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IHHOACHUTEJIBHASA 3AIINCKA

Hactosmas pabodas mporpaMMa 3JeKTUBHOTO Kypca «OCHOBBI (PU3HUECKOTO
JKCIIEpUMEHTa» (Jajee — Tporpamma) pa3paboTaHa B COOTBETCTBUU C
TpeOOBaHUAMHU (eAepaTbHOTO TOCYIapCTBEHHOIO 00pa30BaTENIbHOTO CTaHIapTa
cpennero obmiero obOpazoBanus (mamee — ®I'OC COO) [1, 2] u HampaBieHa
Ha OpraHu3aluilo 00y4deHus B (U3HKO-MATEeMaTHYECKOM Npoduiie B COOTBETCTBUU
c TpeOoBaHusIMU (PeepaibHOM 00pa30BaTEIbHOM MPOTPAMMBI CPEIHETO OOIIEro
obpazoBanus (POII COO) [3].

Peanuzauus mporpaMmbl MOKET COJEHCTBOBATH JOCTUKEHUIO O0YyYaAOIIMMUCS
IJIaHUPYeMbIX  pe3ysbTaToB  ocBoeHua DOII COO, pa3BUTHIO JUYHOCTH
oOy4Jaromuxcs, (GOPMUPOBAHUIO M YIOBIETBOPEHHUIO HX COIMAIBHO 3HAYUMBIX
MHTEPECOB M MOTPEOHOCTEH, camopeaau3aldd OOYyYarolUMXCsl 4Yepe3 ydacTHE BO
BHEYPOUYHOU NesATeabHOCTH. OMHON U3 BO3MOXKHBIX (POPM peamu3aiul MporpaMMbl
ABIgeTCS  KpyXKok. Ilporpamma MoKeT peanu3oBbIBaTbCA  00pa30BATEIbHOMN
OpraHu3aluell CamMoCTOSATEIBbHO JIMOO HAa OCHOBE B3aUMOJICUCTBHUS C JPYTUMU
OpraHu3alUsIMH, OCYIIECTBIISIONIMMHI 00pa30BaTEIbHYIO A€ TEIBHOCTD.

[Iporpamma 535eKTUBHOTO Kypca «OCHOBBI (PU3NYECKOTO HKCIIEPUMEHTA»
npeaHazHaueHa s peanmzanuu B 10-11  knmaccax u HampaBieHa Ha
JOCTHKEHUE COOTBETCTBYIOIIHNX pEe3yIbTaTOB, c(hopMyJIMPOBAHHBIX B
denepanibHOM  pabouedt mporpamme 1o ydyeOHOMy mpenmery — «Duzuxan
(yriiyOJIeHHBIN YPOBEHb ).

[Tpu u3ydyeHnu Gpu3nuku Ha yriayOJeHHOM YPOBHE pean3alusi YTUX MPUHIIUIIOB
0asupyercs Ha HCIOJIH30BAHUM CAMOCTOSTEIBHOTO YYEHHYECKOTO JKCIEePUMEHTA,
BKJIIOYAIOIIET0, B TOM 4ucie, paboTel (usudeckoro mnpaktukyma. I[lpu stom
noa paboTaMu MPaKTHKyMa MOHUMAETCS CaMOCTOSATEIBLHOE MCCIIEI0BAHHUE, KOTOPOE
MPOBOAUTCSL MO PYKOBOJACTBY CBEPHYTOro, OOOOIIEHHOrO0 BHJa O€3 MOIIaroBou
UMHCTPYKIMU. B pe3ynbrare obecnieunBaeTcsl OBIa/IEHUE 00YYaIOIUMUCS YMEHUSIMHU
MPOBOAUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUSI, UCCIIENOBaTh B3AUMHBIE 3aBUCUMOCTHU
JIBYX (PU3UYECKUX BEJIWYHMH U OCYHIECTBJISITh TOCTAHOBKY OMBITOB IO IPOBEPKE
IpEJIOKEHHBIX TUIIOTE3. Bece 3TO cmocoOCTBYET MTOCTHXKEHUIO OJHON M3 OCHOBHBIX
nesneil uyyeHus (U3MKA Ha YPOBHE CpPEAHEro o0miero o0pa3oBaHUs — OBJIAJEHUIO
OOyYaIOIIMMHUCS METOJIaMU  CaMOCTOSATEIBHOTO IUJIAHUPOBAaHUST U IPOBEICHUS
(bU3MYEeCKUX SKCTIEPUMEHTOB, aHAN3a U MHTEPIPETANA HHPOPMAIIUU, OTIPEICICHUS

AOCTOBCPHOCTH ITOJYUYCHHOI'O pE3yJibTara.



AKTyanpHOCTh pe€aM3allii  JTaHHOM  IpPOTpaMMBbl  OINpPEAEISIETCS  TEM,
YTO €€ OCBOCHHE TMIO3BOJSIET OOydYarolMMCS Ha TMPAKTUKE O3HAKOMHTHCS
C pa3IMYHBIMU (PU3NYECKUMH SBJICHUSIMH, SKCIEPUMEHTAIILHO M3YUYUTh Pa3iuyHbIC
bu3nuecKkue 3aKOHOMEPHOCTH, YINIYyOMTh CBOM TEOPETUUYECKHUE 3HAHUS, DPA3BUTH
UMEIOIINeCs] U MPUOOPECTH HOBBIE MPAKTHUYECKHE YMEHHS M HaBBIKM B 00JacTU
IUTAHUPOBAHMS, TTOATOTOBKH, NMPOBEACHUSA, aHAIN3a U MHTEpIpeTalnun (Hu3nieckoro
IKCIIEPUMEHTA.

[Iporpamma naer oOydaromMMCS BO3MOXKHOCTh NPHOOPECTH MPAKTHYECKHIA
OMBIT PabOTHI C JAOOPATOPHBIM 00OPYIOBAHUEM, OBJIAJIETh KOHKPETHBIMU IPUEMAMU
UCCJIEIOBATENLCKOM  JEATEIbHOCTH HAYMHAIOIIETO  (PU3MKa-3KCIEPUMEHTATOPA,
c(OpMUPOBATH HABBIKU OLIEHKH MOTPEUIHOCTEN pe3ynbTaToOB U3MEPEHUS (PU3NUECKUX
BeauunH. Peanmuzanus mnporpamMmbl - CO3@eT  yCJIOBUS IS (hOpMHpOBaHMS
y 00y4YarmMXcsd HECTaHJAPTHOTO KPEATUBHOTO MBIIIJIEHUS, COJIEUCTBYET PA3BUTHIO
WHIUBUIYAIBHOCTH  CYXKIEHUH,  (OPMHUPOBAHHUIO  KYJbTYphl  OOOCHOBAaHUSA
COOCTBEHHOI'O MHEHHMSI U CBOOO/IbI €r0 BHIPAKECHHS.

[Iporpamma MokeT OBITH BOCTpeOOBaHA OOYYAIOIIMMHUCS, KOTOPHIE HMEIOT
MHTEPEC U MOTUBALIMIO K YIITyOJIEHHOMY U3YYEHHIO (PU3UKU U MAaTEMAaTHKH, TOTOBSITCS
K YYaCTHIO B OJIUMITMAJIaX IIKOJIBHUKOB MO (PU3KKE, B paMKax KOTOPBIX MPEAYCMOTPEH
MPAKTUYECKUN TYP.

[Iporpamma mnpecienyeT He TOJIbKO 00pa30BaTeNbHbIE, HO U BOCHUTATEIIbHbBIE
LEIN, ITOCKOJIBKY COOTBETCTBYET UJEE SKOJOTM3alMu W HJAECE NPUKIATHOU
HaIIPaBJICHHOCTH, KOTOpBIE, B YHCIIE JAPYTUX HJEH, MOJOKEHBI B OCHOBY Kypca

¢busuku, nzydaemoro Ha crynenu COOQO.

BapuaHnTtsl peajiu3anuu nporpammbl 1 GopMbl IPOBEACHUS 3aAHATHI

Peanmuzanust mporpaMmbl  IIpeAriofiaraeT  COUCTAHHWE pPas3IMYHBIX — (hopMm
IPYyNIOBOM pabOThI (CAymIaHWE JIEKIMH, TUCKYCCHs, MOHTaX SKCIECPHMCHTAIBHBIX
YCTaHOBOK, MPOBEACHNUE (PU3NIECKUX U3MEPEHHH MO PyKOBOJICTBOM ITPETIO/1aBaATEIs)
U UHIUBUIYaJTbHONW pPaOOThl (BBIMIOJIHEHHE CAMOCTOSTEIBHBIX pPaboT u padoT
MpPaKTUKyMa, 00pab0oTKa M MHTEPIIPETAIUs PEe3yIbTaTOB (U3HUYECKUX H3MEPEHUH).
Hcnonp3oBanue Takux GopM pabOThl TOMOTAET Pa3BUBATh y OOYJAIOIINXCSI, C OJTHOM
CTOPOHBI, HABBIKM BOCIPHUATHS HOBOM HWHGOPMAIMH IPU Pa3IUYHBIX (GopMax ee
Mo/auu, a C JIPYrol CTOPOHBI — AKTUBHOCTh, CAMOCTOSTEIBHOCTh W TBOPYECKOE

Hayasio. B nmenom peanusanus JAaHHOW NOPOrpaMmbl JOJDKHA IOJIOKHUTEIBHO



CKa3bIBaThCS KaK Ha AaKTyaJlu3alliy 3HAHWUW, YMEHUW W HaBBIKOB OOYYaIOIIUXCS
B paMKax ux npeanpoheccuoHaIbHON TEXHOJIOTHIECKON (MHKEHEPHOM ) MTOATOTOBKH,
TaK 1 Ha COIUAIbHOM (DOPMUPOBAHUM JIMYHOCTH 00YUAIOIIHUXCSI.

[Iporpamma Kypca paccuntana Ha 68 4acoB, B paMKaX KOTOPBIX IIPEYCMOTPEHBI
Takue Gopmbl paboT, KaK JISKIIMH, CAMOCTOATEIbHBIE PAOOTH U PaOOThI MPAKTHKYMA.
B xone camocTosiTenbHbIX pabOT oOydarouuecs IoJi KOHTPOJIEM MpernoaaBaTess
3aKpEIUIAIOT HOBBIE 3HAHUS, OTPa0aThIBAIOT OIMPEICIICHHBIC YMEHUS U HaBBIKH. PaboOTHI
MpaKTUKyMa  TOJIpa3yMEBaIOT  CaAMOCTOSITEIbHOE  pelIeHHuE  O0y4YarolmUMHUCS
HKCIIEPUMEHTAIbHBIX (U3MYECKUX 3a7ad. TemaTuka pabOT MpakTUKyMa U MOPSAOK
UX CIIEZJOBaHUS COOTBETCTBYIOT CTPYKTYpPE TEMAaTUUECKOT0 IJITAHUPOBAHUS (heiepaibHON
paboueli mporpaMMsl 1o yueOHoOMY TipeameTy «DPusmnkay (yriyOJIeHHbIN ypOBEHb).

[Iporpamma paccuuTaHa Ha peajM3alUi0 B TEUYCHUE JIBYX JET OOy4YeHHUs B
10-11 kmaccax mpu NPOBEJACHUH 3aHATHI OJUH pa3 B Henmeno odbemom 1 dac
kaxgoe. [lo ycMOTpeHUIo yduTtesns TOPSAJIOK CICAOBAHMS 3aHATUNA MOXKET OBITh
U3MEHEH, 2 HEKOTOPbIE MOTYT ObITh UCKIIFOUEHBI.

JlormyckaeTcst peanu3aliys 4aCTH MPOrpaMMbl B TEYEHHE OJTHOTO y4eOHOTOo Tojia —
1151 o0yvaromuxcst Tojibko 10-ro unu tonbko 11-ro kimacca. OHaKO B ATOM Cilyyae
npu pabore ¢ obyuaromuMmucs 11-ro kiacca peKOMEHAYETCS HAUUHATh U3JI0KCHHE
y4eOHOro Marepuaia C TpPOBEICHUS 3aHSATUM, HANpaBICHHBIX HA OCBOCHHE
0Oy4YarOIIMMUCS OCHOBHBIX TPUEMOB U METOJI0B 00PaOOTKH PE3yIbTATOB (PU3UUECKUX
U3MEPEHUN W OLEHKM norpemHocred. s 3toro pexomenayercsa: 1) mpoBectu
B kyacce 3aHiaTust Ne 1, Ne 3 u Ne 5 u3 nporpammsl 10-ro kimacca; 2) 3a1ath Ha JOM
BbIntoTHEHUE 3aannii Ne 2, No 4 u No 6 u3 mporpammsl 10-ro kiacca; 3) B JajibHEHIEM
cienoBaTe nporpamMme l1-ro kmacca, UCKIIIOUMB M3 HEE, IO YCMOTPEHUIO YUUTENS,
Kakue-muoo Tpu 3auatus (Hanpumep, Ne 16, Ne 17, No 18).

Bo3mokHO Takke ocBoeHre oOydarommmucs 11-ro kiacca mogHoi mporpaMMBl
IIPY YCJIOBUM TIPOBEICHUS 3aHATUH JBa pa3a B HEACTIO 00BEMOM 2 Yaca Kaxoe.

Psan paGor mpakTtukymMa (Ha YCMOTpPEHHE YYMTEINsA) MOXKET OBbITh 3a/laH
OoOydJarommMMcsi Ha JOM [IJIi CaMOCTOSITEIbHOTO BBITIOJIHEHUSI C TOCTEAYIOIUM

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

B3aumocssass ¢ genepanbHOi padoyeii NPOrpaMMoil BOCIIMTAHUSA
[Iporpamma pa3zpaboraHa ¢ ydeToM peKoMeHaalui denepaibHOll padodeit
IIPOTpaMMbl BOCIIUTaHUSA. B 4aCTHOCTH, OHA YYUTBHIBAET IICUXOJIOTO-NIEAArOTUYECKUE

0COOEHHOCTH COOTBETCTBYIOIIECH BO3PACTHON KaTErOPHH 00YYarOIIUXCS.



[IporpaMma COOTBETCTBYET TAaKUM LEJISIM BOCIUTAaHUS OOy4aroluXcs,
KaK pa3BUTHE JIMYHOCTH, CO3/IaHUE YCIOBHUM JIJISl CAMOOIIPEAEIICHUS U COLIUAIU3ALUU.

[Iporpamma  CONEHCTBYET pPEIIEHUIO CIEAYIOMIMX  3aJad  BOCHMTaHUS
OoOyyaromuxcsi: yCBOEGHUE 3HAaHUM, HOPM, JyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEM,
TpaauLni, KOTOPbIE BRIPAOOTAIO POCCHIICKOE 00IECTBO; (POPMHUPOBAHUE U PA3BUTHE
JUYHOCTHBIX ~ OTHOLIEHMH K OTHUM  HOpPMaM, IIEHHOCTSIM;  IPHOOpETeHHE
COOTBETCTBYIOILIETO TUM HOPMAaM, LICHHOCTSAM, TPAJULUSAM COLUUOKYJIBTYPHOT'O OIIBITA

MOBE/ICHUS, OOILEHUS, MEKIMYHOCTHBIX M COLIMAJIBHBIX OTHOLICHUM, MPUMEHEHUS
NOJYYEHHbIX  3HAHWM;  JOCTM)KEHHME  JIMYHOCTHBIX  PE3YyJbTaTOB  OCBOCHUS
ob1eo0pazoBarenbHOM mporpamMMbl 1o ¢uszuke B coorBeTcTBUM ¢ PI'OC COO.

[IporpamMmMa COOTBETCTBYET CIEAYIOUIMM OCHOBHBIM HAPABJICHUSAM BOCHHTAHMSL.

1) TpynoBoe BOCIHTAHHE — BOCIHMTAHHE YBAXEHUS K TPYAY, TPYAALIUMCH,
pe3ynbraTaM TpyJda (CBOEro M JApyTruUx JIIOJeH), OpUEHTalMs Ha TPYIOBYIO
NeSTEIbHOCTh, ~ TOJy4YyeHue  mpodeccur,  JUYHOCTHOE  CAMOBBIPAKEHUE B
IPOJYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TpyA€ B POCCHUHCKOM OOULIECTBE,
JNOCTH)KEHHE BBIAAIOUIUXCS PE3YJIbTaTOB B MPOQPECCHOHATBHON NIE€ATEIbHOCTH.
[leneBbIMU OpUEHTHUpPAMU SBIAIOTCSA: (POPMUPOBAHME OCO3HAHHOW TOTOBHOCTHU K
MOJIYYCHUIO TIPO(EeCCHOHATBFHOTO 00pa30BaHUs, HEMPEPHIBHOMY OO0pa30BaHUIO B
TEUEHUE >KU3HM KaK YCIOBUIO YCIEIHON NpodeccHoHanbHON U OOIIEeCTBEHHOMN
NesATEIbHOCTH; TOHMMaHWe cnenupukyd camooOpa3zoBaHud M TPodhecCHOHATBLHOM
CaMOMOJTOTOBKM B  MH(OPMAIMOHHOM  BBICOKOTEXHOJIOTMYECKOM  OOILECTBE,
TOTOBHOCTH YYHUTBCS U TPYIAUTHCS B COBPEMEHHOM OOLIECTBE; OPUEHTUPOBAHHOCTH
HAa OCO3HAHHBIA BBIOOp cdepbl TPOo(PEeCcCHOHATBEHON TPYAOBOM EATEITHLHOCTH
B POCCHICKOM OOIIIECTBE C YUE€TOM JIMUHBIX )KU3HEHHBIX IJIAHOB, TOTPEOHOCTEH CBOEH
CeMbH, 00IIIeCTBa.

2) Dkojoruyeckoe BoCIUTaHHe — (POPMHUPOBAHHE IKOJIOTUYECKON KYNIbTYpPHI,
OTBETCTBEHHOT'0, OEPEKHOT0 OTHOUICHMSI K MPUPOJE, OKPY>KAIOIIEH cpelie Ha OCHOBE
POCCUICKUX TPAAUIMOHHBIX JTyXOBHBIX I€HHOCTEH, HABBIKOB OXpaHbl, 3aLIUTHI,
BOCCTAaHOBJICHUS] TIPUPOJBI, OKpYXarolied cpeabl. LleaeBbIM OpUEeHTUPOM SIBIISIETCS
OCO3HaHUE HEOOXOIUMOCTH NMPUMEHEHUS 3HaHUS €CTECTBEHHBIX U COLMANIbHBIX HAYK
JUIS.  pa3yMHOTro, OEpeXIMBOrO MPHUPOAOIONIB30BaHUA B OBITY, OOIIECTBEHHOM
IIPOCTPAHCTBE.

3) LlenHOCTH HAyYHOT'O TO3HAHUS — BOCIIUTAHUE CTPEMJICHUS K TO3HAHUIO ce0s

U JIpYTUX JIOAEH, NpUpOAsl U OOIIeCTBa, K MOJYUYECHHUIO 3HAHUN, KaueCTBEHHOTO
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00pa30BaHMs C y4E€TOM JIMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.
[leneBbIMU OpUEHTHpPAMHU SIBISIOTCS: (OPMUPOBAHUE JEATEIHHO BBIPAKEHHOTO
MO3HABATEIILHOIO HWHTEpeca B 00JacTU (U3MKA C YYETOM CBOUX MHTEPECOB,
CIIOCOOHOCTEH, MTOCTHKEHUM; MOJydeHUEe MPEACTaBICHUM O COBPEMEHHOW Hay4dHOM
KApTUHE MHpPA, O JOCTHKEHHUSX HAYKW W TEXHUKH, O 3HAYECHUU HAYKU B KU3HH
poccuiickoro o0IiecTBa, 00ecrneYeHn ero 0e30MacHOCTH; MPHUOOpEeTeHNnE HABBIKOB
KPUTHUYECKOTO MBIIUICHUS, OIpPEAENeHUs] JOCTOBEPHOW Hay4yHOUW HWHGOpMAIUU H
KPUTHKA AaHTHUHAYYHBIX MPEICTABICHUN; pa3BUTUE U IPUMECHEHUE HABBIKOB
HAOJMIONCHUS, HAKOIUICHUSI M CUCTEMaTu3aluu (PaKTOB, OCMBICICHHUS OIbITa

B CCT@CTBGHHO-Hay‘IHOfI o0JacTn IIO3HaHU:, HUCCIICIOBATEILCKOM ACITCIbHOCTH.

Oco0eHHOCTH padOTHI yUHTE IS 110 IPOrpamMMme

[Ipu peanuzanmu JaHHOW MPOrpaMMbl 3ajadya YUYUTENsl COCTOUT B TOM,
4yTOOBl CO3/1aTh YCJIOBHUS JUII YCBOGHHMS OOYyYarOIIMMHCS HOBBIX 3HAHMIA,
npuoOpeTeHNs] MMM HOBBIX YMEHHUH H 3aKpeIUICHUS HAaBBIKOB, HEOOXOIMMBIX
JUTSl IPOBeJIeHUsT (PU3MUECKUX SKCIEPUMEHTOB M aHAJIM3a MOTYYEHHBIX PE3YJIbTATOB.

Jlns peiuieHus 3TOM 3ajayud HEOOXOAMMO Haluyue B KaOMHETe (PU3MKHU
00Opy1OBaHUs, KOMIUIEKTYIOIIMX M PAcXOAHBIX MaTepHUalioB, TPeOyIOIIMXCS Jis
OPOBEJCHUS  CAMOCTOSATENbHBIX paboT W  pabor mpakTukyma. llepedenb
npejiaraeMeix  paboT chopMUpoBaH TakuM 00pa3oM, UYTO MOJATOTOBKA K
UX TPOBEJIEHUIO HE JOJDKHA BBI3bIBaTh CYIIECTBEHHBIX 3aTPyIHEHHA — BCE
HEOOXOAMMOE JUIsl peaju3aldd MporpamMMbl, Kak MpaBUjio, JHUOO HAXOIUTCSA B
KaOuHeTe PU3UKH, MO0 JOCTYITHO B TOBCETHEBHOM OBITOBOM OOMXOJE.

[lepen HauvanoM 3aHATUH YYUTEIIO PEKOMEHAYETCA CaMOCTOSITEIbHO
BBINIOJIHUTh BCE TEOPETUYECKUE 3aJlaHUs, CaMOCTOATENbHbIE pabOThl U PabOTHI
MPaKTUKyMa, KOTOPbIE AOJKHBI OyIyT BBIMOJIHATH 00yYaromuecs. ITO AaCT YUUTEIIO
BO3MOXKHOCTh HE TOJBKO BBIIBUTH BO3MOXKHBIE TEXHHUYECKHE MPOOJIEMBI,
HO M TIOJYYUTh KOHTPOJIbHBIE PE3YyJbTaThl U3MEPEHUN U HUX 00pabOTKH, KOTOpHIE
NOHano0ATCA Ul JalibHEHIIed MpPOBEPKH MPaBWIBHOCTH BBIMOJIHEHUS PaboT
O00yJarOITUMHUCH.

[TockonpKy OJHHMM W3 TJABHBIX pPE3yJbTaTOB PAOOTHI YUUTENsl B paMKax
BHEYPOUYHOMH 1€ATEIBHOCTH SIBISETCS IMYHOCTHOE PA3BUTUE O0YUAIOLIUXCS, YUUTEIIO
PEKOMEHIYeTCsl MPU TMPOBEACHUU 3aHATUN MO NPOrpaMMe aKTUBHO Y4acTBOBAaTh
B JCATENbHOCTH OOYYaloIIUXCsl, KOHTPOJIMPOBATh XOJ  BBIMOJHEHHUS HMHU

HKCIIEPUMEHTAIbHOW pPAa0OTHI, HAMNpaBisATh W KOPPEKTUPOBAThH HUX JCHCTBHUS,



CBOCBPEMEHHO  yKa3plBaTh Ha  OMIMOKM W  HEJOYEThl,  MOJCKAa3bIBATh
U JIEMOHCTPUPOBATH MPABUJIBHBIE CIIOCOOBI BBINOJHEHUS NPAKTUYECKON padoTHI,
00CYX/1aTh MIPUYMHBI U BO3MOKHBIEC TIOCIIEJICTBUS JOIMyCKaeMbIX olnOok. Bo Bpems
3aHATHH ~ HEoOXO0IUMO NOAJIEPXKUBATh  JOOPOKETATEIbHYIO aTMocdepy
COTPYJIHUYECTBA.

Yyutentio ciaeayeT y4MThIBaTh, YTO JIOTUKA OCBOCHHS  IPOTPaMMBI
npejrnoiaraeT MocieA0BaTeIbHOE U3YyUYEHHE MaTepuaia — cCHadajga o0ydJaroniuecs
JIOJKHBI OCBOUTH 0a30BbIE MPUEMBI U METObI IPOBEJACHHS (PU3UUECKUX U3MEPEHHIA
¥ 00pabOTKH TOJIy4aeMbIX PE3yJIbTaTOB, a YK€ 3aTEM MPUMEHATh UX HA MPAKTHUKE
II0 CXEME «OT IPOCTOr0 K CIOXKHOMY». IloTOMy mnpumepHas cxema IIpPOBEICHHMS
3aHATUHN IO IPOrPaMMe MOKET OBbITh CIEAYIOLIEH:

1) oOBsicHEHHE TEOPETUUECKOTO MaTepHaa 1o TeME;

2) NOArOTOBKAa K BBINOJHEHHUIO CAMOCTOSATEIBHOM padOThl WA PabOThI
IPaKTUKyMa — OOCYKJIEHHUE 3a/laHus, YCTPONCTBA AKCIEPUMEHTAIbHON YCTAaHOBKH,
HEOOXOJMMOr0 TEOPETHUECKOro Marepuaja, IPUEMOB U METOJOB MPSMBIX
HKCIIEPUMEHTAJILHBIX U3MEPEHUH, CIIOCOO0B MX 00pabOTKH U OIEHKH MOTPEITHOCTEN
VU3MEPEHNUN;

3) mpoBeleHHE CaMOCTOATENbHON padOThI WM pabOThl MPAKTUKYMA, KOHTPOJIb
NPaBUIBHOCTH MPOBEACHUS U3MEPEHUN;

4) 00paboTka  TOJYYEHHBIX  OKCIEPUMEHTAIBHBIX  JaHHBIX,  OLIEHKa
MOTPENIHOCTEM;

5) oOcyxaeHue pe3ysibTaToB OOpaOOTKHU MOTYUYEHHBIX HKCIEPUMEHTAIbHBIX
JIAHHBIX ¥ TIPOBEPKA UX MPABUIIbHOCTH.

B ciyuae HeXBaTKM BpeMEHHU HA peaiu3aluio B KJacce MyHKTa 4 TaHHON CXEeMBbI
PEKOMEHIyeTCsl  MPEAJIOKUTh  OOYYaroImIMMCSI  BBIIIOJIHUTH  COOTBETCTBYIOIINE
NEHCTBUS JOMa, a MyHKT 5 peaji30BaTh B Hadaje CJIEAYIOUIero 3aHATHsA, JIUOO
MPOBECTH  HEOOXOAMMBIE  OOCYXKIEHHS C  OOyJaromuMucs B TOPSIKE
WHIUBUyaJIbHON PaOOTHI.

HToroBou arrecTanyen 1o 3J1€KTUBHOMY KypCY SBJISETCS 3a4eT.



COJIEPKAHME DJEKTUBHOTI'O KYPCA
«OCHOBBI ®U3UYECKOT'O DKCIIEPUMEHTA
(@PU3NKO-MATEMATUUYECKHI MIPOPWID)»

10 KJTIACC

3ansaTue 1. [lorpemHocTH B IKCIIEPUMEHTE

Jekyusa «llorpemHocTy mnpsAMbIX u3MepeHui». OOcyxnaercss mnpupojaa
BO3HUKHOBEHUS MOTPEIIHOCTEH, METOIbl X MUHUMU3AINHU U OLICHKHU.

Jekuyusa «IlorpemHOCTH KOCBEHHBIX U3MepeHui». OOCYKIAI0TCI METOIbI
Y TIPUEMBI OIIEHKH MOTPEUTHOCTEN KOCBEHHBIX N3MEPEHHUI.

