POPMAIMOHHOM
0e30MacHOCTH;

CO3/aBaTh TEKCThI (PU3UYECKOTO COJICPIKAHUS B PA3TUYHBIX (popMaTax ¢ yueTomM
Ha3HaueHUs MHGOPMAIIMKM U 1EJIEBON ayJAUTOPUH, BBIOMpAs ONTUMAIbHYI0 (opMy

MNpCaACTAaBJICHUA U BU3yaJIM3allUU.

KoMMyHuKaTMBHbBIE YHUBEPCAJIbLHbIE Y4eOHbIe JHeHCTBUS:

OCYIIIECTBIISITH OOIIEHUE BO BHEYPOUHOU JACIATEITBHOCTH;

pacro3HaBaTh MPEINOCHUIKH KOHMIMKTHBIX CUTYAIIUH U CMATYaTh KOH()IUKTHL,

pa3BepHYTO M JIOTHYHO H3JIaraTh CBOKO TOUYKY 3pPEHHUS C HCITOJIb30BAaHHUEM
SI3BIKOBBIX CPE/ICTB;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBHIYaTbHOM
paboThI;

BBIOMpaTh TEMAaTHKy W METOJbl COBMECTHBIX JCHCTBHMI C y4eTOM OOIIHMX

HHTCPECOB U BO3MO>KHOCTEH KaXXJ0ro 4J€Ha KOJIJICKTHUBA,
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IPUHUMATH 18 (S8 5 COBMECTHOM NESITEIIbHOCTH, OpraHU30BbIBATH
U KOOPJAWHUPOBATH ACHCTBHS IO €€ JOCTHKEHHUIO: COCTaBJAThH IJIaH JEHCTBUM,
pacnpenensaTh poJid C YYETOM MHEHUM YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KA4E€CTBO CBOETO BKJIAJa U KaXXJI0I0 YYaCTHUKA KOMAaHbI B OOILMIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBBIE IPOEKTHI, OLICHWBAaTh HJEW C TO3WLUHA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh TO3UTUBHOE CTPAaTErMYECKOE IIOBEJCHUE B  Pa3JIMYHBIX

CUTyalu:AaXx, IPOABJIATE TBOPUYCCTBO U B006pa)KCHI/IC, OBITH HMHHUIIWMAaTHBHBIM.

PerynsitTuBHble YHUBeEpPCAJbHbIC y4eOHbIC AeiiCTBUSA:

Camoopranu3anus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JAESATENBHOCTh B 00JIaCTH
(u3UKH, BBISBIATH NPOOJIEMBI, CTABUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELICHUs] pACUETHBIX M KaUECTBEHHBIX 3a/1a4,
IUTAH BBITIOJIHEHUSI TPAKTHUYECKOH paboThl € YYE€TOM MMEIOMINXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JlaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacimmpsTh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

Jienath OCO3HAHHBIA  BbIOOp, aprymMeHTHpoBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0CTBOBATH (DOPMUPOBAHUIO U MPOSBICHUIO IPYIULIUU B 00J1aCTH (DU3UKH,

MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAIbLHBIH HHTEJVIEKT:

JIaBaTh OILICHKY HOBBIM CHUTYaIlMsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIaJICTh HaBBIKAMH ITO3HABATEIBHON Pe(ISKCHUU KaK OCO3HAHHUS COBEPIIAEMbBIX
JIEVCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

WCITIOJIB30BATh MPUEMbl pedIeKCHu sl OIEHKH CUTYaIlMH, BEIOOpA BEPHOTO
peLICHUS;

YyMETh  OIIEHMBaTh PUCKA U  CBOECBPEMEHHO TMPUHUMATh  PEUICHUA
110 UX CHWKSHUIO;
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IPpUHUMATh MOTHBBI W apryMEHTBl JPYTHX TIpU aHalIW3e pe3yJbTaToOB
JIeSITCILHOCTH;

MPUHUMATH Ce0sl, TOHMMAs CBOM HEJAOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl JPYTMX TIpU aHalIW3e pe3yJbTaToOB
JIeITEIIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH.

INPEAMETHBIE PE3YJIBTATBI

K kon1ty 10 knacca oGy4daroniuiicst HQy4uTCs:

NOHMMAaTh 3HAYEHHUE OMNMUCATENIbHOM, CHUCTEMAaTU3UPYIOIIEH, 0ObACHUTEIbHON
U TMPOTHOCTUYECKON (YHKUMHI (PU3UUYECKON TEOpUHM — MEXAaHUKH, MOJIEKYJSIPHOU
GuU3MKM W TEPMOAMHAMUKH, poOJIb (PU3MUECKOH Teopun B (POPMUPOBAHUU
MPEACTABICHUN O (PU3NUECKOW KapTUHE MUPA;

pasnuyaTh yCIOBUS NPUMEHHUMOCTH H3YYEHHBIX MOJENEH (QU3NYECKUX Ten
Y TIPOLIECCOB (SIBJICHUN);

paznuyath ycloBUS  (TpaHULBl, O00JACTH) MPUMEHUMOCTH H3YUYEHHBIX
(¢u3nyecKuX 3aKOHOB, IMOHMUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
Y OTPAaHUYECHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh U OOBICHATH MEXAaHWYECKUE, TEIUIOBbIE, 3JICKTPUUECKUE
MPOILIECCHI W SIBJICHUSI, HUCIIOJNb3YS OCHOBHBIE IIOJIOKEHUS WM 3aKOHbl MEXAHMKHU,
MOJIEKYJISIPHO-KUHETUYECKON TEOpPHH, MOJEKYJISIpHOW (PU3MKU M TEpPMOAMHAMUKH,
AIIEKTPOIANHAMHUKH;

aHAJIM3UPOBaTh M OOBSCHATH (PU3NUECKUE SIBICHUS, HCIOJIb3YS OCHOBHBIC
MOJIOKEHUS U (PU3HUECKUE 3aKOHBI;

ONKCHIBaTh (PU3MUECKHE NPOLECCHl M SBICHUS, HCIOJIb3YsS HEOOXOAMMbIE
BEJINYMHBI,

OOBSCHATH 0COOEHHOCTH MPOTEKAHUS U3y4aeMbIX (DU3UUECKUX SIBICHUM;

MPOBOJIUTH HUCCJIEJAOBAHUE 3aBUCHUMOCTH OJHOM (PU3NUYECKOW BEIIMYMHBI
OT JpPyrod C HCIOJB30BAHUEM IIPSAMBIX M3MEPEHUM, NPHU OTOM KOHCTPYMPOBATH
YCTaHOBKY, (UKCHpPOBAaTh pE3yJbTaThl IOJYYEHHOM 3aBUCHUMOCTH (PU3NUYECKUX
BEJIMYMH B BUJI€ TPA(PUKOB C yUETOM a0COJIIOTHBIX MOTPEUTHOCTEN U3MEPEHU, IenaTh
BBIBO/IBI I10 PE3YyJIbTaTaAM UCCIIEN0BAHNUS;

MPOBOJUTH KOCBEHHBIE U3MEPEHUS (U3HUECKUX BEJIUYHH, IPU 3TOM BbIOMpATh
ONTUMAJIbHBIA METOJ HM3MEpEHUs, OIEHUBATh AaOCONIOTHBIE W OTHOCUTEJIbHBIC

NOTPCITHOCTH NIPAMBIX 1 KOCBCHHBIX H3MepeHHﬁ;
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MPOBOJUTH OMNBITHl MO MPOBEPKE MNPEIOKEHHON T'MIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT, COOMpaTh  OAKCIEPUMEHTAIBLHYIO  YCTaHOBKY, aHAJIM3UPOBATH
MOJIyYeHHBIE PE3YJIbTATHI U JIEJIaTh BHIBOJ O CTATyCE MPEIOKEHHOMN TUIIOTE3bI;

coOI0aTh MpaBuiia OE30MacHOr0 Tpyda MNpU MPOBEICHUU HCCIETOBAHUMN
B paMKax  MpakTUKyMa W  Y4eOHO-HMCCIEAOBATEIIbCKOM  JEATEeIbHOCTH
C MCTIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JIa0OPaTOPHOTO 000PYI0BAHNUS;

pemaTh pacyeTHBIC 3aJ1a4M C SBHO 3aJlaHHON W HESIBHO 3aJIaHHON (PU3MUECKON
MOJICJIbIO: Ha OCHOBAaHWMM aHaW3a YCJIOBHS OOOCHOBBIBATH BBHIOOpP (HHU3MUECKOM
MOJIEJIM, OTBEUarollell TpeOOBaHUSAM 3a7aud, NPUMEHATH (QOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TMOCTYJaThl (PU3NYECKUX TEOPUH TMPU  HCIOJIH30BAHUU
MaTEeMaTHYECKUX METOJOB pEIICHUs 3adad, MPOBOJUTH pacdeThl Ha OCHOBAaHUU
UMEIOINUXCSL JTaHHBIX, AHAJIU3UPOBATh PE3YyIbTaThl M KOPPEKTUPOBATH METOJIbI
pElIeHUs C YY4ETOM MOJYyUYEHHBIX Pe3yIbTaTOB;

peraTh KaueCTBEHHBIC 3a/1ayu, TPEOYIOIHE MPUMEHEHUS 3HAHWN W3 Pa3HBIX
pasznenoB Kypca (GU3MKU, a TaKKe HHTETpalud 3HAHUM W3 JPYrux MPeIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTHYCCKYIO IIETIOYKY PacCyKICHUN
C OMOPOY Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS;

UCITOJIB30BaTh TCOPETUUCCKUE 3HAHUS IS OOBSICHEHHSI OCHOBHBIX TIPHHIIUIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB;

aHAIM3UPOBATh U OIICHUBATH TMOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NEATETLHOCTH YEJOBEKAa, CBS3aHHOM C (U3HUECKUMH TIPOIECCaMM, C TTO3HUIIAN
HKOJIOTUYECKOM 0e30macHOCTH, MPEICTaBICHUM 0 paImoHaIbHOM
MPUPOOTNOIB30BAHUN, 4 TAaKXKE PAa3yMHOM HCIOJb30BAaHUU JIOCTHKCHUN HAYKH
Y TEXHOJIOTUH ISl TAJIbHEHIIIEro pa3BUTHS YEJI0OBEUECKOTO OOIIECTBa;

NPUMEHATh Ppa3IMyHbIe CIMOCOObI paboThl ¢ uHboOpMaIrmel (HU3NIECKOTro
CONep)KaHUsI C WCITOJIb30BAHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJOTHH,
IIPU 3TOM HKCIIOJIH30BaTh COBPEMEHHBbIE WH(GOPMAITMOHHBIE TEXHOJOTUU JIJIsl TIOWCKA,
nepepadoTKi W TPEAbSBICHUS YYeOHOW M HAyYHO-TIOMYJSpHOW HWHMOpMaIuHy,
CTPYKTYPHPOBAaHHS W HMHTEPIIPETAIIMU HHPOPMAIIUH, TIOJYUYCHHONW W3 Pa3IMYHBIX
WCTOYHUKOB, KPUTUYECKUA aHAIM3UPOBATH MOJIyHaeMyl0 WH(OpMAIIO U OIEHUBAThH
ee JIOCTOBEPHOCTh KaKk Ha OCHOBE MMEIOIIMXCS 3HAHWHM, TaK W HAa OCHOBE aHaIn3a
MCTOYHUKA HH(POPMAIINH;

MPOSIBJISITH OPTaHU3AIIMOHHBIC W TTO3HABATEIIbHBIE YMEHHSI CAMOCTOSITEIIHHOTO
MpUOOPETEHUS] HOBBIX 3HAHWM B TIPOIECCE BBITIOJHEHHS] MPOEKTHBIX M Y4eOHO-

UCCIIEIOBATENbCKUX PadoT;
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paboTaTh B IPYIINE C UCIIOJIHEHUEM Pa3JIMYHBIX COLIMAIBHBIX POJICH;
MPOSBIISATE MOTHBAIIMIO K Oyaymed mpodeCCHOHATBLHOU — JeSTEIbHOCTH

0 CIIEIUATBHOCTSIM (PH3UKO-TEXHHIECKOTO TTPOdHIIS.

K xoniy 11 knacca o0ydaroniuiicst HQy4uTCs:

NOHUMATh POJib (PU3MKKM B SKOHOMUYECKOM, TEXHOJOTMYECKOW, COIMAIbHOU
U 3TUYECKOM chepax AesITeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHOM
HAay4yHOM KAapTHUHE MHUpa, 3HAUYCHUE OIMUCATEIbHOW, CHCTEMATHU3UPYIOUIEH,
OOBSCHUTENHFHOM M TMPOTHOCTUYECKON (PYHKIUN (U3UYECKOM TEOpHH, pOJIb
¢dbuznyeckoil Teoprur B GOPMUPOBAHUU MPEICTABICHUN 0 (U3UUECKON KapTUHE MUPA,
MECTO (PU3NYECKOW KapTUHBI MHpa B OOLIEM POy COBPEMEHHBIX E€CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUIN O IPUPOJE;

paznuyaTh YCIOBUS TNPUMEHUMOCTH H3YYEHHBIX Mojened (U3UYECKUX Tel
Y TIPOLIECCOB (SIBIEHUN);

paznuyaTh ycioBHs (TpaHUIbI, 00JIACTHM) MNPUMEHUMOCTH U3yUYEHHBIX
(U3MYECKUX 3aKOHOB, MMOHMMATh BCEOOIIMI XapakTep (PyHAaMEHTAIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTb UCIIOIb30BaHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh W OOBICHATH DSJIEKTPOMArHUTHBIE, KBAaHTOBBIE IPOLIECCHI
U SBIICHUS, WCIOJb3YysSd OCHOBHBIC TIIOJIO)KEHUS W 3aKOHBl JJIEKTPOJANHAMUKHU
Y KBaHTOBOU (pU3UKH;

OIKCHIBATh U3YYEHHbIE (PU3UUECKHE TPOLECCHI U SBJICHHUS;

OO0BSACHATH OCOOCHHOCTH MPOTEKAHUS U3YUEHHBIX (PU3HUUECKUX SBIICHHIA;

POBOAUTD UCCIIEIOBaHKE 3aBHCHUMOCTEN (buznyeckux BEJIMYUH
C HCIOJb30BAHUEM TMPSMBIX U3MEPEHUW, MPHU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpOBATh PE3yJIbTATHI MOTYYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIIMYUH B BHJIE
rpa@uKoB C y4eTOM aOCOJIIOTHBIX TIOTPEIIHOCTEN HM3MEpPEeHH, JeiaaTh BBIBOJBI
10 pe3yJbTaTaM UCCIIEI0BaHNUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (U3HUECKUX BEJIMYHH, IIPU 3TOM BBIOUpATh
ONTUMAJIbHBIA METOJ W3MEpPEHUs, OIICHUBATh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIE
MOTPEIIHOCTU MPSMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJUTH ONBITHl MO MNPOBEPKE NPEIJIOKEHHON TUIOTE3bl: IJIAaHUPOBAThH
DKCIIEPUMEHT,  CcOOUpaTh  SKCIEPUMEHTAIbHYIO  YCTAaHOBKY, aHAJIM3UPOBATH

IMOJYYCHHEBIC PE3YJIbTAThI U ACJIaTh BBIBOA O CTATyCC HpeﬂHO)KeHHOﬁ T'II0TE3bI,
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coOIo/IaTh MpaBuiia OE30MacHOr0 TpyAa MNpU MPOBEICHUU HCCIETOBAHUMN
B paMKax  MpakTUKyMa W Y4eOHO-HUCCIEAOBATEIIbCKOM  JeATEeTbHOCTH
C MCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOMCTB U JIA0OPATOPHOIO 000PYI0BAHNUS;

peraTh pacueTHBIC 3aJa4M C SBHO 33JaHHOW W HESBHO 3aJjaHHOW (pr3mdecKoit
MOJIETIBIO;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIOIINEe MPUMEHEHUS 3HAHWN W3 Pa3HBIX
paznenoB Kypca (GU3MKM, a TakkKe HHTErpaluy 3HAHWUN U3 JIPYTUX IPEeIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIa: BBICTPAUBATh JIOTMYECKYIO IEMOYKY PaACCYKICHUM
C ONOPOM HA U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCITIOJIb30BATh TEOPETUUECKUE 3HAHUSA I OOBSICHEHHS] OCHOBHBIX TIPUHIIUIIOB
paboThI U3MEPUTEIHHBIX TPUOOPOB;

aHAJIM3UPOBaTh U OIICHUBATH TMOCIEACTBUS OBITOBOM U MPOU3BOJACTBEHHOM
JEATEIBHOCTH YEJIOBEKA, CBSI3aHHOW C (DU3MYECKUMHU MPOIECCaMH, C TO3UIIMMA
DKOJIOTHYECKOUN 0e30I1acHOCTH, MPEJICTAaBICHUI 0 paloHaIbHOM
MPUPOOINOIH30BAaHUM, a TaKXKE PAa3yMHOM HCIOJBb30BAaHUU JIOCTHKEHUN HAYKH
Y TEXHOJIOTUH ISl JAJIbHEHIIIEro pa3BUTHS YEJIOBEYECKOTO OOIIECTBa;

