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Conepmanne, NMOosICHUTCJIbHAA 3allNCKAaA.

Hacrosimass pabouas mporpamma Kypca BHEYPOUYHOU JAesTelIbHOCTH «OCHOBBI
¢u3rUecKoro 3KCIepuMeHTa (Jaiee—mporpaMma) paszpaboTaHa B COOTBETCTBHUHC
TpeOoBaHUsIMU  (peliepaibHOTO TOCYAApPCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa
cpennero ooOmero o6pazoBanusi (ganee— P®I'OC COO) wu HampaBiieHa Ha
OpraHu3anuio O00ydeHHs B (PU3MKO-MATEMATHYECKOM TMpo(duiie B COOTBETCTBHUC
TpeboBaHUsIMHU (deaepaibHOM  00pa30BaTeNbHONM MPOrpaMMbl  CPEIHEro  OOIIEro
obpazosanus (OOIT COO) .

Peanuzanust mporpamMmbl MOMKET COJEHCTBOBATH JOCTHMIKEHHUIO OOYYAIOIIMMUCS
miaHupyemeix — pesynbratoB  ocBoeHuss DPOII  COO, pa3BuUTHIO JUYHOCTH
oOyuaromuxcsi, (OPMUPOBAHUIO U YJOBIECTBOPEHHUIO HX COLMAIBHO 3HAUYUMBIX
UHTEPECOB M NOTPEOHOCTEH, camopealn3alud OO0y4yarouMxcs 4epe3 Y4acTHe BO
BHEYPOUHOIl AesTenbHOCTH. ONHOW M3 BO3MOXHBIX (POPM peanu3alyy MpOorpaMMbl
aBisieTcsl  Kpyxkok. IIporpamma MoOKeT peanu30oBbIBaTbCS — 00pa3oBaTENbHOMN
OpraHu3alMel CcaMOCTOSATEIBHO JMOO Ha OCHOBE B3aUMOJEUCTBUS C JAPYTUMH
OpraHu3aLMsIMH, OCYIIECTBISIIOUIUMU 00pa30BATEIbHYIO AEATEIBHOCTD.

[Iporpamma  kypca  BHeypouHOW  AesTenbHOCTH  «OCHOBBI  (DU3UYECKOTO

SKCIIEPUMEHTa» TpeaHazHaueHa it peamm3anuu B 10-11 kmaccax u HampaBieHaHa
JOCTUKEHHE COOTBETCTBYIOIIUX PE3YyJIbTaTOB, CHOPMYJIUPOBAHHBIX B (eaepaabHON
paboueii mporpamme 1o yueOHOMY nipeamery «®Dusuka» (0a30BbIil ypoBeHb). Pabouas

nporpaMmma Kypca pazpaborana ¢ yud€Tom peannzanuu npoekta ''Touka pocra’.
[Ipu wu3ydyenun @u3nku Ha O0a30BOM YPOBHE pealu3aiusl 3TUX PUHIIUIIOB

0asupyeTcsi Ha WCIOJB30BAHUM CAMOCTOSTEIHHOTO YYEHHMYECKOTO OJKCIepUMEHTA,
BKJIFOYAIOIIETO, B TOM 4YHCJE, pabdoThl ¢u3ndeckoro mnpaktukyma. I[lpu sTom moj
paboTaMu TpPaKTUKyMa T[IOHUMAETCS CaMOCTOSITEIbHOE WCCIEIOBAHUE, KOTOPOE
MPOBOJMUTCS IO PYKOBOJCTBY CBEPHYTOro, 0OOOIIEHHOTO BHJa 0€3 MOoIIaroBou
MHCTpYKIMU. B pe3ynbrare obecrneunBaeTcs OBIaJCHUE OOYUYaIOMIUMUCS YMEHUSMU
IIPOBOJUTH TPSMBIE U KOCBEHHBIC M3MEPCHHMS, UCCIICIOBATh B3aMMHBIC 3aBHCHUMOCTH
IBYX (PU3NYECKUX BEIMYUH M OCYIICCTBIISITH MOCTAHOBKY OTIBITOB IO IPOBEPKE
IIPEIJIOKEHHBIX TUITOTE3. Bece 3To crmocoOCTBYeT MOCTHIKEHUIO OJHOW M3 OCHOBHBIX
nejaed u3ydeHus: PU3NKM Ha YpOBHE CpeAaHEero oluiero oOpa3oBaHUs — OBJIAJICHUIO
OOyJaroIMMUC METOJIaMH  CaMOCTOSITENIbHOTO TUTAHWPOBAHUS U MPOBEICHUS
(PU3NYIECKUX IKCIIEPUMEHTOB, aHAJIN3a U WHTEPIPETANA WHHOPMAIIUHU, OTIPEICICHUS

AOCTOBCPHOCTH IMOJIYYCHHOI'O PC3yJibTaTa.



AKTyanbHOCTh peanu3alii JaHHOW TNPOTpaMMBbl ONpPEIENSIETCS TEM, UTO €€
OCBOGHHE TO3BOJISIET OOYYalOUIMMCS Ha MPAKTUKE O3HAKOMHTHCS C Pa3IMYHBIMU
(GU3NMUECKUMU  SIBJIICHUSMH, SKCIEPUMEHTAIBHO M3YyUUTh pa3liduHble (uU3ndeckue
3aKOHOMEPHOCTH, YIiIyOUTh CBOM TEOPETHYECKHE 3HAHUS, Pa3BUTh MMEIOIIUECS U
NpUOOPECTH HOBBIE NMPAKTHUECKUE YMEHHS M HABBIKM B OOJACTH IUIAHUPOBAHMS,
MOJITOTOBKHU, IPOBEJCHHUS, aHAIM3a U UHTEPIPETAIINH (PU3NIECKOTO IKCIIEPUMEHTA.

[Iporpamma fgaet oOydarouuMcsi BO3MOKHOCTh MPUOOPECTH MPAKTUYECKUM OIBIT
paboTel ¢ JabopaTOpHBIM O0OpPYIOBAHHMEM, OBJIANECTh KOHKPETHBIMU TIPHEMaMU
HCCIIEIOBATENIbCKOM  JICTENIbHOCTH ~ HAYMHAIOWIETO  (PU3MKa-3KCIEpUMEHTaTopa,
chOopMHUPOBATh HABBIKU OIEHKU MOTPEITHOCTEN pe3yIbTaTOB U3MEPEHHS (PU3UIECKIX
BeIMUYMH. Peanu3anus mporpaMMbl  CO30aeT  yCJIOBUA g (POPMHUPOBAHUSY
oOyyaroluxcsi HECTaHAAPTHOIO KPEAaTUBHOTO MBIIIJICHUS, COJEUCTBYET Pa3BUTHUIO
WHANBUAYQIbHOCTH  CY)XIEHHUH,  (OPMHUPOBAHUIO  KYJIBTYphl ~ OOOCHOBAHHS
COOCTBEHHOTO MHEHUS U CBOOO/IBI €T0 BHIPAKECHUS.

[Iporpamma MoxeT ObITh BOCTpeOOBaHA 00YUYaAIOIIUMHUCS, KOTOPhIE UMEIOT UHTEPEC
Y MOTUBALUIO K YTITyOJIEHHOMY N3YYEHHIO (PU3UKH U MATEMATUKH, TOTOBATCSK Y4aCTHIO
B OJIMMIIMAJIAX IIKOJBHUKOB IO (U3UKE, B paMKaxX KOTOPbIX NPEIyCMOTPEH
MPAKTUYECKUN TYP.
[IporpamMma mpecienyeTr HE TOJBKO O0Opa3oBaTeNbHBIC, HO M BOCHHUTATEIbHBIC IENH,
MOCKOJIbKY COOTBETCTBYET HJI€€ DKOJOTU3AINY U UIee MPUKIIATHON HAMIPABICHHOCTH,
KOTOpBIE, B YUCIIE APYTUX UJEH, MOJI0KEHbI B OCHOBY Kypca (PU3MKH, U3y4aeMOro Ha

ctynenu COOQ.

BapuanTsbl peaju3auuu nporpaMmbl 1 (popMbI IPOBeICHUA 3AHATHH
Peanuzamus mporpaMMbl TpearnojiaraeT CoOYeTaHWEe pa3iuyHbIX (OpM TpyIMIoOBOi
paboThl (chyllaHue JEKIHMH, TUCKYCCHSA, MOHTaX 3KCHEPUMEHTAIbHBIX YCTAHOBOK,
npoBefeHNe (U3NYECKUX HU3MEPEHHH TO0J PYKOBOACTBOM IpENojaBaress) U
UHAUBUIYATbHOM paboThl  (BBINOJHEHHWE CAMOCTOSITEIBHBIX paboT u  pabdoT
OpakTUKyMa, oOpaboTKa M MHTEpHpeTalus pe3yiabTaToOB (U3MUECKUX HU3MEPEHH).
Hcnonp3oBanne Takux GopM pabOTHI TOMOTAET Pa3BUBATh Y O0yUYAIOIIMXCS, C OJHOU
CTOPOHBI, HABBIKM BOCIHPHUATUS HOBOW HWH(MOpMAuU MNpU Ppa3IUYHbIX (QopMmax ee
II0/1a4H, a C IPYroil CTOPOHBI — AKTUBHOCTh, CAMOCTOSITEIBHOCTh U TBOPUECKOE HAYaJIo.

B nenom peain3anusa ,HaHHOﬁ nporpaMmabl J0JI2KHA ITOJIOKHUTCIIBHO



CKa3bIBAThCSl KAK HA aKTyalW3allMd 3HAHWN, YMEHUW U HAaBBIKOB OO0YYaIOIINXCSB
paMKax ux npeanpodeccuoHaIbHON TEXHOIOTUYECKON (MHKEHEPHOM ) TOJITOTOBKH, TaK
Y Ha CONMAIIBHOM (DOPMUPOBAHHUY JTUYHOCTH O0YUAFOIIIHXCA.

[Tporpamma Kypca paccuntana Ha 34 daca, B paMKaxX KOTOPBIX MMPEAYCMOTPEHBITAKUE
dbopmMbl paboT, KaK JEKIUU, CAMOCTOSITENIbHBIE Pa00ThI U pabOTHI MpakTUKyMa. B xoze
CaMOCTOSITENIbHBIX Pa0OT 00ydJaromuecs Mo KOHTPOJIEM MPENoaaBaTeNs 3aKperUIsioT
HOBBIE 3HaHUS, OTPA0ATHIBAIOT OMPE/CICHHbIE YMEHHS U HaBbIKU. PaboThInmpakTuKyma
MOJIpa3yMeBalOT CaMOCTOATEIBHOE pEIICHUE OOYJarOIMIMMHCA HKCIEPUMEHTAIbHBIX
buznyeckux 3amad. Temartuka pabOT MpaKTUKyMa U TOPSAJOK HUX CIIEJOBAHUS
COOTBETCTBYIOT CTPYKTYpE TEMAaTUUYECKOTO 0a30BbIi YPOBEHB).

[Iporpamma paccuWTaHa Ha peanu3alldi0 B TEYCHUE ABYX JeT oOydeHws B 10—
11 kiaccax mpu MpoOBEICHUH 3aHATHI OJIMH pa3 B HeAelno o0beMoM 1 yac kaxmoe. 1o
YCMOTPEHHUIO YUYUTENS TMOPSJIOK CIIENOBAHUS 3aHSATUM MOXET OBbITh H3MEHEH, a
HEKOTOPBIE MOTYT OBITh UCKITFOUECHBI.

Pan pabor mnpaktukyma (Ha YCMOTpPEHHE YYHUTENsI) MOXKET OBbITh 3ajaH
oOyJaronuMcsi Ha JIOM IS CaMOCTOSITEJIbHOTO BBINOJIHEHUS C TOCIETYIOIIUM

KOHTPOJIEM U 00CYKI€HHEM TIOJIYYCHHBIX Pe3yIbTaTOB.

B3aumocss3sb ¢ penepaibHoi padoyeil NPOrpaMMoi BOCIIUTAHUSA
[Iporpamma pazpaboTtana ¢ yuetoMm pekoMeHaalui deaepaibHoi padodeit mporpaMMbl
BOCHHTaHUSA. B 4aCTHOCTH, OHa YYUTHIBAET MCHUXOJIOTO-TIEarornyeckue 0COOEHHOCTH

COOTBETCTBYIOIIIEH BO3PACTHON KAaTETOPUH O00yUYarOIIHUXCS.

[TporpaMMa COOTBETCTBYET TaKUM LEJSIM BOCIUTAHUS OOYyYaroIuxcs, KaK
pPa3BUTHE JUYHOCTH, CO3/IaHUE YCJIOBUHU Il CAaMOONPENEIEHUS M COLMAIU3aLUU.
[Iporpamma  cOAEMCTBYET pELIEHUIO CIEAYIOUIMX 3aJad  BOCIUTaHUSA
oOy4Jaronuxcs: YCBOGHUE  3HAHWM, HOPM, TyXOBHO-HPABCTBEHHBIX  I[EHHOCTEH,
TpaJMLIMi, KOTOpbIe BEIPAOOTANIO POCCUKCKOE 00111eCTBO; (POPMUPOBAHUE U PA3BUTHUE
JUYHOCTHBIX  OTHOIIEHMM K  3TUM  HOpMaM,  IEHHOCTSM;  MNpUoOpeTeHue
COOTBETCTBYIOILLETO 3TUM HOPMaM, LIEHHOCTSM, TPAAULIMAM COLUOKYJIBTYPHOIO OIbITa
MOBEICHUSA, OOLICHUs, MEXJIMYHOCTHBIX W COLMAJIbHBIX OTHOLIEHUH, MPUMEHEHHS
NOJIYYEHHBIX  3HAHW; JOCTUKEHHUE JINYHOCTHBIX pe3yJbTaTOB  OCBOECHUS
ob1eoOpa3oBarenbHOM mporpammbel 1o ¢usuke B coorBercTBUU ¢ PI'OC COO.
[IporpamMma COOTBETCTBYET CIAEAYOIIMM OCHOBHBIM HAIMPABICHUSIM BOCIIUTAHMS.