Hcnonvzyemvie mamepuansi. [4], 4acts 1.

3ansTue 2. OueHKa NOrpemHOCTeH NPSIMBIX H KOCBEHHBIX H3MepPeHMit
Camocmoamenvrnan pavoma «O1eHKa NOTPEITHOCTEN KOCBEHHBIX U3MEPEHUI

110 pe3yJjibTaTaM IPSAMBIX H3M€p€HHfI>).

3ansarne 3. Ycpeanenue — um3mepenuid.  Ciy4aiiHasik — NOIPELIHOCTb.
Kunemarunyeckue uamepeHust

Jekyua «CnydailHple IOrpelIHOCTH». B COOTBETCTBUU C YPOBHEM MOATOTOBKHU
0oOy4aronMxcst ¥ JOCTYIHBIM 000PYJIOBAHUEM MOKET OBITh IPOBEICHA OJIHA U3 ABYX
paboT mpakTUKyMa.

Ilpakmuxym Ne 1

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO CPEJIHIO CKOPOCTb
JIBUKEHUS 3EpHBIIIKA MIIeHa B OyThUIKE C BOJIOH.

Obopyodosanue. IlimeHo, HamoJHEHHass BOJOW IUIAaCTUKOBas OyThbUIKa
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHAOMED, JINHEWKA.

Kpamkoe  onucanue  pewenus. IlpoBoguTcsi cepusi  IKCIEPUMEHTOB
M0 U3MEPEHHUIO C TOMOIIBIO0 CEKYHAOMEPA BPEMEHH TPOXO0K/ICHUS 3€PHBIIIKOM MIIIEeHa
B TOJIE BOABl HEKOTOPOro (PUKCHPOBAHHOIO PpACCTOSHUS BJIOJb BEPTUKAIH.
Beruncnsiercss cpeaHee BpeMsl  IBMXKEHHMS 3€peH. PaccuuThIBaeTCs  CpeHss
YCTaHOBUBLIASICSA CKOPOCTh 3TOT0 ABMKEHUS. OLEHUBAETCS MOIPEUIHOCTD.

Onucanue cxodxceli pabomvl NpakmMukKyma: BCEPOCCHIICKas OJUMIIMaaa
IIKOJIbHUKOB 1O (pU3MKe, peruoHaibHbli 3Tan 2023 r., 3agaua «IlmeHo u BSI3KOCTh»
[9, 10].

p ]



Ilpakmuxym Ne 2

3aoanue. CobepuTe YCTaHOBKY JJIsl 3allyCKa IlIapMKa B MOJIET C HEKOTOPOH
BBICOTHI C (DMKCHPOBAHHOW TOPH30OHTAILHON HayaabHOW CKOpOCThlO. Mcciemyiite
3aBUCHUMOCTh BE€PTUKAJIBHOM M TOPU3OHTAIBHOW KOOPAHWHAT IIAPHUKA IPU IOJETE.
Onpenenure CKOPOCTh IIapUKa B HA4YAJIE MOJIETA.

Obopyoosanue. CranpHON  IIapUK, IYCKOBOE YCTPOUCTBO  (OTPE30K
QTIOMUHUEBOr0 TPO(UIIL, MAarHUT HEOJAMMOBBIN, JIBa CTaJbHBIX IIAPUKA), IITATUB
C JIarKo U My(TOH, MAJIIPHBIN CKOTY, PYyJETKa, KOUPOBaibHas Oymara.

Kpamroe onucanue pewenus. OcyiiectBisercs cOOpKa IMyCKOBOW yCTAHOBKHU.
[IpoBomuTCcs cepusi SKCHEPUMEHTOB IO 3aIlyCKy IIapHKa B IOJET M U3MEPEHHUIO
KOOPJIMHAT TMaJICHUs IIapUKa OTHOCUTEIHHO TOUKU cOpoca. [1o morydeHHbIM TaHHBIM
pacCUUTHIBAECTCS HaYalbHAasA CKOPOCTH MOJIETA IAPUKA.

Onucanue cxoodiceti pabomel NPpaKMuKyma: MEXAYHApOJHAs OJUMIIUAA TI0

sKcriepuMeHTanbHoM gusnke 2021 r., 3amaua «llymka» [11].

3aunsTue 4. [Ipocreiimue reomerpuyeckne u3MepeHus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIIUHY TMPOBOJIOKH
Y BHEIIIHUI TUAMETP UTJIbI, TUIOIIAaIb HAPUCOBAHHOMW Ha JIUCTE OymMaru Gpurypsl, 00bem
opycka. O1ieHUTe MOrPEIIHOCTH.

Obopyoosanue. IlpoBonoka, wuria OT mMpuiia (CO CTOYECHHBIM OCTPUEM),
n300paxkeHne (Urypbl CIOXKHOUW (OpMBI Ha pa3IMHOBAHHOW KBajpaTamu Oymare,
JIEPEBSIHHBIN OpYCOK, TMHEHKA, IITAaHT €HITUPKYJIb.

Kpamxoe onucanue pewenus. IIpoBoasTcss n3MepeHus: TOJIIIMHBI IPOBOJIOKU
MeTosoM psioB. [IpoBoaUTCS M3MEpEeHUE TUaMeTpa UIJIbI METOJIOM MPOKATHIBAHUS.
[IpoBomuTcsa u3mepeHue mwionaan GUrypsl METOJIOM TIO/ICUETa TIIOMAIN IO KIETKaM
CETKM M3BecTHOro mara. [IpoBoauTcs usMepeHue radaputoB Opycka U BBIYUCIICHUE
ero obbema. OIlIEHMBAETCS TOTPENIHOCTh HW3MEPEHHBIX BenuuuH. [IpoBomuTcs

IMPOBCPKA MMPAaBUJIBbHOCTH UBMCPCHUS JHAMETPaA UIJIbl C TIOMOIIBIO MITAHTCHIUPKYJIA.

3anaTne S. I'paduku 3KCHepUMEHTAJBHBIX 3aBucuMocTeil. ['paduueckas
00padoTKa JTaHHBIX
Jexkuua «Odopmiienne TpaduUKOB SKCIEPUMEHTANTBHBIX  3aBHUCHMOCTEH.

['padrueckas 00pabOTKa TAHHBIX).



OOcyxaloTcs OCHOBHBIE MpaBmiia O(OpMIICHUS TpapUKOB 3aBUCUMOCTEH
(U3NYECKUX BEJIIMYUH APYT OT ApYTa.

Camocmosamenvuaa pavoma <«Iloctpoenne rpaduKkoB B COOTBETCTBHUH
C U3yYECHHBIMH MTPABUJIAMU C UCIIOJIb30BAHUEM T'OTOBBIX TAOJIULL C JAHHBIMID.

Hcnonvzyemvie mamepuanvl: METOAUYECKHE pekoMeHmanuu lleHTpanbHOM
IPEeIMETHO-METOINYECKOM KOMHUCCHH 10 OLIEHUBAaHUIO OQOpMIICHUs TpaduKOB

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

3ansaTue 6. O0padoTKa HEJIMHEHHBIX 3aBHCHMOCTEN: JHMHeApU3alus, MMOACYET
IJIOIIAAM Mo rpaguKoM, OCTPOEHHE KAacaTeJbHbIX K rpaguky

Jexkuyua «JluHeapuszanus OSKCIEPUMEHTAIBHBIX 3aBUCHMOCTEM W JIPYTHE
rpaguueckue cnocoObl 00pabOTKU JaHHBIX).

OOcyxnmaercs  METOA  3aMEHbl  IEPEMEHHbIX  IpU  JIMHEApU3aluu
AKCIEPUMEHTANIbHBIX 3aBUCUMOCTE. OOcCyxnaercss (QU3NUecKuil CMBICT TLUIOMIAJN

1o/ rpa)MKOM M YrioBOro K03 puuueHTa KacaTeabHOl K rpaduKy.

3anstue 7. M3MepeHue 3aBHCMMOCTH KOOPAMHATBHI TpPaHMUbI  00JIaCTH
HAMOKaHMs OT BpeMeHH. JInHeapu3anus 3aBUCUMOCTH

Ilpakmukym

3aoanue. BoipexbTe n3 OyMakHOM candeTku JeHTY AauHoi 30 ¢CM U IUPUHOM
2-3 cM. OmycTuTe KOHel 0yMa)KHOM JIEHTHI B BOJIY U BKJIIIOUUTE CeKyHiomep. U3yunTte
3aBHCHMOCTh KOOPIMHATHI TPAHUIBI 00JIACTH, IPOMUTABIICHCS BOJOW, OT BPEMEHHU.
Onpenennute xapakTep 3TOW 3aBUCUMOCTH.

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

Kpamxoe onucanue pewenus. CTaBUTCS ONBIT MO HW3YYEHUIO JIBHIKECHHS
rpaHUIlbl HAaMOKaHus OyMmaxkHOU canderku. Hcmonp3yeTcss 3ameHa NEpEeMEHHBIX
JUIS TUHEapU3allid 3aBUCHUMOCTH M TIOCTPOEHUS JIMHEWHOTO Tpaduka, KOTOPBIU
BITOCJIEZICTBUH TO3BOJISIET CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxoouceti pabomul npaxmuxyma: (5], 3amaua Ne 32 «Hamoxanue

TKaHW».

3aunsTue 8. U3yueHnue ynpyroro rucrepesuca
Ipakmuxym
3aoanue. 3aKkpenuTe C MOMOIIBIO 3KUMa JIMHEWKY Ha cTode. [IposienbTe nyXKy

3aKuMa B KOJIBLIO 0OaHKOBCKOM PE3UHKMU. BaI_IGHI/ITe KPHOYKOM IWHAMOMCTpPA KOJIbBIO



pe3uHKU. l3MepbTe 3aBUCMMOCTH JIMHBI DPE3UHKH OT PaCTATHBAIOLIEH CHJIbI
npu Harpy3ke (pacTsbkeHuH) U pasrpyske. [IpoBenute uzmepenus ¢ marom B 0,5 H,
IIpU KaXJ10M U3MepeHuu aenaire 3aaepxkky B 30 c. [loctpoiite rpaduk nsmepeHHou
3aBUCUMOCTH, OIMIIMTE €€ Xapakrep. CrenmaTe NpeaNoNOXKEHUs O IPUYMHAX
HabOI01aeMoi 3aBUCUMOCTH. PaccuunTaiite, B Kakux mpenenax JeKUT KOdPPUITUSHT
YKECTKOCTU PE3UHOBOr0 Kousblia. Mcronb3ys NOJMyYEHHbIE JAHHBIE, PACCUMUTAMTE,
KAKYI0 SHEPTUIO MOIIOTUIIA PE3UHKA 32 BpEMs POBEAECHUS U3MEPEHU.

Obopyoosanue. JIuneiika, 3auM, JUHAMOMETP C IpenesoM umepenuit 5 H,
PE3UHOBOE KOJIBIIO (pe3uHKa AJisi 0aHKHOT), CEKYHI0OMED.

Kpamroe onucanue pewienus. BpINOTHAETCS ONBIT IO U3YYEHHUIO 3aBUCUMOCTH
CWJIBl YIIPYTOCTH PE3UHOBOTO KOJIbIA OT €ro JUIMHBI IIPU MOCTEIIEHHOM YBEJIMYECHUN
U IpU NOCTENEHHOM YMEHBUICHMM pacTsAruBarouieil cuiibl. HaOmtonaercs: siBieHue
yOpyroro rucrtepesuca. JIBe moJlydeHHbIE HKCIEPUMEHTANIbHBIE 3aBUCUMOCTH

HAHOCATCA Ha OAWH I’pa(l)I/IK HpOBOI[I/ITCH AaHaJIM3 IMOJYYCHHBIX PC3YJIbTATOB.

3anatue 9. HaxoxaeHume Macchbl JHMHEHKH ¥W WNPUIA ¢ TOMOIUbIO
YPABHOBEIIMBAHMS pblyara

Ilpakmukym

3aoanue. Onpenennure ¢ MaKCUMaIbHOW TOYHOCTBIO MACCy IIMPHUIIA U MacCy
JIMHEHKWU.

Obopyoosanue. npui o6bemom 20 MJ1, TUHENKA, CTaKaH C BOJIOM.

Kpamkoe onucanue pewenus. K KOHIy JMHEHKH, KOTOpPAas HCIOIb3YyETCA
B KaueCTBE pblyara, NoJABEHIMBAETCS wpull. M3mepsieTcs 3aBUCUMOCTh KOOPANHATHI
TOYKH OTIOPHI YPABHOBEIICHHOTO phlyara OT 00’beMa Boibl B mmmpuiie. [1o momydeHHbIM
JTAHHBIM OMPECIISIOTCS Macca MIPHUIla U Macca JIMHEHKH.

Onucanue cxodxcell pabomvl npakmuKyma: PETUOHAIBHBIA ATall OJMMITUA]IBI

um. JDx. K. Makcsemna o pusuke, 2014 1., 8 kimace, 3agaya «HenecTpyKTHBHBIN aHATH3Y.

3ansaTue 10. U3mepenne ko3¢ GuumeHTa JHEPreTUHYECKUX MOTEPb MPH OTCKOKE
IIAPUKA OT MOBEPXHOCTH

Ilpakmuxym

3aoanue. 1lpoBenure ucciel0BaHUE 3aBUCHMOCTH BBICOTBI OTCKOKA IIapUKa
1ociie COyJapeHus C MOBEPXHOCTHIO CTOJa OT BBICOTHI cOpoca. [IpoBeaute ombIT

JUISL IBYX TUIOB IIapUKOB. OpeaennTe XxapakTep 3aBUCUMOCTH.



Obopyoosanue. lapuk s HACTOJBHOIO TEHHHUCA, PE3MHOBBIA MHIAPUK
«MOMPBITYHY, PYyJIETKA, MAIAPHBINA CKOTY.

Kpamrxoe onucanue pewenus. IIpoBOIUTCS OMNBIT TO H3MEPEHHUIO BBICOTHI
OTCKOKa IlIapuKa IOCJIE COYJApeHHs C MOBEPXHOCTHIO T'OPU3OHTAIBHOIO CTOJNA
B 3aBUCHUMOCTH OT BBICOTHI cOpoca. M3MepeHust mpoBOJSTCS 1Sl IBYX TUIIOB HIAPUKOB.
JI1st pe3uHOBOTO IIapHUKa 3aBUCUMOCTH SIBIISIETCA MPSAMOU MPOMOPIUOHAIBHOCTHIO,
JUIsT [IapHKa OT HACTOJBHOTO TEHHUCA 3aBUCHUMOCTh HE SBIIIETCS TaKOBOM.

OO0cyx)ar0Tcs BO3MOKHbBIE IPUUMHBI IOJTYYEHHBIX PE3yIbTaTOB.

3ansTue 11. OnpenesieHne TeNJI0eMKOCTH TBEPAOTO TeJia

Ilpakmukym

3aoanue. Onipenenure ¢ MAKCUMaIIbHON TOYHOCTHIO TETUNIOEMKOCTh TPY3HKa.

Obopyoosanue. I'py3uk maccoit 50 r, crakad oobeMom (0,2 J1 ¢ BOJI0M KOMHATHOM
TEeMIIepaTyphbl, EMKOCTh C TOpsSYeil BOJOW, JBa TEpMOMETpa, caldeTKu, MOIHOC,
HUTb.

Kpamxkoe onucanue pewrerus. IIpoBOAUTCS OMBIT IO U3MEPEHHUIO TETNTIOEMKOCTH
rpy3uka METOJOM TMEpeHoca €ro W3 XOJOAHOW BOIbI B Topsuyio. OleHuBaercs
U3MEHEHHE TeMIEePaTypbl XOJIOIHON BOJBI 32 CUET MOJYyYEHUs KOJUYECTBA TETUIOTHI

OT FOPSTYETO TPy3HUKA.

3ansTue 12. U3mepeHue Temmeparypbl PyK 3KCIIEPMMEHTATOPA W JaBJICHMS,
KOTOpOEe MOT'YT CO3J1aTh €ro Jerkue

Ilpakmukym

3aoanue. 1) Ompenenure BHyTpeHHee ceueHue TpyOku. Iloacoemunure K
mmpuiy oobemMoMm 20 mul TpyOKy C MOMEIIEHHOM B Hee Karyiel BOJbL. 3aXXMHUTE
IITPUIL B JIAJIOHAX W HarpeBalTe ero TakuM o0pa3oM B TeueHHe 5 MUHYT. M3mepbTe
nepeMenieHre Karm 1o TpyOke. Mcmonb3ys mosjyyeHHblE [JaHHbBIE, OLICHUTE
TEeMIIepaTypy pyK sKcnepumeHtaropa. 2) JloxauTech, KOrja MINpULl CHOBA MPUMET
KOMHaTHYIO0 Temmeparypy. BayBas Bo3gyx B cBOOOJHBIN KOHEI TPYyOKH, U3MEPHTE
NepeMEIICHUE KaIUIU PU MaKCUMaJIbHOM JIaBJIEHUH BO3/1yXa, CO3/1aBA€MOM Ha KOHIIE
TpyOKu. Micrionb3ys nmoixydeHHbIe JaHHbIE, OLICHUTE JaBJICHHE, KOTOPOE MOTYT CO3/1aTh
JIETKUE YKCIIEPUMEHTATOPA.

Obopyoosanue. lnpur; oobemom 20 mi, TpyOka oT HH(DPY3MOHHON CUCTEMBI,

BOJIa, JINHENKA, CEKYHAOMED.



Kpamxkoe onucanue pewenusa. 1) K mmpuity oobemom 20 M1 oACOCAUHSAETCS
TpyOKa ¢ MOMEIIEeHHOH B Hee Kariei Bobl. [IImpuil HarpeBaeTcs pykamu, U3MepsieTcs
nepeMeInieHre Kami no Tpyoke. Ha ocHOBe AaHHBIX O CeUEeHUH TPYOKH U 0O0beme
BO3JyXa B IINPULE PACCUUTHIBACTCS TeMIlepaTypa pyK JKCIEPUMEHTATOpA.
2) Hcnonws3ys Ty K€ YCTAHOBKY, IKCIEPUMEHTATOP CO3/1a€T [AaBJICHUE BHYTPU
cBOOOHOTrO KOoHIa TpyOku. Kammsi Bojwsl mepememaercs no Tpyoke. Ha ocHoBe
JAHHBIX O €€ CMEIIECHUM OLICHMBAETCS JABIICHHE, KOTOPOE MOTYT CO3/1aTh JIETKUE
AKCIIEPUMEHTATOPA.

Onucanue cxooiceti pabomel npakmuxkyma: 1) 3aKIIOUUTENBHBIN 3Tan
BCEPOCCUMCKOM OJIMMITAAIBI IIKOJIBHUKOB, 2023 1., 10 xiacc, 3agaua «HaceimeHHbIi

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. IPppexTuBHBbIN KOIPPUUHMEHT KECTKOCTH cucTeMbl. OnpenesieHue
MoayJisi FOHra npoBoJioku ¢ noMoubI0 peryara. OnpeaesieHue npejgesa ynpyrou
nepopmanmnu

Ilpakmukym

3aoanue. Onipeaennure ¢ MAKCUMaIbHOM TOYHOCTHIO MOAYIb FOHTa MPOBOJIOKH.

Obopyoosanue. llTaTuB ¢ IByMs JalKaMu, MPOBOJIOKA, JIMHENKA JepeBsSHHAs
nuHOo# 50 M, rpy3sl Maccoil o 50 T, 1Ba KaHLEISIPCKUX 3aKUMa.

Kpamkoe onucanue pewenusa. JInHelka IOABEIINBACTCA HA IPOBOJIOKE TaK,
YTOOBI MOJIYYHJICA CUJIBHO HEPABHOIUIEUUA pbhlyar. bimxHuM K TOUKe MoJBeca KOHell
TOPU30HTATIBHON JIMHEWKHU OINMPAETCS CHU3Y Ha JIanKy mratuBa. K apyromy KoHIy
JMHEWKN TOJBEIIMBAIOTCA Tpy3bl. M3Mepsercs 3aBUCUMOCTb CMEIICHUS KOHLA
JIMHEWKH, K KOTOPOMY IOJBEIINBAIOTCS I'PY3bl, OT UX CyMMapHOU mMacchl. Ha ocHoBe
MOJIYYEHHBIX JAHHBIX U F€OMETPUUYECKHUX I1ApPaMETPOB YCTAHOBKM PACCUUTHIBAETCS
MoxyJib FOHra mpoBoJIOKH.

Onucanue cxooiceti pabomsl npakmuxyma: [6], 3agayga Ne 9.30.

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

Ilpakmukym

3adanue. llpunymaiite cmoco0d wu3MEpeHHUs CUJBI, KOTOPYIO TpelOyercs
NPWIOKHUTH K MPOBOJIOYHONW paMKe AJi TOTO, YTOObI OTOPBATh €€ OT MOBEPXHOCTU
Boabl. [IlpoBenuTte »SKCHEpUMEHT U OHEHUTE KOA(P(OUIUMEHT MOBEPXHOCTHOTO
HATSKEHUS BOJIBI.



Obopyoosanue. KroBera mupokas ¢ BOJI0H, TPOBOJIOKA, BEChI, HUTb.

Kpamroe onucanue pewenus. ITpoBOOUTCS ONBIT 110 U3MEPEHHUIO CUIIBI OTPHIBA
MIPOBOJIOYHON paMKHU OT MOBEPXHOCTH BOJBI MPHU PA3IMYHBIX MMEPUMETPaX pPAMKH.
[TpoBomuTcs orieHKa Kod(hPHUITMeHTa MTOBEPXHOCTHOTO HATSXKEHUS BOIBI.

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

3ausitue 15. OnpeneseHne TOYKM POCbl. 3HAKOMCTBO € JJIEKTPHYECKHUM
KOH/IEHCATOPOM

Ilpakmuxym Ne 1

3aoanue. OuieHUTE BIAXKHOCTh BO3/IyXa B KOMHATE.

Obopyoosanue. IIpobupka CTEKIsTHHAS, MaJICHbKUE KYCOUYKH JIbJ]a, TEPMOMETD,
TabMIla 3aBUCUMOCTH JaBJICHUS HACBIIIEHHOTO Tapa BOJIbI OT TEMIIEPATYPHI.

Kpamxkoe onucanue pewenus. B npoObupky ¢ BOJON MOCTENEHHO T00aBISIOT
KYCOYKH JIbJIa U JOKUJAIOTCS MOMEHTA BBICTYIUICHUS KaIlellb POChI HA TIOBEPXHOCTH
npoOupku. [lo moNy4eHHBIM JAaHHBIM O TEMIEpPAaType TOYKE POCHI C TOMOIIBIO
TaONMHIBl 3aBUCHMOCTH JIaBJICHHUS HACBHIIMICHHOTO TIapa BOJIBI OT TEMIIepaTyphl
OTIpEJIEISIETCSl OTHOCUTENbHAS BJIAKHOCTh BO3/yXa B KOMHATE.

Onucanue cxooceii pabomer npakmuxyma: [8], rmaBa Ne 3, maGoparopHas
pabora Ne 9.

Ilpakmuxym Ne 2

3aoanue.  Omnpenenure ¢  MaKCUMaJbHOW  TOYHOCTBIO  OTHOIIICHHE
AIEKTPUUECKUX EMKOCTEH JIByX KOHICHCATOPOB.

Obopyoosanue. nBa  DIEKTPOJMTUYECKUX  KOHJIEHCATOPA,  BOJBTMETD,
Oarapeiika, COeMHUTEIIBHBIC TTPOBO/IA.

Kpamroe onucanue pewenus. TIpoBOgUTCS ONBIT MO 3apsKe KOHACHCATOPA
OT JPYroro 3apaHee 3apsHKEHHOTO KOHACHcaTopa. M3MepsroTcs HampsoKeHHsI Ha
KOHJIEHCATOpax M0 W mocie mojkitoueHnid. OIEeHUBAETCS OTHOIICHHE EMKOCTEH
KOHICHCATOPOB.

Onucanue cxooiceti pabomsl npakmuxyma: [6], 3amaua Ne 10.22.

3ansaTue 16. U3yueHue npouecca pa3psiiku KOHIEHCATOpPa

Ilpakmukym

3adanue. VI3yuute 3aBUCHUMOCThH HAIPSDKEHHUS Ha KOHAEHCATOPE OT BPEMEHU
npu ero paspsuke. Onpenenure eMKOCTh KOHIEHCATOPA.

ObopydosaHnue. DNEKTPOIUTUUECKUNA KOHJEHCATOp, BOJBTMETP, Oarapeiika,

CEKYHJIOMEp, COEIMHUTEIbHBIE TPOBO/IA.



Kpamkoe onucanue pewenus. IlpoBoguTcss U3MEpeHHE 3aBUCUMOCTHU
HANpsDKEHUST Ha pa3pspKalolieMcsl KOHIEHcAaTope OT BpeMeHu. [lemaercs oleHka
EeMKOCTH KOHJIeHCaTopa. B KkadecTBe CONMPOTHBICHHS IS pa3psaKd KOHACHCATOpPA
BBICTYIIA€T BHYTPEHHEE COMPOTHUBIICHUE BOJIBTMETPA.

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

cBeToanoaa» (4acth Ne 1).

3ansaTue 17. Onpenesnenne yaeabHOr0 CONPOTUBJICHUSA MAaTEPHAJIa POBOJIOKHU

Ipakmukym

3aoanue. Onipenenure yaeabHOE COMPOTUBICHUE MPOBOJIOKH.

Obopyoosanue. JIpa MynbTuMeTpa (B peXuMe BOJBTMETPA M aMIepMETpa),
COCIMHUTENbHBIE  TpPOBOJA, Oarapeiika, o00pa3lbl  MPOBOJIOKH,  JIMHEWKA,
MHKPOMETP.

Kpamkoe onucanue pewenus. Wccnenyemas TMpPOBOJIOKA COEOUHSAETCS
MOCJIEIOBAaTEIbHO C aMIEpPMETPOM U TOJAKIIoYaeTcs K Oatapeiike. [lapamienbHo
Y4acTKY IIPOBOJIOKH MOJIKJIFOYAETCS BOJLTMETP. M3 OTHOIIIEHHS TOKa3aHUM TPUOOpPOB
PaCCUMTBHIBAETCS CONPOTUBIICHUE YYaCTKa MPOBOJIOKHU, MOCIE YETO U3MEPSIOTCS €ro
reOMETpUUECKHE pa3mepbl. M3 TMONy4EeHHBIX [aHHBIX ONPEAEHACTCS YAECIbHOE
COIIPOTUBIICHUE MAaTEPHUala, U3 KOTOPOTO U3rOTOBJICHA POBOJIOKA.

Onucanue cxooiceti pabomuvl npakmukyma: MexayHapolHas oOJIUMIUaAa

1o 3KcnepuMeHTabHON puzuke 2022 r., 3a7a4ya «Masgoe conpoTHUBICHUEY.

3ansTue 18. N3mepenne BOJIbT-aMIIEPHOI XapaKTePUCTUKH
MOJIYNIPOBOAHMKOBOI0 THOAA

Ilpakmukym

3aoanue. V3mepbTe 3aBUCUMOCTb CHJIBI TOKAa, MPOTEKAIOIIEr0 4Yepe3 A0/,
OT MOJABAaEMOT0 Ha HEro HampsokeHusl (B MPSAMOM M OOpPaTHOM HaIlpaBJiCHUM).
[TocTpoiiTe rpaduk BOIBT-aMIIEPHON XapaKTEPUCTUKH TUOA.

Obopyodosanue. BonbT™meTp, aMImepMmerp, COEIWHUTENbHBIE IPOBOJA,
MOJTyTIPOBOIHUKOBBIN O/, MaKETHAs IJiaTa, IEPEeMEHHbIN pe3ucTop, barapeiika.

Kpamxoe onucanue pewenus. IIpoBOIUTCS SKCIIEPUMEHT 1O M3MepeHuto BAX
JIM0/1a B MPSIMOM U OOpaTHOM HaIpaBJICHUU.