OPUMEHATh pa3IMyHble CIocoObl paboThl ¢ uHboOpMalueil (uzndeckoro
COJIEp’KaHMSI C MHCIOJIb30BAHHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHUH,
IIPU ATOM HUCIIOJB30BaTh COBPEMEHHbIC MH(OPMAIIMOHHBIE TEXHOJIOTHUU JIJISl TIOUCKA,
nepepadoTKi ¥ TPEAbSBICHUS Y4eOHOW M Hay4dHO-NOMYJApHOM HH(OpMaIuy,
CTPYKTYPUPOBAaHMS W HMHTEPIPETAIIMH WHPOPMAIMH, TOJYYCHHOW W3 Pa3TMIHBIX
HMCTOYHUKOB, KPUTUYECKHU aHAIM3UPOBATH MOJy4aeMyl0 WH(POpPMAIIUIO U OIEHUBAThH
ee JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE aHaJM3a
MCTOYHHKA UH(POPMALINH;

MPOSIBJISITH OPraHU3AI[MOHHBIC M TTO3HABATEIIbHBIE YMEHHSI CaMOCTOSITEIIHHOTO
MPUOOPETEHUSI HOBBIX 3HAHWN B TIPOIECCE BBIMTOJHEHHUS TPOSKTHBIX M Y4eOHO-
HCCIIEI0OBATENLCKUX PadoT;

paboTaTh B rpyMIe C UCIIOJTHEHUEM PA3JIMUHBIX COIIMATBHBIX POJICH;

MPOSIBIISATh  MOTHBAIIMIO K Oyaymied mpodeCCHOHATBHOW — JeSTEIbHOCTH

O CIEIUATBHOCTSIM (PHU3UKO-TEXHIUUECKOTO MPOdUIIS.
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TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
N HanmenoBanue
) pa3IeNoB U TeM
/11
y4eOHOro0 rpeaMeTa

Pa3znen 1. Mexanuka
1.1 TlorpemHoctu
B OKCTIEPUMEHTE

(Jtexrmst)

KommuectBo

qaCcoB

HpOFpaMMHOC COACPIKAaHUC

DKCIEPUMEHT U TEOPHS B IIpoLIecce

no3HaHus npupobl. Habmtonenue

U DKCIIEPUMEHT B (pU3UKeE.

Cnioco0bl u3MepeHus pu3ndeckux

BEJIMYMH (aHAIOrOBBIE U IU(POBBIE

U3MEpUTENbHBIE PUOOPHI,
KOMITbIOTEPHBIE JAaTUNKOBBIC
CUCTEMBI).

ITorpemHocTn U3MEpPEHUN

bu3YecKuX BETMYHH (a0COMIOTHAS

Y OTHOCUTEJIbHASA).
I'mnore3a. ®u3nyecKui 3aK0H,

rpaHuObl €TO0 IPUMCHUMOCTHU

XapaKTepI/ICTI/IKa ACATCIIbHOCTHU

o0yyJaronmxcs

Onepuposams NOHAMUAMU:
HaOII0/IEHUE, SKCTICPUMEHT, TUIIOTE3a,
Teopwsl, pu3ndecKas BeININHA,
bu3nYecKuil 3aKOH, U3MEPUTETHHBIH
pudop, U3IMEpPEHHUE, pe3yabTaT
WU3MEPCHHUSI, IICHA JETICHHUS IIIKaJTbI
npuoopa, MOrperHOCTh U3MEPEHHUS.
Ilpueooums npumepol HaOIOICHMUS,
AKCIIEPUMEHTA, THIIOTE3bl, TECOPHH,
(bU3UYECKUX BEIMUNH, (PU3UIECKUX
3aKOHOB, H3MEPHUTEIIBHBIX MPUOOPOB.
Onpedensamp 1IeHy TENCHUS KB
npuoopa, abCOTOTHYIO MOTPEITHOCTh
MPSIMOTO U3MEPEHUSL.

3namo HOpPMYIIBI TSI OLICHKU
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1.2

OrneHKa MorpenHoCTen
IPSIMBIX U KOCBEHHBIX
U3MEPEHUN
(camocTosiTenpHas

pabora)

Ornpenenenne NorpentHoCTen
MPSIMBIX U3MEPEHUN 110 3aJaHHBIM
pe3yabTaTaM U3MEPEHUN.
[Iprembl OLIEHKH OTPENTHOCTEN

KOCBEHHBIX N3MEPEHUM

OTHOCUTEJIBHOU ITOIPEIIHOCTH
KOCBEHHOI'0 U3MEPEHUS, ITpaBuiia
OKpyTJIEHUS a0COIIOTHBIX
IIOTPEIIHOCTEN, BBIPAXKECHHE
OTHOCUTEIbHBIX OTPEIIHOCTEN

B IIPOLICHTaX

Onepuposams NOHAMUAMU.:
a0COJI0THAs MOTPEIIHOCTh U3MEPEHHS,
OTHOCHUTEJIbHAs OTPEIIHOCTD
U3MEpEHUSL.

IIpusooums npumepsl NIPSIMBIX

Y KOCBEHHBIX U3MEPECHUM.
Onpeodensimsb MOTPEITHOCTH MIPSMBIX
W3MEPEHUN.

Hcnonvzoeams MeTON TpaHUL

JUTSI OLIEHKH a0COJIFOTHOM MOTPEIIHOCTH
IIPSIMOT0 U3MEPEHUs, TpaBuia
OKPYTJICHHS a0COMFOTHBIX
NOTperHocTel, GOpMYJIIbl sl OLEHKU
OTHOCHUTEJIbHOMN NIOIPEIIHOCTH
KOCBEHHOI'0 U3MEPEHMUSI.

Ymems okpyrnarh abCOMOTHBIE
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1.3.1 VYcpennenue
u3Mepenuil. Cnyyaiinas

MOTPEIIHOCTh

(mpakTHKyM)

1

[IpubopHBIE MOrPEIIHOCTH,
CJIy4ailHble U CUCTEMATUYECKHE

IIOTPCUIHOCTHU

MOTPEIIHOCTH, BHIPAKATh
OTHOCUTEJIbHBIE MIOTPEITHOCTH

B IIPOLICHTAX.

Pewamys 3agaun Ha OLIEHKY
OTHOCHUTEJIbHBIX IOTPEIIHOCTEN
Onepupogamsb NOHAMUAMU:
puOOpHAas MOTPEUTHOCTb, CIIydaitHas
MOTPEIIHOCTh, CUCTEMaTHYeCKast
IIOTPEIIHOCTD, CPEHEE 3HAUECHUE.
Ilpueooums npumepvi IpUOOPHOH,
CIIy4YallHOM U CUCTEMATUUYECKON
MOTPEUTHOCTH.

Onpeodensimsb SKCIEPUMEHTAIBHO HAOOP
3HaUYCHUN (PU3NIECKOIN BEITUUUHBI

P IPOBEJICHUH HECKOJIBKUX
HE3aBUCHUMBIX U3MEPEHU.
HUcnonvzosams GOpMyIIbI 1J1 CPEIHETO
apu(pMETUIECKOT0 HECKOIBKUX YUCET,
JUTS OIIEHKH a0COMIOTHOM MOTPEITHOCTH
3HAUYCHUS (PU3NYECKON BEITUYHHEI,
OLICHEHHOTI'O KaK CpeJiHee

apudmMeTHIecKoe Habopa ee 3HaUCHUH.
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1.3.2 Kunemarnueckue
MU3MEpEHNS JAITBHOCTH
II0JIETA, pacyeT
Ha4aJIbHOU CKOPOCTH

(mpakTHKyM)

IIepemerienue, CKOPOCTh

Y YCKOPEHHE MAaTepUaAIbHOU TOUKH,
UX TIPOEKIMU HA OCU CUCTEMBI
koopauHaT. ClioKeHue
MEPEMEIIEHU I U CIIOKEHUE
CKOpOCTEN. JIBrKeHue Tena,
OpOIIEHHOTO MO/ YTIJIOM

K TOPU30HTY. 3aBHUCUMOCTD

Oyenusams 3HAYCHUE U3MEPSAEMOMN
(bu3nyeCcKoil BEIMYMHBI KaK CpEHEE
apupmerrnyeckoe Habopa ee 3HaYCHUIH,
MOJIYYEHHBIX TIPH MPOBEACHUU
HECKOJIbKMX HE3aBUCHUMBbIX U3MEPEHUN,
aOCOJIIOTHYIO U OTHOCUTEJIbHYIO
HNOTPEUIHOCTD 3HAYECHHUSI 3TON
(bu3nyeCKOil BETUYHUHBI.
Yemanaenuseams 63aumocensu

MEXIy OLIEHKOW 3HaUeHUs (PU3NYECKON
BEJIMYUHBI, ONPEIEIAEMOI

10 pe3yJIbTaTaM HECKOJIbKHUX
HE3aBUCUMBIX U3MEPEHUH, U CPETHUM
apu(pMeTHYECKUM HECKOJIBKUX YHCEIT
Onepuposams NOHAMUAMU.:

CKOpPOCTbh, YCKOpPEHHE, CBOOOTHOE
NaJIeHUE, TATbHOCTH MOJIETA,
a0COJII0THAs MOTPEIIHOCTh U3MEPEHHUS,
OTHOCHUTEJIbHAs! OTPEIIHOCTh
U3MEpEHUSI.

IIpusooums npumepsvr CBOOOTHOTO

MaaCHuA TCJI IIPU pa3JIMIHBIX
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KOOpAnHAT, CKOPOCTHU U YCKOPCHUA

MaTepHaHLHOﬁ TOYKH OT BpCMCHHU

3HAYCHUSX HAYaJIbHON CKOPOCTH,

IIPU Pa3HbIX yriax MeXay HauyaabHOU
CKOPOCTBIO ¥ TOPU30HTOM.
Hcnonvzosams pynerky,
KMHEMaTuueckue popMybl,
OMMCHIBAIONINE JBUKCHUE TENA,
OpOIIIEHHOTO MO/ YTJIOM K TOPU30HTY.
Dopmynuposams TUTIOTEY O XapaKTeEPE
3aBUCUMOCTH JAJIbBHOCTH MOJIeTa Tela,
OpOIIEHHOTO0 TOPU30HTAIIBHO,

OT €r0 HA4aJIbHOW CKOPOCTH.
Hccneoosams 3aBUCUMOCTD TaTbHOCTH
rmoJjieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €Er0 HAYaJIbHOMN
CKOPOCTHU U UHINEPNPEMUPOBAINb
MOJTyYEHHbIE PE3YJIbTATHI.

Pewamyo 3anady Ha onpeneneHue

10 YKCIIEPUMEHTAIBHBIM JIAaHHBIM
HAa4aJIbHOU CKOPOCTH TEJIa,
OpOIIEHHOTO TOPU3OHTAIIHHO.
Onpeodensimsb aOCOTIOTHYIO

H OTHOCHUTCIIbHYIO IIOI'PCIIHOCTD
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1.4

1.5

IIpocreimme
TCOMETPHUCCKHC
MU3MEpPEHUs
(camocTosTenpHaS

pabota)

I'paduku
AKCIIEPUMEHTAIIBHBIX

3aBUCUMOCTEN.

Mertone! 1 npreMsbl POBEICHUS
IPSAMBIX U KOCBEHHBIX U3MEPEHUMU
reOMETPUYECKUX BETMYMH (JIIMHA,

yTOJ1, TUI0IA/lb, 00HEM)

['paduueckoe npeacraBieHue
3aBUCUMOCTEN (PU3UUECKUX

BEJIMYUH JIPYT OT Apyra. JInnennas

HaYyaJIbHOW CKOPOCTH Tea,
OpOIIIEHHOTO TOPU3OHTATIBHO
Onepuposams NOHAMUAMU.
a0COJI0THAS MOTPEIIHOCTh U3MEPEHHUS,
OTHOCHUTEJIbHAs! IOTPEITHOCTh
U3MEPEHUSL.

3namb METOMIBI U IPUEMBI TIPOBEICHHS
MPSIMBIX U3MEPEHUIM T€OMETPUUECKUX
BEJIMYMH.

Ipumensamos GopMyIibl

JUISL OTpeieIeHHs aDCOMIOTHBIX

Y OIICHKW OTHOCHUTEJIbHBIX
MIOIPEIIHOCTEM.

Pewamy 3anauy Ha onpeeieHue
riomaau Gurypsl 1 oObeMa Tena

0 SKCTIEPUMEHTAIBHO U3MEPEHHBIM
3HAYCHUSM JIJTUH.

Onpedensamob 3HAYECHUS] OTHOCUTEIBHBIX
IIOrPEIIHOCTEN B IPOLIEHTAX
Onepuposams nonamusmu: rpaduk
3aBUCUMOCTH OJTHOM (pr3ndecKoit

BEJIMYUHBI OT APYTOM, TUHEHHAS
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['paduueckas
00paboTKa JaHHBIX

(Jtexrus)

3aBUCUMOCTD. YTJIOBOU
K03 buLreHT 1 CBOOOIHOE

cJIaraeéMoe€ JIMHEWHOUW 3aBUCUMOCTH

3aBHCHUMOCTb, YTJIOBOM KOO PUITHEHT
U CBOOOJIHOE cl1araeMoe€ JTUHEMHOMN
3aBHCHUMOCTH, allllPOKCUMAIINS,
MHTEPIOJIALNSA, IKCTPAIIOJISALINA.
3name ipaBUIIa MOCTPOCHUS TPaPUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUUNH
ApYT OT pyra.

Cmpoumbs rpapuKy TUHEHHBIX
3aBHCUMOCTEHN (PU3NYECKUX BETUUUH
Jpyr OT Apyra.

IIpumensimo NIpaBuia NOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3UUECKUX
BEJIMYUH JPYT OT JApyra.

IIpusooums npumepwl anMpoOKCUMAIINH,
WHTEPHOJISLNAN, YKCTPATIOJISALIMH.
Ymems poBOIUTH MIPOLIETYPHI
anmnpoKCUMAaIUu, UHTEPIOJISALINH,
AKCTPANOISALMH.

Onpedensimsb 3HAUEHUS YTIIOBOTO

ko3 duireHTa 1 CBOOOTHOTO
CJIaraeMoro JJMHEHHOM 3aBUCUMOCTH,

OLICHUBATDh UX a0COIOTHEIC
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1.6

O6paboTka
HEJIMHEHHBIX
3aBUCHUMOCTEH:
JIMHEeapu3aLusl,

IIOCUET ILIOIIAIN

['paduueckoe npeacraBiaeHue
3aBUCUMOCTEH (PU3NUECKHUX
BEJIMYUH JIpYT OT Apyra.
Henunerinas 3aBUCMMOCTD

H €€ JIMHCapUu3alus

IOTPEIIHOCTH.
Yemanasnusams 63aumocsesnasu Mexay
MaTEeMaTUYECKUM MOHITHEM <«JIMHEWHAS
GYHKIUS» U TUHEWHOM 3aBUCUMOCTBIO
(bu3nyeCKuX BEIMYUH IPYT OT Jpyra.
Hccnedosams u unmepnpemupogamso
rpauKy TMHEHHBIX 3aBUCUMOCTEN
(U3MYECKUX BETUYHUH JPYT OT Apyra.
Pewams 3anaun Ha IOCTPOEHUE
JMHENHBIX IpaUKOB 3aBUCUMOCTEN
(bu3nyeCcKuX BEIMYHUH JPYT OT JIpyra
10 3aJIaHHBIM Habopam
AKCIIEPUMEHTAIbHBIX JaHHBIX,
ONPENENATH 110 MOCTPOCHHOMY IpaduKy
YTI0BOM KO3 (PUIIMEHT U CBOOOTHOE
cllaraemMoe, OLIEHUBATh UX a0COJIOTHBIE
Y OTHOCUTEJIbHBIE TIOTPEIHOCTH
Onepuposams nousimusamu. Tpadux
3aBUCUMOCTH OJTHOM (pr3nyeckom
BEJINYMHBI OT APYIrOW, HEJIMHENHAs
3aBUCUMOCTb, JINHEAPU3ALIHSI

HEJIMHEWHOM 3aBUCUMOCTH, IJIOIIAIb
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noj rpadukom,
TIOCTPOCHHE
KacaTeIbHBIX

K rpauky (JeKIus)

1o rpayuKOM 3aBUCUMOCTH,
KacatelbHas K rpaduKy 3aBUCHUMOCTH

B JaHHOU TOYKE.