1) TpymoBoe BoCIUTaHHE — BOCIUTAHHE YBAXKCHUS K TPYAY, TPYASIIIAMCS,

pesynbTatam Tpyna (CBOEro W JApPYyTrUX JIIOAEH), OpHUEHTaluus Ha TPYIAOBYIO
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NEeSATENbHOCTh, IOJIYyYEHUE npodeccun, JMYHOCTHOE CaMOBBIPAXKEHUE B
IPOJYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TpyJ€ B POCCHUHUCKOM OOIIECTBE,
JOCTH)KEHHUE BBIAAIONIMXCS PE3YJIbTaTOB B MPOQPECCHOHAIBHON JIESITEIIbHOCTH.
[leneBbIMU OpHEHTUpPAMH SIBISIOTCSA: (POPMHUPOBAHUE OCO3HAHHON TOTOBHOCTH
K TOJY4YeHHIO MpodeccnoHabHOTO 00pa3oBaHUs, HEMPEPHIBHOMY OOPa30BAHHIO
B TEUCHHUE XHU3HU KaK YCIOBHIO YCIEIIHOW NMpOoQecCHOHAIBHON W 00IeCTBEHHON
NEeSTEeIbHOCTH; TOHMMaHWe crenuduku caMmooOpa3oBaHus U MPOodecCHOHATBHON
CaMOMOJIFOTOBKM B MH(OPMAIIMOHHOM  BBICOKOTEXHOJOTHYECKOM  OOIIECTBE,
TOTOBHOCTH YYHUTHCS U TPYIUTHCS B COBPEMEHHOM OOILIECTBE; OPUEHTUPOBAHHOCTH Ha
OCO3HAaHHBIA BBIOOp cdepbl MOpodeccHoHaTbHOM TPYJAOBOH  JIESITEIHLHOCTUB
POCCHUICKOM OOLIECTBE C YUYETOM JIMYHBIX KU3HEHHBIX IJIAHOB, MOTPEOHOCTEN CBOEH
ceMbH, 00IIIeCTBa.

2) DKOJOTHMYECKOE BOCIUTAHHE — (POPMHUPOBAHUE DKOJIOTUYECKON KYIBTYPHI,
OTBETCTBEHHOT'0, OEPEKHOI0 OTHOIICHHS K PUPOJIE, OKPYKAIOUIEH Cpe/ie Ha OCHOBE
POCCHUHCKHUX TPaJULMOHHBIX JYXOBHBIX II€HHOCTEH, HABBIKOB OXpaHbl, 3alllUTHI,
BOCCTAHOBJICHUSI NPHUPOBI, OKpYyKaromen cpenpl. LleneBbIM OpUEHTHPOM SBISETCS
0CO3HaHUE HEOOXOAMMOCTU MPUMEHEHHMS 3HAHUS €CTECTBEHHBIX U COLMATIbHBIX HAYK
JUISL Pa3yMHOT0, OEpekIMBOIO MPUPOJONOJIB30BaHUS B OBITY, OOIIECTBEHHOM
MIPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO ITO3HAHUS — BOCITUTAHUE CTPEMIICHUS K TO3HAHUIO CeOs
U IpYTUX JIOAEH, MPUPOAbI U OOLIECTBA, K MOJTYYSHHUIO 3HAaHUIM, KauyeCTBEHHOTO

00pa3oBaHMs C Y4YETOM JIMYHOCTHBIX HMHTEPECOB W OOILECTBEHHBIX MOTPEOHOCTEM.
LleneBbIMUM OpUEHTHpPAMHU SIBIAIOTCS: (OPMHUPOBAHHME JIEATEIBHO BBIPAXKEHHOTO
NO3HABATENILHOTO HHTEpeca B 00JacTH (U3MKM C YYETOM CBOUX HHTEPECOB,
CIIOCOOHOCTEH, JOCTWKEHUM; TIONyYCHHE TPEJACTABICHUM O COBPEMEHHON Hay4YHOU
KapTUHE MHUpPA, O JOCTIKEHHUSIX HAyKM M TEXHUKH, O 3HAUYEHUU HAYyKH B >KU3HU
poccuiickoro oOuiecTBa, o0ecrnedyeHuu ero O0e30MaCHOCTH; MPHOOPETeHHE HAaBBIKOB
KPUTUYECKOTO MBILUICHUS,, ONpPENeNeHUsl JOCTOBEPHOM HaydyHOHW HHGPOPMALUU U
KPUTHKH aHTUHAYYHBIX TMIPEICTABICHUI, pa3BUTHE W TPUMEHEHHE HaBBIKOB
HaOJIIO/ICHUS, HAKOIUIEHWST W CHCTeMaTu3aluu (aKTOB, OCMBICICHHS OIIBITAB

GCTCCTBGHHO'HaquOﬁ o0acTn IIO3HAaHU:I, HCCHCHOB&TGHLCKOﬁ ACATCIBbHOCTH.

Oco0eHHOCTH padOTHI yYUTEIsl 110 IPOrpaMme
[Ipu peanu3zanuu JaHHON IPOrpaMMBbl 3ajjadya YYUTEIsl COCTOUT B TOM, UYTOOBI CO3/1aTh

yCJI0BUs AJid YCBOCHUA 06y‘—IaIOH_[I/IMI/IC$I HOBBIX 3H&HHI>1, HpI/IO6peTeHI/I$I HNMHN HOBBIX
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YMEHUM U 3aKperuieHHs  HaBBIKOB, HEOOXOAMMBIX AJI MPOBEACHUA (UINUECKUX
AKCIIEPUMEHTOB U aHAJIN3a MOJIYYEHHBIX PE3YJIbTATOB.

J1st petiienust 3Toi 3a1a4 HEOOX0IMMO HaIM4Ke B KaOUHETe PU3UKU 000PYI0BaAHUS,

KOMIUIEKTYIOIIUX M  PAacXOJHBIX MaTepHAIOB, TPeOYIOMXCs JUIsl TPOBEICHHUS
CaMOCTOATENBbHBIX PaboT U padboT mpakTukyma. IlepeueHp mpenmaraemMbix pabot
chopMUPOBaH TakUM OOpa3oM, YTO TMOJATOTOBKA K MX IMPOBEICHUIO HE JOJDKHA
BBI3bIBATh  CYIIECTBEHHBIX 3aTPYJHEHUH — BCEe HEOOXOAUMOE i peaau3aluu
IpOrpaMMbl, Kak MpaBWIO, JUOO HAXOAUTCIB KaOMHETe (PU3UKHU, TUOO JOCTYITHO B
MTOBCETHEBHOM OBITOBOM OOUXOJIE.
[lepen HavaioM 3aHATUN YUYHUTEIIO PEKOMEHAYETCS CAMOCTOSITENBHO BBINOJHUTH BCE
TEOPETUYECKHE 3aJaHMs], CAMOCTOSATEIbHbBIE PAOOTHI U PA0OTHI MPAKTUKYMA, KOTOPHIE
JOJDKHBI OYIYT BBIIOJIHATH OOydaroImuecs. JTO AACT YUYHUTEIO BO3MOXHOCTh HE
TOJBKO  BBIIBUTh ~ BO3MOXHBIE ~ TE€XHHMYECKHE  MPOOJIEMBbl, HO U IMOIY4YUTh
KOHTPOJIbHBIE PE3yJIbTaThl U3MEPEHUN U UX 00pabOTKU, KOTOpbIE MOHAA00ATCSA AJis
JanbHENIIed MPOBEPKU MPABUIBHOCTH BBIMOIHEHUS pa0OT 00yYarOIIMMHUCS.

[TockonbKY OJTHUM U3 TJIABHBIX PE3YyJIbTAaTOB paOOThl YUUTEIS B paMKaxX BHEYPOUHOU
NESATEIbHOCTH  SBJIACTCS ~ JUYHOCTHOE  pa3BUTHE  OOYYAIOMIMXCSH,  YUUTEIIO
PEKOMEHIyeTCsl MpPU MPOBEJICHUU 3aHATHI MO MpOorpaMMe aKTHMBHO y4acTBOBAaTh B
JESTeIbHOCTH  OOy4aroluxcs,  KOHTPOJUPOBATh  XOJA  BBINOJHEHUA  HMH

AKCIIEPUMEHTAIILHON pa0OThl, HAMPABIATh U KOPPEKTUPOBATH UX JEHCTBUSA,

CBOCBPEMEHHO  YKa3blBaTh HAa  OMMUOKM U  HEJOYEThl,  IOJCKA3bIBaTh U
JIEMOHCTPUPOBATh TPABUJIIBHBIE CHOCOOBI BBITIOJHEHUS TMPAKTHYECKOW paldOThI,
0o0CyX/1aTh IPUYMHBI U BO3MOXKHBIE MOCJEACTBHS JOMyCKaeMbIX OMMOoK. Bo Bpems
3aHSATUN HE00X0IUMMO MO/ICP>KUBATH J0OpOKETaATETHLHYIO atMochepy

COTPYJIHUYECTBA.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJIBHOCTH
«OCHOBBI PU3NYECKOI'O DKCIIEPUMEHTA

3ansaTue 1. [lorpemHocTy B 3KCIepuMeHTe

Jekyusn «lTorpemHoctn mnpsAMbIX u3MepeHui». OOcyxnaercs npupona
BO3HUKHOBEHHUS OTPENTHOCTEN, METOIbI X MUHUMHU3ALIMNA U OLIEHKH.

Jekuyua «IlorpemtHOCTH KOCBEHHBIX H3MepeHui». OOCyKIarTcsl METOAbIN
IIPUEMBI OLIEHKHU NOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUM.

Hcnonwvzyemvie mamepuansi: 4acThb 1.

3ansaTue 2. OueHkKa norpenrHocTeil NpsiMbIX U KOCBEHHBIX H3MepeHH i
Camocmoamenvnasa paboma «OLeHKA TOTPEITHOCTEN KOCBEHHBIX U3MEPEHUMIIO

pe3yabpTaTaM NPsIMBIX U3MEPEHUIN.

3ansaTue 3. Ycpennenne usmepenuii. Ciryyaiinas norpemHoctb. Knunematnueckue
H3MepeHust

Jexkuyusa «CiydailHple NOTPENIHOCTH». B COOTBETCTBMHM € YPOBHEM HOATOTOBKH
oOyyaroluxcst U AOCTYIHBIM 000pYJIOBaHHEM MOXKET ObITh MPOBEACHA OJIHA U3 JBYX
paboT MpakTUKyMa.

Ilpakmuxym Ne 1

3adanue. Onpenenantre ¢ MaKCUMaJIbHOW TOYHOCTBIO CPEAHIOI0 CKOPOCTh JIBUXKEHUS
3€pHBIIIKA MIIEHA B OYTHUIKE C BOJOH.

Obopyoosanue.  1liieHo, HamoOJIHEHHass  BOJAOM  IUIACTUKOBas OyThbLIKa C
OTPE3aHHBIM TOPJIBIIIKOM, CEKYHAOMED, TUHEHKA.

Kpamxoe  onucanue  pewenus.  llpoBogutcss ~ cepus  DKCIEPUMEHTOB I10
M3MEPEHUIO C TIOMOUIBI0 CEKYHIOMEPA BPEMEHU MPOXOKIAEHUS 3E€PHBIIIKOM IIIEHAB
TOJIIIE BOJBl HEKOTOPOrO (PUKCUPOBAHHOTO PACCTOSIHUS BJOJb BEPTUKAJIH.
Boluucnsiercss  cpegHee Bpemsl  IBMKEHHUs 3epeH. PaccuuThiBaeTcs  cpenHss
YCTAaHOBUBUIASICS CKOPOCTh 3TOTO ABMKEHUS. OI[EHUBAETCS MOTPELIHOCTD.

Onucanue cxooicetl pabomul NPaKMUKymMa: BCEPOCCUNCKas OIMMITNAIA IIKOJILHUKOB I10

dusuke, peruoHanbHBIN Tan 2023 1., 3amaua «IlmeHo u BI3KOCThY



Ilpakmukym Ne 2

3aoanue. CobeprTe YCTaHOBKY JJIS 3allycKa IIapuKa B TOJIET ¢ HEKOTOPOU BBICOTHI C
(bUKCHPOBAHHON TOPU3OHTAIBLHONW HAYaJIbHOM CKOPOCTHIO. McciemyiTe 3aBUCUMOCTD
BEPTUKAJILHON M TOPU3OHTAJIBHOM KOOpPAMHAT Inapuka npu mnoiere. Onpenenure
CKOPOCTbH IIapUKa B HAyaJe MoJjeTa.

Obopydosanue. CTanbHON IApUK, IMYCKOBOE YCTPOMUCTBO (OTPE30K ATIOMUHHUEBOTO
npoduiis, MarHUT HEOJUMOBBIM, JIBa CTAJbHBIX IIApUKa), IITATUBC JIAMKOW U
My(QTON, MAJIAPHBINA CKOTY, PYyJIeTKa, KOMUPOBaJIbHAsl Oymara.

Kpamkoe onucanue pewenus. OcyniecTBiseTcsi cOOpka ITyCKOBOW YCTaHOBKH.
[IpoBoguTCcsa cepus SKCIEPUMEHTOB IO 3alyCKy IMIApUKAa B TOJET U H3MEPEHUIO
KOOpJIMHAT MaJCHUsI MapUKa OTHOCUTENIBHO TOUkH cOpoca. 1o mosydeHHbIM TaHHBIM
pacCUUTHIBAECTCS HAYalbHasA CKOPOCTH MOJIETa MIapUKa.

Onucanue cxodcell pabomvl NPAKMuKymda:  OJIMMIIMAJIA M0 dKCIEPUMEHTAIBHON

dusuke 2021 r., 3agaua «Ilymka»

3ansTue 4. [Ipocreiinnue reoMeTpruyecKue u3MepeHunst

Ilpakmuxym

3aoanue. Omnpenenure C MaKCUMAJIbHOM TOYHOCTHIO TOJIIMHY IPOBOJIOKHU U
BHEITHUIN JAMAMETP WTJIbI, IJIOMAAh HAPHUCOBAHHON HA JIUCTEe OyMaru Qurypsli, 00bem
opycka. OLeHUTe NOTrPEITHOCTH.

Obopyodosanue. 1IpoBoJioKa, Urja OT MIPHUIA (CO CTOUSHHBIM OCTPUEM ), U300paKEHUE
burypsl cioxHoOW (GopMbI Ha pa3IMHOBAHHOW KBaJpaTraMu Oymare, JIepeBSIHHBIN
OpyCOK, JIMHEWKa, IITAHT€HIUPKYJIb.