Onucanue cxooiceti pabomsr npaxmuxyma. [8], tmaBa Ne 4, mabGopaTopHas

pabota Ne 9.



11 KJIACC

3ansaTue 1. OueHka BeJMYMHBI TOPU3OHTAJIBHON COCTABJISIONIEH MATHUTHOMI
UHIYKIHU MAarHUTHOTO 10Jis1 3eMJiu

Ipakmuxym

3aoanue. OneHUTE MOIYJb TOPU3OHTAIBHOM COCTABJSIONIEH BEKTOpa
MarHUTHOW MHIYKIIMA MarHATHOTO TIOJIST 3EMITH.

Obopyoosanue. Kommac, conenoun (nuamerp 10 cMm, 150 BuUTKOB),
71a00paTOPHBII OJIOK MUTAaHUS, TPAHCIIOPTHP.

Kpamxoe onucanue pewenus. 1IpoBOOUTCS 3KCIEPUMEHT MO OIPEACIICHUIO
MIPOCTPAHCTBEHHON OPUEHTAITUN BEKTOPA WHIAYKIIUH MAarHUTHOTO TIOJIS, CO3/1aBaEMOTO
Ha OCH COJICHOMJIA TPU CYIEPIIO3UIIUA MATHUTHOTO TOJIA 3€MJIM 1 MarHUTHOTO TOJIS
COJICHOU/IA, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKaX cojieHouaa. [1o aToit 3aBucumMoctu
OTIpEEIISIETCS.  MOJYJIb TOPU30HTAIBHONW COCTABJISIONIEH BEKTOpa MarHUTHOU
WHIYKITUA MAarHUTHOTO TTOJIST 3eMJIH.

Onucanue cxooceil pabomsr npakmuxyma: [8], rmaBa Ne 4, naboparopHas
pabota Ne 12.

3anstue 2. H3mepeHue 3aBHCMMOCTH BeJIUYUHbBI MATHUTHOW HWHIYKIIUH
MATHUTHOTIO MOJISI MATHUTA OT PACCTOSHUS

Ipakmukym

3aoanue. I3yunte 3aBUCHMOCTD BEIMYMHBI MAarHUTHON WHIYKIIMM MAarHUTHOTO
MOJIsI OCTOSSHHOTO MAarHuTa Ha €ro MpoOJOJIbHOW OCH CUMMETPUU OT PACCTOSTHUS
MEXK1y LIEHTPOM MAarHUTa U TOYKOU U3MEPEHHM.

Obopyoosanue. ~ CmapToH ¢  NPEIYyCTAHOBICHHBIM  MPOTPAMMHBIM
oOecrieueHUEM ISl U3MEPEHUS] BEIMYMHBI MATHUTHOTO TMOJIsA, IHUJIUHIPUYCCKUM
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamkoe onucanue pewenus. C moMOIIbpI0 JaTYMKOB cMapT(OHA TPOBOAUTCS
MPAMOE HU3MEPEHUE BEIMYMHBI MAarHUTHOM WHAYKIMA MAarHUTHOTO TIOJII Ha OCHU

MUJIMHAPHUYICCKOIr0O MarouTa B 3aBUCUMOCTH OT paCCTOAHHA 10 HETO.

3ansTue 3. Ha0/on1eHne MarHuTHOr0 rucrepesuca

Ilpakmuxym

3aoanue. HamoTaliTe HECKOJBKO BUTKOB HW30JMPOBAHHOIO  MPOBOJIA
Ha IWIMHAPUYECKYI0 4YacTh JIanky IntatuBa. [lomHecuTe Toper Jankud OJW3KO

K TIIOJOXKCHHIO JaTYMKa MArHuTHOI'O IIOJA MOOMILHOTO TCJIG(I)OHa. HozxaﬁTe



IEKTPUUECKUIT TOK B TPOBOA. M3MephTe 3aBUCHMOCTH BEIMYHUHBI HWHIYKIIHHA
MarHMTHOTO TIOJII Ha TOPIE JIAKA OT CHJIBI MPOTEKAIOIIEro 4Yepe3 MPOBOJ TOKa.
Jlmst  3TOrO BHAYaje TIOBBIIANTE 3HAYCHHUS CHJIBI  MPOTEKAIOIIETO  TOKa
710 MaKCUMAJIBHO BO3MOXHOT'O 3HAYCHHUS, a TOTOM MMOHIDKANUTE IO HYJIEBOTO 3HAYCHUSI.
3aTeM CMEHUTE MOJIIPHOCTh MOAKIIOYEHUS HMCTOYHHMKA TOKA W TMOBTOPHUTE OIIBIT.
[TocTpoiiTe rpaduk, OMUCHIBAIOIINN 3aBUCUMOCTh BEJIMYMHBI MAarHUTHOW WHIYKITHH
Ha TOPIIE JIATIKK OT CHJIBI IIPOTEKAIOIIETO Yepe3 MPOBOT TOKA.

Obopyoosanue.  CmapToH C  TNPEAYCTAHOBICHHBIM  IMPOTPAMMHBIM
oOecrieyeHUeM ISl U3MEPEHUS BEJIMYMHBI MAarHUTHOTO TIOJIS, INTaTHUB C JBYMS
JanKkaMH, OJHA W3 KOTOPBIX JIOJDKHA OBITh KEJNE3HOW (WM JPYroul >Kele3HbIN
CEpIICYHUK), JTaOOPATOPHBIM WCTOYHUK MUTAHUSA, OJHOXWIBHBIA W30JUPOBAHHBINA
MPOBOJI, BBIACPKUBAIONIMN MaKCUMaJIbHBIA TOK JIaOOpaTOpPHOTO HCTOYHHUKA
MTUTAHUS.

Kpamroe onucanue pewenus. Jlanka mraTuBa 0OMaTHIBAETCS HECKOJIBKUMU
BUTKAMHU TOJICTOTO HM30JMPOBaHHOTO mpoBoAa. C moMmolpl0 J1abopaTOpHOro
WCTOYHHKA MUTAHKS Yepe3 MPOBOJI MPOITyCKASTCs AIEKTprIeckuii Tok. CHadajma TOK
MPOIMYCKAIOT B OJHOM HAMPABJICHUU C TOCTEIICHHBIM YBEJIMYEHHEM CHJIBI TOKa
U €¢ TIOCICAYIOIIMM YMEHBIIEHWEM, IIOTOM TMPOIEAYPY TOBTOPSIOT IS
MIPOTUBOIIOJIOKHOTO HarmpaiieHus Toka. [Ipu 3ToM u3mepsieTcs: BeMurMHa MHIYKIIUHA
MarHMTHOTO TIOJISl Ha TOpII€ JIalKH IITaTUBA C MOMOIIBI MOOWJIBLHOTO TesedoHa.
CTpoWTCsl 3aBHCHMOCTh BEJIMYWHBI MHAYKIIMM MArHUTHOTO TIOJS OT  CHJIBI
MPOTEKAIONIETO Yepe3 MpoBoja Toka. OOCyx)maaeTcsi MOMyYeHHBIN TpaduK U SIBICHHE

MAardHuTHOI'O TUCTECPE3nCaA.

3ansaTue 4. U3yyenue padoThl 3JIEKTPOABUIaTeNIsI U AMHAMO-MAIIUHBI (YacTh 1)
Jekuua «IneKTpoABUTATENb U AJEKTporeHeparopy. OOCyKaaeTcss HCTOpus
HM300pETeHUST  DJIEKTPOJBHUTATENII U COBEPIICHCTBOBAHUS €TI0 KOHCTPYKIIUU.
OnuchIBaeTCs BHYTPEHHEE YCTPOMCTBO 3JIEKTPOJBUTATENS U BJIEKTPOreHEepaTopa.

PazbuparoTcst TeopeTuueckue 3a1auu 1o JaHHOU TEME.

3ansTue 5. U3yuenue padboThl 31eKTPOABUTATESI U IUHAMO-MAIIMHBI (4aCTh 2)
Ipakmuxym
3aodanue. 1) IlpoBeaurte cepuro SKCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTD CHJIbI
TOKa, BbIpa0aThIBAEMOI F€HEPaTOPOM, OT BEIMUYMHBI MOMEHTA CHJIBI, PUIIOKEHHOTO

K €T0 Bally. 2) HpOBC,III/ITe CCPHIO SKCIICPUMCHTOB U U3MCPHTC 3aBUCUMOCTD BEJIMYMHBL



HaIpsDKEHUs, TOJAHHOTO Ha JJIEKTPOJBUraTelb, OT 4YacTOThl €ro BpAILECHUA
Y MEXAaHWYECKOW HATPY3KH €T0 Baja.

Obopyoosanue. DNEKTPUYECKUA MOTOPUYMK C PEAYKTOPOM, HAOOp TIpy30B,
peocTar, COeIMHUTEIIbHBIE MPOBOA, TAO0OPATOPHBIN UCTOYHUK MMUTAHUS, MYJIbTUMETP
(ammepMeTp), CEKyHIOMED.

Kpamxkoe onucanue pewsenus. IIpoBOASTCS ONBITHI 10 U3MEPEHUIO 3aBUCUMOCTH
CWJIBl TOKa, BbIpaOAaTbIBAEMOM TI'€HEPATOPOM, OT BEJIMYMHBI MOMEHTA CHIIBI,
NPWIOKEHHOr0 K €ero Baiy. IIpoBOIWTCA ONBIT MO HM3YYEHHIO CBSI3M BEJIWYUH
HaIIpSDKEHUS, [OJAHHOTO Ha JJIEKTPOJBMIareilb, OT YaCTOTHl €ro BpalleHUs
Y MEXaHWYECKOW HArPy3KHU €T0 Baja.

Onucanue cxooxcux pabom npaxmukyma: 1) MexayHapoaHas oJUMIIUaIa
1o ’KcnepuMeHTanbHoi gusuke 2018 r., 3anaua «MOTOPUHK € PEAYKTOPOMY, ITYHKTHI
NeNe 1-4; 2) MexayHapoaHas OJUMIIMaga MO SKCIepUMEHTanbHou pusuke 2022 r.,
3agaya «PoHappy, MyHKTHI NeNo 14,

3ansitue 6. H3yuyeHue 3aBHCHMMOCTH TMEepHOAAa  KOJIe0AHUH  JIMHEHKH
HA HWINHAPUYECKO! MOBEPXHOCTH OT PAINYCA ee¢ KPUBU3HbI

Ilpakmukym

3aoanue. Onpenenure xapakTep 3aBUCMMOCTU MEpPHOJa KOoJIeOaHUuN JIMHEWKH,
MOJIO)KCHHOW Ha IWIMHIPUYECKYIO TMOBEPXHOCTh, OT pajauyca KPUBU3HBI ITOU
MOBEPXHOCTH.

Obopyoosanue. Habop UAMHIAPOB pa3HOro paauyca (Hampumep, pa3iudHbIe
UUJIMHIPUYECKHUE COCYbI), TUHEWKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. IlpoBoguTcs cepusi TPSMBIX H3MEPECHUM
3aBUCUMOCTH TIepuojia KojeOaHWil JTWHEHWKH, IMOJOKEHHON Ha IUIMHAPUYECKYIO
MOBEPXHOCTh, OT paguyca KPUBHU3HBI 3TOW MOBEPXHOCTU. MCMOIB3YIOTCS METOIBI

JMHEapu3aIuy U rpauuecKkoro aHajanu3a SKCIIEPUMEHTAIbHBIX JaHHBIX.

3anaTne 7. MN3ydyeHume 3aBHCMMOCTH AMILUIMTYIbl KOJEC0AaHWH NPYKUHHOIO
MAasITHUKA OT BpeMeHH

Ilpakmuxym

3adanue. W3MepbTe 3aBUCUMOCTb aMIUIATYIbl 3aTyXarolIMX KOJIeOaHHI
NPy KHHHOTO MasTHUKa OT BpemeHu. [IpoBepbTe rumoredy 00 IKCIMOHEHIIHATIHLHOM
XapakTepe MOoJTy4eHHON 3aBUCUMOCTH.



Obopyoosanue. 1lpyxurHa oT TuHaMomeTpa ¢ npeaenom mdmepenuit 1 H, rpys
Maccoit 150 r, cekyHioMep, IITaTUB ¢ JIAIKOW ¥ My(TOH, JIMHEIKA.

Kpamkoe onucanue pewenusa. IlpoBOOUTCA OSKCHEPUMEHT IO NIPSIMOMY
U3MEPEHUIO 3aBUCHUMOCTH aMIUIMTYJbl 3aTyXamoluX KoJIeOaHUl MPY>XKUHHOTO
MasiTHUKa OT BpeMeHu. Ctpoutcss rpaduK HUCCICIOBAHHOW  3aBUCHUMOCTH

B JIMHCAPHU30BAHHOM BHC.

3ansaTue 8. 3MepeHue aKTMBHOIO U PEAKTHBHOI0 CONMPOTHBJIEHUHA KATYyIIKH
HHIYKTUBHOCTH

Ilpakmukym

3aoanue. Cobepute EKTPUUECKYIO LIETh U3 MOCIEA0BATEIbHO COCIMHEHHBIX
pe3ucTopa W KaTylIKd WHAYKTUBHOCTH. [IpoBenute wu3MepeHue 3aBUCUMOCTH
HaIpsDKEHUST Ha PE3UCTOpPE OT YacTOThl MOJABAEMOTO Ha ATy IEMb HaNpsHKEHUS.
[Io moJiydeHHBIM JaHHBIM OMPENEIUTEe AKTUBHOE CONPOTHUBJICHHUE U PEAKTUBHOE
COMPOTUBJICHUE KATYIIKU UHAYKTUBHOCTH. PaccunTaiiTe MHIYKTUBHOCTD KATYIIIKH.

Obopyoosanue. KaTymika HWHAYKTUBHOCTH, PE3UCTOP C COMPOTUBIICHUEM,
OJIN3KUM K aKTUBHOMY COTIPOTHUBJICHUIO KATYIIKU WHIYKTUBHOCTH, COCTUHUTEIIHHBIC
MPOBOJIA, T€HEPATOpP HU3KOW YacCTOTHI, OCHUIUIOrpad) WM BOJBTMETP MEPEMEHHOTO
HaIPsIKEHUSI.

Kpamroe onucanue pewenus. CoOupaercs d>JIEKTpUYECKas LENb W3
MOCJIE0BAaTEIbHO COCIMHEHHBIX PE3UCTOpa W KaTyIIKM HUHAYKTUBHOCTU. Ha a1y
LEeNb MOJAETCA NEpPEMEHHOE HampsbkeHue. [IpoBoaWTCS H3MEpeHHe 3aBUCHUMOCTH
HalpsDKEHUST Ha PE3UCTOpe OT 4YacTOThl IM0JaBa€MOTO Ha I1EMb HaIPsSKEHUS
(ammuTyna HanpsbDKeHUs Ha Bced uenu  mnocTtostHHa). I[lo HM3KOYacTOTHOM
obmactu  Tpaduka  ONpEACNSICTCS ~ aKTUBHOE  COMPOTHUBJICHWE  KaTYIIKH
WHIYKTUBHOCTH, 110 BBICOKOYACTOTHOM YAaCTH OMNPEACNseTCsS HWHIYKTUBHOCTD

KATYLIKH.

3ausaTue 9. 3Byk. Ocunsiiorpamma 3Byka. CriekTp 3ByKa

Jlexuyusn «BBeneHne B HKCIIEPUMEHTAIBHYIO aKyCTHKY». BBOAATCA OCHOBHBIE
HNOHATHUA aKycTUKH. OOcCyXJIaeTcsi MeXaHUKa pacHpOCTPAHEHUS aKyCTHYECKHX
koneOanuii. BBogutcs mnonstue TOoHa U o0eproHa. OOCYXIalTCI METOJbI

HCCIICA0BaHNA 3BYKOBBIX CUTHAJIOB.



Ilpakmukym

3adanue. llpoBeaute cepur0 SKCIEPUMEHTOB IO 3aMMCU OCLMLIOTPAMM U
CHEKTPOB TJACHBIX 3BYKOB OJHOW YacTOThl. OMNUIIMTE OCHOBHBIC OTIMYUS B
ocLMJUIOrpaMMax JUIsl pa3HbIX INIACHBIX 3BYKOB. OTBETHTE Ha BONPOC, JOCTATOYHO JIU
JUTSL ONTUCAHMSI KAaKOTO-JTMO0 3BYYaHUs OJHOMU JIMIIB CIIEKTPOrpPaMMBbI?

Obopydosanue. lepcoHanbHBI KOMIIBIOTEp ¢ MUKPO(QOHOM WM cMapTdoH
C MPEAYCTaHOBJIEHHBIM ITPOrPaMMHBIM 00€CIIEUEHUEM.

Kpamkoe  onucanue pewenus. IlpoBoautcs cepus  SKCHEPUMEHTOB
[0 TMOJIyYEHUIO OCHMJUIOTPAaMM M CIEKTPOB TIJIACHBIX 3BYKOB OJHOM YacTOTHI.
[TpoBoaMTCS CpaBHUTENBHBIN U KAYECTBEHHBIN aHAJIN3 OCIIMJIJIOTPAMM U CIIEKTPOB.

Onucanue cxoxceli pabomuvl npaxkmuxkyma: MexXayHapoAHas OJUMIIMAIA
no sKkcrepuMeHtanbHol ¢usuke 2017 r., 3agadya «AKYCTHUYECKHE PE30HATOPBI»,

yacThb No 1.

3ansaTue 10. CTosiune MexaHn4ecKkHe BOJHBI

Jekyua «Crosune MexaHM4ecKue BOJHBD. OOCykIaeTcs MEXaHHKa CTOSYHX
BOJIH B OJIHOMEpHOU cpejie. PaccmaTpuBaroTcss mpuMephbl pa3IUYHBIX TPAHUYHBIX
YCJIOBUH.

Ilpakmukym

3aoanue. Tloayiite B mpoOUpKyY Tak, 4TOObI OHA Haudana 3By4aTb. [IpoBegute
U3MEpEHHE 3aBUCMOCTH YaCTOTHl OCHOBHOTO TOHA U MEPBOTo 00epTOHA BO3AYIITHOTO
cToJi0a B MPOOUPKE OT BBICOTHI ATOTO CTOJIOA. JJIsT M3MEHEHHUS IITUHBI BO3IYITHOTO
CTOJI0a 3aMOoJIHSITEe MPOOUPKY BoJ0M. OnpeaenuTe CKOPpOoCTh 3ByKa B BO3/IyXeE.

Obopyoosanue: IlepcoHANbHBI KOMIBIOTEP ¢ MUKPOPOHOM WM cMapT(OH
C TIPETyCTAaHOBJIICHHBIM ITPOTPAMMHBIM O00CCIIEUCHUEM, POOKpPKa, BOJIA, JIMHCHKA.

Kpamkoe  onucanue pewenus. IlpoBogutcst cepus  IKCIEPUMEHTOB
0 M3MEPEHUI0 aKyCTHYECKOro CIEKTpa 3By4aHUS MPOOHUPKH, BO3HUKAFOIIETO
py BAYBaHWHM B Hee Bo3ayxa. CTpoWTCS JTMHEAPU30BaHHBIN TpadUK 3aBHCHMOCTH
9acTOTHl OCHOBHOTO TOHa M TIEPBOrO OOEPTOHA OT BBICOTHI BO3YIIHOTO CTOJOA
B mpoOupke. [lo mOTydyeHHBIM MJaHHBIM OMNPENETSETCS CKOPOCTh 3BYyKa B
BO3JIyXE€.

Onucanue cxooiceti pabomwvl npakmukyma: MexayHapolHas oJUMIUaAa
no sKkcrepuMenTtanbHol ¢uszuke 2017 1., 3agadya «AKYCTHUYECKHE PE30HATOPBIY,

qgacTth No 2.



3ansTue 11. U3mepeHue nokasareJisi IpeJ1OMJICHHS CTEKJIa

Ilpakmuxym Ne 1

3aoanue. OnpeaenuTe MoKazaTesb NPEJIOMICHUS CTEKISTHHOM TIAaCTHUHBI.

Obopyoosanue. IlpeameTHOE CTEKIIO0, MWUIMMETPOBKA, JIa3epHas yKa3Ka,
JUHEWUKH, ITATUBBI C JTAaKOU U My(PTOMH.

Kpamrxoe  onucanue pewenus. IlpoBomutcs cepusi  IKCIEPUMEHTOB
[0 M3YYCHHUIO MEepEeHANpaBIeHHs Jy4ya CBETa, MaJarolero Ha OOKOBYIO MOBEPXHOCTD
MPEIMETHOIO CTEKJa, B 3aBUCMMOCTH OT BBIOpPAHHOTO yrIJia majieHus. Beraucnsercs
MOKa3aTellb MPEJIOMIIEHUSI MaTepraa IIaCTUHBI.

Onucanue cxooiceti pabomwvl npakmuxyma: MexXIyHapoAHAs OJMMIIAAIA
no skcnepuMmeHTanbHOM ¢(usuke 2021 1., 3amaya «OTpaxeHue, MPETOMIICHHE U
IIPOIyCKaHHUE», MyHKT Ne 4.

Ilpaxkmuxym Ne 2

3aoanue. Onpenenure ¢ MAKCUMaJIbHOW TOYHOCTBIO MTOKA3aTENb IPEIOMIICHUS
Marepualia MpU3Mbl.

Obopyoosanue. [lpuszma, nazepHas ykaszka, TpaHCTIOPTHUD, IIITATUBHI.

Kpamroe onucanue pewenus. 1IpoBOAMTCS ONBIT 1O  HU3MEPEHUIO
MUHUMAJIBHOTO yIjla OTKJIOHEHUs JIa3€pHOro Jiyya TPEYroJibHOM pPaBHOCTOPOHHEN
npusmoil. [lo moJlydeHHOMY 3HAUEHHWIO YIJIa PACCUMTHIBAETCSA I1OKA3aTellb

MMPCIIOMJICHUS ITPHU3MBIL.

3ansaTue 12. Ilo,tHOe BHYTPEHHEE OTpaKeHHe

Jekyusa «llpumenenne >¢ddexta TOTHOTO BHYTPEHHETO OTPAKECHUS
B m3MepeHusix». OOcyxnaercs 3(G(GEeKT TMOJHOrO0 BHYTPEHHEIO OTPaKEHMS.
OnuceiBalOTCS MPUEMBbl MO HCIOJIB30BAaHUIO 3TOro 3¢ddexTa mnpu NpoBeneHUU
ONTUYECKUX U3MEPEHUM.

Ilpakmukym

3aoanue. Onpeaenure nokaszareib NPEeTOMIICHHS MaTeprasa Npu3Msl.

Obopyoosanue. CTeKIISTHHASA IPU3Ma, Ja3epHAasl YKa3Ka, JIMHEHKa.

Kpamkoe onucanue pewenus. IIpoBoauTcsi OnbIT 1o HaOMOACHUIO 3(PdeKTa
IOJIHOTO BHYTPEHHETO OTPaXXEHHsI CBETA, KOTOPBIM pacHpOCTpaHSETCS B IPU3ME.
W3mepsitorcss mapaMeTpsl, INPU  KOTOPbIX jAocturaercs »s@dexr. Bwiuucngercs
MIOKa3aTelb PEJIOMIIEHUSI MaTepraa MpU3MBbl.

Onucanue cxodcei pabomuvl npaxmukyma: MexayHapoaHas OJMMIMALA

1o AKcnepuMeHTanbHoM duszuke 2021 r., 3agaya «JIucnepcus», myHkt Ne 1 [16].



3ansatue 13. IlpoBepka ¢Qopmysabl TOHKOH JIMH3BI C MOMONIILIO MeTOAA
napajjiakca, NpuMeHEeHHOr 0 ISl onpe/ieeHusl MO0JI0OKeHUs1 M300paKeHus

Ipakmuxym

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

Obopyoosanue. Cobuparorias JMH3a, ONTHYECKas CKaMbs (TUOO MEpHas JICHTa
Y KpEeTUICHUE JIJIs1 TUH3bI), IBE UTJIBI OT IIMPHUILA (CO CTOYEHHBIM OCTPHUEM ), TUTACTUIIUH,
TOUYEYHBI UICTOYHHK CBETA.

Kpamroe onucanue pewenus. OOcyxnaercs u AeMOHCTpupyercs 3(dekt
napajutakca. W3ydeHHbI 3¢ (EeKT HCHONb3yeTcsl Js ONpEAENCHUS IOJOKEHUS
M300paXKeHHsI UCTOYHUKA CBETA C MAJIOM CBETUMOCTBHIO, MOJYYCHHOTO C MOMOIIBIO
cobuparomieit HMH3bL. [l0 HECKOJIBKMM OMNbITAM PacCUUTHIBAETCS (OKYCHOE

PACCTOSIHUE JINH3BI.

3ansaTue 14. U3mepenue GoKyCHOro paccTOsIHUSI paccenBaIOIeil JTUH3bI

Ilpakmukym

3aoanue. Omnpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE PaCCTOSTHUE
pacCcenBaroOIIEH JIMH3HI.

Obopyoosanue. PacceuBaromas JMH3a, coOWparomias JIMH3a, OMNTHUYECKas
CKaMbsi (TUOO MepHasi JIGHTa W KPEIUICHWs JJIsl JIMH3), JIUCT KapTOHA, HOXKHUIIBI,
TOYEUHBIM UCTOYHUK CBETA.

Kpamkoe onucanue pewenus. O6cyxnarwTcs npuemMbl u3MepeHus: (OKyCHOro
paccTosiHMsl  pacceuBaromie  auH3bL.  [IpoBOguTCS  ONBIT 1O  MOJIYYEHUIO
JNENUCTBUTEILHOTO U300paKeHUs B PACCEUBAIOILIEH JIMH3E ITyTEM CO3/IaHUs C TOMOIIIbIO
coOuparomell  JWH3bl MHUMOTO HWCTOYHHMKA JIJII  PACCEUBAIOIICH  JIMH3BI.
Takke TPOBOAUTCS OMBIT MO HAOJIIOJACHUIO PACXOISIIEIOCs] CBETOBOIO ITyuKa,
00pa30BaHHOTO CBETOM, H3IYYCHHBIM TOYEYHBIM HMCTOYHUKOM W MPOIICIIINM
yepe3 paccerBaIONIYI0 JIMH3Y, Ha KOTOPYIO HakieeHa auadparma. [lo pesynbraram
MOJYYEHHBIX SKCIEPUMEHTOB PACCUUTHIBAETCA ONTHUYECKAsl CUJIa pPacCeUBaONICH
JIMH3BI.

Onucanue cxooceil pabomer npakmuxyma: [8], rmaBa Ne 5, nmaboparopHas
pabota Ne 12.



3ansaTue 15. Onpenesienne JIMHBbI BOJIHBI JIA3€PHOT0 M3JIy4YeHHUS] ¢ MOMOIIbIO
cxembl FOHra

Ilpakmukym

3aoanue. llpugymaiite -HKCHEPUMEHTAIBHYIO YCTAHOBKY, MO3BOJISIONLYIO
HaOMoAaTh WHTEPHEPEHITMOHHYI0O KapTUHY OT CBETOBOTO W3IIyYCHHs Jasepa.
Omnpenenure AJIMHY BOJIHBI U3TyYEHUS JTA3€PHON YKa3KH.

Obopyoosanue. JlazepHas ykaszka, HUTKa, posbra, 0yJaBKH, SKpaH, pyJieTKa.

Kpamkoe onucanue pewenus. JIByMsi CBSI3aHHBIMU HHUTKON OylaBKaMu
MPOKAJILIBAIOTCS JIBa OJIM3KOPACIIONOKEHHBIX OTBEPCTUS B aJIIOMUHUEBOU TMHUILEBOM
donbre. [lomydeHHBIE OTBEPCTHS OCBEIIAIOTCS JIA3E€pPHBIM IMy4YKOM. B mporienmem
cBeTe HaOogaeTcs nurepdepeHiriontas kaptuHa. [1o paccTossHUIO MeX Ay MOJI0CAMU
UHTEPPEPEHIIMOHHON KAapTUHBI M PACCTOSHUIO MEXIY OTBEpCTUSIMH B (HOJbre
PacCUUTHIBACTCS JJIMHA BOJIHBI CBETA B JIA3€PHOM ITYUKE.