3nams mpaBUiIa MOCTPOCHUS TPAPHUKOB
3aBUCUMOCTEN (PM3UUYECKUX BETUYNH
JPYT OT Jpyra, PU3NYECKUil CMBICIT
MJIOIIAIM O] TPaUKOM 3aBUCUMOCTHU
1 KacaTeJIbHOM K rpa)uKy 3aBUCUMOCTHU
B JIJAaHHOM TOYKE.

Cmpoums UCXOTHBIC

1 JIMHEapru30BaHHbIE TpadUKu
3aBUCUMOCTEH (PM3UUYECKUX BETUUNH
JIPYT OT JApyra, KacaTeJibHYIO K rpaduky
HEJIMHEMHOW 3aBUCUMOCTH B TaHHOM
TOUKE.

llpumensms ipaBUIIa TOCTPOCHUS
rparKOB 3aBUCUMOCTEH (DH3NISCKUX
BEJIMYUH JIPYT OT Apyra.

Onpedensamb 3HaYCHUS TUIOIIAIN

o rpakoM 3aBUCUMOCTH

U yIJI0BOTO KoddduiimenTa

KacaTeJIbHOHN K IpauKy HEJIMHEHHOM
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3aBHCHMOCTH B JAaHHOW TOUKE,
OLIEHUBATh UX a0COJIIOTHBIE
HOTPEUIHOCTH.

Ycemanasnuseams 63aumocessu

MEXIy MaTEMaTHUYECKUM MTOHITHEM
«QYHKIUS» U 3aBUCUMOCTBIO
(bu3nyecCKuX BEIMYUH IPYT OT JIpyra.
Hccnedosams u unmepnpemuposamso
rpadvKy HETMHENHBIX 3aBUCUMOCTEMN
buznyecKruX BEIUYHH IPYT OT JIpyTa.
Pewambs 3anaun Ha TOCTPOEHUE
JIMHEapu30BaHHBIX TpaUKOB
3aBHCHUMOCTEHN (PU3NYECKUX BEIUUNH
JpyT OT Jipyra 1o 3aJaHHbIM Habopam
IKCIIEPUMEHTAIBHBIX TaHHBIX,
OTIPEETISATH MO MOCTPOCHHOMY IpauKy
YTII0BOM KO3 PUIIMEHT U CBOOOTHOE
cllaraemMoe, OLIEHUBATh UX a0COJIOTHBIE

N OTHOCHUTCJIbHBIC ITIOI'PCITHOCTH

1.7 H3mepenue 2 PaBHOMEpPHOE 1 HEPABHOMEPHOE Onepuposams nousmusamu. Tpadux
3aBUCUMOCTH MPSAMOJIMHEUHOE JIBUKECHUE. 3aBUCUMOCTH OJTHOM (pr3nyeckoi
KOOPAWHATHI TPAHULIBI Koopaunara, BpeMs, CKOPOCTb BEJINYMHBI OT IPYTOM, HEIIMHEHAs
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1.8

00J1aCTH HAMOKaHUS
OT BPEMEHH.
JInneapuzanys
3aBHCHUMOCTHU

(TIpaKTUKyM)

N3ydenune ynpyroro

THCTEepe3uca

(IpaKkTUKyM)

Cuia. U3MepeHune cuiibl
JTUHAMOMETPOM. YTIpyTHe
Y YaCTUYHO yIpyrue nedopmaluu.

Cuna ynpyroctu. 3akoH ['yka.

3aBHCUMOCTb, JIMHEAPHU3aIIHs
HEJIMHEMHOM 3aBUCUMOCTH.

Cmpoumbs TUHEapU30BaHHBIN rpaduK
3aBUCUMOCTH (PU3MUECKUX BETUINH
ApYT OT Apyra.

IIpumenams npaBuiia MOCTPOCHUS
rpadKOB 3aBUCUMOCTEH (DU3NUECKUX
BEJIMYMH JIPYT OT JIpyTa.

Onpeodensimsb 3HAYEHUS YTIIOBOTO

ko3 urenTa u cBOOOAHOTO
ciaraeMoro rpaduka JMHeHHOM
3aBHCHUMOCTH, OLICHUBATh

UX a0COJIOTHBIC TTOTPEITHOCTH.
Hccnedosams u unmepnpemuposamso
HEJIMHEUHYIO 3aBUCUMOCThH KOOPAUHATHI
IpaHUIlbl 00JACTH HAMOKaHUs OymMaru
OT BPEMECHHU.

Hcnonvzosamsb CEKyHIOMED U PYIETKY
Onepuposams nouamusmu. CUia,
nedopmarus, ynpyrui rucTepesuc.
Ymems popmynupoBats 3akoH ['yka,

coOUpaTh IKCIIEPUMEHTAILHYIO

44



OTkJi0oHeHUs OT 3akoHa ['yka.
['ucrepesuc. Paborta cuiibl
Ha MaJIOM B Ha KOHEYHOM
nepemetennu. ['papuueckoe

IMpCaACTAaBJICHUC pa6OTI>I CHJIbI

YCTaHOBKY.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHCHUMOCTH JIJIMHBI OOBEKTA OT
BEJIMYMHBI IPUIIOKEHHON K HEMY CHUIIBIL.
Cmpoumsb HeNTUHENHBIN rpaduk
3aBUCUMOCTH (PU3NYECKUX BEITUYNH
JpyT OT Apyra.

Ipumensimo nipaBUIa NOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH APYT OT ApyTa.

Hccneoosams u unmepnpemuposamao
HEJIMHEHHYI0 3aBUCUMOCTb JIJTUHBI
00BEKTa OT BETUYNHBI IPUIIOKEHHOU

K HEMY CHJIBL.

Onpeoensmp yroij HaKJIOHA
KacaTeJIbHOM K rpauKy HEJIMHEHHON
3aBUCUMOCTH B JAHHOU TOUKE, MJIOIAb
o rpauKOM, OIICHUBATH A0COJIFOTHBIC
Y OTHOCUTEJIBHBIE MOIPEIIHOCTH 3THX
BEJIMYUH.

Hcnonvzoeamsb CEKyHIOMED

N TMHAMOMCTD.
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1.9

Haxoxnenue maccol
JIMHENKU U WIIpULIA
C IIOMOILIBIO
YPaBHOBEILIMBAHHUS

pbIuara (ImpakTUKYM)

AOCOIIOTHO TBEPIOE TEJIO.
BpamarenbHoe ABUKEHUE
TBEPAOTO Tej1la. MOMEHT CHJIbI
OTHOCHUTEJIbHO OCH BpaIllCHMUS.
IIneuo cumnbl. ClioXeHHE CHI,
MPUJIOKEHHBIX K TBEPJIOMY TETTY.
lenTp Ts7xecTH Tena. Y cioBus

paBHOBECHS TBEPIOTO Tea. Peruar

Ycemanasnuseams 63aumocessu

MEX1y OrpeaeneHueM (hrU3nuecKoin
BEJIMUMHBI «MEXaHUYEeCKasi padoTa»

¥ TEOMETPUICCKUM TIOHSATHEM
«IJI0IAAb MO/ TPadUKOM 3aBUCUMOCTH
BEJTWYMHBI CHITBI OT BETTUIMHBI
nedopMarum

Onepuposams NOHAMUAMU. MOMECHT
CHJIBI OTHOCUTEJIBHO OCH BpallleHus,
JICYO CUJIBI, IICHTP TSKECTH Tela,
phIyar.

Ymems hopmynupoBaTh npaBuiio
MOMEHTOB, YCJIOBHSI PABHOBECHS
a0COJIFOTHO TBEPJIOTO TeJIa, CKIAIbIBATh
CHJIBI, IPHJIOKEHHBIE K TBEPJIOMY Tey,
coOUpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpugooums puMepbI TPUMEHEHUS
pBIYAroB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPAMHATHI TOUKU

OIIOpBI YPAaBHOBEIIEHHOTO pblyara
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OT BEJIMYUHBI CUJIBI, IPUIIOKEHHOMN

K €r0 KOHILY.

Cmpoumsb TUHENRHBIN rpaduk
3aBHCUMOCTH (PU3UYECKUX BETMUUH
ApYT OT Apyra.

Ipumenamo ipaBUIIa MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.
HUccneoosams u unmepnpemuposams
3aBUCUMOCTH KOOPJMHATHI TOUKH
OTIOpPHI YPaBHOBEIIEHHOTO phlyara

OT BEJIMYUHBI CUJIBI, IPUJIOKEHHOMN

K €ro KOHILY.

Onpedensamyp 1o TpaduKy TUHEHHON
3aBUCUMOCTH 3HAYCHHS YTJIIOBOTO

ko3 duireHTa 1 CBOOOTHOTO
cJIaraemMoro, OlleHUBaTh aOCONIOTHbBIE
¥ OTHOCHUTEIHHBIC TIOTPEITHOCTH ATHX
BEJIMYMH.

Hcnonvzoeams TUHENKY, a TAKKe
HITPUIL C ACTICHUSIMHE I K3MEPEHUS
o0Bbema.

Pewamo 3a/la4i O paBHOBCCHHU pbIdara
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1.10 UN3mepenue
koa(dpurmenTa
YHEPTETUYECKUX MTOTEPH
IPU OTCKOKE IIapuKa

OT IIOBCPXHOCTH

(mpakTHKyM)

I/IMHYJ'IBC CHJIBI U U3BMCHCHUC

HMITYJIbCA TCJIA. 3aKkoH COXpaHCHUA

HMIITYJIbCA. Kunernueckas OHCPIUA

MaTepUAIbHOU TOYKH. TeopemMa
00 U3BMEHEHUHN KUHETUYECKOMN
DHEPIUU MAaTEPUATIbHOM TOUKHU.
IToreHuManbHbBIE

Y HENOTEHUIHAIbHBIE CUJIBI.
[loTeHIMaIbHASA SHEPTHSL.
ITorenuunanbHas HEprus Tena

B OJIHOPOJHOM I'PABUTALMOHHOM
niosie. CBsi3b pabOTHI
HETIOTEHIIUAIbHBIX CUII

C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TE. 3aKOH
COXpaHEHUSI MEXaHUYECKOMN
SHEPruu. YPYrue U Heynpyrue
CTOJIKHOBEHHMS. BHyTpeHH s

SHEeprus Tena

Onepupogams NOHAMUAMU. UMITYIIBC
CHUJIbI, UMITYJIbC T€Jla, KWHETUYECKAs
SHEPIrusi MaTepUaIbHON TOUYKH,
MOTEHIMAJIbHBIC U HEMOTEHIIMAIbHbIC
CHJIbI, TOTECHIIMAJIbHAS SHEPTUs

(B T.4. TeJIa B OJTHOPOJTHOM
IPaBUTALIMOHHOM T10JI€), YIIPYTHE

Y HEYNPYTUE CTOJIKHOBEHUS.

Ymems hopmynupoBath 3aKOH
COXPaHEHHUs UMITYJIbCA U TEOPEMY

00 U3MEHEHUU KHHETUYECKON SHEPTUH
MaTepUaIbHON TOYKH, JaBATh
ONPEAEICHUE NOTEHIHATBHBIX

Y HENOTEHUHAIBHBIX CUJI;
hopMyIHpPOBATH 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTHUU.
Ilpusooumsv npumepsi ciydaes,
KOTJ]a UMITYJIbC TE€Ja COXPAHSIETCS
WJIA HE COXPAHSETCS, KOraa
MEXaHUYEeCKas YHEPTUS CUCTEMBbI
COXPAaHSETCS UIIK HE COXPAHSIETCH,

YOPYTUX U HEYTIPYTUX CTOJIKHOBEHUM.
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Hroro no pazaeny

20

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJIE COYJIapEHUSI C TOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJA OT BBICOTHI
copoca.

Cmpoumbs JTNHENHBIN U HETMHENHBIN
rpaduK 3aBUCUMOCTH (PU3NUECKUX
BEJIMYUH JIPYT OT JIpyTa.

Ipumensmo nipaBUiIa TOCTPOCHUS
rpadMKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYWH JPYT OT IpyTa.

Hccrneoosams u unmepnpemuposams
3aBUCUMOCTH BBICOTHI OTCKOKA IIIaprKa
MOCJIE COYJIapEHUSI C TOBEPXHOCTHIO
TOPU30HTAJIBLHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pyneTKy.

Pewamo 3agaun 06 aGCOMOTHO
YIPYTHX ¥ a0COJIFOTHO HEYIIPYTUX

COyIapeHUsIX
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Pasznen 2. MoJiekyJsipaasi Gu3suka 4 TePMOAMHAMHUKA

2.1.  Omnpenenenue 2 KomnnuecTBO TEMIOTEL.
TEIIIOEMKOCTHU TermmoeMKoCTh Tenna. Y IeabHas
TBEPJOrO Tejia Y MOJISIpHAs TETTIOEMKOCTH
(TpaKkTUKyM) BEIIECTBA. Y PaBHEHHE TEILIOBOTO

Oamanca. TemoBoe paBHOBECHE

Onepuposamsb noHAMUAMU. KOTAYECTBO
TEIUIOThI, TETUIOEMKOCTh TeJa, yIeIbHas
¥ MOJISIpHAS TETIJIOEMKOCTH BEIECTBA,
TEIJIOBOE PaBHOBECHE.

Ymems hopMynupoBaTh ypaBHEHHE
TEIUIOBOTO OajlaHca, cooOupaTh
AKCIICPUMEHTAJIbHYIO YCTaHOBKY.
Ilpuseooums npumepol Tei,
00J1aTaroNnX OUHAKOBOU
TEIUIOEMKOCTBIO, HO Pa3JTMYHON
YACITBbHON TEMI0EMKOCTHIO.

Ilpumensmo ypaBHEHUE TEIIOBOTO
OaaHca 111 OTMCaHUs MpoIecca
TEII000MEeHa TBEPIOTO TeJla C BOJOM.
Hccnedosamsb TEIIO00MEH

MEXTy TBEPJIbIM TEJIOM U YKHIKOCTSIMHU
U UHMepPNPemupo8ams pe3ynbTaThl
9THX ONBITOB.

Onpeodensams TEIIOEMKOCTh TBEPJIOTO
TeJla Ha OCHOBAHUU PE3YJIbTaTOB

OTIBITOB IO U3YUEHUIO TETJIO0OMEHa

50



2.2.

N3mepenune
TEMIEPATYPBI PYK
JKCIIEpUMEHTATOPA
Y JIaBJICHM1, KOTOPOE
MOTYT CO3/1aTh

€Iro JICTKUEC

(IpaKTUKyM)

JlaBnenue, o0beM, TeMIeparypa,
KOJIMYECTBO BelnlecTna. M eanspHbIi
ra3. YpaBHenue MenjeneeBa—
Knaneiipona. ['a30Bbie 3aKOHBI.
I"a30BbI1 TEpMOMETD

MEXIy TBEPABIM TEJIOM M KUIKOCTIMU
C pa3HbIMU TEMIIepaTypaMu, OLIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTA U3MEPEHHON BEJIMUUHBI.
Hcnonvzosams TEPMOMETP.
Yemanasnuseams 63aumocessu

MEK]ly 3aKOHOM COXPaHEHHUS SHEPTUU
U ypaBHEHHEM TEIIOBOTO OanaHca.
Pewiams 3a1aun Ha IpUMEHEHUE
ypaBHEHMS TEIIOBOTO OanaHca
Onepuposams nousimusamu. JaBJICHUE,
o0BeM, Temreparypa, KOJIM4eCTBO
BEIIECTBA, UJIcaIbHbBIN ra3.