Kpamkoe onucanue pewenus. IIpoBoasTcs n3aMepeHus TONIUHBI TPOBOJIOKH METOI0M
psaoB. [IpoBonnTcs M3MepeHre nuaMeTpa UTibl METOJ0M TIpoKaTeiBaHus. [IpoBoguTCs
M3MEpeHHe IUIomaAn (Urypbl METOAOM TOJCYETa IUIOHIAJd MO KIJIETKaM CETKH
n3BecTHOrO Mmara. [IpoBoauTcss m3MepeHne radapuToB OpycKa M BBIYUCICHHE €T0
o0bema. OlieHHMBaeTCs MOTPEIIHOCTh MU3MEPEHHBIX BenuuuH. [IpoBoauTcs mpoBepka

IMPaBUJIBHOCTHU U3MCPCHUS JHAMCTPaA UTJIbI C IOMOIIBIO MITAHTCHIUPKYJIA.

3ansatue 5. I'paduku >KcnepUMeHTANBHBIX 3aBHUcuMOcTell. ['paduueckas
00padoTKa JTaHHBIX

Jexkuusa «Odopmienue rpaduKoB IKCIICPUMEHTAIIBHBIX 3aBUCUMOCTEH. I'padnueckast
00paboTKa JaHHBIXY.
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OO6cy)knaroTcst OCHOBHBIC TIpaBUiIa 0OopMIIEHHUS TPahUKOB 3aBUCUMOCTEN (PU3NUECKIX
BEJIMYMH JIPYT OT ApYTa.

Camocmosamenvuaa  paboma «Iloctpoenne rpadukoB B  COOTBETCTBUU C
U3YYEHHBIMH MPABUIIAMHU C UCTIOIb30BAHUEM FOTOBBIX TAOJMI] C TAHHBIMUY.
Hcnonwv3zyemvie mamepuanvl: METOAMYECKUE peKkoMeHAauu LleHTpanbHOi npeIMeTHO-
METOIMYECKOM KOMHUCCHUHU  TIO OIICHMBAHUIO  O(QOpMIICHUS rpa@uKkoB Ha
MPAKTHYECKHUX TYpax BCEPOCCUNUCKON OTMMIIHA/IbI INKOJIBHUKOB 0 (PU3UKE .

3ansaTue 6. O0padoTKa HeJUMHEHHBIX 3aBHCHUMOCTEN: JIMHEAPU3ALUA, MOJACUYET
IUIOIIATH MO TPA(PUKOM, IOCTPOEHHE KACATENbHBIX K rPaQuKy

Jekuyua «JIluHeapusaius 3KCIEPUMEHTAIBHBIX 3aBUCUMOCTEN U Jpyrue rpapuyeckue
Croco0Obl 00pPaOOTKH JaHHBIXY.

OO6cyxnaercs METO/ 3aMEHbl IEPEMEHHBIX MPH JIMHEAPU3ALUU SKCIIEPUMEHTAIIBHBIX
3aBucuMocTeil. O0cyxnaerca GU3NIECKUd CMBICI TUIOMIAAUIO ] rpa)uKOM U YIIIOBOTO
ko3 ulreHTa KacaTeabHON K rpaduky.

3ansatue /. MW3mepeHMe 3aBHCHMOCTHM KOOPAMHATBI TpPaHMUbI 00JAaCTH
HAMOKAHUSA OT BpeMeHH. JInHeapu3anus 3aBUCMMOCTH.

Ilpakmuxkym

3aoanue. Beipexbre n3 OyMmaxkHou canderku nenty ;mHoi 30 cM 1 MUpuHONH2—3 CM.
Onycrture KoHel OyMaXHOW JIEHThI B BOJly M BKIIIOUUTE CeKyHAomep. HM3yuute
3aBHCHUMOCTh KOOPAMHATHI TPaHULIBI 00JIaCTH, MPOMMUTABILEHCS BOAOH, OT BPEMEHHU.
Onpenennre XapakTep 3TOM 3aBUCUMOCTH.

Ob6opyoosanue. Cexynaomep, OyMaxkubie canderku, pyjeTka, yamka [letpu.
Kpamxoe onucanue pewenus. CTaBUTCS ONBIT IO U3YYECHHUIO ABWKEHUS TPAHULIBI
HaMOKaHug OymaxkHoW canderku. Mcmonp3yercs 3amMeHa NEpPEeMEHHBIX Jis
JUHeapu3aldyd 3aBUCHUMOCTH U TIOCTPOEHHUS JIMHEHHOro rpaduka, KOTOPHIH
BIIOCJIEICTBUH TO3BOJIAET CYAUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceti pabomul npakmuxyma. 3agada Ne 32 «HamokaHueTkanm.
3ansaTue 8. U3yueHnue ynpyroro rucrepesuca.

Ilpakmukym

3aodanue. 3akpenurte ¢ TOMOUIBIO 3a)KMMa JIMHEWKY Ha ctoje. [IpoaeHbTe 1yKKy B

KOJIbIIO OAHKOBCKOW PE3MHKH. 3alleNUTe KPIOYKOM JTHUHAMOMETPA KOJIbIIO
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pe3uHku. M3MmepbTe 3aBUCMMOCTH MJIMHBI PE3UHKHA OT PACTATUBAIONIEH CHUIIbI IPU
Harpy3ke (pacTsikeHun) u pasrpyske. [Iposenure namepenus ¢ marom B 0,5 H, npu
KOKJIOM H3MEpeHuHu Jenaite 3anepxkky B 30 c. Iloctpoiite rpaduk u3mMepeHHOMN
3aBUCHMOCTH, OIHIIATE €€ Xapakrtep. CaemalTe NpeamnoyioKEeHUus O NpPUYNHAX
Ha0Ir01aeMoi 3aBHCUMOCTH. Paccunraiite, B KakuX mpeaenax JeKUT KOdPPUIIUEHT
KECTKOCTH PE3UHOBOT0 KoJibI[a. MICTIOB3ysl OTyYEHHbIE TaHHBIC, PACCUUTAINTE, KAaKYIO
SHEPrUIO MOIJIOTUIIA PE3UHKA 33 BpeMsI IPOBEACHUS U3MEPEHUM.

Obopydosanue. JluHeilika, 3akuM, JUHAMOMETP C TmpeaesnoM wusmepeHur 5 H,
PE3UHOBOE KOJIBIIO (pe3uHKa 1Ji1 OaHKHOT), CEKYHIOMED.

Kpamxoe onucanue pewenus. BBINONHIETCS ONBIT MO U3YYEHUIO 3aBHCHUMOCTHU CUIIBI
YIOPYTOCTH PE3UHOBOrO KOJIbIIA OT €ro JJIMHBI PU MOCTEIIEHHOM YBEIWYEHHUH U MPU
MIOCTETICHHOM YMEHBIIICHUU pacTATUBAONIeH cuiibl. HabGmrogaeTcs siBjeHue ynpyroro
rucrepesuca. J[Be mojsydeHHbI€ SKCIIEPUMEHTATbHBIE 3aBUCUMOCTH HAHOCATCS Ha OJTUH

rpaduk. [IpoBoauTCs aHAIU3 MOIYYEHHBIX PE3YyJIbTaTOB.

3ansatue 9. HaxoxkaeHue Macchl JJMHEHKH M IINPUIIA C  TTOMOIIbIO

ypaBHOBemInBaHus pbruara. Ilpakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO MACCy IIIMPHUIIA U MacCy

munenku. Obopydosanue. llnpuir oobemom 20 MJ1, THUHEIKA, CTAKaH C BOJOK.

Kpamxoe onucanue pewenus. K KOHLy JMHEWKH, KOTOpPAasi HCHOJIB3YETCS B
Ka4ueCTBE pbluara, IMOJABEIIMBAECTCA MNpHUll. M3mepsercs 3aBUCUMOCTb KOOPAWHATHI
TOYKHU OTIOPHI YPaBHOBEIIEHHOIO phluara OT 00bema Bojibl B mirpuile. [1o momydeHHbIM
JTAHHBIM OIPEAEISIOTCS Macca MITPULA U Macca JINHEUKH.

Onucanue cxodceti pabomvl NpakmukKyma.: peruoHaNbHbIN 3Tan onumnuaas um. Jix. K.
Maxkcgermna o ¢usuke, 2014 r., 8 kace, 3agaua «HenecTpyKTHBHBIN aHATNRY.

3ansaTue 10. U3mepenue ko3¢ duiueHTa IHePreTHIeCKUX MoTepb Mpu 0TCKOKe
HIAPUKA OT MOBEPXHOCTH

Ilpakmuxkym

3aoanue. TlpoBeauTe ucCCIEAOBaHHE 3aBUCUMOCTH BBICOTHI OTCKOKA IIapHKa IOCHE
COyJapeHHsl C MOBEPXHOCThIO CTOJIA OT BBICOTHI cOpoca. [IpoBeauTe OmbIT ISt ABYX
TUIOB 1AapUKOB. Onpenenure xapakrep 3aBucuMoctu. Ooopyoosanue. Illapuxk ans

HACTOJBHOI'O TEHHHUCA, PE3WHOBBIM IIAPUK IIONPBITYH», PYJIETKA, MAISPHBIM CKOTY.

Kpamkoe onucarnue peuleHusl. HpOBOI[I/ITCH OIIBIT IO HU3MCPCHHIO BBICOTBI OTCKOKa
[IapruKa II0CJIC COyaapCHUs C IOBCPXHOCTBIO TOpU30HTAJIBHOTO CTOJa B
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3aBUCUMOCTH OT BBICOTHI cOpoca. 3MepeHuns npoBoaATCs JUIs IBYX TUIIOB IIAPUKOB. [{71s1
PE3UMHOBOTO IIAPUKA 3aBHCUMOCTBH SIBIISIETCS MPSAMOW MPONOPUHOHAIBHOCTBIO, IS
IIapyKa OT HACTOJBHOTO TEHHHUCA 3aBUCHUMOCTb HE SIBIIsIeTCA TakoBOM. OOCyx)aarorcs
BO3MOYKHBIE IPUYUHBI IOJYYEHHBIX PE3YJIbTATOB.

3anstue 11. OnpenesieHue TeMI0eMKOCTH TBEPAOIO TeJia

Ilpakmuxym

3aoanue. Onpenennte ¢ MAKCUMaJIbHOW TOYHOCTBIO TEINIOEMKOCTh IPY3HUKA.
Obopyoosanue. I'py3uk Maccoir 50 r, crakan oobemom 0,2 11 ¢ BOJOH KOMHATHOM
TEMIEPATypbl, EMKOCTh C TopsAYeil BOJIOM, 1Ba TEPMOMETpA, CaaPEeTKU, MOAHOC, HUTb.
Kpamxkoe onucanue pewenus. IIpoBOAUTCS ONBIT IO U3MEPEHUIO TEILNIOEMKOCTUTPY3HKA
METO/ZIOM NEPEHOCa €ro M3 XOJIOAHOW BOAbI B ropsuyro. OLIEHHMBAETCS WU3MEHEHHE
TEMIIEpaTypbl XOJIOAHOW BOJBI 3a CYET MOJIYUYEHHUs KOJIUYECTBA TEIUIOTHI OT TOPSYErOo
Ipy3HKa.

3anaTue 12. U3mepenune Ttemmeparypbl pPyK 3KCIEPMMEHTATOPa W JAaBJICHHS,
KOTOpOe MOT'YT CO3J1aTh €ro JierkKue

Ilpakmuxym

3aoanue. 1) Omnpenenute BHyTpeHHee cedeHue TpyOku. [loacoenmHuTe K MITPUILY
o6bemMom 20 M1 TpYOKY ¢ TOMEIIIEHHOM B HEE Karuiel BOAbL. 3a)KMUTE LITIPUIL B JTaJ0OHSIX
Y HarpeBamTe ero TakuM 00pa3oM B Te€UECHHE 5 MUHYT. MI3MepbTe nepeMeieHue Kariu
no TpyOke. Hcmonb3ys TMOJNydeHHblE JaHHbIE, OLIEHUTE TEMIIepaTypy pyK
JKclepuMeHTaropa. 2) Jloxkaurech, KOrjJa IINPHUIl CHOBA INPHUMET KOMHATHYIO
Temneparypy. BayBas Bo3ayx B cBOOOJHBIN KOHEl TPYOKH, U3MEPHTE MEepeMelleHue
Kaluld TNpU MaKCUMaJIbHOM JIaBJICHUM BO3/lyXa, CO3JAaBa€MOM Ha KOHIE TPYOKH.
Wcnonb3yst moJlydeHHbIE JaHHbIE, OLICHUTE JIaBJIEHUE, KOTOPOE MOTYT CO3AaThJIETKUE
AKCIIEPUMEHTATOPA.

Obopyoosanue. npuir oobemom 20 mi, TpyOka oT UH(PY3UOHHOW CHUCTEMBI, BOJA,
JINHEWKA, CEKYHIIOMED.

Kpamxkoe onucanue pewenus. 1) K mmpuiry oobemom 20 M1 OJCOEUHIETCS TPyOKa C
IIOMEIIEHHOM B Hee Karuied Boabl. Illnpuir HarpeBaercs pykamu, U3MeEpseTCs
nepeMenieHne Karm mo Tpyoke. Ha ocHOoBe maHHBIX O ce€YeHHH TPYOKH U OoOBeMe
BO3/lyXa B LINPHIIE PACCUUTHIBAETCS TEMIIEPATypa PyK 3KCIEPUMEHTATOpA.

2) HUcnomp3yst Ty e YCTAHOBKY, OSKCIIEPHMEHTATOp CO3/aeT [aBJICHUE BHYTPHU
cB0OOOIHOTO KOHIIa TpyOKHU. Karst Bosibl mepemeniaercs o Tpyoke. Ha ocHoBe TaHHBIX

0 €€ CMCICHUHM OLCHUBACTCA HAaBJICHHUE, KOTOpPpOC MOryr CO34aTb JICTKHUC
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AKCIIEPUMEHTATOPA.
Onucanue cxoxceii pabomol npakmuxyma: 1) 3aKIFOUATETBHBIN 3TaIl BCEPOCCUHCKOM
OJIMMITHAJBI IIKOIBHUKOB, 2023 1., 10 xiacc, 3agaua « HaceieHHslin apy,

3ansaTue 13. DpdekTUBHBbIA KOIPPUIUEHT KeCTKOCTH cucTembl. OnpenesieHue
moayJsi FOHra npoBoJsioku ¢ moMombio pbruara. OnpenesneHue npeaesia ynpyroi

nepopmauuu  Ilpakmukym

3aodanue. OnipenenuTe ¢ MaKCUMaIbHON TOYHOCTBIO MOy b FOHIa POBOJIOKH.
Obopyoosanue. 11lTaTuB ¢ 1ByMs JJalIkaMH, IPOBOJIOKA, JIMHEWKA AepEBIHHAs JJIMHON
50 cMm, rpy3bl Maccoil o 50 T, ABa KaHIEIAPCKUX 3aKUMA.