Onucanue  cxoxceu pabomel NPAKMuKymda:  3aKIIOYUTENbHBIA  3Tan
BCEPOCCUMCKON 0IMMIUAIbI MIKOJIbHUKOB 1o pusuke 2000 r., 11 knace, 3amaga No 1.

3anstue 16. U3yueHue cnekTpa cBeTa pa3jiMYHbIX UCTOYHMKOB C MOMOUIbIO
AU(PPAKLIUOHHOH PeIIeTKH

Ilpakmukym

3aoanue. Tlpumymaiite, COOEpPUTE U OMUIIUTE YIKCIIEPUMEHTATIBHYIO YCTAHOBKY,
MTO3BOJISIFOLLYIO ITOJTYYUTh ONITUYECKUM CIIEKTP U3TYyYEHHS CBETA Pa3JIMUYHbIX UCTOUHUKOB.
[IpoBeauTe nccieqoBaHre CIEKTPOB NPEIJIOKEHHBIX BaM UCTOUHUKOB CBETA.

Obopyoosanue. ludpakunonHas pemierka, poHapb ¢ JamMIoi HakaluBaHUS,

CBETOAMOHBIN (hOHApPb, Ta30pa3psiHas JIaMIIOUYKa, SKpaH, 1uadparma, MepHas JICHTa.

Kpamkoe onucanue pewenus. IlpoBomurcss cepusi  DKCIEPUMEHTOB
N0 HaONIOACHUIO ONTUYECKUX CIEKTPOB H3JIyYeHHs] HCTOYHMKOB CBETa pa3HOU
npupoAsl. IIpoBoauTCs CpaBHUTENBHBIN U KOJTMYECTBEHHBIN aHAJIA3 ITUX CIIEKTPOB.

Onucanue cxooiceti pabomwvl npaxkmukyma: MexayHapolHas oOJUMIUaAa

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

3ansTue 17. UccienoBanue 3aBUCUMOCTH HHTEHCUBHOCTHU CBeYEHMSI CBETOIMO1A
OT CWJIbI IPOTEKAIOLIEI0 Yepe3 Hero ToKa

Ipakmuxym

3aoanue. VI3MeppTe 3aBHCUMOCTb HMHTEHCHBHOCTH CBEUYEHHs CBETOAMOJIA
OT CWIbl TNPOTEKAIOLIEro 4Yepe3 Hero Toka. Omnpenenure xapakTep H3MEpPEHHOU

3aBUCUMOCTH.



Obopyodosanue. (CpeTonuoj, JOKCMeTp (Wi cMapThoH C JATYUKOM
OCBEIIIEHHOCTH), JIabopaTopHbIN OJ0K muTaHus (WM ABe Oarapeiiku AA, peocrar
U MYJIBTUMETp), COSTMHUTEIHHBIC TIPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBOAMTCS DKCHEPUMEHT 10 MPSMOMY
U3MEPCHHUIO 3aBUCHUMOCTH WHTEHCUBHOCTH W3JIYYCHHs] CBETOIMOMA OT CHJIBI
mpoTekaronero 4epe3 Hero Ttoka. CTpouTcs TrpauK MOJIYy4EeHHOW 3aBUCHMOCTH.
Omnpenensiercs XxapakTep 3aBUCUMOCTH.

3ansatue 18. HaOuionenne wu3duparesbHOCTH BHYTpeHHero ¢orodddexra
K JJIMHE BOJIHBI CBEeTa

Ipakmukym

3aoanue. Y cTaHOBUTE JIBa CBETOMOAA IPYT HAIPOTHUB Jpyra. M3yduute siBieHue
BO3HMKHOBEHHUsI (OTOTOKa B OCBEIIaéMOM cBeTojauone. Jljisi 3TOro u3MephbTe
3aBUCUMOCTH CHJIBI (JOTOTOKA OT HAIPSHKEHUS HA CBETOAMO/IC, BHIMOIHSIOIMIEM POJIb
MCTOYHMKA cBeTa. [loBTOpuTE ONIBIT, NPUMEHSS B KA4eCTBE HCTOYHUKOB CBETA
CBETOJMOMBI, NAIOUIME CBET C Pa3HbIMU JJIMHAMU BoOJIH. Omnpenenurte YCIOBHS,
IIPU KOTOPBIX B OCBEIIAEMOM CBETOJINO/I€ BOSHUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbl CBETOJIMOOB Pa3HBIX IIBETOB (KpacHbBIC, 3€JICHBIC
U CUHUE), OJIOK MUTaHUSI CBETOAMOIa-OCBETUTEISI, MYJIbTUMETD.

Kpamxoe onucanue pewenus. JIBa cBeTOAMOJa YCTAHABIMBAKOTCS HANPOTUB
Ipyr apyra. Yepe3 OOWH CBETOIMOJ MPOMYCKAETCA TOK OT UCTOYHUKA IMUTAHMS.
N3yuaercsi siBlieHHME BO3HMKHOBEHHSI (OTOTOKAa BO BTOPOM  CBETOAMOJIEC.
Oo6napyxuBaercsi, 4To (OTOTOK BO BTOPOM CBETOJMOJEC BO3HHUKAET TOJBKO MpHU
OCBEULICHUU €TO CBETOAUOOM C JJIMHON BOJIHBI, MEHBIIIEHA UJIN PABHOU JJIMHE BOJIHBI,
Ha KOTOPYIO PACCUUTaH OCBEIIAEMbI CBETOIUOI.

Onucanue cxooiceti pabomwvl npakmuxkyma: MexXayHapoIHas OJUMITHAIA
o skcnepuMeHTabHON pusuke 2020 r., 3amava «Onronapa» [17].



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS JIEKTUBHOI'O KYPCA
«OCHOBbBI PU3NYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKHUA ITPODUIb)»

JIMYHOCTHBIE PE3YJIbTATDBI

B cghepe epasicoanckoeo socnumanus:

TOTOBHOCTh BECTHU COBMECTHYIO JI€ATEIBHOCTh B MHTEPECAX I'PAXKIAHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICUCTBOBATh C COLIMAIIBHBIMU HHCTUTYTaMU B COOTBETCTBHUH
C UX (PYHKIMSIMU U HA3HAYCHUEM.

B cghepe nampuomuuecrozo eocnumanusi:

c(OpPMHPOBAHHOCTH POCCUNCKON IPAKIAHCKON MIEHTUYHOCTH, TATPUOTU3MA;

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

B cgpepe 0yxoeno-upascmeenno2o 6ocnumaHusi:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh ~ OLIEHMBaTh  CUTYallUIl0 W NPUHUMATh  OCO3HAHHbIE
pElICHUsl, OPHEHTUPYSACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH,
B TOM YHCJIE B JAEATEIBHOCTH YYEHOTIO;

OCO3HAHME JUYHOIO BKJIA/la B MIOCTPOCHHE YCTOMUHUBOTO Oy IyILIETO.

B cghepe acmemuueckozo éocnumanusi:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOUasl 3CTETHKY HAyYHOTO TBOPYECTBA,
npuUCyIero (Gu3n4ecKoil Hayke.

B cghepe mpyoosoco éocnumanusi:

UHTEpeC K pas3nuuHbiM  cpepam  npodecCHOHANBHOU  JE€ATEIbHOCTH,
B TOM YHCJIE CBSI3aHHBIM C (DM3MKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOD Oyayieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa3OBaHUIO B 00JacTH
(bU3UKY HA TPOTSHKEHUU BCEH JKU3HM.

B cghepe sxonocuueckozo socnumanusi:

C()OPMHUPOBAHHOCTh  DKOJIOTHUECKOM KYJIbTYpbl, OCO3HAaHHE TJI00aTHLHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUN B OKPYXKAIOUIEH CpElle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne ONbITa AEATEIBHOCTH SKOJIOTMUYECKON HAITPaBJIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUM 110 (PU3HKe.



B cghepe yennocmu nayunoeo nosHanus:

chOpPMHPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HaHWE LIEHHOCTH HAY4YHOM JesTeNbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHUs (U3MKH OCYIIECTBISTH MPOCKTHYIO M MCCIIEIOBATENBCKYIO JIEATEIHHOCTh

HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTeIbHBIE YHUBEPCAJIbHbIE Y4eOHbIe eiiCTBUS:

ba3oBble Jiorn4yeckue 1eiicTBUA:

CaMOCTOSITENIbHO  (opMynMpoBaTh U aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNATh LENW JACATEIbHOCTH, 3aJaBaTh IMMAPAMETPbI W KPUTEPUM HX
JIOCTUKEHUS;

BBISIBIIITH 3aKOHOMEPHOCTH U MMPOTHUBOPEYHS B pACCMATPUBAEMBIX (PU3NUECKUX
SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI C YUYETOM aHalM3a WMEIOIINXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIESITETHHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUIN ACATEIBLHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH PaOOTy B YCIOBUSX pPeaIbHOTO, BAPTYAIBHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATb KPCATUBHOC MBIIIJICHUC ITPHU PCIICHUHU JKU3HCHHBIX HpO6JI€M.

ba3oBble ucciieqoBarebCKue AeiCTBUA:

BJIQ/ICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH TOHATUAMH M METOJaMHU
buznyeckoil HayKu;

BJIa/I€Th HaBBIKAMU Y4e€OHO-HCCIEIOBATENIbCKOW U MPOEKTHOM JESTEIbHOCTH
B oOsiactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIHLHOMY MOMCKY
METOJIOB pelieHHus 3anad (U3NIECKOTO COACpKAHMsI, MPUMEHEHHUIO Pa3IUYHbIX
METOJIOB MIO3HAHUS;

BJIaJE€Th BUAAMH  JCSATEIBHOCTH MO  TMOJyYEHHIO HOBOTO  3HAHUA,
€ro HWHTEPIpETAlNU, MPEOOpPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX Y4YEOHBIX
CUTYalUsiX, B TOM YHUCJIE TIPU CO3JaHUH YU€OHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH TIPUYMHHO-CIIEICTBEHHBIE CBSI3M U aKTyalM3UpOBaTh 3ajady,
BBIIBUTATh TUTIOTE3Y €€ PEIlCHUs, HAXOIUTh apryMEHThI JJIs 10Ka3aTebCTBA CBOUX

YTBEPKIAEHNM, 3a1aBaTh IIAPAMETPHI U KPUTEPHUH PEILLICHHUS;



aHAIM3UpPOBaTh TOJYYEHHBIE B XOJA€ PEIICHHA 3aJadyd  Pe3yJbTaThl,
KPUTHYECKH OLIEHWBATh HUX JOCTOBEPHOCTH, MPOTHO3MPOBATh M3MEHEHHE B HOBBIX
yCIIOBUSIX;

CTaBUTh U (HOpPMYyITUpPOBaTH COOCTBEHHBIC 3aJaud B 00pazoBaTEIbHOMN
JESITETLHOCTH, B TOM YHCIIE IPU U3y4eHUH (DU3HKH;

JaBaTh OIICHKY HOBBIM CUTYAIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCHTHh 3HAaHUS 1O (u3NKe B TNPAKTHUECKYI0 00JacTb
KHU3HEICATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEAMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEH, NIPEAJIaraTb OpUTrHHAJIbHBIE TOAXO0/IbI U PEILICHUS;

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

Pa6ora ¢ undopmanmueii:

BIAJCTh HABBIKAMH TOJyYeHHUS WHGOpMauK (U3HIECKOTO COJICP KAHUS
U3 HMCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIIbBHO OCYIIECTBISTh TMOMUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HMHTEPIpETAlMI0 HHPOPMAIUU PA3IUYHBIX BUIOB U (HOpM
MIPEICTaBIICHMSI,

OIICHMBATh IOCTOBEPHOCTH UH(OpMAITHH;

UCIIOJIB30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUI B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a/1a4 ¢ COOMI0JICHUEM TpeOOBaHUN APTOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX M O3TUYECKUX HOPM, HOPM HH(MOpMAIMOHHOU
0e30MacHOCTH;

CO37aBaTh TEKCThI (PU3UYECKOTO COJIEPIKAHMSI B PA3TUYHBIX (opMaTax ¢ yueTom
Ha3HauYeHUs MHGOPMAIMKM U 1EJEBON ayAuTOPUH, BHIOMpAs ONTHUMAIbHYIO (OpMy

MMpCACTABJICHUA U BU3YyAJIM3aAllUN.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE JHeHCTBUSL:

OCYIIECTBIISATH OOLICHUE BO BHEYPOUHOM JACATEIILHOCTH;

pacrio3HaBaTh NPEANOCHUIKN KOHPIMKTHBIX CUTYAIHA ¥ CMATYaTh KOH(DIUKTHI;

Pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHHEM
SI3BIKOBBIX CPE/ICTB;

NIOHUMAaTh ¥ UCIOJB30BATh MMPEHMYIIECTBA KOMAHIHOW M WHIUBUIYaTHLHOU
paloThI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBHI C Y4eTOM OOIIUX

HHTEPECCOB U BO3MO>XHOCTEH KaXXJ0ro 4J1€Ha KOJMJICKTHUBA,



MIPUHUMATD 1 (N1 COBMECTHOH JICATEIILHOCTH, OpPraHu30BbIBATH U
KOOPJIUHUPOBATh JIEMCTBUS IO €€ JOCTHXKEHUIO: COCTABJATH IUIAH JCHCTBHM,
pacrpenensaTh POl € Y4eTOM MHEHHMM Y4YaCTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIaJla M KaXJ0T0 y4aCTHHUKA KOMaH/bI B OOIIUIA
pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE TIPOEKTHI, OIEHUBATh MAEH C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, NMPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIISITh  MO3UTHUBHOE CTPATETMYECKOE TIOBEACHUWE B  Pa3JIMYHBIX

CUTyalusiax, MpossBJISATb TBOPUYCCTBO U B006pa)KeHI/IC, OBITH HWHHUIIMATHUBHBIM.

PerynsitTuBHble YHUBeEpPCAJbHbIC Y4eOHbIC AeiiCTBHSA:

Camoopranusanus:

CaMOCTOATENBHO OCYIECTBIIATh MO3HABATEIBHYIO JESITEIBHOCTh B 00JaCTH
(U3UKY, BBISBIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PELICHUs] paCUETHBIX M KaUECTBEHHBIX 3a/1a4,
IJIaH BBINOJIHEHUS MPAKTUYECKOM padOThl C Y4YE€TOM HUMEIOIIHUXCA PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmmpsITh paMKd y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

nenath OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTh 3a pElIeHHUE;

OLICHWBATh MPUOOPETEHHBIH OIIBIT;

CrIoco0CTBOBATH (HOPMHUPOBAHUIO U TIPOSBICHUIO APYIUIIUU B 00J1aCTH (UBHKH,

MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAJIBHbI HHTEJJICKT:

JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJI€Th HABBIKAMU MO3HABATEIHHOMN pedekcHH KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUIM U MBICIUTENBHBIX ITPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCIIOJIb30BaTh NMPUEMBI peIeKCUn NIl OLIEHKU CHUTYalluH, BbIOOpA BEPHOTO
pEeLEHNS;

YMETb  OLEHUBAaTh PUCKM U  CBOEBPEMEHHO IPUHUMATh  PELICHHS

10 UX CHMKCHHIO,



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX IPH aHAIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

PUHUMATh ce0sl, TOHMMAasi CBOM HEJOCTATK! U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYIHX IIPU aHaJIU3€ pe3yJbTaToB
NEeATEIbHOCTH,

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKU.

ITPEAMETHBIE PE3YJIBTATDBI

K konity 10 knacca oOydaronuiicst HAy4YUuTCS:

NOHMMAaTh 3HAYEHHE OMMUCATENbHOW, CHCTEMATH3UPYIOIIEH, OOBICHUTEIHHOM
U TMPOTHOCTUYECKON (YHKUMI (PU3HMYECKOW TEOPUU — MEXAHUKH, MOJIEKYJSPHOU
GuU3MKM W TEPMOAMHAMUKH, pOJIb (PU3MUECKOH Teopun B (POPMUPOBAHUU
MPEICTABICHUN O (PU3NUECKOW KapTUHE MUPA;

pasnuyath YCJIOBMSI NMPUMEHHUMOCTH HM3YYEHHBIX MoJened (U3MYECKUX Tel
U TIPOIIECCOB (SIBJICHUI);

paznuyath yclioBus (TpaHUIbl, OOJACTH) NTPUMEHUMOCTH HW3YYEHHBIX
bu3MYecKuX 3aKOHOB, MMOHMUMATh BCEOOIIMI XapakTep (yHIaMEHTATbHBIX 3aKOHOB
Y OTPaHUYEHHOCTb UCIIOIb30BaHUS YACTHBIX 3aKOHOB;

aHANM3UpPOBaTh U OOBACHATH MEXAaHWYECKUE, TEIJIOBbIE, JJIEKTPUUYECKUE
MPOLIECCHl U SIBJIEHMS, HMCIOJIb3ysl OCHOBHBIE TMOJIOKEHHUS M 3aKOHBl MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOpHH, MOJEKYJISIpHOW (PU3MKU U TEpMOAMHAMUKH,
AJIEKTPOIMHAMUKH;

aHaAJIM3UPOBaTh M OOBSCHATH (PU3NUECKHE SIBJICHUS, HCIOJIBb3YS OCHOBHBIC
MOJIOKEHUS U (PU3HUECKHUE 3aKOHBI;

ONHUCHIBaTh (PU3MUECKHE MPOLECChl M SABJIEHUS, HCIOJB3YsS HEOOXOANMbIE
BEJINYMHBI,

OOBSACHATh OCOOCHHOCTHM TPOTEKAHHUSI H3ydaeMblX (PU3MYECKHUX SIBJICHUN;

MPOBOJAUTL HUCCIEJOBAHUE 3aBUCHUMOCTH OJIHOW (PU3MUECKON BEIUYUHBI
OT JpPYrod C HCHOJB30BAHUEM MPSAMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCUpPOBAaTh pe3yJibTaThl MOJYUYEHHOM 3aBUCUMOCTH (PUIUUECKHUX
BEJIMYMH B BUJI€ TPa(UKOB C y4ETOM aOCOJIFOTHBIX MOTPELUTHOCTEN U3MEPEHU, IeaTh
BBIBO/IBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

MPOBOJUTH KOCBEHHBIE U3MEpPEHUS (HU3HMUECKUX BEJIMYMH, IPU 3TOM BbIOMpATh
ONTUMAJIbHBIA METOJ HM3MEpPEHUs, OIICHMBATh aOCOJIIOTHBIE U OTHOCHTEIIbHbIE

MNOTPCIIHOCTH PAMBIX 1 KOCBCHHBIX HSMCPGHHﬁ;



MPOBOJUTH OMBITHl IO TMPOBEPKE MPEIOKEHHON THIOTE3bl: TUIAHUPOBATH
OKCIEPUMEHT, CcOOMpaTh  AKCIHEPUMEHTAIbHYIO  YCTAaHOBKY, AaHaJU3UPOBATH
MOJIyYeHHbBIE PE3YJIbTATHI U JICNIaTh BHIBOJ] O CTATyCE MPEIOKEHHOMN TUIIOTE3bI;

coOIo/IaTh MpaBuiia OE30MacHOr0 Tpyda MNpU TNPOBEICHUU HCCIETOBAHUMN
B paMKax  MpakTUKyMa W  Y4eOHO-HMCCIEAOBATEIbCKOM  JeATEeTbHOCTH
C MCTIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIa0OPaTOPHOTO 000PYI0BAHNUS;

pelaTh pacueTHbIC 3a7a4M C SBHO 3aJaHHOM M HESIBHO 3aJIaHHOUN (Pu3HUecKoit
MOJICJIbIO: Ha OCHOBAaHHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH BBHIOOP (HHM3HUECKOM
MOJIEJIM, OTBEYAIOMIEH TpeOOBaHUAM 3aJayd, IMPUMEHATh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TMOCTYJAaThl (PU3WYECKUX TEOPUH TMPU  HCIOJIH30BAHUU
MaTEMaTHYECKUX METOJOB pEIIeHUs 3adad, MPOBOJUTH pacdeThl Ha OCHOBAHUU
UMEIOIINUXCSL JTaHHBIX, AHAJIU3UPOBATh PE3YIbTaThl M KOPPEKTUPOBATH METOIbI
pelIeHus C Y4ETOM MOJYyUYEHHBIX Pe3yIbTaTOB;

peraTh Ka4eCTBEHHBIC 3a/1au, TPEOYIOINE MPUMEHEHUS 3HAHWN W3 Pa3HBIX
pasznenoB Kypca (GU3MKM, a TaKKe HHTETpalyd 3HAHUM U3 JIPYTUX IPEeIMETOB
€CTECTBEHHO-HAYYHOTO IMKIIA: BBICTPAWBATh JIOTUYECKYIO IIETIOYKY pPACCyKIECHUH
C OMOPOY HA U3YYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBJICHHUS;

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

aHAIM3UPOBATh U OIICHUBATH TMOCIEACTBUS OBITOBOM U MPOU3BOJACTBEHHOM
JIESITEIbHOCTH YEJIOBEKa, CBA3AHHOW C (PU3WYECKUMHU TPOIECCAMH, C TO3UIIHMA
HKOJIOTUYECKOM 0e30MacHOCTH, MPEICTaBICHUM 0 paIMoHaIIbHOM
MPUPOOTNOIH30BAHUN, 4 TaKXKE Pa3yMHOM HCIOJb30BAaHUU JIOCTHKEHUN HAYKH
Y TEXHOJIOTUH ISl TAJIbHEHIIIEro pa3BUTHS Y€JI0OBEUECKOro OOIIEeCTBa;

MPUMEHSTh Pa3IMYHbIE CIMOCOObI paboThl ¢ wuHbOpMarme (HU3NIECKOro
COJIep)KaHUSI C WCITOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM HCIIOJIH30BaTh COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTUH IS TIOMCKa,
nepepadoTKi W TPEAbSBICHHUS YYeOHOW M HAyYHO-TIOMYJSpHOW WHMOpMaIuHy,
CTPYKTYPUPOBAaHHMS W HMHTEPIIPETAIIMH HHPOPMAIMH, TOJYYCHHOW W3 Pa3IMIHBIX
MCTOYHUKOB, KPUTUYECKUA aHAIM3UPOBATH MOJIyHaeMyl0 WH(OpMAIMIO U OIEHUBAThH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSI 3HAHUM, TaK U Ha OCHOBE aHajIu3a
UCTOYHHUKA MHPOpMAIUY;

MIPOSIBJISITH OPTaHU3AIIMOHHBIC W TTO3HABATEIIbHBIC YMEHHSI CaMOCTOSITEIIHHOTO
MpUOOPETEHUST HOBBIX 3HAHWA B TIPOIECCE BBITIOJHEHHSI MPOEKTHBIX M Y4eOHO-

UCCIIEIOBATENbCKUX PadoT;



paboTaTh B TpYIIE C HCIOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX pPOJEHl;
OPOSIBIISITh MOTHBAaLMI0O K Oyaymieil NpoQecCHOHAIBHOM JIeATENbHOCTH

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

K koniy 11 knacca o0ydaroniuiicst HAy4YUTCS:

NOHUMATh POJib (PU3MKU B SKOHOMHUYECKOM, TEXHOJOTMYECKOU, COIMaIbHOU
U ATHUYECKOH cdepax AesITeIbHOCTH YeI0BeKa, pOJib U MECTO (PM3UKH B COBPEMEHHOM
HAyYHOW KApTUHE MHUpaA, 3HAUYECHUE OMNMUCATEIIbHOM, CHCTEMATU3UPYIOLIEH,
OOBSACHUTENBPHON M MPOTHOCTUYECKON (QYHKUMH (U3UYECKOM TEOpHH, POJIb
dbusndeckoit Teopuu B GOPMUPOBAHUU MPEJCTABICHUN 0 PU3NUYECKON KapTUHE MUPA,
MeCTO (PU3MYECKON KapTUHBI MUpa B OOIIEM psAOy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEICTABICHUN O PUPOJE;

pasznuyaTh YCJIOBHUS NPUMEHUMOCTH H3YYEHHBIX MOJENeH (PU3NYECKHX Tenl
Y TIPOLIECCOB (SIBICHU);

paziuuath yCJOBUSL (TpaHUIlbl, OOJACTH) NPUMEHUMOCTH H3YyUYCHHBIX
bu3MYecKuX 3aKOHOB, MMOHMUMATh BCEOOIIMI XapakTep (QyHIaMEHTATbHBIX 3aKOHOB
Y OTPaHMUYECHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBICHATH JJIEKTPOMArHUTHBIC, KBAaHTOBBIC IPOIIECCHl U
SBJICHUSI, HCIIOJIb3Ysl OCHOBHBIE TIOJOKEHHUS W 3aKOHBl 3JIEKTPOJAMHAMHUKU U
KBaHTOBOW (PU3UKH;

OMKCHIBATH U3YUYEHHBIE (PU3NUECKUE MPOLECCHI U SIBICHHUS;

OOBSACHATh OCOOCHHOCTHM TPOTEKAHUS M3YYECHHBIX (PU3NYECKHUX SIBJICHUN;

OPOBOAUTH  MCCIIEOBAHME  3aBUCUMOCTEM  (U3MUECKHX  BEJIMYHMH
C HCHOJIb30BAHMEM MPSIMbIX W3MEPEHUN, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(bUKCUPOBATh PE3yJbTATHI MOTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIIMYUH B BHIIC
rpaUKOB C y4eTOM aOCOJIIOTHBIX TMOTPEUIHOCTEH HM3MEPEHUM, JielaTh BbIBOJIBI
1O pe3yJbTaTaM UCCIeI0BaHuUS;

MIPOBOAUTH KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEJIMYUH, ITPU 3TOM BHIOUPATH
ONTUMAJIbHBIA METOJ H3MEpPEHUs, OLICHUBATh aOCOJIIOTHBIE W OTHOCHUTEJIbHbBIE
MOTPEIIHOCTU MPSAMbBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJUTH OIBITHl MO MNPOBEPKE NPEIJIOKEHHON THUIIOTE3bl: IJIAHUPOBAThH
OKCIIEPUMEHT, COOMpaTh  SKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIM3UPOBATH

IMOJIYUYCHHBIC PC3YJIbTAThI 1 ACJIaTh BBIBOA O CTATYCC HpGI[J'IO)KGHHOﬁ THUITIOTE3HI,



coOmoaaTe mpaBuia 0O€30MacHOro Tpyna MPU TPOBEACHHH HCCIEIOBAHUN
B paMKax  MpakKTUKyMa M  Y4eOHO-HCCIEAOBATEIbCKOM  JEATEIbHOCTH
C MCTIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIaOOPaTOPHOTO 000PYI0BAHNUS;

peraTh pacueTHBIC 3aJ]a4M C SBHO 3aJaHHOW M HESBHO 3aJaHHOW (pr3mdecKoit
MOJIETIBIO;

peliaTh KaueCTBEHHBIE 3a/1ayd, TPEOYIOIIMEe NMPUMEHEHUs 3HAHUM U3 pa3HbIX
pasznenoB Kypca (GU3MKM, a TakKe HHTErpaluy 3HaHUM U3 JIPYTUX IPEeIMETOB
€CTECTBEHHO-HAYYHOr0 LHMKJIA: BBICTPAUBAaTh JIOTMYECKYIO LIETIOYKY PaCCyKICHUU
C OIOPO Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBJICHMUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS [l OOBSICHEHUS] OCHOBHBIX IPUHIIUIIOB
pabOThl U3MEPUTENIBHBIX TPUOOPOB;

aHaJIM3UpPOBaTh W OLEHUBATH IOCIEACTBUS OBITOBOM U MPOM3BOACTBEHHOMN
NEATEIbHOCTH YEJOBEKAa, CBA3aHHOM C (PU3MYECKMMHU NpOLECcCaMH, € MO3ULUN
DKOJIOTHYECKON 0e30MacHOCTH, IIPEACTABICHAN 0 PalMOHAIIBHOM
MPUPOJIONIONIB30BAHUY, @ TAKKE Pa3yMHOM HCIOJb30BAHUHM JOCTUKEHUM HAYKH
Y TEXHOJIOTUH ISl TAJIbHEHIIIEro pa3BUTHS YEJI0OBEYECKOT0 OOIIECTBa;

OPUMEHSTh Ppa3IMyHble CIocoObl paboThl ¢ wuHboOpManueil (uzndeckoro
COJIEp)KaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HWH(MOPMAIMOHHBIX TEXHOJIOTHUH,
IIPU 3TOM HKCIIOJIb30BaTh COBPEMEHHBbIE MH(POPMALIMOHHBIE TEXHOJIOTUH ISl TIOUCKa,
nepepadoTKu W TPEAbSIBICHUS Y4eOHOW U Hay4YHO-NOMYJSApHOM HH(OpMaIuy,
CTPYKTYPUPOBAHHUS W HMHTEpPIpETaluyd HHPOPMALUH, TMOJYYEHHOW W3 PpPa3IMYHBIX
MCTOYHHUKOB, KPUTUYECKHU aHAIM3UPOBATh MOJy4aeMyr0 MH(QOPMAIIUIO U OIEHUBAThH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE aHaju3a
MCTOYHUKA UH(POPMALINH;

MPOSIBIIATh OPTaHU3ALIMOHHBIE U MO3HABATEIbHBIE YMEHUSI CaMOCTOSITEIHOTO
NpUOOpPETEHUs] HOBBIX 3HAHMM B MPOLIECCE BBINOJIHEHUS MPOEKTHBIX M Y4eOHO-
UCCIIEIOBATENbCKUX padoT;

pabotatb B Tpynmne C MCHOJHEHUEM pPa3UYHBIX COLMAIBHBIX PpOJIEH;

OpOSIBIISATh MOTHUBALIMIO K Oyaymied mpodeccHnoHaTbHOM —IeATeNbHOCTU

0 CIEeNHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOhuIIs.



TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
N HaumenoBanme
) pasesioB U TeM
n/m
y4eOHOro npeaMeTa

Paznen 1. Mexanuka
1.1  Tlorpemnoctu
B OKCIIEPUMEHTE

(Jtexrmst)

KommuectBo

qaCoB

[IporpamMmmHOE copepKaHne

DKCIEPUMEHT U TEOPHS B IIpoLiecce

no3HaHus npupoabl. Habmtonexnue

Y DKCIIEPUMEHT B (pU3UKeE.

