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INOACHUTEJIBHASA 3AIIMCKA

Hacrosias paGodast mporpaMmma 31€KTUBHOTO Kypca «OCHOBBI (hM3HUUECKOTO
IKCIIEpUMEHTa» (Jajee — mporpamma) pa3paboTaHa B  COOTBETCTBHH C
TpeOoBaHUsIMU (eepAIbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpennero oodmero ob6pasoanus (maee — ®IOC COO) [1, 2] u HampamieHa
Ha OpraHU3anui0 OO0y4deHUs B (PU3HKO-MATEMATHYECKOM TpOo(HIe B COOTBETCTBUU
c TpeboBaHusIMU (eaepaibHOH 00pa30BaTEIbHON MPOTpaMMbl CPEIHETO OOIIETO
obpazoBanus (POIT COO) [3].

Peanuzanus mporpaMmbl MOKET COJIEHCTBOBATH JOCTUKEHUIO O0OYYAIOIIUMUCS
miaHupyembeix  pe3ynbTatoB  ocBoeHuss DOII  COO, pa3BuUTUIO JTUYHOCTH
oOyyaromuxcsi, (OPMUPOBAHUIO U YJIOBJICTBOPEHUIO HMX COIMATIBLHO 3HAYMMBIX
UHTEPECOB U TNOTPEOHOCTEH, camopealu3alud OOy4yaroluXcs 4Yepe3 ydyacTHe
BO BHEYPOUHOU JesITeIbHOCTU. OTHON U3 BO3MOXKHBIX (DOPM peanu3aluy NporpaMMel
ABISEeTCST  KpyXok. [Iporpamma MoOXeT peaan30oBbIBAThCA 00pa30BaTEIbHOM
OpraHu3alMeld CcaMOCTOATEIbHO JUOO Ha OCHOBE B3aUMOJCHCTBUS C JAPYTUMHU
OpTraHU3aIMSIMH, OCYIIECTBIIAIOMKUMU 00pa30BaTEIbHYIO 1€ATEIHHOCTb.

[Iporpamma »siexktuBHOrOo Kypca «OCHOBBI (DU3HUECKOTO HKCIIEPUMEHTa»
npenHazHadeHa gans peanusanmu B 10-11  kjmaccax W HampaBiieHa  Ha
JOCTHXKEHUE COOTBETCTBYIOLIUX pE3yNbTaTOB, c(hOpMyITUPOBAHHBIX B
dbenepanpHOlt  paboueil mporpamme 1o  ydyeOHOMYy mpeaMery  «Duszukay
(yriyOJieHHBIH YPOBEHb).

[Tpu uzyyennu GU3MKU Ha YIITYOJICHHOM YPOBHE peasiu3aliisi STUX MPUHIIUIIOB
0a3upyeTcsi Ha HCIOJB30BAHUM CAMOCTOSTEIHHOTO YYEHHUYECKOTO JKCIIePHUMEHTa,
BKJIFOYAIOIIETO, B TOM 4YHucie, PaboThl (U3UYECKOTo mpakThukyma. [lpu sTom
o/l paboTaMu MPaKTUKyMa MOHUMAETCS CaMOCTOATEIBHOE MCCIEI0BAaHUE, KOTOPOE
MPOBOAMUTCS MO PYKOBOJACTBY CBEPHYTOro, OOOOIIEHHOro BUJa O€3 MOIIaroBoi
UHCTPYKUUU. B pe3ynbrare obecrneunBaeTcsi OBlIaJeHUe 00ydaloUMUC YMEHUIMU
IPOBONUTH MPSIMBIE U KOCBEHHBIC M3MEPEHMSI, UCCIIEIOBATh B3aUMHBIE 3aBUCHMOCTH
IBYX (DU3UYECKUX BEIIMYMH M OCYIIECTBISATH IMOCTAHOBKY OIBITOB IO TMPOBEPKE
IPEJIOKEHHBIX TUMIOTE3. Bce 3TO cmocoOCTBYET MOCTHKEHUIO OJHON M3 OCHOBHBIX
nenel u3ydeHus: PU3MKKW Ha YpOBHE CpeAHEro oOIero oOpa3oBaHUsI — OBJIAJICHUIO
OOyYarOIIMMHUCS METOJaMU  CaMOCTOSITEIPHOTO TJIAHUPOBAHHUS W TPOBEICHUS
(bU3MYECKUX SKCTIEPUMEHTOB, aHAIN3a U WHTEPIIPETANHA WH()OPMALIUH, OTIPEICTICHHSI

AJOCTOBCPHOCTHU IMOJIYYCHHOT O pe3yJibTara.
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AKTyanpHOCTh pe€alM3alydyd JaHHOW  IPOrpaMMbl  ONPEHEISIETCS  TEM,
YTO €€ OCBOCHHE I03BOJSET OOYyYAOIMIMMCS Ha MPAKTUKE O3HAKOMHUTHCA
C pa3aMyYHbIMU (PU3MUECKUMHU SIBICHUSIMH, SKCIEPUMEHTAIbHO H3YyUUTh Pa3IMUHbIC
¢uznyeckue 3aKOHOMEPHOCTH, YIIIyOMTb CBOM TEOPETHUYECKHE 3HAHUS, Pa3BUTh
UMEIOIINeCs] U MPUOOPECTH HOBbIE MPAKTUYECKUE YMEHHUS M HaBBIKU B 00JIaCTH
IUTAHUPOBAHMS, TMOATOTOBKH, MPOBEICHUA, aHAIN3a U UHTEpIpeTalun (HU3nieckoro
HKCIIEPUMEHTA.

[Iporpamma naer oOydarOIIMMCS BO3MOYKHOCTh MHPHOOPECTH MPAKTUUECKUN
OTIBIT pabOTHI ¢ 1a00PaTOPHBIM 00OPYIOBAHUEM, OBIIAJCTh KOHKPETHBIMHU MIPHUEMaMU
UCCIIEIOBATENLCKON  JIEATENHbHOCTH HayMHAIOMIEro  (hU3MKa-3KCIEPUMEHTATOpa,
c(OpMUPOBATH HABBIKU OLIEHKH MOIPEUTHOCTEN pe3yIbTaTOB U3MEPEHUS (PUBNUECKUX
BeauunH. Peanmuzanums mnporpamMmbl - CO3@eT  YCJIOBUS Ui (hOPMHUPOBAHMS
y 00y4arommxcsd HECTaHJAPTHOTO KPEATUBHOTO MBIIIJIEHUS, COJIEUCTBYET Pa3BUTHIO
WHIUBUIYAIBHOCTH  CYXKJIEHUH, (OPMHPOBAHUIO  KYJbTYphl ~ OOOCHOBAaHHS
COOCTBEHHOI'O MHEHHMSI U CBOOO/IbI €r0 BBIPAKEHHS.

[TporpamMMa MoXxeT ObITH BOCTpeOOBaHa OOYYAIOIIMMHUCSA, KOTOPHIE HMEIOT
MHTEPEC U MOTUBALUIO K YIIIyOJIEHHOMY U3YYEHHIO (PU3UKU U MATEMATUKH, TOTOBSITCS
K YYaCTHUIO B OJTUMITMAIaX IIKOJBHHUKOB M0 (PU3UKE, B pAMKaX KOTOPBIX MPEAYCMOTPEH
MIPAKTUYECKUN TYP.

[Iporpamma mpecienyeT He TOJBKO 0Opa3oBaTeIbHbIE, HO U BOCIUTATEIbHBIC
LEIM, IIOCKOJIBKY COOTBETCTBYET HJAECE OKOJOTM3AlMM MW HJEe NPUKIAJTHON
HaIIPaBJIEHHOCTH, KOTOpBIE, B YMCIIE APYTUX HJEH, MOJOKEHBI B OCHOBY Kypca

¢usuku, nzygaemoro Ha crynenu COOQO.

BapuaHTtsl peajiu3auuu nporpamMmmsl 1 GopMbl IPOBEACHUS 3aAHATHI
Peanuszamuss mnporpamMmbl  MpeAnoyiaraeT CoOYETaHHWE pPa3IMyHbBIX  (opM
rpynnoBoil paboThl (CAylIaHUE JEKUMHA, TUCKYCCHS, MOHTaX HKCIEPUMEHTAIbHBIX
YCTaHOBOK, NPOBeIeHNE (PU3NUECKUX U3MEPEHUH O] pPYKOBOICTBOM IPEIOaBaTess)
U UHAUBUIYabHOM pPaOOThl (BBIMOJHEHUE CAMOCTOSITENbHBIX pabOT W padoT
paKkTUKyMa, 00pabOTKa U MHTEpIpETalUsl PE3yNbTaTOB (PU3MUECKUX H3MEPEHHIN).
Hcnonp3oBanue Takux Gopm paboThl TOMOTAeT Pa3BUBATh Y OOYUYAIOIIUXCSA, C OHOU
CTOPOHBI, HAaBBIKM BOCHPHUATHS HOBOM HH(OpMAUMU NpHU Pa3IUYHBIX (opmax
€e Mojayu, a ¢ APYrold CTOPOHBI — AKTUBHOCTb, CAMOCTOSATEIBHOCTh U TBOPUYECKOE

Havaino. B uemnom peanu3anuMs HJAHHOM NPOTPAMMBI  JOJDKHA  ITOJOKUTEIBHO



CKa3bIBaThCSl KaK Ha AaKTyaJlW3alliy 3HAaHWUN, YMEHUW M HAaBBIKOB OO0YYarOUTUXCS
B paMKax uX MpeanpodhecCHOHATHHON TEXHOJIOTHYECKONW (MHKEHEPHOH) TOATOTOBKH,
TaK 1 Ha COIUATIbHOM (DOPMUPOBAHUM JIMYHOCTH 00YYAIOIIHUXCSI.

[Iporpamma kypca paccurTana Ha 68 4acoB, B paMKaX KOTOPBIX MPEyCMOTPEHBI
Takue (OpMbI padoOT, KaK JICKITMH, CAMOCTOATEIbHBIC PA0OTHI M PaOOTHI MPAKTHKYMA.
B xoxe camocTosiTenbHBIX PabOT oOydarouiuecs IMoj; KOHTPOJIEM MpernojaBaTes
3aKpEIUISIOT HOBBIE 3HAHUS, OTPA0ATHIBAIOT OIIPEICICHHBIC YMEHUSI U HABBIKU. PaboThI
MpaKTUKyMa  TOJIpa3yMEBalOT  CaMOCTOSITEIbHOE  peIlIeHHuE  O0y4YaromUMHUCS
HKCIIEPUMEHTAIBHBIX (U3MYECKUX 3a1ad. Temarnka paOOT MpaKTHUKymMa U MOPSIOK
UX CIICIOBAHUS COOTBETCTBYIOT CTPYKTYpE TEMaTHIECKOro TIaHUpOBaHus (peaepanbHOi
pabodeii MporpaMmel 1o ydeoHoMmy npeamMety «Dusrkay (yriyOraeHHbIH YPOBCHB).

[Iporpamma paccuuTaHa Ha peagu3allio B TEYEHUE JBYX JIET OOy4eHUs
B 10-11 kmaccax mpu MpOBEACHHM 3aHATUM OJIMH pa3 B HeNento oobemMoMm | yac
kaxaoe. [lo ycMOTpeHUIO yuduTensi MOPSAIOK CJEIOBaHUS 3aHSATUH MOXET OBITh
M3MEHEH, & HEKOTOPBIE MOTYT OBITh UCKIIFOUCHBI.

JlommyckaeTcst peanu3aiiysi 4aCTH MPOrpaMMbl B TEUEHHE OJTHOTO y4eOHOTo rojia —
J1s1 oOyvaromuxcsi Tojibko 10-ro unu tonbko 11-ro kimacca. OHAKO B 3TOM Cilydae
npu pabore ¢ obywaromumucsa 11-ro kimacca peKOMEHIYyEeTCsl HAaUUHATh U3JI0KCHHE
y4eOHOro Marepuaia C TMpPOBEICHUS 3aHATUH, HANpaBICHHBIX HA OCBOCHHE
0Oy4YarOIIMMUCS OCHOBHBIX TPUEMOB U METOJIOB 00OPaOOTKH Pe3yJIbTaTOB (PU3HUUECKUX
U3MEPEeHUN M OleHKU morpemHocteit. [l artoro pekomenmyercs: 1) mpoBecTH
B kitacce 3aHsaTtust Ne 1, Ne 3 u Ne 5 u3 nporpammsl 10-ro kiacca; 2) 3a1ath Ha JI0M
BoInoyHeHUE 3a1annii Ne 2, Ne 4 u Ne 6 u3 nporpammsl 10-ro kinacca; 3) B AaibHEHIIIEM
cienoBaTh nporpamMme l1-ro kmacca, UCKIIOUMB M3 HEE, MO YCMOTPEHUIO YUMTEINS,
Kakue-nmubo Tpu 3ausatus (Hanpumep, Ne 16, Ne 17, No 18).

Bo3mokHO Takke ocBoeHue odydaromumucs 11-ro kimacca mosHoN mporpaMmbl
IIPY YCJIOBUU MPOBEJICHUS 3aHATHH JIBa pa3a B HEIEN0 00beMOM 2 Haca Kaxoe.

Psan pabor mnpakTtukyma (Ha YCMOTpPEHHE YUMUTENsI) MOXET OBITh 3aJaH
OoOy4JarommMMcsi Ha JOM [IJIi CaMOCTOSATENHLHOTO BBITIOJIHEHUS C TOCJEAYIOIIUM

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

B3aumocBsassb ¢ peaepanbHoil padoyeil MPOrpaMmoil BOCIMTAHUS
[Iporpamma pa3paboTaHa ¢ ydeToM pEKOMEHIaluil QeaepaibHON padoueit
POrpaMMbl BOCITUTAHUSA. B 4acTHOCTH, OHA YYUTHIBAET ICHXOJIOTO-TIEIarOTHYECKUE

0COOEHHOCTH COOTBETCTBYIOIICH BO3PACTHOM KATETOPUH 00YUYAIOIIIUXCSI.



[IporpamMma COOTBETCTBYET TaKuM HEJSIM BOCITUTAHMUSI

oOydaromuxcsi, Kak pa3BUTHE JIMYHOCTH, CO3JaHUE  YCJIOBHM  JUIs
camooripeiesieHus u conanuzanuu. [Iporpamma  conelicTByet

PELICHUIO  CIEAYIOLIUX 3a]1a4 BOCIUTAHMSI 00yYarOIINXCS:

YCBOECHHE 3HAHUH, HOPM, JTyXOBHO-HPABCTBEHHBIX

LEHHOCTEW, TpPaJuUUKA, KOTOpbIE BBIPA0OTANO POCCHIICKOE OOLIECTBO;
dbopMHUpOBaHUE U PA3BUTHUE TUYHOCTHBIX OTHOUICHUIA K

TUM HOpMaM,  LIEHHOCTSIM; npruoOpeTeHne
COOTBETCTBYIOILIETO ITUM HOPMaM, [ICHHOCTSAM, TPAIUIUSIM COLIUOKYIBTYPHOTO OIBITA
MOBEJCHUS, OOIICHUS, MEKJIUYHOCTHBIX W COLMAIBHBIX OTHOLIECHUH, MPUMEHEHUS
MOJTYYeHHBIX 3HaHUMU; JOCTHKEHHE JIMYHOCTHBIX

pE3yJIbTAaTOB OCBOCHUS
oO1eoOpa3zoBarenbHOl mporpamMmbl 1o gusuke B cootBerctBUM ¢ OI'OC COO.

[Iporpamma COOTBETCTBYET CIEAYIOIIMM OCHOBHBIM HAIpPaBJICHUSAM BOCHUTAHUSI.

1) TpymoBoe BOCIIMTaHWE — BOCHHUTAHWE YBAKEHUS K TPYAYy, TPYIAIIMMCA,
pesynbrataM Tpyna (CBOEro M Jpyrux JIOJiel), OpUEHTalusi Ha TPYIOBYIO
NeSATEIbHOCTbD, MOJIyYeHUE npodeccun, JUYHOCTHOE CaMOBBIPaKEHUE
B IPOAYKTUBHOM, HPABCTBEHHO JOCTOMHOM TpyI€ B POCCUHCKOM OOIIECTBE,
JOCTUKEHUE BBIAIOIIUXCS PE3YJbTATOB B MNPOPECCHOHATBHON JI€ATEIbHOCTH.
[leneBbIMU OpHEHTHpAMH SIBISIOTCA: (OPMUPOBAHHME OCO3HAHHOW TOTOBHOCTHU
K TOJYyYEeHHIO TPOQEeCcCHOHATBLHOIO 00pa30oBaHUs, HEMPEPHIBHOMY OOpPa30BaHUIO
B TEUECHHME >KM3HU KaK YCJIOBUIO YCHEIIHOW Mpo(ecCHOHaIbHON M OOIIeCTBEHHOM
NeSATEeIbHOCTH; TOHMMAaHHE CHEelUUKH camooOpa3oBaHus U MPodhecCHOHATBHON
CaMOIIOATOTOBKM B HMH(OPMALIMOHHOM  BBICOKOTEXHOJOTUYECKOM  OOIIECTBE,
TOTOBHOCTH YYMUTHCS M TPYAUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTHPOBAHHOCTH
Ha OCO3HAHHBIM BBIOOP cdepbl NpodPecCHoOHATHLHON TPYAOBOM AEATEIHLHOCTH
B POCCHUICKOM OOIIIECTBE C YUETOM JTUYHBIX )KM3HEHHBIX TUIAHOB, MOTPEOHOCTEN CBOEH
CeMbH, 00IIeCTBa.

2) DKOJIOTHYECKOE BOCIUTAHHE — (POPMUPOBAHUE DKOJOTHUCCKON KYJIbTYPHI,
OTBETCTBEHHOT'0, OEPEKHOTO OTHOILIEHUS K MPUPOJIE, OKPYKAIOIIEH cpesie Ha OCHOBE
POCCHIMCKUX TPAJAWIIMOHHBIX JIyXOBHBIX IICHHOCTEW, HABBIKOB OXpPAaHbBI, 3aIlHTHI,
BOCCTAHOBJIEHUSI IPUPOJBI, OKpYyXkarowen cpenbl. LleneBblM OpUEHTUPOM SIBIIAETCS
OCO3HaHHE HEOOXOJAMMOCTH MPUMEHEHHS 3HAHUSI €CTECTBEHHBIX U COIMAIbHBIX HAYK
JUISL  Pa3yMHOTO, OEpEeXJIMBOTO MPUPOONOJIb30BaHUsI B OBITY, OOIIECTBEHHOM

TIPOCTPAHCTBE.



3) LleHHOCTH HAYYHOTO MTO3HAHUS — BOCIIUTAHUE CTPEMJICHHUS K IIO3HAHUIO Ce0sI

H Apyrux J'IIOI[GI‘/’I, IIpUpoabl U O6HI€CTB3, K IOJYYCHHUIO 3HaHHﬁ, KadCCTBCHHOI'O



0o0pa3oBaHMsI C y4E€TOM JIMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEM.
[leneBbIMU OpUEHTHpPAMHU SIBISIIOTCS: (OPMUPOBAHUE JEATEIHHO BBIPAKEHHOTO
MO3HABATEIILHOTO MHTEpeca B 00JacTH (UBUKKM C YYETOM CBOMX HHTEPECOB,
CIIOCOOHOCTEM, MOCTHUKEHUM; MOJyYeHUE MPEICTaBICHUNH O COBPEMEHHON Hay4HOMU
KApTUHE MHpA, O JOCTHKEHHUAX HAYKW W TEXHUKH, O 3HAUCHUM HAYKU B KU3HU
poccHIICKOT0 00IEecTBa, 00OECIEYEHUN €ro 0€30MacHOCTH; MPUOOPETEHNE HABBIKOB
KPUTHYECKOTO MBIIUICHUS, OINpEACNCHUsI JOCTOBEPHONM HAyyHOW HMH(POpMAIIH
U KPUTUKM AaHTHUHAYYHBIX [PEICTABICHHUI; pa3BUTHE U NPUMEHEHHE HAaBBIKOB
HAOJIOZICHUS, HAKOIUIGHUS M CHUCTEeMaTu3alu (aKTOB, OCMBICICHUS OIbITa

B CCTGCTBGHHO'Hay‘IHOfI o0acTn IIO3HaHUI, HUCCIEI0BATEILCKOM AESITEIbHOCTH.

Oco0eHHOCTH padOTHI yUHTE ISl 110 IPOrpamMme

[Ipu peanu3anuu JaHHOW MNPOTrpaMMbl 3ajadya yYUUTEIsl COCTOUT B TOM,
4yTOOBl CO3/aTh YCJIOBHUS JUIsl YCBOGHMS OOYYalOIIMMHUCA HOBBIX 3HAHMI,
npuoOpeTeHNs] MMM HOBBIX YMEHUH M 3aKpeIJICHHs] HaBBIKOB, HEOOXOJMMBIX
JUTSL IPOBEJIeHUsT (PU3MUECKUX SKCIIEPUMEHTOB M aHAJIM3a MOTYYEHHBIX PE3YJIbTATOB.

Jlns pemieHus 3TOM 3aJayud HEOOXOAMMO HalMyue B KaOuHeTe (U3UKU
0o0OpylOBaHUs, KOMIUIEKTYIOIIUX M PacXOJHBIX MaTepuajoB, TPeOyOIIMXCs
JUIsL TIPOBEIEHUS CaMOCTOATEIbHBIX pabOT W pabor mnpaktukyma. Ilepedens
npejyiaraeMeix  pabor  chopMmupoBaH TakuMmM ~ o0pa3oMm, UTO  MOATOTOBKA
K UX TMPOBEACHUID HE JOJDKHA BBI3bIBATh CYIIECTBEHHBIX 3aTPyJHEHUA —
BCE HEOOXOIMMOE [UIsl pealu3aluy MPOrpaMMbl, KaK MpPaBWIO, JUOO HAXOAMUTCA
B KaObuHeTe Pu3uku, TMOO0 JOCTYITHO B TOBCEAHEBHOM OBITOBOM OOMXO/IE.

[lepen HayanoM 3aHATUW YYUTENIKD PEKOMEHIYETCS CaMOCTOSTEIIBHO
BBINIOJIHUTh BCE TEOPETUYECKUE 3aJaHUsA, CaMOCTOATENbHbIE pPadOThl U PAOOTHI
MPaKTUKyMa, KOTOPbIE JOHKHBI OYIyT BBIMOJIHATH 00yYarouuecs. IT0O 1acCT YUUTEIIO
BO3MOXKHOCTb HE TOJBKO BBIIBUTb BO3MOXXHBIE TEXHUYECKHE MPOOJIEMBI,
HO U TIOJYYUTh KOHTPOJIbHBIE PE3YyJbTaThl MU3MEPEHUN U UX OOpabOTKH, KOTOPbIE
NOoHano0ATCA Il JalibHEHIIeW NpPOBEPKH MPABWIBHOCTH BBINOJIHEHUS padboT
OOyJarOIUMHUCH.

[TockonbKy OJHMM U3 TJaBHBIX PE3yJbTAaTOB pabOThl yUHUTENs B pPaMKax
BHEYPOUYHOU JI€ATEIbHOCTH SIBJISIETCA TUYHOCTHOE Pa3BUTUE O0OYHAIOIINXCS, YUUTEIIO
PEKOMEHIyeTCsl TPU MPOBEACHUM 3aHATUH IO MPOrpaMMe AaKTUBHO Yy4acTBOBATb
B JCATENbHOCTH OOYy4YaloIMXCsl, KOHTPOJIHPOBATh XOJ  BBINOJHEHHUS HMHU

DKCIIEPUMEHTAJILHON pa0OThl, HAMNPABIATH U KOPPEKTUPOBATh WX JIEUCTBHS,
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CBOCBPEMEHHO  yKa3blBaTh HAa  OWIMOKM W  HEJOYEeThl,  MOJCKa3bIBaTh
U JIEMOHCTPUPOBATH MPABUJIBHBIE CIIOCOOBI BBITIOJHEHHS MPAKTUYECKOW paboThI,
o0Cy>KIaTh MPUYMHBI U BO3MOKHBIE MTOCIEACTBHSI JOIyCKaeMbIX OolIMOOK. Bo Bpems
3aHATUA  HEOOXOAMMO  NOJJEPKUBAaTh  J0OpOKENaTelbHYyl0  atMochepy
COTPYAHUYECTBA.

VYuyurento ciaeayer y4uTbIBaTh, 4YTO JIOTMKA OCBOEHHUS  IIPOrPaMMBI
npenoiaraeT MocieA0BaTeIbHOE M3YyYeHHE MaTepuaja — CHadaja o0ydarouiuecs
JIOJKHBI OCBOUTH 0a30BbI€ MPUEMBI U METOABI MPOBEACHUS (PU3HMUECKUX U3MEPEHUM
U 00pabOTKU MOy4aeMbIX PEe3yJabTaTOB, a YK€ 3aTeM MPUMEHSATh WX Ha MPAKTHUKE
II0 CXEME «OT MIPOCTOro K CIOKHOMY». lloTomy mpumepHas cxema NpOBENEHUs
3aHATUHN IO TPOrPaMMeE MOKET OBbITh CIEAYIOLIEH:

1) 0oOBsACHEHHE TEOPETHUECKOTO MaTepHaa o TeME;

2) TONTOTOBKA K BBIMOJIHEHUIO CAMOCTOSTEIBHON pPabOThl WM PpadOThI
NpaKTUKyMa — OOCYXJCHHE 3aJaHusl, YCTPOMCTBA SKCIIEPUMEHTAIBFHOM yCTaHOBKH,
HEOOXOJMMOro TEOPETHYECKOI0 Marepuaja, MPUEMOB U METOJIOB MPSMBIX
HKCIEPUMEHTAIBHBIX U3MEPEHUI, ClIOCO00B X 00PaOOTKU U OLIEHKU MOTPEIIHOCTEN
VU3MEPEHUN;

3) mpoBeACHHUE CaMOCTOSTEIFHON pabOTHI MM PA0OTHI MPAKTUKYMa, KOHTPOJIb
MPAaBIJILHOCTH MTPOBEICHUS N3MEPECHHUIA;

4) o0paboTKa  TOJYYCHHBIX  OKCICPUMCHTAJbHBIX  JAHHBIX,  OIICHKA
MOTPEIIHOCTEM;

5) oOcyxkaeHHne pe3yabTaTOB OOPAOOTKU IMONyYEHHBIX DKCICPUMEHTATBHBIX
JAaHHBIX U MIPOBEPKA UX MPABUIBHOCTH.

B ciiydae HexBaTKi BpeMEHU Ha pean3aliio B Kiiacce MyHKTa 4 JaHHON CXEMBI
PEKOMEHJIyeTCsl  MPEAJIOKUTh  OOYYaroIIMMCSL  BBIIIOJIHUTH  COOTBETCTBYIOIINE
NeHCTBUSL JOMa, a MyHKT 5 peanu3oBaTb B Hayaie CIEAYIOLIEro 3aHsITHs,
aM00 TPOBECTH HEOOXOAUMBIE OOCYXKIEHUST C OOydYaloIMMHUCS B TOPSIKE

VHAWBUYyaJIbHON paboThI.



COJEPXAHUE 2JIEKTUBHOI'O KYPCA
«OCHOBBI ®PU3NYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKUHN MPO®UJIb)»

10 KJIACC

3ansaTue 1. [TorpemiHocTH B 3KCIIEPHMEHTE

Jekyusa «llorpemHocT mnOpsAMBIX U3MepeHui». OOcyxnaercs Mnpupoaa
BO3HUKHOBEHUS IMOIPEIIHOCTEN, METOIBI X MUHUMU3ALMHU U OLICHKH.

Jekyua «IlorpenrHocTH KOCBEHHBIX H3MepeHHi». OO0CYXKIaioTcs METOMIbI
Y IIPUEMBI OIIEHKH MOTPEITHOCTEN KOCBEHHBIX N3MEPEHHU.

Hcnonvzyemvie mamepuansi: [4], qactp 1.

3ansaTue 2. OueHKa NOrpelIHOCTell MPSAMBIX M KOCBEHHBIX U3MepeHuil
Camocmoamenvhasa paboma «OUeHKA NOTPEIIHOCTEN KOCBEHHBIX N3MEPEHUN

II0 pe3yJIbTaTaM IMPSMBIX U3MEPEHUIN.