Kpamxoe onucanue pewenus. JIuHelka MOABENIMBACTCS HA MPOBOJIOKE TaK, YTOOBI
IOJIYYMJICA CWJIBHO HEPABHOIUIEYMM pblYar. DBIMKHUM K TOYKE IOABECAa KOHEI]
TOPU30HTAIBHOM JIMHEMKHM ONHPAETCs CHU3Y Ha Janky mratuBa. K apyromy KoHIy
JVUHEWKN [IOJBEIIMBAIOTCA TIpy3bl. lM3mepsercsa 3aBUCUMOCTH CMELICHUsS KOHLA
JIMHEWKHU, K KOTOPOMY MOJBEUINBAIOTCA IPYy3bl, OT UX CyMMapHON Macchl. Ha ocHoBe
IIOJIYYEHHBIX JAaHHBIX U T€OMETPUYECKUX IapaMETpPOB YCTAHOBKU PAaCCYUTBHIBACTCS
Moy HOHra npoBoioKw.

Onucanue cxooiceti pabomsl npaxmuxyma:, 3aaada Ne 9.30.

3ansrue 14. U3mepenne ko3¢ GuIHEeHTA MOBEPXHOCTHOI0 HATSKEHUSI METOI0M

orpeiBa Ilpakmukym

3aoanue. Tlpugymaiite cnocod U3MEpPEHUs] CUIIbI, KOTOPYIO TpeOyeTcsl MPUIOKUTh K
IPOBOJIOYHOM paMKe JIJIsl TOro, YTOOBI OTOPBaTh €€ OT MOBEPXHOCTH BoAbI. [IpoBeaure
AKCIIEPUMEHT M OLIEHUTE KOA()(UIMEHT TOBEPXHOCTHOIO HATSXKEHUS BOJBIL.

Obopyodosanue. KioBeta mupokas ¢ BOJI0#, MPOBOJIOKA, BECHI, HUTh.

Kpamkoe onucanue pewenus. 1IpoBOAMTCS ONBIT MO HU3MEPEHUIO CHIIBI OTpPbIBA
IIPOBOJIOYHOM PAaMKH OT IMOBEPXHOCTH BOJBI IPU PA3JIMYHBIX MNEPUMETPAX PaAMKHU.
[IpoBoauTcs orieHKa KO3PPUIIMEHTA TOBEPXHOCTHOTO HATSYKEHUS BOJIBI.

Onucanue cxooiceti pabomsl npaxkmuxyma 3aaada Ne 331,

3ansatue 15. OmnpenejieHHe TOYKHM POCbl. 3HAKOMCTBO € JJIEKTPUYECKHM
KOH/IEHCATOPOM

Ipakmuxym Ne 1

3aoanue. OlieHUTE BIAXHOCTh BO3/yXa B KOMHATE.

Obopyoosanue. IlpoOupka CTEKISHHAS, MAJICHBKHE KYCOYKU JIbJIa, TEPMOMETD,
TaOJIMITa 3aBUCUMOCTH JTaBJICHUS HACBIIIIECHHOTO Mapa BOABI OT TEMITEPATyPHI.
Kpamxkoe onucanue pewenus. B mpoOUpKy ¢ BOJOH MOCTEIEHHO JOOABISAIOT KYyCOYKH
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JbJ1a ¥ TOKUIAFOTCS MOMEHTA BBICTYIUICHUS Karellb POCHl Ha TIOBEPXHOCTH POOUPKH.
[lo monydeHHBIM IaHHBIM O TEMIIEpaType TOYKE POCHI C IOMOIIBI0 TaOJHUIIBI
3aBHCUMOCTH JIaBJICHUS HACBHIIIEHHOTO Iapa BOABI OT TEMIIEPaTyphl OMpPEIeIIseTCs
OTHOCHTEIbHAS BIAKHOCTH BO3/IyXa B KOMHATE.

Onucanue cxodicell pabomul npaxmuxyma. rnasa Ne 3, mabopartopHast padora Ne 9.
Ilpakmukym Ne 2

3aoanue. OmpenenuTe ¢ MaKCUMAJIbHOW TOYHOCTBHIO OTHOIICHHE JJIEKTPHUYCCKHX
€MKOCTEH JBYX KOHIEHCATOPOB.

Obopyoosanue. nBa DIIEKTPOIUTUYCCKUX KOHJIEHCATOpa, BOJBTMETp, OaTapeiika,
COCIMHUTENBHBIE MTPOBOJIA.

Kpamkoe onucanue pewenusi. TIpoBOIUTCS OMBIT MO 3apsaKe KOHACHCATOpa OT
APYyroro 3apaHee 3apsHDKCHHOTO KOHJEHcaropa. l3mepsrorcs HampsbKeHHs Ha
KOHJIEHCATOpax M0 U TMocjie moakitoueHuid. OIeHHBaeTcsl OTHOLICHHE eMKOCTEeH
KOHJICHCATOPOB.

Onucanue cxodceu pabomoel npakmuxyma: 3agada Ne 10.22.

3ansaTue 16. U3yyeHue npouecca pa3psiiku KOHIeHcATOpa

Ilpakmuxym

3aoanue. VI3yunte 3aBUCUMOCTH HANPSDKEHUS HAa KOHACHCATOPE OT BPEMEHUIIPHU €0
paspsiake. Onpeaenure eMKOCTh KOHAeHCaTopa.

Obopyoosanue. DNEKTPOIUTHUECCKUI KOHICHCATOP, BOJIBTMETP, OaTapeiika,

CEKYHIOMEp, COETMHUTENIbHBIE TPOBOJIA.

Kpamxkoe onucanue pewenus. IIpoBoanuTcs M3MEpEeHNE 3aBUCUMOCTH HAIPsHKEHUS Ha
paspsDKaroIieMcss  KOHJEHcaTope OT BpeMeHu. Jlemaercss OIGHKAa EeMKOCTH
KOHJIeHcaTopa. B kadecTBe COMpPOTUBICHUS ISl pa3psAaKd KOHACHCATOPAa BBICTYMAET
BHYTPEHHEE COMPOTUBIICHNUE BOJIBTMETPA.

Onucanue cxooxceti pabomwvl npakmukyma: 3agada Ne 10 «M3ydeHue cBeTOaMOIa»
(gactp Ne 1).

3ansaTue 17. Onpenenenue yieabHOr0 CONPOTUBJICHUA MATEPHUAJIA TPOBOJIOKH
Ilpakmuxkym

3aoanue. Onpenenure yaelibHOE COMPOTUBIECHUE TPOBOJIOKH.

Obopyoosanue. JIBa MynbTUMeTpa (B peXUME BOJBTMETpAa M aMIIepMeETpa),
COCIMHUTEILHBIE TIPOBOIa, OaTapeiika, oOpa3ibl MPOBOJIOKH, JTUHEHKA, MUKPOMETP.
Kpamxoe  onucamue  pewenus.  Vccinemyemas — TPOBOJIOKAa  COEQUHSIETCS
MOCJIEIOBATEIbHO C aMIEPMETPOM U TMOJKIoYaeTcs K Oatapeiike. [lapamnensHo

Y4acTKy MPOBOJIOKU MOJKIIOYAETCs BOIbTMETP. V3 OTHOIIEHHS OKa3aHUN MPUOOPOB
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PacCUMTHIBACTCS COMPOTHBIICHHE yYacTKa MPOBOJOKH, MOCIE YET0 HU3MEPSIOTCS €ro
reoMeTpHUYeCKre pa3Mepbl. M3 TOMyYeHHBIX JaHHBIX OIpeaesseTCs] yAeTbHOE
COTIPOTHUBIIEHUE MaTepHalia, U3 KOTOPOTO U3TOTOBJICHA ITPOBOJIOKA.

Onucanue cxooicell pabomvl NPAKMUKYMA.: OJTUMIINA/IAa TI0 IKCIIEPUMEHTATBHON
busuke 2022 r., 3amaua «Majoe CONPOTUBIICHUEY.

3ansaTue 18. V3mepenne BOJIbT-aMIIEPHON XaPAKTEPUCTUKH

NOJIyNPOBOAHMKOBOI0 1uona Ilpaxmuxkym

3aoanue. VI3mepbTe 3aBUCHUMOCTb CHUJIBI TOKA, IPOTEKAIOIIEro 4Yepe3 AHOJ, OT
10/1aBa€MOT0 Ha HETO HaNpsbKeHUs (B MPSMOM U oOpaTHOM Hampasienu). [loctpoiite
rpaduK BOJIbT-aMIEPHON XapaKTEPUCTUKHU AUOJA.

Obopyoosanue. Bonbt™meTp, aMIIEpMETp, COEAUHUTEIIbHbBIC IPOBO/IA,
MOJIYIIPOBOTHUKOBBIN AMO/JI, MaKEeTHas IjIaTa, IEPEMEHHBIN pe3ucTop, Oarapeika.
Kpamxoe onucanue pewenus. IIpoBoauTcs 3KCIEpUMEHT 10 n3MepeHuto BAX nuona B
PSIMOM ¥ OOpaTHOM HANpaBIICHUU.

Onucanue cxooiceti pabomoul npakmuxyma. rnaBa Ne 4, maboparopnasi padora Ne 9.

3ansitue 1. OneHka BeJJMYMHBI TOPU30OHTAJILHOM cOCTABJSIIONIEH MATHUTHOM
HHAYKIMHA MATHUTHOT0 MOJIA 3eMJIu

Ilpakmuxym

3aoanue. OueHUTE MOIYJIb TOPHU3OHTAIBHOM COCTaBIISIONICH BEKTOpAa MarHUTHOM
WHIYKIMU MAarHUTHOTO MO 3EMIIH.

Obopyoosanue. Kommac, conenona (nuametp 10 cm, 150 BuTKOB), TabopaTopHBIii OJI0K
MUTaHUs, TPAHCIIOPTHUP.

Kpamxoe onucanue pewenus. 1IpoBOOWATCS HSKCHEPUMEHT II0  ONPEACICHUIO
MPOCTPAHCTBEHHOM OPUEHTALIMM BEKTOPa UHAYKIIMU MAarHUTHOTO TOJISI, CO3JaBAEMOTO
Ha OCH COJIEHOWJAa MPH CYINEPIO3UIMA MATHUTHOTO TOJISI 3€MJIM U MarHUTHOTO TTOJISI
COJIEHOM/IA, B 3aBUCUMOCTH OT CUJIbI TOKA B BUTKaX cosieHouzaa. 11o aToi 3aBucumMoctu
OIPENENSACTCS MOJYJb TOPU3OHTAIBHOMW COCTABJISIFOIIEH BEKTOpPAa MAarHUTHOWU
WHJIYKIIUM MarHUTHOTO MOJIs1 3€MJIH.

Onucanue cxooiceti pabomoul npakmuxyma., raasa Ne 4, mabopatopnas padora Ne 12.

3anaTne 2. H3MmepeHue 3aBHCHMMOCTH BeJWYMHbl MATHUTHOW WHAYKIUH
MArHMTHOI'O MOJIsI MATHUTA OT PACCTOSIHUSA

Ilpakmuxym

3aoanue. VI3yunte 3aBUCUMOCTbh BEJIMYMHBI MATHUTHOM MHIYKIIMM MarHUTHOIOMOJIS

IIOCTOAIHHOI'O MAarHuTa Ha €ro HpOI[OJ'IBHOﬁ OCHU CUMMCETPHHU OT PACCTOSAHUSA MCKIAY
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LIEHTPOM MAarHUTa U TOYKOW U3MEPEHHUI.

Obopyoosanue. CMapThHOH C MPEAYCTAHOBIECHHBIM MPOrPAMMHBIMOOECTICYCHUEM IS
W3MEPCHHsI BEIUYMHBI MArHUTHOTO TIOJS, UWJIWHAPUYECKWH MAarHuT, JIHHEHKA,
MaJIIPHBIM CKOTY.

Kpamroe onucanue pewerus. C TOMOIIBIO TaTYNKOB CMapT(HOHA TIPOBOIUTCS TIPSIMOE
U3MEpPEHUE BEJIMYMHBI MArHUTHOW HHIYKUMM MArHATHOTO TIOJIsI Ha OCH

MUWJIMHAPHUYICCKOIoO MarourTa B 3aBUCUMOCTHU OT PAaCCTOSAHUA 10 HETO.

3aunsTue 3. HaG/101eHe MArHUTHOTO THCTEpe3uca

Ilpakmuxym

3aoanue.  HamortailiTe  HECKOJBKO  BHUTKOB M30JINPOBAHHOTO  IPOBOJA Ha
UWJIUHAPUYECKYI0 4YacTh Janku raruBa. llomHecutre Topen Jnanku ONHM3KOK

MOJIOKEHUIO JaTYMKa MarHUTHOTO ToJisi MoOuJibHOTO Tenedona. [lonaiite

AJIEKTPUYECKUII TOK B MpoBOJ. V3MepbTe 3aBUCMMOCTb BEJIWYMHBI HUHIYKIUH
MarHUTHOTO I10JIsl Ha TOPLE JIAIKK OT CHJIbl MPOTEKAIOIIETo 4epe3 MpoBoA Toka. s
TOrO0  BHAYajie TMOBBIMIANTE 3HAYEHUS  CHJIBI  IPOTEKAIOMIEro  TOKa JI0
MaKCUMaJIbHO BO3MOXKHOTO 3HAY€HHUsS, a MOTOM IOHI)KAWTE 10 HYJIEBOTO 3HAYCHMS.
3aTeM CMEHHTE MOJSPHOCTh MOAKIIOYCHHUS HCTOYHUKA TOKA W TIOBTOPUTE OIIBIT.
[Toctpoiite rpadvk, OMMCHIBAIONINI 3aBUCUMOCTD BETMUYMHBI MATHUTHON MHIYKITUU Ha
TOpIIE JIAMIKU OT CUJIBI TPOTEKAIOILIEr0 Yepe3 MPOBOJ TOKA.

Obopyodosanue. CMapTPOH C MPETyCTAHOBICHHBIM MPOrPAMMHBIMOOECIICUCHUEM JIJIS
MU3MEPEeHMsI BEJIMYMHBI MAarHUTHOTO MOJIs, IITATUB C IBYMS JIalIKaMH, OJIHA U3 KOTOPBIX
JOJKHA OBITh JKEeJNe3HOW (MM JpYyroil >Kejle3Hbld CEepAEeYHUK), J1abopaTOpHBIM
UCTOYHUK TIMTAHUS, OJHOXWIBHBIA HW30JIMPOBAHHBIA TIPOBOJ, BBIICPKUBAIOIINNA
MaKCUMaJIbHBIA TOK JTAOOPAaTOPHOrO MCTOYHHMKA MUTAHUS.