Crnioco6b1 u3mMepenus pu3ndeckux

BEJINYMH (aHAJIOTOBBIE U ITU(POBHIS

U3MEPUTEIbHBIE TPUOOPHI,
KOMIIBIOTEPHBIC TATYNKOBBIC
CUCTEMBI).

ITorpemHocTn U3BMEPEHUN

bu3nYecKuX BEIMIUH (a0COMIOTHAS

Y OTHOCUTEJIbHASA).
I'mnore3a. ®U3NMUECKUN 3aKO0H,

rpaHunbl €T0 IPUMCHUMOCTH

XapaKTepI/ICTI/IKa ACATCIIBHOCTHU

o0ydJaronmxcs

Onepuposamsb NOHAMUAMU:
HaOJII0ICHHUE, DKCIIEPUMEHT, TUIIOTE3a,
Teopus, hu3nyeckas BeIMYnHa,
(bu3nYecKuil 3aKOH, U3MEPUTETBHBIHI
npuoop, U3MEpEHne, pe3yabTaT
MU3MEPEHUSI, IeHA JICTICHUS IIIKAJIbI
pubdopa, MOrpenrHOCTh U3MEPEHUSI.
Ilpuseooums npumepol HaOIIOICHHUS,
AKCIIEPUMEHTA, THIIOTE3bI, TCOPHH,
(bu3MYeCKUX BEIUYMH, (PU3UUYECKUX
3aKOHOB, U3MEPHUTEIBHBIX MPUOOPOB.
Onpeodensams LeHY JEIEHUS Kb
npudopa, abCOTOTHYIO MOTPEITHOCTh
MPSIMOTO U3MEPEHUS.

3namo HOpMyYIIBI TSI OLICHKU



1.2

OrneHKa MorpeHocTen
MPSMBIX U KOCBEHHBIX
M3MEPEHUN
(camocrosiTenbHas

pabota)

Onpenenenne norpemHoCcTen
MPSAMBIX U3MEPEHUH 110 3aJaHHBIM
pe3yJibTaTaM U3MEPEHUM.
[IpremMbl OLIEHKH OTPEIIHOCTEN

KOCBEHHBIX U3MEPEHUN

OTHOCHUTENBHON MOTPENTHOCTH
KOCBEHHOI'0 U3MEPEHUS, ITpaBuia
OKpPYTJICHHS a0COTFOTHBIX
MOTPEITHOCTEM, BHIPAXKECHHE
OTHOCHUTEJBHBIX MOTPEIIHOCTEN

B MPOIIEHTaX

Onepupogamsb NOHAMUAMU.
a0COJI0THAS MOTPEIIHOCTh U3MEPEHHUS,
OTHOCHUTEJIbHAS MTOTPEIIHOCTh
U3MEpEHUsI.

IIpusooums npumepsl IPSIMBIX

Y KOCBEHHBIX U3MEPEHUM.
Onpedensimp MOTPEITHOCTH TMPSIMBIX
MU3MEPECHUM.

Hcnonvzosams METON TPAHUILL

JUTSI OTICHKHU a0COJTFOTHOM MOTPEIIHOCTH
MPSIMOTO U3MEPEHHUS, TIPaBUIa
OKpyTJIeHUs a0COMOTHBIX
MOTPEIIHOCTEH, (POPMYIIBI JIJIs1 OIEHKHU
OTHOCHUTEJBHOUN MOTPEITHOCTH
KOCBEHHOT'O U3MEPEHMUS.

Ymems oxpyrnsaTh aOCOMOTHBIE



1.3.1 VYcpennenue
m3mepennil. CirydaitHas
IIOTPELIHOCTD

(IpaKTUKyM)

1

[IpubOopHBIE MOTPELIHOCTH,
CJIy4ailHble U CUCTEMATUYECKHE

IMOTPCUIHOCTHU

MOTPEIIHOCTH, BHIPAKATh
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH

B IIPOLICHTAX.

Pewamyo 3anaun Ha OLIEHKY
OTHOCUTEJIBHBIX MIOIPEUTHOCTEN
Onepuposams NOHAMUAMU:
pUOOpHAas MOTPEUIHOCTb, CIIydaitHas
MOTPEUIHOCTh, CHCTEMAaTHYECKasI
IIOTPEUIHOCTh, CPEHEE 3HAUCHHUE.
1Ipusooums npumepvt IpUOOPHOH,
CIIy4ailHOM U CUCTEMaTUYECKON
MOTPEIIHOCTH.

Onpedensimp SKCIEPUMEHTAIBHO HA00P
3HaYeHUM (PU3NUECKON BETUUMHBI

MIPU IPOBEICHUH HECKOJIBKUX
HE3aBUCHUMBIX U3MEPEHUN.
Hcnonvzosams GopMyIIbl 1151 CPETHETO
apu(pMeTHYECKOro HECKOJIbKUX YUCEIL,
11 OLIEHKU a0COJIFOTHOM MOTPEIIHOCTH
3HauYeHUs (PU3NYECKON BEITUUMHBI,
OLICHEHHOT'0 KaK Cpe/iHee

apudmMeTHIecKoe Habopa ee 3HaUCHU .



1.3.2 Kunemarugeckue
U3MEPEHUS TaJIbHOCTU
noJieTa, pacuer

HA4YaJbHOM CKOPOCTH

(IpakTUKyM)

IIepemerienue, CKOpOCTh

Y YCKOPEHHE MAaTepUaAIbHOU TOUKH,
UX TIPOCKIIMU HA OCU CUCTEMBI
koopauHat. ClioKeHue
MEPEMEIIEHUH U CIIOKEHUE
CKopocTei. JIBuxkenue Tena,
OpOILIEHHOTO MO/ YTIIOM

K TOPU30HTY. 3aBUCUMOCTb

Oyenusamsv 3HaUCHUE U3MEPSEMOI
bu3nuecKoil BeIMYMHBI KaK CpeHEE
apudmerrnyeckoe HaboOpa ee 3HAYCHUIH,
MTOJIYYEHHBIX IIPU IPOBEAECHUN
HECKOJIbKUX HE3aBUCUMBIX U3MEPEHUH,
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh 3HAYECHUS 3TOU
(bU3nYeCKO BETUYUHBI.
Yemanasnusamo 63aumocensu

MEK]Ty OIIEHKOM 3HaUYCHUS (PU3HIECKON
BEJINYMHBI, OIIPEAEIISIEMOMN

M0 pe3yJbTaTaM HECKOJIbKHUX
HE3aBUCUMBIX U3MEPEHU, U CPETHUM
apu(pMETUYECKUM HECKOIBKUX YUCET
Onepuposamsb NOHAMUAMU:

CKOPOCTb, YCKOPEHHUE, CBOOOTHOE
najJieHue, 1abHOCTh MOJIETa,
abCoIOTHASI TOTPEUIHOCTh U3MEpPEHUS,
OTHOCHUTEJIbHAS MTOTPEIIHOCTh
U3MEpEHUsL.

IIpusooums npumepsvr cBOOOJHOTO

MaacHusA TCJI IIPU pa3JIMIHBIX



KOOPJIMHAT, CKOPOCTH M YCKOPEHM S

MaTepHaHBHOﬁ TOYKH OT BPCMCHH

3HAYEHUAX HAYaJIbHOW CKOPOCTH,

MIPY Pa3HbIX yriax MEXAy HauyaabHOU
CKOPOCTBIO 1 TOPU30HTOM.
Hcnonvzosams pynerTky,
KHHEeMaTH4ecKue (hopMyJIbl,
OTMKCHIBAIOIINE JBUKEHUE TEA,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH JIaJbHOCTH MOJIeTa Tela,
OpOIIEHHOTO TOPU3OHTAIBHO,

OT €r0 HAYaJIbBHOW CKOPOCTH.
Hccneoosams 3aBUCHUMOCTD TAJTbHOCTU
noJjieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAaYaIbHOU
CKOPOCTH U UHMEPNPEMUPOBAmNs
MOJIyYCHHBIC PE3YJIbTATHI.

Pewams 3amady Ha onpeaeseHue

0 DKCIIEPUMEHTATBHBIM JTAHHBIM
Ha4aJIbHOU CKOPOCTH Tea,
OpOIIIEHHOTO TOPU3OHTAIBHO.
Onpeodensimsb aOCOTIOTHYIO

N OTHOCHUTCIIbHYIO IIOI'PCHIHOCTD



1.4  Ilpocreiiue
TCOMETPUICCKHC
WU3MEPCHUS
(camocTosTenbHAS

pabota)

1.5 TI'paduku
AKCIIEPUMEHTATTBHBIX

3aBUCUMOCTEN.

Metonbl U IpUEMBI ITPOBEICHUS
IPSAMBIX U KOCBEHHBIX H3MEPEHUM
reOMETPUYECKUX BETMYMH (JIJIMHA,

yTOJ1, TUIOIIA b, 00HEM)

['padrueckoe nmpeacraBieHne
3aBUCUMOCTEN (PU3NUYECKHUX

BEJIMYUH JIPYT OT apyra. JIunennas

HAYAJIBHOM CKOPOCTH TENA,
OpOILIEHHOTO TOPU30HTAIBHO
Onepuposams NOHAMUAMU.
abCoMIOTHASI IOTPEUTHOCTh U3MEPEHUS,
OTHOCHTEJIbHAS TIOTPEITHOCTD
H3MEpEHUsI.

3Hamb METOIbI U IPUEMBI TIPOBEICHUS
MPSAMBIX U3MEPECHUA TEOMETPHISCKIX
BCJTMYHH.

Ipumensamo HopmyIbl

JUTSI OTIPEJICIICHHS AOCOTFOTHBIX

1 OIICHKW OTHOCHUTEIBHBIX
ITOTPELTHOCTEMN.

Pewams 3anauy Ha onpenencHue
rommaau Gurypsl 1 oObeMa Tena

T10 DKCITIEPUMEHTAILHO U3MEPESHHBIM
3HAYCHUSM JIJTUH.

Onpedensame 3HaYEHUS] OTHOCUTEIIBHBIX
IIOrPELIHOCTEN B MPOLIEHTAX
Onepuposams nonamusmu.: rpadhux
3aBUCUMOCTH OJTHOM (PM3UYECKOM

BEJIMYMHBI OT APYTOW, JIMHENHAS



['padmueckas
00paboTKa JaHHBIX

(JTexrus)

3aBUCUMOCTB. Y TJIOBOU
K03 GUIIUEHT ¥ CBOOOIHOE

cJiaraeMoe€ JIMHEWHOUW 3aBUCUMOCTH

3aBHCHMOCTb, YTJIOBOUM KOO PUIIEHT
U CBOOOJIHOE ci1araeMoe€ JTUHEWHOMN
3aBHCUMOCTH, alllPOKCUMAIIHS,
WHTEPHOJISIINS, YKCTPATIOJISIIHSL.
3nams nIpaBUIIa TOCTPOCHMS IPadKOB
3aBUCUMOCTEHN (PM3UUECKUX BETUUNH
JpYyT OT Apyra.

Cmpoumbs rpapuKu TUHEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BETUYHH
JpYyT OT Apyra.

Ipumernsmo TIpaBUIa TOCTPOCHUS
rpaKOB 3aBUCUMOCTEH (PU3NISCKUX
BEJIMYMH JIPYT OT ApyTa.

IIpusooums npumepsi aPOKCUMAITHH,
WHTEPIOJISAIAN, SYKCTPATTOJISIIHH.
Ymemsb IpoBOIUTH TIPOIIETYPHI
anmpPOKCUMAIUHU, UHTEPIOJISAIIAH,
AKCTPATIOJISIIH.

Onpedensims 3HaYEHMSI yTII0BOTO

K03 duireHTa 1 CBOOOTHOTO

cliaraeMoro JIMHEMHOM 3aBUCUMOCTH,

OLICHUBATh UX a0COIIOTHEIE



1.6

O6paboTka
HEJIMHEHUHBIX
3aBUCUMOCTEH:
JIMHEApHU3aLus,

IoACYCT 1101maian

['paduyeckoe npencraBiacHUe
3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JIPYT OT JpyTa.
Henunelinas 3aBUCUMOCTD

H €€ JIMHCApU3a s

MOTPEIIHOCTH.

Yemanaenusamo 63aumocesasu Mexny
MaTeMaTUYECKUM MOHITHEM <«JIMHEWHAS
(GYHKIUS) U TUHEWHOUN 3aBUCUMOCTBIO
(bu3nyecKuX BEIMYHUH IPYT OT Jpyra.
Hccneoosams u unmepnpemuposams
rpaduKy TMHEHHBIX 3aBUCUMOCTEH
(¢u3nyeCKuX BEIUYUH JIPYT OT JIpyra.
Pewams 3anaun Ha IOCTPOEHUE
JMHENHBIX TPapUKOB 3aBUCUMOCTEM
(bU3MYEeCKUX BEJIMYUH APYT OT ApyTra
10 3aJ]aHHBIM Ha0OpaM
DKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEAEIIATH 110 MOCTPOCHHOMY IpaQUKy
YTI0BOM KO3 (ULKUEHT U CBOOOHOE
ciaraeMoe, OLleHUBaTh UX a0COJIIOTHBIE
Y OTHOCUTEJIbHBIE TIOTPEITHOCTH
Onepuposams nousmuamu. Tpadux
3aBUCUMOCTH OJHOM (pu3nyeckomn
BEJIMYUHBI OT APYIOM, HEJIMHEHHAS
3aBUCUMOCTb, JINHEAPU3aLIUs

HEJIMHEHNHOM 3aBUCUMOCTH, IJIOIIAIb



o1 rpaduxom,
HOCTPOEHUE
KacaTeJbHBIX

K rpaduKy (JEKIus)

o1 rpaikoM 3aBUCUMOCTH,
KacaTelbHas K rpaduKy 3aBUCUMOCTH

B JIJaHHOU TOYKE.

3namb nipaBUiia TOCTPOCHUS TPadUKOB
3aBUCUMOCTEHN (M3UYECKUX BEIIMUUH
ApYT OT Apyra, (U3NYECKU CMBICHT
TJIOIIAHN O] TpaKOM 3aBUCUMOCTHU
Y KacaTeIbHOM K TpaduKy 3aBUCUMOCTU
B JJaHHOM TOYKE.

Cmpoumb UCXOIHBIC

Y JIMHEAapU30BaHHbIE TpaPuKU
3aBUCUMOCTEH (hM3UYECKUX BEIIMUUH
JpYT OT Apyra, KacaTeJIbHYIO K TpauKy
HEJIWHENHOU 3aBUCUMOCTH B JJAHHOU
TOYKE.

Ilpumensms ipaBUIIa TOCTPOCHUS
rpadKOB 3aBUCUMOCTEH (PH3NISCKUX
BEJIMYUH JIPYT OT Apyra.

Onpedensime 3HAYEHUS TIIOIAIN

o rpaukoM 3aBUCIMOCTH

1 yriaoBoro koddduimenra

KacaTeabHOU K TpaduKy HENMHEHHON



1.7

N3mepenne
3aBUCUMOCTHU

KOOPpAHWHATHI I'PaAHUIIBI

PaBHOMEpHOE 1 HEpABHOMEPHOE
MIPSMOJIMHEUHOE JIBUYKECHUE.

Koopnunara, Bpemsi, CKOpOCTb

3aBUCHMOCTH B JTAHHOU TOYKE,
OLIEHUBATh UX a0COJIIOTHBIE
IIOTPEIIHOCTH.

Yemanasenueams 63aumoceasu
MEXy MaTEMaTHYECKUM MTOHITHEM
«(pyHKLIMSD ¥ 3aBUCUMOCTBIO
(Y3MYECKUX BEJIMYUH APYT OT APYTa.
Hccneoosams u unmepnpemuposamao
rpauKy HEITMHEHHBIX 3aBUCUMOCTEN
(bu3nyecKuXx BEIMYUH IPYT OT Jpyra.
Pewambo 3anaun Ha IOCTPOEHUE
JMHEapU30BaHHBIX IPAPUKOB
3aBUCUMOCTEN (PU3MUECKUX BETUUNH
JpyT OT ApyTra Mo 33aJlaHHbIM Habopam
AKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEAEIIATH 10 MOCTPOCHHOMY IpaPUKy
YTII0BOM KO3 (ULIMEHT U CBOOOHOE
ciiaraeMoe, OLIEHUBAaTh UX a0COJIIOTHBIE
Y OTHOCHUTEJIbHBIE ITOTPEIIHOCTH
Onepuposams nonsamusmu. Tpapuk
3aBUCUMOCTH OJTHOM (hU3UUECKOM

BEJIMYMHBI OT IPYrOM, HEJIMHEWHAS



1.8

00J1acTH HaMOKaHHUA
OT BPEMEHH.
JInneapuzanus

3aBUCUMOCTH

(mpakTHKyM)

N3yuenue ynpyroro
rUCTEpe3uca

(TIpaKTUKyM)

Cuina. 3MepeHue cuiibl
JTUHAMOMETPOM. YTIpyrue
¥ 9aCTUYHO yIpyTHe nedopMaIum.

Cuna ynpyroctu. 3akoH ['yka.

3aBUCHUMOCTb, JINHEApU3aLIHs
HEJIMHEWHOW 3aBUCUMOCTH.

Cmpoumps TMHEeapU30BaHHbBIN rpaduk
3aBUCUMOCTH (PU3MUYECKUX BETUYNH
IpYT OT ApyTa.

Ipumensimo nipaBUIa NOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Onpedensimsb 3HAYEHHSI YTIIOBOTO

ko3 duirieHTa u cBOOOTHOTO
ciaraemMoro rpaduka JMHEHHON
3aBUCHUMOCTH, OLICHUBATh

WX a0COJIFOTHBIE TIOTPEITHOCTH.
Hccneoosams u unmepnpemuposamso
HEJIMHEWHYIO0 3aBUCUMOCTh KOOPAUHATHI
rpaHuIlbl 00JACTH HAMOKaHUs Oymaru
OT BPEMEHH.

Hcnonvzoeams CEKyHIOMED U PYJIETKY
Onepuposams noHAmMuUAMU: CUIA,
nedopmarus, ynpyrui THCTepe3uc.
Ymemw» popmynupoath 3akoH ['yka,

coOUpaTh IKCIIEPUMEHTAILHYIO



OTkJI0HEeHUs OT 3aKoHa ['yka.
['ucrepesuc. Paborta cuiibl
Ha MaJIOM U Ha KOHEUHOM
nepemenieHnu. I'papuueckoe

MpeICTaBICHUE PA0OTHI CUIIBI

YCTaHOBKY.
Dopmynuposeams TUNIOTEY O XapaKTEPE
3aBUCUMOCTH JJIUHBI 00BEKTA OT
BEJIMYMHBI TPUIIOKEHHOW K HEMY CHJIBL.
Cmpoumb HeTMHENHHBIN rpaduk
3aBUCUMOCTH (PU3MYECKHUX BEITUMUMH
ApYT OT pyTa.

Ilpumensamye paBUIIa IOCTPOEHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT Apyra.

Hccneoosams u unmepnpemuposams
HEJIMHEWHYIO 3aBUCUMOCTb JIJTUHBI
00BEKTa OT BETUYNHBI IPUIIOKECHHON

K HEMY CHJIBIL.

Onpedensimp yroy HaKJIOHA
KacaTeJbHOM K rpaduKy HEJIMHEHMHON
3aBUCHUMOCTH B JJAHHOM TOUKE, MIOIAdb
1o rpa)vKoM, OLIEHUBATh A0COTIOTHBIE
Y OTHOCUTEJIbHBIE MOTPEIIHOCTH 3TUX
BEJIMYHH.

Hcnonvzosams CEKyHIOMED

Y TUHAMOMETD.



1.9

Haxoxnenue maccol
JIMHEMKU U WIIpULIA
C IIOMOILIBIO
YPAaBHOBEILIMBAHUS

pbIuara (IMpakTUKYM)

AOCOIOTHO TBEPJIOE TEJIO.
BpamarenbHoe ABUKEHUE
TBEPJIOro Tejia. MOMEHT CHIIBI
OTHOCHUTEJIbHO OCH BpaIllCHMUS.
IIneuo cumnbl. ClioXeHHE CHII,
MPUJIOKEHHBIX K TBEPIOMY TETTY.
lenTp Ts7kecTH Tena. Y cIoBuUs

paBHOBECHS TBEPIOTO Tea. Peruar

Ycemanasnueams 63aumocessu

MEX/1y oTpeesieHueM (HU3HuecKoin
BEITMYMHBI «MEXaHUIECKast paboTay

¥ TEOMETPUICCKUM TIOHATHEM
«IUTOMIA/Ib TTO/ TPahUKOM 3aBUCUMOCTH
BEJTUYMHBI CHJIBI OT BETUYUHBI
nedopMarum

Onepuposams NOHAMUAMU. MOMEHT
CUJIbl OTHOCHUTEIJIBHO OCH BPAILICHUS,
TJICYO CUJIBI, IICHTP TSYKECTH Tela,
phIvar.

Ymems hopmynupoBaTh npaBuiio
MOMEHTOB, YCJIOBHSI pAaBHOBECHS
a0COJIFOTHO TBEP/IOTO TEJIa, CKIIAbIBATh
CHUIBI, IPHJIOKEHHBIE K TBEPJIOMY Tey,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpugoodums puMepbI TPUMEHEHUS
PBIYAroB.

Dopmyauposams TANIOTEZY O XapaAKTEPE
3aBUCUMOCTH KOOPAMHATHI TOYKU

ONOPbI YPAaBHOBELICHHOTO pblyara



OT BEJTUYMHBI CUJTBI, TPUIIOKEHHON

K €r0 KOHILY.

Cmpoumsb TUHENHHBIN rpaduk
3aBHCUMOCTH (PU3UYECKUX BETUUNH
ApYT OT Apyra.

Ipumensamo ipaBUIIa MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.
Hccneoosams u unmepnpemuposams
3aBHCHMOCTBH KOOPJAUHATHI TOUKH
OTIOPHI YPaBHOBEIIEHHOTO phlyara

OT BEJTUYMHBI CUJTBI, IPUIIOKEHHOU

K €ro KOHILY.

Onpedensmyp o TpaduKy TUHEHHON
3aBHCHMOCTH 3HAUEHUS YTII0BOTO

ko3 duirieHTa 1 CBOOOHOTO
cJIaraemMoro, OlleHUBaTh aOCONIOTHbBIE
¥ OTHOCHUTEIbHBIC TIOTPEITHOCTH ATHX
BEJIMYMH.

Hcnonvzoeamsb TUHENKY, a TAKKE
HINPUIIL C JICTICHUSMU J1J151 U3MEPEHUS
o0Bbema.

Pewamo 3a/[a41 O paBHOBCCHHU pbIvara



1.10 U3smepenue
K03 uIrenTa
HSHEPreTUUECKUX IOTEPh
IPU OTCKOKE IIapHKa
OT MTOBEPXHOCTH

(IpaKTUKyM)

I/IMHYJ'IBC CHJIBI U U3MCHCHUC

HMITYJIbCA TCJIA. 3aKkoH COXpaHCHUA

HMITYJIbCA. Kunernueckas OHCPIUA

MaTepUAIbHOU TOUYKH. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPTYUU MAaTEPHUATBLHOM TOUKH.
[ToreHManbHBIE

Y HEIOTEHUUAJIbHBIE CUJIBI.
ITorennumanbHas SHEPrusl.
[TorenuunanbHas sHEprus Tena

B OJIHOPOJTHOM T'PABUTALTMOHHOM
nosie. CBsi3b pabOTHI
HETOTECHIIUAIbHBIX CUII

C UBMEHEHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TE. 3aKOH
COXPaHEHUSI MEXaHUYECKON
SHEpPruu. YIpyrue u Heyrnpyrue
CTOJIKHOBEHMs. BHyTpeHH 15

SHEprus Tena

Onepuposams NOHAMUAMU. UMITYIIbC
CUJIBbI, UMITYJIbC T€JIa, KHHETUYECKas
JHEPIus MaTepUAIBHOU TOYKH,
[IOTECHIMAJIbHBIE U HENIOTEHIINAIbHbIE
CHUJIBI, TIOTEHIIMAIbHAS SHEPrUs

(B T.4. TeJa B OAHOPOJHOM
I'PaBUTALMOHHOM I10JIE), YIPYTHe

Y HEYNPYTUE CTOJIKHOBEHUS.

Ymems popmynnpoBaTh 3aK0H
COXPaHEHHUs UMITYJIbCA U TEOPEMY

00 U3MEHEHUH KHHETUYECKON SHEPTUU
MaTEepUAIbHONW TOYKH, 1aBATh
ONpEeAEICHUE TOTEHIIMAIBHBIX

Y HEIOTCHUMAJIBbHBIX CUJ;
(bopMyIIMpOBaTh 3aKOH COXPAHEHUS
MEXaHUYECKON DHEPIUH.
IIpueooums npumepol cydaes,
KOTJ1a UMITYJIbC T€JIa COXPAHSIETCS
WJIA HE COXpaHseTcs, Koraa
MEXaHUYEeCKas SHEPIUA CUCTEMBI
COXPAaHSETCS UIIA HE COXPAHSETCH,

YOPYTUX U HEYIPYTUX CTOJIKHOBEHUH.



Hroro no pazaeny

20

Dopmynuposams TUTIOTE3Y O XapaKTEpe
3aBUCHUMOCTH BBICOTHI OTCKOKA IIapUKa
MOCJIE COYJIAPEHUS C IOBEPXHOCTHIO
TOPU30HTAJIBHOTO CTOJIa OT BBICOTHI
copoca.

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

Ilpumensmo nipaBUiIa TOCTPOCHUS
rpadMKOB 3aBUCUMOCTEH (PU3UUECKUX
BEJIMYUH JIPYT OT Apyra.