3ansatne 3. YcpeaHenme wu3MepeHuii. Ciy4ailHasi TNOIPeNIHOCTb.
KunemaTtuyeckue uamepenust

Jexyuna «CiyvaiiHble HOTPEITHOCTUY. B COOTBETCTBUU C YPOBHEM MOATOTOBKHU
OOy4JaromMXcs U JOCTYIMHBIM 000PYI0OBAaHUEM MOXKET OBITh MPOBEEHA OJHA U3 JIBYX
paboT mpakTUKyMa.

Ilpakmuxkym Ne 1

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO CPEIHIO CKOPOCTh
JIBMDKCHUS 3€PHBIIIKA MIIIEHA B OYTHIJIKE C BOJIOM.

Obopyoosanue. 1lmeHo, HaNOJHEHHAs BOJOH IUIACTUKOBas  OYyTHIIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, JTMHEHKA.

Kpamkoe onucanue  pewenus. IlpoBoauTcsi cepus  SKCIEPUMEHTOB
10 U3MEPEHUIO C TOMOIIBIO CEKYHIOMEPA BPEMEHU MPOXO0KICHUS 3€PHBIIIKOM MIIEHA
B TOJIIE BOABI HEKOTOPOro (UKCUPOBAHHOIO PACCTOSHUS BJIIOJIb BEPTUKAIIH.
Breruucnsercss cpenHee BpeMms JIBWKEHUST 3€peH. PaccuuThiBaeTcs — cpeaHss
YCTAaHOBUBIIASICS CKOPOCTh 3TOTO JIBMKEHUA. OLIECHUBAETCS TOTPELIHOCTb.

Onucanue cxodxceli pabomsl NpaKmMuKyma: BCEPOCCHIICKas OJUMIIMAIa

IITKOJLHUKOB 110 (pu3nKe, pernoHanbHbId 3Tan 2023 1., 3amada «IImeHo u BI3KOCThY

[, 10].
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Ilpakmukym Ne 2

3aoanue. CobepuTe yCTaHOBKY JJIsl 3allyCKa IIapUKa B MOJIET C HEKOTOPOM
BBICOTHI C (DUKCHPOBAHHOW TOPU30HTAIBHON HadaldbHOW CKOpOCThIO. Mccnenmyiite
3aBUCHUMOCTh BEPTUKAJIBHOM M TOPU3OHTAIBHOM KOOPJIHWHAT IIAPUKA IIPU IOJETE.
Onpenenure CKOPOCTh IIapUKa B HA4YaJIE MOJIETA.

Obopyoosanue. CranbHONM IapuK, IIyCKOBOE YCTPOMCTBO  (OTPE30K
QTIOMUHUEBOr0 TPO(HIIL, MAarHUT HEOJUMOBBIN, JIBA CTAJbHBIX IIAPUKA), IITATUB
C JTAanKO# 1 My(TOM, MASIPHBIN CKOTY, PYyJIETKa, KOMUPOBaJIbHAsl OyMmara.

Kpamroe onucanue pewenusn. OcyiectBisieTcs cOOpKa MyCKOBOM YCTaHOBKH.
[IpoBoauTCSA cepusi HPKCHEPUMEHTOB IO 3aIMyCKYy IMIAPUKA B TOJIET M H3MEPEHUIO
KOOpJIMHAT MaJICHUs [IapUKa OTHOCUTEIBHO TOUKHU cOpoca. [1o momydeHHbIM JaHHBIM
pacCUUTHIBAETCS HaYalbHAasA CKOPOCTH MOJIETA IAPUKA.

Onucanue cxooiceti pabomsl NpaKmukyma: MEKIyHApOJHAs OJUMIIHaIa

1o dKcnepuMeHTaabHON Gusuke 2021 r., 3a1aua «ITymkay [11].

3ansTue 4. [Ipocreiimue reomerpuyeckne U3MepeHus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIIMHY IPOBOJIOKU
Y BHEIIIHUI IUAMETP UTJIbI, TUIONIA/Ib HAPUCOBAHHOMW Ha JINCTEe OyMaru purypsl, 00bem
opycka. O1ieHUTe MOrPEIIHOCTH.

Obopyoosanue. 1lpoBonoka, urjia or MmMOpUa (CO CTOYCHHBIM OCTPHUEM),
n3o0paxkeHne (Urypbsl CI0XHOW (OpMBbI Ha pa3IMHOBAHHOW KBajpaTamu Oymare,
JIEPEeBSHHBIN OPYCOK, TUHEHKA, ITAaHT CHIIUPKYJIb.

Kpamroe onucanue pewenus. 1lpoBoasTcss u3MepeHUs: TOJIIIMHBI MPOBOJIOKH
MetoaoM psaaoB. [IpoBoauTcs M3MepeHne AuaMeTpa Uribl METOAOM MPOKATHIBAHMUS.
[TpoBoauTCS U3MEpeHUe TIoMAaU (PUTYphl METOAOM MOJCUETAa MUIOMIAHU M0 KJIeTKaM
CETKU M3BeCTHOTO Tara. [IpoBonutcs n3mepeHue rabapuToB OpycKka M BHIYHCIICHHUE
ero oOwema. OIllEHUBAETCS TMOTPEIIHOCTh M3MEPEHHBIX BeluuuH. [IpoBoautcs

IMPOBCPKaA MMPAaBUJIBbHOCTH UBMCPCHUS THAaMETPaA UIJIbl C TIOMOIIBIO MITAHTCHIUPKYJIA.

3anaTne 5. I'paduku 3SKCHepUMEHTANBHBIX 3aBucuMoOcTeil. ['paduueckas
00padoTKa JaHHBIX
Jexkyua «OdopmieHue rpaduKoB HSKCIEPUMEHTAIBHBIX 3aBUCHUMOCTEH.

['padrueckas 06pabOTKa TAHHBIXY.
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OOcyxnaloTcs OCHOBHBIE NpaBuia OGOpMIIEHHUS TpaUKOB 3aBUCUMOCTEM
(U3HYECKUX BEJIMYUH APYT OT ApYTa.

Camocmosamenvnaa padoma «lloctpoeHue rpaduKoB B COOTBETCTBUU
C U3yYECHHBIMH MTPAaBUJIAMU C UCIOJIb30BAHUEM T'OTOBBIX TAOJIULL C JAHHBIMI.

Hcnonvzyemvie mamepuanvl: METONUYECKHE pPeKOMeHIanuu lleHTpanibHOU
IPEIMETHO-METOIMYECKOM KOMHUCCHUH 10 OIEHUBAaHUIO odopmiieHus TpaduKoB

Ha MPAKTHYECKUX TypaX BCEPOCCUNCKOM OJIMMITHAJIBI IIKOJBLHUKOB 10 (u3uke [12].

3anaTue 6. OOpadoTka HeJIMHEHHBIX 3aBUCHUMOCTEH: JIMHeapu3alud,
MOACYET IVIOIIAAU MO rPa@uKOM, MIOCTPOCHHUE KACATEIbHBIX K rPaduky

Jexyua «JluHeapuzanus SKCIEPUMEHTAIBHBIX 3aBUCUMOCTE W JAPYTrue
rpaduueckue crnocoobl 00pabOTKU JaHHBIXY.

OOcyxmaeTcss  METOJT  3aMEHbl  IIEPEMEHHBIX  MpU  JIMHEapu3aIluu
AKCIEPUMEHTANIbHBIX 3aBUCUMOCTeH. OOcyknaercs: (U3MYECKUI CMBICT TUIOIIAIN

1o/ rpapMKOM M YriI0oBOro K03 QpuuueHTa KacateabHOl K rpaduky.

3ansTue 7. HN3mepenue 3aBHCUMOCTH KOOPIAMHATHI
rPaHULbI 00J1acTH HAMOKAaHUA OT BpeMeHHU. JIuneapuzanus
3aBHCHUMOCTH
Ilpakmukym

3aoanue. BoipexbTe n3 OyMakHO#M candeTku JIeHTy JiuHou 30 ¢M U IUPUHON
2—-3 cM. OmycTuTe KoHell OyMa)KHOM JICHTHI B BOJY M BKJIFOUHUTE CEKyHAOMep. M3yunTe
3aBUCUMOCTh KOOPJIMHATHI TPAHUIIBI 00JIACTH, MPOMMUTABIICICS BOJOM, OT BPEMEHH.
Omnpenenure XxapakTep ATOW 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, OymaxkHbie candeTku, pyseTka, yamka [lerpu.

Kpamroe onucanue pewenus. CTaBUTCS ONBIT MO HU3YYEHHUIO JIBHDKCHHS
IpaHUIIBl HaMOKaHWs OyMmaxkHOUW canderku. Mcmomb3yercss 3aMeHa IepeMEHHBIX
JUTSL JTMHEApU3aIlii 3aBUCUMOCTH M TIOCTPOCHHS JIMHEWHOTO Trpaduka, KOTOPBINA
BITOCJICICTBHUH MTO3BOJIACT CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceii pabomuol npaxmukyma. [5], 3amaga Ne 32 «Hamokanue

TKaHW».

3ansaTue 8. U3yuyeHune ynpyroro rucrepe3uca
Ilpakmukym
3aoanue. 3aKkpenuTe C MOMOILBIO 3aKUMa JIMHEWKY Ha cTode. [Ipoienbre nyXKy
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3aKumMa B KOJIBLIO 0aHKOBCKOM PE3UHKMU. BaI_IGHI/ITe KPOYKOM IWHAMOMCTpPA KOJIbBIO
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pe3uHkd. M3MepbTe 3aBUCUMOCTb [UIMHBI PE3UHKH OT PACTATMBAIOIICH CHIIBI
npu Harpy3ke (pacTsbkeHuH) u pasrpyske. [Ipoenure uzmepenus ¢ marom B 0,5 H,
IpU KaX10M U3MepeHuu aenaire 3aaepxky B 30 c. [loctpoiite rpaduk n3mepeHHoOM
3aBUCHUMOCTH, ONMIIUTE ee xapakTtep. CraenaiTe NpPeANOIOKEHUs O IpUYUHAX
HabOI01aeMoi 3aBUCUMOCTH. PaccuunTaiiTe, B Kakux mpeaenax JeKUT KOIPPUITUCHT
YKECTKOCTU PE3UHOBOr0 Kouiblia. Vcronp3ys MOJMyYEHHbIE JAHHBIE, PACCUMUTANTE,
KAKYI0 S3HEPTUIO MOIIOTUIIA PE3UHKA 32 BpEMS IPOBEACHUS U3MEPEHU.

Obopyoosanue. JIuneiika, 3aXUM, JUHAMOMETp C IpeneaoM umepenuit 5 H,
PE3UHOBOE KOJIBIO (pe3uHKa JJisi 0aHKHOT), CEKYHJOMED.

Kpamroe onucanue pewenus. BpIOTHAETCS ONBIT MO U3YYEHUIO 3aBUCUMOCTH
CWJIbI YIPYTOCTH PE3MHOBOTO KOJIbLIA OT €0 JJUHBI IPU MOCTEIIEHHOM YBEIMUEHUU
U IpU TOCTENEHHOM YMEHBIICHUH pacTsaruBaromieid cuibl. HaOmiogaercst siBieHue
YVOPYroro rucrtepesuca. JIBe moJydeHHbIE HKCIEPUMEHTAIbHBIE 3aBUCUMOCTH

HAHOCATCA Ha OAWH I’pa(l)I/IK HpOBOI[I/ITCH aHaJIM3 IMOJYYCHHBIX PC3YyJIbTATOB.

3ausaTue 9. Haxo:xnenue MAacCChl JUHEHKH W
INPHUIA c MOMOIIbI0 YPABHOBEIINBAHUSA pbluara
Ilpakmukym

3aoanue. Onipenenure ¢ MaKCUMalIbHOM TOYHOCTBIO MACCy IIMPHUIIAa U MacCy
JIMHEWKMU.

Obopyoosanue. IlInpun o6bemom 20 M1, TUHEIKA, CTaKaH C BOJIOM.

Kpamroe onucanue pewenus. K KOHIy JMHEHKH, KOTOpash HMCIOJIBb3YeTCS
B KQYECTBE pblUara, MojJABEIIMBaCTCS mIpuIl. 3mepsieTcss 3aBUCUMOCTh KOOPAMHATHI
TOYKH OTIOPHI YPABHOBEIIICHHOTO phldyara OT 00beMa Boibl B Impuiie. [1o momydeHHbIM
JTAHHBIM OIIPEACIIIIOTCS Macca IMPHUIla U Macca JTMHCHKH.

Onucanue cxooicell pabomel NPAKMUKyMa. PETUOHATBHBIA JTall OJUMITAAIBI

M. J[x. K. Makcsenna o pusuke, 2014 1., 8 kinacc, 3agaua «HenecTpyKTHBHBIN aHATH3Y.

3ansaTue 10. U3mepenne ko3gpGuumeHTa JHEPreTUHYECKUX MOTEPb MPH OTCKOKE
LIAPUKA OT OBEPXHOCTH

Ilpakmukym

3aoanue. IlpoBenurte uccieI0BaHUE 3aBUCUMOCTH BBICOTHI OTCKOKa IIApUKa
1ocjie COyJapeHus C MOBEPXHOCThIO CTOJa OT BBICOTHI cOpoca. IIpoBeaute ombiT

JJIA ABYX THUIIOB ITapHuKOB. OnpenenI/ITe XapaKkTep 3aBUCHUMOCTH.
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Obopyoosanue. lapuk s HACTOJBHOIO TEHHHUCA, PE3MHOBBIA MIAPUK
«MOMPBITYHY, PyJETKA, MAIIPHBINA CKOTY.

Kpamroe onucanue pewenus. TIpoBOIUTCS OMBIT MO H3MEPEHUIO BBICOTHI
OTCKOKa IIapUKa MOCIE COYNapeHUss C NOBEPXHOCTHIO TOPU30HTAJIBHOIO CTOJIA
B 3aBUCHMOCTH OT BBICOTHI cOpoca. M3MepeHus npoBOASTCS 715 IBYX TUIOB IIAPUKOB.
JI1si pe3uHOBOTO IIapuKa 3aBUCUMOCTH SIBIISIETCA MPSIMOW MPOMOPIUOHAIBHOCTHIO,
JUIsT [IApHKa OT HACTOJBHOINO TEHHHCA 3aBHUCHUMOCTh HE SBIIETCS TaKOBOM.

OO0cCyX)arTcs BO3MOKHBIE IPUUMHBI IOJYYEHHBIX PE3YIbTaTOB.

3ansaTue 11. Onpenesnenne TeNI0eMKOCTH TBEPAOIO TeJa

Ilpakmukym

3adanue. Onpenenure ¢ MAaKCUMaIbHOM TOYHOCTBIO TEINIOEMKOCTb IPYy3HKa.

Obopyoosanue. I'py3uk maccoii 50 r, ctakan o6bemom 0,2 11 ¢ BOJ10M KOMHATHOM
TEMIEPATypbl, EMKOCTb C Tropsyeil BOMOH, 1Ba TepMoOMeTpa, caneTKd, MOJHOC,
HUTb.

Kpamxkoe onucanue pewenus. IIpoBOANTCS ONBIT MO U3MEPEHUIO TETITIOEMKOCTH
rpy3uKa METOJIOM IEpPeHOca €ro W3 XOJOAHOW BOIbI B Topsuyio. OueHuBaeTCs
U3MEHEHHUE TeMIIepaTypbl XOJIOJHON BOJBI 3@ CUET MOITYYEHHsI KOJMUECTBA TEIIOTHI

OT I'OpAYCTO I'PY3HUKa.

3ansitue 12. U3mepeHue TeMmepaTypbl PyK KCIIEPUMMEHTATOPA W JaBJICHMS,
KOTOpPOE MOT'YT CO3/1aTh €ro Jierkue

Ilpakmukym

3ao0anue. 1) Omnpepenure BHyTpeHHee ceueHue TpyOku. Ilomcoeamuure
K mmpuily oobemoM 20 mMil TpyOKYy C MOMEIIEHHOW B HEe Karuledl BOJbI. 3aKMHUTE
HITPUIL B JIAJIOHSAX W HAarpeBalTe ero TakuM o0pa3oMm B TeueHue 5 MuHyT. U3mepbTe
nepeMelieHre kKamm no Tpyoke. VMcnonb3ysi mMOdydeHHBIE [JaHHBIE, OILICHUTE
TeMIepaTypy pyK 3KcrnepumeHTaropa. 2) Jloxkaurech, Korja MIMpUI] CHOBA MPUMET
KOMHATHYIO TeMIiepaTypy. BayBas Bo3ayx B CBOOOJHBIM KOHEIl TPYOKH, WU3MEPHTE
NepEMEILICHUE KaIlJIi ITPYU MaKCUMAJIbHOM JIaBJICHUH BO3/lyXa, CO3JJaBA€MOM Ha KOHIIE
TpyOku. Mcrionib3ys moJiy4eHHbBIC TaHHbBIE, OTICHUTE JaBJICHUE, KOTOPOE MOTYT CO3/1aTh
JIETKUE HKCIIEPUMEHTATOPA.

Obopyoosanue. npun oobemoM 20 M, TpyOka OT MH(GY3UOHHON CUCTEMBI,

BOJIA, JIMHEHKa, CEKyHJIOMED.
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Kpamroe onucanue pewenus. 1) K mmpuity oobemom 20 M1 MOJACOCTUHSETCS
TpyOKa ¢ MOMEIIEHHOU B Hee Karuier Bowl. [Impuil HarpeBaeTcs pykamu, U3MepsIeTCs
nepeMelieHre Kami mno Tpyoke. Ha ocHoBe JaHHBIX O ceueHUU TPYOKU U oObeMe
BO3JyXa B IIINPULE PACCUUTHIBACTCS TEMIIEpaTypa pyK 3KCIEPUMEHTATOpA.
2) Hcnons3ys Ty K€ YCTAHOBKY, JKCIEPUMEHTATOP CO3[a€T MaBJICHUE BHYTPU
cBOOOMHOTO KOHIIA TpyOkw. Kamis Boapl mepemernaercss mo Tpyoke. Ha ocHoBe
JIAHHBIX O €€ CMEILEHHM OICHUBAETCS JABJICHUE, KOTOPOE MOTYT CO3/aTh JIETKHUE
AKCIIEPUMEHTATOPA.

Onucanue cxodxceil pabomsl npakmuxkyma: 1) B3aKIIOYUTENBHBIA H3Tam
BCEPOCCUUCKOM OJIMMIINA/IBI IIKOJIBLHUKOB, 2023 1., 10 knacc, 3agaua «Haceimenusii

nap», myHKT Ne 1 [13, 14].

3ansaTne 13. D¢ddexTuBHBbIT KOIPPUIUEHT KECTKOCTH CHCTEMBI.
Omnpenesenue mMoayiass FOHra nmpoBosioku ¢ momombio pbryara. OnpenesieHue
npeaeJia ynpyroii repopmannu

Ipakmukym

3aoanue. Onpenennure ¢ MAKCUMaIbHOU TOYHOCTHIO MOAYIb FOHTa MPOBOJIOKH.

Obopyoosanue. 11ITaTuB ¢ ABYyMs JIallkaMu, IPOBOJIOKA, JIMHEWKA JIepEBSIHHAS
nnuHou 50 M, rpy3sl Maccou 1o S0 T, 1Ba KaHUEIAPCKUAX 3akKHUMa.

Kpamxoe onucanue pewenus. JInHelika NOJIBEIINBAETCS HA MPOBOJIOKE TaK,
YTOOBI MOJYUYUIICS CUIILHO HEPABHOIUICUUH phiuar. biIrmkHHM K TOUYKE MoABeca KOHell
TOPU30HTAJIBHON JIMHEWKU OMUPAETCS CHU3Y Ha JIanKy mrtatuBa. K apyromy KoHILy
JUHENKH TOJBEIIMBAIOTCS TIpy3bl. M3mepsieTcss 3aBUCUMOCTb CMEUIEHUS KOHIIA
JMHENKH, K KOTOPOMY MOJBELINBAIOTCS IPy3bl, OT UX CyMMapHoi macchl. Ha ocHOBe
MOJYYEHHBIX JAHHBIX U F€OMETPUUYECKHX MapaMETPOB YCTAHOBKU PACCUUTHIBACTCS
MoxyJib FOHra mpoBoJioKH.

Onucanue cxoxceti pabomst npaxmuxyma. [6], 3amaga Ne 9.30.

3ansaTue 14. U3mepenne ko3¢ GuuneHTa MOBEPXHOCTHOIO HATSIKEHUSI METOA0M
OTpbIBA

Ipakmukym

3aoanue. TlpumymaiiTe crmoco0 HU3MEPEHHUS] CHIIBI, KOTOPYHO TpeOyeTcs
MPWIOKUTH K MPOBOJIOYHOM paMKe I TOTO, YTOOBI OTOPBATh €€ OT MOBEPXHOCTU
BoJbl. [IpoBenute »HKCHIEPUMEHT M OLEHHUTE KOIPOUIIMEHT MOBEPXHOCTHOTO

HATSHKCHUS BOJBI.
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Obopyoosanue. KioBeta mupokasi ¢ BOJOH, MPOBOJIOKA, BECHI, HATb.

Kpamxoe onucanue pewiernusi. IIpOBOJANUTCS OIBIT IO U3MEPEHHUIO CHUJIBI OTPHIBA
NPOBOJIOYHOM PAMKH OT TOBEPXHOCTH BOJBI MPHU PA3JIMYHBIX MEPUMETPaX pPaMKH.
[TpoBoauTCs orieHKa K03 PHUIIMEHTa TOBEPXHOCTHOTO HATSKCHHS BOJIBI.

Onucanue cxoanceti pabomst npaxmuxyma. [7], 3amaga Ne 331.

3ausitue 15. Onpenesnenne TOYKH Pochbl. 3HAKOMCTBO C JIEKTPUYECKUM
KOH/IEHCATOPOM

Ilpakmukym Ne 1

3aoanue. OuieHUTE BIAKHOCTh BO3/IyXa B KOMHATE.

Obopyoosanue. IIpobupka CTeKIsTHHAS, MAaJICHbKHE KYCOUYKH JIbJa, TEPMOMETD,
Ta0NHIIa 3aBUCUMOCTH JAaBJICHUS HACBIIEHHOTO TIapa BOJBI OT TEMITEPATYPHI.

Kpamxkoe onucanue pewenus. B mpoOUpKy ¢ BOAOUW MOCTENEHHO JOOABIISIOT
KYCOYKH JIbJIa U JTOKHUIAIOTCS MOMEHTA BBICTYIUICHUS KaIlellb POCHI Ha MIOBEPXHOCTH
npoOupku. [lo mosy4eHHBIM JaHHBIM O TEMIEpPAaType TOYKE POCHI C MOMOIIBIO
TaONMHIBl 3aBUCHUMOCTH JIaBJICHWS HACBIIIEHHOTO TIapa BOJBI OT TEMIIEPaTyphl
OTIpEJIEIISIETCS] OTHOCUTENbHAS BIAKHOCTh BO3/yXa B KOMHATE.

Onucanue cxooiceii pabomvr npaxmukyma: [8], rimaBa Ne 3, maGopaTtopHas
paborta Ne 9.

Ilpakmukym Ne 2

3aoanue.  Omnpenenure ¢  MaKCUMaJbHOM  TOYHOCTHIO  OTHOIICHHUE
AIEKTPUUECKUX EMKOCTEH JIBYX KOHIEHCATOPOB.

Obopyoosanue. nBa  DIEKTPOJUTUYECKHX  KOHJEHCATOpPa, BOJBTMETP,
Oarapeiika, COeJMHUTENIbHBIE TTPOBOIA.

Kpamroe onucanue pewenus. 1IpoBOIUTCS ONBIT MO 3apsIKe KOHAEHCATOPA
OT JpYroro 3apaHee 3apsHKEHHOTO KOHJAeHcaTopa. 3mepsitioTcss HampspbKeHUs
Ha KOHJIGHCATOpax JI0 W TMOocie NMoaKimrovYeHni. OneHnBaeTCs OTHOIICHUE €MKOCTeH
KOHJICHCATOPOB.

Onucanue cxooxceti pabomot npaxmuxyma: [6], 3agaua Ne 10.22,

3anstue 16. U3ydyenune npouecca pa3psiiku KOHJAEHCATOPA

Ipakmukym

3adanue. VI3yuute 3aBUCUMOCTDH HAIPSHDKEHHUS Ha KOHAEHCATOPE OT BPEMEHU
npu ero paspsake. Onpenenure eMKOCTh KOHAEHCATOpa.

Obopyoosanue. DNEKTPOIUTUUECKUN KOHJEHCATOp, BOJBTMETp, Oarapeiika,

CEKYHJIOMEp, COSAMHUTEILHBIE TTPOBOIA.
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Kpamkoe onucanue pewenusn. IlpoBoguTcs u3MEpeHHE 3aBUCHUMOCTH
HANpsDKEHUSI Ha pas3pspKalonieMcsl KOHIEHcaTope OT BpeMeHu. [lemaercs oreHka
eMKOCTH KOHJIeHCaTopa. B KkadecTBe COMPOTHBICHUS ISl pa3psAKd KOHACHCATOpa
BBICTYIIAET BHYTPCHHEE COTIPOTHBIICHHUE BOJIbTMETPA.

Onucanue cxooxceii pabomor npakmuxyma: [5], 3amada Ne 10 «M3ydenue

cBeroauoaay (uactb Ne 1).

3ansaTue 17. Onpenesienue y1eJbHOT0 CONPOTUBJIEHUS MaTepPUasia NPOBOJIOKH

Ilpakmukym

3aoanue. Onpenenure yaenbHOE CONPOTUBIECHUE MPOBOJIOKH.

Obopyoosanue. JIpa mynbTuMeTpa (B pexuMe BOJIBTMETPA M aMIepMETpa),
COCMHUTENbHBIE  IpPOBOJA, Oarapeiika, 00pa3lbl  NPOBOJIOKH, JIMHEHKA,
MHUKPOMETP.

Kpamkoe onucanue pewenus. Wccnemyemass TpOBOJOKA COCIUHSICTCS
MOCIIEZIOBATEIbHO C aMIepMeTpOM M TOAKIo4YaeTcs K Oartapeiike. [lapammensHo
Y4acTKy IIPOBOJIOKH MOAKIIIOUAETCS BOJBTMETP. M3 OTHOIIEHHS TOKa3aHU pruOOpoB
PacCUUTHIBAETCS CONPOTUBIICHUE YYacTKa MPOBOJIOKHU, MOCIIE YEro U3MEPSIOTCS €ro
reoMeTpuyeckue pasmepbl. W3 MONydeHHBIX JaHHBIX ONpPENENSIeTCS YAEIbHOE
COINPOTHBIIEHUE MaTepHala, 13 KOTOPOro N3TOTOBJIICHA MPOBOJIOKA.

Onucanue cxooicei pabomuvl npaxmuxkyma: MexayHapoaHas OJMMIIHAIA

1o AKcnepuMeHTanbHoM duszuke 2022 r., 3a1aya «Majoe COnpoTUBICHUE.

3ausaTue 18. HN3mepenue BOJIbT-AaMIICPHOM
XaPaKTePUCTUKHU MOJTYNPOBOAHUKOBOIO 1M01a

Ilpakmukym

3aoanue. V3mepbTe 3aBUCUMOCTH CHJIBI TOKa, MPOTEKAIOIIEro 4Yepe3 IUoj,
OT TOJAaBAaE€MOTO Ha HEro HampsbkeHusl (B MPSMOM M OOpPaTHOM HaIlpaBJICHUM).
[TocTpoiiTe rpaduk BOJBT-aMIIEPHON XapaKTEPUCTUKH THOA.

Obopyoosanue. BonapbTMeTp, aMImepMmeTp, COCIUHUTEIbHBIC IPOBO/IA,
MOJTYTIPOBOTHUKOBBIN MO/, MaKeTHAas IJIaTa, IEPEMEHHBIN pe3ucTop, Oatapenka.

Kpamroe onucanue pewenus. IIpoBoaUTCS SKCIIEPUMEHT 10 M3MepeHuio BAX
JIMO/1a B IPSIMOM U OOpaTHOM HaIpaBJICHUH.