Kpamxoe onucanue pewenus. Jlanka mratuBa oOMaTbIBaeTCd HECKOJIBKUMH BUTKaMU
TOJICTOTO U30JIMPOBAHHOTO MpoBoaa. C MOMOIIbI0 1a00paTOPHOTr0 UCTOUHNUKA TUTAHUS
gyepes3 MPOBOJ MPOITYCKAETCs dNeKTprueckui Tok. CHavanza TOK IPOMyCKaloT B OJHOM
HAIPaBJICHUU C TOCTETICHHBIM YBEIMYEHHEM CHJIbI TOKau €€  IMOCJIEeAYIOIINM
YMEHbILICHUEM, OTOM Opoueaypy HOBTOPSIIOT JAJISi MPOTHBOIIOJIOKHOTO
HampaBiieHUs Toka. [Ipu 5ToM m3MepsieTcsl BeMUYMHA UHAYKIIUA MarHWTHOTO TOJIS Ha
TOpIIE JIANIKK IITAaTUBA C MOMOUIbI0 MOOMIBbHOTO Tenedona. CTpouTcs 3aBUCUMOCTD
BEJIMYMHBI UHAYKIIMM MArHUTHOTO TOJIsi OT CUJIbI MTPOTEKAIOLIEro Yepe3 MpoBOJI TOKa.

Ob6cyxnaercs oMy4YeHHBIN rpadUK U ABIEHUE MAarHUTHOTO TUCTEpE3nca.

3ansTue 4. U3yuenune padoThl 3JIEKTPOABUIATES U JTUHAMO-MAIIMHBI (YacTh 1)
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Jekyua «DNEKTPOABUTATEND U 3JIEKTporenepaTopy». O0Cyx aaeTcst UCTOPUs
U300peTeHus]  DJEKTPOJABUTATENs] M  COBEPIICHCTBOBAHUS €r0  KOHCTPYKIIMU.
OnuceiBaeTcs BHYTPEHHEE YCTPOUCTBO 3JIEKTPOJBUraTENsl U 3JIEKTpOoreHepaTopa.

P3.36I/IpaIOTCSI TCOPCTUUCCKHUC 3aaa49HU 110 ,HaHHOﬁ TCMC.

3ansTue 5. U3yuyeHne padoThl JIEKTPOABUTATEISI H JUHAMO-MAIIMHBI (4acTh 2)
Ipakmukym

3aoanue. 1) TlpoBenure CEpUIO SKCIIEPUMEHTOB M M3MEPhTE 3aBHCHMOCThH CHIIBITOKA,
BbIpa0aThIBAEMOI T'€HEPATOPOM, OT BEIMYMHBI MOMEHTA CHJIbI, TPHIIOKEHHOTO K €ro

Bajy. 2) [IpoBeaute cepuio SKCIIEPUMEHTOB U H3MEPHTE 3aBUCUMOCTD BEIIMYUHBI

HANpsDKCHUS, TOJIAaHHOTO Ha AJIEKTPOJBUTATENb, OT YacTOTHI €ro BpalleHUSIU
MEXaHUYECKOI Harpy3KH €ro Baja.

Obopyoosanue. DNEKTPUUECKUNA MOTOPUYHUK C PEIYKTOPOM, HaOOp TPYy30B, PEOCTar,
COCMHUTEIbHBIE TPOBOJAA, Ja0OpPAaTOPHBIM HUCTOYHUK MHUTAHUSA, MYJIbTUMETP
(ammepmeTp), CeKyHAOMED.

Kpamxkoe onucanue pewienus. TIpoBOJSTCS ONMBITHI 10 U3MEPEHUIO 3aBUCUMOCTH CUJIBI
TOKa, BbIpabaThIBAEMOM T€HEPATOPOM, OT BETUYMHBI MOMEHTA CUJIBI, PUIIO’KEHHOTO K
ero Bairy. [IpoBOAUTCS OMBIT MO U3YUYEHUIO CBSI3U BEJIMUMH HAMPSHKEHUS, TOJAAHHOTO
Ha DJJIEKTPOABUTATENb, OT YacCTOThl €ro BpaICHUS U MEXaHUUYECKOW Harpy3Ku ero
Baja.

Onucanue cxoxcux pabom npaxmuxyma: 1) Omumnmaga 1mo sKCHEPUMEHTATBHOM
dusuke 2018 1., 3a7a9a «MOTOPUUK C PEYKTOPOMY, TYHKTHI

NeNe 1-4; 2) Onumnuana mo sxcnepuMeHTabHON pusuke 2022 T., 3a7aua «DoHApPHY,

myHKTHI NeNe 14,

3anaTue 6. W3yyeHme 3aBHCHMOCTH TMepuoaa KoJe0aHUIl JIMHEHKH
HA HUWIMHAPUYECKOHN MOBEPXHOCTH OT PaANyca ee KPUBU3HBI

Ilpakmuxkym

3aoanue. Omnpenenure XapakTep 3aBUCUMOCTH Ilepuofa KojJcOaHWUN JTHUHEHKH,
MOJIO)KEHHOW Ha UWJIMHAPUYECKYIO TOBEPXHOCTh, OT paguyca KPUBHU3HBI OSTOU
MMOBEPXHOCTH.

Obopyoosanue. Habop UWIMHAPOB pa3HOTO paauyca (HampuMmep, pa3IudHbIC
HWJIMHJIPUYECKUE COCY/IbI), IMHEIKA, CEKYHIOMED.

Kpamxkoe onucanue pewenus. IIpoBoauTcst cepusi NMPSMbIX U3MEPEHUN 3aBUCHMOCTH
nepuoja KojaeOaHuil JTUHEHWKH, MOJOKEHHON Ha IWIMHIPUYECKYI0 MOBEPXHOCTH, OT

paanyca KpPHUBH3HBI ITOM IMOBCPXHOCTH. I/ICHOJ'IB3YIOTC$I MCTO/IbI JIMHCAPpU3AlIUU U
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rpauUIecKOro aHAIN3a SKCIEPUMEHTAIBHBIX TAHHBIX.

3anaTue 7. H3ydyeHme 3aBHCHMOCTH aMIUIMTY/AbI KoOJIe0aHHIl NPY’KMHHOIO
MASITHUKA OT BpeMEeHHU

Ipakmukym

3adanue. I3mepbTe 3aBUCUMOCTH aMILTUTY/IbI 3aTyXalOMMUX KoJeOaHUI Mpy>KUHHOTO
MasiTHUKa OT BpeMeHHu. [IpoBeppTe ruMoTe’y 00 3KCHOHEHLMAIHLHOM XapaKTepe
[OJy4YEHHOU 3aBUCUMOCTH.

Obopyodosanue. IlpyxxrHa OT TuHaMOMeTpa ¢ npeenom uMepenuit 1 H, rpys maccoi
150 r, cekynmomMep, MTATHB C JAKoi U My(PTOH, INHEHKA.

Kpamkoe onucanue pewenus. IIpoBOOUTCS 3KCHEPUMEHT MO NPSIMOMY H3MEPEHMIO
3aBHCHUMOCTH aMIUIMTYAbl 3aTyXaloOUIMX KOJIEOaHUM MpPYKUHHOIO MasiTHUKA oT
BpeMeHu. Crpoutcss TrpapuKk MCCIEIOBAHHOM 3aBHCHUMOCTUB JUHEAPU30BAHHOM

BHUAC.

3ansTue 8. U3MepeHue aKTUBHOIO M PEAKTUBHOIO CONPOTHUBJIEHUI KATYIIKH
UHAYKTUBHOCTH

Ilpakmuxym

3aodanue. Colepure »3IEKTPUUYECKYI0 UMb U3 IOCIEI0BAaTEIbHO COEIUHEHHBIX
pesucTopa M KaTylmlKd WHIAYKTUBHOCTU. [IpoBeauTe wu3MepeHHe 3aBUCHUMOCTH
HaIpSOHKEHUST Ha PEe3UCTOPE OT YACTOThl MOJIaBa€MOr0 Ha 3Ty Ilenb HamnpsbkeHus.Ilo
MOJIYYEeHHBIM JIaHHBIM OMNPEIEIUTE AaKTUBHOE COMNPOTUBIECHUE U PEAKTUBHOE
CONPOTUBJICHUE KaTYIIKU UHAYKTUBHOCTH. PaccumTaiiTe MHIYKTUBHOCTh KATYIIKH.
Ob6opydosanue. KaTyiika HHIYKTUBHOCTH, PE3UCTOP C COMPOTUBIICHUEM, OJIU3KUM K
AKTUBHOMY COMNPOTHUBJICHUIO KATYIIKW WHIYKTUBHOCTH, COEAUHUTEIbHBIE MPOBOJA,
reHEepaToOp HU3KOHM YacTOThI, OCLMIIIOrpad WM BOJIBTMETP MEPEMEHHOTO HANPSIKEHUS.
Kpamxoe  onucanue  pewenus. ColOupaercs  dIeKTpUUECKas uenb u3
MOCJIEIOBATEIbHO COENMHEHHBIX pE3UCTOpa M KaTyWIKU HWHIYKTUBHOCTH. Ha 3Ty
LENb IOJAETCs IEepEMEHHOE HampspkeHue. [IpoBoauTcs H3MepeHue 3aBUCUMOCTH
HallpSDKEHUST Ha PE3UCTOpE OT YacTOThl IM0JaBa€MOr0 Ha ILE€Nb HaIpsHKEHHS
(ammuMTyna  HampspDKeHUss Ha  Bced  1iemu  nocrtosinHa). [To Hu3kouacToTHOM
obnacTtu rpaduka OnpenenseTcss akTUBHOE COMPOTUBIICHUE KATYITKA WHYKTUBHOCTH,

10 BELICOKOYACTOTHOM YaCTH onpeaACIACTCA HHAYKTUBHOCTbKATYIIIKH.
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BHYTPEHHETO OTPaXEHHsI CBETA, KOTOPBIM pacmpocTpaHseTcss B nmpusme.3mepsrorcs

napaMmeTpbl, MpU KOTOPBIX jgocturaercsa d>(dexr. Brruucnsercs mnokazaTenb

MPEJIOMJIEHUSI MaTepraa MpU3MBbl.

Onucanue cxooiceti pabomer npaxmuxyma.  OIAMIMANATIO SKCIEPUMEHTAIBHON

¢uzuke 2021 r., 3anava «{ucnepcusi», myHkT Ne 1 3ansaTne 13. IIpoBepka
(¢opmyJibl TOHKOM JIMH3bI c MOMOIIBI0 MeTOJa mapaJjjiakca,

NPUMEHEHHOT 0 /1JIs1 ONpe/ieIeHNs MOJI0KEeHUsI H300paKeHUus

Ilpakmuxym

3adanue. Omnpenenure ¢ MaKCUMAJIbHOH TOYHOCTBbIO (DOKYCHOE pacCTOSHUE

coOuparoie JTUH3HI.

Obopyodosanue. CobOuparoiiasg JMH3a, ONTUYECKas CKaMbsl (MO0 MepHas JIeHTa U

KpEIUIeHUE JJIs JIMH3bI), JIB€ UIJIbl OT IINpULA (CO CTOYEHHBIM OCTPHUEM), IIACTHIIVH,

TOYEYHBIN HCTOYHHK CBETA.

Kpamroe onucanue pewenus. O0cyxnaercsa u qeMoHCTpupyetcs 3P heKT mapasuiakca.

N3ydennsiii 3¢ hexT ucnomab3yercss s ONpeAeicHUs IMOJ0XKEHUS H300paKeHUs

UCTOYHHKA CBETAa C MaJlOil CBETUMOCTbHIO, MOJYYEHHOTO C MOMOIIbIO COOMparolIeit

uH3bL. 110 HECKOJIBKUM ONBITaM PaCCUUTHIBAECTCS (POKYCHOE PACCTOSIHUE JIMH3BI.

3ansaTue 14. U3mepeHue (pOKyCHOTO PACCTOSTHUS PACCEMBAKOIIEH JTHUH3bI
Ilpakmuxkym

3aoanue. OmnpenennuTe ¢ MaKCUMAJIbHOW TOYHOCTBIO (POKYCHOE PAaCCTOSIHHE
paCCEeHUBAIOIIEH JINH3BI.

Obopyodosanue. PaccenBaronias JuH3a, COOUparoias JuH3a, ONTHYECKasICKaMbs (JTU00
MEpHasl JICHTa U KPEIUICHUS ISl JIMH3), JTJUCT KapTOHA, HOKHUIIbIL, TOYCYHBIN UCTOUHUK
CBETA.

Kpamkoe onucanue pewenus. OOCyXaaroTcsi NOpUEMbl H3MEpeHHs (HOKYCHOTO
paccTosiHAsL ~ pacceuBarolmie  JUH3bL.  [IpoBoguTCS  ONBIT 1O  IOJYYEHHUIO
JIeMCTBUTEIBHOIO N300paKEHUS B PACCEUBAIOILIEH JIMH3E MIyTEM CO3JaHHsI C IIOMOIIBIO
cobuparolield JUH3bl MHHMOTO HWCTOYHMKA [IJII pacceuBarolleld JUH3BL Takxke
MIPOBOAMTCS OMBIT IO HAOIOIEHUIO PACXOIAIIETOCS CBETOBOTO My4yKa, 00pa30BaHHOTO
CBETOM, U3Jy4YCHHBIM TOYEYHBIM HCTOYHUKOM M MPOLIECIIIUMYEPE3 PACCEMBAIOIIYIO
JMH3Yy, Ha KOTOpYyH0 HakieeHa nguadpparma. I[lo pesympraTam MOTy4EHHBIX
AKCIIEPUMEHTOB PACCUMUTHIBAECTCS ONTHUYECKAS CUJIA PACCEMBAOIIEH JTUH3BI.

Onucanue cxodiceii pabomul npakmukyma riaasa Ne 5, naboparopnas padora Ne 12.
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3ansaTue 15. Onpeaesnenne AIUHBI BOJHbI JA3ePHOr0 M3JIy4YeHHS € MOMOUILIO
cxembl FOHra

Ilpakmuxym

3aoanue. TlpunymaiiTe SKCIEPUMEHTAIBHYIO YCTAHOBKY, MO3BOJISIONIYI0 HAOIIOAAThH
UHTEP(PEPEHIIMOHHYIO KapTUHY OT CBETOBOI'0 M3Iy4deHus Jjazepa. Onpenenute JiIUHY
BOJIHBI U3JTy4YE€HUS JIA3EPHON YKa3KH.