Hccneoosams u unmepnpemuposamso
3aBHCHUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJIE COYJIapEHUs C OBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJA OT BBICOTHI
cOpoca.

Hcnonvzosams pyneTKy.

Pewamw 3agaum 00 aOCOIIFOTHO
YOPYTUX ¥ a0COJIFOTHO HEYNPYTHX

COYyIapeHUSIX



Paznen 2. MoJiekyasipHasi pu3nka v TepMOAUHAMHUKA

2.1.  Onpenenenue 2 KosnnuecTBo TEIIoThI.
TEIUIOEMKOCTH TemnoemMkocTh Tena. Y aejibHas
TBEPJIOTO TeJla ¥ MOJISIpHAs TeTNIOEMKOCTH
(IpaKTUKyM) BEIIECTBA. Y PaBHEHHE TEIIOBOTO

Oananca. TeroBoe paBHOBECHE

Onepuposamsb nOHAMUAMU. KOTXYECTBO
TEIJIOTHI, TETUIOEMKOCTD Tea, YASTbHAs
1 MOJISIpHAsl TeTNIOEMKOCTH BEIIECTBA,
TEIJIOBOE pPaBHOBECHE.

Ymems hopMynupoBaTh ypaBHEHHE
TeII0BOro OanaHca, cooOupaTh
AKCIIEPUMEHTATILHYIO YCTAaHOBKY.
Ilpuseooums npumepol Te,
00J1aIafOIIMX OJUHAKOBOM
TETUIOEMKOCTBIO, HO Pa3InYHON
YIEJIbHOU TEINIOEMKOCTBIO.

Ipumernsmp ypaBHEHHE TETLIOBOTO
OayraHca JUTsl OTIMCaHUS Tporiecca
TEIJI000MEeHa TBEPJIOTO TeJla C BOJOM.
Hccneoosams TemiooOMeH

MEXTy TBEPJIbIM TEJIOM U YKUIKOCTIIMHU
U UHMepnNpemupo8ams pe3ynbTaThl
STHUX OIBITOB.

Onpedensims TEMI0EMKOCTh TBEPAOTO
TeJla Ha OCHOBAHUH PE3yJIbTaTOB

OIIBITOB 11O U3YUYCHHIO TeriooOMeHa



2.2.

N3smepenune
TEMIIEPATYPHI PYK
JKCIIEPUMEHTATOpA
Y IaBJICHUS, KOTOPOE
MOTYT CO3/1aTh

€ro JICTKUC

(IpakTUKyM)

JlaBnenue, o0beM, TeMIEparypa,
KOJIMYECTBO BenlecTna. M eansHbIi
ra3. YpaBHenue MenjeneeBa—
Knaneiipona. ["'a30Bbie 3aKOHBI.
["a30BbIlI TEpMOMETP

MEXIy TBEPABIM TEJIOM H KUIKOCTIMU
C pa3HBIMHU TEMIIEpPATypaMHu, OLIECHUBATh
aOCOIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTU U3MEPEHHON BETUYMHBI.
Hcnonvzoeamsb TEpPMOMETD.
Yemanasnuseams 63aumocessu

MEX/1y 3aKOHOM COXPAaHEHHUS SHEPTUU
Y ypaBHEHHUEM TEIUIOBOIO OanaHca.
Pewams 3anaun Ha IpUMeHEHUE
ypaBHEHUS TETIOBOTO OajaHca
Onepuposams nousimusmu. JaBieHUE,
00BeM, TeMIlepaTypa, KOJTHIECTBO
BEIIIECTBA, HUJCaJIbHBIN ras.

Ymemps 3anmchIBaTh ypaBHEHHE
MenneneeBa—Kianeipona,
(hopMyJIMpOBaTh Fa30BbIC 3aKOHBI,
coOUpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

3Hamb yCTPONCTBO U MPUHIIUT paOOTHI
ra3oBOro TEpPMOMETPA.

Ilpusooums npumepsi MOBEACHUSA Ta3a
MIpU U3MEHEHUU €ro JaBjieHus, 00bema,
TEeMIepaTyphl.



2.3.

O dexTuBHbII

K03 HULKIEHT
KECTKOCTH CHUCTEMBI.
Onpenenenue MOyJst
FOnra npoBosioku

C TIOMOIIIBIO phIYara.
Onpenenenue npeaena
ynpyroi aedopmaruu
(TIpaKkTUKyM)

Hedopmariiu TBEpAOTO TENA.
Pactsxenue u cxxarue. Monynb
Onra. Ynpyrue u Heynpyrue
nedopmarnuu. [Ipeaen ynpyrux
nedopmarmii. 3akon ['yka.
MOMEHT CHJIBI OTHOCUTEIIBHO OCH
BpauieHus. [lnedo cunbl. YcnoBus

PAaBHOBCCH TBCPAOIO TCIIA. Peruar

Ilpumensms TUHEUKY U CEKYHIOMED.
Onpeodensams TEMIIEPATYPY U JaBICHHUE
UJICAIBHOTO ra3a Mo pe3yJbTaTaM
OMBITOB C CAMOJIETbHBIM ra30BbIM
TEPMOMETPOM.

Hcnonvzoeamsb NTUHENKY

Y CAaMOJIEIbHBIN ra30BbIM TEPMOMETP.
Yemanasnusamo 63aumocessu
ME3K]ly BHEIIIHUMU U BHYTPEHHUMU
MakporapaMeTpamMmu
TEPMOJIMHAMUYECKON CUCTEMBI.
Pewams 3anaun Ha IPUMEHEHHE
ypaBHeHus: Menaeneesa—Kianeipona
Onepuposams nouamusaMuy. yupyrue
U Heynpyrue nedopmanuu,

npezen ynpyroi negopmaruu,
MozyJsib FOHra, MOMEHT CHJIbI
OTHOCUTEJIBLHO OCH BpAICHMUS, IIJIEY0
CUJIBL, pbIYar.

Ymems bopmynupoBath 3akoH ['yka
tst nepopmaruy pacTsHKeHUS
OJIHOPOJHOTO CTEP>KHSI C IOCTOSTHHBIM

IMONIEPCUYHBIM CCYCHHUEM, YCIIOBHEC



paBHOBecHsI aDCOIOTHO TBEPAOTO TeNa,
cOOUpPATh IKCIIEPUMEHTAIEHYIO
YCTaHOBKY.

IIpusooums npumepwvl ynpyrux

Y HeYNIpyTUX aedopmaiuii, MaTepraioB
C pa3nu4YHbBIMU MOy siMu FOHTa.
Ilpumenams 3akoH I'yka s pacuera
nedopMaliK pacTsHXKEHUs TPOBOJIOKH.
HUccnedoosams 3aBUCUMOCTD yITTUHEHUS
MPOBOJIOKH OT BETMYHHBI
pacCTATUBAIOIICH €€ CUJIbI

U UHMeEpPNPemupo8amy

MOJTyYEHHBIE Pe3yJIbTaTHhI,

B TOM UHCJIE JJIs OpEeNIeIeHUs Ipeiesa
yopyroi aedopmanuu.

Onpeodensms Moynb KOHra npoBooku
Ha OCHOBAHHH PE3YyJIHTATOB OIBITOB

M0 PACTSKEHUIO TPOBOJIOKH

C MIOMOTIIBIO PA3JIMYHBIX TI0 BEJTMYHHE
CHJI, OIICHUBATH a0COJIIOTHYIO

Y OTHOCUTEIBHYIO IOTPEITHOCTh

n3MepeHHoro moayss FOnra.



24.

N3mepenune

ko3¢ dunrenTta
IOBEPXHOCTHOTO
HATSDKEHUS METOJIOM

OTpbIBa (IIPAKTUKYM)

[IoBEpXHOCTHOE HATSKECHUE.
KoadduimeHT noBepxHOCTHOTO
HaTsDKeHUs. Criia MIOBEpXHOCTHOIO
HaTsDKeHus. KanwspHsie
siBJieHus. JlaBieHue

IO/ UCKPHUBJIEHHOM ITOBEPXHOCTHIO

xkuakoctu. opmyna Jlammaca

Hcnonvzoeams HEPABHOILIEYUI pbIyar
IUTSl YBETMYEHUS CUJIbI U IEPEMELICHUS.
Pewamys 3anaun Ha NpUMEHEHNE 3aKOHA
I'yka st pacuera pacTsKeHuUs

U C)KaTHsl CTEPIKHEN

Onepuposamsb NOHAMUAMU:
MMOBEPXHOCTHOE HATSKECHHE,

K02 PUITMEHT TOBEPXHOCTHOTO
HATSDKCHUS, KaWJUISIPHBIC SIBIICHUS.
Ymems 3anuceiBaTh GOPMYITY TSI CUITBI
MOBEPXHOCTHOTO HATSHKEHUS, POPMYITY
Jlamtaca ayist onpeneneHus JaBIeHUs
MO/ UICKPUBJICHHOM MOBEPXHOCTHIO
KUJKOCTU, COOUpPaTh
AKCIEPUMEHTAIIbHYIO YCTAaHOBKY.
IIpusooums npumepwvl MOBEPXHOCTHBIX
SIBJICHUW U KaITWUISIPHBIX SBJICHUM.
Ilpumensms METON OTPHIBA PAMKH

OT MOBEPXHOCTH >KUJIKOCTH

TSt U3MepeHust KodhduinenTa
MMOBEPXHOCTHOTO HATSIKEHUSI YKUJIKOCTH.

Hccneoosamsy 3aBUCUMOCTD BEJTUUUHBI



2.5.1.

Onpenenenue TOUKU

pochl (MPAKTUKYM)

HacpllieHHbIe ¥ HEHACHIIIICHHBIC
napel. KauecTBeHHast 3aBUCHMOCTD
TJIOTHOCTH U JIaBJICHUS
HACBIIIEHHOTO Mapa

OT TEMIIepaTyphl,

WX HE3ABUCUMOCTDH OT 00BbEMA

CUJIbI, HEOOXOIUMOI1 JIJIs1 OTpbIBA

OT IOBEPXHOCTH BOJIbI IIPOBOJIOYHON
paMKH, OT €€ IIEpUMETPa

U UHmMmepnpemupo8ams pe3ybTaThl
ITPOBEJCHHBIX U3MEPECHUM.
Onpeoensamob KOdPHUITUEHT
IIOBEPXHOCTHOTO HATSKEHUS JKUIKOCTH
I10 pe3yJibTaTaM IIPOBEIECHHBIX
U3MEPEHUI, OIIEHUBATh a0COIOTHYIO
Y OTHOCUTEJIbHYIO IOTPEIIHOCTD
M3MEPEHHON BEJINYNHBI.
Hcnonvzoeams ppryar 11 CO31aHUs
CHWJIBI 33JTaHHOMN BEJIMYMHBI.

Pewamys 3anaun Ha IpUMEHEHNE
(bOopMyJIBI 17151 CUITBI TOBEPXHOCTHOTO
HaTsDKeHus U hopmysl Jlammaca
Onepuposamsb NOHAMUAMU.
HACBILICHHBIM U HEHACBIEHHBIN T1ap,
BJIQYKHOCTh BO3/yXa, a0COMIOTHAs

Y OTHOCHUTEIIbHAS BIIAXKHOCTb.

Ymems KaueCTBEHHO ONKCHIBATH

3aBUCHUMOCTBD IINIOTHOCTH U JABJICHUA



HACBIIEHHOTO napa. BiaxHoCTh
BO3ayxa. AOCONIOTHAS

N OTHOCHUTCIIbHAA BJIIaXXKHOCTb

HACBIIIIEHHOTO IMapa OT TeMITepaTypHl,
UX HE3aBHCHUMOCTH OT 00beMa
HACBIIIICHHOTO T1apa, COOMPAaTh
AKCIIEPUMEHTATILHYIO YCTAaHOBKY.
IIpusooumv npumepsvl HACHIIIICHHOTO
Y HEHACBHIIIIEHHOTO Mapa.
Hccneoosams mipoliecc BuIMaACHUS
POCHI TP TTIOHMYKEHUH TEMITEPATYPBI
BJIQYKHOTO BO3/yXa

U UHMepPNPemupoB8ams OTyIECHHbBIS
pE3yIbTATHI.

Onpeodensims 10 TOJTYYEHHBIM
AKCIIEPUMEHTATLHBIM JaHHBIM
TeMIIepaTypy TOUKY POCHI, U 3aTEM,
C TIOMOIIBIO TaOJIUIIBI 3aBUCHMOCTH
JABJICHUS HACBHIIIIEHHOT'O TIapa BO/IbI
OT TeMITepaTypbl, OTHOCUTEIIHHYIO
BJIQYKHOCTH BO3/yXa, a TAKKE
a0COJIFOTHBIE Y OTHOCUTENLHBIE
MTOTPEIITHOCTH 3TUX BEJIWYHH.
Hcnonvzosams TepMOMETD.

Pewams 3a1aum Ha BEIYUCIIEHUE



2.5.2. 3HaAKOMCTBO
C AIIEKTPUUYECKUM
KOH/JIEHCAaTOPOM

(IpaKTUKyM)

DIIEKTpUYECKUN 3aps/I.
DIeKTpUYECKOe MoJIe.
HanpsxeHHOCTh U MOTeHIMA
AIEKTPUYECKOTO MOJIA. Pa3HOCTH
MOTEHIUAJIOB U HAPSHKEHUE.
N3mepenne HanpsHKeHUsL.
BonbrmeTp. Konaencarop.
DIEKTPOEMKOCTh KOHAEHCATOpa.
[TapannensHOE

1 MOCIIE0BATEIbHOE COCTUHEHUE

KOHJICHCATOPOB

abCOIOTHON ¥ OTHOCHUTEIBHOMN
BJIQKHOCTHU

Onepupogams NOHAMUAMU.
AIIEKTPUYECKUI 3apsijl, IITEKTPUUECKOE
1oJie, HAMPSKEHHOCTh M MOTEHIINAI
AJIEKTPUYECKOTO TOJIsA, PA3HOCTh
MOTEHIINAJIOB U HAIPsDKEHUE,
KOHJIEHCATOP, ANEKTPOEMKOCTb
KOHJIEHCATOPA.

Ymems BoIUUCHATH 3apsia KOHACHCATOPA
0 €r0 ANEKTPOEMKOCTH

Y HaNPSKEHUIO, TPUMEHSTH (HOPMYJTBI
IJISL pacdeTa dJeKTPOSMKOCTH

IIPY TIOCJIE0BATEIHHOM

Y TIapaJIeIbHOM COCTUHEHHUH
KOHJIEHCATOPOB, COOMPATh
AIIEKTPUIECKYIO IIETIb.

IIpusooums npumepwvi
MOCJIeIOBATEIHHOTO ¥ TAPAIISIIEHOTO
COCMHEHMS KOHIEHCATOPOB.
Hccneoosams 3aBUCUIMOCTD

HaIps’KCHUSI HaA KOHACHCATOPC



Hroro no pazgeny
Paznen 3. DaekrpoauHamMmuka.
3.1. H3yueHwue npouecca
pa3psIIKK KOHAEHCATOpa

(MpakTHKyM)

DIIeKTpUUYECKUM 3apsi.
DIIEKTPUUECKOE TOJIE.
HanpskeHHOCTh ¥ TOTeHI A
ANEKTPUUYECKOrO 1oJsi. Pa3HocTh
MOTEHIUAJIOB U HAMNPSHKEHUE.
3/1C ucrounuka Toka. Usmepenue

HarpsokeHus. BonsTtmeTp.

OT €r0 JIEKTPOEMKOCTH
U UHMepnpemupo8ams pe3yJbTaThl
ATOrO 3KCIEPUMEHTA.

Onpedensims OTHOLIICHUE
ANEKTPUYECKUX EMKOCTEN JIBYX
KOHJICHCATOPOB IO U3MEPEHHBIM
3HAYEHHUSAM HaIIPSOKEHUS HA HUX,
OLIEHUBATh a0COIIOTHBIE

Y OTHOCHUTEJIbHBIE TOTPELIHOCTH
U3MEPSEMbIX BEJIUYHH.
Hcnonvszoeamsb BOIBTMETP.
Pewamys 3anaun Ha coeuHEHNE

KOHICHCATOPOB

Onepuposamb NOHAMUAMU.
ANEKTPUUYECKUH 3apsifl, DIIEKTPUIECKOE
oJjie, HAPsHKEHHOCTh U MTOTEHIIHAIT
AJIEKTPUYECKOTO TOJIs, Pa3HOCTh
MOTEHITMAJIOB 1 HAIIPSHKEHUE,

OJIC uctounrka Toka, KOHJIEHCATOP,

QJICKTPOCMKOCTE KOHACHCATOPA,



KoHnaeHcatop. DI1eKTpOEMKOCTb
KOHJICHCATOpa. DIEKTPUUECKOE
conpoTtuBieHue. 3akoH Oma

JUIS1 TIOJTHOM (3aMKHYTOM )
AIIEKTPUYECKON LIETIH.
Konzaencarop B 1ienu noCTOSTHHOTO

TOKa

ANEKTPUUECKOE CONTPOTHUBIICHHUE.
Ymems dopmynupoBats 3akoH Oma
JUTS1 TIOJTHOU (3aMKHYTOM)
AIEKTPUYECKOM 1IeTIH, BBIYUCIISATh
3apsii KOHAEHCATOpa

IO €r0 AIEKTPOEMKOCTH

Y HaIlpsHKEHUI0, COOMPATh
ANEKTPUYECKYIO 1IEMb.

Ilpusooums npumepwvi NOBEACHUS
KOHJICHCATOpa, BKJIIFOYEHHOTO B IIETIh
MTOCTOSIHHOTO TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTePe
3aBUCHUMOCTH CHJIbI TOKA OT BPEMEHU
MIpH pa3psiiKe KOHAEHcaTopa

4yepes pe3nucTop.

Cmpoumb TpadviK 3aBUCUMOCTH CHJIBI
TOKa OT BPEMEHHU TIPU pa3psiIKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
Ilpumensame nipaBUIIa MOCTPOEHUS
rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYMH JIPYT OT JIpyra.

Hccneoosams 3aBUCUMOCTE CHITBI TOKA



3.2.

Onpenenenue
yAEITBHOTO

COIIPOTHUBJICHUSA

Cwuia Toka. Hanpsikenue. 3akoH
Owma 117151 yyacTka LeTH.

9H€KTpI/I‘ICCKOG COIIPOTUBJICHHUC.

OT BPEMEHH TIPH pa3psaKe
KOHJICHCATOPa Yepe3 Pe3UCTOP

U UHMEPNPemupo8ams 3Ty
3aBUCHUMOCTb.

Onpeodensimsb SNEKTPOSMKOCTh
KOHJIEHCATOPA,

BbIpaXkasi €e uepe3 yriioBou
K03(PUIIMEHT KacaTeIbHOU K rpaguKy
3aBHCHMOCTH CHJIBI TOKA Pa3psIKu
KOHJIEHCATOpa OT BPEMEHH,

OIICHUBATH a0COJIFOTHYIO

Y OTHOCHUTEJIbHYIO TOTPEIIHOCTb
AIIEKTPOEMKOCTH.

Hcnonvzosams BOTETMETP

U CEKyHJIOMED.

Ycemanasnuseams 63aumocessu.
Pewamp xauecTBEHHBIE 33a41

0 KOHJIEHCATOpaXx, BKJIIOYEHHBIX B LIEb
MOCTOSTHHOTO TOKa

Onepuposams NOHAMUAMU.

CHJIa TOKa, HaMpsKCHHUE,

QJICKTPHUYICCKOC COIMPOTUBIICHUC,



Marepuaia MpoBOJIOKH

(mpakTHKyM)

3aBUCUMOCTb COIPOTUBIICHUS
OJTHOPOJHOT'O MPOBOAHUKA

OT €ro JUIMHBI U TUIOIIAAN
HOIIEPEYHOI0 CeYEHUs. Y IebHOE

COIIPOTUBJICHUC BCIICCTBA

yAEIBbHOE COMPOTUBIICHUE

BEIIECTRA.

Ymems popmynuposats 3akoH Oma
JUTS y9acTKa IeMHd, 3aliChIBaTh
dhopmyiy 1J1s1 3aBUCUMOCTHU
COMPOTHUBJICHUS] OJTHOPOTHOTO
MIPOBOJIHUKA OT €r0 JUTUHbI

U IJTOIIA U ITONIEPEYHOT0 CEUCHUS,
cOOUPATH DIIEKTPUUECKYIO LICTIb.
IIpusooums npumepsi BEECTB

C Pa3JIMYHBIM yJIETbHBIM
COTIPOTHUBIICHUEM.

Ipumernsms METO NU3MEPCHHUSI

MaJIbIX AJIEKTPUUECKHUX
COITPOTHBJICHU.

Hccnedosams 3aBUCUMOCTD
HaIPSHKCHUS MKy KOHITAMHU OTPe3Ka
MIPOBOJIOKH OT JIJTUHBI TOTO OTPE3Ka
U UHmMepNPemupo8ams pe3ynbTaThl
MIPOBEICHHBIX H3MEPCHUH, BBIYNCIIATH
ANEKTPUYECKOE COMPOTUBICHUE OTPE3Ka

ITPOBOJIOKH 110 U3MCPCHHBIM 3HAYCHUSAM



3.3.

N3mepenune
BOJIbT-aMIIEpHOU
XapaKTEPUCTUKU
[IOJIYIIPOBOXHUKOBOIO

nuona (MPaKTUKYM)

[TonynpoBoauuku. CooCTBEHHAS
U TIpUMECHasi TPOBOIUMOCTh
MOJTYITPOBOJTHUKOB.

CBoiicTBa p-n-niepexoja.

ITomynpOBOIHUKOBBIN IUOL

CUJIbI TOKA U HAMPSKECHUS.
Onpeodensams yaenbHOE COTPOTUBIICHUE
MaTepHuaa MpoBOJIOKH IO U3BECTHBIM
JUTMHE, TUAMETPY U COMPOTUBIICHUIO,
OILICHUBATh A0COJIIOTHYIO

Y OTHOCUTEJIbHYIO TOTPEIIHOCTh
YAEIBHOTO COMTPOTUBJICHUS.
Hcnonvzo6ams MyIbTUMETP B PEKUMAX
BOJIBTMETPA U aMIIEpPMETPa, JINHEUKY,
MHUKpPOMETP.

Pewamyo 3anaun Ha 3akoH Oma

JUTSl y4acTKa LEeNU U Ha 3aBUCUMOCTb
CONMPOTHUBJIEHUS OTPE3Ka IPOBOJIOKHU
OT €r0 XapaKTepUCTUK

Onepuposams NOHAMUAMU:
MOTYNPOBOIHUK, COOCTBEHHAS

Y TIpUMECHAasi TPOBOAUMOCT,
p-n-nepexol, MOIyNpOBOAHUKOBBII
TUOJ.

Ymems 00BICHATH IPUPOTY
COOCTBEHHOW U PUMECHO
IIPOBOAUMOCTH, CBOKCTBA
p-n-nepexonaa, NpUHUKUI JEUCTBUS



MOJIyITPOBOJJHUKOBOT'O IMOA,
ero GyHKIIMOHUPOBAHUE

P BKJITFOYCHHUH B DJIEKTPUUECKYIO IIETTh
MTOCTOSTHHOTO TOKa B TIPSIMOM

¥ B 00paTHOM HaIlpaBJICHUU, COOUPATH
AIEKTPUUECKYIO 1IeTh, YNTATh
MapKUPOBKY MOJIYIIPOBOJHUKOBOTO
MoJa.

IIpusooums npumepwvl NCTIOIB30BAHUS
MOJIYITPOBOJTHUKOBOIO JTMO/1A

B DJICKTPUYECKUX IICTISIX.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIBI TOKQ, TEKYIIETO
4yepe3 MOoTyPOBOAHUKOBBIN U0,

OT MOJAHHOTO HA HETO HAMPSIKEHMUS.
Cmpoumbs SKCIEPUMEHTAILHO
BOJIT-aMIIEPHYIO XapaKTEPUCTHKY
(BAX) nosynnpoBOJHUKOBOTO IMOA
TIPH €T0 BKIIFOUYCHUH B DJICKTPUICCKYIO
IETb TIOCTOSTHHOTO TOKA B MPSMOM

¥ B 0OpaTHOM HaITpaBJICHUU.
Ilpumenamo nipaBuIa MOCTPOCHUS

rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX



BEIIMYUH JPYT OT ApyTa.
HUccneoosams BAX

MOJTyITPOBOTHUKOBOTO THO/IA,
BKJIFOUCHHOTO B IIETIh TOCTOSTHHOT'O TOKa
B IIPSIMOM M B 0OpaTHOM HANpaBIICHUN
U UHMepPNpemuposanms

ATy 3aBUCUMOCTb.

Onpedensims dNEKTPUIECKOE
COIIPOTHUBIICHUE TIOTYITPOBOTHUKOBOTO
JM0J1a TIPU TaHHOM 3HAYCHUU
HaIpsHKEHUS, OIICHUBAThH a0COJIIOTHYIO
1 OTHOCHUTEIBHYO TIOTPEITHOCTh

9TOM (PU3UICCKON BEIIMUUHBI.
Hcnonvzoeams BONBTMETP, aMIIEPMETD,
MePEMEHHBIN PE3UCTOP, MAKETHYIO
J1aTy, TOJYIPOBOJHUKOBBIN AHO/I.
Pewams 3amaun Ha 1IETTH TIOCTOSTHHOTO

TOKa IIpHW HAJINYUHN B HUX UACAIIBHOT'O

oA
Wroro o pazaeny 5

OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME



11 KJIACC

No

/11

HaumenoBanue
KommuectBo
pa3aenoB U TEM
4acoB
y4eOHOro npeamera

Pazgea 1. dnexkrpoguHammuka

I.1.

OneHka BEJIMYNHBI 2
TOPU30HTATILHON

COCTaBJISIONICH

MarHUTHOM UHAYKIINH
MarHUTHOTO ITOJIS

3emuin (TPaKTUKYM)

[IporpammHoe copepkaHue

MarnautHoe nose. Bektop

MarHATHOW HHAYKIUU. [ TpuHnmn

CYIICPIIO3UIHNH MAalrHUTHBIX MIOJICH.

JIMHMY MarHUTHOW UHTYKIIHMH.
MarauTHoOE noJie KaTylKu

C TOKOM

XapakTepUCTHUKA 1€ TETbHOCTH

o0ydJaronmxcs

Onepuposamsb NOHAMUAMU. MATHUTHOE
1oJie, BEKTOP MarHUTHOM MHTYKIINH,
JIMHUM MarHUTHOW MHIYKIIUH.
Ymemwv hopMynupoBaTh MPUHITUIT
CYIEPIIO3UILIMM MarHUTHBIX MOJIEH,
n300paxaTh JUHUA UHIYKIIUN
MarHUTHOTO TOJISl KATYIIKU C TOKOM,
coOHpaTh FKCIEPUMEHTATIBHYIO
YCTaHOBKY.

IIpusooums npumepsvt TPUPOTHBIX
00BEKTOB ¥ TEXHUUECKUX YCTPOICTB,
SIBJISIOIIMXCS UCTOYHUKAMHU
ITOCTOSSHHOTO MAarHUTHOT'O MOJIS.
llpumenams NPUHLAI CYNIEPIIO3ULINU
MarHuTHBIX II0JIEH.

Hccnedosams IpOCTPAaHCTBEHHYIO

OpUCHTAINIO BEKTOpAa MHAYKIIUU



MarHUTHOTO IOJIsI, CO3/IaBAEMOT0
Ha OCH COJICHOW[IA IPH CYNEPHO3ULUU
MarHUTHOTO 1OJIst 3eMJIM U MarHUTHOTO
0JISL COJICHOU/IA, B 3aBUCUMOCTH

OT CHJIbI TOKA B BUTKaxX COJIEHOMAA

U UHMepnpemuposams MOTyYEHHBIE
pE3yJIbTaTHI.