Ymems 3anuceiBaTh ypaBHEHHUE
MenneneeBa—Kianenpona,
(bopMyIMpPOBaTh Ta30BBIC 3aKOHBI,
cOOUpPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

3Hamb yCTPONCTBO U MPUHIIUT paOOTHI
ra3oBOro TEpMOMETPA.

IIpusooums npumepsl NOBEICHUS ra3a
MIpY U3MEHEHUH €T0 JaBJIeHUs, 00beMa,

TEeMIIEPaTyphl.
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2.3.

OddexTuBHbIM

K03 UITIEHT
KECTKOCTU CUCTEMBI.
Onpenenenne Mmoayns
FOHra npoBosioku

C IOMOIIBIO phlyara.
Onpenenenue npeaena
ynpyroi aedopmaruu
(TpaKTUKyM)

Jedopmariiu TBEpIOTO TENA.
Pactsixenue u cxxatue. Monyib
IOnra. Ynpyrue u Heynpyrue
nedopmanuu. [penen ynpyrux
nedopmanmii. 3akoH ['yka.
MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpauieHus. [liedo cuibl. YcinoBus

paBHOBECHS TBEPAOTO Tena. Peruar

Ilpumenams TUHEUKY U CEKYHIIOMED.
Onpeodensams TEMIIEPATYPY U JaBICHHUE
MJICAJIbHOIO ra3a o pe3yJbTaram
OTBITOB C CAMOJICJIbHBIM Ta30BbIM
TEPMOMETPOM.

Hcnonvzoeamsb NTUHENKY

Y CaMOJENBbHBIN ra30BbI TEPMOMETP.
Yemanasnusams 83aumocsssu
ME3K]1y BHEIIIHUMU U BHYTPEHHUMU
MakKponapamMeTpaMu
TEPMOJMHAMUYECKON CUCTEMBI.
Pewamyo 3anaun Ha TpUMEHEHHE
ypaBHeHust Menaeneesa—Kianenpona
Onepuposams nousmusimu. yupyrue
u Heynpyrue nedopmaium,

npezen ynpyrou aepopmarnmm,
Moayib FOHra, MOMEHT CHIIbI
OTHOCHUTEJIbHO OCH BpAIlICHUS, TIJIEYO
CUJIBI, pbIYar.

Ymems dhopmynupoBath 3akoH ['yka
U1t iepopManiiu pacTsHKEHUS
OJHOPOJIHOTO CTEPKHS C MOCTOSTHHBIM

MOINCPCUYHBIM CCHCHUECM, YCIIOBUC
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paBHOBecHs a0COTIOTHO TBEPOTO Tea,
coOUpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepwvl ynpyrux

U HEynpyrux aegopmanuii, MaTepuasoB
C paznuuHbIiMu Moy isimu FOHra.
Ipumenams 3akoH I'yka s pacuera
nedopManuu pacTsiKeHUs MPOBOJIOKH.
Hccnedosams 3aBUCUMOCTD YITTMHEHUS
MIPOBOJIOKU OT BEJIUYUHBI
PACTATUBAOIIECH €€ CUJIIbI

U UHMEpPNPemupo8amy

MOJTYYEHHbIC PE3YyJIbTaTHI,

B TOM YHCJIE JJI1 ONPEACIICHUS Ipeaena
ynpyrou aedopMarium.

Onpeoensames Monynb FOHra npoBoiaoku
Ha OCHOBAHHMH PE3yJIbTATOB OIBITOB

10 PACTSHKEHUIO MTPOBOJIOKH

C MIOMOIIBIO PA3JIMYHBIX 110 BETUYNHE
CHJI, OLIEHUBATh a0COJIIOTHYIO

1 OTHOCUTEJIbHYIO MOTPEITHOCTh

u3MepeHnHoro Moy FOnra.
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24.

N3smepenne
koadpurmenTa
MTOBEPXHOCTHOTO
HATSDKEHUS METOJIOM

OTphIBA (IIPAKTUKYM)

[ToBepXHOCTHOE HATSKEHHE.
KoaddummenT noBepxHOCTHOTO
HaTspkeHus1. Cuia MoBEPXHOCTHOTO
HaTsDKeHus. Kanmmnspasie
sBiieHus. [laBnenue

M0J1 HCKPUBJICHHOM MTOBEPXHOCTHIO

x)unkoctu. opmyina Jlammaca

Hcnonvzosams HEpaBHOILICUUN phIyar
JUTSl YBEJIMYEHUS CUJIbl U TIEPEMEIIICHHUS.
Pewams 3a1aun Ha TpUMEHEHUE 3aKOHA
I'yka g pacuera pacTsKeHUS

U CXKaTHUs CTEPIKHEN

Onepuposams NOHAMUAMU:
MMOBEPXHOCTHOE HATSYKEHHE,

KO3 PUITMEHT TOBEPXHOCTHOTO
HATSDKEHUS, KAWL PHBIC SBJICHUS.
Ymemw 3anuceiBaTh HOPMYITY JJ1s1 CUIIBI
MMOBEPXHOCTHOTO HATSHKEHUS, (hOpMYITy
Jlarnaca st onpenesieHus: JaBJIEHUs
M0/, UICKPUBJICHHOM MOBEPXHOCTHIO
KHUJIKOCTH, COOMPATh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
1Ipusooums npumepvt MTOBEPXHOCTHBIX
SIBJICHUW W KaNTWUISIPHBIX SIBJICHUM.
Ilpumensms METO OTPHIBA PAMKH

OT MOBEPXHOCTHU KUJKOCTH

JUTst u3MepeHust ko duirenTa
MMOBEPXHOCTHOTO HATSKEHUSI YKUIKOCTH.

Hccneoosamsb 3aBUCUMOCTD BEJIMUNHBI
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2.5.1.

OnpeneneHue TOUKU

pOCHI (MMPAKTUKYM)

HacplllieHHbIE ¥ HEHACBHIILICHHbBIE
napel. KauecTBeHHas 3aBUCUMOCTD
TJIOTHOCTH Y 1aBJICHUS
HACBIIIEHHOTO TIapa

OT TeMIIEpaTyphl,

MX HE3aBHCUMOCTH OT 00beMa

CHWJIbI, HEOOXOIUMOH JIJIsl OTphIBA

OT TOBEPXHOCTH BO/IbI TPOBOJIOYHOM
paMKH, OT ee MepumMeTpa

U UHmMepnpemupo8ams Pe3yJIbTaTbl
MIPOBEJCHHBIX U3MEPECHUIA.

Onpedensamo kKod3HPUITEHT

MMOBCPXHOCTHOI'O HATAXKCHUSA JKUAKOCTHU

10 pe3yJIbTaTaM MPOBEACHHBIX
MU3MEPEHUM, OIIEHUBATh A0COJIFOTHYIO
Y OTHOCHUTEJIbHYIO ITOIPEIIHOCTD
W3MEPEHHOMN BEJINYHHBI.
Hcnonv3oeams pbryar i1 CO31aHUS
CWJIBI 3aJTaHHOU BEJIMYUHEL.

Pewams 3anaum Ha npUMEHEHUE
(hopMyJIBI 17151 CUJTBI TOBEPXHOCTHOTO
HaTsDKeHus U hopmydsl Jlammaca
Onepuposamsb NOHAMUAMU.
HACBIIICHHBIA U HEHACBIIIICHHBIN Hap,
BIIQYKHOCTH BO3/yXa, a0COMIOTHAS

1 OTHOCHUTEJILHAS BIAXKHOCTb.

Ymemsb xauecTBEHHO OIMCHIBATH

3aBHUCHUMOCTD INTIOTHOCTH U AaBJICHUA
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HACBIIIIEHHOTO Mapa. BiaxxHocTh
BO3ayxa. AOCOIOTHAS

N OTHOCHUTCIIbHAA BJIIAXKHOCTb

HACBIIIIEHHOTO ITapa OT TeMITepaTypHl,
UX HE3aBHUCHMOCTH OT 00BbeMa
HACBILIEHHOTO Tapa, coOupaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepsvl HACHIIIIECHHOTO
¥ HEHACHIIIICHHOTO Tapa.
Hccnedosams nipoliecc BuINaACHUS
POCHI TP MIOHWKEHUHU TEMITePaTyPhI
BJIQYKHOTO BO3/yXa

U UHMepPNpPemupoB8ams TMOTyICHHbIE
pe3yJbTaTHI.

Onpedensimp 10 TIOTYYSHHBIM
HKCIIEPUMEHTATILHBIM JaHHBIM
TEeMITepaTypy TOYKY POCHI, U 3aTEM,
C TIOMOIIIbIO TaOIUIBI 3aBUCUMOCTH
JABJICHUS HACBIIIICHHOTO TIapa BOJIbI
OT TeMITepaTypbl, OTHOCUTEIHHYIO
BJIQYKHOCTH BO3/IyXa, a TAKXKE
a0COJIFOTHBIE U OTHOCHUTEJIHHBIC
MOTPENTHOCTH STUX BEJIIMYMH.
Hcnonvzoeams TEpMOMETD.

Pewamo 3aJa41 Ha BbIYHCIICHHUC
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2.5.2. 3HaAKOMCTBO
C DJICKTPUYCCKUM

KOHIACHCATOpOM

(mpakTHKyM)

DNEeKTPUYECKUI 3aps/I.
DIIEKTPUYECKOE TTOJIE.
HanpsxeHHOCTh U MOTeHIMAI
AIEKTPUYECKOTO MOJIA. Pa3HOCTH
MOTEHIUAJIOB U HAPSHKEHUE.
N3mepenne HanpsoKeHUsI.
BonbsT™eTp. Konnencarop.
DIIEKTPOEMKOCTh KOHJIEHCATOPA.
[TapamiensHOE

Y MOCJIEI0BATEIIBHOE COCTUHEHNE

KOHACHCATOPOB

a0COJIIOTHOM M OTHOCUTEJILHOU
BJIQYKHOCTH

Onepuposamsb NOHAMUAMU:
AIEKTPUUYECKUH 3apsifl, DICKTPUIECKOE
oJIe, HAPsHKEHHOCTH U TTOTEHITHAIT
AIEKTPUIECKOTO TIOJIS, pa3HOCTh
MOTCHITNAJIOB U HAIIPSKEHUE,
KOHJICHCATOP, dJIEKTPOEMKOCTh
KOHJIEHCaTopa.

Ymemw BRIUUCTATD 3apsi] KOHACHCATOPA
0 €ro AJIEKTPOEMKOCTH

Y HaIIPSDKEHUTO, IPUMEHSITH (DOPMYJTBI
JIJISL pacyeTa JIEKTPOEMKOCTH

MIPH TIOCJICIOBATEIHHOM

1 MMapaJijIeIbHOM COSTMHCHUH
KOHJIEHCATOPOB, COOMpPATh
AIEKTPUYECKYIO IIeTIb.

IIpusooums npumepwi
MOCJIEA0BATEILHOTO U TApaJIeIbHOTO
COCTMHEHHUS KOHJICHCATOPOB.
Hccnedosamsb 3aBUCUMOCTD

HaIIpsHKCHUS Ha KOHACHCATOPC
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Hroro no pazgeny
Paznen 3. aekTpoauHamMmuka.
3.1. H3yueHwue npouecca

pa3psiiKK KOHAEHCATOpa

(IpaKkTUKyM)

DIIeKTpUUYECKUM 3apsij.
DIEeKTpUYECKOE MOJIe.
HanpskeHHOCTh M TOTEHIMAN
AJIEKTPUYECKOTO 110151 Pa3HOCTh
MOTEHIMAJIOB U HAIPsKEHUE.
O/J1C ucrounnka Toka. 3mepenue

HanpsbKeHus. BonbTmerp.

OT €T0 3JEKTPOEMKOCTH
U UHMePNPemupo8ams Pe3yIbTaThl
ATOTO IKCIIEPUMEHTA.

Onpeodensimes OTHOIICHUE
AIEKTPUUECKUX EMKOCTEH JIBYX
KOHJICHCATOPOB 10 U3MEPEHHBIM
3HAYCHUSM HaIPSKEHUS Ha HUX,
OIICHUBATh a0COJIIOTHBIC

Y OTHOCUTEIbHBIE TOTPEITHOCTH
U3MEPSEMBIX BEJIMYHH.
Hcnonvzoeams BOTBTMETP.
Pewiams 3amaun Ha coeTUHEHNE

KOHACHCATOPOB

Onepuposamb NOHAMUAMU.
AJIEKTPUYECKUM 3aps/l, DJIEKTPUUECKOE
1oJie, HanpsHKEHHOCTh U MOTEHIHA
AIEKTPUUYECKOTO T0JISI, PAa3HOCTh
MOTEHITMAJIOB 1 HAIPSHKEHUE,

OJ1C uctoynrka Toka, KOHJIeHCaTop,

QJICKTPOCMKOCTE KOHACHCATOPA,
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KonnencaTop. D1eKTpOEMKOCTh
KOHJIEHCATOpa. DIEKTPUIYECKOE
conpoTtuBieHue. 3akoH Oma

JUJIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKOM ETIH.
KonneHncaTop B ienu MOCTOSTHHOTO

TOKa

AIEKTPUUECKOE COITPOTUBIICHHUE.
Ymems popmynupoBats 3akoH OMa
JUJISL TIOJTHOM (3aMKHYTOM )
AIEKTPUIECKON IIETIH, BBIYUCIISATh
3apsii KOHAEHCATOpa

10 €T0 AIEKTPOEMKOCTH

U HaIIPSOKEHUI0, COOMPAThH
ANEKTPUYECKYIO 1IETIb.

Ilpusooums npumepwvi NOBEACHUS
KOHJIEHCATOPa, BKIIFOUEHHOTO B IIETTh
MOCTOSTHHOTO TOKA.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIBI TOKA OT BPEMEHHU
MIpH pas3psijike KOHAEHcAaTopa

4yepe3 pe3nucTop.

Cmpoums rpaduK 3aBUCUMOCTH CUITBI
TOKa OT BPEMCHH TIPH Pa3psIKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
Ilpumensams ipaBUIIa TOCTPOCHUS
rparKOB 3aBUCUMOCTEH (DU3NISCKUX
BEIIMYUH JIPYT OT JpyTa.

Hccneoosamsb 3aBUCUMOCTD CHJIBI TOKA

59



3.2.

Onpenenenue
YAETHLHOTO

COIIPOTHUBJICHUSA

Cuina Toka. Hanpsikenue. 3akoH
OMa 17151 ydacTka LernH.

9J'I€KTpI/I‘IeCKOG COIIPOTUBJICHHUC.

OT BPEMEHH TIPH pa3psaKe
KOHJIEHCATOpa Yepe3 Pe3UcTop

U UHMEPNPemuUposams Ty
3aBUCHMOCTb.

Onpeoenamp d3AEKTPOEMKOCTh
KOHJIEHCATOpa,

BbIpaXkasi €e uepe3 yriioBou
K03(PUIIMEHT KacaTeIbHOM K rpapuKy
3aBHCHMOCTH CHJIBI TOKA Pa3psIKu
KOHJICHCATOpa OT BPEMEHH,

OLICHUBATh a0COJIFOTHYIO

Y OTHOCUTEJIbHYIO ITOTPEIIHOCTb
AIIEKTPOEMKOCTH.

Hcnonvzoeams BOIBTMETP

U CEKyHA0MeEp.

Yemanaenueams 3aumocessu.
Pewamyp xauecTBeHHBIE 3a7]aUn

0 KOHJIEHCATOpaX, BKIFOYCHHBIX B IIEMh
MOCTOSTHHOTO TOKa

Onepupogams nOHAMUAMU.

CHJIa TOKa, HaMpsKeHHUE,

QJIICKTPHUICCKOC COIMPOTUBIICHUC,
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MaTcpHraja IIpOBOJIOKHU

(IpaKTUKyM)

3aBUCHUMOCTH COIMIPOTHUBJICHUA
OJHOPOIHOTI'O IIPOBOAHUKA

OT €TI0 JJIMHBI U IJI0OIIaaun
IMOIICPEUYHOI0 CCUCHMUA. YIIGJII)HOG

COIIPOTHUBJICHHC BCIIICCTBA

YAEIBHOE COMTPOTUBJIEHUE
BEILECTBA.