Obopyodosanue. JlazepHas ykaska, HUTKa, (oyibra, OyJIaBKH, SKpaH, pyJIeTKa.

Kpamkoe  onucanue  pewenus. JIByMsi  CBSI3aHHBIMM  HUTKOM  OyJaBKaMu
IIPOKAJIBIBAIOTCS JBA OJIM3KOPACTIONOKEHHBIX OTBEPCTHS B AJIOMUHHMEBOM MHINEBOU
¢ousbre. IlomydeHHbIE OTBEPCTHSI OCBEIIAIOTCS JIA3€pHBIM Ny4YyKOM. B mporenmem
cBeTe HaOmomaerca uHTepdepenimonHas kaptuna. [lo paccTosHuio Mex Iy mojiocamu
MHTEP(PEPEHIITMOHHON KapTUHBI U PACCTOSHUIO MEXAY OTBEpCTUSIMU B (oJbre
pacCUMTHIBAETCS JJIMHA BOJIHBI CBETA B JIA3€PHOM ITyUKE.

Onucanue cxooiceti pabomsl NpaAKMUKyma: 3aKITIOYUTEIBHBIA dTall BCEPOCCUNUCKON
OJIMMITHA]TbI IIKOJBHUKOB 1o ¢u3uke 2000 r., 11 kmace, 3amava Ne 1.

3anstue 16. M3ydyeHue cmekTpa cBeTa Pa3jIMYHBLIX HCTOYHHUKOB C MOMOIIbIO

AU(PPAKIUOHHOM PeLIEeTKH

Ilpakmuxym

3aoanue. ITlpuaymaiite, cOOCpHTE H OIMUIINATE SKCIECPUMEHTAIBHYIO YCTaHOBKY,

MTO3BOJISIOILYIO TIOJIYYUTh ONTUYECKHUM CIIEKTP M3JTyYCHHS CBETA PA3IMYHBIX UCTOYHUKOB.

[IpoBeauTe nccenoBaHrEe CIEKTPOB MPEIJIOAKEHHBIX BAM NICTOYHUKOB CBETA.

Obopyoosanue. JIndpakuronHas perieTka, GoHaph C JaMION HaKaJlWBaHUS,

CBETOJIMOHBIN (POHAPH, Ta30pa3psIHas JaMIIOUYKa, SKpaH, 1uadparma, MepHas JICHTA.

Kpamxoe  onucanue  pewenus.  IlpoBoautcs cepust AKCIIEPUMEHTOBIIO

HaOTIOCHUIO ONITUYECKUX CTIEKTPOB M3IIYYCHHS UCTOYHHKOB CBETA Pa3HOUN MPUPOIBI.

[IpoBoaUTCS CpaBHUTEIBHBIA U KOJIMYECTBEHHBIM AHAJIN3 ITUX CIIEKTPOB.

Onucanue cxoxcei pabomwsl npaxmuxyma: OIMMIKAANA MO SKCIEPUMEHTAIBHON

¢usuke 2018 r., 3agaua «CriexkTpy.

3ansitue 17. UcciienoBanue 3aBUCMMOCTH HHTEHCUBHOCTH CBeYeHHsI CBETOAMOAA

0T CHJIbI POTEKAIOLIEr0 Yepe3 Hero ToKa

Ilpakmuxym

3aoanue. VI3mMepbTe 3aBUCUMOCTh WHTEHCHUBHOCTH CBEYCHHUS CBETOJAMOJIa OT CHJIBI

MPOTEKAIOIIETO Yyepe3 Hero Toka. Onpenenure XxapakTep U3MEPEHHOW 3aBUCUMOCTH.
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Obopyoosanue. CBeTOANO, TIOKCMETP (M1 CMAapT(HOH C TATYUKOM OCBEIICHHOCTH),
7ma0opaTopHbI OJIOK muTaHus (WU JBe Oarapeiku AA, peocTaTd MYJIbTUMETD),
COCTMHUTEILHBIC TTPOBOJIA.

Kpamxkoe onucanue pewenus. TIpoBOIUTCS 3KCIEPUMEHT MO TPSIMOMY H3MEPCHHIO
3aBHCHMOCTH MHTEHCHBHOCTH M3IIyY€HHUs CBETOJIMO/Ia OT CHJIBI MPOTEKAIOIIETO uepes
Hero Toka. CTpoutTcs rpaduk MOJY4eHHOW 3aBUCUMOCTH. Ompeensercs xapakrtep

3aBUCHUMOCTH.

IJIAHUPYEMBIE PE3YJbTATHI OCBOEHUSA KYPCA BHEYPOUHOH
AEATEJIBHOCTHU «OCHOBBI ®PU3UYECKOI'O OKCIIEPUMEHTA»

JIMYHOCTHBIE PE3YJIBTATHBI

B cghepe epasxcoancrozo eocnumanusi:

TOTOBHOCTH BECTH COBMECTHYIO JESITEIFHOCTDh B MHTEPECAX IPaKIaHCKOTOOOIIECTBA,
y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTEIbHON OpraHU3allly;

YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUUC MX
(GYHKIIMSMHU ¥ Ha3HAYCHUEM.

B cghepe nampuomuueckozo eocnumanus:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;
[IEHHOCTHOE OTHOIIEHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTIKEHUSM
POCCHICKUX YyYEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU.

B cghepe doyxoeno-npascmeennoco éocnumanusi:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS; CTIOCOOHOCTh
OLICHMBATh CUTYallUl0 ¥ MPUHUMATh OCO3HAHHbBIE

pElICHUsI, OpPUEHTUPYSACh Ha MOPAJbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH,
B TOM YHCJIE B ICITEITLHOCTH YYCHOTO;

OCO3HaHWE JIMYHOTO BKJIaJa B TOCTPOCHNUE YCTOMYMBOTO OYIYIIETO.

B cghepe acmemuueckoeo ocnumanus:

ACTETHUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYas HCTETUKY HAy4YHOTO TBOPYECTBA,
npucyuiero (u3n4ecKoil HayKe.

B cgpepe mpyoosozo socnumanusi:

UHTEpEC K  pa3nuyHbiM  cdepaMm  Ipo(ecCHOHANBHOM  NIEeATEIbHOCTH, B TOM
YHCIlie CBSI3aHHBIM C (PU3MKOM M TEXHHKOW, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOD
Oynymien mpo¢ecCuu 1 peaTn30BhIBATh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPa30BaHUIO B 00J1aCTH (PU3UKU HA

IMPOTAXKCHUU BCEH JKU3HHU.
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B cgpepe sxonozuueckozo éocnumanusi.

ChopmMHpOBaHHOCTH IKOJIOTUYECKON KYJIbTYPhl, OCO3HAHUE TTI00ANIBHOTO XapaKkTepa
HKOJIOTMYECKUX MPOOIIEM;

IUIAaHWPOBAHUE U OCYILECTBICHUE JECUCTBUN B OKPY)KAIOIIEH Cpelie Ha OCHOBE3HAHUS
LeJIed YCTOMYMBOIO PAa3BUTHS YEJIOBEYECTBA;

pacCUIMPEHHE OMbITA AESITEIIBHOCTH 3KOJIOTHYECKOW HAITPaBIEHHOCTH Ha OCHOBE

MMEIOIINXCS 3HAaHUH 10 (Pu3MKe.

B cghepe yennocmu nayuno2o nozuanusi.

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (HU3UUECKON HAYKH;

OCO3HaHUE LIEHHOCTU HAy4YHOH JEATEIbHOCTH, F'OTOBHOCTH B IIPOLIECCE H3YYCHUS
(U3MKKM  OCYIIECTBIATH MPOEKTHYID U HCCIEAOBATENbCKYIO  JESTENIbHOCTD

HHIVNBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE JTEHCTBHUSA:

ba3oBble JJoruueckue J1ecTBUA:

CaMOCTOSITEIILHO dbopmynupoBath U aAKTyaJIM3UpPOBAThH npoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAETATD LUENd JIeSITETbHOCTH, 33/aBaThb MApaMeTpbl M KPUTEPUU UX
JIOCTHKCHMUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPHUBACMBIX (PU3HUESCKUX
SIBJICHUSX

pa3pabarpiBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHaIu3a UMEIOITUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JEATEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOBIIEISIM,
OLICHUBATh PUCKU MOCJIEACTBUMN AEATEIbHOCTH;

KOOPJIMHUPOBATH M BHITIOJHATH PabOTy B YCIOBUSX PEATHHOTO, BUPTYAIbHOTOH
KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBAaThb KPCATUBHOC MBIIIJICHUC ITPH PCIICHHUHN ) KN3HCHHBIX HpO6J’ICM.

Ba3oBrbIe uccienoBaTe/LCKHE 1eHCTBHA:

BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITIOUYEBBIMHU MOHSATUSIMHA U METOJIaMU (PU3UUECKON
HAYKU;

BJIaJICTh HABBIKAMU Yy4E€OHO-HCCIIEIOBATEILCKOM U TPOECKTHOM JIESITEIHHOCTH B
obnactu (PU3NKH, CIHOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITIOHUCKY

MCTOAOB PpCIICHUA 3aJaad (l)I/ISI/I‘{eCKOFO COACPIKaHUsA, IMIPUMCHCHHUIO PpPa3JIMYHBIX
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METOJIOB ITO3HAHUS;

BJIJICTh  BUJAAMH  JICSITEIBHOCTH 110  IIOJAYYEHHIO  HOBOI'O  3HAHHUS, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX CUTYAIIHSX,
B TOM YHCJIE TIPY CO3AaHUU Y4E€OHBIX MMPOEKTOB B 007aCTH (DU3HKHU;

BBIABJISITH ITPUYMHHO-CJIEJACTBEHHBIE CBS3M W AKTYaJIM3UPOBATh 3a4ady, BBIIBUIATH
TUIIOTE3Y €€ PEIICHUS, HAXOAUTh APTYMEHTHI JJIS TOKA3aTEIbCTBA CBOUX YTBEPKICHUM,

3a/1aBaTh IIAPAMETPHI U KPUTEPHUU PEILICHMUS;

aHaJM3UPOBATh TOJYYEHHBIC B XOJE€ PEIICHUS 3aJaud pPe3yJibTaThl, KPUTUUECKHU
OIIEHUBATh UX I0CTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHSIX;
CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a]]a4l B 00pa30BATEIILHON ESITEILHOCTH, B
TOM YHUCJIE IPU U3YYCHUU (PU3UKU;

JaBaTh OLICHKY HOBBIM CUTYaIIMsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

yYMETh IEPEHOCUTD 3HAHUS IO (PU3UKE B IPAKTUUYECKYIO 00JIACTh KU3HENESITEIIbHOCTH;
yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH; BBIABUTATh

HOBBIE UJIEH, NIPEJIaraTh OPUTHHAIBHBIC TIOJIXO0/IbI U PEIICHHUS;CTABUTH MTPOOJIEMBI

" 3a1a4M1, JOITYCKAOMUE aJIbTCPHATUBHBLIC PCIICHMA.

Pab6ora ¢ unopmanueii:

BJIQJCTh HABBIKAMH TIONy4YCHHS HHPOpMAUH  (PU3WIECKOTO  COAEpNKAHUS W3
MCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIICCTBISITH IOWMCK, aHaJu3,
CUCTEMATH3AIMI0 M HWHTEPHpETalnio WHGOPMAIMK Pa3IWYHBIX BUIOB U (Hopm
MIPEACTABIICHHS;

OIICHWBATH JIOCTOBEPHOCTH HH(OPMAITUH;

WCITOJIB30BaTh CPEIACTBA WH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJIOTHH B
pEeIICHNN KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX ¥ OpPTaHU3AIMOHHBIX 3a7ad C
coOJifoficHueM TpeOOBAaHUM OSPrOHOMHMKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepeKeHrs, TPaBOBBIX M OTUYCCKUX HOPM, HOPM HMH(POPMAITMOHHOM
0e30I1aCHOCTH;

co371aBaTh TEKCTHl (PU3MUECKOTO COJACPX,AHUS B PA3IMYHBIX (PopmMaTax ¢ ydeToM
Ha3HauYeHUs] WHGPOPMAIIMM W IIEJIEBOM ayJAWTOPHUH, BBIOHMpas ONTHUMAIBHYIO (opMmy

MMpCACTABJICHUA U BU3YyaJIU3al[UN.

KoMMmyHMKaTHBHbIE YHUBepCAJbHbIe y4eOHbIe JeiCTBHUA:
OCYIIECTBIATH OOIIEHNE BO BHEYPOUHOH 1€ATEIBHOCTH;
pacrno3HaBaTh NPEANOCHUIKY KOH(PIUKTHBIX CUTYaIHi U cMIT4aTh KOH(QIUKTHL;

Pa3BCPHYTO H JIOTUYHO H3JIaraTb CBOXO TOYKY 3PCHHA C UCIIOJIb30BAHHUCM
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SI3BIKOBBIX CPCACTB, IIOHNMATh U UCIIOJIb30BATh NPCUMYIICCTBA KOMaHHHOﬁ u
HH,HHBH,HyaHBHOﬁpa6OTBI; BI)I6I/IpaTI) TEMATUKY U MCTOIblI COBMCCTHBIX ,ZIGI?ICTBI/IIZ C
YU4CTOM HMHTCPCCOB U BO3MO>KHOCTEH KaXXJ0I'0 4JICHAa KOJIJICKTHBA,

MPUHUMATH 1 (X041 COBMECTHOU JIEATEIILHOCTH, OpPTraHU30BbIBATHU
KOOPJIMHUPOBATh JICWCTBUS N0 €€ JIOCTH)KEHUIO: COCTABJATH IUIAH JICVCTBUM,
pacrpenensitTb poiad C Yy4eTOM MHEHUW YYacTHUKOB, OOCYXKJaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OIIEHMBAaTh Ka4e€CTBO CBOET0 BKJIaJa M KaXJOr0 yYacTHUKA KOMAaHIbl B OOIIHIA
pe3yJbTarT Mo pa3paboTaHHBIM KPUTEPHSIM;

MpeIaraTb HOBBIE MPOEKTHI, OLICHUBATH UJIEU C TTO3UIMYA HOBU3HbBI, OPUTUHAIBLHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHUYECKOE IMOBEJICHUE B PA3JIMYHBIX CUTyalMsIX,

IMPOABJIATH TBOPUYCCTBO U BOO6pa)KCHI/IC, OBITh HWHHUIINMATHUBHBIM.