Onpedensims 1O pe3yJbTaTaM
IIPOBEJICHHOIO 3KCIIEPUMEHTA MOAYJIb
TOPU3OHTAILHOM COCTABJISIONICH
BEKTOpAa MarHUTHON MHIYKIIUH
MarHUTHOTO MOJIsl 3eMJIU, OLIECHUBATh
aOCOJIIOTHYIO U OTHOCUTEIEHYIO
HNOTPEIIHOCTh U3MEPEHHOM (PU3HUECKOM
BEJTNYUHBI.

Hcnonvzosams KOMIIac, COJIEHOU],
71ab0paTOPHBIN OJOK TUTAHUS,
TPAHCTIOPTHP.
Pewams 3anaun Ha npuMeHEeHUE
MPUHIIUIIA CYTIEPIIO3UIIMA MATHUTHBIX

noJieu



1.2.

N3mepenune
3aBUCHUMOCTH BEJINYUHBI
MarHATHOW MHIYKIUU
MarHUTHOTO I10JIS

MarauTa OT paCCTOAHUA

(mpakTHKyM)

MarnautHoe nose. Bektop
MAarHMTHOM MHAYKIUHU. JIMHUM
MAarHUTHOM UHIAYKIIUU. MarHutHoe

I10JI€ MOCTOAHHOI'O MarauTa

Onepuposams NOHAMUAMU. MATHUTHOE
T0JIe, BEKTOP MarHUTHOW WHIYKIIHH,
JIMHAA MarHUTHOW WHIYKITHH.

Ymems n300pakath JIMHAW WHIYKITHH
MarHUTHOTO TIOJISl TIOCTOSTHHOTO
MarHuTa, COOupaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.
I1Ipugooums npumepsvl TPUPOTHBIX
00BEKTOB U TEXHHYECKUX YCTPOUCTB,
SIBIISTFOIINXCSI HCTOYHUKAMHM
TIOCTOSTHHOTO MarHUTHOTO TIOJISI.
Ipumensmos cMapTPoH

C IPEIyCTaHOBJICHHBIM ITPOTPAMMHBIM
obecrieueHrneM JIsi U3MEpPEHUs
BEJIMYMHBI MATHUTHOTO TTOJISA, IIPaBUJIa
OCTPOCHHUS Ipa)KOB 3aBUCUMOCTEH
(U3MYECKUX BEIMYHMH APYT OT JIpyra.
Hccrneoosams 3aBUCHMOCTD BEJTHYNHBI
MarHUTHOM MHIYKITUM MarHUTHOTO
T0JIS1 TIOCTOSTHHOT'O MarHuTa

Ha €ro MPOAO0JIHHONW OCH CUMMETPHUH

OT paCCTOAHHA MCXKIAY HCHTPOM



1.3.

HaGmroneuue
MArHUTHOTO

rHCTepe3uca

(mpakTHKyM)

MarunutHoe noJie. Bektop
MAarHUTHOM MHAYKLIUU. JIMHUN
MAarHMTHOM UHAYKIUU. MarHutHoe
I10JIE KaTYIIKU C IIOCTOSHHBIM

TOKOM. MardmuTHoOE 110J1e

MAarHuTa ¥ TOYKON U3MEPEHUN

U UHMepnpemupo6ams IMOIYYCHHBIC
PE3YJIbTaTHIL.

Cmpoumb 3KCIEPUMEHTAIBHO IpaduK
3aBUCUMOCTH MOJTyJII MATHUTHOMN
UHAYKIUA MarHUTHOTO OIS
IOCTOSIHHOI'O MarHuTa

Ha €ro NPOJ0JIBHOM OCH CUMMETPUH
OT PacCTOSIHUS MEXAY LIEHTPOM
MarHuTa U TOYKON N3MEPEHUN

(c yueTom aOCOJIFOTHBIX TOTPEIIHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEIUYHH).
Hcnonvzosams UHIUHAPUYECKUMA
MTOCTOSIHHBI MATrHUT, JIMHEUKY.
Pewams 3anaun Ha IpUMEHEHNE
MPUHIIUIA CYTIEPIIO3ULIMA MATHUTHBIX
oJIEN

Onepuposams NOHAMUAMU. MATHATHOE
1oJie, BEKTOP MarHUTHON MHIYKIUH,
JIMHUY MarHUTHOW MHYKIUH,
(dbeppoMarHeTuK, MarHUTHBIN

THCTEPE3UC.



B BenecTse. DeppoMarHeTrku. Ymems nzo0paxaTsh IMHUU UHIYKINAN

MarauTHsIi rucTepesuc MarHUTHOTO MOJISI KaTyIIKA
C IOCTOSTHHBIM TOKOM, OOBSICHATh
ABJIeHUs (heppoMarHeTu3Ma
Y MAarHUTHOTO TUCTEpE3uca, CoOOupaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY.
IIpuooums npumepvl MaTEpPUAIIOB,
oOnanaromux (peppoMarHUTHEIMU
CBOMCTBAaMH.
Ilpumensamos cMapTdoH
C IPElyCTaHOBJIEHHBIM IIPOTPAMMHBIM
o0ecrieueHrueM JUisi U3MEpPEHUst
BEJIMYMHBI MATHUTHOTO TTOJISA, TIPaBUJIa
MIOCTPOCHUS TpadUKOB 3aBUCUMOCTEH
(u3znYecCKuX BEIMYHMH JPYT OT JIpyra.
Hccnedosams 3aBUCUMOCTD BEJTMUHHBI
MarHUTHON MHIYKIIUH MarHUTHOTO
1oJist BOJIM3H TOpIia KaTYyIIKH
C IOCTOSTHHBIM TOKOM, HAMOTaHHOM
Ha (peppOMarHUTHBIN CEpACUHUK,
OT CHJIBI IPOTEKAIOIIETO Yepe3 KaTyIIKy

TOKA U UHMEepNpemuposamay



1.4

N3yuenue paboTsl
AJIEKTPOIBUTATEIS
Y TMHAMO-MaII1HbI

(dactp 1) (mexums)

[TocTostHHBIN TOK, cUia AMIiepa
(ee HampaBleHUE U MOJYJIb),
AIEKTPOABUTATEIb IOCTOSHHOTO
TOKa, IMHaAMO-MaIuHa (reHepaTop

MOCTOSTHHOT'O TOKQ)

NOJIyYECHHBIE PE3YJIbTAThI
KaK HaOJIFOICHNE MAaTHUTHOTO
rucTepesunca.

Cmpoumbs SKCIEpUMEHTAIBHO rpaduk
3aBUCUMOCTH MOJTyJII MATHUTHOMN
WHAYKIIMA MarHUTHOTO TTOJISI KaTyIIKU
¢ (peppOMArHUTHBIM CEPACYHUKOM

OT CHJIBI IPOTEKAIOLIETO Yepe3 KaTyIIKY
TOKa (C y4eTOM a0COJIIOTHBIX
MOTPEIIHOCTEN N3MEPEHHBIX
(U3UYECKUX BEJIIMYMH).
Hcnonvzosams nabopaTOpHbIT
WCTOYHUK MMUTAHUS

Onepuposams noHAMuUAMU. CUIA
Amnepa, 3JIEKTPOJIBUTATENb,
JMHAMO-MaIlInHa.

Ymemw onpenensats MOAYJIb

Y HaIlpaBJICHUE CUIIBI AMIIEpA.

3Hamb UCTOPUIO U300PETEHUS
ANEKTPOABUTATEIS

Y COBEPIIEHCTBOBAHMSI

€ro KOHCTPYKILIUU, YCTPOUCTBO



L.5.

N3yuenue paboOThI
AJIEKTPOIBUTATEIS
Y TMHAMO-MaII1HbI

(4actb 2) (MpaKkTUKyM)

[TocTostHHBIN TOK, cUia AMIiepa
(ee HampaBleHUE U MOJYJIb),
AIEKTPOABUTATEIb IOCTOSHHOTO
TOKa, IMHaAMO-MaIuHa (reHepaTop

MOCTOSTHHOT'O TOKQ)

Y TIPUHLIATII JEHCTBHUS
3IEKTPOJBUraTENS MOCTOSTHHOIO TOKA
Y TMHAMO-MAIlUHBI.

IIpusooumys npumepsvl IPUMEHEHUS
ANEKTPOJIBUraTENs MOCTOSTHHOTO TOKA
U TMHAMO-MAILUHBI.

Onpeoensame HaNPaBIICHUE BPALLIEHUS
SKOPS DJIEKTPOABUTATENS IPU 33JaHHOM
HaIpaBJICHUH NPOTEKAHUS
3JIEKTPUYECKOTO TOKA B OOMOTKaX
CTaHWHBI.

Pewams 3anaun 0 3IEKTpOABUTATEIIE
MOCTOSIHHOT'O TOKa U IMHAMO-MaIlluHE
Onepuposamv nOHAMUAMU.: CAIIA
AmMriepa, 31eKTpOABUraTENb, JTMHAMO-
MalInHa.

Ymems onpenensats MOAYJIb

Y HalpaBJICHHE CHJIbI AMIIepa,
coOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepvl TPUMEHEHUS

QJICKTPOABUTATEIIA ITIOCTOSIHHOI'O TOKA



Hroro no pazgeny

10

1 JUHAMO-MaIlIHBbI.
llpumenams TEOPETUUECKUE CBEICHUS
00 3JIeKTpOIBUTATEIIC IOCTOSHHOTO
TOKa U O IMHAMO-MaIlIuHE

JU1s1 OOBSICHEHU S TIPOBOAMMOTO
3KCIIEPUMEHTA.

Hccneoosams nBE 3aBUCUMOCTH:

1) cuibl Toka, BeIpabaThIBAEMOM
T€HEPATOPOM, OT BEJIMYMHBI MOMEHTA
CHWJIBI, TPUJIOKEHHOTO K €T0 Baly;

2) BEJIMYMHBI HAMIPSHKEHUS, [IOJJAHHOTO
Ha 3JICKTPOJABUTATEIb,

OT YaCTOThI €T0 BpAaICHUS

Y MEXAHWYECKOW Harpy3KH €ro Baja

U UHMepnpemupo8ams MOJTyYCHHbIC
pE3YJIbTATHI.

Hcnonvzoeamsb 3IEKTPOMOTOD,
71a00paTOPHBIN UCTOYHUK MUTAHUS,

peocTar, MyJIbTUMETP



Pasnea 2. Kosie0anusa u BOJIHEBI.

2.1.

N3ydenue 3aBUCUMOCTH
nepuoja KojaeodaHum
JINHEWKU

Ha HWIAHIPUYECKOU
MMOBEPXHOCTHU

OT pajJuyca ee

KPUBU3HBI (IPAKTUKYM)

I"apmonunueckue KonedaHusl.

HMx kmHeMaTHueckoe,
TMHAMHYECKOE U YHEPTETHIECKOE
onucanue. [lepuoa u yactota
konebanuil. [leproa ManbIx
CBOOOJHBIX KOJIeOaHU

MAaTCMATHYCCKOI'O MasATHHKA

Onepuposams NOHAMUAMU:
rapMOHUYECKUE KoJieOaHus,

MIEPUOJ ¥ YACTOTa KOJICOaHUIA.

Ymems 3anuchIBaTh

¥ HHTEPIIPETUPOBATH YPAaBHCHUE
rapMOHUYECKHUX KOJIeOaHUH, IPUMEHSITh
3aKOH COXPAaHCHHS SHEPTHUH

JUTS KOJIeOaTeNbHBIX MTPOLIECCOB,
coOUpaTh HKCIIEPUMEHTATILHYIO
YCTaHOBKY, OOBSCHSITH POJb MAJIOCTH
aAMIUTUTYIbI KOJIEOAHU.

IIpusooums npumepwvt K0ae0ATEIHHBIX
MIPOIIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHMOCTH TIeproia KoieOaHui
JIMHEVKU Ha HWJIMHAPUYECKOU
MOBEPXHOCTH OT PaInyca €€ KPUBU3HBI.
Hccnedosams 3aBUCUMOCTH TIEpHOAA
KOJIeOaHMI THHEHKH

Ha [IWJIMHIPUYECKON MOBEPXHOCTU

OT pajnyca €€ KpUBU3HBI



2.2.

N3yueHune 3aBUCUMOCTH

aMIUTATYIbI KOJIEOaHU!

[Mapmonnyeckue koneOaHusl.

AMIIUTY 13, IEPUOJ U 4acTOTa

U UHMepnpemuposams MOITYYEHHYIO
3aBUCUMOCTb.

Cmpoumb rpaduK 3aBUCUMOCTH
nepuoja KojaeoaHui TMHEHKU

Ha [WINHAPUYECKON TOBEPXHOCTH

OT paJinyca €€ KpUBU3HBI

Y JINHEAPU30BbIBATh 3TY 3aBUCUMOCTD
(c yueTom aOCOJIIOTHBIX TOTPEITHOCTEN
u3MepsieMbIX GU3NYECKUX BEJIIMUUH).
Ilpumensame nipaBUIIa MOCTPOCHUS
rpaduKOB 3aBUCUMOCTEH (PU3NUESCKUX
BEJIMYUH JIPYT OT JApyra.
Hcnonvszoeams TNHENKY, CEKyHIOMED.
Yemanaenusams 63aumocsasu

MEXKTy KHHEMaTUYECKUM,
JTUHAMUYECKUM U SHEPTE€TUYECKUM
OTNMCAaHUEM TAPMOHUYECKUX
KoJie0aHu .

Pewams 3anaum Ha rapMOHUYECKHUE
KosieOaHus

Onepuposams NOHAMUAMU:

rapMOHHUYECKHE KOIeOaHus,



IMPY>KUHHOTO MasATHUKA
OT BpCMCHHU

(TIpaKkTUKyM)

KOJICOaHUH.
[TonsATHE 0 3aTyXarOMMX

KOJICOAHUSX.

aMIUTUTY/1a, IEPUOJ U 4acTOTa
KoJIeOaHmii, 3aTyXaHue KoJIeOaHmii.
Ymemwb 00BACHATD 3aTyXaromue
KOJIE0ATEIbHBIE TIPOIECCHI C TTO3UITUNA
3aKOHA U3MEHEHUS MEXaHUYECKON
SHEpruu, cooNpath
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
I1Ipugooums npumepul 3aTyXarOMUX
KOJIe0aTEJIbHBIX TPOLIECCOB.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTUTYbI KOJIeOaHU
MPY>KUHHOTO MasTHUKA OT BPEMEHU
IPY HATWYUH 3aTyXaHHUS.

Cmpoumbs rpaduk 3aBUCUMOCTHU
aAMIUTUTY/]IBI 3aTyXalOIMNUX KOJIeOaHmit
MasiTHUKA BpEMEHH U JIMHEAPU30BbIBATh
3Ty 3aBUCHUMOCTH (C YUETOM
a0COJIIOTHBIX MOTPEIIHOCTEH
U3MEPSEMbBIX (U3MUECKUX BEIUYUH).
Ilpumensams ipaBuUIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3NUECKUX

BEJIMYMH APYT OT ApyTa.



2.3.

N3mepenne akTHBHOTO
U PEAaKTUBHOI'O
COIIPOTHUBJICHUM
KaTyLIKA
UHIYKTUBHOCTH

(IpakTUKyM)

IIepemeHHBIN TOK. AMIUIUTYTHOE U
NENCTBYIONIEE 3HAYEHNE CUIIBI TOKA
U HanpsbkeHus. CHHYCOMaabHbIN
IIEpEMEHHBIN TOK. Pesucrop,
KOHJIEHCATOp M KaTylIlKa
WHJIYKTUBHOCTH B LICTIH
CHHYCOUJAIBHOTO IIEPEMEHHOTO
TOKAa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE M UHIAYKTHUBHOE)

COIMPOTHUBIICHUE

Hccneoosams 3aBUCUMOCTb aMILTUTY b
3aTyXaronux KoJeOaHuil MasTHUKA

OT BPEMEHHU U UHMEPNPEMUPOBAMY

3Ty 3aBUCUMOCTb.

Hcnonvszoeams TNHENKY U CEKYHIOMEP
Onepuposams NOHAMUAMU:
NIEPEMEHHBIN TOK, aMIUTUTYTHOE

Y IEVCTBYIOIIEE 3HAYCHUE CHUIIBI TOKA

¥ HAPsDKCHUS, CHHYCOUIATbHBIN
IIEPEMEHHBIN TOK, aKTUBHOE,
pPEaKTUBHOE, EMKOCTHOE U MHAYKTUBHOE
COIMPOTHBIICHUE.

Ymems 00BACHATH MOBENICHUE
pe3ucTopa, KOHJIEHCATOpa U KaTyIIKH
WHIYKTUBHOCTH, BKITFOUEHHBIX B 11€TIb
CHUHYCOHJIAJIbHOTO IEPEMEHHOTO TOKA,
coOUpATh DJIEKTPUUYECKYIO 1IETTh
(mocneaoBaTeNbHO COCANHEHHBIC
PE3UCTOP ¥ KATYIIKa HHIYKTUBHOCTH,
MOAKIIFOUEHHBIE K TEHEPATOPY).
IIpusooums npumepvl TPUMEHEHUS

PCAKTHBHBIX 3JICMCHTOB B LICIIAX



MEPEMEHHOT0 TOKa.

Dopmynuposams TUTIOTE3Y O XapaKTePe
3aBUCUMOCTH aMIUIUTY/ Ibl HAMIPSKEHUS
Ha PE3UCTOPE OT YACTOTHI I10/1ABAEMOTO
Ha BXOJ IIENU TEPEMEHHOTO
HaIpPsHKEHUS TOCTOSIHHOM aMILTUTYIbI.
Cmpoums rpaduk 3aBUCUMOCTH
aMIUTATYbl HAIPSKEHUS HA PE3UCTOPE
OT YacCTOThI 0JIaBAEMOT0 Ha BXOJI LIETIH
MEPEMEHHOTO HAIPSHKEHUS TOCTOSIHHON
aAMIUTATYBI (C YI4ETOM aOCOJIFOTHBIX
IIOrPETHOCTEN U3MEPSIEMBIX
(bU3MYECKUX BEJIMYWH).

IIpumensams ipaBUIIa IOCTPOEHUS
rpaUKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYMH JIPYT OT JApyra.

Hccnedosams 3aBUCUMOCTD aMIUTUTY/IbI
HaIpPsHKEHUS HA PE3UCTOPE OT YaCTOTHI
MOoJaBaeMoOro Ha BXOJI LI
MIEPEMEHHOTO HAMPSHKEHUS TTOCTOSTHHOM
aAMIUTUTY]Ibl U UHMEPNPEemupo8ans

IIOJIyYEHHYIO 3aBUCUMOCTb.



24.1.

Beenenune
B 9KCIIEPUMEHTAIIbHYIO

aKyCTHUKY (JIEKI[HU)

MexaHu4ecKue BOJHBI, YCIOBUS
ux pacnpoctpanenus. [lonepeunsie
Y IIpoobHbIE BOHBL. [lepuon,
4acToTa, CKOPOCTh
pacupoCTpaHEHUs U JJIMHA BOJIHBI.
OtpaxeHue, npeaomMiIeHue,
UHTEpPEpeHLMs U AUPpaKus
BOJIH. 3BYK KaK MEXaHM4YECKas
BoJiHAa. CKOPOCTH 3BYyKA.
I'pomMkocTh 3ByKa. BeicoTa TOHA.

Ob6epronbl. TemOp 3ByKa

Onpedensimb aKTUBHOE CONPOTUBIICHUE
KaTYIIKA WHIYKTUBHOCTHU

(0 HU3KOYACTOTHOM 00J1acTH rpaduka)
¥ UHAYKTUBHOCTH KaTyIIIKH

(10 BEICOKOYACTOTHOM YacTu rpaduka).
Hcnonvzo6ams reHEPATOP HUZKOU
4aCTOThI, OCHIIIIOrpad I BOJIBTMETP
EPEMEHHOTO HANPSKEHMUSL.

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

U JJIMHA BOJIHBI, OTPAXKEHUE,
npenoMiieHue, HTep(epeHIus

1 TudpaKIus BOJIHBI, 3BYK, CKOPOCTb,
IPOMKOCTb, BHICOTA TOHA, 00EPTOH

U TeMOD 3BYKa.

Ymemwb 00BSACHATE pa3inuune MEexIy
MONEePEYHBIMU U MPOJAOTbHBIMU

BOJIHAMMU.



2.4.2. Ocuwuiorpamma
Y CTIEKTP IJIaCHBIX

3BYKOB (TIPAKTUKYM)

[Tepuon, yactora, CKOPOCTH

pacrpoCTpaHEHUs U IJIMHA BOJIHBI.

Cxopocts 3ByKa. [ pOMKOCTB 3ByKa.

Bricora Tona. O6epronsl. TemOp

3ByKa. CeKTp 3ByKa

3uams GOpPMYIIBI, CBA3BIBAIOIINE
CKOPOCTb, IIEPUOJI, YACTOTY U JITTUHY
BOJIHBI, IPOCTENUIINE METOIBI
VICCJIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepsi 3ByKOB pazHOI
TPOMKOCTH, BBICOTHI TOHA U TEMODA,
SBJICHUM OTPa)KeHHUsI, IPEJIOMIICHUSA,
UHTEPPEPEHIINH U TU(DPAKIIIU BOTHBI.
Onpeoenamp Ha CIIyX 3BYKH BBICOKUX
Y HU3KUX YacCTOT, TOHAJIbHBIE 3BYKH

Y IIIYMBI.

Pewams 3anaun 0 3ByKOBBIX BOJIHAX
Onepuposams NOHAMUAMU. BBICOTA
TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP
3BYyKa, OCHMJIJIOTpamMma.

Ymems 00BACHATD, Kakast ”HOpMAIU
COJIEPKUTCS B OCLIMIIJIOTpaMMe,

a Kakasl B CIIeKTpe, COOUpaTh
JKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi IPUPOIHBIX
IIPOLIECCOB U TEXHUYECKHUX YCTPOUCTB,

KOTOPbIE T€HEPUPYIOT TOHATIbHBIE



3BYKH U LIyMbI, UX OCHIJIJIOTPAMM
U CIIEKTPOB.

Ilpumensimo i1 OMYy4ECHUS
OCIIJIJIOTPAaMM H CIIEKTPOB 3BYKOB
NIEPCOHAIBHBIN KOMITBIOTEP

C MUKPO(OHOM MM CMapTHOH

C IPEAyCTaHOBJIEHHBIM POrPAMMHBIM
00€eCIIeYeHHEM.

Dopmynuposams TUIOTE3Y O XapaKTepe
OCIIJLJIOTPAMM U CHIEKTPOB PA3THYHBIX
3BYKOB.

Hccnedosams ocMILIOTPaMMBI

Y CIIEKTPBbI Pa3JIMYHBIX I1aCHBIX
3BYKOB OJIU3KUX YaCTOT

U UHmMepnpPemupo8ams 3Tu
OCIIMJIJIOTPAMMBI U CIIEKTPBI.
Onpedensims 1O OCITUILIOTPaMMaM

Y CIIEKTPAM aMIUIUTY/]IbI 3BYKOBBIX
BOJIH, YaCTOTHI KX TOHOB U OOEPTOHOB,
OILIEHUBATh a0COJIFOTHEIE

Y OTHOCHUTEJIbHBIE TOTPEITHOCTH

HN3MCPCHHBIX (1)I/ISI/I‘ICCKI/IX BCJIMYHH.



2.5.1.

Crosgure MEXaHUUYECKHUE

BOJIHBI (JICKITHS)

Crosiuast mexaHuyeckast BOJHa
KaK CyMMa JIBYX BOJIH, Oerynmx

B IIPOTHBOIIOJIOKHBIX
HanpasieHusaX. [lonepeunsie

Y TIPOJIOJIbHBIE CTOSTYME BOJIHBI.
[Tepuon, yactora, CKOPOCTH
pacnpocTpaHeHus U JUIMHA CTOSTYEH
BOJIHBIL. ¥Y3JIbl U IIy4HOCTH.
BinmsiHue rpanun oqTHOMEPHOU
cpeabl Ha POpMHUPOBAHUE CTOSUUX
BOJIH. P€30HATOpBI C OTKPBHITBIMU
Y 3aKpBITBIMU KOHIIAMH. Y CIIOBUS
00pa30BaHMsI CTOSTYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI1 TOH 1 00€PTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Yemanasnuseamo 63aumoceasu

MEXK 1y TPOMKOCTBIO 3BYKa U BUJIOM
OCLMJUIOTPaMMBI; MEKy BBICOTOU
TOHA (TeMOPOM 3BYKa) M BUJIOM
CIIEKTpa

Onepuposams noHamusAmMuy. CTOTYAs
BOJIHA, Y3€J1 U TyYHOCTh CTOSTYEN
BOJIHBI, OCHOBHOM TOH U 00€pTOH
CTOSYEU 3ByKOBOW BOJIHBI.

Ymems 0OBACHITH YyCIOBUS
00pa30BaHUsI CTOSYUX 3BYKOBBIX BOJH
B PA3JIMUHBIX PE30HATOPAX, TPUHIIUIL
JEUCTBHS KAMEPTOHA.

3Hamb BUNIBI TPAHUYHBIX YCIOBUU,
dbopMyITy, CBSI3BIBAIOIILYIO YACTOTHI
OCHOBHBIX TOHOB U 00€PTOHOB

C JUIMHOW pe30HaTOpa U CKOPOCTHIO
3ByKa.

IIpusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams npocrenimme 3anaun

0 CTOAYHMX 3BYKOBBIX BOJIHAX



2.5.2 MW 3yueHue cuekrpa
3ByKa JINHEIHOTO

pe3oHaTopa

(mpakTHKyM)

OCHOBHOI1 TOH 1 00EPTOHBI

CTOSYEH 3BYKOBOW BOJIHBI

Onepuposams nOHAMUAMU. OCHOBHOU
TOH U 00EPTOHBI CTOSTYEH BOJIHBI,
TEeMOp 3BYyKa, CIIEKTp 3BYKa.

Ymems 00BACHSTH, Kakast HHPOpMaLIUs
COJIEP/KUTCS CIIEKTPE 3BYKOBOU BOJIHBI,
coOHpaTh FKCIIEPUMEHTATIbHYIO
YCTaQHOBKY.

1Ipusooums npumepsvr TMHENHBIX
3BYKOBBIX PE30HATOPOB.

Ipumensime 1151 NOTYYEHUS 3BYKOB
CaMOJICJIbHBIN AKYCTUYECKUHN PE30HATOP
(mMpoOUpKyY, YACTUYHO 3aMOTHEHHYIO
BOJIOM), a 17151 TOJIyYE€HUS CIIEKTPOB
3BYKOB — MIEPCOHAIBLHBIA KOMITBIOTEP

¢ MUKPO(OHOM UM CMapTHOH

C TIPEIyCTaHOBJICHHBIM TPOTPAMMHBIM
00ecIreYeHUEM.

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

Cmpoumps nuHEapru30BaHHbIE rpaduKu



3aBHCUMOCTEH YaCTOThI OCHOBHOTO
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOIA
BOJIHBI OT BBICOTHI BO3AYIIHOTO CTOJI0A
B IpoOHUpPKe (C yueToM abCOTIOTHBIX
HOTPEIIHOCTEN U3MEPSEMBIX
(U3UYECKUX BEJIIMYMH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYUH APYT OT ApyTa.
Hccnedosams rpadyiku 3aBUCUMOCTEN
4acTOThl OCHOBHOT'O TOHA U IEPBOTO
00epToHa 3ByKOBOW BOJHBI OT BHICOTHI
BO3JIYIIIHOTO CTOJI0A B TPOOUpPKE

U UHMepnpemupoeams 3T rpadukH.
Onpeodensamsb CKOPOCTb 3BYKa B BO3TyXe
1o rpadukam 3aBUCUMOCTEN 4aCTOTHI
OCHOBHOTO TOHA M MEPBOT0 00EpTOHA
3BYKOBOH BOJIHBI OT BBICOTHI
BO3JIYIITHOTO CTOJI0A B TpOoOUpKeE,
OLICHHUBATh a0COJIOTHYIO

Y OTHOCHUTENBbHYIO MOTPEIIHOCTD

WU3MEPEHHON (PU3NYECKON BETNIMHBI



2.6.1.