Ymemsv popmynupoBats 3akon Oma
JUISL y4acTKa LETH, 3alUChIBaTh
dbopmyy s 3aBUCUMOCTHU
CONPOTHUBJIEHUS] OJTHOPOJHOTO
MPOBOJIHUKA OT €r0 JJIMHbI

Y IJIOILA/IY TONIEPEYHOT 0 CEUEHUS,
COOUPATH AMEKTPUUYECKYIO LIETIb.
IIpusooums npumepsl BEIIECTB

C Pa3JIMYHBIM yJI€TbHBIM
COIIPOTHUBIICHUEM.

IIpumensims METO U3MEPEHHUS

MaJIbIX JIEKTPUUYECKHUX
CONPOTUBIICHUH.

Hccnedosams 3aBUCUMOCTD
HaIpsHKEHUS! MKy KOHIIAMU OTpe3Ka
MPOBOJIOKHU OT JIJTMHBI 3TOTO OTPE3Ka
U UHmMepnpemupo8ams pe3yinbTaThl
MPOBEJCHHBIX U3MEPEHUH, BEIYUCIIATh
ANEKTPUYECKOE CONPOTUBIIEHUE OTPE3KA

IMPOBOJIOKH 110 U3BMCPCHHBIM 3HAUCHUSAM
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3.3.

N3smepenune
BOJIbT-aMIIEPHOU
XapaKTEePUCTUKH
MOJYTIPOBOTHUKOBOIO

nuona (MPaKTUKYM)

[TomympoBoauuku. CoOcTBEeHHAs
U TIpUMECHAasi TPOBOIUMOCTh
MOJIYyITPOBOJIHUKOB.

CaoiicTBa p-n-niepexoja.

ITomynpOBOIHUKOBBIN IUOL

CWJIbI TOKA W HaIIPSIKCHHUS.
Onpeodensams yaenbHOE COTPOTUBIICHUE
MaTepuasa MPOBOJOKH 1O N3BECTHHIM
JUTMHE, TUaMETPy U CONPOTUBIICHUIO,
OLIEHUBATh A0COITIOTHYIO
Y OTHOCHUTEJIbHYIO TOTPEIIHOCTb
yIETBHOTO COMPOTHUBIICHUS.
HUcnonvzoeams MyIbTUMETP B PEKUMAaX
BOJIbTMETPA U aMIIEpPMETPa, JINHEUKY,
MHUKPOMETP.
Pewamys 3anaun Ha 3akoH Oma
JUTSL y9acTKa IeTH U Ha 3aBUCUMOCTh
COIIPOTHBIIEHUS OTPE3Ka MPOBOJIIOKU
OT €ro XapaKTePUCTHK
Onepuposams NOHAMUAMU:
MOJIYITPOBOTHUK, COOCTBEHHASI
¥ TIpUMECHAast TPOBOJUMOCTb,
Pp-n-TIepexo/1, MOTYIPOBOIHUKOBBIN
h112 (V)i
Ymems 0OBICHATH IPUPOTY
COOCTBEHHOW U TPUMECHOM
MPOBOJIMMOCTH, CBOMCTBA
p-n-nepexo/ia, IPUHIIMI JeHCTBUS
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IIOJIyIIPOBOJJHUKOBOI'O THO/A,
ero GyHKIIMOHUPOBAHUE

IIPU BKJIFOYEHHUH B SJIEKTPUYECKYIO 1IENh
MOCTOSIHHOT'O TOKa B MIPSIMOM

¥ B 0OpaTHOM HallpaBJIEHUH, COOMPATh
AIEKTPUYECKYIO LIETb, YNTATh
MapKHpPOBKY IOJIyIIPOBOJHUKOBOIO
JIUOJ1A.

1Ipusooums npumepwvl NCIOJIB30BAHUS
IIOJIyIIPOBOJHUKOBOI'O IMO/1A

B AJIEKTPUYECKUX LIETISIX.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA, TEKYILErO
4yepes3 MOTYNPOBOIHUKOBBIN U0,

OT MOJAHHOT'O HA HETO HANPSKEHHUS.
Cmpoums S5KCIEPUMEHTAIIBEHO
BOJIbT-AMIIEPHYIO XapaKTEPUCTUKY
(BAX) noiynpoBOIHUKOBOTO MO
MIPU €ro BKIIFOUEHUH B 3JIEKTPUUECKYIO
LEIb TOCTOSIHHOTO TOKA B MPSMOM

U B 0OpaTHOM HaIlpaBJICHUU.
Ipumensimo npaBuia NOCTPOCHUS

rpaduKOB 3aBUCUMOCTEN (HU3UIECKUX
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Hroro no pazgeny
OBILEE KOJIMYECTBO

YACOB I1O ITPOT'PAMME

34

BEJIMYMH JIPYT OT JIpyTra.
Hccneoosams BAX
MOJIyITPOBOJTHUKOBOIO IUO/IA,
BKJIIOYEHHOTO B II€Th OCTOSTHHOTO TOKa
B IIPSIMOM U B 0OpaTHOM HampaBJICHUU
U UHMEpPNPemupo8amy

ATy 3aBUCUMOCTb.

Onpeodensims 3NEKTPUUECKOE
CONPOTHUBIIEHUE TTOJIYITPOBOJHUKOBOTO
JMoa IPYU TaHHOM 3HAYE€HUH
HaIpsHKEHUS, OIICHUBATH a0COIIOTHYIO
1 OTHOCUTEIBHYIO MOTPEIIHOCTh

3TOM (PU3UYECKON BEIIMUUHBI.
Hcnonvzosams BOTBTMETP, aMIIEPMETD,
MePEMEHHBIN PE3UCTOP, MAKETHYIO
J1aTy, MOJYIPOBOIHUKOBBIN JTUOI.
Pewamys 3a1aun Ha 1IeNTU TOCTOSIHHOTO
TOKa MPU HAIMYUU B HUX UJICATHHOTO

oA
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11 KJIACC

HaumenoBanue
No KommuecTBo
pa3/iesioB U TeM
/11 4acoB
y4eOHOTO TIpeMeTa
Pazpnen 1. dnexkrponmnammuka
1.1. OueHka BeJIUYUHBI 2
TOPU30HTAJILHON
COCTaBJISIONICH

MarHuTHOM HMHAYKIINH
MAardmMTHOI'O ITOJIA

3emuin (TPaKTUKYM)

[IporpammHoOe conepxanue

MarnautHoe nose. Bektop

MAarHATHOW HHAYKIUU. [ IpuHimn

CYIICPIIO3UIHNN MAalrHUTHBIX TMOJICH.

JIMHMY MarHUTHOW UHTYKIIMH.
MarauTHoOe noJie KaTyuKu

C TOKOM

XapakTepUCTHUKA 1€ TETbHOCTH

o0yyJaronmxcs

Onepuposams NOHAMUAMU. MAaTHUTHOE
10JIe, BEKTOP MAarHUTHOW WHIYKITUH,
JMHUU MAarHUTHOW WHIYKIUH.
Ymemwv hopMynupoBaTh MPUHITUIT
CYTIEPITO3HUIIMA MAaTHUTHBIX TTOJICH,
U300paKaTh TUHUU UHAYKITUU
MarHUTHOTO TOJISI KATYIIIKU C TOKOM,
coOUpaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusooums npumepvi IPUPOTHBIX
00BEKTOB M TEXHUYECKUX YCTPOMCTB,
SIBJISTFOIITUXCSI HKCTOYHUKAMH
MIOCTOSTHHOTO MarHUTHOTO TIOJISI.
Ipumersmo MIPUHITATI CYTISPIIO3UITAN
MArHUTHBIX TTOJIEH.

Hccneoosams NpOCTPAHCTBEHHYIO

OPHMEHTALMIO BEKTOPA NHIYKLIUH
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MAarHUTHOTO MOJIs, CO3/1aBAEMOT0

Ha OCH COJICHOW/IA MIPY CYNEPIIO3UIINHU
MarHuTHOTO TOJIsl 3€MJIA U MarHUTHOTO
OJIS1 COJICHOU/1A, B 3aBUCUMOCTH

OT CWJIbI TOKA B BUTKaX COJICHOWIA

U UHmMmepnpemupo8amsy MOITyUYECHHbIC
pE3YJIbTATHI.

Onpedensime 1O pe3ybTaTaM
MPOBEICHHOTO 3KCIIEPUMEHTA MOAYJIb
FOPU30HTAIBHOW COCTaBJISIOLIECH
BEKTOpA MAarHUTHON MHIYKIIUH
MAarHUTHOTO MOJisi 3€MJIU, OLIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPENTHOCTh U3MEPEHHOM (hH3HUECKOM
BEJINYUHBI.
Hcnonvzoeams xoMIIac, COJIEHOU/,
71a00paTOPHBIM OJIOK MUTAHUS,
TPaHCIOPTHUP.
Pewams 3anaun Ha IPUMEHEHNUE
MPUHIINIA CYNEPIO3ULIUA MATHUTHBIX

oJieu
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1.2.

N3mepenue
3aBUCHUMOCTH BEITMYUHBI
MAarHuTHOW WHIYKIIUU
MAarHUTHOTO TOJIS
MAar"HuTa OT PacCTOSTHUSA

(IpaKTUKyM)

MarnautHoe nose. Bektop
MAarHUTHOM MHAYKIUU. JIMHUM
MAarHUTHOM MHIAYKIIUU. MarHutHoe

I10JI€ MOCTOAHHOI'O MarauTa

Onepuposams noHAMUAMU. MATHUTHOE
1oJie, BEKTOP MarHUTHOW MHYKIUH,
JMHUU MarHUTHOW UHIYKIUU.

Ymems uzo0paxaTs TMHUU UHIYKIIUN
MarHUTHOTO TOJISI TOCTOSTHHOTO
MarHuTa, coouparb
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepsi IPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOUCTB,
SBIISIOIINXCSI HCTOYHUKAMH
MOCTOSTHHOTO MarHUTHOTO TIOJISI.
Ilpumensamos cmapTdoH

C IPEIyCTaHOBJICHHBIM ITPOTPAMMHBIM
obecrieueHneM JUisi U3MEpPEHUs
BEJIMYMHBI MATHUTHOTO TOJISA, TIPaBUIIa
HOCTPOEHUs IpaKOB 3aBUCUMOCTEM
(u3nYeCKuX BETUYHUH JPYT OT JIpyra.
Hccrnedosams 3aBUCUMOCTD BEJTHUNHBI
MarHUTHOW WHIYKIIMA MarHATHOTO
M0JIs1 TIOCTOSTHHOTO MarHuTa

Ha €ro MPOJI0JIbHON OCU CUMMETPUU

OT paCCTOAHUA MCXKIY HECHTPOM
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1.3.

HaOmroneuue
MarHuTHOI'O
rUcTepe3unca

(mpakTHKyM)

MarunurtHoe noJie. Bektop
MAarHUTHOM MHAYKUUH. JIMHUA
MarHUTHOM HHAYKIMU. MarauTHoe
M0JI€ KaTYIIKUA C HOCTOSTHHBIM

TOKOM. MarauTHoe nose

MAarHuTa ¥ TOYKOU U3MEPEHUIN

U UHMepnpemuposams MOITyYEHHBIE
PE3YJIbTaTHI.

Cmpoums SKCIEPUMEHTAIBHO Ipaduk
3aBUCHUMOCTH MOJYJISl MATHUTHOM
WHIYKIMY MAarHUTHOTO IO
NOCTOSIHHOT'O MarHuTa

Ha €ro NPOJ0JIbHOM OCH CUMMETPHUH
OT PacCTOSIHUS MEXAY LEHTPOM
MAarHuTa U TOYKOM U3MEPEHUN

(c yueToM aOCOTFOTHBIX TTOTPEITHOCTEH
U3MEPEHHBIX (PU3NYECKUX BEITUYHH).
Hcnonvzoeams HTUIMHIPAYECKAN
IIOCTOSTHHBIN MarHuT, JIUHENKY.
Pewams 3anaun Ha IpUMEHEHNE
MPUHIINIA CYNEPTIO3ULIUA MATHUTHBIX
oJsien

Onepuposams NOHAMUAMU. MATHUTHOE
10Jie, BEKTOP MarHUTHOW MHIYKIINH,
JMHUY MarHUTHOW WHYKITUH,
dbeppoMarHeTuk, MarHUTHBIN

THCTCPE3UC.
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B BCHICCTBC. (I’eppOMaFHGTI/IKI/I.

MarHuTHbIN TUCTEPE3UC

Ymemsb n300pakatb TWHUU WHAYKITAHA
MarHUTHOTO TIOJISI KaTYIITKH

C TTIOCTOSITHHBIM TOKOM, OOBSICHSITh
SIBIICHUS peppOoMarHeTu3mMa

Y MarHUTHOTO THCTepe3uca, CoOupaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
I1Ipusooums npumepvl MaTEpPUAIIOB,
obnagaromux GpeppoMarHuTHbIMU
CBOWCTBaMH.

Ilpumensamos cMapTdoH

C TIPEAYCTaHOBJICHHBIM TPOTPAMMHBIM
obecrieueHrueM JIsl U3MEPEHUS
BEJTMYMHBI MATHUTHOTO TIOJISA, TIpaBUIa
MOCTPOEHUS TPa()UKOB 3aBUCUMOCTEN
(¢u3nYECKUX BETUYHH JPYT OT JIpyTa.
Hccrnedosams 3aBUCUMOCTD BEJTHUNHBI
MarHUTHOW WHTYKIIUA MarHUTHOTO
1oJist BOJTM3M TOPIIa KaTYyIIKH

C TTOCTOSTHHBIM TOKOM, HAMOTAHHOU

Ha (heppOMarHUTHBIN CEpPICHHUIK,

OT CHJIBI IPOTEKAOIIIETO Yepe3 KaTyIIKy

TOKA U UHMEpPNpemuposamay
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1.4

N3yuenue paboThl
AJIEKTPOIBUTATEIS
Y TMHAMO-MaIlIHbI

(dactp 1) (mexumst)

[TocTostHHBIN TOK, cUia AMIiepa
(ee HampaBlieHUE U MOJIYJIb),
AIEKTPOABUTATEIb IOCTOSHHOTO
TOKa, IMHAMO-MalInHa (FeHepaTop

MTOCTOSTHHOTO TOKA)

HOJTyYEHHBIE Pe3yJIbTaThl
KaK HaOJIF0IeHHE MarHUTHOTO
rucTepesuca.

Cmpoums 3KCTIEPUMEHTAIBHO rpaduK
3aBUCHUMOCTH MOJYJISl MATHUTHOM
UHAYKLIWHA MATHUTHOT'O TOJISI KaTyLIKU
¢ (GeppOMarHUTHBIM CEPACYHUKOM

OT CHJIBI IPOTEKAOLIETO YePe3 KATYIIKY
TOKa (C y4eTOM a0COJIIOTHBIX
IOTPEIIHOCTEN N3MEPEHHBIX
(U3UYECKUX BEJIIMYMH).
Hcnonvzosams 1abopaTOpHBIN
UCTOYHUK MTUTAHUS

Onepuposams NOHAMUAMU. CUIIA
Amrepa, 3JIEKTPOJIBUTATENb,
JMHAMO-MallI1Ha.

Ymemw onpenensate MOLYJIb

Y HaIlpaBJICHUE CUIIBI AMIIEpA.

3name UCTOPUIO U300pETEHUS
AJIEKTPOABUTATENS

U COBEPIIECHCTBOBAHMS

€ro KOHCTPYKIIMH, YCTPOMCTBO

70



1.5.

N3yuenue paboOThI
AJIEKTPOIBUTATEIS
Y TMHAMO-MaIlIHbI

(4acThb 2) (MpakTUKYM)

[TocTostHHBIN TOK, cUia AMIiepa
(ee HampaBlieHUE U MOJYJIb),
AIEKTPOABUTATEIb IOCTOSHHOTO
TOKa, IMHAMO-MalInHa (FeHepaTop

MTOCTOSTHHOTO TOKA)

Y TIPUHIIMI JEHCTBUS
AJIEKTPOJBUTATENSI TOCTOSTHHOTO TOKA
U IMHAMO-MAIlIUHBI.

1Ipueooums npumepvl TPUMEHEHUS
AJEKTPOABUTATENSI HOCTOSTHHOTO TOKA
U JITMHAMO-MAIITUHBI.