Onucanue cxooiceri pabomei npakmuxkyma: [8], rmaBa Ne 4, mabGopaTopHas

pabota No 0.
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11 KJIIACC

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

Ipakmuxym

3aoanue. OnueHUTE MOJIYJb TOPU3OHTAIIBHOM COCTABIISIONIEH BEKTOpa
MarHUTHOW MHIYKIIMA MarHATHOTO TIOJIST 3EMITH.

Obopyoosanue. Kowmmac, conenoun (muamerp 10 cm, 150 BuTKOB),
7a00paTOPHBI OJOK MUTaHUS, TPAHCIIOPTHP.

Kpamxoe onucanue pewenus. 1IpoBoAMTCS 3KCIEPUMEHT MO OMPENEIECHUIO
MIPOCTPAHCTBEHHON OPUEHTAIIMN BEKTOPA MHAYKIIMH MAarHUTHOTO TOJIS, CO3/1aBaeMOTO
Ha OCH COJICHOMJIAa MPHU CYIEPIO3UIIMA MArHUTHOTO TOJIsl 3€MJTM U MAarHUTHOTO TIOJIS
COJICHOU/IA, B 3aBUCUMOCTHU OT CHUJIbI TOKA B BUTKax cosieHouaa. 1o 3Toit 3aBucuMOCTH
OTpEENSIETCS MOJYJIb TOPU3OHTAIBHOMW COCTABJISIONIEH BEKTOpa MAarHUTHOU
WHIYKITUA MarHUTHOTO TOJIST 3eMIIH.

Onucanue cxooiceii pabomer npakmuxyma: [8], rmaBa Ne 4, mabopaTopHas
paborta Ne 12.

3ansaTue 2. H3MepeHHe 3aBHCHMOCTH BeJIMYHHBI MATHUTHONH WHIYKIIUH
MATrHMTHOTO MOJISI MATHUTA OT PACCTOSTHUS

Ipakmukym

3aoanue. VI3yunurte 3aBUCUMOCTDH BETUYMHBI MATHUTHON MHAYKIIUH MAarHUTHOTO
IOJISL MTOCTOSSHHOTO MAarHUTa Ha €ro MpOAOJIBbHOM OCHU CUMMETPHUU OT PACCTOSHUSA
ME¥XKy IEHTPOM MarHuTa ¥ TOYKON U3MEPEHUM.

Obopyoosanue. ~ CMmapTpoH ¢  NOPEayCTAaHOBIECHHBIM  IPOTPAMMHBIM
obecrieueHUEM ISl U3MEPEHUs] BEIMYMHBI MArHUTHOTO TMOJISA, IUJIUHIPUYCCKUM
MAarHuT, JUHEWKA, MATSIPHBINA CKOTY.

Kpamroe onucanue pewenus. C moMOIIbIO TaTYUKOB CMapTHOHA MTPOBOIUTCSA
NpsIMOE€ M3MEPEHUE BEIMYMHBI MArHUTHOW WHAYKUMM MArHUTHOTO IOJSI Ha OCHU

MUJIMHAPHUYICCKOr0O MarouTa B 3aBUCUMOCTH OT paCCTOAHHA 10 HETO.

3ansaTue 3. Ha0/o1eHue MarHuTHOro rucrepe3uca

Ilpakmukym

3aoanue. HamoTaliTe HECKOJBKO BUTKOB HW30JUPOBAHHOIO  IMPOBOJA
Ha I[WIMHAPUYECKYI0 YacTh JIaKW InTaTuBa. llogHecuTe Topell Jankud OJU3KO

K TIOJIOKCHHIO JIaTYMKAa MAarHUTHOTO Toisl MoOmiapHOro TtenedoHna. Ilomaiire
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MEKTPUYECKUH TOK B TPOBOA. M3MephTe 3aBUCHMOCTh BEIMYHMHBI HHIYKIIHHA
MarHUTHOTO TIOJII Ha TOpIE JIAKA OT CHJIBI MPOTEKAIOMIETO 4epe3 MPOBOJ TOKa.
Jlmst  »TOrO  BHAUaje TOBBINIAWTE 3HAYEHWUS CHJIBI  MPOTEKAIOIIETO  TOKa
710 MAaKCUMAJIBHO BO3MOXHOT'O 3HAYCHHUS, a TTOTOM MTOHIDKANTE 710 HYJIEBOTO 3HAUYCHHUSI.
3aTeM CMEHUTE MOJISIPHOCTh MOAKIIOYEHUS MCTOYHHMKA TOKA W IOBTOPUTE OIIBIT.
[TocTpoiiTe rpaduK, OMUCHIBAIOIINN 3aBUCUMOCTh BEJIMYWHBI MATHUTHOW WHIYKIITHH
Ha TOPIIE JIATIKK OT CHJIBI IPOTEKAIOIIETO Yepe3 MPOBOI TOKA.

Obopyoosanue. ~ CMapT@oH ¢  TPEAYCTAHOBJICHHBIM  MOPOrPaMMHBIM
o0ecrieueHneM I W3MEpPEHHUs BEIMYMHBI MAarHUTHOTO TIIOJSI, INTaTHB C JIBYMS
JarnKaM¥u, OJHA W3 KOTOPBIX JOJKHA OBITh JKEJIE3HOW (WM APYro >KeJIe3HBIN
CEpIICYHUK), JTAaOOPATOPHBIA WCTOYHHWK MHUTAHUS, OJHOKWIBHBIA HW30JUPOBAHHBIN
MPOBOJI, BBIJCPKUBAIOMINN MaKCUMaJIbHBIA TOK JIaDOpPAaTOPHOTO HCTOYHUKA
MTUTaHUS.

Kpamroe onucanue pewenus. Jlanka mrTaTuBa 0OMaTHIBAETCS HECKOJIBKUMU
BUTKAMHU TOJICTOTO HM30JIMPOBAHHOTO TMpoBojaa. C moMOmIbI0  J1abopaTOpPHOTro
WCTOYHHKA MUTAHKS Yepe3 MPOBOJI MPOIyCKAETCs dIEKTpudIeckuil Tok. CHavgaia ToK
MPOIYCKAIOT B OJHOM HAMPAaBICHUU C TOCTENEHHBIM YBEIMYEHUEM CHJIBI TOKa
U ee TOCICAyIOIIUM  yMEHBIIICHHEM, TIOTOM  MPONEAypY  IOBTOPSIOT
JUIsL TIPOTUBOIMOJIOKHOTO HampaBlieHuss Toka. [Ipu sToM wu3Mepsercs BelIWYWHA
WHIYKIIMA MarHATHOTO TIOJIS HAa TOPIE JIAKHA IITaTHBA C MOMOIIBI0 MOOMIHHOTO
tenedoHa. CTPOUTCS 3aBHCHMOCTh BETMYMHBI WHAYKIIUA MAarHATHOTO TIOJISI OT CHJIBI
MPOTEKAIOIEro uepe3 mpoBoja Toka. OOCy)aaeTcsl MOMyYEHHBIN TpaduK U sIBJICHHUE

MarduTHOI'O TUCTCPE3nCa.

3ansitue 4. U3yuenune padoThl JJIEKTPOABUTATENSI M TUHAMO-MAIIMHBI (YacThb 1)

Jexkuyua «IneKTpoaBUTATENb U dJIeKTporeHeparop». OO0CykmaeTcs UCTOpHUS
M300pETeHUS]  DJIEKTPOJBUTATENII U COBEPUICHCTBOBAHUS €TI0  KOHCTPYKIIUU.
OnuceIBaeTCs BHYTPEHHEE YCTPONCTBO AJIEKTPOJBHUTATENS W DJIEKTPOTeHEpaTopa.

PazbuparoTcst TeopeTuuecKue 3a1a4u 1o JaHHOU TEME.

3ansitue 5. U3ydyeHue padoThl 3JIeKTPOABUTATENSA U IMHAMO-MAIIMHBI (YaCTh 2)
Ilpakmukym
3aoanue. 1) IlpoBenute ceprio SKCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTD CHIIBI
TOKa, BBIPA0ATHIBAEMOU T€HEPATOPOM, OT BEJTMYHMHBI MOMEHTA CHJIbI, TIPUIIOKEHHOTO

K ero Bajiy. 2) [IpoBeauTe ceprro SKCIIEPUMEHTOB U H3MEPHTE 3aBUCUMOCTD BEJTMUNHBI
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HaIpsDKEHUs, TOJAHHOTO Ha JJIEKTPOJBHUraTedb, OT 4YacTOThl €ro BpalllCHHS
Y MEXAaHWYECKOW HATPY3KHU €T0 Baja.

Obopyoosanue. DIEKTPUYECKUA MOTOPYHMK C PEAYKTOPOM, HAOOp TIpy30B,
peocTart, COeIMHUTENbHbBIE POBOJIA, TAOOPATOPHBIN HCTOUHUK NTUTAHUS, MYJIbTUMETP
(ammepMeTp), CEKyHIOMED.

Kpamxoe onucanue pewenus. IIpoBOAATCS ONBITHI 10 U3MEPEHUIO 3aBUCHMOCTH
CHJIbI TOKa, BbIpa0aThIBa€MOl TEHEpPaTOpoM, OT BEIUYMHBI MOMEHTa CHIIBI,
NPWIOKEHHOr0 K €ro Baimy. IIpoBOOWTCA ONBIT MO HM3YyYEHHIO CBSI3M BEIUYHH
HaIIpSDKEHUS, IOJAHHOTO Ha JJIEKTPOJBHMIaTeiab, OT YacTOThl €ro BpallcHMS
Y MEXAaHWYECKOW HATPY3KHU €T0 Baja.

Onucanue cxooxcux pabom npaxmuxyma: 1) MexayHapoaHas OJMMIIHAAA
1o ’KcnepuMeHTanbHoi gusuke 2018 r., 3anaua «MOTOPUHK € PEAYKTOPOMY, ITYHKThI
NeNe 1-4; 2) MexaynapoaHasi oauMIIMaa 1o 3KcrnepuMeHTaibHon pusuke 2022 r.,
3anaya «DoHapby, myHKTHI NeNe 14,

3ansaTue 6. N3yuenue 3aBHCUMOCTH nepuoaa
KoJIeOaHM i JIMHEHKH HA HUWIMHAPUYECKOHN MOBEPXHOCTH OT

paanyca ee KPpMBU3HBI

Ipakmukym

3aoanue. Onpenenurte XapakTep 3aBUCMMOCTU MEPHOJa KOojeOaHu! JIMHEWKH,
MOJIOKEHHOW Ha LWJIMHIPUYECKYI0 IOBEPXHOCTh, OT paJuyca KpPHUBU3HBI 3TOU
MOBEPXHOCTH.

Obopyoosarnue. Habop MUIMHAPOB pa3HOTO paauyca (Hampumep, pa3inyHbIe
LUIMHAPUYECKHUE COCY/Ibl), TUHENKA, CEKYHJIOMED.

Kpamroe onucanue pewenus. IlpoBomauTcs cepusi NPSAMBIX H3MEPEHHIM
3aBUCUMOCTH MepuoAa KOJeOaHWW JUHEHKH, IMOJOKEHHOM Ha IMJIMHIPUYECKYIO
IIOBEPXHOCTh, OT pajanlyca KPUBU3HBI 3TOW NMOBEPXHOCTHU. MCHOIB3YyIOTCS METOJBI

JMHEeapu3aluy U rpaduuecKkoro aHajanu3a SKCIIEPUMEHTAIbHBIX JaHHBIX.

3ansaTHe 7. N3yyenue  3aBHCHMOCTH
aMIVIUTYABI  KOJI€0AHMI  NPYKUHHOIO0 MASITHUKA OT BPEMEHHU
Ilpakmukym
3aoanue. WV3MepbTe 3aBUCUMOCTh AaMIUIMTYIbl 3aTyXaoIIUX KOJeOaHU
OpYKMHHOTO MasTHUKa OT BpeMmeHu. [IpoBepbTe rumoredy 00 3KCMOHEHLHAIHLHOM

Xapakrtepe MOJTYYE€HHOU 3aBUCHMOCTH.
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Obopyoosanue. IlpyxuHa OT TUHAMOMETpA C mpeaenoM u3Mepenuit 1 H, rpys
maccoi 150 r, cekyHaomep, IITATUB C JIAKON 1 My TOM, THHEHKA.

Kpamkoe onucanue pewenua. IIpoBOOUTCA SKCHEPUMEHT IO NPSIMOMY
U3MEPEHHUIO 3aBHCHUMOCTH AaMIUIATYIbl 3aTyXaloUMX KoOJeOaHUW MPYKUHHOTO
MasgTHUKa oOT BpeMmeHH. Crpourcs rpaduK MCCIEIOBAHHONH 3aBUCUMOCTH

B JIMHCAPU30BAHHOM BHC.

3ansTue 8. U3MepeHne aKTUBHOIO M PEAKTHBHOI0 CONMPOTHUBJIEHUI KATYIIKU
HHIYKTUBHOCTH

Ilpakmukym

3aoanue. Cobepute MEKTPUUYECKYIO LIETIb U3 NOCIEA0BATEIBHO COCIMHEHHBIX
pe3uCTOpa M KaTyIIKA HWHAYKTUBHOCTH. [IpoBennte wu3mMepeHue 3aBUCUMOCTH
HaIIpSDKEHUST HAa PE3UCTOpPE OT YacTOTHI MOJABAEMOTO Ha ATy LENb HANPSHKCHUS.
Ilo 1mOJIydeHHBIM JAHHBIM OINPEIEIUTE AKTUBHOE COIPOTUBIICHUE U PEAKTUBHOE
COIPOTHUBJICHUE KATYIIKU UHAYKTUBHOCTU. Paccunrante MHIYKTUBHOCTD KaTYILKU.

Obopyoosanue. Karylmka HHIYKTUBHOCTH, PE3UCTOP C CONPOTHUBIICHUEM,
OJIN3KUM K aKTUBHOMY CONPOTHUBIIEHUIO KAaTyIIKH UHYKTUBHOCTU, COCAUHUTEIbHBIC
IPOBO/IA, TEHEPATOP HU3KOW YacCTOTHI, OCIMILIOrpad MM BOJBTMETP MEPEMEHHOIO
HaIPSKEHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercss  JIeKTpudecKas  LEelb
U3 TIOCIENOBATEIbHO COECAMHEHHBIX PE3UCTOPA W KATyLIKHM WHIYKTUBHOCTH.
Ha o1y nens mnopaerca mnepemeHHoe HanpspkeHue. [IpoBogurcs u3MepeHue
3aBUCHMOCTH HANPSUKEHUS HA PE3UCTOPE OT YACTOTHl MOJABAEMOI0 Ha IEMb
HanpspKeHusT  (aMIUIMTyAa — HampsbKeHUsT  Ha  BCe  LemM  MOCTOSIHHA).
ITo HM3KOUACTOTHOHN 00OJIacTH TrpaduKa ONPEAETAETCS AKTUBHOE CONPOTHBIICHUE
KATYILIKU HHIYKTUBHOCTH, 110 BBICOKOYAaCTOTHOMN YaCTHU ONPEAEIACTCS UHIYKTUBHOCTD

KATYLIKH.

3ansaTue 9. 3Byk. Ocumwuiorpamma 3syka. CekTp 3ByKa

Jexkyusa «BBeneHue B DKCIEPUMEHTAIBHYIO aKyCTUKY». BBOIATCS OCHOBHBIE
NOHATUSL aKycTHKU. OOCyXJaeTcss MeXaHUKa pPACHpOCTPAHEHMS] aKyCTUYECKHX
KojeOanuii. BBomurcs moHsTHE TOHAa U oOepToHa. OOCYXIAIOTCI METOJbI
MCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
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Ilpakmukym

3adanue. llpoBeaute cepUI0 SKCIEPUMEHTOB IO 3alMCH  OCLHIJIOTPaMM
U CIIEKTPOB TJIACHBIX 3BYKOB OJHOM 4YacTOTbl. OMNHIIATE OCHOBHBIE OTJIAYUSA
B OCLIMUIOTPaMMax ISl pa3sHBIX IIACHBIX 3BYKOB. OTBETBTE HA BOIIPOC, AOCTATOYHO
JIM 1711 OMCAHUs KaKoro-JIn0o 3By4aHUs OJJHOM JIMIIb CIEKTPOTPaMMBbI?

Obopydosanue. IlepcoHanbHBINI KOMIIBIOTEP ¢ MHKPOGOHOM MWIH cMapT(HOH
C MPEyCTAaHOBJIEHHBIM IPOTPAMMHBIM 00ECIICYEHUEM.

Kpamxoe  onucanue pewenus. IIpoBoauTcs  cepusi  SKCIEPUMEHTOB
[0 TOJIYYEHUIO OCHWUIOTPAMM M CHEKTPOB TIJIACHBIX 3BYKOB OJIHOM YaCTOTHI.
[IpoBOAUTCS CPABHUTENBHBIN U KAYECTBEHHBIN aHAIN3 OCUUIIIOTPAMM H CHEKTPOB.

Onucanue cxooiceti padomwvl npakmukyma: MexayHapoIHas oOJIUMIUaAa
no sKcnepuMeHTtaiabHoi ¢usuke 2017 r., 3amaya «AKYCTHUECKHE pPE30HATOPHD,

yacThb No 1.

3ansitue 10. CTosiune MexaHu4ecKHue BOJTHbBI

Jexkuyua «Crosurie MeXaHWMYECKUE BOTHBD. OOCYKIAaeTCsd MEXaHHWKa CTOSTIUX
BOJIH B OJIHOMEpHOW cpeje. PaccmaTpuBaroTcs mpuMephbl pa3iWyHBIX TPAHHUYHBIX
YCJIOBUH.

Ilpakmukym

3aoanue. Tloayiite B mpoOUpKY Tak, 4TOObl OHA Haydasia 3By4athb. [IpoBeaute
U3MEpEeHHE 3aBUCMMOCTH YaCTOTHl OCHOBHOTO TOHA U MEPBOTO 00€PTOHA BO3AYIITHOTO
cToyi0a B MPOOUPKE OT BBICOTHI ATOrO cTOsI0A. J[JI1 M3MEHEHUsI IJTMHBI BO3AYIIHOIO
CTOJI0a 3aMOoIHSINTE MPOOUPKY BOJ0M. OmnpeaennTe CKOPOCTh 3ByKa B BO3/IyXe€.

Obopyoosanue: TlepcoHabHBI KOMIBIOTEP ¢ MHKPOPOHOM WM cMapT(oH
C IPEAYCTaHOBJICHHBIM IPOTPAaMMHBIM OOECIIeUeHHEeM, MPOOUpPKa, BOJIa, TUHEHKA.

Kpamroe  onucanue  pewenus. IlpoBoauTcs  cepusi  3KCIEPUMEHTOB
M0 M3MEPEHUI0 aKyCTUYECKOTO CIIeKTpa 3BYYaHHUS MPOOUPKH, BO3HHUKAIOIIETO
Ipy BAYBaHWHM B Hee Bo3ayxa. CTpPOWUTCS JMHEApH30BAaHHBIN rpadK 3aBUCHMOCTH
JacTOTHl OCHOBHOTO TOHa HM IIEpPBOIO 0OEpTOHAa OT BBICOTHI BO3IYIIHOTO
ctoba B mpoOupke. [lo MOTydyeHHBIM JaHHBIM OMpPEACISIETCS CKOPOCTh 3BYKa
B BO3JIyX€.

Onucanue cxoocei pabomuvl npakmukyma. MexayHapoaHas OJMMIMAIA
no ’kcrnepuMeHTanbHOM ¢uzuke 2017 1., 3agaya «AKYCTHYECKHE PE30HATOPHI»,
4acTh No 2.
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3ansarue 11. U3mepeHue nokasareJisi NpeJIOMJICHHS CTEKJIa

Ilpakmuxym Ne 1

3aoanue. OnpeaenuTe MoKazaTesb NPEJIOMICHUS CTEKISTHHOMN TIACTHUHBI.

Obopyoosanue. IlpeameTHOE CTEKIIO0, MWUIMMETPOBKA, JIa3epHas YyKa3Ka,
JUHEUKH, ITAaTUBBI C JJAaKOW U My(PTOMH.

Kpamxoe  onucanue  pewenus. IlpoBoguTcs cepusi  3KCHEPHUMEHTOB
10 U3YYEHUIO MEepEHAIpaBICHUs JIyda CBETa, MAaJaolIero Ha OOKOBYIO MOBEPXHOCTh
MPEIMETHOIO CTEKJa, B 3aBUCMMOCTH OT BBIOpDAHHOTO yTriia najieHus. Beraucnsercs
MOKa3aTellb MPEJIOMIIEHUSI MaTepraa IIaCTUHBI.

Onucanue cxoocei pabomuvl npakmukyma. MexayHapoaHas OJUMIIHAIA
no osKkcrnepuMeHtanbHol Qusnuke 2021 r., 3amaya «OTpakeHue, TPEIIOMIICHHUE
Y IIPOIyCKaHME», MMyHKT Ne 4.

Ilpakmuxym Ne 2

3aoanue. Onpeaennure ¢ MAKCUMaJIBHONM TOYHOCTBIO MTOKA3aTellb MPETOMIICHHUS
Marepualia MpU3Mbl.

Obopyoosanue. [lpuzma, nazepHas ykazka, TpaHCTIOPTHUD, IIITATUBBI.

Kpamroe onucanue pewenus. 1lpoBogMTCS ONBIT 1O  HU3MEPEHUIO
MHHUMAJIBHOTO YIJla OTKJIIOHEHUS JIA3€PHOIO JIyda TPEYroJIbHOM PAaBHOCTOPOHHEMN
npusmoil. Ilo mMoJlydeHHOMY 3HAUEHWIO YIJIA PACCUMTHIBAETCA IIOKA3aTElNb

MMPCJIIOMJICHUS ITPHU3MBIL.

3anstue 12. IlosiHoe BHyTpeHHee OTpaKeHHe

Jekyua «Ilpumenenune »s¢ddexTa MNOTHOrO BHYTPEHHETO  OTPaKEHUs
B m3MepeHusx». OOcyxnaercs 53(PQGEeKT TMOJHOTO BHYTPEHHETO OTPAKEHUS.
OnuceiBalOTCST MpPUEMBbl MO HCIOJIB30BAHUIO 3TOro 3¢ @dexkTa mnpu MNpOBEIECHUU
ONTUYECKUX U3MEPEHUM.

Ilpakmukym

3aoanue. Onpeaenure nokazareib NPEeJTOMIICHHS MaTeprasa Npu3Msl.

Obopyoosanue. CTEKIsIHHASA IPU3Ma, Jla3epHas yKa3Ka, JIMHEHKA.

Kpamkoe onucanue pewenus. IIpoBogutcst oneIT mo HaOMoAeHHUIO 3(PdexTa
MOJIHOTO BHYTPEHHETO OTPaXXEHHUs CBETA, KOTOPHIM PacCHpOCTpaHSETCS B IMPHU3ME.
W3mepsitoTcss mapameTpbl, MpU  KOTOpbIX jgocturaerca 3¢ddexrt. Beruucnsercs
MIOKa3aTellb IPEJIOMIIEHUSI MaTepraa MPU3MBbl.

Onucanue cxooiceti pabomwvl npakmukyma: MexayHapoaHas oJauMIuaga

no skcrepuMeHTanbHON (usuke 2021 r., 3amava «/lucnepcusi», mynkr Ne 1 [16].
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3anusitue 13. IlpoBepka ¢opMyJbl TOHKOW JHMH3BI € TOMOIIBI) MeETOAA
napajjiakca, NpuMeHEeHHOr 0 ISl onpe/ieeHNs M0JI0OKeHUsI H300pakeHus

Ipakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (POKYCHOE PACCTOSIHHUE
coOMparone JTUH3HI.

Obopyoosanue. Cobuparonias IMH3a, ONTHYECKask CKaMbs (JTUOO MepHas JIeHTa
Y KpEeTUICHUE JIJISl TUH3bI ), ABE UTJIbI OT IITPHILA (CO CTOUYEHHBIM OCTPHEM ), TUTACTUIIUH,
TOYEUYHBIN HCTOYHUK CBETA.

Kpamroe onucanue pewenus. OOcyxnaercs W JeMOHCTpUpyeTcs 3(ddext
napawiakca. M3ydeHHbI 3(D@eKkT HCnoib3yeTcs IJis ONpeNeieHUs MOJO0KEHUs
M300pKEHUSI UCTOYHHMKA CBETA C MaJOl CBETHUMOCTbHIO, MOJTYYEHHOTO C MOMOIIBIO
coOuparomied JauH3bl. [l0 HECKOJBKMM ONBITAM pacCcUUThIBaeTCs (POKyCcHOE

PACCTOSIHUE JIH3BI.

3anstue 14. U3mepenue GoKyCHOr0 pacCTOSIHUA paccenBaloeil JUH3bI

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (POKYCHOE PACCTOSIHUE
paccenBarOIIECH JIMH3HI.

Obopydosanue. PaccenBaromias JHMH3a, coOuparouias JIMH3a, OINTHYECKas
CKaMbsl (JIMOO MepHas JIGHTa M KpEIUIeHUs AJis JIMH3), JIMCT KapTOHA, HOXKHUIIBL,
TOYEUYHBIN HICTOYHUK CBETA.

Kpamkoe onucanue pewenus. OOCYXIal0OTCs MPUEMbl U3MEPEHHSI (POKYCHOTO
pacCTOsIHMSL ~ pacceuBarolled JuH3bL.  [IpoBOAWTCA  ONBIT 1O  MOJYYEHHUIO
JNENUCTBUTEIHLHOTO U300paXKEHHS B pACCEUBAIOLIEH JIMH3€E yTEM CO3aHMs C TOMOILBIO
cobuparomed  JUH3bI MHUMOIO  MCTOYHMKA JJIi  pacceuBarolled  JIMH3BIL.
Takke TPOBOJUTCA OMNBIT MO HAOIIOJCHUIO PACXOMSILErocs CBETOBOrO IyyKa,
00pa30BaHHOIO CBETOM, H3JIYYEHHBIM TOYEYHBIM MCTOYHUKOM U MPOIIEIIINM
yepe3 paccerBaIONIYI0 JMH3Y, Ha KOTOpYylo HakjeeHa nuadparma. Ilo pesynpraTam
MOJIYYEHHBIX SKCIIEPUMEHTOB PAaCCUMTBHIBAETCS ONTUYECKAs CHJIA PACCEUBAIOLICH
JIMH3BI.

Onucanue cxooiceii pabomer npaxmukyma: [8], rimaBa Ne 5, maGoparopHas
pabota No 12.
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3ansaTue 15. OnpenesieHne JJIUHBbI BOJHBI JIA3€PHOT0 M3JIy4YeHHUs] ¢ MOMOIIbIO
cxembl FOHra

Ilpakmukym

3aoanue. llpugymailiTe H3KCIEPUMEHTAIBHYIO YCTAaHOBKY, MO3BOJISIONIYIO
HaOII0/1aTh MHTEP(PEPEHIIMOHHYI0 KapTUHY OT CBETOBOTO M3JIyUYCHHS Jia3epa.
OmnpenenuTe MJIMHY BOJHBI U3ITYYCHUS JTA3€PHON YKA3KH.

Obopyoosanue. JlazepHas yka3zka, HUTKa, (posbra, 0yJaBKu, SKpaH, pyJieTKa.

Kpamroe onucanue pewenus. JIBymsi CBS3aHHBIMH HUTKOW OylaBKamu
MPOKAJILIBAIOTCS JIBa OJIM3KOPACTIOJNOKEHHBIX OTBEPCTUS B AJIIOMUHUEBOM MHUILIEBOU
donbre. IlomydeHHbIe OTBEPCTHS OCBEIIAIOTCS JIa3epHBIM MydykoM. B mpormeaiem
cBeTe HaOmogaeTcsa nutepdepeHimonHas kaptuta. [1o paccTosiHIIO MEX Ty 0JI0CaMU
UHTEeP()EPEHITMOHHON KapTUHBI W PACCTOSHHUIO MEXIYy OTBEPCTUSIMH B (hOJIbre
PacCUUTHIBACTCS JJIMHA BOJIHBI CBETA B JIA3€PHOM ITYUKE.