N3mepenne nokasarens
IIPEJITOMIICHUS
IUIOCKONIapAJUIETIbHON

IJIACTUHBI (TPAKTUKYM )

JIyu cBera. OTpakeHUE CBETA.
3aKOHBI OTPAKEHUS CBETA.
[Ipenomienue cBera. 3aKOHbBI
npeaoMIIeHUs cBeTa. AOCOTIOTHBIN
MOKa3aTellb MPEIOMIICHUS.
OTHOCHTENbHBIN [TOKA3aTENb

IMPCIIOMJICHUA

Onepupogams noHsAmusAMuU.: JIy4 CBETA,
OTpaXCHHUE CBETA, IIPEJIOMIICHUE CBETA,
a0COIIOTHBIN M OTHOCUTEIbHBIN
MOKa3aTelb MPEIOMIICHUS.

Ymemwv hopmyaupoBaTh 3aKOHBI
OTpaX€HMS CBETA, 3aKOHBI
MPEJIOMIICHHS CBETa, COOMpPaTh
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
1Ipusooums npumepvl ONTUIECKUX
SIBJICHUI, B KOTOPBIX HAOIIOJAI0TCS
SIBJICHUS OTPAKESHUSI U PEIIOMJICHUS
CBeETA.

Ilpumensmo 3aKOHBI MPEITIOMIICHUS
CBeETA.

Cmpoumbs X011 Ty4dent

IIpU MPEJIOMJICHUU CBETA

Ha MTOBEPXHOCTH.

Hccneoosams n3MeHeHNE
HaIpaBJICHUS JTyya CBEeTa, aaroIIero
Ha OOKOBYIO TOBEPXHOCTh
MJIOCKOTApasIeIbHON TIaCTUHBI,

B 3aBUCUMOCTH OT yTJla IaJACHUA



2.6.2 H3mepeHue nokazaresns
MIPEITOMIICHUS TIPU3MBI
10 MUHUMAJILHOMY YTy
OTKJIOHEHHUS JIA3€PHOTO

ayda (MpakKTUKyM)

[Ipenomiienue cBeTa. 3aKOHBI
peIoMIICHHS CBeTa. AOCOIIOTHBIN
MOKa3aTellb MPETOMIICHUS.
OTHOCHUTENBHBIN IT0KA3ATENb
npenomiienus. [lpuzma.

[Ipenomnsromumii yro npu3msl

U UHmMepnpemuposams OJTy4YCHHbIE
pE3yJIbTATHL.

Onpedensims NOKa3aTENb IPEIIOMIICHUS
Marepuasa IoCKonapawieabHON
IUIACTUHBI, OLICHUBATh A0COJIIOTHYIO

Y OTHOCUTEIBHYIO MOTPEIIHOCTh
HU3MEPEHHON (PU3NUECKOM BEIMUHHBI.
Hcnonvszoeams na3epHyIo yKa3Ky,
JIMHENKY.

Pewams 3anaun Ha peIOMIIEHUE CBETA
Onepuposamsb NOHAMUAMU.
MpEJIOMIICHUE CBETa, aOCOJIFOTHBIN

Y OTHOCHUTEJIBbHBIN MMOKa3aTENb
MPEJIOMIICHUS, TPETOMIISIIOIIAN YTOJ
MIPU3MBL.

Ymemwb pacCUMTBIBATH MUHUMAJIBHBIN
YTOJI OTKJIOHEHUS Jy4a TPEYroJIbHOM
PaBHOCTOPOHHEN IPU3MOi1, COOMPATH
HKCHEPUMEHTATILHYIO YCTAHOBKY.
IIpusooums npumepvl ONTUIECKUX
puOOPOB, B KOTOPHIX TPUMEHSIOTCS

MMPECIOMJBIFOIINC ITPU3MBL.



Ipumenamo 3aKOHBI IPEIIOMIICHUS
CBeTa.

Cmpoumbs X011 JTy4eil B TPEYTrOJIbHON
PaBHOCTOPOHHEH MPU3ME B CIIydae
IPOM3BOJIBHOTO HAIIPABJICHUS MTaICHUS
Jdyd4a U B cIydae MUHUMAJIbHOTO yria
OTKJIOHEHHUS JTyya.

Hccrnedosams 3aBUCUMOCTb yIJIa
OTKJIOHEHHMSI JTyya TPEyroJbHON
PaBHOCTOPOHHEN MPU3MOMN

OT HaIpaBJICHUs MAJAIOIIETO Jyda

U UHMepnpemuposams MOTyYEHHbIE
PE3yJIbTATHL.

Onpedensims 1O TIOTYYEHHOMY
3HaYEHUI0 MUHUMAJIBHOTO yTIjla
OTKJIOHEHHUSI JTyda TPEyTroJIbHON
PaBHOCTOPOHHEH IPU3MOI TOKA3aTeNh
peIOMJICHUS] MaTepuaa MpU3Mbl,
OLICHHUBATh a0COJIOTHYIO

Y OTHOCUTEJbHYIO MOTPEIIHOCTD
U3MEepeHHOH (hru3nuecKoi

BCJIMYHMHBI.



2.7.1.

[Tpumenenue r3pdexra
MOJIHOTO BHYTPEHHETO
OTpaKeHHUSI

B U3MEPEHUAX (JICKITHS)

1

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIN YOI IOJIHOTO

BHYTPCHHCTO OTPAKCHUA

Hcnonvszoeams ipu3my, Ta3€pHYIO
YKa3Ky, TPAHCIIOPTHUP.

Pewams 3anaun 0 NpeOMIIEHUN JTydel
B ITPU3MaxX

Onepupoeams noHAmMuAMU.: TIOTHOE
BHYTPEHHEE OTPAKEHUE, IPEIEIIBbHBII
yTOJI IIOJTHOTO BHYTPEHHETO
OTpaKEeHHS.

Ymems hpopmynupoBath yciaoBue
BO3HHKHOBEHUS ITI0JTHOTO BHYTPEHHETO
OTpaKEeHHS.

3namo GopMyity, CBSI3bIBAIOILYIO YTOJI
MOJIHOT'O BHYTPEHHETO OTPAKEHUS

¢ a0COIOTHBIMU [TOKA3aTESIMU
IIPEJIOMIIEHUS CPEI.

IIpusooums npumepsi IPUPOTHBIX
SBJICHUM U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOIIOIaeTCs
(mpuMeHseTCs1) SIBIICHUE MTOJTHOTO
BHYTPEHHETO OTPaKEHHUSI.

Pewams 3anaun Ha NOJTHOE BHYTPEHHEE

OTPaAKCHHUC



2.7.2. W3MmepeHwue nokasaresns
MPEJIOMIICHUS TTPU3MBI
C TIOMOIIBIO
HaAOJIIOICHUS yTIIa
MOJIHOTO BHYTPEHHETO

OTpaXXCHUS

(mpakTHKyM)

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIN YyTOJ TOJIHOTO

BHYTPCHHCTO OTPAKCHUA

Onepuposams NOHAMUAMU:
peJIoMJICHUE CBETa, A0COIIOTHBIN

Y OTHOCHUTEJIbHBIN MMOKa3aTeNb
IPEIIOMIIEHUS, TPETIOMIISIFOLIUHI YT O
IIPU3MBI, II0JJHOE€ BHYTPEHHEE
OTpa)kK€HUe, MPEAEIIbHBIN YT OJI IOJIHOTO
BHYTPEHHETO OTPaKECHUS.

Ymems paccUuTBIBATh YrOJ MOJHOTO
BHYTPEHHET0 OTPa)KE€HUs1, COOUPATh
JKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
1Ipusooums npumepst ONTUIECKUX
npuOOpPOB, B KOTOPHIX IPUMEHSIOTCS
IPEJIOMIISIOIIUE TIPU3MBI

Y UCTIOJIb3YETCS SIBICHHUE OJIHOTO
BHYTPEHHETO OTPaKEHUS.

Cmpoumbs X0 Jiyda B TPEYTOJIbHOMN
pU3MeE C y4€TOM BO3MOKHOI'O TTOJIHOTO
BHYTPEHHETO OTPaXKEHUS JIyda.
llpumenams 3aKOHBI TPEITOMIICHUS
CBETa.

Hccneoosams ycnoBus, Ipu KOTOPBIX
MO’KHO HA0JI0/1aTh MOTHOE BHYTPEHHEE



2.8.

[IpoBepka popmyiisl
TOHKOM JIMH3bI

C IOMOIIBIO METOAa
Mnapajuiakca,
IIPUMEHEHHOTO

JUISL ONTPEACTICHUS

CoOwupatomiue TuH3bl. TOHKas

nvH3a. POKYCHOE PaCCTOSTHUE

1 ONTUYECKas CHUJIa TOHKOM JIUH3HI.

3aBUCUMOCTH (POKYCHOTO
paccTosiHUS TOHKOM cepruueckoit

JIMH3BI OT €€ I'COMCTPUHN

OTpa)K€HUE JTy4a, UIYIIEro
B TPEYTOJIBHOU ITPU3ME

U UHmMmepnpemupo8amsy MOITyUYCHHbIC
pE3yJIbTaTHI.

Onpedensims OKa3aTelb MPEIOMIICHUS
MaTtepuralia MpU3Mbl 0 U3MEPEHHBIM
napaMeTpam, Ipyu KOTOPbIX HAUUHAET
HAO0JII0IaThCS MIOJTHOE BHYTPEHHEE
OTpa)k€HUe JIy4ya B IpU3Me, OLICHUBATh
a0COJIIOTHYIO U OTHOCHTEJIbHYIO
MOTPENTHOCTh U3MEPEHHOM (hH3UIECKOM
BEJINYMHBI.

Hcnonvzosams IpU3My, JTa3€pHYIO
YKa3Ky, TUHEUKY.

Pewamw 3agaun 0 TOJIHOM BHYTPEHHEM
OTPa)XCHMHU JIy4ed B PU3MaX
Onepuposams nowsmusamu.: JIAH3A,
TOHKasl JIMH3a, COOMparoias JIMH3a,
TJIaBHast U TOOOYHAS] ONTHYECKAs OCh,
doxyc, PoKycHOE pacCTOsHHE,
(dbokanpHas IOCKOCTh, ONITUYECKAs

Cujia, IonepeIHoC yBCINMICHNC,



MTOJIOKCHHUSI
U300paKECHHS

(TIpaKkTUKyM)

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

nuH30M. [Tapamtakc

napasuiakc.

Ymemsv 0OBACHIATH CyITHOCTb
napasurakca, 3aluchbiBaTh GOpMyITy,
BBIPAXKAIOMIYIO 3aBUCHMOCTh
(hOKYyCHOTO pacCTOSIHUS TOHKOMN
cheprudecKoit TMH3HI OT €€ TEOMETPHH
¥ OTHOCHTEIHLHOTO MOKa3aTems
PEJIOMJICHUS, a TaKKe PopMyITy
TOHKOM JIMH3BI, COOMPATH
AKCIIEPUMEHTAILHYIO YCTAHOBKY.
IIpusooums npumepsi apasiakca,
OTNITHYECKUX MPUOOPOB, B KOTOPBIX
MIPUMEHSIOTCSI COOMPAFOIIHE JIMH3HI.
Ipumenamo GopmMyny TOHKOH JTHH3BI.
Cmpoumbs X0 pa3InYHbIX JTy4Yen

B TOHKOI cOoOMparoiiei JInH3e.
Hccnedosamsb BO3MOXKHOCTD
npuMeHeHus 3 PexTa napanmiakca
JUTSI OTIPECIICHUS TIOJ0KEHUS
M300paKeHUs UICTOYHUKA CBETA

C MaJIol CBETUMOCTBIO, TIOJTYYEHHOTO

C MIOMOIIIbIO COOUPAIOIIICH JIMH3BI



29.

N3mepenue pokycHOro
pacCTOsHHS

pacCcenBaroOIIEeH JTMH3bI

(IpakTUKyM)

PacceuBaromue 1MH3bI1.

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

Xox y4da, TpOoLIEIIEero JUH3Y
10/ IPOU3BOJIBHBIM yTIIOM

K €€ IJIAaBHOU ONTUYECKOU OCH.

U UHmMepnpemupo8amsy MOJTy4YECHHbIE
pe3yIbTaThl.

Onpedensimsb HOKYCHOE pacCTOSIHUE
cobuparoiei TMH3bl HA OCHOBaHUU
PE3yIbTATOB KCIIEPUMEHTOB

1o HaOJIOJICHUIO Mapaiakca
U300paKEHUS TOUEYHOTO UICTOYHUKA
CBETa, OIICHUBATh A0COTIOTHYIO

¥ OTHOCUTEJIHHYIO TIOTPEITHOCTh
HU3MEPEHHON (PU3UUECKOM BEIIMUNHBI.
Hcnonvzoeams cOOUPAIOIITYIO TUH3Y,
OTITHYECKYIO CKaMbIO.

Pewams 3anaum Ha TOHKHE
coOMparoIIne JINH3bI

Onepuposams nOHAMUAMU: JTUH3A,
TOHKasl JIWH3a, paccerBarolas JIMH3a,
MHHMBIH UCTOYHUK CBETa, MHIMOC
U300paxxeHue.

Ymempw 3anuceiBaTh GOpMyITy TOHKOM
JIMH3BI IS CIIyYas paCCEeUBArOLIEN
JIMH3bI, COOUPATh FIKCTIEPUMEHTAILHYIO

YCTAHOBKY, I1OJIY4AaTb I[CﬁCTBPITCJIBHOC



[TocTpoeHne n300pakeHHUl TOUKH
U OTpe3Ka NPsIMON B COOMPAIOIINX
U pacCeUBAIOIIUX JUH3aX

U UX CUCTEMaAxX

U300pakeHNe B pacCeUBAIOIIEH JTHH3E
MyTEM CO3]/IaHHsI C TOMOIIIbIO
cobuparomiei TMH3bI MHUMOTO
MCTOYHHUKA JIJIs1 PACCEUBAIOIIEH JTMH3BI.
IIpusooums npumepsi ONTUIECKUX
puOOPOB, B KOTOPHIX MPUMEHSIOTCS
paccenBaroIIMe JTUH3bI U CUCTEMBI JINH3.
Ipumensimos HGopMyTy TOHKOU JTMH3BI
Clly4as pacCeuBarOUICHl JIMH3HI.
Cmpoumbs X0 pa3InYHbIX JTy4Yen

B TOHKOHW PacCEeUBAIOLIEH JIUH3E,
n300pakeHUe TOUKHU U OTpe3Ka MPsSIMOi
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEeMaXx.

Hccneoosams xop tydeit

Yyepe3 pacCenBaIOIIYIO JIMH3Y,

a TaKXXe B CUCTEME, COCTOSIICH

13 cOOMparoIIel U pacCenBaroIIeH JTUH3
P UX PA3IMIHOM B3aUMHOM
PACIIOJIOKEHUU U UHIMEPNPEMUPOBATND
MOJIyYeHHbIE PE3YJIbTATHI.

Onpeoensamsb GOKYCHOE pacCTOSIHUE



2.10 Omnpenenenue JJIUHBI
BOJTHBI JTa3€PHOTO
W3IIYYCHHS C IOMOIIIBIO
cxeMsl FOnTa

(TIpaKkTUKyM)

Nurepdepenuus ceera.
KorepeHTHBIC HCTOUYHUKH.
VcinoBusa HaOIO1eHUS
MaKCHMyMOB 1 MUHUMYMOB

B UHTEp(PEepEHIIMOHHOM KapTUHE

OT ABYX KOI'CPCHTHBIX HCTOYHUKOB.

paccenBaroIIei INH3bl HA OCHOBAHUU
pEe3yJbTAaTOB SKCIIEPUMEHTOB T10:

1) HaOMIOIEHUIO NECHCTBUTEILHOTO
U300pakeHHs, JaBaEMOTO
paccenBaroIei JTUH301M;

2) HAOTIOZICHUIO PACXOIAIIETOCS
CBETOBOTO Iy4Ka, 00pa30BaHHOTO
paccenBarolle JTUH30M; OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIbHYIO
NOTPEIIHOCTh U3MEPEHHOM (PU3HUECKOM
BEJINYMHBI.

Hcnonvzosams coOUParoIIyIo

Y PACCEUBAIOIIYIO JIMH3Y, ONITUYECKYIO
CKaMBIO.

Pewams 3anaun Ha TOHKUE
paccenBaroIIMe JIUH3BI

Onepupogams NOHAMUAMU:
uHTephepeHIs, UHTEPPEPSHITMOHHAS
KapTUHA, KOTEPEHTHBIC UCTOUHUKH,
UHTEpPPEPEHIIMOHHAS CXeMa, CXema
FOnra.

Ymemw 3an1uchIBaTH YCI0BUS



[IprmMepsbl KJIacCUYECKUX

MHTEPPEPEHIUOHHBIX CXEM

HAOJIOICHHS] MAKCUMYMOB

Y MUHHIMYMOB B UHTEP(PEPEHLIMOHHON
KApTUHE OT JIBYX KOT€PEHTHBIX
MCTOYHUKOB, COOMPATH
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi IPUPOTHBIX
SIBJIEHUW U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HaOJIOAaeTCS
(mpuMeHseTCs) SIBJICHUE
uHTepepeHIun.

Ipumensime ycrnoBUs HAOIIOACHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEP(HEPEHIIMOHHON KapTUHE.
Cmpoumbsb X0 «JIy4ei» U MOKA3bIBaTh
Ha HEW Pa3HOCThb Xo4a

B uHTep(depeHnonHoi cxeme FOnra.
Dopmynupoeams TUIIOTE3Y O BUJIE
UHTEep(HEepEeHIIMOHHON KapTUHBI

IIPU PA3TUYHBIX T€OMETPUUECKUX
napamerpax cxembl FOHra.

Hccnedosams nuTEpPEpEeHIIMOHHYIO
KapTHHY NIPU HAOIIOICHUH



Hroro no pazgeny

Pa3znen 3. KBantoBas ¢pusuka.

3.1.

N3yuenue criexkrpa
CBETa Pa3JIMYHBIX
HCTOYHUKOB

C IMOMOIIBIO

T PaKITMOHHON

peneTku (MIPaKTUKYM )
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Hudpakuus cera.
JudbpakunoHnHas pemierka.
VcioBue HaOII0IeHUS TTIaBHBIX
MaKCUMYMOB TP NaJeHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPaKIIMOHHYIO PEIIETKY.

UHTEP(EPEHIINH C TOMOIIBIO CXEMBbI
tOHra u unmepnpemuposamuo
MOJTyYEHHBIEC PE3YIbTaTHI.

Onpeoensime IVHY BOJHBI CBETA

0 pe3yJibTaTaM HaOJI0ICHUS
UHTEP(HEPEHIIMOHHON KapTUHBI

¢ nmoMoIIpio cxeMbl FOHra, olieHUBaTh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
HOTPELIHOCTh U3MEPEHHOMN (PU3NYECKOM
BEJIMYNHBI.

Hcnonvzosams Na3epHYIO YKa3Ky,
pYJIETKY, a Takxke Pombry, OyinaBku

U HUTKY JUIsl peanu3anuu cxemsl FOHra.
Pewams 3a1aun Ha IBYXBOJIHOBYIO
UHTEpPEPEHIUIO

Onepuposams NOHAMUAMU:
nudpakius, TupakImoHHas pelieTka,
(OTOH, ypOBEHb SHEPTUU aTOMA,
U3JTy4YeHHE U NorJonienue Gporona,
CHEKTP U3JIyYEHUsI, CIEKTPOCKOTI.

Ymemw 3anuchIBaTh YCI0BUSA



I/I3Hy‘{eHI/IC H ITIOTJIOICHUC H&6HIOI[€HI/IH T'JIaBHBIX I[I/I(i)paKHI/IOHHLIX

(hOTOHOB IpH Mepexo/ie aTomMa MaKCUMYMOB IIpH MMaICHUU

C OJTHOTO YPOBHS SHEPTUU MOHOXPOMAaTHYECKOIO CBETA

Ha Ipyrou. Buael ciekTpoB. Ha TU(PAKIMOHHYIO PEUIETKY, YCIOBUS
Criektpockon U3ITyYEHHUS] U MTOTJIONIEHUS] (POTOHOB

IIPU [IEPEXO0JIe aTOMa C OJHOTO YPOBHS
SHEPIruH Ha JPYrou, coOuparthb
JKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi TUHEHYATHIX,
M0JIOCATBIX U CIUIOUIHBIX CIIEKTPOB
U3ITyYEHHUs], TEXHUYECKHUX YCTPOMCTB,
B KOTOPBIX IPUMEHSIOTCA U3IyYCHUS
C pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumenamo ycnoBus HAOIIOACHUS
TJIaBHBIX JU(PPAKIIMOHHBIX
MaKCUMYMOB IIpY NaJCHUU
MOHOXPOMAaTHYECKOIO CBETA

Ha JU(PAKIMOHHYIO PEUIETKY.
Cmpoumsb X011 «JIydei»

IIPY UX HOPMAJILHOM MaJIEHUN

Ha JUPPAKIUOHHYIO PEILIETKY

Y TTIOKa3bIBaTh HA HEW PAa3HOCTh XOAA.

Dopmyauposams TUTIOTE3Y O BUAE



CHEKTPOB U3JIyUYEHHUS HICTOYHUKOB CBETA
Pa3HON MPUPOJIBI.

Hccnedosams oNTHYECKHE CIIEKTPBI
U3Ty4YeHUsI UCTOYHHUKOB CBETA Pa3HON
IPUPOABL U UHMEPRPEMUPOBANb
MOJTyYEHHBIEC PE3YTbTATHI.
Onpedensims IIMHBI BOJH U3TyUCHUS
Pa3IMYHBIX UCTOYHUKOB

0 pe3yJibTaTaM HaOJI0ICHUS

T PaKIIMOHHON KapTHHBI,

naBaeMoil JudpaKkIMOHHOMN PEIIETKOM,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO OTPEIIHOCTb
U3MEPEHHOM (hU3UUECKOM

BEJIMYMHBI.

Hcnonvzosams mubpakiuOHHYIO
pemeTky, oHaph ¢ JaMITOn
HaKaJMBaHUSs, CBETOUOIHBIN (POHAPD,
razopaspsiHyIo Jlamny, nuadparmy,
MEPHYIO JICHTY.

Pewamy 3anaun o naeHnu cBeTa
Pa3IMYHOrO CIEKTPATBHOTO COCTaBa
Ha TU(PPaKINOHHYIO PEIIETKY



3.2.

HccaenoBanue
3aBHCHUMOCTH
MHTEHCUBHOCTHU
CBEUEHHS CBETOAHNOIA
OT CHJIBI POTEKAIOIIETO
yepes Hero Toka

(IpaKTUKyM)

CBeTomo1, ”THTEHCUBHOCTD

u3IydeHusi, GOTOH, dJICKTPOH

Onepuposams noHamusAMuU: CBETOIAUO,
p-n-Tiepexojl, IEKTPOH, IbIpKa, (POTOH,
WHTCHCUBHOCTD U3JTYUCHUS.

Ymemsb OOBSICHATD B yIPOIIIEHHOM BHUJIC
MPUHITUI ICUCTBUS CBETOIUO/IA,
coOUpaTh HKCIEPUMEHTATILHYIO
YCTaHOBKY.

IIpusooums npumepsi IPUMEHEHUS
CBETOAMO/IOB B OBITY U B TEXHHKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH MHTEHCUBHOCTH
U3ITyYEHUS CBETOJINO/IA OT CHIIbI
MPOTEKAIOIIETO Yepe3 HEro TOKa.
Hccnedosams 3aBUCUIMOCTB
WHTEHCUBHOCTH HU3JIyYSHUS CBETOMO 1A
OT CHWJIBI POTEKAIOIIIETO YepPe3 HEro
TOKA U UHMEPNPemuposamy
MIOJTYYCHHBIC PE3YJIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTU
WHTEHCUBHOCTH M3JTYYEHUS CBETOMO 1A
OT CHJIBI TPOTEKAIOIIETO YePe3 HETO

TOKa (C y4eTOM aOCOJIFOTHBIX



3.3.

Hab6monenue
U30UpaATEIBHOCTH
BHYTPEHHETO
doTorddexra k qymHE
BOJTHBI CBETA

(MpakTHKyM)

CBeToM0J, ”THTEHCUBHOCTh
U3JIy4eHUs, POTOH, AIEKTPOH.
DHeprusi 1 UMNyJbc (HOoTOHA.
doT03¢heKT. 3aKOHBI
dboToaddekra. YpaBHeHHE
OitHmTeitHa 17151 potodrPpdekra.

«KpacHas rpanuna» ¢porosrddexra

IIOTPEIIHOCTEN U3MEPSIEMBIX
(U3UYEeCKUX BEIIMYWH).

Ipumensimo nipaBUiIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEHN (PU3NICCKUX
BEJIMYMH APYT OT JpyTa.

Onpedensimsb XapaKkTep 3aBUCUMOCTHU
WHTEHCUBHOCTH HU3JIyYEHUS CBETOMO 1A
OT CHJIBI IIPOTEKAIOLIETO Yepe3 HETO
TOKA.

Hcnonvzoeams cCBETOANO, TIOKCMETP
(un cMapThOH C TaTINKOM
OCBEUIEHHOCTH), JJA0OPATOPHBINA OJI0K
MUTaHUS (MU HCTOYHHK ITOCTOSTHHOTO
HaMPsHKEHUS, PEOCTaT U MYJITHUMETP)
Onepuposams NOHAMUAMU: CBETOIUO,
p-n-Tiepexo, dIEKTPOH, AbIpKa, (OTOH,
WHTEHCUBHOCTD U3JTyUCHUS,

dboTorp ekt (BHEIIHUIT U BHYTPEHHH ),
(bOTOTOK, «KpacHasi TpaHUIIA»
dboTtordpdekra.

Ymems 0OBSCHATDH B YIIPOILIEHHOM BUJIE

IIPUHLIAI JEUCTBUSA CBETOAMO/A,



dbopmynupoBath 3aKoHbI HoTOdDDeKTa,
3aMyuChIBaTh ypaBHEHUE DUHINITEHHA
s hotorddexra u popmyny

JUTS «KpacHOU rpaHuiibl porodddexra,
coOupaTh IKCIEPUMEHTAIILHYIO
YCTaHOBKY.

I1Ipugooums npumeps IPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Ilpumensams 3akonbl potorddekra,
ypaBHEHHE DUHILITEHHA

st poroaddekra, hopmyny

JUTSL «KKpACHOM rpaHuIlbDy poTtodddekra.
Dopmynuposams TUIIOTEY

00 yCIIOBUSIX BOSHUKHOBEHUS
BHyTpeHHero (oTodddexTa

NIpU TIaJICHUU Ha CBETOAHMOJ] CBETOBBIX
BOJIH Pa3HOM JJIMHBL.

Hccnedosams siBneHre BOSHUKHOBEHUS
($oTOTOKA B OCBEIIAEMOM CBETOJIMO/IE,
W3YYUB 3aBUCUMOCTB CHIIBI (JOTOTOKA

B OCBEILIaEMOM CBETOAMO/IEC

OT HAIIPsDKCHUS Ha APYTI'OM CBETOAMUOL,



Hroro no pazgeny
OBILEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME
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BBITIOJTHSIIOIIEM POJIb ICTOYHUKA CBETA
U UHmMepnpemupo8ams MOTy4YCHHbIE
PE3yJIbTaTHI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIAEMOM CBETOAHNO/IE
(TOK BO3HUKAET TOJBKO IIPU OCBEIICHUU
€ro CBETOJIMOJIOM C JUIMHOW BOJIHBI,
MEHBIIIEN WIM PaBHOW JJINHE BOJIHBI,
Ha KOTOPYIO paCCUYMTAH OCBEIIAEMbIN
CBETOHOT).

Hcnonvzo6amsb CBETOANOBI PA3HBIX
1BETOB (KpacHbIE, 3€JICHbIC U CUHHUE),
Ja00paTOPHBIN OJIOK MUTAHUS,
MYJIBTUMETP.

Pewams 3anaun Ha poTord ekt
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