Onpedensime HATIpaBICHUE BpaIllCHUS

SIKOPS SJICKTPOABUT ATCIIA IIPU 3a/ITaHHOM

HapaBJICHUH MPOTEKAHUS
ANEKTPUYECKOTO TOKAa B 0OMOTKaX
CTaHUHBI.

Pewamy 3anaun o 3eKTpoABUTATETIE
MOCTOSTHHOTO TOKA M JHHAMO-MAIIINHE
Onepuposams nonamusamu.: Cuia
Amriepa, 3JeKTpOABUTATENb, TUHAMO-
MallliHa.

Ymemw onpenensate MOLYJIb

Y HampaBJICHUE CUJIbI AMTIepa,
coOMpaTh IKCHEPUMEHTAIIbHYIO
YCTaHOBKY.

IIpuooumys npumepsvi IPUMEHEHUS

QJICKTPOABUTATCIIA ITOCTOSAHHOTO TOKA
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Hroro no pazgeny

10

1 JUHAMO-MAaIlIAHbI.
IIpumenams TEOPETUUECKUE CBEICHUS
00 3JIEKTpOIBUTATEIIC TOCTOSIHHOTO
TOKa M O TUHAMO-MAIITNHE

JU1s1 OOBSICHEHUSI TIPOBOAUMOTO
AKCIIEPUMEHTA.

Hccneoosams nBE 3aBUCUMOCTH:

1) cuibl ToKa, BeIpabaThIBAEMOM
TeHEpPaTOPOM, OT BEJIMYMHBI MOMEHTA
CHUJIBbI, IPUJIOKEHHOTO K €T0 Baly;

2) BEJIMUMHBI HAMPSHKEHUS, TTIOJJAHHOTO
Ha 3JICKTPOJABUTATEIb,

OT YaCTOThI €0 BpaIllCHUs

Y MEXAHWYECKOW HArpy3KH €ro Baja

U uHmepnpemupo8ams MOITyYCHHbIC
pe3yIbTaThl.

Hcnonvzoeamsb 3IEKTPOMOTOD,
71a00paTOPHBIN UCTOYHUK MUTAHUS,

peocTrart, MyJIbTUMCTP
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Pa3nen 2. Kosied0anusa 1 BOJIHBI.

2.1.

N3ydenue 3aBUCUMOCTH
nepuojia KojaeoaHui
JIMHEUKU

HA NUJIMHIPUYECKOU
ITOBEPXHOCTH

OT pajnyca ee

KPUBU3HBI (MIPAKTUKYM )

["apMonunyeckue koyie0aHusl.

Nx kuHeMaTtuueckoe,
JTUHAMHYECKOE U SHEPTeTUUECKOE
onucanue. [lepnon u wacrora
kosebanuii. [Teproa Manbix
CBOOOJTHBIX KOJIeOaHU I

MaTEMaTHU4YCCKOI'O MasiTHHUKA

Onepuposams NOHAMUAMU:
rapMOHUYECKHE KoJieOaHus,

NEPHUOJI U 4acTOTa KOJIeOaHH.

Ymemw 3anmceiBaTh

Y UHTEPIPETUPOBATh YPABHEHUE
rapMOHUYECKUX KOJICOAHUH, TPUMEHSITh
3aKOH COXPAaHEHUSI SHEPTUU

JUTs1 KOJ1e0aTeNbHBIX MPOIECCOB,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, OOBSCHSITh POJIb MAJIOCTU
aMIUTATYbI KOJICOaHU.

IIpusooums npumepol K01eOATETHHBIX
IIPOLIECCOB.

Dopmynuposams TUTIOTEY O XapaKTePe
3aBUCUMOCTH TIeproa KoJieOaHu
JIMHEVKH HA TWJINHAPUYECKOU
MOBEPXHOCTH OT pajilyca €€ KpUBU3HBI.
Hccnedosams 3aBUCUMOCTHU TTEPUOJIA
KOJIeOaHUM JIMHEUKU

Ha [UIMHAPUYECKON TOBEPXHOCTHU

OT pajiiyca €€ KPUBU3HBI
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2.2.

N3yueHune 3aBUCUMOCTH

aMIUTATYIbI KOJICOaHMI

[Mapmonnyeckue koneOaHusl.

AMHHI/ITy,}:[a, nepuoa n 4aCctora

U uHmepnpemupo8ams MOITYYEHHYIO
3aBUCUMOCTb.

Cmpoumbw rpadyK 3aBUCUMOCTH
nepuojaa KojaeoaHui JTMHEHKH

Ha LWIAHIPUYECKON TOBEPXHOCTH

OT pajJinyca €e KPUBU3HBI

Y JINHEAPU30BbIBATH 3TY 3aBUCUMOCTD
(c yueTom aOCOJIIOTHBIX TOTPEITHOCTEN
U3MEPAEMbIX (PU3MUECKUX BEIIUYUH).
llpumensame nipaBUIIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYUH JPYT OT JApyra.
Hcnonvszoeams TNHENKY, CEKYHIOMED.
Yemanaenusams 63aumocsnsu

MEXKy KHHEMaTUYECKUM,
JTUHAMUYECKUM U SHEPTE€TUYECKUM
ONMCAaHUEM TAPMOHUYECKUX
KoJIe0aHu .

Pewamy 3anaun Ha rapMOHUYECKUE
Kosie0aHus

Onepuposams NOHAMUAMU.:

rapMOHHNYCCKHUEC KOJIC68,HI/IH,
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IMIPY>KUHHOTO MasATHUKA
OT BpCMCHHU

(IpaKTUKyM)

KoJie0aHu .
[TonsATHE 0 3aTyXarOMMX

KOJICOAHUSX.

aMIUTUTY/1a, IEPUOJ] U YaCcTOTa
KoJieOaHW, 3aTyXaHue KOoJIeOaHMi.
Ymems 00OBACHSITH 3aTyXalolue
K0JIeOaTeIbHBIE TPOIIECCHI C TTO3UITUI
3aKOHA U3MEHEHUS MEXAHUYECKOU
SHEPruu, COOUpaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY.
IIpusooums npumepol 3aTyXaronmx
KOJIeOaTEIbHBIX MPOLIECCOB.
Dopmynuposams TUTMIOTE3Y O XapaKTepe
3aBUCUMOCTH aMILUTATYbI KOJIeOaHUH
MPY>KUHHOTO MasiTHUKA OT BPEMEHU
IPY HAJTMYUU 3aTyXaHUS.

Cmpoums rpadvK 3aBUCUMOCTHU
aMILTUTY/IBI 3aTyXarOINUX KOJIeOaHmit
MasTHUKa BPEMEHH U JINTHEAPHU30BHIBATh
ATy 3aBUCUMOCTH (C YUETOM
aOCOJIIOTHBIX MOTPEIIHOCTEN
U3MEPSAEMbIX (PU3MUECKUX BEJTUYNH).
Ipumensmo ipaBUIa TOCTPOCHUS
rpadUKOB 3aBUCHMOCTEH (PU3MIESCKUX

BEJIMYMH JPYT OT JIpyra.
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2.3.

N3mepenne akTHBHOTO
U PEAaKTUBHOI'O
COITPOTHUBJICHUM
KaTyIIKH

HHAYKTUBHOCTHU

(mpakTHKyM)

ITepemeHHBI TOK. AMIUTUTYIHOE U
JNEHCTBYIOLIEE 3HAYEHNE CUIIBI TOKA
1 HanpspkeHus. CHHY COUTANIbHBIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOp M KaTyIlKa
UHAYKTUBHOCTH B LIENHU
CHUHYCOUJAIBHOTO IIEPEMEHHOTO
TOKA. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE M UHIAYKTHUBHOE)

COMPOTHUBIICHUE

Hccneoosams 3aBUCUMOCTD aMILTUTYTbI
3aTyxaroumx Kojie0aHui MasTHUKA

OT BPEMECHHU U UHMEPNPEMUPO8Amb

3Ty 3aBUCUMOCTb.

Hcnonv3o6ams NTUHEVKY U CEKYHIOMED
Onepuposams NOHAMUAMU:
NEPEMEHHBIN TOK, aMILTUTYTHOE

U JICUCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA

Y HaIPsDKEHUSI, CHHYCOUIQJIbHBIN
NIEPEMEHHBIA TOK, aKTUBHOE,
PEaKTHBHOE, EMKOCTHOE ¥l MHIYKTUBHOE
COTIPOTHBIICHUE.

Ymems 0OBACHATH MIOBENICHUE
pe3ucTopa, KOHJIEHCATOpa U KaTYyIIKH
WHIYKTUBHOCTH, BKITIOUYEHHBIX B I1CTTH
CUHYCOHJIAJILHOTO IEPEMEHHOTO TOKa,
coOupPAaTh AMEKTPUUYECKYIO LIETIb
(mocnenoBaTebHO COCIUHEHHBIE
PE3UCTOP U KaTyIIKa WHIYKTUBHOCTH,
MOJKJIFOUCHHBIE K TEHEPATOPY).
IIpusooums npumepvl TPUMCHCHHSI

PCAKTHUBHBIX 3JICMCHTOB B LICIIAX
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EPEMEHHOTO TOKA.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHUMOCTH aMILTUTY/Ibl HAMIPSDKEHUS
Ha PE3UCTOPE OT YACTOTHI I10/1aBAEMOTO
Ha BXOJ LIETIN IEPEMEHHOTO
HaNPSHKEHUS TOCTOSIHHOM aMIUIUTYIbI.
Cmpoums rpadyK 3aBUCUMOCTHU
aMIUTATY/IbI HATPSDKCHHS Ha PE3UCTOPE
OT YaCcTOTHI MMOJJABAEMOTO Ha BXOJI IIETIH
[NEPEMEHHOTO HaNPsKEHUS TOCTOSTHHOM
aMIUIUTYIBI (C y4eTOM aOCOIIOTHBIX
MOTPEIIHOCTEN H3MEPSEMBIX
(U3HYECKUX BEJIMYMH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpadUKOB 3aBUCHMOCTEH (PU3NUESCKUX
BEJIMYUH APYT OT Jpyra.

Hccneoosams 3aBUCUMOCTD aMILTUTYTBI
HaNPSDKEHUST Ha PE3UCTOPE OT YaCTOTHI
M10/IaBa€MOTO Ha BXO/I IIETTH
NEPEMEHHOTO HAIIPSDKEHUS ITOCTOSITHHON
aMIUIUTYIbl U UHMEPNPEemuposams

IMOJIYYCHHYIO 3aBUCUMOCTb.
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24.1.

Bsenenue
B 9KCIIEPUMEHTAIIbHYIO

aKyCTHUKY (JICKITH)

MexaHuuecKue BOJHBI, yCIOBUS
ux pacnpoctpanenus. [lonepeunsie
Y TIPOJ0JIbHBIE BOJIHEL. [lepuop,
4acToTa, CKOPOCTh
pacnpocTpaHEHUs U AJIMHA BOJHBI.
OtpaxkeHue, NpeoMJICHHE,
uHTepPEpeHIH U TUPPaAKITUS
BOJIH. 3BYK KaK ME€XaHU4eCKas
BosHA. CKOpPOCTH 3BYKA.
I'poMkocTh 3ByKa. BeicoTa ToHa.

O6Geptonsl. TeMOp 3ByKa

Onpeodensms aKTHBHOE CONPOTUBIICHHE
KaTyIIKA HHTYKTUBHOCTH

(TT0 HU3KOYACTOTHOM 001acTh rpaduka)
Y WHIYKTUBHOCTH KaTYIIIKH

(110 BBICOKOYACTOTHOM YacTH Ipaduka).
Hcnonvzosams reHepaTop HU3KOU
9aCcTOTHI, OCHMILTOTpad) UM BOJIETMETP
NIEPEMEHHOTO HAMPSKCHHUS.

Pewamy 3anaun Ha 11eTIM IEPEMEHHOTO
TOKa C PE3UCTOPaMH, KOHIEHCATOPaMH
U KaTyIIKaMy WHIYKTUBHOCTH
Onepuposams NOHAMUAMU:
MeXaHWYeCKasl BOJIHA, IEPUOI,
9acTOTa, CKOPOCTh PACIPOCTPAHEHUS

U ITUHA BOJIHBI, OTPaKEHUE,
npesioMiIeHue, uHTephepeHus

U 1udpaxius BOJIHbI, 3BYK, CKOPOCTb,
I'POMKOCTb, BHICOTA TOHA, 00EPTOH

U TEMOD 3ByKa.

Ymemwb 0OBSACHATE pa3inuune Mexay
MOTIEPEYHBIMH U MTPOJOIbHBIMU

BOJIHAMH.

78



3namo HOpMyIIbI, CBSI3BIBAIOIINE
CKOPOCTb, NIEPUO/I, YACTOTY U JITTUHY
BOJIHBI, IPOCTEUIITE METO/IbI
MCCIIEIOBAHUSI 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepsl 3ByKOB pa3HOU
IPOMKOCTHU, BBICOTHI TOHA U TEMODA,
SIBJICHUM OTPaKeHMUsI, IPEJIOMIICHUS,
uHTEpPEPEHIINH U TU(DPAKITIT BOTHBI.
Onpeodensams Ha CITyX 3BYKHU BBICOKUX
Y HU3KHUX YaCTOT, TOHAJIbHBIC 3BYKH
U TIITYMBI.

Pewams 3anaun 0 3ByKOBBIX BOJIHAX

2.4.2. OcuumuiorpamMmma 1 [Iepuon, yactora, CKOpOCTH Onepuposamsb noHAMUAMU. BBICOTA
Y CIIEKTp TJIACHBIX pacupoCTpaHEHUs U JUIMHA BOJHBL.  TOHA, 00EPTOHBI, TEMOP 3BYyKa, CIEKTP
3BYKOB (TIPAKTUKYM) CkopocTs 3ByKa. ' pOMKOCTB 3ByKa. = 3ByKa, OCHHJIJIOrpaMma.
Bricora Tona. O6epronsl. TemOp Ymems 00BSICHATH, Kakast ”HMOpMAITUS
3Byka. CriekTp 3ByKa COJICP’KUTCS B OCITUJUIOTpamMMe,

a Kakasi B CIIeKTpe, COOMpaTh
AKCIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpuooumys npumepsl IPUPOAHBIX
IIPOLIECCOB U TEXHUYECKUX YCTPOMCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIbHBIE
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3BYKH H IITYMBI, UX OCITUJLIOTpPaMM

U CIICKTPOB.

Ipumernsamo sl MOTYYEHUS
OCIIMIIJIOTPaMM H CIICKTPOB 3BYKOB
MepCOHAIBHBIN KOMITBIOTEP

C MUKPO(QOHOM UM cMapTHOH

C IIpeyCTaHOBJIEHHBIM MPOTrPAMMHBIM
obecrieueHUEM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
OCIIIUIJIOTPAaMM U CIIEKTPOB Pa3TMYHBIX
3BYKOB.

Hccnedosams OCIUILIOTPAMMBI

Y CIIEKTPBI Pa3IMYHBIX TJIACHBIX
3BYKOB OJIU3KHUX YaCTOT

U UHMepNpemuposams dTU
OCITUJUIOTPaAMMBI ¥ CIICKTPHI.
Onpeoensams 10 OCIUIITIOTpaMMaM

Y CIICKTPaM aMILTUTY bl 3ByKOBBIX
BOJIH, YaCTOTHI KX TOHOB U 00EPTOHOB,
OIIEHUBATh a0COIIOTHBIE

Y OTHOCHUTEIIbHBIC TIOTPEITHOCTH

N3MCPCHHBIX (1)I/ISI/I‘ICCKI/IX BCIINYHH.
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2.5.1.