Onucanue  cxooiceli  pabomvl  Npakmukyma:  3aKIIOUYUTENBHBIN  3Tamn
BCEPOCCUMCKON OJIMMITHAIBI MIKOJIBHUKOB 1o pusuke 2000 r., 11 kmace, 3amaga No 1.

3ansaTue 16. U3yuenue cnekTpa cBeTa pa3jiHMYHbIX HCTOYHUKOB C NMOMOIIBIO
AU(PPAKUMOHHON peleTKH

Ilpakmukym

3aoanue. llpunymaiite, cOOEpUTE U OMUILNUTE IKCIIEPUMEHTATIBHYIO YCTAHOBKY,
MO3BOJISAOLIYIO TIOJTYYHUTh ONTUYECKUM CIIEKTP U3ITyYEHHs CBETA Pa3IMYHbIX HCTOUHUKOB.
[IpoBeauTe rccae0BaHUEe CIEKTPOB MPETIOAKEHHBIX BaM HCTOUHUKOB CBETA.

Obopyoosanue. ludpakunoHHas peuierka, poHapb ¢ JamMnoi HakaluBaHUS,

CBETOAMOHBIN (hOHAPb, Ta30pa3psIHas JIAMIIOUYKa, SKpaH, 1uadparma, MepHas JICHTa.

Kpamxoe  onucanue  pewenus. 1IpoBOguTCA  CcepHsl  SKCIEPHMEHTOB
N0 HaOJIOACHUIO ONTUYECKUX CIEKTPOB H3JIyYEHHMs HCTOYHMKOB CBETa pPa3HOU
npupoAsl. IIpoBoauTCS CpaBHUTENBHBIN U KOJMYECTBEHHBIN aHAJIA3 ITUX CIIEKTPOB.

Onucanue cxooceu pabomuvl npakmukyma: MexayHapoaHas OJMMIIMAIA
o skcnepuMeHTanbHOU pusuke 2018 r., 3amaya «CrexTpy.

3ansiTue 17. UccienoBanue 3aBUCUMOCTH HHTEHCUBHOCTHU CBeYEHMSI CBETOIMO1A
OT CWJIBI IPOTEKAIOLIEI0 Yepe3 Hero ToKa

Ipakmukym

3aoanue. VI3MepbTe 3aBUCHUMOCTb WHTEHCHUBHOCTH CBEUYEHHUS CBETOAMOJA
OT CWIbl MPOTEKAIOWIEro 4Yepe3 Hero Toka. Omnpenenure xapakTep HU3MEpPEHHOU

3aBHUCHUMOCTH.
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Obopyoosanue. Cmetonuoj, MIOKCMETp (Wid cMapTPoH C JATIUKOM
OCBEIIEHHOCTH), JTa0OpaTopHbIN OJOK muTaHus (WM aABe Oarapeiiku AA, peocTtaT
U MYJIBTUMETP), COSTUHUTEIHHBIC POBOIA.

Kpamkoe onucanue pewenus. IIpoBOAMTCS JKCHEPUMEHT IO MPSMOMY
W3MEPCHHUIO 3aBUCHMOCTH WHTCHCHUBHOCTH W3JIYYCHHUS CBETOIMOAA OT CHIIBI
mpoTeKaronero 4epe3 Hero Toka. CTpouTcs rpaduk MOJTYYEeHHOW 3aBUCUMOCTH.
Omnpenensiercs xapakTep 3aBUCUMOCTH.

3ansTue 18. Hao0.ionenne H30MpaTeIbHOCTH
BHYTPEHHEro (porodrpdexra K AJTMHE BOJTHBI CBETA
Ipakmukym

3aoanue. Y cTaHOBUTE JIBa CBETOIMOIA PYT HAIIPOTUB Apyra. M3yuuTe siBiieHue
BO3HMKHOBEHHUsI (OTOTOKa B OCBelmIaeMOM cBetojauone. Jljis 3TOro u3MepbTe
3aBUCUMOCTH CHJIBI (DOTOTOKA OT HAIpPSKEHHS] HAa CBETOJIUOIE, BHITIOJIHSIONIEM POJIb
UCTOYHUKA cBeTa. [loBTOpUTE ONBIT, MPUMEHSSI B KAayeCTBE HCTOYHUKOB CBETa
CBETOJMOMbI, NAIOUIME CBET C Pa3HbIMU JUIMHAMU BOJH. Ompenenurte yCIOBHS,
MIPU KOTOPBIX B OCBEIIIAEMOM CBETOMO/I€ BO3HUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbl CBETOJAMOJIOB Pa3HBIX LIBETOB (KpacHbIC, 3€JICHBIC
Y CHHHUE), OJIOK MUTAHUS CBETOMOa-0CBETUTENS, MYJIbTUMETP.

Kpamxkoe onucanue pewenus. JIBa cBeTOIMOA YCTaHABIMBAIOTCS HANPOTUB
apyr napyra. Uepe3 oauH CBETOAMOJ MPOMYCKAETCS TOK OT MCTOYHHUKA MHUTAHUS.
N3yuaercsi siBJieHHME BO3HMKHOBEHHUSI (POTOTOKA BO BTOPOM  CBETOAMOJIEC.
OOnHapyxuBaercsa, 4YTo (OTOTOK BO BTOPOM CBETOJIMOJIC BO3HUKAET TOJBKO
P OCBEIICHUU €r0 CBETOJHMOJIOM C JJIMHOW BOJIHBI, MEHBIIECH WIM PABHOW IJIMHE
BOJIHBI, HA KOTOPYIO PACCUUTAaH OCBEUIAEMbIN CBETOIUO/.

Onucanue cxooceil pabomvt npakmuxkyma: MexayHapoaHas OJUMIINaAa
o  3KCmepuMeHTanbHOW  ¢usuke 2020 1., 3amaga «Onromapa»  [17].
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI KYPCA BHEYPOUHOM
AEATEJIBHOCTHU «OCHOBbI ®U3NYECKOI'O DKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKHUA ITPODUIb)»

JINYHOCTHBIE PE3YJIBTATBI

B cghepe epascoanckoeo socnumanusi:

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECAX TPAKIAAHCKOTO
o0I1IecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIIbHONW OpraHU3aIlNY;

YMEHHUE B3aUMOJICHCTBOBATh C COLMAIIBHBIMU MHCTUTYTaMH B COOTBETCTBUHU
¢ uX QYHKIUSIMU U HA3HAYCHUEM.

B cgpepe nampuomuueckozco socnumanusi:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN TPaKTaHCKON MIACHTUYHOCTH, MAaTPHUOTH3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCHUNCKHUX YUEHBIX B 001aCTH (DU3UKH U TEXHUKH.

B cghepe 0yxosno-npascmeennozo eocnumanusi:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh ~ OLICHMBaTh  CHUTYyallUl0 M [PUHUMATh  OCO3HAHHBIC
pelIeHusl, OPHUEHTUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M  IICHHOCTH,
B TOM YHCJIE B JICATEIIbHOCTH YYEHOTO;

OCO3HAHUE JUYHOTO BKJIaJla B TOCTPOCHHUE YCTOMUMBOTO OYAYIIETO.

B cghepe sacmemuueckoeo socnumanus:

ACTETUYECKOE OTHOILICHHE K MUPY, BKJIOUAs ACTETUKY HAy4YHOTO TBOPYECTBA,
npUCyLIero (pUu3nYecKoil Hayke.

B cghepe mpyoosoco éocnumanusi:

UHTEpEC K pas3nuuHbiM  cepam  npodecCHOHANBHOW  JeATeTbHOCTH,
B TOM YHCJI€ CBSI3aHHBIM C (PUBMKOM M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOD OyayIel mpo)ecCHu U peain30BbIBATh COOCTBECHHBIC )KM3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHMIO M caMOOOpa30BaHUIO B 00JACTH
(bU3UKN HA IPOTSHKEHUU BCEH JKU3HU.

B cghepe sxonocuueckozo socnumanus:

c(hOpPMUPOBAHHOCTh  DKOJOTHYECKOW KYJIBTYPBI, OCO3HAHHE TJIOOAILHOTO
XapakTepa dKOJIOTMYECKUX MpodIieM;

TUIAHUPOBAHUE U OCYILECTBJIIEHUE JCUCTBUM B OKPYKAIOIIEN CPENE HA OCHOBE
3HAHUS LEJIed YCTOUUYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpeHue ONbITa IEATEIBHOCTH YKOJOTHUYECKON HATPaBJI€HHOCTH Ha OCHOBE
UMEIOITUXCS 3HAaHUH 110 (hUBHUKE.
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B cghepe yennocmu nayunoeo nosHanus.:

chOpPMHPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HaHWE IIEHHOCTH HAy4YHOM JesTeNbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHUs (PU3MKHU OCYIIECTBISITh MPOEKTHYIO U HCCIEIOBATEIBCKYIO JCSTEIbHOCTD
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTesibHbIC YHUBEpPCAJbHbIC y4eOHbIEe IeHCTBHS:
Bba3oBnle Jornueckue 1eMCTBUA:
CaMOCTOSITEIIbHO dbopMyIUpOBAThH u AKTYyJIM3UPOBATH npodaemy,
paccMaTpUBaTh €€ BCECTOPOHHE;
ONPENCNATh LENU JACATEIbHOCTH, 3aJaBaTh IMMAPAMETPbI W KPUTEPUM HX
JIOCTHKCHUS
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pACCMaTPUBAEMbIX (PU3UUECKUX
SIBIICHUSX;
pa3pabarpiBaTh IUIAH PEIISHUS MPOOJEeMBbl C YUETOM aHAIM3a UMCIOITUXCS
MaTEepUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH;
KOOPJAMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUIX PEaIbHOT0, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BHUBATb KPEATHBHOC MBIIIJICHUC ITPU PCHICHHUHN )KU3HCHHBIX HpO6JI€M.

Bba3oBble ncciegoBare/ibCKue 1eiCTBUS:

BJIQ/IeTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH TOHATHUSMU H METOJaMU
(bu3nYecKoil HayKH;

BJIa/IETh HaBBIKAMU Y4E€OHO-HMCCIEIOBATENIbCKOW U TPOEKTHOW JESTEIbHOCTH
B 00JacTH (DU3UKHU, CTIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEILHOMY TMOUCKY
METOJIOB peUIeHUs 3anad (PU3NYECKOTO COACpKAHMS, NPUMEHEHHIO Ppa3IUYHbIX
METOJIOB MIO3HAHUS;

BJIQJIeTh BUJAAMH  JACSITEIBHOCTHM TI0 TIOJYyYEHUI0O HOBOTO  3HAaHWUS,
€ro HUHTEpIpEeTaluy, MPeoOpa30BaHUIO M MPUMEHEHHUIO B Pa3IMYHbIX Y4EOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH TPUYMHHO-CIIEJCTBEHHBIE CBS3M U aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTATh TUTIOTE3Y €€ PEIIeHUs, HAXOIUTh apryMEHTHI JJIsl TI0Ka3aTebCTBA CBOUX

YTBEPKACHU, 3a7aBaTh [MapaMeTPsI 151 KpUTEPUU pelieHus;
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aHaIM3UpOBaTh TOJYYEHHBbIE B XOJA€ pEHICHUs 3aJaud  Pe3yJIbTaThl,
KPUTHYECKH OLIEHWBATh UX JOCTOBEPHOCTb, MPOTHO3WPOBATH M3MEHEHHE B HOBBIX
yCIIOBUSIX;

cTaBUTh U (HOpMYyIUpPOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOI
JeSITETLHOCTH, B TOM YHCIIE TIPU U3y4eHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATh IPUOOPETEHHBIH OIIBIT;

yMETb TEPEHOCUTh 3HaHUS 1O (U3MKEe B NPAKTHUECKYI0 00JIacTh
KHU3HEICATEIbHOCTH;

yMEeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBbIE UCH, MIPEAJIaraTh OPUTrHHAIBHBIC TIOAXO0/IbI U PEIICHUS;

CTaBHUTDb HpO6JI€MI)I " 3ala4i, JOITYCKAIOMKUC aJIbTCPHATUBHBIC PCIICHUA.

Pa6ora ¢ undopmanueii:

BJIAJCTh HABBIKAMH TIIOJyYeHUS WHPOPMAUA (PU3AUECKOTO COACPKAHUS
U3 HWCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSATEIBHO OCYIICCTBIIATh TOWCK, aHAJIH3,
CUCTEMATHU3AIMIO W WHTEPIpETaAli0 HHPOPMAIUU PA3IUYHBIX BUIOB U (HOpM
MIPEICTaBICHHUS;

OIICHMBATh JIOCTOBEPHOCTH UH(OpMAITHH;

UCIIOJIB30BaTh  CpPeACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PENICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a/1a4 ¢ coOMt0/IecHEeM TpeOOBaHUN APrOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX M O3TUYECKUX HOPM, HOPM HWH(OOPMAIMOHHOM
0e30MacHOCTH;

CO3/7aBaTh TEKCThI (DU3UYECKOTO COJEPKAHUS B PA3IMUHBIX (hopMaTax C y4eTOM
Ha3HaueHUs MHGOPMAIMKM U 1EJIEBOM ayAUTOPUU, BBHIOMpAs ONTUMAIIbHYIO (opMy

MNpCaACTAaBJICHUA U BU3YyaJIM3allUU.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIe JCHCTBUA:

OCYIIECTBJISITH OOIIIEHUE BO BHEYPOUHOU ACSATEIBHOCTH;

paciio3"HaBaThb MIPCAIIOCBIIKH KOH(bHHKTHBIX CI/ITyaI_II/Iﬁ U CMATYATh I(OH(I)J'II/IKTBI;

Pa3BECPpHYTO M JIOTHMYHO H3JIaraTb CBOKO TOYKY 3PCHHA C HCIIOJIB30BAHNCM
SA3BIKOBBIX CPCACTB,

IOHHUMATh W HCIIOJB30BAThH IPCUMYIICCTBA KOMaHI[HOI;'I u HHI[HBHI[yaHBHOﬁ
paboThI;

BBIOMpaTh TEMaTUKYy U METOAbl COBMECTHBIX JEHCTBUN C y4ETOM OOIIMX

HHTCPECCOB U BO3MOXKHOCTEM KaXXI0I0 4JICHA KOJIJICKTHUBA,
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MIPUHUMATD HeJIn COBMECTHOU JICITEIBHOCTH, OpPraHu30BbIBATH
U KOODPJMHUPOBATH JACHUCTBUA MO €€ JOCTHKEHHUIO: COCTABJATH IUIAH JCHUCTBUM,
pacrpenensaTh poOJd € Y4eTOM MHEHUW YYaCTHHKOB, OOCYXJIaTh pPe3yIbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KAY€CTBO CBOETO BKJIaJa U KaXI0T0 yYaCTHUKA KOMaHAbl B OOLIUI
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE MPOEKTHI, OICHWBATH MAEU C TO3UIMA HOBHU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIIECTBJISITh  MO3UTUBHOE CTPATETMYECKOE TIOBEJCHUE B  Pa3IMYHBIX

CUTyalusiax, MposBJISAATb TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIIMATHUBHBIM.

PerynsitTuBHble YHUBeEpCaJbHbIE Y4eOHbIC AeiiCTBUSA:
Camoopranm3amnus:

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIBHYIO NIE€ATEIBHOCTh B 00JacTH
(U3HUKHU, BBISBIATH MPOOJIEMBI, CTABUTH U (POPMYJIMPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIEHO COCTaBJISATh IUIaH PELICHUs paCUETHBIX U KAUECTBEHHBIX 3a/ad,
IUIAH BBINIOJIHEHUSI NPAKTHUUECKOM pPAabOThl C YYE€TOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUH;

JaBaTh OIIEHKY HOBBIM CHUTYAIIUsIM;

paclMpsATh paMKHd Y4eOHOro INpeAMeTa Ha OCHOBE JIMYHBIX IMPEANOYTECHUH;

JefaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a pelIeHue;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CrIoco0CTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO DPYIUIIUU B 00J1aCTH HUBHKH,

MTOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTEIIbHBINA U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SJMOLUMOHAJIbHBIN HHTE/IEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTH KOPPEKTHUBBI B JIE€SATEIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIAM;

BJIAJI€Th HABBIKAMU MO3HABATEIBHOMN pedeKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUN;

UCIOJIb30BaTh MpUEMBI pedieKCuu sl OLICHKU CUTYallud, BHIOOpA BEPHOTO
peLIeHus;

yMETb  OLEHUBATb PUCKM U  CBOEBPEMEHHO  IIPUHHUMATb  PELICHUS
10 UX CHUKECHUIO;
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IIPUHUMATh MOTHMBBI M apPryMEHTBl JPYIMX IPH aHAIU3€ pe3yJbTaTOB
NEeATEIbHOCTH;

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJOCTATK! U JIOCTOMHCTBA;

[IPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX IIPU aHaJIu3€e pe3yJbTaToB
NEeATEIbHOCTH,

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH.

ITPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kracca obyqaronuiicss HayquTCs:

MOHMMATh 3HAUYECHHE OIMHUCATENIbHOM, CHUCTEeMAaTU3UPYIOIIEeH, O0ObICHUTEIHLHON
U TMPOTHOCTUYECKON (YHKUMA (PU3HUECKOW TEOPUUM — MEXAHUKH, MOJIEKYJISIPHOU
GuU3MKM W TEPMOAMHAMUKH, pOJIb (PU3MUECKOH Teopun B (OPMUPOBAHUU
NPEACTABICHUN O (PU3NUECKOW KapTUHE MUPA;

pasnuyaTh yYCIOBHUS NPUMEHUMOCTH H3YYEHHBIX Mojened (U3MUECKUX Tel
Y TIPOLIECCOB (SIBICHUN);

paznuyath ycioBUS (TpaHUIBl, O00JacTH) NPUMEHUMOCTH HU3YYEHHBIX
¢u3nyeCKuX 3aKOHOB, MOHMMATh BCEOOIMH XapakTep (yHIAaMEHTAJIbHBIX 3aKOHOB
Y OTPAaHUYECHHOCTH UCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHATH MEXAHUYECKUE, TEIUIOBBIE, AJIEKTPUUYECKUE
IIPOLIECCHI W SIBJICHUSI, HWCIIOJIb3YysS OCHOBHBIE IIOJOKEHUS M 3aKOHBl MEXAaHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOpUH, MOJEKYJISIpHOW (DU3MKU U TEPMOAMHAMUKH,
AIIEKTPOIANHAMHUKH;

aHAJIM3UPOBaTh M OOBACHATH (PU3MUECKHE SIBJICHUS, HUCIOJb3ys OCHOBHBIC
MOJIOKEHUS U (PU3HUECKHUE 3aKOHBI;

ONKCHIBaTh (PU3MUECKHE MPOLECChl M SBIEHUS, HCIOJb3YysS HEOO0XOAMMBbIE
BEJIMYHHBI;

OOBSACHATh OCOOCHHOCTH MPOTEKAHHUSI H3y4aeMbIX (PU3NYECKUX SIBICHUM;

MPOBOAUTL HUCCIEJOBAHUE 3aBUCHUMOCTH OJIHOW (PU3MUECKON BEIUYUHBI
OT JIpPYyrod C MCIOJIB30BAHUEM IIPSAMBIX U3MEPEHUM, NPU ITOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpPOBaTh pe3yibTaThl MOJYUYEHHOM 3aBUCUMOCTH (PU3NUYECKHX
BEJIMYMH B BHUJI€ TPA(PUKOB C yUeTOM aOCOJIOTHBIX MOTPEITHOCTEN U3MEPEHUM, AeNlaTh
BBIBO/IBI I10 PE3YyJIbTaTaAM UCCIIEA0BAHNUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIUYMH, IPU 3TOM BBIOUPATh
ONTUMAJIbHBIA METOJ W3MEpPEHUs, OLICHUBATh aOCOJIIOTHBIE W OTHOCHUTEJIbHbBIE

MOIrpCIIHOCTHU IIPAMBIX n KOCBCHHBIX I/I3MepeHHﬁ;
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MPOBOJUTH OMBITHl IO MPOBEPKE MPEIOKEHHON THIIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  COOMpaTh  OAKCIEPUMEHTAIBHYI0  YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYeHHBIE PE3YJIbTATHI U JICNIaTh BHIBOJ] O CTATyCE MPEIOKEHHOMN TUIIOTE3bI;

coOI0/IaTh MpaBuUiia OE30MacHOTO Tpyla MpU TMPOBEIACHUU HCCICAOBAHHM
B paMKax  MOpakTUKymMa ©M  Y4eOHO-MUCCIENAOBATENbCKOM  JEATEIbHOCTH
C MCTIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U J1a0OpaTOPHOTo 000PYI0BAHMUS;

peraTh pacyeTHBIC 3aJa4M C SBHO 33JJaHHOW W HESBHO 3aJaHHOUN (Pu3ndecKoit
MOJICJIbIO: Ha OCHOBAaHMM aHaIW3a YCJIOBHS OOOCHOBBIBATH BBIOOp (u3MUECKOU
MOJIEJIM, OTBeyarollell TpeOOBaHUSAM 3a7aud, NPUMEHATH (QOPMYIBI, 3aKOHBI,
3aKOHOMEPHOCTHM W TMOCTYJIaTbl (PU3WYECKUX TEOpPUH TMPU  HCIOIb30BAHUU
MaTEMaTHYECKUX METOJOB PEIICHUs 3adad, MPOBOJUTH pacdeThl Ha OCHOBAaHUU
UMEIOIINXCS JTAHHBIX, AHAJIU3UPOBATh PE3yIbTaThl M KOPPEKTUPOBATH METOJIbI
pElIeHUs C YY4ETOM MOJYyYEHHBIX Pe3yIbTaTOB;

peraTh KaueCTBEHHBIC 3a/1aud, TPEOYIOIIHe MPUMEHECHUS 3HAHUN U3 Pa3HBIX
pazznenoB Kypca (GU3MKH, a TaKKe HHTETpalid 3HAHUM U3 JPYruX NPEeIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO IICTIOYKY PACCYXICHUMN
C OMOPO Ha U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS;

WCITOJIB30BaTh TCOPETUICCKUE 3HAHUS TSI OOBSICHCHUSI OCHOBHBIX TIPHHITUIIOB
paboThl U3MEPUTEIHHBIX TPUOOPOB;

aHAIM3UPOBATh U OIICHUBATh TMOCIEACTBUS OBITOBOM W TPOW3BOJICTBEHHOU
NEATETLHOCTH YEeJIOBEKa, CBSI3aHHOW C (PU3MUECKMMH TIPOIeCCaMU, C TO3WINN
HKOJIOTUYECKOM 0e30macHOCTH, MPEICTaBICHUM 0 panuoHaIbHOM
MPUPOOIOIH30BAaHUN, @ TaKKE Pa3yMHOM HCHOJIB30BAHUM JOCTHXKCHUM HayKd
Y TEXHOJIOTUH TSl TAJIbHEHIIIEro pa3BUTHS YEJI0OBEYECKOTO OOIIECTBa;

MPUMEHSTh Pa3IUYHBIE CMOCOOBI PaboThl ¢ HH(pOpMaUen (U3TIECKOTO
CONEpKaHUsI C HCITOJIb30BAHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJOTHH,
IIPU 3TOM HCIIOJIH30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTHU JJIS MOUCKA,
nepepadoTKi W TPEAbSBICHHUS YYeOHOW M HAyYHO-TIOMYJISIpHOW WHGOpMAIINH,
CTPYKTYPUPOBAaHMSI W HMHTEPIIPETAIIMH HHPOPMAIUH, TIOJYYCHHONW W3 Pa3IMIHBIX
WMCTOYHHUKOB, KPUTUYECKHA aHAIM3UPOBATH MOTy4aeMyr0 UH(POPMAIIUIO U OIEHUBATH
ee JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUHM, TaK M HAa OCHOBE aHaIM3a
MCTOYHUKA HH(POPMAIINH;

MPOSIBJISITH OPTaHU3AIIMOHHBIE W TTO3HABATEILHBIE YMEHHUS CaMOCTOSTEILHOTO
MPUOOPETEHUST HOBBIX 3HAHWK B TIPOIECCE BBHITIOJIHEHUS TMPOEKTHBIX U y4eOHO-

UCCIIEI0BATENbCKUX pabor;
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pabotatb B Tpynmne C MCHOJHEHUEM pPa3UYHbIX COLMAJIBHBIX PpOJIEH;
OPOSIBJISITh MOTHBAILMI0O K Oyaymiedl MpoQecCHOHAIBHON —JIeATEIbHOCTH

I10 CIICTIHAJIBHOCTAM (1)I/I3I/IK0-T€XHI/ILIGCKOFO HpO(bI/IJISI.

K konny 11 kracca oGydaronuiicst HAQy4uTCS:

NOHUMATh POJib (PU3MKU B SKOHOMUYECKOM, TEXHOJOTMYECKOU, COIMaTIbHON
U 3TUYECKOM cepax NesITeIbHOCTH YEJIOBeKa, pojib U MECTO (PU3UKH B COBPEMEHHOM
HAYyYHOW KApPTUHE MHUpA, 3HAUYCHUE OINMUCATEIbHOM, CHCTEMATU3UPYIOLIEH,
OOBSICHUTENIFHOM W TMPOTHOCTHYECKON (PyHKUMN (U3NYECKON Teopuu, poib
duznyeckoit Teopun B GOPMHUPOBAHUH MPEACTABICHUHN 0 (PU3MUECKON KapTUHE MUPA,
MeCTO (PM3UYECKON KapTUHBI MUpa B OOLIEM psSAY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX NPEJCTABICHUIN O IPUPOE;

pasnuyaTh yCIOBHUS NPUMEHUMOCTH H3YYEHHBIX MoJened (U3MUECKUX Tel
Y TIPOLIECCOB (SIBICHUN);

pa3nuyath ycioBUs (TpaHMIlbl, OOJACTU) NPUMEHUMOCTH HW3YYEHHBIX
(¢bU3nYeCcKNX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB
Y OTPaHUYECHHOCTD HUCIIOJIb30BAaHNs YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSICHATH AJIEKTPOMATHUTHBIE, KBAHTOBBIE IPOLECCHI
U SBJICHUSA, MCHOJb3ysd OCHOBHBIE IIOJIOKEHUS W 3aKOHBI JJIEKTPOAUHAMUKH
Y KBaHTOBOU (pU3UKH;

OMKCHIBATH U3YUYEHHBIE (PU3NUYECKHE MPOLECCHI U SIBJICHMUS;

OOBSCHATH OCOOEHHOCTH TNPOTEKAHUS M3YYEHHBIX (PU3UUYECKUX SIBICHMIA;

NPOBOJUTh  HMCCIEAOBAaHME  3aBUCUMOCTEH  (PUBMYECKUX  BEJIIMYUH
C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUN, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUpPOBATH PE3yJbTATHI MOTYYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIIMYUH B BHJIE
rpaUKOB C y4eTOM aOCOJIIOTHBIX MOIPEUIHOCTEH W3MEpPEHUM, JenaTh BbIBOJBI
IO pe3yJbTaTaM UCCIIEI0BaHNUS;

IPOBOANTH KOCBEHHbIE U3MEPEHUS (DU3UUECKUX BEITUYMH, IIPU 3TOM BHIOMPATH
ONTUMAJbHBIA METOJ, HM3MEPEHHs, OIICHMBATh aOCOJIOTHBIE U OTHOCUTEIIbHBIC
MOTPEITHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUM;

MPOBOJUTH ONBITHl MO MPOBEPKE MNPEJI0KEHHON TUIOTE3bl: IJIaHUPOBATH
HKCIIEPUMEHT,  COOUpaTh  AKCHEPUMEHTAIbHYI0  YCTaHOBKY, AaHAJIU3UPOBAaTh

MOJIYYCHHBIC PE3yJIbTaTbl U ACJIATb BBIBOJ O CTATyCC npezmoxceHHoﬁ THUIIOTC3bI,
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cobmoaare mpaBuia 0€30MacHOro Tpynaa MpH MPOBEACHHHM HCCIEAOBAHUN
B paMKax  TMpakTUKymMa W  Y4eOHO-HCCIEAOBATEIbCKOM  JESITENbHOCTU
C MCTIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JIa0OPaTOPHOTO 000PYI0BAHNUS;

peraTh pacueTHBIC 3aJ]a4M C SBHO 3aJaHHOW W HESBHO 3aJaHHOU (HU3UIECKOM
MOJIETIBIO;

peraTh Ka4eCTBEHHBIC 3a/1au, TPEOYIOIIHEe MPUMEHEHUS 3HAHWN W3 Pa3HBIX
paznenoB Kypca (GU3MKM, a TakKe HHTErpaldyd 3HAHUM U3 JPYrux NpeIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTMYECKYIO LIETIOYKY PACCYXICHUMN
C OIOPOM Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUSA JJI1 OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB
paboThl U3MEPUTEIHHBIX TPUOOPOB;

aHAMM3UPOBATh W OIICHWBATH TIOCIEACTBUS OBITOBOM W TPOW3BOJICTBECHHOU
JESATEILHOCTH YEeJIOBEKa, CBS3aHHOM C (PU3MUECKUMHU TpOIecCaMu, C TO3UIUN
HKOJIOTUYECKOM 0€30MacHOCTH, IPEICTABICHUM 0 palMoOHAIIBHOM
MPUPOOIOIH30BAHUN, @ TaKKE Pa3yMHOM HCIOJIB30BAHUM JOCTHKEHUM HayKu
Y TEXHOJIOTUH ISl JAJIbHEHIIIEro pa3BUTHS YEJI0OBEUECKOTO OOIIECTBa;

OPUMEHATh Ppa3IMyHble CIOCOObI paboThl ¢ uHpoOpManKer (HU3NIECKOTO
COJIEp)KaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM HCITOIh30BaTh COBPEMEHHBIC HMH(POPMAIIMOHHBIE TEXHOJIOTHH ISl TIOWCKa,
nepepadoTKi ¥ TPEAbSBICHHUS YYeOHOW M HAyYHO-TIOMYJSIpHOUW WHGOpMAIIIH,
CTPYKTYPUPOBAaHMSI W HMHTEPIIPETAIIMU WHQPOPMAINH, TIOJYYCHHOW W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOJIy4aeMyr0 MH(OpPMAIMIO U OIEHUBATH
€€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE aHaIM3a
MCTOYHUKA UH(POPMALINH;

MPOSIBJISITH OPTraHU3AIIMOHHBIE W TTO3HABATENIbHBIE YMEHHUS CaMOCTOATEILHOTO
NPUOOPETCHUS HOBBIX 3HAHWKA B TIPOIECCE BBITIOJHEHUSI TPOSKTHBIX M Y4YeOHO-
HCCJIEI0BATENbCKUX PadoT;

pabotatb B Tpynme C WCHOJHEHUEM pPa3UYHBIX COIMAJIBHBIX POJICH;

MOPOSIBJISITh  MOTHBAIMIO K Oyayiiedl MpoQeCCHOHAIBHON NIeATEThbHOCTH

o CIIEIMATBLHOCTSIM (hU3UKO-TEXHUYECKOTO npodus.
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TEMATHYECKOE INIAHUPOBAHUE

10 KJJACC
N HaumenoBanue
) pasesioB ¥ TeM
/11
y4eOHOro npeaMera

Pa3nen 1. Mexannka
[TorpemnocTn
B
IKCIIEPUMEHTE

(Jtexrmst)

KomnnuectBo

[Iporpammuoe
COJIepKaHue

DKCIIEpUMEHT U TEOPUSI B
MPOLIECCE TO3HAHUS TPUPO/IBI.
HaGnronenue u skcriepuMeHT B
busuke.