PeryisiTuBHbBIE YHMBepcaJbHble Y4yeOHbIe NelCTBHSA:

Camoopranuzamnus:

CaMOCTOSTENIbHO OCYIIECTBIISATH [MO3HABATENIbHYIO JEATEIbHOCTh B 00J1IacTU (DU3HKH,
BBISIBIISITH MTPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITEJIBHO COCTABIIATH IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/1ady,IlIaH
BBIMOJIHEHUS MPAKTUYECKON pabOThl ¢ y4ETOM HMMEIOLIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTCHUN;

JaBaTh OLEHKY HOBBIM CUTYaLIUsIM;

paciupsaTh paMKH Y4eOHOro IMpeaMeTa Ha OCHOBE JIMUHBIX IMPEANOYTEHUM; Nenarhb
OCO3HAHHBINA BHIOOpP, APTYMEHTUPOBATH €ro, OpaTh Ha cels

OTBETCTBEHHOCTb 32 PEIICHUE; OLIEHUBATH

IpUOOPETEHHBIN OTIBIT;

croco0CcTBOBATH (HOPMHUPOBAHUIO U IPOSBIICHUIO 3PYIULIUU B 00JACTH (PU3KKH,

MOCTOSTHHO MOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJILHBI HHTEJLJIEKT:

JABaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B 1€ TEIbHOCTD,OLICHUBATD
COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIa/IETh HAaBbIKAaMU TIO3HABATEIbHOMN pe(hIeKCUU KaKk OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IIPOLECCOB, UX PE3YJILTATOB U OCHOBAHHUI;
UCIIOJIb30BaTh NpUEMbl pe(IeKCUU IJIs OLIEHKH CHUTYyalluH, BbIOOpa BEPHOTO
peleHus.
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HPEIMETHBIE PE3YJIBTATBI

K xonmy 11 knacca obyyaromuiics HayqIuTCs:

MOHUMAaTh POJb (GU3UKA B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOH, COIUAILHON 1
ATUYECKON cepax AESITEIbHOCTH YeJIOBEKa, POJb M MECTO (M3WKHA B COBPEMEHHOU
HAy4YHOM KapTHHE MHUpa, 3HAYEHUE OIHUCATENIbHOW, CHCTEMAaTH3UPYIOLIEH,
OOBSICHUTEILHOH W IPOTHOCTUYECKOW (QyHKIMH (U3UYECKOW TEOpUH, POJb
¢bu3nyeckoil Teopur B GOPMUPOBAHUU MPECTABICHUN O (U3MUECKON KapTUHE MUPA,
MeCTO (HU3MYECKON KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX ECTECTBEHHO-
HAYYHBIX IIPEJCTABICHUN O MPUPO/IE;

pazinyarth YCJIOBHUS MPUMEHUMOCTHM HW3YUYECHHBIX MoOJieNied (PU3MYECKUX Tell U
MPOIIECCOB (SIBJICHMUI);

paznuyaTh ycioBHs (TpaHMIlbl, 00JIaCTH) NMPUMEHMMOCTH H3YYECHHBIX (PU3NYECKUX
3aKOHOB, IIOHMMAaTh  BCEOOIIMH  XapakTep  (PyHIaMEHTaJbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBaTh U  OOBICHATH  DJICKTPOMArHUTHBIE, KBAHTOBBIE  MPOIECCHl U
SIBJICHUS, MCIIOJb3ysl OCHOBHBIC TIOJOXKEHUS W 3aKOHBI  AJIEKTPOJIMHAMHKHUHN
KBaHTOBOW (PU3UKH;

OMHCHIBATH U3yUCHHbIE (PU3MUECKHE MPOIIECCHI U SIBIICHUS;

OOBSACHITH OCOOCHHOCTH MPOTEKAHUS U3YYCHHBIX (PU3NUYECKHUX SIBJICHUH; MPOBOJIUTH
HCCIIEIOBAHKUE 3aBUCUMOCTEN (PU3MUECKUX BEIMYUH

C HCIIOJB30BAaHUEM IIPSMBIX U3MEPEHUH, NPU STOM KOHCTPYUPOBATH YCTAHOBKY,
¢buKkcHpoBaTh pe3yiabTaThl MOTYYEHHON 3aBUCUMOCTH (U3HYECKUX BEIMYUH B BUJE
rpadMKOB C y4ETOM aOCOJIFOTHBIX TOTPEITHOCTEH HW3MEpPEHUM, JejaTh BBIBOJBITIO
pe3yabpTaTaM UCCIEN0BaHNUS;

MPOBOJUTh KOCBEHHbIE H3MEpeHUs (U3UYECKUX BEJIUYMH, TP STOM BBIOHMpATh
ONTUMAJIBHBIA METOJ W3MEPEHHS, OIICHUBATh AaOCONIOTHBIE M OTHOCHUTEIIbHBIC
MOTPEUTHOCTH NPSIMBIX M KOCBEHHBIX H3MEPEHUN;

MPOBOJIUTh  OMNBITBI [0 IPOBEPKE MPEMIOKEHHOM THUIOTE3bl:  IIJIAHUPOBATh
AKCIIEPUMEHT,  cOOMpaTh  HAKCIEPUMEHTAJIbHYI0  YCTAHOBKY,  aHaJM3UPOBATH

IMOJIYUYCHHBIC PE3YJIbTAThl U JACJIAaTh BBIBOJ O CTATyCC HpC,Z[J'IO}KCHHOI‘/’I T'UIIOTEC3HI,
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coOmoIaTh TpaBWiIa OE30MacCHOTO TpyAa TPU  TPOBEICHUH  HCCIICIOBAHUIA B
paMKax IIPaKTHUKyMa u y4eOHO-UCCIEeI0BATEIbCKON NEATEIIBHOCTUC
UCII0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a0OPaTOPHOTO 000pYAOBaHUS;
pemiaTh pacueTHbIE 3a/Jaud C SBHO 3aJaHHOM M HESBHO 3aJaHHOW (U3HUYECKOU
MOJIETIBIO;

penaTh Ka4eCTBEHHbIE 3a7]a4M, TPEOYIOIINe MPUMEHEHUS 3HAaHUH U3 pa3HbIX Pa3/IesioB
Kypca (U3MKH, a TakKe€ MHTErpallid 3HAHUM U3 JAPYTUX MPEIMETOB €CTECTBEHHO-
HAyYHOT'O IIMKJA: BBICTPAMBATh JIOTUYECKYIO IIEMIOYKY PaCCYKJICHHUH ¢ OMOpoW Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SIBJICHUS;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JJI1 OOBSICHEHUSI OCHOBHBIX IPUHIIMIIOB pa0OThI
M3MEPUTEIbHBIX TPUOOPOB;

aHAJIM3UpOBaTh W OLEHUBATH MOCIEACTBUS OBITOBOM M  MNPOU3BOJICTBEHHOU
NESTEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW C (PU3MYECKHMMM IpoLeccaMu, € MO3ULUN
JKOJIOTUYECKON 0€301acHOCTH, IIPEICTABICHUN 0 palroOHaIbHOM
MPUPOJONOIb30BAHUM, @ TAKXKE Pa3yMHOM HCIHOJb30BaHUM JOCTHKEHUN HAyKUH
TEeXHOJIOTUH JIs JanbHEHIIEero pa3BUTHS Y€JIOBEUCCKOTO OOIIECTBA;

MIPUMEHSTH pa3fInyHbIe CrIOCOObI PabOoThHI ¢ MH(MOpMaIMel (HU3NIECKOTO COJIEPHKAHUS C
UCIIOJb30BAaHUEM  COBPEMEHHBIX  HMH(POPMAIMOHHBIX  TEXHOJOTMH, NpU ITOM
UCIIOJIb30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUH AJIs TIOMCKA, IEpepaboTKU
U NpeabsBICHUS yUeOHON U HAYYHO-TIONYJIAPHON MH(OpMaIUK, CTPYKTYPUPOBAHUS U
UHTEpIpeTauu UHPOPMAIIUHU, TTOTYYCHHON U3 Pa3INYHBIX UCTOYHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJyYaeMyl HH(QOPMALMIO U OLEHUBATH €€ JIOCTOBEPHOCTh KAaK Ha
OCHOBE UMEIOIIMXCS 3HaHUH, TaK U HA OCHOBE aHaJIM3a UCTOYHUKA HH(OPMALINH;
MPOSIBJISITh OPTraHU3ALMOHHBIE W  IIO3HABATEJIBHBIE YMEHHUS CaMOCTOSTEIbHOIO
OpUOOpPETeHUs] HOBBIX 3HAHUN B MPOILIECCE BBIMOJIHEHHUS TMPOEKTHBIX W Y4YEOHO-
HCCIIeIOBATENIbCKUX paboT;

paboTath B rpynIe ¢ UCIOJTHEHUEM PA3IUYHbBIX COLUMATBHBIX POJICH;

OpOSBISTH  MOTHUBAIMIO K  Oyaymiedl  mnpodeccMoHanbHOM — I€ATEebHOCTH 10

CIIEHUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO UIISL.
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TEMATHUYECKOE IINTAHUPOBAHUE

Haumenosaunue
Ne

pa3zeiioB U TeM
n/n

y4eOHOTro IIpeiMeTa

Pa3znen 1. JinexkTpoanHaMuka

10-11 KJIACCBI

KomnuectBo [IporpaMMHOE COZIEpIKAHHE
4acoB

XapaKTCpHCTHKa ACATCIIBHOCTHU

00yJaroIMMXCs
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OneHka BeJIMYHHBI
TOPU30HTAIBHOU
COCTAaBJISIOIIEH
MAarHUTHOW UHAYKIIHHU
MAarHUTHOTO TOJIS

3emutn (ITPaKTUKYM)

MaruautHoe none. Bexktop

MarHuTHOM UHAYKIMHU. [ [puHIHAn

CYIICPIIO3NINN MAaTIrHUTHBIX MOJICH.

JInHMY MarHUTHOW MHIYKIIHH.
MarauTHoeE 1oJie KaTyIIKUC

TOKOM

Onepuposams NOHAMUAMU. MAaTHUTHOE
10JI€, BEKTOP MarHUTHOW MHIYKITUH,
JUHUM MarHUTHON MHAYKIIUH.
Ymems hopmynupoBaTh IPUHITUTI
CYNEepHO3UIIMA MAarHUTHBIX TOJIEH,
n300pa)ath JUHUA UHAYKIUU
MAarHUTHOTO MOJIs KATYIIKU C TOKOM,
coOHMpAaTh IKCIIEPUMECHTAITBHYIO
YCTaHOBKY.

IIpusooumsv npumepsvt MPUPOTHBIX
00BEKTOB U TEXHUUECKUX YCTPOMUCTB,
SIBJITIOIIHAXCS UCTOYHUKAMU
IMOCTOSTHHOT'O MAarHUTHOT'O ITIO0JISL.

I Ipumernsims TPUHLINAN CYTIEPHO3ULTUN
MarHuTHBIX ITOJICH.

HUccnedosamv IPOCTPAHCTBEHHYIO

OpHUCHTAIHIO BEKTOpAa MHAYKIHUHA
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MarHuTHOTO MOJIs, CO3JaBacMOro

Ha OCH COJICHOMA IIPH CYIIEPIO3ULINHU
MarHUTHOTO 110JI 3€MJIM 1 MAarHUTHOT'O
MOJIs COJICHOMJIA, B 3aBUCUMOCTHU

OT CUJIBI TOKA B BUTKAaX COJICHOMA U
UHmMepnpemuposams OTy4CHHbIC
pEe3yJIbTaTHI.

Onpeodensimop 110 pe3yabTaTaM
MIPOBEJICHHOIO SKCIIEPUMEHTA MOTYJIb
FOPU30HTAIIBHOM COCTaBJISIOLICH
BEKTOpa MarHUTHON MHIYKIIUU
MarHUTHOTO T10JIsI 3eMJIU, OIICHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh U3MEPEHHON (PU3UUYECKON
BCJIMYMHBI.
Hcnonv3oeams KoMIac, COJICHOU/I,
J1a00paTOPHBIN OJIOK MUTAHUS,
TPaHCIIOPTHP.
Pewamv 3anaun Ha TpUMEHEHNE
MIPUHLINIA CYTIEPIIO3UIIUN MarHUTHBIX

noJIEN
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1.2.

HSMGpCHI/IC 3aBUCUMOCTH
BCJIMYUHBIMATrHUTHOU
WHAYKIIUHA MAroHuTHOT'O
I10JIs1 Maramra oT

paccTosHUs (TPAKTUKYM )

MaruautHoe none. Bektop
MarHUTHOM UHAYKIUHU. JInHUM
MarHUTHOM UHAYKIMHA. MarHuTHoe

I10JI€ IMMIOCTOAHHOI'O MarHuTa

Onepuposamsb NOHAMUAMY. MATHUTHOE
10JIe, BEKTOP MAarHUTHOW WHIYKIIHH,
JIMHUA MarHUTHOW WH]TyKITUH.

Ymems n300paxkaTh TUHUN UHIYKITUH
MarHUTHOTO TOJISI TOCTOSTHHOTO
MarHuTa, cooupaThb
HKCIIEPUMEHTAIbHYIO YCTAaHOBKY.
IIpusooums npumepvl TPUPOTHBIX
OOBEKTOB M TEXHUYECKUX YCTPOUCTB,
SBIISIOIINXCSI HCTOYHUKAMHU
MOCTOSTHHOTO MarHUTHOTO TOJIS.
Ipumensams cmapTdoH

C MPEAYCTAaHOBJIEHHBIM MMPOTPAMMHBIM
oOecrieueHrueM JIsi U3MEpPEHUs
BEJIMYMHBI MATHUTHOTO TIOJISA, TIpaBuia
MOCTPOCHUS TpaUKOB 3aBUCUMOCTEH
(bu3MYECKUX BEIWYUH IPYT OT JIpyra.
Hccneoosamsb 3aBUCUMOCTD BETHMUHHBI
MarHUTHOW MHIYKIIMA MAarHUTHOTO
TOJISI IOCTOSTHHOTO MarHuTa

Ha €ro MPOJOJILHOW OCH CUMMETPUU

OT paCCTOSAHUA MCXKIY HEHTPOM
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1.3.