Crosgure MEXaHUUYECKHUE

BOJIHBI (JICKITHS)

Crosiuasi MexaHUYECKasl BOJTHA
KaK CyMMa JIBYX BOJIH, OETyIIuX

B TIPOTHUBOTIOJIOXKHBIX
HanpasieHusx. [lonepeuynsie

Y TIPOJIOJIbHBIE CTOSYUE BOJHBI.
[lepuon, yactora, CKOPOCTb
pacnupoCTpaHEHHUS U JJIMHA CTOSTYEH
BOJIHBI. ¥Y3JbI U TyYHOCTH.
BnusiHne rpanun ofHOMEPHOMN
cpebl Ha (GOPMUPOBAHUE CTOSUNX
BOJIH. P€30HATOPBI C OTKPBITHIMU
¥ 3aKPBITHIMHU KOHIIAMU. Y CITIOBUS
00pa3oBaHUsI CTOSAYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OcCHOBHO#1 TOH 1 00€PTOHBI

CTOSTYEN 3ByKOBOM BOJIHBI

Yemanasnuseams 63aumocessu
MEXAY TPOMKOCTBIO 3BYKa U BUAOM
OCLMJUIOTPaMMBI; MEKy BBICOTOU
TOHA (TeMOPOM 3BYyKa) M BUJIOM
CHeKTpa

Onepuposams NOHAMUAMU. CTOSTYAS
BOJIHA, y3€J1 U IIyYHOCTh CTOSYEH
BOJIHBI, OCHOBHOM TOH U 00€pTOH
CTOSTYEN 3ByKOBOM BOJIHBI.

Ymems 0OBACHATH yCHOBUS
00pa30BaHMsI CTOSTYUX 3BYKOBBIX BOJIH
B Pa3IUYHbBIX PE30HATOPAX, TPUHIUI
JNEUCTBUS KAMEPTOHA.

3namo BUIBI TPAHUYHBIX YCIIOBU,
(dopMyiTy, CBA3BIBAIOILYIO YaCTOTHI
OCHOBHBIX TOHOB 1 00OEpTOHOB

C IJIMHOM pe30HaTOpa U CKOPOCTHIO
3ByKa.

1Ipusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams ipocreiimue 3agaun

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 W 3yueHue cuekrpa
3BYKa JJMHEHHOTO

pe3oHaTopa

(mpakTHKyM)

OcHOBHOI1 TOH 1 00€PTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Onepupogams nousimusmu: OCHOBHOU
TOH 1 OOEPTOHBI CTOSYEH BOJIHBI,
TeMOp 3BYyKa, CIIEKTp 3BYKA.

Ymemwb 0OBSICHATD, Kakasi HHPOpMAIUs
COJIEPKUTCS CIIEKTPE 3BYKOBOM BOJIHBI,
coOupaTh FIKCIEPUMEHTAIIBHYIO
YCTaHOBKY.

IIpusooums npumepsvr TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

Ilpumenamo nyst NOy4EHUS 3BYKOB
CaMOJEIIbHBIN aKyCTHYECKUI PE3OHATOP
(mpoOupKy, YACTUYHO 3aIOTHEHHYIO
BOJIOM), @ 11 TOJIyYEHUS! CIIEKTPOB
3BYKOB — IIEPCOHAJIBHBIN KOMITBIOTED

C MUKPO(OHOM UM CMapTHOH

C IPELYCTAaHOBJIEHHBIM IPOIPaMMHBIM
o0ecrieueHUEM.

Dopmynuposams TUTIOTEIY O XapaKTEPe
3aBUCUMOCTEHN 4aCTOThl OCHOBHOTO
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT JUTMHBI PE30HATOPA.

Cmpoumb nTMHEapyu30BaHHbIE rpaduKu
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3aBUCUMOCTEHN 4aCTOThl OCHOBHOTO
TOHA U MEPBOro 00epTOHA 3BYKOBOM
BOJIHBI OT BBICOTBI BO3/IYIIIHOT'O CTOJI0A
B IIpoOHUpKe (C y4eTOM aOCOTFOTHBIX
IOTPEIIHOCTEN H3MEPSEMBIX
(bU3UUEeCKUX BEIIUYUH).

Ipumensmo nipaBUIa TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH JPYT OT ApyTa.
Hccnedosams rpadyiku 3aBUCUMOCTEM
9acTOTHI OCHOBHOTO TOHA U TIEPBOTO
00epToHa 3ByKOBOM BOJIHBI OT BBICOTHI
BO3JIYIIIHOTO CTOJI0OA B TPOOUPKE

U UHMepnpemupo8ams 3TH TpaduKH.
Onpeodensamsb CKOPOCTH 3BYKa B BO3TyXe
1o rpadukam 3aBUCUMOCTEH 9aCTOTHI
OCHOBHOTO TOHA U MEPBOro 0OepTOHA
3BYKOBOM BOJIHBI OT BBICOTBI
BO3JIYIIIHOTO cTOJI0A B MPOOUpKeE,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTENBHYIO TIOTPEITHOCTb

U3MEPEHHON (PU3HUECKON BEIIMUNHBI
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2.6.1.

N3mepenne nokasarens
IPEITOMIICHUS
IUIOCKONIapAJUIETIbHON

IJIACTUHBI (TPAKTUKYM )

JIyud cBeta. OTpakeHue CBETA.
3aKOHBI OTPAKECHUSA CBETA.
[Ipenomnenue cBeTa. 3aKOHBI
peIOMIICHHS cBeTa. AOCOIIOTHBIN
MOKa3aTeb MPeIOMIICHMUS.
OTHOCHTEILHBIN MOKA3aTeIb

MPEJIOMIICHUS

Onepuposamv nowamuAMu: Iy4d CBETA,
OTpakeHHE CBETA, IPEIIOMIICHHE CBETA,
aOCOJIIOTHBIN U OTHOCUTEIIBHBIM
1OKa3aTelb MPEJIOMIICHHUS.

Ymems hopmynupoBaTh 3aKOHBI
OTpa)KE€HUs CBETA, 3aKOHBI
PEJIOMJIEHUS CBETA, COOUPATh
JKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepsr ONTUIECKUX
SBJICHU, B KOTOPBIX HAOJIFOIat0TCS
SBJICHUS OTPAKEHUS U IPEIIOMIICHUS
CBETAa.

IIpumersimsb 3aKOHBI IPEIIOMIICHUS
CBeTAa.

Cmpoumbs X011 ydeu

IPU IPETOMIIEHUH CBETA

Ha OBEPXHOCTH.

Hccneoosams N13MEHEHHE
HaIpaBJIeHUs Jy4ya CBeTa, aJaroiiero
Ha OOKOBYIO MOBEPXHOCTh
IJIOCKOIIAPAJUIEIbHOM TUIACTHHBI,

B 3aBUCUMOCTH OT yTJla IaJACHUSA
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2.6.2 H3mepeHue nokasarens
PEJIOMIICHUS] TPU3MBI
10 MUHUMAJIbHOMY YTy
OTKJIOHEHHUS JIa3€pHOTO

ay4a (IpaKTUKYM)

IIpenomiieHue cBeTa. 3aKOHBI
pEJIOMJICHUS CBeTa. AOCOTIOTHBIM
MOKa3aTelb MPEIOMIICHUSI.
OTHOCHUTENBHBIN TOKA3aTENb
npenomienus. [Ipusma.

[Ipenomitsromui yros npusmbl

U UHMepnpemupoeams MOIYyYECHHbIE
pe3yibTaThl.

Onpedensimb NOKA3aTENb IPEIOMIICHHS
MaTepuralla II0CKOIIapauIeIbHON
IUTACTUHBI, OLICHUBATh A0COJIOTHYIO
Y OTHOCUTEBHYIO ITOIPEIIHOCTD
U3MEPEHHOM (PU3UUECKON BEIUUMHBI.
Hcnonvzoeams Na3epHyIO YKa3Ky,
JIMHEUKY.

Pewams 3anaun Ha TIpENOMIIEHHUE CBETA
Onepuposams NOHAMUAMU:
pesoMJIEHUE CBETa, a0COTIOTHBIN

Y OTHOCUTEJIBbHBIN IIOKA3aTEeb
IIPEJIOMIICHU S, TPETOMIISIIOIIAN YT OJT
IIPU3MBL.

Ymemw paccunTBIBATE MUHUMAJIBHBIN
YI0JI OTKJIOHEHHSI JIy4a TPEYrOJIbHOU
PaBHOCTOPOHHEN MPU3MOI1, COOMPATH
AKCIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepsi ONTUIECKUX
npuOOpOB, B KOTOPHIX IPUMEHSIOTCS

MMPCIOMIIIOIINEC IIPU3MBI.
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IIpumersims 3aKOHBI IPEIIOMIICHUS
CBETa.

Cmpoums X011 Ty4el B TPEYroJIbHOU
PAaBHOCTOPOHHEN IIPU3ME B CIIy4ae
IIPOU3BOJIBHOIO HAPABJICHUS TAJACHUS
Jdy4ya ¥ B CIy4ya€ MUHUMAJILHOTO yria
OTKJIOHEHHS JTyya.

Hccnedosams 3aBUCUMOCTB yIJIa
OTKJIOHEHHSI JTyda TPEYTOJIbHOU
PaBHOCTOPOHHEN MTPU3MOMN

OT HaIIPaBJICHUS MMAJAIOLIETO JTyYya

U UHmMepnpemupo8ams MOIYyYECHHbIC
PE3yJIbTaTHI.

Onpedensims 1O NOTYYEHHOMY
3HAYEHUI0 MUHUMAJIBHOTO YIJia
OTKJIOHEHHSI JTyda TPEYTOJIbHOU
PaBHOCTOPOHHEW ITPU3MOM MIOKA3ATEIIb
peJIOMJICHUS] MaTepHalla MPU3MBbI,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO MTOTPEIIHOCTh
U3MEpEeHHOH (pr3nyeckoi

BCJIIMYHMHBI.
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2.7.1.

[Ipumenenue s3pdexra
MOJIHOTO BHYTPEHHETO
OTpaKeHHUSI

B U3MEPEHUSX (JICKIH)

1

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN YOI MOJHOTO

BHYTPCHHCTO OTPAKCHUA

Hcnonvzoeams IpU3My, JTa3€pHYIO
YKa3Ky, TPAHCIIOPTHP.

Pewams 3anaum 0 npesioMIIeHAN JTy4en
B IpU3Max

Onepuposams noHAMUAMU.: TIOJTHOE
BHYTPEHHEE OTPAXKEHUE, IPENEIIBHBIN
yTOJI IIOJTHOTO BHYTPEHHETO
OTpaKCHMSI.

Ymems hpopmynupoBath yciaoBue
BO3HUKHOBEHUS IIOJTHOTO BHYTPEHHETO
OTpaXKECHHS.

3nams HopMyily, CBA3BIBAIOLIYIO YTOJI
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

¢ a0COTIOTHBIMU [TOKA3aTESIMU
IPEJIOMIIEHUS CPEI.

IIpusooums npumepsi IPUPOIHBIX
SIBJICHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOJIO1aeTCs
(mpuMeHsIeTCs1) SIBJICHUE MOJIHOTO
BHYTPEHHETO OTPaKEHMUS.

Pewams 3anaun Ha MOJIHOE BHYTPEHHEE

OTPaAKCHHUC
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2.77.2. N3mepeHue nokazarens
PEJIOMIICHUS TIPU3MBI
C TIOMOIIBIO
HaOJIO/ICHHS yTia
MOJTHOTO BHYTPEHHETO
OTpaKEHUS

(IpaKTUKyM)

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIN YyTOJ TOJIHOTO

BHYTPCHHCTO OTPAKCHUA

Onepuposamv noHAMUAMU:
IpEJIOMJICHUE CBETA, A0COIIOTHBIN

¥ OTHOCHUTEJIbHBIN NIOKA3aTENb
PETOMIICHUS, IPETOMIISIOLINI yroJ
IPU3MBI, I0JTHOE BHYTPEHHEE
OTpa)kK€HUe, MPeAeNIbHBIN YTOJl TOJIHOTO
BHYTPEHHETO OTPaKEHMUS.

Ymemwb paccuuTBIBATE YO OJIHOTO
BHYTPEHHET0 OTPa)KE€HUs1, COOUpPATh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY.
IIpugooums npumepsi ONTUIECKUX
IpruOOPOB, B KOTOPBIX TPUMEHSIOTCS
IPEJIOMIISIOLIUE TTPU3MBI

Y ACIIOJIB3YETCS SBJICHUE IIOJIHOTO
BHYTPEHHETO OTPaKEHMUS.

Cmpoumbs X0 Jiyda B TPEYTOJIbHOMN
IpU3Me C y4€TOM BO3MOKHOI'O TIOJIHOTO
BHYTPEHHETO OTPAXKEHUS JIyyda.
Ipumenamo 3aKOHBI IPEITOMIICHUS
CBETA.

Hccnedosams yciioBus, Ipu KOTOPBIX

MOJKHO Ha6JII-O,IIaTB IMOJIHOC BHYTPCHHECC
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2.8.

[TpoBepka hopmyIsl
TOHKOM JIMH3BI

C TIOMOIIIBI0 METO/Ia
napajiakca,
MIPUMEHEHHOTO

JUISL OTIpEJICTICHUS

Cobupatomiue TuH3BL. ToHKas

JINH3Aa. (DOKYCHOG PacCTOAHUC

1 ONITUYECKasl CHJIa TOHKOW JIMH3EI.

3aBUCUMOCTH (POKYCHOTO
pacCTOsTHUSI TOHKOU cpeprueckon

JIMH3BI OT €€ I'COMCTPHUU

OTPAKEHUE JTy4da, UAYIIETO
B TPEYTOJIBHOM MTPU3ME

U UHmMepnpemupo8ams MOITYyYECHHbBIC
pE3yIbTaTHI.

Onpedensimeb IOKa3aTelb MPEJTOMIICHUS
MaTepurala MpU3Msl 110 U3MEPEHHBIM
napameTpam, pu KOTOPhIX HAYMHAET
HAO0JII01aThCS OJTHOE BHYTPEHHEE
OTpa)kKE€HUE JIy4a B IIpPU3ME, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEJIbHYIO
NOTPEIIHOCTh U3MEPEHHOM (PU3HUECKOM
BEJIMYMHBI.

Hcnonvszoeams pu3my, Ta3€pHYIO
YKa3Ky, JINHEUKY.

Pewams 3ana4un 0 IOJIHOM BHYTPEHHEM
OTPa)XECHHHU JIyYeH B PU3MaAX
Onepuposams noOHAMUAMU: JTUH3A,
TOHKas JINH3a, COOMparoIas J1MH3a,
rJIaBHasi U TOOOYHAsI ONTHYECKAs OCh,
dokyc, HOKyCHOE pacCTOsSHUE,
(oxanbHas IOCKOCTb, ONTHYECKAs

cuiia, rornepeyHocC yBCIMUYCHUC,
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TOJIOYKCHHUSI
U300paKCHHS

(TIpaKTUKyM)

Y OTHOCUTEJIBHOTO ITOKAa3aTelIs
npenomiieHust. Dopmyra TOHKON
JIMH3BI. Y BEIIMYEHUE, 1aBAEMOE

nuH30M. [Tapamtakc

napasuiakc.
Ymemsb 0OBACHITH CYITHOCTD
napajiiakca, 3almruchbiBaTh Gopmyiy,
BBIPKAIONIYIO 3aBUCUMOCTD
(OKYCHOI'0 pacCTOSIHUSI TOHKOM
chepudecKoit TMH3BI OT €€ TeOMETPHUH
¥ OTHOCUTEJIBHOTO MOKa3aTes
IIPEIIOMJICHUS, a TaKKE (POPMYITY
TOHKOM JIMH3BI, COOUPATh
AKCIIEPUMEHTAILHYIO YCTAHOBKY.
IIpusooums npumepsi napaiiakca,
ONTHYECKUX MPUOOPOB, B KOTOPBIX
MPUMEHSIOTCS] COOMPAOIIIHE JINH3HI.
Ipumernsamos GopMyly TOHKON JTUH3HI.
Cmpoums X0 pa3INIHBIX JTy4deu

B TOHKOM cOOHMparoIiei JInH3e.
Hccnedosams BO3MOXKHOCTD
npuMeHeHus ddeKTa napamiakca
JUTSI OTIPEICIICHUS TTOI0KEHUS
M300paXeHus UICTOYHHKA CBETA

C MaJIOM CBETUMOCTBIO, TIOTYYCHHOTO

C TIOMOTIIHIO COOMPATOIIEH JINH3BI
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2.9.

N3mepenue pokycHOTo
pacCTOSIHUS
pacCenBarOIICH JTUH3bI

(mpakTUKyM)

PacceuBaromue 1MH3bIL.

Tonkas nmuna3a. DokycHOE
pacCTOSTHUE U ONTUYECKasl CUia
TOHKOU JIMH3bI. DOpMyJIa TOHKON
JIMH3BI.