Cnoco0bl u3MepeHus
(bU3UYECKUX BEJIMYMH (aHAJIOTOBbBIC
U U(PpOBbIE U3MEPUTEITHHBIC
puOOPHI, KOMITBIOTEPHBIE
JATYMKOBBIC

CUCTEMBI).

[Torpemnoctn u3MepeHuit
bu3rUecKuX BeMUnH (a0COIOTHAS
U OTHOCUTENbHAS).

I'unoresa. ®usnueckuit

3aKOH, I'PpaHUIbI €Ir0 IPUMCHUMOCTHU

XapakTepUCTHUKA IEITETbHOCTH

o0yJaronmxcs

Onepuposams NOHAMUAMU:
HaO0JI0ICHNE, DKCIIEPUMEHT, TUIIOTE3a,
Teopus, hu3nyeckas BeIUYnHa,
bu3nYecKuil 3aKOH, U3MEPUTETHHBIN
npuoop, U3MEpEHne, Pe3yabTaT
W3MEPCHHUSI, IICHA JETICHUS TIIKaJTbI
npubdopa, MOrpenrHOCTh U3MEPEHUSI.

IIpusooums npumepol
HaOJII0JICHH S, DKCIIEPUMEHTA,
TUIIOTE3bI, TCOPUH, (PU3UICCKUX
BEJTUYMH, PU3NUECKUX 3aKOHOB,
HU3MEPUTEITLHBIX TPUOOPOB.
Onpeodensams 1eHY JEIEHUS Kb
npudopa, abCOTIOTHYIO MOTPEITHOCTh

MpAMOIo N3MCPCHMUA.



3namo HOPMYIIBI TSI OLICHKU
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1.2

OrneHKa MorpenHocTen
MPSAMBIX U KOCBEHHBIX
U3MEPEHUMN
(camocrosiTenbHas

pabota)

Onpenenenne NorpemHocTein
IPSIMBIX U3MEPEHUH 110 3aJaHHBIM
pe3yJibTaTaM U3MEPEHHUI.
[Iprembl OLIEHKH OTPENTHOCTEN

KOCBEHHBIX U3MEPEHUN

OTHOCHUTENBHON MOTPENTHOCTH
KOCBEHHOI'0 M3MEPEHUS, ITpaBuiia
OKPYTJICHHS a0COTFOTHBIX
MOTPEIIHOCTEN, BBIPAXKEHUE
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN

B MPOIIEHTaX

Onepupogamsb NOHAMUAMU.
a0COIOTHASI IOTPEUIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS IOTPEIIHOCTh
U3MEpEHUSL.

IIpusooums npumepsl IPSIMbIX

Y KOCBEHHBIX U3MEPEHUM.
Onpeoenamp NOTPEIIHOCTH IPSIMbIX
WU3MEPECHUM.

Hcnonvzoeams MeTON TpaHULL

JUTSI OLIEHKH a0COJIFOTHOM MOTPEIIHOCTH
MPSAMOT0 U3MEpPEHUs, TpaBuiIa
OKpyTJieHUs a0COFOTHBIX
MOTPEIIHOCTEH, (POPMYIIBI JIJIs1 OIEHKHU
OTHOCHUTEIIbHON MOTPEIIHOCTH
KOCBEHHOI'O U3MEPEHMUS.

Ymemwb oxpyrisaTh aOCOMOTHBIE
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1.3.1 VYcpemuenue
n3mepenni. CirydaitHast
MOTPEIIHOCTh

(TIpaKTUKyM)

1

[IpubopHBIE MOrPETHOCTH,
CIly4yailHble MU CUCTEMAaTUYECKUE

IMOTpCIIHOCTHU

MOTPEIIHOCTH, BHIPAKATh
OTHOCUTEJIbHBIEC MOTPEIIHOCTH

B MPOIICHTAX.

Pewamys 3anaun Ha OLIEHKY
OTHOCHUTEJIBHBIX IOTPEMIHOCTEN
Onepuposams NOHAMUAMU:
MpUOOPHAs OTPEIIHOCTD, CITydaiiHast
MOTPEIIHOCTh, CHCTEMATUYECKast
IOTPEUIHOCTh, CPEHEE 3HAUCHHUE.
Ilpueooums npumepvt IpUOOPHOH,
CIIy4ailHOM U CUCTEMaTUUYECKON
MOTPELITHOCTH.

Onpeodensimsb SKCIEPUMEHTAIIBHO HAOOP
3HaYeHUN (HU3NUECKON BETUUMHBI

MIPU MPOBEICHUN HECKOJIbKUX
HE3aBUCHUMBIX U3MEPEHUN.
Hcnonvzosams GopMyIIbl 1151 CPETHETO
apu(PMETHIECKOTO HECKOJIBKUX YHCEII,
JUTS OTICHKU a0COTIOTHOM MOTPENTHOCTH
3Ha4YCeHUs (PU3NUECKON BETUUMHBI,
OLIEHEHHOT'O KaK CpeJlHEe

apupmMeTHIecKoe Habopa ee 3HaUCHUH.
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1.3.2 Kunemaruueckue
U3MEPEHUS TaJTbHOCTH
oJieTa, pacuer

HA4YaJbHOM CKOPOCTH

(IpaKTUKyM)

[Iepemelienue, CKOPOCTh

Y YCKOPEHHE MaTepuaIbHON TOUKH,
UX TPOEKIIUU Ha OCH CUCTEMBI
koopauHat. CiioxeHne
MEPEMEILECHUMN U CIIOKEHUE
CKopocTei. JIBuxkeHue Tena,
OpOILIEHHOTO MO/ YTIIOM

K TOPU30HTY. 3aBUCUMOCTD

Oyenusamsv 3HAUCHUE U3MEPSIEMOI
bu3nyecKoil BeIMYMHBI KaK CPEIHEE
apumetrnyeckoe Habopa ee 3HAYCHHUIH,
MOJIYYSHHBIX TIPU MPOBEJACHUU
HECKOJIbKMX HE3aBUCUMBIX U3MEPEHUI,
a0OCOJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh 3HAYECHUS 3TOU
(hU3nYECKOM BETUYUHBI.
Yemanasnuseams 63aumocessu

MEX/1y OLICHKOW 3HauYeHUsl PU3NUECKON
BEJINYMHBI, OTIPEIEIIIEMOM

0 pe3yJbTaTaM HECKOJIbKUX
HE3aBHCHUMBIX U3MEPEHUH, U CPEIHUM
apu(pMeTHYECKUM HECKOJIBKUX YHCEIT
Onepuposams NOHAMUAMU:

CKOPOCTb, YCKOPEHHE, CBOOOTHOE
najieHue, JabHOCTh MOJIeTa,
a0COIOTHASI TIOTPEUTHOCTh U3MEPEHUS,
OTHOCHUTEJbHAS TIOTPELIHOCTD
U3MEPEHUSL.

IIpusooums npumepvi CBOOOTHOTO

MaaCHuA TCI IIPU pa3JIMIHBIX
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KOOPJIMHAT, CKOPOCTH U YCKOPEHUS

MaTCpHaHBHOﬁ TOYKH OT BpCMCHU

3HAYEHUAX HAYaJIbHOW CKOPOCTH,

IIPY Pa3HbIX yriax MeXAy HadyalbHOU
CKOPOCTBIO 1 TOPU30HTOM.
Hcnonvzosams pynerky,
KHHEeMaTH4ecKue (OpMyJIbl,
ONKCHIBAIOIINE ABUKEHUE TENA,
OpOIIIEHHOTO MO/ YIJIOM K TOPU30HTY.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCHMOCTH JAJIBHOCTH MOJIETA TENA,
OpOILIEHHOTO TOPU30HTAJIBHO,

OT €r0 HAYAJIbHOW CKOPOCTH.
Hccnedosams 3aBUCUMOCTD TAJTIbHOCTU
noJsieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAaYaJIbHOU
CKOPOCTHU U UHMEPNPEMUPOB8ams
MOJIyYEHHBIE PE3YJIBTATHI.

Pewamw 3anauy Ha onpeneneHue

MO SKCIEPUMEHTANIBHBIM TAHHBIM
Ha4aJbHOU CKOPOCTH TeJa,
OpOIIEHHOTO TOPU3OHTAIBHO.
Onpeodenamsb aOCONIOTHYIO

H OTHOCHUTCIIBHYIO IIOI'PCHIHOCTD
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1.4  IIpocreitmme
TeOMETPUICCKHC
HU3MEPCHUS
(camocTosTenbHAS

pabora)

1.5 TIpadpuku
AKCTICPUMEHTATTBHBIX

3aBUCUMOCTEN.

MeTtoabl U IpUEMBI ITPOBEACHUS
MPSIMBIX ¥ KOCBEHHBIX H3MEPEHUN
r€OMETPUYECKHUX BEJIMYUH (JJIMHA,

yTOJ1, TUIOIIA b, 00HEM)

I'paduaeckoe npencrasienue
3aBUCUMOCTEN (PU3HUECKUX

BEJIMYMH JIPYT OT Apyra. JInHenHas

HAYAJIbHOM CKOPOCTH TENA,
OpOILIEHHOTO TOPU30HTAIBHO
Onepuposams NOHAMUAMU.
a0COJIIOTHAs OTPEIIHOCTh U3MEPEHHS,
OTHOCHUTEJIbHAS IOTPEIIHOCTh
U3MEpEHUSL.

3Hams METOIBI U IPUEMBI IPOBEACHUS
MPSMBIX U3MEPEHUN T€OMETPUUECKUX
BEJIMYHH.

Ipumenamo Gopmybi

JUISL OTpeieIeHHs aDCOMIOTHBIX

1 OIIEHKU OTHOCHUTEJIbHBIX
MTOTPELIHOCTEMN.

Pewams 3ana4y Ha onpeaeneHue
riomaan Gurypsl u 0obema tena

10 SKCIEPUMEHTAIEHO H3MEPEHHBIM
3HAYEHHUSM JIJTUH.

Onpedensimsb 3Ha4€HUS OTHOCUTEIIbHBIX
IIOIPEIIHOCTEN B IPOLIEHTAX
Onepuposams nonamuamu.: Tpadhuk
3aBUCUMOCTH OJTHOU (PU3UYECKON

BEJIMYUHBI OT APYTOM, TUHEHHAS
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['padmueckas
00paboTKa JTaHHBIX

(Jtexus)

3aBUCUMOCTDE. YTJIOBOU
K03 GUIIMEeHT U CBOOOHOE

cJlaraeMoe JIMHEMHOW 3aBUCUMOCTH

3aBHCHUMOCTb, YTJIOBOM KOO PHUITEHT
¥ CBOOO/IHOE cllaraeéMoe JIMHEHHOM
3aBUCUMOCTH, aIMPOKCUMAIIHS,
WHTEPIOJISALNSA, YKCTPATTOJISIINA.
3namw ipaBuIIa MOCTPOCHUSI TPaPUKOB
3aBUCUMOCTEH (PU3NUECKUX BEITUINH
ApYT OT pyra.

Cmpoums TpapuK JTUHEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BETUYHH
JPYT OT Jpyra.

Ipumensamo ipaBUIIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYMH APYT OT JApyTa.

Ipusooums npumepwl aNMpOKCUMAIINH,
WHTEPIOJISALNUN, YKCTPATIOJISIINH.
Ymems poBOIUTH MPOIIETYPHI
anmpPOKCUMAIUH, UHTEPIIOJISAIINH,
DKCTPATIOJISIIHH.

Onpedensimsb 3HAUEHUS YTIIOBOIO

ko3 dunreHTa 1 CBOOOTHOTO

cllaraeMoro JIMHEMHOM 3aBUCUMOCTH,

OLICHUBATDh UX a0COIIOTHEIE
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1.6

O6paboTka
HEJIMHEHNHBIX
3aBUCUMOCTEH:
JIMHEApHU3aLusl,

IoaCyCT 11omaian

I'paduueckoe npeacTaBiacHUe
3aBUCUMOCTEN (PU3MUECKHUX
BEJIMYMH JAPYT OT Apyra.
Henunelinas 3aBUCUMOCTD

" €C JINHCapU3alrsid

MOTPEIIHOCTH.

Yemanaenusamo 63aumocesasu Mexny
MaTE€MaTUYECKUM IIOHITUEM <«JIMHEHHAs
GYHKIUS) U TMHEHHOM 3aBUCUMOCTBIO
(bu3nyeCKuX BEIMYUH IPYT OT JIpyra.
Hccneoosams u unmepnpemuposamsp
rpauKy TMHEHHBIX 3aBUCUMOCTEN
(¢u3nyeCKUX BEIUYUH JIPYT OT JIpyra.
Pewams 3anaun Ha IOCTPOEHUE
JMHENHBIX rpaUKOB 3aBUCUMOCTEHN
(bu3MYECKUX BEJIMYUH APYT OT ApyTa
10 3aJIaHHBIM Habopam
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEAEIIATH 110 TOCTPOCHHOMY IpapUKy
YTI0BOM KO3 UIIMEHT U CBOOOTHOE
claraeMoe, OLleHUBAaTh UX a0COJIIOTHBIE
Y OTHOCHUTEJIbHBIE TIOTPEIHOCTH
Onepuposams nousmusamu. Tpadux
3aBUCUMOCTH OJHOM (pu3nyeckoin
BEJIMYUHBI OT APYrOM, HEJIMHEHHAS
3aBUCUMOCTb, JIMHEAPU3aLIUs

HEJIMHEHMHOM 3aBUCUMOCTH, TIJIONIA/Ib
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noJ1 rpauxom,
HOCTPOEHUE
KacaTeJbHBIX

K rpaduKy (JEKIIus)

o1 TpaikoM 3aBUCUMOCTH,
KacatelbHas K rpaduKy 3aBUCUMOCTH

B JIAHHOM TOYKE.

3namb nipaBUia TOCTPOCHUS TPaA(UKOB
3aBUCUMOCTEN (PU3UYECKUX BEJIMUYUH
JpYT OT Apyra, pU3NYecKuii CMBICH
MJIOIIAIM O] TPaMKOM 3aBUCUMOCTHU
U KacaTeJIbHOU K TpaduKy 3aBUCUMOCTHU
B JJaHHOM TOYKeE.

Cmpoumsb UCXOIHBIC

Y JIMHEApU30BaHHbIE TpaPuKU
3aBUCUMOCTEN (PU3UYECKUX BEJIMUYUH
JIPYT OT JApyra, KacaTelibHYIO K rpaduky
HEJIWMHENHOU 3aBUCUMOCTH B JJAHHOU
TOUKE.

Ilpumensams ipaBUIIa TOCTPOCHUS
rpadMKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Onpedensams 3HaYCHUS TUIOIIAIN

o rpapKoM 3aBUCHMOCTH

U YTJIOBOTO KOA(pPUIMEHTa

KacaTeabHOM K rpauKy HEMMHEHHON
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3aBUCUMOCTH B IAaHHOM TOYKE,
OLICHMBATh UX a0COJIFOTHBIE
MOTPEIIHOCTH.

Yemanasnusams 63aumocessu

MEX/1y MaTeMaTHUYECKUM MOHITHEM
«QYHKIUS» U 3aBUCUMOCTBIO
(U3MYECKUX BEJIMYUH APYT OT APYTa.
Hccnedosams u unmepnpemuposamso
rpadvKy HETMHEMHBIX 3aBUCUMOCTEMN
(bu3nyeCKuX BEIMYUH JPYT OT JIpyra.
Pewamy 3anaun Ha IOCTPOEHUE
JMHEapU30BaHHBIX IPAPUKOB
3aBHCHUMOCTEH PU3NUECKUX BEIUUNH
JpyT OT JIpyra 1o 3aJaHHbIM Habopam
HKCIIEPUMEHTAJIbHBIX IaHHBIX,
ONPEIENATH 10 MOCTPOCHHOMY TpaduKy
YTI0BOM KO3 (ULIMEHT U CBOOOHOE
cllaraemMoe, OLIEHUBATh UX a0COJIIOTHBIE

N OTHOCHUTCJIbHBIC IIOI'PCITHOCTH

1.7 Wsmepenue 2 PaBHOMEpHOE 1 HEpABHOMEPHOE Onepuposams nousmusamu. Tpapuk
3aBHUCHUMOCTH IPSIMOJIMHEWHOE ABUKEHUE. 3aBUCUMOCTH OJJHOM (pu3nyeckoin
KOOPJMHATHI TPAHUIIbI Koopaunara, Bpemsi, CKOpOCTb BEJIMYUHBI OT APYTrOi, HEIMHEWHas
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00J1acTH HaMOKaHHUA
OT BPEMEHH.
JInneapuzanus

3aBUCUMOCTH

(mpakTHKyM)

1.8  Hzyuenue ynpyroro
rucTepesnca

(TIpaKTUKyM)

Cuna. 3MepeHune cuiibl
JTAHAMOMETPOM. Y TIPyTUE
Y 9aCTUYHO yIpyTrHe nedopMaIuu.

Cuna ynpyroctu. 3akoH I'yka.

3aBUCHUMOCTb, JINHEAPU3ALIHS
HEJIMHEMHOW 3aBUCHMOCTH.

Cmpoumb TMHEapU30BaHHBIN rpaduk
3aBUCUMOCTH (PU3MUYECKUX BETUYNH
JIPYT OT Jpyra.

Ilpumensame nipaBUIIa MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Onpedensimsb 3HAYCHUS YTIIOBOTO

K03 duireHTa 1 CBOOOHOTO
cjaraemMoro rpaduka JUHEHHON
3aBUCUMOCTH, OLICHUBATH

UX a0COJIOTHBIC TTOTPEITHOCTH.
Hccrneoosams u unmepnpemuposamso
HEJIMHEUHYIO 3aBUCUMOCTh KOOPAUHATHI
rpaHUIlbl 00JACTH HAMOKAHUsI OyMaru
OT BPEMEHHU.

Hcnonvzosamsb CEKyHIOMED U PYIETKY
Onepuposams nowamusAMU: CUNA,
nedopmariusi, ynpyruii THCTEPE3uC.
Ymemw» popmynupoath 3akoH ['yka,

coOUpaTh IKCIIEPUMEHTATLHYIO
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OTtkiioHeHus OT 3aKkoHa ['yka.
I'ucrepesuc. Pabora cuiibl
Ha MaJIOM ¥ Ha KOHEYHOM
nepemMenieHuu. I'paguueckoe

MpeCTaBICHUE PAOOTHI CUITBI

YCTaHOBKY.
Dopmynuposeams TUNIOTE3Y O XapaKTEPE
3aBUCUMOCTH JJIUHBI 00BEKTa OT
BEJINYMHBI ITPUII0KEHHON K HEMY CHJIBL.
Cmpoumb HeTUHENHBIN rpaduk
3aBUCUMOCTH (PU3UYECKUX BEIIMUUH
ApYT OT Apyra.

Ilpumensamyo IpaBUIIa IOCTPOEHUS
rpadMKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYUH JPYT OT JIpyra.

Hccneoosams u unmepnpemuposamso
HEJIMHEVHYIO 3aBUCUMOCTD JIJIMHBI
00BbEKTa OT BETUYUHBI PUIIOKEHHOMN

K HEMY CHJIBL.

Onpedensime yro HaKJIOHA
KacaTeJIbHOH K TpaduKy HEITMHEHHON
3aBUCUMOCTH B JAHHOM TOUKE, MJIOIIAAb
o rpauKoM, OILICHUBATh A0COJIFOTHBIE
Y OTHOCHUTEJBHBIE MOTPEITHOCTH 3TUX
BEJINYHH.

Hcnonvzosams CEKyHIOMED

Y TUHAMOMETD.
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1.9

Haxoxnenue maccol
JIMHENKU U WIIPULIA
C IOMOIIIBIO
YPAaBHOBEILIMBAHUS

phiuara (mpakTUKyM)

AOCOIOTHO TBEPJI0€ TEO.
BpamarenbHoe ABUKEHUE
TBEPAOTO TeJIa. MOMEHT CHIIBI
OTHOCHTEJIbHO OCH BpAILICHUSI.
IIneyo cumbl. CnoKeHue Cuil,
MPUJIOKEHHBIX K TBEPJIOMY TEITY.
LenTp TsxEeCTH TENA. Y CIIOBHS

paBHOBECHS TBEPIOTO Tena. Peruar

Yemanasnusams 63aumocesisu

MEXIy OomnpeaeieHneM (hU3UIeCKOM
BEJIMYMHBI «MEXaHU4eckasi paboTay

U TEOMETPUUYECKUM MOHSATHEM
«IUTONIA]Ib TIO/ TPahUKOM 3aBUCUMOCTHU
BEJTMYMHBI CHJIBI OT BETUYUHBI
nedopmarum»

Onepuposams NOHAMUAMU. MOMEHT
CHJTBI OTHOCHUTEIIBHO OCH BPAIIICHUS,
TIJICYO CHITBI, IICHTP TSKECTH Tela,
phIvar.

Ymemsv hopmynupoBaTh mpaBUIIO
MOMEHTOB, YCJIOBUSI PAaBHOBECHS
a0OCOJIFOTHO TBEPJIOTO TEJIa, CKIAIbIBATh
CHWJIBI, IPUJIOKEHHBIE K TBEPJIOMY TEIY,
cOOUpPATH IKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums ipuMepsI MPUMEHCHHUS
pBIUAToB.

Dopmyauposams TANIOTEY O XapaAKTEPE
3aBUCUMOCTH KOOPAMHATHI TOUKU

OIIOPBI YPAaBHOBEIIEHHOTO pblyara
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OT BEJTUYMHBI CUJIBI, TPUIIOKEHHOU

K €r0 KOHILY.

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

Ipumensamo ipaBUIIa MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.
HUccneoosams u unmepnpemuposams
3aBHCHUMOCTH KOOPJAUHATHI TOUKH
OTIOpPHI YPaBHOBEIIEHHOTO phlyara

OT BEJTUYMHBI CUJTBI, IPUIIOKEHHOU

K €ro KOHILY.

Onpedensamy 110 TpaduKy TUHEHHON
3aBHCHUMOCTH 3HAUEHUS YTII0BOTO

ko3 duireHTa 1 CBOOOIHOTO
CcJIaraemMoro, OLleHUBaTh abOCONIOTHbBIE
¥ OTHOCHUTEIbHBIC TIOTPEITHOCTH ATHX
BEJIMYUH.

Hcnonvzoeams TUHENKY, a TaAKKe
HINPHUIL C JETICHUSIMU 1J151 U3MEPEHUS
o0Bema.

Pewamo 3a/[a4u O paBHOBCCHHU pbIdara
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1.10 Usmepenue
K03 uIrenHTa
HHEPreTUYECKUX MOTEPh
MPHU OTCKOKE IIapHKa
OT MMOBEPXHOCTH

(IpaKTUKyM)

I/IMHy.TIBC CHJIbI U U3BMCHCHUC

MMIYJIbCA TeJIa. 3aKOH COXPaHEHUS

nMmnyibca. Kunernueckas sHeprus

MaTepUaIbHON TOYKU. Teopema
00 U3MEHEHUU KUHETUYECKOU
SHEPTrUM MAaTEPHUATLHON TOUKHU.
[TorenumanpHbIE

Y HEMOTEHINATbHBIC CHJIBI.
[TorenunanbHas SHEPTHUSL.
[TorenuunanbHas s3HEprus Tena

B OJTHOPOJHOM I'PABUTALMOHHOM
nosie. CBsi3b pabOTHI
HETMOTEHIUAIBHBIX CUII

C U3MEHEHHUEM MEXaHUYECKOU
OHEPIUMU CUCTEMBI TEJ. 3aKOH
COXpAaHEHUSI MEXAaHUYECKOU
SHEPruu. YIpPyrue U Heynpyrue
CTOJIKHOBEHUS. BHyTpeHHs1s

SHEpPrus Tena

Onepuposams NOHAMUAMU. UIMITYJIbC
CHUJIBbl, UIMITYJIBC T€JIa, KHHETUYECKAas
DHEPIusl MaTEPUAIBHONU TOYKH,
IIOTEHIMAJIbHBIC ¥ HETIOTCHIIUAJIbHBIE
CHWJIBI, IOTEHIIMAJIbHASL SHEPTHSI

(B T.4. TeJ1a B OJTHOPOJTHOM
I'PaBUTAILIMIOHHOM I10JIE), YIPYTUe

Y HEYIIPYTHUE CTOJKHOBEHUS.

Ymems popmynrpoBaTh 3aK0OH
COXPaHEHMS UMITYJIbCA U TEOPEMY

00 U3MEHEHUU KHHETUYECKON SHEPTUH
MaTEepUAIBHON TOYKH, 1aBaTh
ONPEEIICHUE MOTEHIUAIbHBIX

Y HENOTEHIIMAJIBHBIX CHIL;
(bOopMyIMpPOBATH 3aKOH COXPAHEHHUS
MEXaHUYECKON DHEPIUH.
IIpueooums npumepsl cydaes,
KOTJ]a UMITYJIbC TE€Ja COXPAHAETCS
WJIM HE COXPAHSIETCS, KOraa
MEXaHUYECKasl SHEPTHUsI CUCTEMBI
COXPaHAETCS UM HE COXPAHSIETCS,

YOPYTUX U HEYIIPYTUX CTOJIKHOBEHUH.
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Hroro no pazgeny

20

Dopmynuposams TUTIOTE3Y O XapaKTEPe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapUKa
MOCJIE COYJIAPEHUS C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJA OT BBICOTHI
copoca.

Cmpoums TUHENHBIA U HEJTUHECUHBIN
rpaduK 3aBUCUMOCTU (PU3UUECKUX
BEJIMYUH JIPYT OT Apyra.

Ipumensmo nipaBUiIa TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT Apyra.

Hccrneoosams u unmepnpemuposamso
3aBHCHUMOCTH BBICOTHI OTCKOKA IIapuKa
MIOCJIE COYJAPEHUS C IOBEPXHOCTHIO
TOPU30HTAJIBLHOTO CTOJA OT BBICOTHI
copoca.

Hcnonvzosams pyneTKy.

Pewamo 3agaun 06 aGCOTOTHO
YOPYTHX ¥ a0COJIFOTHO HEYNPYTHX

COyZapeHUSIX
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Pa3nen 2. MoJgiekyJsipHasi pu3nka ¥ TepMOIMHAMUKA

2.1. Onpenenenue 2 KonnuecTBo TEmioThI.
TEIUIOEMKOCTH TermnoemMKkocTh Tena. Y iejabHas
TBEPJIOTO TeJla U MOJISIpHAs TETJIOEMKOCTH
(IpaKTUKyM) BEIIIECTBA. Y paBHEHUE TEILNIOBOTO

Oananca. TermoBoe paBHOBecCHE

Onepuposams noHAMuUAMU. KOTUYECTBO
TEIJIOTHI, TETUIOEMKOCTD Tea, YAeabHas
Y MOJISIpHAs TETJIOEMKOCTH BEIIECTBa,
TEIJIOBOE paBHOBECHE.

Ymems popmynupoBaTh ypaBHEHUE
TEIJI0BOro OanaHca, cooupaTh
AKCIIEPUMEHTAILHYIO YCTAaHOBKY.
IIpusooums npumepwi Ted,
00J1aTaroNNX OJUHAKOBOU
TEIUIOEMKOCTBIO, HO Pa3InYHON
YIEJIbHOU TEINIOEMKOCTBIO.

Ilpumensmo ypaBHEHUE TETJIOBOTO
OayaHca JJ1s1 OnMcaHus mpolecca
Ter1000MeHa TBEPAOro TeJia C BOJIOH.
Uccnedosams TeminoodOMeH

MEXTy TBEPJIbIM TEJIOM U YKUIKOCTSIMHU
U UHMepNpPemupo8ams Pe3yabTaThl
ATUX OMBITOB.

Onpedensims TEMI0EMKOCTh TBEPAOTO
TeJa Ha OCHOBAHUU PE3yJIbTaTOB

OIIBITOB IO U3YUYCHHIO TeriooOMeHa
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2.2.

N3smepenune
TEMIIEpaTypbl pyK
AKCIIEPUMEHTATOPA
Y JJaBJIEHUs1, KOTOPOE
MOTYT CO31aTh

€ro Jerkue
(mpakTHKyM)

JlaBnenue, o0beM, TEMIeparypa,
KOJIMYECTBO BenlecTna. MneanbHblid
ra3. YpaBHeHue MenaeneeBa—
Knaneiipona. ['a30BbI€ 3aKOHBI.

I"a30BbIil TEpMOMETP

MEXK1y TBEPIbIM TEJIOM U JKUIKOCTSIMH
C pa3HBIMHU TEMIIEpPATypaMHu, OLIECHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
HOTPEIHOCTH U3MEPEHHON BEJTUYHHBI.
Hcnonvzoeamsb TEPMOMETD.
Ycmanasausams 63aumocessu

MEX/1y 3aKOHOM COXPAaHEHHUS SHEPTUU
Y ypaBHEHHEM TEIIOBOTO OanaHca.
Pewamy 3a1aun Ha IPUMEHEHUE
ypaBHEHUS TEIJIOBOrO OajaHca
Onepuposams nowsimusamu. JaBJICHUE,
o0beM, Temneparypa, KOJIn4eCTBO
BEIIIECTBA, HJcaJIbHBIN ras.

Ymems 3anuceiBaTh ypaBHEHHUE
MenneneeBa—Kianeipona,
(dbopMynupoBaTh ra30BbIe 3aKOHBI,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

3name yCTPONCTBO U MPUHLIUI paOOTHI
ra3oBOT0 TEPMOMETPA.

IIpusooums npumepsl NOBEICHUS ra3a
IIpU U3MEHEHUH €ro JIaBJIeHHs, 00beMa,

TEMIIEPaTyphl.
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2.3.

O dexTuBHbIM

K03 HULKEHT
AKECTKOCTU CUCTEMBI.
Onpenenenue MOyJIst
FOnra npoBosioku

C IOMOIIBIO phlYara.
Onpenenenue npeaena
ynpyroi aedopmaruu
(mpakTHKyM)

Jedbopmanuu TBEpAOTO Tea.
Pactskenue u cxxarue. Monynb
IOnra. Yopyrue u neynpyrue
nepopmanuu. [Ipenen ynpyrux
nedopmarmii. 3akon ['yka.
MOMEHT CHJIBI OTHOCHUTEIIBHO OCH
BpameHus. [linedo cuibl. YcnoBus

paBHOBECHS TBEPAOTO Tena. Peruar

Ilpumensams TUHEUKY U CEKYHIOMED.
Onpeodensams TEMIIEPATYPY U JaBICHUE
MJICAJIbHOIO ra3a 1o pe3yJbTaram
OTBITOB C CAMOJICJIbHBIM Ia30BbIM
TEPMOMETPOM.

Hcnonvzoeamsb NTUHENKY

Y CaMOJENBbHBIN ra30BbI TEPMOMETP.
Yemanasnusams 63aumocessu
ME3K]ly BHEIIIHUMU U BHYTPEHHUMU
MakpornapaMeTpamu
TEPMOJMHAMUYECKON CUCTEMBI.
Pewamys 3anaun Ha TpUMEHEHNE
ypaBHeHust Menaeneesa—Kianenpona
Onepuposams nouamusamuy. yupyrue
U Heynpyrue nedopmarium,

npezen ynpyrou negopmarmu,
MoxyJsib FOHra, MOMEHT CHIIbI
OTHOCHUTEJIBHO OCH BPAILICHHUS, ILIIEHO
CUJIBL, pbIYar.

Ymems dhopmynupoBath 3akoH ['yka
JU1s1 iehopMaliuy pacTsHKeHUs
OJIHOPOJHOTO CTEPAKHS C MOCTOSTHHBIM

MMOINCPCUYHBIM CCHCHUECM, YCIIOBHC
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paBHOBeCHs a0COIIOTHO TBEPAOIO TeNa,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooums npumepwvl ynpyrux

Y HEYTIpyTUX Aedopmaiuii, MaTepraioB
C pa3nuuHbIMU MoayssiMu FOHra.
Ilpumenams 3akoH I'yka qys pacuera
nedopMauu pacTsKEHHsI IPOBOJIOKH.
HUccneoosams 3aBUCUMOCTD yJITTUHEHUS
MIPOBOJIOKU OT BEJIMYUHBI
pPacTATUBAIOIIEH €€ CUJIbI

U UHMEpPNPemupo8amy

MOJIyYeHHbIE PE3YJbTAThI,

B TOM YMCJIE JJIs ONIPENEIICHMS Tpeaena
yrapyroi aedopmanuu.

Onpeodensms Moiynb FOHra npoBoIoKu
Ha OCHOBAHMH PE3YJIbTAaTOB OIBITOB

M0 PACTSKEHUIO TPOBOJIOKH

C IMIOMOIIIBIO PA3JINYHBIX MO BEIUYHHE
CHJI, OLICHUBATh a0COTIOTHYIO

Y OTHOCUTEJBHYIO MTOTPELIHOCTh

u3MepeHHoro Moy FOxra.
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2.4.

N3mepenune
koa¢dunrenTta
IOBEPXHOCTHOTO
HaATSDKEHUS METOJIOM

OTpbIBA (IIPAKTUKYM)

IToBepXHOCTHOE HATSKEHUE.
Koadduiment noBepxHOCTHOTO
HaTsDKeHus. Criia MOBEPXHOCTHOIO
HaTsDKeHus. KanspHasie
siBJicHUs. JlaBieHue

IIOJ] UCKPUBJIEHHOM ITOBEPXHOCTHIO

xunkoctu. opmyna Jlammaca

Hcnonvzosams HEpaBHOILICUUN phIyar
JUISl YBEJTMYEHUS CUIIBI U TIEPEMEILICHUS.
Pewamyo 3anaun Ha NpUMEHEHNE 3aKOHA
I'yka g pacueTa pacTsKeHUS

Y C)KaTHs CTepIKHEU

Onepupogamsb NOHAMUAMU.
MMOBEPXHOCTHOE HATSKEHHUE,

KO3 PUITMEHT TOBEPXHOCTHOTO
HATSHKEHUS, KAaUJUISIPHBIC SBJICHUS.
Ymemw 3anuceiBaTh HOPMYITY JJ1s1 CUIIBI
MMOBEPXHOCTHOTO HATSHKEHUS, (hOPMYITy
Jlamutaca ayist onpeneneHus JaBJICHUs
T10JT ICKPUBJICHHOMN MTOBEPXHOCTHIO
KHUJIKOCTH, COOMPATh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
1Ipusooums npumepvl MTOBEPXHOCTHBIX
SIBJICHUW U KAITWUISIPHBIX SBJICHUM.
IIpumensams METOJ OTPHIBA PAMKH

OT TOBEPXHOCTH JKUAKOCTH

JUTst u3MepeHust Ko duirenTa
MMOBEPXHOCTHOT'O HATSXKEHUSI AKUJIKOCTH.

Hccneoosams 3aBUCUMOCTD BEJTMUUHBI
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2.5.1. OnpeneneHne TOYKH

pochl (IPAKTUKYM)

HacplieHHble ¥ HEHACHIIIIEHHbBIC
napsl. KauecTBeHHas 3aBUCHMOCTD
TUIOTHOCTH | JTABJICHUS
HACBIIIEHHOTO Mapa

OT TEMIIepaTyphl,

UX HE3aBUCUMOCTH OT 00bEMA

CHJIBI, HEOOXOJUMOM JJIs1 OTPHIBA

OT IOBEPXHOCTH BOJIbI IIPOBOJIOYHOMN
paMKH, OT €€ IIEpUMETPa

U uHmMmepnpemupo8ams pe3ybTaThl
ITPOBEJCHHBIX U3MEPECHUM.
Onpeoensamob KO3PHUITUEHT
ITOBEPXHOCTHOTO HATSKEHUS JKUIKOCTH
I10 pe3yJIbTaTaM IIPOBEIECHHBIX
U3MEPEHUH, OIIEHUBATh a0COJIIOTHYIO
Y OTHOCUTEJIbHYIO IOTPEIIHOCTh
U3MEPEHHOMN BEJINYMHBI.
Hcnonvzoeams peruar s CO34aHUs
CHWJIBI 33JJaHHOMN BEJIMYNHBI.

Pewamyo 3anaun Ha IpUMEHEHNE
(bOopMyJIBI 17151 CUITBI TOBEPXHOCTHOTO
HaTsDKeHUs U hopmydsl Jlammaca
Onepuposams NOHAMUAMU.
HACBILICHHBIN U HEHACBIIIEHHBIN T1ap,
BJIQYKHOCTb BO3/yXa, a0CONIOTHAs

Y OTHOCHUTEJIbHAS BIIAXKHOCTb.

Ymemb xaueCTBEHHO ONKCHIBATH

3aBHUCHUMOCTBD IINIOTHOCTH U AABJICHUA
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HAaCBIIEHHOI 0 napa. BiaxHoCTh
BO31TyXa. AOCOIIOTHAS

U OTHOCHUTCIIbHAA BJIA)KHOCTD

HACBIIIECHHOTO [Tapa OT TeMITepaTypHl,
X HE3aBUCHMOCTH OT 00beMa
HACBIIIICHHOTO T1apa, COOMpPaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooumv npumepsvl HaACHIIICHHOTO
1 HEHACBIIIICHHOT'O Tapa.
Hccnedosams niporiecc BhIIAACHUS
POCHI [P MIOHUKECHUHU TEMITEPaTyPhl
BJIQYKHOTO BO3/yXa

U UHMepnpemuposams OTyICHHBIC
PE3yJIbTaThI.

Onpedensims 10 TOTYYEHHBIM
HKCIIEPUMEHTAIbHBIM JaHHBIM
TEMIIepaTypy TOUYKY POCHI, U 3aTEM,
C ITOMOIIBIO TAOJIHIIBI 3aBUCHMOCTH
JIABJICHUS HACBIIIICHHOTO T1apa BOJIbI
OT TEMIICPATYPbl, OTHOCUTEIIbHYIO
BJIQKHOCTh BO3/IyXa, a TAKKE
a0COIIOTHBIE U OTHOCUTENIHHBIE
MOTPEITHOCTH STUX BCJIMUMH.
Hcnonvzosams TepMOMETD.

Pewams 3a1aun Ha BEIYUCIIEHUE
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2.5.2. 3HaKoMCTBO
C DJICKTPUYCCKUM
KOHJICHCAaTOPOM

(TIpaKTUKyM)

DIIEKTPUYECKUI 3aps/I.
DIIEKTPUYECKOE TOJIE.
HanpsikeHHOCTh ¥ TOTeHIIUAN
ANEKTPUYECKOro moJsi. Pa3HocTh
MOTEHIUAJIOB U HANPSKEHUE.
N3MepeHne HanpsHKeHUsL.
BonsT™eTp. Konnencarop.
DIIEKTPOEMKOCTh KOHAEHCATOpa.
[TapanmnensHoE

U MIOCTIEI0BATEILHOE COSIMHEHHE

KOHIEHCATOPOB

aOCOJIIOTHOM M OTHOCUTEIIHON
BJIAKHOCTHU

Onepuposamb NOHAMUAMU.:
AIIEKTPUYECKU 3apsijl, ITEKTPUUECKOE
noJie, HaMPSHKEHHOCTh U MIOTEHITHAI
AIIEKTPUYECKOTO TOJISA, PA3HOCTh
NOTEHLUAJIOB U HaNpsKEHUE,
KOHJICHCATOP, AIEKTPOEMKOCTb
KOHJ/IEHCATOPA.

Ymemsb BIUMCIHATH 3apsi KOHAEHCATOPA
0 €r0 NEKTPOEMKOCTHU

Y HaIIPSDKEHUIO, TPUMEHSTH (YOPMYJIIbI
JUISL pacyeTa 3JIEKTPOEMKOCTH

IIPU MOCIIEI0BATEILHOM

¥ TIapaJuIeIbHOM COCTUHEHHUH
KOHJIEHCATOpPOB, COOMpPaTh
DIIEKTPUYECKYIO IIETIb.

IIpusooums npumepbvi
MOCJIEA0BATEIBHOIO U MAPAIIIEIBHOTO
COCTMHEHMS KOHJICHCATOPOB.
Hccnedosams 3aBUCUIMOCTD

HaIpsKCHUS HaA KOHACHCATOPC
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Hroro no pazgeny
Pasznen 3. JieKTpoaguHAMMKA.
3.1. HM3yuenwue mporecca
pa3psIKK KOHACHCATOpa

(mpaKkTHKyM)

DIIEKTPUUECKUM 3apsi/l.
DIIEKTPUUYECKOE TOJIE.
HanpsikeHHOCTh U TOTEHITHAT
AIIEKTPUYECKOT0 MoJsl. Pa3HOCTD
NOTEHIMAJIOB U HalpsKEHUE.
O/1C ncrounuka Toka. I3mepenue

HanpsbkeHus. BonsTmeTp.

OT €0 JIEKTPOEMKOCTH
U UHmMepnpemupo8ams pe3yJbTaThl
ATOTO IKCHEPUMEHTA.

Onpedensims OTHOLICHUE
ANEKTPUYECKUX EMKOCTEN JIBYX
KOHJICHCATOPOB IO U3MEPEHHBIM
3HAYEHHUAM HaIPSKEHUS Ha HUX,
OLIEHUBATh A0COIIOTHBIE

Y OTHOCHUTEJIbHBIE TOTPELIHOCTH
U3MEPSEMBIX BEINYHH.
Hcnonvzoeamsb BOIBTMETP.
Pewamyo 3a1aun Ha coeMHEHNE

KOHJICHCATOPOB

Onepuposamb NOHAMUAMU.
ANIEKTPUUYECKUH 3apsifl, DJICKTPUIECKOE
1oJjie, HAmPsHKEHHOCTH U MTOTEHIIHAIT
AJIEKTPUYECKOTO MOJIs, Pa3HOCTh
MOTEHITMAJIOB U HAIPSHKEHUE,

OJIC ucrtoyHmka Toka, KOHJIECHCaTOoD,

QJICKTPOCMKOCTE KOHACHCATOPA,
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KoHnneHcarop. DIeKTpOEeMKOCTb
KOHJICHCATOpa. DICKTPUUECKOE
conpotuBieHue. 3akoH Oma

JUISL TIOJTHOM (3aMKHYTOM )
AJEKTPUYECKON LIETIH.
Konzgencarop B 1ienu noCTOSTHHOTO

TOKa

ANEKTPUUYECKOE COMPOTUBIICHHUE.
Ymems popmynupoBats 3akodH Oma
JIJIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKOM 1IETIH, BBIYUCIISATh
3apsii KOHAEHCATOpa

10 €T0 AIEKTPOEMKOCTH

U HaIIPSHKEHUI0, COOMPAThH
AIEKTPUUYECKYIO 1IETIb.

Ilpueooums npumepol IOBEICHUS
KOHJIEHCATOpa, BKIIFOYEHHOTO B LIETIb
MOCTOSIHHOT'O TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA OT BpEMEHHU
MIpU pa3psiaKe KOHAEHCATOpa

4yepes pe3ucTop.

Cmpoumbw TpadviK 3aBUCUMOCTH CHJIBI
TOKa OT BPEMEHU TIPH pa3psiIKe
KOHJICHCATOpa 4epe3 Pe3ucTop.
Ilpumensame nipaBUIIa MOCTPOEHUS
rpaKOB 3aBUCUMOCTEH (DH3NISCKUX
BEJIMYMH JIPYT OT Apyra.

Hccneoosamsb 3aBUCUMOCTD CHJIBI TOKA
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3.2.

Onpenenenue
yAEIBHOTO

COIIPOTHUBJICHUSA

Cuna toka. Hanpsixenue. 3akoH
Oma s yyacTka LenH.

9JICKTpI/I‘I€CKO€ COIIPOTUBIICHUC.

OT BPEMEHH TIPU PaA3PSIIKE
KOHJIEHCATOpa Yepe3 pe3UCTop

U UHMEPNPemupos8ams 3Ty
3aBUCUMOCTb.

Onpeoenamp 3AEKTPOEMKOCTh
KOHJEHCATOopa,

BBIPAXKAS €€ Yepe3 YrioBOu
K03(PUIIMEHT KacaTeIbHOH K rpaguKy
3aBUCUMOCTH CHJIBI TOKA Pa3psIKU
KOHJIEHCAaTOpa OT BPEMEHH,

OLICHUBATh a0COJIFOTHYIO

Y OTHOCHUTEJIbHYIO MOTPEIIHOCTh
AIIEKTPOEMKOCTH.

Hcnonvzoeams BONBTMETP

U CEKYHIOMED.

Ycmanasnuseams 63aumocessu.
Pewams xauecTBEHHBIE 3a/1aUH

0 KOHJEHCATOpaXx, BKIIFOUEHHBIX B 1€
MIOCTOSIHHOT'O TOKa

Onepuposamb noHAMUAMU.

CHJIa TOKa, HalpsKEHHUE,

QJICKTPHUYICCKOC COIMPOTUBIICHUC,
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Marepuaa MpoBOJIOKH

(mpakTHKyM)

3aBUCUMOCTb COIPOTUBIICHUS
OJTHOPOJTHOTO IIPOBOJHHUKA

OT €T0 JUIMHBI U TUIOIIAAN
MIOTIEPEYHOI0 CeYEHUs. Y IeIbHOE

COIIPOTUBJICHUC BCIICCTBA

yAEIbHOE CONTPOTUBIICHUE
BEIIECTBA.

Ymems popmynuposats 3akoH Oma
JUTSl y9acTKa IIETIH, 3aIiChIBATh
dbopmyiy 1J1s1 3aBUCUMOCTH
COMPOTHUBJICHUS OJTHOPOHOTO
MIPOBOJIHUKA OT €r0 JJIUHbI

U IJIOIIA]TU [TOTIEPEYHOT0 CEUCHUS,
coOUpaTh IEKTPUUECKYIO LIETIb.
IIpusooums npumepsl BEECTB

C Pa3JIMYHBIM yJIeTHbHBIM
COTIPOTHUBIICHUEM.

Tpumensmov METO U3MEPCHHUSI

MaJIbIX AJIEKTPUUECKHUX
COITPOTHUBJICHU.

Hccnedosams 3aBUCUMOCTD
HaIPSHKCHUS MEKy KOHITAaMHU OTpe3Ka
MIPOBOJIOKHU OT JIJTMHBI TOTO OTPE3Ka
U UHMepNpemupo8ams pe3ynbTaThl
MPOBEICHHBIX U3MEPEHUH, BBIYUCIISTh
ANEKTPUUECKOE CONMPOTUBICHUE OTPE3Ka

ITPOBOJIOKH 110 U3MCPCHHBIM 3HAUYCHUSM
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3.3.

N3smepenune
BOJIbT-aMIIEpHOU
XapaKTEPUCTUKU
IIOJIYTIPOBOXHUKOBOIO

nuona (MPaKTUKYM)

[TonynpoBonuuku. CoOCTBEHHAs
Y IIPUMECHAS IPOBOJIUMOCTD
IIOJIyIIPOBOIHUKOB.

CgolicTBa p-n-nepexona.
ITomynpOBOXHUKOBBIN TUOL

CUJIbI TOKA U HAMPSKECHUS.
Onpeodensams yaenbHOE COTPOTUBIICHUE
Marepualia MPOBOJIOKHU MO U3BECTHBIM
JUIMHE, TUaMETPY U COMPOTUBIICHUIO,
OILICHUBATh A0COJIOTHYIO
Y OTHOCUTEJIbHYIO TOTPEIIHOCTh
YACIBHOTO COMPOTUBIICHUS.
Hcnonvzosams MyaIbTUMETP B pEKAMaX
BOJIETMETPA U aMIIEPMETPA, JINHEHKY,
MHUKPOMETP.
Pewamyo 3anaun Ha 3akoH Oma
JUJISl y4acTKa ey U Ha 3aBUCUMOCTD
CONPOTUBJICHUSI OTPE3Ka MPOBOJIOKU
OT €r0 XapaKTePUCTUK
Onepuposams NOHAMUAMU:
MOJTYTIPOBOIHUK, COOCTBEHHAS
U TIpUMECHAasi TPOBOJANMOCTD,
p-N-niepexo/1, TOJyIPOBOTHUKOBBIN
JTUO]I.
Ymems 0OBICHATH IPUPOTY
COOCTBEHHOM Y MMPUMECHOM
MIPOBOJIMMOCTH, CBOMCTBA
p-N-nepexojia, MPUHIIUI IeUCTBUS
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MOJIyITPOBOJJHUKOBOIO IMO/IA,
ero GyHKIIMOHUPOBAHUE

MIPY BKJITFOYCHUH B DJIEKTPUUYECKYIO IIETTh
MTOCTOSTHHOTO TOKa B TIPSIMOM

1 B 00paTHOM HaIlpaBJICHUU, COOUPATH
ANEKTPUUECKYIO 1IeTh, YNTATh
MapKHUPOBKY MOJIYITPOBOJHUKOBOTO
JTMOJ1A.

IIpusooums npumepsl NCTIONH30BAHUS
MOJTYIIPOBOTHUKOBOTO IMO/1A

B DJICKTPUYECKUX IICTISIX.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIBI TOKQ, TEKYIIETO
4yepe3 MOoTyIPOBOAHUKOBBIN U0,

OT TTOTAHHOTO HA HETO HAMPSIKCHHUS.
Cmpoumbs S5KCIEPUMEHTAILHO
BOJIT-aMIICPHYIO XapaKTEPUCTHKY
(BAX) nosynnpoBOJHUKOBOTO IMOa
MIPY €r0 BKIIFOUCHUH B AJICKTPUIECKYIO
IETTb TOCTOSTHHOTO TOKA B MPSMOM

¥ B OOpaTHOM HaIlpaBJICHUU.
Ipumenamo nipaBuIIa MOCTPOCHUS

rpaduKoB 3aBUCUMOCTEN (PU3NUECKUX
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Hroro no pazgeny
OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34

BEJIMYUH JIPYT OT Apyra.
Hccneoosams BAX
MOJTyITPOBOTHUKOBOTO THO/IA,
BKJIIOYEHHOTO B IIEITh IIOCTOSHHOI'O TOKA
B IIPSIMOM M B 0OpaTHOM HarpaBJICHUH
U UHMePNPemupo8ams

ATy 3aBUCUMOCTb.

Onpedensimsb dNEKTPUIECKOE
COMPOTHUBJICHUE TIOJIYITPOBOTHUKOBOTO
JTMO/1a TIPU TAaHHOM 3HAYCHUU
HaIpsHKEHUs, OLICHUBATh a0COIIOTHYIO
1 OTHOCUTEJILHYIO ITOTPEITHOCTh

9TOM (HPU3UICCKON BEIIMUUHBI.
Hcnonvzosams BOTBTMETP, aMIIEPMETD,
TIEPEMEHHBIN PE3UCTOP, MAKETHYIO
TJ1aTy, MTOJYIPOBOTHUKOBBIN THOI.
Pewams 3agaun Ha 11eNIU IIOCTOSIHHOTO
TOKA MPH HATMYHUH B HUX HJICATHHOTO

Juoaa
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11 KJIACC

HanmenoBanue
Ne KomnuectBo
pa3aesnoB U TEM
/11 4acoB
y4eOHOro npeamera
Paznen 1. Dnexkrpoamnamuka
1.1. Onenka BETUYUHEBI 2
TOPU3OHTAIILHOU
COCTAaBJISIIOIIEH
MarHUTHOM UHAYKIINHU
MAarHUTHOTO IO

3emuin (TPaKTUKYM)

[IporpammHoe copepkanue

MarnautHoe nose. Bektop

MAarHuTHOM MHAYKIUU. [TpuHImn

CYIICPIIO3UIHNH MAaIrHUTHBIX MOJICH.

JIMHMY MarHUTHOW MHTYKIIHMH.
MarauTHoOE noJie KaTylKu

C TOKOM

XapakTepUCTHUKA 1€ TETbHOCTH

00y4Jaronmxcs

Onepupoeamb norAmMuAMU. MarHuTHOC

1oJie, BEKTOP MarHUTHOW MHIYKITUH,
JMHUU MarHUTHOW UHIYKITUU.
Ymems hopMyaupoBaTh NMPUHIIUIL
CYTIEPIIO3HUIIMA MAarHUTHBIX TTOJICH,
M300paKaTh TUHUU UHAYKITUU
MarHUTHOTO TIOJISI KATYIIIKU C TOKOM,
coOUpaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusooums npumepvi IPUPOTHBIX
00BEKTOB M TEXHMYECKUX YCTPOMCTB,
SIBJISTFOIITUX CSl HCTOYHUKAMM
MOCTOSTHHOTO MarHUTHOTO TIOJISI.
Ipumernsmy MPUHITATI CYTIEPTIO3UITAN
MAarHUTHBIX TTOJICH.