Xon ny4da, IPOIIEAIETO JIUH3Y
MO/l TPOU3BOJIBHBIM YIJIOM

K €€ IJIaBHOU OIITHYECKOU OCH.

U UHmMepnpemupo8ams MOTy4YCHHbIE
PE3YJIbTaTHI.

Onpeodensimob HOKYCHOE pacCTOSHUC
coOuparoie JIMH3bl HA OCHOBAHUH
Pe3yIbTaTOB SKCIIEPUMEHTOB

0 HAOJTIOICHUIO TTapajlylakca
M300paKE€HUsI TOUEUHOT'0 UCTOYHUKA
CBETa, OLICHUBATh A0COJIOTHYIO

Y OTHOCUTEIBHYIO MOTPEIIHOCTh
U3MEPEHHON (PU3NUECKOM BEIMUHHBI.
Hcnonvzo6ams cOOMPAIOILYIO TUH3Y,
ONTHUYECKYIO CKAMBIO.

Pewams 3anaun Ha TOHKHE
coOMparoTNe JINH3bI

Onepupogsams nousimusmu.: IAH3A,
TOHKas JINH3a, PACCEUBAIOIIas TNH3A,
MHUMBIN UICTOYHUK CBETa, MHUMOE
U300paxeHue.

Ymems 3anuceiBaTh HOpMyITy TOHKOU
JIMH3BI IJIS CTy4asi pacCeuBaroIIeh
JIMH3bI, COOUPATh IKCTIEPUMEHTATLHYIO

YCTAaHOBKY, I1OJIY4AaTb I[GﬁCTBPITGJIBHOG
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[TocTpoeHne M300pakeHUl TOUKH
U OTpE3Ka NPSIMON B COOMPAIOIINX
U pacCeUBAIOIIUX JMH3aX

N UX CUCTCMax

U300paKEHHE B PACCEUBAIOIICH JIMH3E
IIyTEM CO3JIaHHSI C TIOMOILIBIO
coOuparoiet TMH3bI MHUMOTO
MCTOYHHUKA JIJI1 PACCEUBAIOIIEH JTMH3BI.
IIpusooums npumepsbt ONTUIECKUX
prUOOPOB, B KOTOPBIX IPUMEHSIOTCS
paccenBaIOIINE JTUH3bI U CUCTEMBI JINH3.
Ipumensmo HopmMyTy TOHKOM JTUH3BI
CJIy4asl pacCEUBAIOILECH JIMH3HI.
Cmpoumsb X0 pa3IUIHbIX JTydeu

B TOHKOW pacCEenBAIOIIEH JINH3E,
U300paKEHNUE TOYKU M OTPe3Ka MPIMOn
B COOMPAIOIIUX U PACCEUBAIOITUX
JMH33X U UX CUCTEMaX.

Hccneoosams xop tydeit

Yepe3 pacCenBaOILYIO JINH3Y,

a TaKX€ B CUCTEME, COCTOSIICH

13 coOMparoIel U pacCenBarOIICH JTUH3
IIPU UX PAa3TMYHOM B3aMMHOM
PACIIONIOKEHUY U UHMEPNPEMUPO8ams
MOJIYYEHHBIE PE3YIbTATHI.

Onpeoensamsb GOKYCHOE pacCTOSIHUE
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2.10 OmnpeneneHue IJIUHBI
BOJIHBI JIA3€PHOTO
U3JTyYCHHUSI C TTOMOIIBIO

cxembl FOHTa

(IpaKkTUKyM)

WNuTtepdepenius ceera.
KorepeHTHbIE HCTOUYHUKM.
YcnoBust HAOIIOACHUS
MaKCUMYMOB U MUHIMYMOB

B HHTEP(PEPEHIIMOHHON KapTUHE

OT ABYX KOI'€PCHTHBIX HCTOYHUKOB.

pacceunBaroIIeH TUH3bI HA OCHOBAHUH
pPe3yJbTaTOB SKCIIEPUMEHTOB T10:

1) HAOIIOACHUIO IEHCTBUTCILHOIO
H300pakeHusl, 1aBaeMOro
paccenBaroIIeH JINH30M;

2) HaOMIOAEHUIO PACXOISIIETOCs
CBETOBOTO ITyYKa, 00pa30BaHHOTO
paccenBarolIeil TMH30M; OIICHUBATH
a0COJIFOTHYIO U OTHOCHUTEIIbHYIO
MOTPEIIHOCTh U3MEPEHHON (hU3NUECKOM
BCJTUUMHBI.

Hcnonvzosams coOOUPaOILyIO

Y PaCCEUBAIOIIYIO JTUH3Y, ONTHYCCKYIO
CKaMBbIO.

Pewamo 3agaun Ha TOHKHUE
paccenBaIOIINE JIMH3BI

Onepuposams NOHAMUAMU.
uHTephEepeHIIHs, UHTEPPEPECHITMOHHAS
KapTHHA, KOT€PCHTHBIC HCTOYHHUKH,
uHTep(EepeHIIMOHHAS CXeMa, CXeMa
IOHnra.

Ymemw 3aniuceiBaTh YCJII0BUA
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HpI/IMCpBI KIIACCHUYCCKHUX

UHTEP(PEPEHITMOHHBIX CXEM

HaAOJII0ICHHS] MAKCUMYMOB

Y MUHUMYMOB B UHTEp(PEPEHIIMOHHOMN
KapTHUHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB, COOMPATH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi NPUPOIHBIX
SIBJICHUW U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HaOJI0/1aeTCs
(mpuMeHseTCs) SIBICHUE
uHTepPepeHITun.

Ipumenamo ycnoBus HaOIIOACHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEpEPEHITMOHHON KapTHHE.
Cmpoums X0 «JTy4ei» U MOKa3bIBATh
Ha HEM Pa3HOCTh X0/a

B uHTEep(depeHmonHoi cxeme FOnra.
Dopmyaupoeams TUNIOTE3Y O BUJIE
UHTEPPEPECHIIMOHHON KapTUHBI

P PA3JIMYHBIX TEOMETPUUYECKHUX
napamerpax cxemsbl FOHra.

Hccnedosams naTEPPEPEHITMOHHYIO
KapTHHY IIPU HAOTIOICHUH
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Hroro no pazgeny

Pa3znen 3. KBantoBas ¢pusuka.

3.1.

N3yuenue criexkrpa
CBETA Pa3INUYHBIX
HMCTOYHHUKOB

C IIOMOIIBIO
IUPPaKIHOHHOM

peneTku (MIPakTUKYM )

19

Hudpakuus cera.
JudpakunoHnHas pemerka.
VcioBue HaO 0 1€ HUA TTIaBHBIX
MaKCHUMYMOB TP TTaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PAKIMOHHYIO PELIETKY.

UHTEP(EPEHIINH C TOMOIIBIO CXEMBbI
FOura u unmepnpemuposams
MOJTy4YEHHBIEC PE3yIbTATHI.

Onpeoensmy IIMHY BOJIHBI CBETA

10 pe3yJibTaTaM HaOJI0ICHUS
UHTEP(HEPEHIIMOHHON KapTUHBI

¢ noMoIIpio cxeMbl FOHra, olieHUBaTh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
HOTPELIHOCTh U3MEPEHHOMN (PU3NYECKOM
BEJIMYMHBI.

Hcnonv3oeams Na3epHYIO YKa3Ky,
pYJIETKY, a Takxke (Posbry, OyiaBku

¥ HUTKY [T peanu3anun cxemsl FOHTa.
Pewamy 3a1aun Ha ABYXBOJIHOBYIO
UHTEp(PEpEHIUIO

Onepuposams NOHAMUAMU:
mudpakius, TuppaKImOHHAs PelIeTKa,
(OTOH, ypOBEHb SHEPTUU ATOMA,
U3Ty4YeHHUE | MOTJoIeHre POToHA,
CHEKTp U3JIyYEHUsI, CIEKTPOCKOTI.

Ymemw 3anmmceiBaTh YCJIIOBUA
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N3nyyeHne u noriaomeHne
(hOTOHOB IpH Mepexo/ie aTomMa
C OHOTO YPOBHS DHEPIUU

Ha Apyrou. Buapl CrieKTpoB.

Cnexrpockon

HaOJII0ICHUS TJIABHBIX JU(PPAKIIUOHHBIX
MaKCUMYMOB IIpY NIaJICHUU
MOHOXPOMATHYECKOI'O CBETA

Ha AUPPaKIMOHHYIO PELIETKY, YCIOBUS
U3TY4YECHUS U MOTJIOMEHUS (POTOHOB
IIPU [IEPEX0JI€ aTOMa C OJHOTO YPOBHS
SHEPTruU Ha JPYroi, coonpathb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi TUHEHYATHIX,
M0JIOCATBIX U CIUIOUIHBIX CIIEKTPOB
U3ITyYEHHUs], TEXHUYECKHUX YCTPOMCTB,
B KOTOPBIX IPUMEHSIOTCA U3ITyYCHUS
C Pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumenamo ycnoBus HaOIIOACHUS
TJIaBHBIX UG PAKIIMOHHBIX
MaKCUMYMOB IIpY NaJICHUU
MOHOXPOMAaTHYECKOI'O CBETA

Ha JU(GPAKIMOHHYIO PEUIETKY.
Cmpoumbs X011 «JIydei»

IPY UX HOPMAJILHOM MaJIEHUN

Ha TU(PAKIMOHHYIO PELIETKY

Y TIOKa3bIBaTh HA HEW Pa3HOCTh XO/a.
Dopmyaupoeams TUNIOTE3Y O BUJIE
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CHEKTPOB U3JIy4YEHHUS HICTOYHUKOB CBETA
Pa3HON MPUPOJIBI.

Hccnedosams oNTHUECKHE CIIEKTPHI
U3Ty4EHUsI UCTOYHUKOB CBETA Pa3HON
OPUPOABL U UHMEPRPEMUPOBANb
MOJTyYEHHBIEC PE3yTbTaTHI.
Onpedensime IJVHBI BOJH U3TyUYCHUS
Pa3IMYHBIX UCTOYHUKOB

0 pe3yJibTaTaM HaOJ0ICHUS
TuGPaKIIMOHHON KapTHHBI,

naBaeMoil JudpakImOHHON PEIIETKOM,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO OTPEIIHOCTb
U3MEpPEHHOMN (U3HUECKOn

BEJIMYMHBI.

Hcnonvzosams mupakiuOHHYIO
pemieTky, oHaph ¢ JaMIOn
HaKaJMBaHUs, CBETOUOIHBIN (POHAPD,
razopaspsaHylo Jlamny, nuadparmy,
MEPHYIO JICHTY.

Pewams 3anauu o0 mageHUN cBETa
Pa3IMYHOrO CIEKTPATBHOTO COCTaBa
Ha IU(PaKINOHHYIO PEIIETKY
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3.2.

HUccaenoBanue
3aBHCHUMOCTH
MHTEHCUBHOCTHU
CBEUEHHS CBETOAHOIA
OT CUJIBI IPOTEKAIOIIIETO

4gcpe3 HETO TOKa

(mpakTHKyM)

CBGTOI[I/IOI[, HNHTCHCUBHOCTD

U3ITy4eHust, POTOH, IIEKTPOH

Onepuposams noHamusmMu. CBETOANO]I,
p-n-TIepexo, MIEKTPOH, AbIpKa, (DOTOH,
WHTEHCUBHOCTb U3JTyUYEHUS.

Ymemv 0OBSACHATH B yIIPOIIIEHHOM BH/JIE
MIPUHIIUIT JEUCTBUS CBETOIMO/IA,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaQHOBKY.

1Ipusooums npumepvl TPUMEHEHUS
CBETOJIMOIOB B OBITY U B TEXHHKE.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCHUMOCTH MHTCHCHUBHOCTH
U3JIyYEHUs CBETOAMOJIA OT CUJIBI
MPOTEKAIOIIETO YEPE3 HETO TOKA.
Hccneoosamsb 3aBUCUMOCTD
WHTEHCUBHOCTHU U3JTyUYECHUS CBETOIMO1a
OT CHJIBI TPOTEKAIOIIETO Yepe3 HeTro
TOKA U UHMEPNPemupos8ams
MOJIYYEHHBIE PE3YIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTH
WHTEHCUBHOCTHU U3ITy4€HUsI CBETOANO/IA
OT CHJIBI ITPOTEKAIOIIIETO YEPE3 HETO

TOKa (C y4eTOM aOCOIOTHBIX
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3.3.

Ha6monenue
M30MPaTeTLHOCTH
BHYTPEHHETO
doTorddexTa K JrHE

BOJIHBI CBE€Ta

(IpaKkTUKyM)

CBeToHn0I, ”THTEHCUBHOCThH
U3Ty4YeHUs], POTOH, FIEKTPOH.
DHeprusi 1 UMNyJbC HOTOHA.
doT03¢heKT. 3aKOHBI
dbotorddexra. YpaBHeHUE
Oiiamrerina 115 potodddexra.

«Kpacnas rpanuna» dhotosddexra

MOTPENIHOCTEN U3MEPSIEMBIX
(U3UIECKUX BEITHYHH).

Ipumenams ipaBUIIa TOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYUH APYT OT JApyTa.

Onpeodenamp XapakTep 3aBUCUMOCTU
MHTCHCUBHOCTH U3ITyYEHUS CBETOINO/IA
OT CHJIBI TIPOTEKAIOIIETO Yepe3 HETO
TOKA.

Hcnonvzoeams CBETOANO, TIOKCMETP
(1 cMapTHOH C TaTYNKOM
OCBEIICHHOCTH ), JTA0OPATOPHBINA OJI0K
OUTaHUs (MM HCTOYHUK MTOCTOSITHHOTO
HaNPSDKEHUS, pEOCTaT U MYJIBTUMETD)
Onepuposams noHamusmu: CBETOINO,
p-n-Tiepexo, MEKTPOH, JbIpKa, GOTOH,
UHTEHCUBHOCTh U3Ty4YCHHUS,
boTorPexT (BHEIIHUI U BHYTPEHHHUIA ),
($OTOTOK, «KpacHasi TPAHUIIA»
dboTodddekra.

Ymemwb 00BACHATH B yIPOIIEHHOM BUIE

MIPUHIIAI JeHCTBUS CBETOAMO/IA,
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dopmynupoBath 3aKoHbI HoTOID(DEKTa,
3aMuChIBaTh ypaBHEHUE DUHIIITEHHA
s hotoaddexra u popmyny

JUISL «KpacHOM TpaHuiibDy potodrddekra,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

I1Ipugooums npumeps MPUMEHEHUS
CBETOAMO/IOB B OBITY M B TEXHHKE.
Ilpumensams 3akonbl potorpdekra,
ypaBHEHHE DUHILITEHHA

st poroaddekra, hopmyny

JUISL «kKpacHOM rpaHuiib» Gotorddexra.
Dopmynuposams TUTIOTE3Y

00 yCITOBUSIX BOSHUKHOBECHUS
BHyTpeHHETO (hoTodPdekTa

IIPY TIaJICHUU Ha CBETOIMO]] CBETOBBIX
BOJIH Pa3HOM JUIUHBI.

Hccneoosams siBieHNE BOSHUKHOBEHUS
($oTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
U3YYHB 3aBUCUMOCTH CHJIBI (JOTOTOKA

B OCBEIIa€MOM CBETOAMO/IC

OT HAIIPpsKCHUS HAa APYTIOM CBETOAMOL,
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BBITIOJTHSIIOIIEM POJIb ICTOYHUKA CBETA
U UHmMepnpemupo8ams MOITy4CHHbBIC
pEe3yJIbTATHI.
Onpeodensms yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIIAEMOM CBETOJUO/IC
(TOK BO3HUKAET TOJBKO IIPU OCBEIICHUU
€ro CBETOJMOJO0M C JJIUHOM BOJIHBEI,
MEHBIIIEN WX PABHOM JIJIMHE BOJIHBI,
Ha KOTOPYIO pACCUYUTaH OCBEIIAEMbIN
CBETOHOT).
Hcnonvzoeams CBETOIUObI Pa3HBIX
IIBETOB (KpaCHbIE, 3€JICHbIC U CHHUE),
71ab60paTOPHBIN OJOK MUTAHUS,
MYJIBTUMETP.
Pewams 3anaun Ha hotorddext

Htoro no pazaeny 5

OBIIEE KOJIMYECTBO 34

YACOB I1O ITPO'PAMME
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