Hccrneoosams mpoCTPaHCTBEHHYIO

OpUCHTAINIO BEKTOpAa HHAYKIIUK
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MAarHuTHOTO IOJIs1, CO3/1aBaEMOT0
Ha OCH COJICHOUJIA MPU CYNEPIIO3UIINU
MarHUTHOTO TOJISt 3€MJIA U MarHUTHOTO
IIOJISI COJICHOW/IA, B 3aBUCUMOCTH

OT CWJIbI TOKA B BUTKaX COJICHOWIA

U UHmMepnpemupo8ams MOITYyYECHHbBIC
pe3ybTaThI.

Onpedensims 1O pe3yibTaTaM
MPOBEJEHHOI0 SKCIIEPUMEHTA MO1Y/Ih
TOPU30HTAIBHOW COCTaBJISIOLICH
BEKTOpA MAarHUTHON MHIYKIIUU
MarHuTHOTO MOJis 3€MJIU, OLIEHUBATh
a0COJIIOTHYIO U OTHOCHUTEJIbHYIO
MOTPENTHOCTh U3MEPEHHOM (HU3HUECKOM
BEJTUYMHBI.

Hcnonvzoeams KOMIIac, COJIEHOU],
1ab0opaTOPHBIN OJOK MUTAHUS,
TPaHCIIOPTHUP.
Pewams 3anaun Ha npuMeHEHNE
MPUHLINIA CyNIEPHO3ULIUA MATHUTHBIX

moJieu
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1.2.

N3mepenune
3aBUCHUMOCTH BEJINYNHBI
MarHATHOW MHIYKIUU
MarHuTHOTO I10JIS

MaramuTa OT paCCTOAHUA

(mpakTHKyM)

MarnautHoe nosne. Bektop
MAarHATHOW HHAYKIUU. JInHUM
MAarHUTHOW UHAYKIIMU. MarautHoe

IT10JIC IIOCTOAHHOI'O MarHuTa

Onepuposamv nOHAMUAMU. MATHATHOE
10Jie, BEKTOP MarHUTHOW WHAYKIIUH,
JVUHUA MarHUTHOW MHIYKIUH.

Ymemb n300paxkath IMHUU UHAYKIUH
MarHUTHOTO MOJISl IOCTOSIHHOTO
MarHuTa, coouparb
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
I1Ipusooums npumepsvl TPUPOTHBIX
0OBEKTOB U TEXHUYECKUX YCTPOUCTB,
ABJIIOIIMXCS] HCTOYHUKAMU
MOCTOSTHHOTO MarHUTHOTO TIOJISI.
Ilpumensamos cMapTdoH

C IIPELyCTaHOBJIEHHBIM ITPOTPAMMHBIM
oOecrieueHrueM Jisi U3MEpPEHUs
BEJIMYMHBI MATHUTHOTO TOJISA, TIPaBUIIa
NOCTPOEHUs IpaKOB 3aBUCUMOCTEM
(u3nYECKUX BETUYHMH JPYT OT JIpyra.
Hccnedosams 3aBUCUMOCTD BEJTMUMHBI
MarHUTHOM MHIYKIIUH MarHUTHOTO
T0JIS1 TIOCTOSTHHOTO MarHuTa

Ha €r0 IPOJIOJIBHOM OCU CUMMETPUM

OT PACCTOSIHUS MEXIY LEHTPOM
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1.3.

HaGmronenue
MArHUTHOTO

THCTepe3uca

(mpakTHKyM)

MarunutHoe noJie. Bektop
MAarHUTHOM MHAYKLIMUU. JIMHUN
MAarHMTHOM UHAYKIIUU. MarHuTHoe
T10JIE KaTYIIKU C IIOCTOSHHBIM

TOKOM. MarHuTHoOE 110J1e

MAarHuTa ¥ TOYKON U3MEPEHHUN

U UHmMepnpemuposams MOTyYEHHBIE
pE3yJIbTaTHI.

Cmpoumb S5KCIEPUMEHTAIBHO IpaduK
3aBUCUMOCTH MOJTyJISI MATHUTHOMN
MHAYKIIUM MarHUTHOTO MOJIS
NOCTOSIHHOT'O MarHuTa

Ha €ro NPOJO0JIbHOM OCH CUMMETPHUH
OT PacCTOSIHUA MEXAY LEHTPOM
MAarHuTa U TOYKOM U3MEPEHUN

(c yueTom aOCOJIFOTHBIX TOTPEIIHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEIUYHH).
Hcnonvzoeams UTUIMHIPAYECKUAN
IIOCTOSIHHBI MArHUT, JINHEUKY.
Pewams 3anaun Ha NpUMEHEHHE
IPUHIUIA CYTEePIIO3UIIMH MATHUTHBIX
IOJIEU

Onepuposams NOHAMUAMU. MATHUTHOE
1oJie, BEKTOP MarHUTHOM MHIYKIUH,
JMHUU MarHUTHOW MHIYKIUH,
dbeppoMarHeTuK, MarHUTHBIN

THCTEPE3UC.
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B BenecTse. DeppoMarHeTrku.

MarauTHbIN TUCTEPE3UC

Ymemwb n300paxxatb IMHUU UHIYKITUH
MarHUTHOTO TOJIS KaTYIIKA

C IOCTOSTHHBIM TOKOM, OOBSICHSITH
ABIIeHUs (heppoMarHeTu3Ma

Y MAarHUTHOTO TUCTEpE3uca, CoOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepsr MaTEPUAIIOB,
obnagaronx GpeppoMarHuTHHIMU
CBOMCTBaMH.

Ilpumensamos cMapTdoH

C IIPETYCTaHOBJICHHBIM TPOTrPAMMHBIM
obecrieyeHueM JIJ1sl UBMEPEHUs
BEJIMYMHBI MATHUTHOTO TOJISA, TIPaBUIIa
NOCTPOCHUS TpadUKOB 3aBUCUMOCTEH
(u3nYeCKuX BETUYHMH JPYT OT JIpyra.
Hccnedosams 3aBUCUMOCTD BEJTMUMHBI
MarHUTHOW WHIYKIIMA MarHUTHOTO
1oJis BOJIM3H TOpIia KaTYIIKH

C IOCTOSTHHBIM TOKOM, HAMOTaHHOM

Ha (peppOMAarHUTHBIN CEpCUHUK,

OT CHJIbI TPOTEKAIOIETO YepPe3 KaTyIIKy

TOKA U UHMepNpemuposaman
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14

N3yuenue paboTsl
AIIEKTPOJBUTATEIIS
Y TMHAMO-MaIIHbI

(qacts 1) (nexums)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HampaBJIEHUE U MOJYJIb),
AIIEKTPOJBUraTENb HOCTOSTHHOTO
TOKa, JUHAMO-MaIllMHA (T€HEPaTop

MOCTOSTHHOT'O TOKQ)

NOJIyYEHHBIE PE3YJIbTAThI
KaK HaOJIF0IeHHE MarHUTHOTO
TUCTEpE3nca.

Cmpoumb 3KCIEPUMEHTAIBHO rpauK
3aBUCUMOCTH MOJTyJISI MATHUTHOMN
WHAYKIMM MarHUTHOTO MOJISI KaTyIIKU
¢ (beppOMarHUTHBIM CEPIACYHUKOM

OT CHJIBI IPOTEKAOLIETO YEPE3 KATYIIKY
TOKa (C y4e€TOM a0COJIIOTHBIX
IOTPEIIHOCTEN N3MEPEHHBIX
(U3HYECKUX BEJIMYMH).
Hcnonvzosams 1abopaTOpHBIN
UCTOYHUK MMUTAHUS

Onepuposams noHamuAMU. CAIA
Amnepa, 3JIEKTPOIBUTATENb,
JMHAMO-MAaIINHA.

Ymemw onpenensats MOLYJIb

Y HalpaBJICHUE CUJIbI AMIIepa.

3nameb UCTOPUIO U300pETEHUS
AIEKTPOJBUTaTENS

Y COBEPILIEHCTBOBAHMS

€ro KOHCTPYKIIMH, YCTPOUCTBO
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1.5.

N3yuenue paboOThHI
AIIEKTPOJBUTATEIIS
Y TMHAMO-MaIIHbI

(gacTpb 2) (IPaKTHKYM)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HampaBJIEHUE U MOJYJIb),
AIIEKTPOJBUraTENb HOCTOSTHHOTO
TOKa, JUHAMO-MaIllMHA (T€HEPaTop

MOCTOSTHHOT'O TOKQ)

Y IPUHLIAII JENCTBUSA
AIEKTPOJABUTATEIS IOCTOSTHHOTO TOKA
Y TUHAMO-MaIlIAHBI.

IIpueooums npumepsl IPUMEHEHUS
AIEKTPOABUTATEIS IOCTOSTHHOTO TOKA
Y TUHAMO-MaIlIAHBI.

Onpedensime HaNIpaBICHUE BPAILICHUS

SAKOPA SJICKTPOABUTATCIIA ITPH 3aJTaHHOM

HalpaBJICHUH MPOTEKAHUS
AJIEKTPUUYECKOTO TOKa B 0OMOTKax
CTaHUHBI.

Pewams 3anaun o0 anekTpoaBUTaTENE
IOCTOSIHHOI'O TOKa U IMHAMO-MaIlluHe
Onepuposams nonamusmu.: Cuia
AmMriepa, 31eKTpOABUraTeNb, JMHAMO-
MallliHa.

Ymemw onpenensats MOLYJIb

U HalpaBJICHUE CUIIbI AMIIepa,
coOupaTh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpuooumys npumepsvi IPUMEHEHUS

QJICKTPOABUTATCIIA ITOCTOSAHHOT'O TOKA
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Hroro no pazgeny

10

Y TUHAMO-MAIIIHHEI.
Ipumensmob TEOPETUUECCKUE CBEICHUS
00 3JIEKTpOIBUTATENIE TIOCTOSTHHOTO
TOKa ¥ O TMHAMO-MaIlnHe

JUTs1 OO BSICHEHUSI TPOBOJIUMOTO
AKCIIEPUMEHTA.

Hccneoosams nBe 3aBUCUMOCTH:

1) cuibl TOKa, BeIpabaThIBAEMOM
TeHEPATOPOM, OT BEJTMIMHBI MOMEHTA
CHJTBI, IPHJIOKEHHOTO K €T0 Baly;

2) BEJIMYMHBI HAMIPSKCHHMSI, TIOJAHHOTO
Ha JICKTPOBUTATEIb,

OT YaCTOTHI €T0 BPAIICHHUSI

Y MEXAHWYECKOM HArpy3KH €ro Baja

U UHMepnpemupo8ams NOITy4YeHHbIE
PE3YJIbTaTHI.

Hcnonvzosams 31€KTPOMOTOD,
71a00paTOPHBIN UCTOYHUK ITUTAHMSI,

peocTar, MyJIbTUMETP
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Pa3nen 2. Kosie0aHus 1 BOJTHBI.

2.1.

N3ydenue 3aBHCUMOCTH
nepuoja KojaeoaHum
JINHENKU

Ha HWIAHIPUYECKOU
MMOBEPXHOCTHU

OT pajJuyca ee

KPUBU3HBI (IPAKTUKYM)

["apMonnyeckue Koyre0aHusl.

HMx kmHeMaTuueckoe,
JTUHAMHYECKOE U YHEPTETHIECKOE
onucanue. [lepuosa u yactota
konebanuil. [leproa Manbix
CBOOOHBIX KOJIeOaHU

MAaTCMATHYCCKOI'O MasATHHKaA

Onepuposams NOHAMUAMU:
rapMOHUYECKHUE KoJieOaHus,

MEPUOJI ¥ YACTOTa KOJICOaHUIA.

Ymems 3anuchIBaThH

Y HHTEPIIPETUPOBATH YPaBHCHUE
rapMOHUYECKUX KOJIeOaHU M, IPUMEHSITh
3aKOH COXPAHCHUS YHEPTUU

TUTS KOJIeOaTebHBIX MPOLIECCOB,
coOUpaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY, OOBSCHSITh POJIb MaJIOCTH
aAMIUTUTYIbI KOJIEOAHUH.

1Ipusooums npumepwvl K0ae0ATEIBHBIX
MIPOIIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHMOCTH TIepro/ia KoieOaHui
JIMHEVKH Ha TWJIUHAPUYECKOU
MOBEPXHOCTH OT PaInyca €€ KPUBU3HBI.
Hccnedosams 3aBUCUMOCTH TIEPUOIA
KOJIeOaHMM THHEHKH

Ha [WJIMHIPUYECKON MOBEPXHOCTU

OT pajuyca €€ KpUBU3HbI
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2.2.

N3yueHune 3aBUCUMOCTH

aMIUTATYIbI KOJIeOaHU!

[Mapmonnyeckue koneOaHusl.

AMIUTYy 13, IEPUOJ U YacTOTa

U UHMepnpemuposams MOITYYEHHYIO
3aBUCUMOCT.

Cmpoumb rpadvK 3aBUCUMOCTH
nepuoja KojaeoaHu TMHEHKU

Ha [WINHIPUYECKON TOBEPXHOCTH

OT pajJinyca €€ KpUBU3HBI

U JINHEAPU30BbIBATH 3TY 3aBUCUMOCTD
(c yueTom aOCOJIIOTHBIX TOTPEITHOCTEN
U3MepseMbIX (U3MYECKUX BEJIIMUUH).
llpumensameo nipaBUIIa MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEH (PU3NUESCKUX
BEJIMYUH JIPYT OT JApyra.
Hcnonvszoeams TNHENKY, CEKYHIOMED.
Yemanaenusams 63aumocsnsu

MEXy KHHEMaTUYECKUM,
JTUHAMUYECKUM U SHEPTE€TUYECKUM
OTNMCAaHUEM TaPMOHUYECKUX
KoJIe0aHu .

Pewams 3anaun Ha TApMOHUYECKUE
KoJIe0aHus

Onepuposamv NOHAMUAMU:

rapMOHUYECKHE KOJIeOaHus,
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IMIPY>KUHHOT'O MasATHUKA

OT BPEMEHH

(mpakTHKyM)

KOJIEOaHUH.
[TonsATHE O 3aTyXarOMMX

KOJICOAHUAX.

aMIUIUTY1a, IEPUOJI U 4acTOTa
KoJieOaHu, 3aTyXaHue KOoJIeOaHuil.
Ymemwb 00BACHATD 3aTyXaloIIue
KoJIe0aTeNbHbIE MTPOLIECCHI C MO3UITUIMA
3aKOHA U3MEHEHUS MEXaHUYECKON
SHEpruu, coonpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
I1Ipugooums npumepul 3aTyXarOMUX
KOJIe0aTEJIbHBIX TPOLIECCOB.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTUTYbI KOJIeOaHU
PYKUHHOTO MasTHUKA OT BPEMEHU
IPY HATMYIUH 3aTyXaHUS.

Cmpoumbs rpaduk 3aBUCUMOCTHU
aAMIUTUTY/IbI 3aTyXalOIMNUX KOJIeOaHmit
MasiTHUKA BPEMEHU U JINHEAPU30BhIBATh
ATy 3aBUCUMOCTH (C yUETOM
a0COJIIOTHBIX MOTPEIIHOCTEH
U3MEPAEMbBIX (PU3UUECKUX BEJTUYNH).
Ilpumensims ipaBuUIa MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3UUECKUX

BEJIMYMH APYT OT Apyra.
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2.3.

N3mepenne akTHBHOTO
Y PEAKTUBHOI'O
COITPOTHUBJICHUM
KaTyIIKH

HHAYKTUBHOCTHU

(mpakTHKyM)

[TepeMeHHBIN TOK. AMIUTMTYTHOE U
JNEUCTBYIOIIEE 3HAYCHUE CUIIBI TOKA
U HanpsbkeHusi. CHHYCOMIaabHbIN
IIEpEeMEHHBIN TOK. Pesucrop,
KOHJICHCATOp Y KaTyIlIKa
WHYKTUBHOCTH B LIETIH
CHHYCOMJIAIIBHOTO IEPEMEHHOTO
TOKAa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHO€ ¥l MHIYKTHBHOE)

COIPOTHUBJICHHUE

Hccnedosams 3aBUCUMOCTD aMILTATY b
3aTyXaronmx KojieOaHuH MasTHUKA

OT BPEMEHHU U UHMEPNPEMUPOBAMD

ATy 3aBUCUMOCTb.

Hcnonvszoeams TUHENKY U CEKYHIOMED
Onepuposams NOHAMUAMU:
TIEPEMEHHBIA TOK, aMILTATYTHOE

U ICUCTBYIOIIEE 3HAUCHUE CUJTBI TOKA

Y HaIPsDKCHUS, CHHY COUIATbHBIN
IIEPEMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE ¥ MHYKTUBHOE
COMNPOTHUBIICHUE.

Ymems 00BSACHATH IOBEIECHUE
pe3ucTopa, KOHACHCATOpa U KATYIIKH
WHIYKTUBHOCTH, BKJIFOUEHHBIX B 11€TTb
CHUHYCOUJAIbHOTO MEPEMEHHOTO TOKA,
cOOUPATH DJIEKTPUIECKYIO LIETTh
(mocneaoBaTeNbHO COCANHECHHBIC
PE3HUCTOP U KaTyIIKa WHIyKTUBHOCTH,
MOAKJIFOUCHHBIE K TEHEPATOPY).
IIpueooums npumepsvt NPUMEHEHUS

PCAKTHUBHBIX 3JICMCHTOB B LICIIAX
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IIEPEMEHHOTO TOKA.

Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUIUTYbl HAMIPSKEHUS
Ha PE3UCTOPE OT YACTOTHI 110/1aBAEMOTO
Ha BXO/I I[EMY IEPEMEHHOTO
HAIPSHKCHUS TTOCTOSTHHON aMIUTUTY/IbI.
Cmpoums rpadvK 3aBUCUMOCTH
aMIUTUTY/Ibl HAPSKEHUS Ha PE3UCTOPE
OT YaCTOTHI IMOJJaBA€MOT0 Ha BXOJ] IIETIH
MEPEMEHHOTO HANIPSHKEHUS TOCTOSITHHOM
aAMIUTATYBI (C YI4ETOM aOCOJIFOTHBIX
MOTPEIIHOCTEN U3MEPSEMBIX
(bU3HUEeCKUX BEIIMYUH).

Ipumename npaBuIIa IOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH JIPYT OT JIpyTa.

Hccrnedosams 3aBUCUMOCTD aMILTATYTbI
HATMPsHKCHUS Ha Pe3UCTOPE OT YaCTOTHI
M10/IaBa€MOT0 Ha BXOJI IIEMTH
MIEPEMEHHOTO HATIPSHKEHUS TIOCTOSTHHOM
aAMIUTUTY/Ibl U UHIMEPNPEMUpo8ams

IMOJIYYCHHYIO 3aBUCUMOCTb.
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2.4.1. Bsenenue
B OKCIIEPUMEHTATBHYIO

aKyCTHUKY (JIEKI[US)

MexaHu4ecKue BOJHBI, YCIOBUS
ux pacrnpoctpanenus. [lonepeunsie
Y IIpOoI0JbHBIE BOHBL. [lepuon,
4acTOTa, CKOPOCTh
pacupoCTpaHEHUs U JUIMHA BOJIHBI.
OtpaxeHue, npeaomMIeHuE,
UHTEpPEpEeHLIMS U AUPpaKIus
BOJIH. 3BYK KaK MEXaHHYECKas
BoJiHAa. CKOpOCTH 3BYyKA.
I'poMkocTh 3ByKa. BeicoTa TOHA.

Ob6epronbl. TemOp 3ByKa

Onpedensimb aKTUBHOE CONPOTUBIICHUE
KaTYIIKA WHIYKTUBHOCTHU

(TT0 HU3KOYACTOTHOM 00J1acTH rpaduka)
Y UHAYKTUBHOCTH KaTyIIIKU

(10 BEICOKOYACTOTHOM yacTu rpaduka).
Hcnonvzo6ams reHEPATOP HUZKOU
4acTOThI, OCHUILIOrpad UM BOJIBTMETP
NEPEMEHHOTO HANIPSKEHHUS.

Pewamy 3anaun Ha 11eTIM IEPEMEHHOTO
TOKa C PE3UCTOPaMHU, KOHJIEHCATOpaMHU
U KaTyIIKaMU UHYKTUBHOCTH
Onepuposams NOHAMUAMU:
MEXaHWYEeCKasl BOJIHA, TIEPUOI,
4acToTa, CKOPOCTh PaCIpOCTPAHEHUS

W JVIMHA BOJIHBI, OTPAXKEHUE,
npeaoMiieHue, nHTep(epeHIus

U TudpaKIus BOJIHBI, 3BYK, CKOPOCTH,
IPOMKOCTb, BBICOTA TOHA, 00EPTOH

U TeMOD 3BYKa.

Ymemwb 00BSACHATH pa3iuune Mexay
NOMNEPEYHBIMU U MPOI0IbHBIMU

BOJIHAMMU.

81



3name GOpMyIIbI, CBSI3BIBAIOIINE
CKOPOCTb, IIEPUOJI, YACTOTY U JITTUHY
BOJIHBI, IPOCTENUIINE METO B
VICCJIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepsvi 3ByKOB pazHOI
IPOMKOCTH, BBICOTHI TOHA U TEMODA,
SABJICHUM OTPa)KeHHUsI, IPEIOMIICHUS,
UHTEPPEPEHIINH U TU(DPAKIIIU BOTHBI.
Onpeoensamp Ha CIIyX 3BYKH BBICOKUX
Y HU3KUX YaCTOT, TOHAJIbHBIC 3BYKU
Y IIYMBI.

Pewamo 3aJa4M O 3BYKOBBIX BOJIHAX

2.4.2. Ocmwinorpamma 1 [Tepuon, yactora, CKOPOCTh Onepuposams NOHAMUAMU. BBICOTA
1 CTIIEKTP TIIACHBIX pacnpoCTpaHEHUS U JUIMHA BOJTHBL.  TOHA, 00EPTOHBI, TEMOD 3BYKa, CIIEKTP
3BYKOB (TIPAKTUKYM) CxopocTb 3ByKa. ['(pOMKOCTB 3ByKa.  3ByKa, OCIIUJUIOTPAMMA.
BricoTta Tona. O6eptonsl. TeMOp Ymemo 00BICHATH, Kakast ”HOOpMAITUS
3ByKa. CIeKTp 3ByKa COJICPKUTCS B OCIIIIJIOTpamMMe,

a Kakasi B CIeKTpe, COOMpaTh
AKCIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepvi IPUPOTHBIX
IIPOLIECCOB U TEXHUYECKHUX YCTPOMCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIIbHBIE
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3BYKH U IIIYMBbI, UX OCIHIJUIOTPAMM

U CIIEKTPOB.

Ilpumensimo i1 OTYy4ECHUS
OCLIJIJIOTPaMM H CIIEKTPOB 3BYKOB
NIEPCOHAIBHBIN KOMIIBIOTEP

C MUKPO(QOHOM MM CMapTHOH

C MIPEAyCTaHOBJIEHHBIM POTrPAMMHBIM
00€eCIIeYeHHEM.

Dopmynuposams TUIOTE3Y O XapaKTepe
OCHMJUIOTPaMM U CIIEKTPOB Pa3IUYHBIX
3BYKOB.

Hccrnedosams ocMILIOrpaMMBI

U CIIEKTPHI PA3JIMYHBIX TJIACHBIX
3BYKOB OJIU3KUX YaCTOT

U UHmMepnpemupo8ams 3T
OCIUJUIOTPAaMMBI U CIIEKTPBI.
Onpeodensims 10 OCITUILTIOTpaMMaM

U CIIEKTPaM aMIUTUTY/IbI 3BYKOBBIX
BOJIH, YaCTOTHI KX TOHOB U OOEPTOHOB,
OIICHUBATH A0COIOTHBIE

Y OTHOCHUTEJIbHBIE MOTPELTHOCTH

N3MCPCHHBIX (l)I/I?:I/I‘{CCKI/IX BCIINYHH.
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2.5.1. Crosiuve MEXaHUYECKUE

BOJIHBI (JICKITHS)

Crosiuas mexaHnyeckast BOJHa
KaK CyMMa JIBYX BOJIH, Oerynmx

B IIPOTHUBOIIOJIOKHBIX
HanpasieHusx. [lonepeunsie

Y TIPOJIOJIBHBIE CTOSIYME BOJIHBI.
[Tepuon, yactora, CKOPOCTH
pacnpocTpaHeHus U JUIMHA CTOSYEn
BOJIHBL. ¥Y3JIbl U IIyYHOCTH.
BimsiHue rpanun ontHOMEPHOM
cpeabl Ha PopMHUPOBAHUE CTOSUUX
BOJIH. P€30HATOpBI C OTKPBHITBIMU
Y 3aKpBITBIMU KOHIIAMH. Y CIIOBUS
00pa30BaHMsI CTOSTYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHO#1 TOH 1 00€PTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Yemanasnusamo 63aumoceasu

MEK 1y TPOMKOCTBIO 3BYKa U BUJIOM
OCIUJUIOTPAaMMBI; MEK]Ty BBICOTOM
TOHA (TeMOPOM 3BYyKa) ¥ BUJIOM
CIIEKTpa

Onepuposams noHamusAMuY. CTOTYAS
BOJIHA, Y3€J1 U TyYHOCTh CTOSTYEN
BOJIHBI, OCHOBHOW TOH M 00EPTOH
CTOSYEN 3ByKOBOU BOJIHBI.

Ymems 00OBACHATH YyCHOBUS
00pa30BaHUsI CTOSTYUX 3BYKOBBIX BOJTH
B PA3JIMYHBIX PE30HATOPAX, MPUHLIHI
JEUCTBUS KAMEPTOHA.

3Hamob BUABI TPAHUYHBIX YCIOBUM,
dbopmyily, CBA3BIBAIOIIYIO YaCTOThI
OCHOBHBIX TOHOB M 00€PTOHOB

C JUIMHOM PE30HATOPa U CKOPOCTHIO
3BYyKa.

IIpusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams npocrenime 3agaumn

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 V3yyeHue criekTpa
3ByKa JIMHEWUHOTO
pe3oHaTropa

(IpaKTUKyM)

OCHOBHOI1 TOH 1 00EPTOHBI

CTOSYEH 3BYKOBOW BOJIHBI

Onepuposams noHAMUAMU. OCHOBHOU
TOH U 00EPTOHBI CTOSTYEH BOJIHBI,
TeMOp 3BYyKa, CIIEKTp 3BYKa.

Ymemwv 00BACHATH, Kakas HHGOPMAIIUS
COJIEP/KUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaQHOBKY.

1Ipusooums npumepsvt TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

IIpumensime 1151 NOTYYEHUS 3BYKOB
CaMOJICJIbHBIN AKYCTUYECKUM PE30HATOP
(mMpoOUpKyY, YACTUYHO 3aMOJTHEHHYIO
BOJIOM), @ 17151 TOJIyYE€HUS CIIEKTPOB
3BYKOB — MIEPCOHAIBHBIA KOMIBIOTEP

C MUKPO(OHOM UM CMapTHOH

C TIPeyCTaHOBJICHHBIM TPOTPaMMHBIM
00eCIeYeHHEM.

Dopmynupoeams TUIOTE3Y O XapaKTEpe
3aBHCHUMOCTEHN 4aCTOThI OCHOBHOTO
TOHA U MEePBOro 00epTOHA 3BYKOBOM
BOJIHBI OT JIJIMHBI PE30HATOPA.

Cmpoumps nMUHEapru30BaHHbIE TpaduKu
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3aBHCHUMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT BBICOTHI BO3AYIIIHOTO CTOJI0A
B NPOOHUPKeE (C yueToM abCOTIOTHBIX
HOTPELIHOCTEN U3MEPSEMBIX
(U3UYECKUX BEJIMYHH).

Ipumenams ipaBUIIa TOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIUYMH JIPYT OT JIpyTa.
Hccneoosams rpaduiku 3aBUCUMOCTEN
4acTOThl OCHOBHOTO TOHA U NIEPBOTO
00epToHa 3ByKOBOW BOJHBI OT BHICOTHI
BO3JIYIIIHOTO CTOJI0A B TPOOUpPKE

U UHMepnpemuposams 3TU rpaduKH.
Onpeodensamsb CKOPOCTb 3BYKa B BO3TyXe
1o rpaduKaM 3aBUCUMOCTEH YaCTOTHI
OCHOBHOTO TOHA M MEPBOT0 00EpTOHA
3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIYIITHOTO CTOJI0A B TPOOUpKE,
OLICHHMBATh a0COJIOTHYIO

¥ OTHOCHUTEJBHYIO MOTPEIIHOCTD

U3MEPEHHON (PU3NUYECKON BEIIMUNHBI
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2.6.1.

N3mepenne nokasarens
IIPETOMIICHHUS
TTOCKOMAPAIIIETbHOM

MJIACTHUHBI (TPAKTHKYM )

JIyu cBeta. OTpakeHUE CBETA.
3aKOHBI OTPAKEHHUS CBETA.
[Ipenominenue cBera. 3aKOHbBI
npeaoMiIeHus cBeTa. AOCOTIOTHBIN
MOKa3aTellb MPEIOMIICHUS.
OTHOCHTENbHBIN TOKA3aTENb

IMPCIIOMJICHHUA

Onepuposams nowsmusmu: Ty4 CBETa,
OTpakeHHE CBETA, MPEIIOMIICHHE CBETA,
a0COJIFOTHBIM U OTHOCUTEIbHBIN
TIOKa3aTeNb MPEJIOMIICHUS.

Ymems hopMyaupoBaTh 3aKOHBI
OTpaXCHHUS CBETA, 3aKOHBI
PEJIOMJIEHUS CBETA, COOUPATh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepsi ONTUIECKUX
SIBJICHUM, B KOTOPBIX HAOJIIO1aI0TCS
SIBJICHHSI OTPYKEHUS M TIPEIIOMIICHHS
CBETA.

Ipumensamo 3aKOHBI IPEIIOMIICHUS
CBeTa.

Cmpoums X011 Ty4dent

TIPU IPEIOMIICHUN CBETa

Ha TIOBEPXHOCTH.

Hccnedosams n3MeHeHNE
HaIpaBJICHUS Jy4ya CBEeTa, aIaroIero
Ha OOKOBYIO MOBEPXHOCTh
TUTOCKOTIapaJlIeIbHON TUTACTHUHBI,

B 3aBUCUMOCTH OT yTJla IaJACHUSA
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2.6.2 VI3mepenwue mokasaress
MPETOMIICHUS TIPU3MBI
0 MUHIMAJILHOMY yTITy
OTKJIOHEHHMS JTa3€PHOTO

ayda (MpakKTUKyM)

[Ipenomiienue cBeta. 3aKOHBI
peIoMIICHHS CBeTa. AOCOTIOTHBIN
MOKa3aTellb MPEJTOMIICHUS.
OTHOCHUTENBHBIN IT0KA3ATENb
npenomiienus. [lpuzma.

[IpenomnsAromumi yro npu3msl

U UHmMepnpemupo8ams OJTY4YCHHbIE
pE3yJIbTATHL.

Onpeoensams TIOKa3aTeIb MPEIOMIICHHUS
Marepuaia IoCKonapamieabHON
MJIACTUHBI, OLICHUBATh A0COJIIOTHYIO

Y OTHOCUTEJBHYIO IIOTPEIIHOCTh
U3MEPEHHON (PU3UUECKON BEIMUNHBL.
Hcnonvszoeams na3epHyIO yKa3Ky,
JIMHENKY.

Pewams 3anaun Ha peIOMIIEHUE CBETA
Onepuposamsb NOHAMUAMU.
pEJIOMIICHUE CBETa, A0COJIFOTHBIHN

Y OTHOCHUTEJBHBIN MMOKA3aTEeNb
IIPEIIOMIICHH S, TPEIIOMITOLIAMN YT OJI
MIPU3MBL.

Ymems paccunThIBATH MUHUMAJIBHBIN
YI0JI OTKJIOHEHHSI JIy4a TPEYrOJIbHOU
PaBHOCTOPOHHEN MPU3MOi1, COOMPATH
3KCIIEPUMEHTAIBHYIO YCTAHOBKY.
1Ipusooums npumepvl ONTUIECKUX
IpUOOPOB, B KOTOPBIX MPUMEHSIIOTCS

MMPECIOMIIAIOIINEC IIPU3MBI.
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IIpumensamp 3aKOHBI PEIIOMIICHUS
CBETA.

Cmpoums X011 JIydel B TPEYTrOJIbHOU
PAaBHOCTOPOHHEN MPU3ME B CIIydae
IPOU3BOJIBHOTO HAIPABIICHUSI TAJCHUS
Jdy4a ¥ B CIIy4a€ MUHUMAJIBHOTO yIjia
OTKJIOHEHHS JIy4a.

Hccrnedosams 3aBUCUMOCTB yIIIa
OTKJIOHEHUS JTy4a TPEYTrOJIbHOU
PaBHOCTOPOHHEN MTPU3MOMN

OT HaIIPaBJICHUS MAJAIOLIETO JTyYya

U UHMepnpPemupo8ams MOIyYECHHbIC
PE3yJIbTaTHI.

Onpedensims O NOTYYEHHOMY
3HAYEHUIO0 MUHUMAJIBHOTO YIJIa
OTKJIOHEHHSI JTyda TPEYTOJIbHOU
PaBHOCTOPOHHEW ITPU3MOM MIOKA3ATEIIb
IPEJIOMJIEHUS] MaTEpHUAIIa TPU3MBI,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO MTOTPEIIHOCTh
U3MEpEeHHOH (hrU3nuecKoi

BCJIMYHHBEI.
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2.7.1.

[Tpumenenue r3pdexra
MTOJTHOTO BHYTPEHHETO
OTpaKeHHUSI

B U3MEPEHUSX (JICKIHU)

1

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenpHbIN yroa NOJIHOTO

BHYTPCHHCTO OTPAKCHUA

Hcnonvzoeams IpU3My, JTa3€PHYIO
YKa3Ky, TPaHCIIOPTHP.

Pewams 3agaun 0 NpeoMIIEHUN JTydeil
B IIpU3Max

Onepuposams noHAMUAMU.: TIOJTHOE
BHYTPEHHEE OTPAXKEHUE, TPEIEITbHbII
yTOJI IIOJTHOTO BHYTPEHHETO
OTpaKCHHSI.

Ymemwv popmynrpoBaTh yciaoBHE
BO3HUKHOBEHUS IIOJTHOTO BHYTPEHHETO
OTpaKeHHS.

3nams HopMyily, CBA3BIBAIOLIYIO YTOJI
IIOJIHOT'O BHYTPEHHETO OTPAKEHUS

¢ a0COIOTHBIMU [TOKA3aTESIMU
IPEJIOMIIEHUS CPEI.

IIpuooumys npumepsl IPUPOAHBIX
SBJICHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOTIOaeTCs
(mpuMeHsieTCs1) SIBJICHUE MTOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.

Pewams 3anaun Ha NOJTHOE BHYTPEHHEE

OTpaXKeHUE
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2.7.2. W3mepenue nokasarens
MPEIOMIICHUS TIPU3MBI
C TIOMOUIBIO
HaOJIoIeHUs yIiia
[IOJTHOTO BHYTPEHHETO

OTpaXCHUS

(mpakTHKyM)

1

[lonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenpHbIN yroa NOJIHOTO

BHYTPEHHETO OTPAKECHUS

Onepuposams NOHAMUAMU:
MPEJIOMIICHUE CBETA, AOCOJIFOTHBIMN

Y OTHOCHUTEJBHBIN IMOKA3aTEIb
MPEIOMIICHUS, TPEJTOMIISIIOIIANA YTOJ
IIPU3MBI, [TI0JTHOE BHYTPEHHEE
OTpaKEHUE, IPECTBHBIN YTOJI TOJTHOTO
BHYTPEHHETO OTPAKCHHUSI.

Ymems paccunTBIBaTh YO HOJHOTO
BHYTPEHHETO OTpa)KeHUsI, COOUpaTh
AKCIEPUMEHTAIIBHYIO YCTAHOBKY.
1Ipusooums npumepst ONTUIECKUX
puOOPOB, B KOTOPBIX MPUMEHSIOTCS
MPETOMIISIFOLINE TPU3MBI

Y UCTOJIb3YETCS SIBJIEHUE MOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Cmpoumbs X011 JTyda B TPEYTOJIbHOM
MPU3ME C Y4€TOM BO3MOKHOTO MOJTHOTO
BHYTPEHHETO OTPAYKCHHUS JIyya.
llpumenams 3aKOHBI TPEITOMIICHUS
CBeTA.

Hccneoosams ycnoBus, IpU KOTOPBIX
MO>KHO HA0JII0/IaTh MOJTHOE BHYTPEHHEE
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2.8.

[IpoBepka popmyisl
TOHKOM JIMH3bI

C IOMOIIBIO METOAa
napajuiakca,
IIPUMEHEHHOTO

JUISL ONIPEAETICHUS

CoOwupatomiue TuH3bl. TOHKas

nvH3a. POKYCHOE PaCCTOSTHUE

1 ONTUYECKas CUJIa TOHKOM JIUH3EI.

3aBUCUMOCTH (POKYCHOTO
paccTosiHUS TOHKOM chepruueckoit

JIMH3BI OT €€ I'COMCTPUHN

OTpa)K€HUE Jy4a, UIYIIEro
B TPEYTOJIBHOU IIPU3ME

U uHmepnpemupo8amsy MOITyUYECHHbIC
pE3yJIbTaTHI.

Onpedensims OKa3aTelb MPEIOMIICHUS
MaTtepurala MpU3Mbl 0 U3MEPEHHBIM
napamMeTpam, pyu KOTOPbIX HAUUHAET
HAO0JII0IaThCS IOJTHOE BHYTPEHHEE
OTpa)kK€HUe JIy4ya B IpU3Me, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPENTHOCTh U3MEPEHHOM (HU3UIECKOM
BEJINYUHBI.

Hcnonvzosams IpU3My, JTa3€PHYIO
YKa3Ky, TUHEUKY.

Pewamys 3agaun 0 TOJIHOM BHYTPEHHEM
OTPa)XECHHHU JIyYeH B PU3MaAX
Onepupoeams nowsmusmu.: JIAH3A,
TOHKasl JIMH3a, COOMparoias JINH3a,
rJIaBHast U TOOOYHASI ONTHYECKAs OCh,
doxyc, PoKycHOE pacCTOSIHHE,
(dokanpHas MIOCKOCTh, ONITUYECKas

Ccujia, IornepeYHoOC yBCINICHNUC,
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IIOJIOXCHUA

M300paKeHUs

(mpakTHKyM)

Y OTHOCUTEJIBHOTO NOKAa3aTes
npenomieHus. Gopmyiia TOHKOM
JIMH3bI. Y BEIUUCHHUE, JaBACMOEC

nuH30M. [Tapammakc

napasiakc.

Ymemsv 0OBACHITH CyITHOCTb
napasurakca, 3aluchbiBaTh Gopmyay,
BBIPAXKAIOIIYIO 3aBUCHMOCTh
(OKYCHOTO pacCTOSIHUSI TOHKOM
chepruecKoi TMH3BI OT €€ TEOMETPUHU
¥ OTHOCHUTEILHOTO MOKa3aTems
IpEeOMJIEHUS, a TaKKe GopMyITy
TOHKOMW JIMH3bI, COOUPATH
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepsl mapaniakca,
ONTUYECKUX MPHUOOPOB, B KOTOPBIX
IPUMEHSIOTCSI COOMpAIOIIe TUH3BI.
Ipumenamo GopmMyny TOHKOH JTHH3BIL.
Cmpoums X0 pa3InYHbIX JTy4Yen

B TOHKOI cOoOMparoiiei JnH3e.
Hccneoosams BO3MOXKHOCTD
npuMeHeHus 3 dexra napaniakca
TUTS OTIPEICIICHUS TTOJIOKEHUS
MU300pakeHHs HCTOUHUKA CBETa

C MaJIOW CBETUMOCTBIO, ITOITY4YEHHOTO

C MOMOIIbIO COOUPAIOIIIEH JIMH3BI
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2.9.

N3mepenue pokycHOro
pacCTOSHHS

pacCenBaroOIIEeH JIMH3bI

(IpakTUKyM)

PacceuBaromue 1MH3bIL.

Tonkas nmun3a. DokycHOE
pPacCTOSTHUE U ONITUYECKasl CUia
TOHKOM JINH3bI. DOpMyJ1a TOHKOU
JIMH3BI.

Xox my4da, TpOLIEIIIEero JUH3Y
10/ IPOU3BOJIBHBIM YTIIOM

K €€ I'JTAaBHOU ONITUYECKOU OCH.

U UHmMepnpemupo8amsy MOITy4YECHHbBIE
pE3yJIbTaTHI.

Onpeoensams HOKYCHOE pACCTOSHUE
cobuparoiei TMH3bl Ha OCHOBaHUU
PE3yIbTATOB SKCIIEPHUMEHTOB

10 HaOJIOJIEHUIO Mapaiakca
U300paKEHUS TOYEYHOTO UICTOYHUKA
CBETa, OIICHUBATH A0COJIOTHYIO

¥ OTHOCUTEJIHHYIO TIOTPEITHOCTh
U3MEPEHHOM (PU3UUECKON BEIMUMHBI.
Hcnonvzosams coOMpaOILYyIO JTUH3Y,
ONTHYECKYIO CKaMbIO.

Pewams 3anaun Ha TOHKHE
cOOMpArOIINE JINH3bI

Onepuposams nOHAMUAMU: JTAH3A,
TOHKas JIMH3a, paccenBaronas JuH3a,
MHUMBIN UICTOYHUK CBETa, MHIMOC
U300paKeHHeE.

Ymempw 3anuceiBaTh GOpMyITy TOHKOM
JIMH3BI IS CIIydas pacCeUuBArOIIEH
JIMH3bI, COOUPATh IKCTIEPUMEHTAILHYIO

YCTAaHOBKY, ITOJIY4AaTb I[GI\/'ICTBI/ITGJIBHOG
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[TocTpoenne n300pakeHUI TOUKU
Y OTpe3Ka MpsIMOI B COOMPAIOIIUX
Y PaCcCEMBAIOINX JINH3aX

N UX CUCTCMax

M300paKEHHE B PACCEUBAIOIIEH JIMH3E
MyTEM CO3JIaHHsI C TTIOMOIIIbIO
cobuparomiei TMH3bl MHUMOTO
VCTOYHUKA JIJI1 PACCEUBAIOIICH JINH3BI.
IIpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPHIX MPUMEHSIOTCS
pacceuBaroIIKe JTUH3bI U CUCTEMBI JINH3.
Ipumensimos HOpMyITy TOHKOU JTMH3bI
Clly4as pacCeuBarONICH JIMH3BI.
Cmpoums X011 pa3InuHbIX JTy4Yen

B TOHKOM PacCEMBAIOLLIEH JIUH3E,
n300paKeHrue TOUKHU U OTpe3Ka MPSIMOM
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEeMaXx.

Hccneoosams xop ydeit

Yyepe3 pacCenBaIOIYIO JIMH3Y,

a TaKK€ B CUCTEME, COCTOSIICH

13 coOOMparoIel U paccenBarOIICH JTUH3
IpU UX PA3TUMYHOM B3aUMHOM
PACIIOJIOKEHUU U UHIMEPNPEMUPOBATND
MOJIyYEHHBIE PE3YIIbTATHI.

Onpeoenamsb GOKYCHOE pacCTOSHUE
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2.10 Omnpenenenue AJIUHBI
BOJIHBI JIA3€PHOTO
U3JTyYEHUS C TTIOMOIIIBIO
cxeMsl FOHTa

(TIpaKTUKyM)

Nurepdepenuus ceera.
KorepeHTHbIC HCTOUYHUKH.
VcinoBusa HaOIIOIEHUS
MaKCHMyMOB 1 MUHUMYMOB

B UHTEep(EepEeHIIMOHHOM KapTUHE

OT ABYX KOI'CPCHTHBIX HCTOYHUKOB.

paccenBarolIei INH3bl HA OCHOBAHUU
pEe3yJbTAaTOB 3KCIIEPUMEHTOB T10:

1) HAOIIOACHHIO ACHCTBUTEIHLHOTO
U300paKEHHUSI, TaBAEMOIO
paccenBaroIeil TUH301;

2) HaOJIFOICHUIO PACXOSIIETOCS
CBETOBOTO Iy4Ka, 00pa30BaHHOTO
pacceuBarollei JIMH301; OLIEHUBATD
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
[OTPEIIHOCTh U3MEPEHHOM (PU3HUECKOM
BEJIMYUMHBI.

Hcnonvzosams coOOUPaIOIIyIO

Y PACCEUBAIOIIYIO JIMH3Y, ONITUYECKYIO
CKaMBIO.

Pewams 3anaum Ha TOHKHUE
paccenBaroIINe JIMH3BI

Onepuposams NOHAMUAMU:
uHTephepeHIIHs, UHTEPPEPCHITMOHHAS
KapTUHA, KOTEPEHTHBIC HCTOUYHUKH,
UHTEPPEPEHIIMOHHAS CXeMa, CXemMa
FOnra.

Ymemw 3anucpIBaTh yCI0BuUs
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[IprmMepsbl KJIacCUYECKUX

MHTEPPEPEHIUOHHBIX CXEM

HAOJIIOICHUS] MAKCUMYMOB

Y MUHUMYMOB B UHTEP(PEPEHILIMOHHON
KapTUHE OT JIBYX KOT€PEHTHBIX
HUCTOYHHUKOB, COOUPATh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY.
IIpusooums npumepsi NPUPOIHBIX
SIBJICHUW U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HaOI0AaeTCA
(mpuMeHsieTcs) sIBJICHUE
UHTEp(PepeHIun.

IIpumensime yCinoBUsi HAOIIOACHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEPEPEHITMOHHON KapTUHE.
Cmpoumbs X0 «JIy4ei» U MOKa3bIBaTh
Ha HEN Pa3HOCTh X0/a

B uHTEep(depeHmonHoi cxeme FOnra.
Dopmynuposams TUTIOTE3Y O BUIE
UHTep(HEePEHIIMOHHON KapTUHBI

[IPU PA3IMYHBIX T€OMETPUUECKUX
napamerpax cxemsl FOHra.

Hccnedosams naTEPPEPEHITMOHHYIO
KapTHHY [IPU HAOTIOICHUH
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Hroro no pazgeny

Pa3znen 3. KBanroBas ¢pusuka.

3.1

N3yuenue criekrpa
CBETA PA3INYHBIX
HMCTOYHHUKOB

C TIOMOIIBIO
IUPpaKIHOHHOM

peneTku (MIPaKTUKYM )

19

Hudpakuus cera.
JudpakunonHas pemierka.
VcinoBue HaO IO 1€ HUS TTIaBHBIX
MaKCHUMYMOB TP TIaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPaKIIMOHHYIO PEIIETKY.

UHTEP(EPEHIINH C TOMOIIBIO CXEMBbI
FOura u unmepnpemuposams
MOJTy4YEHHBIEC PE3YIbTATHI.

Onpeoensmy IMHY BOJIHBI CBETA

0 pe3yJibTaTaM HaOJI0ICHUS
UHTEP(HEPEHIIMOHHON KapTUHBI

¢ noMoIIpio cxeMbl FOHra, olieHuBaTh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
HOTPELIHOCTb U3MEPEHHOMN (PU3NYECKOM
BEJIMYMHBI.

Hcnonvzoeams Na3epHyIO YKa3Ky,
pYJIETKY, a Takxke (Posbry, OyiaBku

U HUTKY JUIsl peanu3anuu cxemsl FOHra.
Pewams 3anaun Ha IBYXBOJIHOBYIO
UHTEpPEPEHIUIO

Onepuposams NOHAMUAMU:
mudpakius, TupaKkImoHHas pelieTka,
(OTOH, ypOBEHb SHEPTUU aTOMA,
U3Ty4eHHUE | MOTJIoeHNe POTOHA,
CHEKTp U3JIy4YEHUsI, CIEKTPOCKOTI.

Ymemw 3anuceIBaTh yCaoBuUs
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N3nyyeHne u noriaomeHne
(OTOHOB IpH Mepexo/ie aToma
C OHOTO YPOBHS SHEPIUU

Ha Apyrou. Buapl ClieKTpoB.

Cnektpockor

HAOJII0ICHUS TJIABHBIX UG PAKIIMOHHBIX
MaKCUMYMOB IpH MaJCHUU
MOHOXPOMATHYECKOI'O CBETA

Ha TU(GPAKIUOHHYIO PEUIETKY, YCIOBUS
U3ITyYEHHUS] U MOTJIOMIEHUS] (POTOHOB
IIPU [IEPEXO0JI€ aTOMa C OJHOTO YPOBHS
SHEPIruU Ha JPYroi, coonpathb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi TUHEHYATHIX,
M0JIOCATBIX U CIUIOUIHBIX CIIEKTPOB
U3ITyYEHHUs], TEXHUYECKUX YCTPOUCTB,
B KOTOPBIX IPUMEHSIOTCS U3ITyYECHUS
C Pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumenamo ycnoBus HaOIIOACHUS
TJIaBHBIX AUPPAKITMOHHBIX
MaKCUMYMOB IIpY NaJEHUU
MOHOXPOMAaTHYECKOI'O CBETA

Ha JU(GPAKIMOHHYIO PEUIETKY.
Cmpoumbs X011 «JIyqdei»

IPY UX HOPMAJILHOM IaJICHUN

Ha TU(PAKIHOHHYIO PEIIETKY

Y TTIOKa3bIBaTh HA HEW Pa3HOCTh XOAA.

Dopmynuposams TUNIOTE3Y O BUAE
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CHEKTPOB U3JIyUYEHHUS HCTOYHUKOB CBETA
Pa3HOU MPUPOJIBI.

Hccneoosams ONTUYECKHUE CIIEKTPbI
U3Ty4YEHUsI ICTOYHUKOB CBETA Pa3HOMN
OPUPOABL U UHMEPRPEMUPOBANb
MOJTyYEHHBIEC PE3yTbTATHI.
Onpedensims NIMHBI BOJH U3TyUYCHUS
Pa3IMYHBIX UCTOYHHUKOB

0 pe3yJibTaTaM HaOJI0ICHUS
Tu(GPaKIIMOHHON KapTHUHBI,

naBaeMoil AupaKkIMOHHOMN PEIIETKOM,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO OTPEIIHOCTb
U3MEpPEHHOMN (U3HUeCKOn

BEJIMYMHBI.

Hcnonvzosams nubpakiuOHHYIO
pemeTky, poHaps ¢ Jammoun
HaKaJIMBaHMS, CBETOIMOIHBIN (hOHAPB,
razopaspsIHyIo Jlamny, nuadparmy,
MEPHYIO JICHTY.

Pewams 3anaum o0 manenuu cBera
Pa3IMYHOTO CIEKTPATBHOTO COCTaBa
Ha IU(PaKINOHHYIO PEIIETKY
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3.2,

HUccaenoBanue
3aBUCHUMOCTH
MHTEHCUBHOCTHU
CBEUEHHS CBETOAHOIA
OT CHJIBI MPOTEKAIOIIETO

4gCpe3 HETO TOKaA

(mpakTHKyM)

CBeTomo1, ”THTEHCUBHOCTD

n3iy4yeHust, GOTOH, AIEKTPOH

Onepuposams NOHAMUAMU. CBETOTUOI,
p-N-TIepexo/1, ICKTPOH, JbIpKa, (HOTOH,
WHTEHCUBHOCTD U3ITyYCHHUSI.

Ymemo OOBSACHATD B YIPOIIIECHHOM BHJIC
MPUHIINAI ICUCTBUS CBETOIMO/IA,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvi IPUMEHCHUS
CBETOAMO/IOB B OBITY M B TCXHHKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH MHTCHCUBHOCTH
U3JIYYCHUS CBETOIMO/IA OT CHIIBI
IIPOTEKAOIIETO Yepe3 HETro TOKa.
Hccneoosams 3aBUCHMOCTD
WHTCHCHUBHOCTH M3TyUYCHUS CBETOIMO1a
OT CHJIBI MPOTEKAIOIIIETO Yepe3 HETO
TOKA U UHMEePNPemuposamy
TIOJTYYCHHBIC PE3YJIbTATHI.

Cmpoumbs TpaduK 3aBUCUMOCTH
WHTEHCUBHOCTH M3JTYYEHUS CBETONO 1A
OT CHJIBI POTEKAOIIIETO YEPE3 HETO

TOKa (C y4eTOM aOCOFOTHBIX
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3.3.

HabGnronenue
n30UpaTEIbHOCTU
BHYTPEHHETO
dotorddexra k qymHE
BOJTHBI CBETA

(mpakTHKyM)

CBeToM0J, ”THTEHCUBHOCTh
U3JIy4eHUs, (POTOH, AIEKTPOH.
DOHeprusi 1 UMIyJbC (HOTOHA.
doT03¢heKT. 3aKOHBI
doToaddexra. YpaBHeHHE
OitHmTeitHa 17151 portodrpdekra.

«KpacHas rpanuna» ¢potodrddekra

IOTPEIIHOCTEN U3MEPSIEMBIX
(GuU3NYECKUX BETNYHH).

IIpumensimo nipaBUiIa TOCTPOCHUS
rpadukoB 3aBUCUMOCTEN (PU3UIECKIX
BEJIMYMH JIPYT OT JIpyra.

Onpeoensamp XapakTep 3aBUCUMOCTU
MHTEHCUBHOCTH U3JTyYEHUS CBETOINO0/1A
OT CHJIBI IPOTEKAIOILErO YEPE3 HETO
TOKaA.

Hcnonvzoeams CBETOINOM, JIIOKCMETP
(u cMapThOH C TATIYNKOM
OCBELIEHHOCTH), JTa0OPATOPHBINA OJI0K
NUTaHus (MM NCTOYHUK TIOCTOSTHHOTO
HaNpsDKEHUs, peocTaT U MyJIbTUMETD)
Onepuposams NOHAMUAMU: CBETOTUO,
p-N-Tiepexo/1, JJIEKTPOH, IbIpKa, (POTOH,
WHTCHCUBHOCTH U3JTyUCHHUS,

dboTorh ekt (BHEIIHUI U BHYTPEHHH ),
(bhOTOTOK, «KpacHasi TpaHUIIA»
dboTtorddekra.

Ymems 0OBSCHATD B YIIPOILIEHHOM BUJIE

IIPUHLIAI JEUCTBUSA CBETOAMO/IA,
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dopmynupoBath 3aKoHbI HoTOAD(DEKTa,
3alKUChIBaTh ypaBHEHHE DUHIITEHHA
st potorddexra u hopmyny

JUISL «kKpacHOM TpaHuiibl» potorddekra,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvl IPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Ilpumensams 3axkonbl potodrddekra,
ypaBHEHHUE DUHINTEHHA

st horoaddexra, hopmyny

JUTSL «kKpacHOM rpaHuilsy Gorodddexra.
Dopmynuposams TUNIOTEY

00 yCITOBUSIX BOSHUKHOBEHUS
BHyTpeHHero (oTodddexTa

IIPY TIaJICHUU Ha CBETOIMO]] CBETOBBIX
BOJIH Pa3HOM JIJIVHBL.

Hccneoosams siBeHre BOSHUKHOBEHUS
($oTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
W3Y4YMB 3aBUCUMOCTB CHIIBI (JOTOTOKA

B OCBEIIAEMOM CBETOAMO/IEC

OT HAIIPsKCHUS HA APYTI'OM CBECTOANOC,
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BBITIOJTHSIIOIIEM POJIb ICTOYHUKA CBETA
U UHmMepnpemuposams MOITyYCHHbIC
pe3yabTaThl.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
(hOTOTOKA B OCBEIIAEMOM CBETOUO/IC
(TOK BO3HUKAET TOJBKO IIPU OCBEIICHUU
€ro CBETOJMOJO0M C JJIUHOM BOJIHBEI,
MEHBIIIEN WIM PaBHOW JJINHE BOJIHBI,
Ha KOTOPYIO paCCYUTaH OCBEIIaEMbI
CBETOJIMO/).

Hcnonvzosams CBETOIUOIBI Pa3HBIX
1IBETOB (KpacHbI€, 3€JICHbIC U CUHUE),
71ab0paTOPHBIN OJIOK MUTAHUS,
MYJIBTUMETD.

Pewams 3anaun Ha potorddexrt

Hroro no paszneny S)
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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