HaOaronenue
MarduTHOTO
rucTepesuca

(IpaKkTUKyM)

MarnutHoe nosie. Bektop
MAarHUTHOW MHAYKUUH. JIMHUK
MAarHUTHOM MHAYKUHUHW. MarHutHoe
T10JI€ KaTYIIKUA C MOCTOSTHHBIM

TOKOM. MarHuTHoe€ 1moJjie

MAarHuTa ¥ TOYKOU U3MEPEHUM

U UHMepnpemupo8ams IOITyICHHBIE
pE3yIbTaTHI.

Cmpoums SKCTIEPUMEHTAILHO TpaduK
3aBUCHUMOCTH MOJYJSl MAarHUTHOU
MHYKIIMM MarHUTHOTO TOJIS
MMOCTOSIHHOTO MarHUTa

Ha ero MpoJ0JbHON OCU CUMMETPHUH
OT PACCTOSIHUSI MEXITY LEHTPOM
MAarHATa U TOYKOW U3MEPEHUN

(c yueTom aObCOJIFOTHBIX MOTPEIIHOCTEH
M3MEPECHHBIX (PU3NYECKUX BEJIUYHH).
Hcnonvzoeams TUIMHAPUYECKUN
MMOCTOSIHHBIA MArHUT, JIUHEUKY.
Pewams 3a1aui Ha TPUMEHEHUE
MIPUHIIAIA CYTIEPIIO3UIIUN MarHUTHBIX
roJjen

Onepuposams nouamusamu: MarHUTHOE
10JI€, BEKTOP MarHUTHOW MHIYKIIUH,
JMHUA MarHUTHOW UHAYKIWU,
dheppomMarHeTuk, MarHUTHBIN

TUCTCPE3UC.
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B BCHICCTBC. q)eppOMaFHCTI/IKI/I.

MarHuTHbIA TUCTEPE3UC

Ymems n300paxkaTh TMHUM UHIYKIUH
MarHMTHOTO MOJIS KaTyLIKU

C MOCTOSIHHBIM TOKOM, OOBSCHATD
ABJICHUS (heppoOMarHeTu3Ma

Y MarHUTHOI'O TUCTEpE3Uca, COOMpPaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY.
IIpusooums npumepsvl MaTEpUAIIOB,
oOnagaroumx (peppoMarHuTHEIMU
CBOWCTBAMU.

Ipumenams cmapTdoH

C MPEAYCTAaHOBJIIEHHBIM MMPOTPAMMHBIM
oOecrieyeHnueM Isi U3MEpPEHUst
BEJIMYMHBI MATHUTHOI'O T0JIsA, IPaBUiia
MOCTPOEHHUS Ipa)UKOB 3aBUCUMOCTEN
(bu3nyecKuX BEIWYHH IPYT OT JIpyra.
Hccnedosamb 3aBUCUIMOCTD BETMUNHBI
MarHMTHON MHyKIIUU MarHUTHOTO
1oJisi BOJIM3M TOPIIA KATYIIKH

C MMOCTOSIHHBIM TOKOM, HAMOTaHHOM

Ha (peppOMAarHUTHBIN CepICUHUK,

OT CHJIBI POTEKAIOIIETO Yepe3 KaTyIIKy

TOKA U UHMEPNPemupo8amby
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1.4

N3yuenue paboThI
AIEKTPOJBUraTENS U
JTUHAMO-MaIlWHbI

(uactp 1) (Jrexuus)

[TocTostHHBIN TOK, cUIa AMmiepa
(ee HampaBiieHUE U MOJIYJIb),
AIEKTPOABUTATEb MOCTOSIHHOTO
TOKa, TMHAMO-MallllHa (reHepaTop

ITOCTOSTHHOTO TOKA)

MIOJTyYEHHBIE PE3YJIbTaThl
KaK HaO0JIF0ICHHE MAarHUTHOTO
rUCTEpe3nca.

Cmpoumbs 3KCIEPUMEHTAIBHO IpaduK
3aBHCHUMOCTH MOJYJISl MATHUTHOU
WHIYKIUY MarHUTHOTO NOJI KATYLIKHC
(eppOMarHuTHBIM CEpACYHUKOM

OT CHJIBI ITIPOTEKAIOIIETO Yepe3 KaTyIIKy
TOKa (C yueToM aOCOJIFOTHBIX
ITOIPEIIHOCTEN N3MEPEHHBIX
(bU3UYECKUX BETUYMH).

Hcnonvzosams 1abopaTOpHBIM
VMCTOYHHUK TUTAHUS

Onepuposams noHAMuUAMUY. CATIA
Amnepa, 3JIEKTPOJIBUTATENb,
JUHAMO-MallliHA.

Ymems onpenensate Moayib

Y HamnpapJIE€HUE CHIIBI AmIepa.

3Hamb UCTOPUIO U300pETEHUS
AIEKTPOJBUTATENS

Y COBEPILIEHCTBOBAHUS

€ro KOHCTPYKIIUH, YCTPOHCTBO
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1.5.

N3yuenue paboThI
AIEKTPOJBUTATENS U
JTUHAMO-MaIlWHbI

(gacTpb 2) (MPaKTHKYM)

[TocTostHHBIN TOK, cUIa AMmiepa
(ee HampaBlieHHUE U MOIYJIh),
AIEKTPOABUTATEN IOCTOSHHOTO
TOKa, TMHAMO-MallllHa (reHepaTop

ITOCTOSTHHOTO TOKA)

Y IPUHIIAI IEHCTBUS
AIEKTPOABUTATENSI TOCTOSIHHOTO TOKA
Y JUHAMO-MAIIIUHBI.

IIpusooums npumepsvt TPUMEHECHUS
AIIEKTPOBUTATEINSI TOCTOSIHHOTO TOKA
Y JMHAMO-MAIIIUHBI.

Onpedensimp HaNIPaBJICHUE BPAIICHUS

SIKOPS SJICKTPOABUTATEIIS IIPU 3alaHHOM

HAIPABJICHUU TIPOTEKAHUS
JIEKTPUYECKOTO TOKa B 0OMOTKaX
CTaHWHBI.

Pewams 3a1a4u 0 3JIEKTPOJBUTATENIE
MOCTOSTHHOTO TOKa M TUHAMO-MaIlIHHE
Onepuposams noHAMuUAMUY. CATIA
AmMriepa, 31eKTpOABUraTeNb, JUHAMO-
MaII1Ha.

Ymems onpenensate Moayib

Y HampaBJIeHUE CUIIBI AMTiepa,
coOUpaTh FIKCIIEPUMEHTAIILHYIO
YCTaHOBKY.

IIpueooums npumepvi TPUMEHEHUS

QJICKTPOABUTATCIIA ITIOCTOAHHOI'O TOKA
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Hroro no pazaeny

10

Y JUHAMO-MAILUHBI.
[Ipumensimos TEOPETUUECKUE CBEIECHUS
00 3JIEKTPOABUTATENE IOCTOSTHHOTO
TOKa U O TUHAMO-MAIlINHE
JU1s1 OObSICHEHHSI TPOBOJIUMOTIO
HKCIIEPUMEHTA.
Hccneoosams 1BE 3aBUCUMOCTH:
1) cuiel TOKA, BRIpabaThIBaEMOM
TE€HEPATOPOM, OT BEJIMYMHBI MOMEHTA
CHWJIBL, IPUJIOKEHHOTO K €r0 Bally;
2) BEIMYMHBI HATIPSHKECHUSI, TI0IaHHOTO
HAa 3JIEKTPOABUTATEIIb,
OT YaCTOTHI €0 BPAILEHHUS
Y MEXaHUYECKOM HAarpy3KH €ro Bajau
uHmepnpemuposams  TOJIyYECHHbIE
pE3yNbTATHI.
Hcnonvzoeams 31€KTPOMOTOP,
71a00paTOPHBIN UCTOYHUK MHUTAHMUS,

peocTar, MYJIbTUMCTP
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Pa3nen 2. Kojie0anusa 1 BOJIHBI.

2.1.

N3ydenue 3aBUCUMOCTH
nepuoa KojaeoaHui
JIMHEUKH

HA HWIMHAPUYECKOU
MTOBEPXHOCTHU

OT paauyca ee

KPUBH3HBI (TPAKTUKYM)

["apmoHMueckue KoneOaHus.

WX xnuHemaTudeckoe,
JTMHAMUYECKOE U SHEPTETHYECKOE
onucanue. I[lepuon u yacrora
kosnebanuil. [leproa Manbix
CcBOOO/IHBIX KOJIeOaHUMN

MAaTCMaTH4YCCKOI'O MajATHHUKA

Onepuposams NOHAMUAMU.
rapMOHUYECKUE KOoJieOaHus,

MIEPHO]T M 4aCTOTa KoJieOaHUH.

Ymems 3anuceiBaTh

Y UHTEPIPETUPOBATh YPABHEHHE
TapMOHUYECKHAX KOJICOAHUH, IPUMECHSITh
3aKOH COXPAHCHHS YHEPTUU

11 KOJe0aTeNbHBIX MPOLIECCOB,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, OOBSICHSITH POJIb MAJIOCTH
aAMIUTUTY/TbI KOJIEOAHUH.

IIpusooums npumepst KoneOaTEIBHBIX
MPOIIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH MEepUOoaa KojieOaHu
JIMHENKHU Ha HWIMHAPUYECKON
MMOBEPXHOCTH OT pajJiiyca ¢ KPUBU3HEI.
HUccnedosamv 3aBUCUMOCTH MIEPHOJIA
KOJICOaHMI IMHEUKHU

Ha IWIHHIPUICCKOMN MTOBEPXHOCTH

OT pajuyca €€ KpUBU3HbI
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2.2.

N3ydenune 3aBUCUMOCTH

aAMIUTATYbI KOJICOAHUI

["apMonnyeckue koneOanus.

AMHJII/ITy,Z[a, nepuoa u 4aCtoTa

U UHMepnpemuposams MOITy4YCHHYIO
3aBUCUMOCT.

Cmpoumb TpaduK 3aBUCHMOCTH
nepuoja KojaeOaHui JTMHEHKH

Ha [IWJIMHPUYECKON MOBEPXHOCTH

OT paJnyca €€ KpUBU3HbI

Y JIMHEAPU30BBIBATh ATy 3aBUCUMOCTD
(c yueToM abCOIOTHBIX MOTPEITHOCTEN
U3MEPSIeMbIX GU3MUECKUX BEITUUNH).
[Ipumensms IpaBUIIa MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3UUECKUX
BEJIMYUH JIPYT OT Apyra.
Hcnonvzoeams TUHENKY, CEKYHAOMED.
Yemanasnusams 63aumocessu

MEX]ly KHHEMATUYECKUM,
JTMHAMUYECKUM U SHEPTe€TUYECKUM
OMMCAaHUEM TAPMOHUYECKUX
KOJIeOaHM.

Pewamv 3anaum Ha TapMOHUYECKHUE
KoJIeOaHms

Onepuposams NOHAMUAMU:

rapMmOHHUYCCKHE KOJI€6aHI/I$I,
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IIPY>XKUHHOT'O MasATHHUKA
OT BpCMCHHU

(IpaKTUKyM)

KOJICOaHMIA.
[lonATHE O 3aTyXarmux

KOJICOaHUSX.

aMIUIUTY/1a, IEPUOJ U YacTOTa
KoJiIeOaHUM, 3aTyXaHue KoJieOaHUM.
Ymems 00BACHATD 3aTyXaromue
KOJIeOaTeIbHBIE MPOIIECCHI C TIO3UITUH
3aKOHA U3MEHEHHUS MEXaHUYECKON
SHEPruu, COOUpaTh
HKCIIEPUMEHTAIBLHYIO YCTAHOBKY.
IIpusooums npumepol 3aTyXarOMIUX
KOJIeOaTeIbHBIX MPOIIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMILUTATYABI KOJIeOaHU I
MPY>KUHHOTO MAasITHUKA OT BPEMEHU MPHU
HaJIMYUH 3aTyXaHUS.

Cmpoums rpadvK 3aBUCUMOCTH
aMIUTUTY/IBI 3aTyXaIOMNX KOIeOaHui
MasTHUKA BPEMCHH U JINHCAPHU30BBIBATh
ATy 3aBUCUMOCTbH (C YUETOM
a0COJIOTHBIX MOTPEITHOCTEH
U3MepSIeMbIX (U3UUYECKUX BEIIMUWH).

[ Ipumensams TIpaBUIIa MOCTPOCHUSA
rpaMKOB 3aBUCHMOCTEH (PU3UIECKUX

BEJIMYMH JIPYT OT JApYTa.
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2.3.

N3mepeHnne akTUBHOTO
U PEAaKTUBHOI'O
COINPOTUBIICHU
KaTyLIKA
WHIyKTUBHOCTH

(IpaKkTUKyM)

[lepeMeHHBIN TOK. AMIUTUTYAHOE U
JEUCTBYIOLIEE 3HAYECHHUE CUIIBI TOKA
1 HanpspkeHus. CHHYCOHUTalTbHBIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOp U KaTyIlIKa
WHIYKTUBHOCTH B LIETIH
CUHYCOMIAJIBHOIO IIEPEMEHHOTO
TOKAa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHO€ U MHIYKTUBHOE)

COINPOTHUBIICHUE

HUccrneoosamsb 3aBUCUMOCTH aMILTUTY JIbI
3aTyXaroumx KojieOaHui MasiTHUKA

OT BPEMEHHU U UHMEPRPEMUPOBANb
ATy 3aBUCUMOCTb.

Hcnonvzoeamsb TUHENKY U CEKYHIOMED
Onepuposams NOHAMUAMU:
MePEMEHHBIN TOK, AMIUTUTYIHOE

U JICUCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA
Y HaIIPSKEHUS, CUHY COMIATbHBIN
MIEPEMEHHBIN TOK, aKTHBHOE,
pPEaKTUBHOE, EMKOCTHOE U WHIYKTUBHOE
CONPOTHUBJICHUE.

Ymems 0OBSICHATH TOBEACHNE
pe3ucTopa, KOHJIEHCATOpa U KaTYyIIKH
WHIyKTUBHOCTH, BKIIFOUCHHBIX B IICTIH
CUHYCOUJATBLHOTO TIEPEMEHHOI0 TOKA,
CcOOUPATH ANEKTPUUYECKYIO LIETb
(Tmoce0BaTeIbHO COSTUHEHHBIC
PE3UCTOP U KaTyITKa UHTYKTUBHOCTH,
MOJKJIIOUCHHBIE K TEHEPATOPY).
IIpusooums npumepvl IPUMEHEHUS

PECAKTHBHBIX 3JICMCHTOB B LICIIAX
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MEPEMEHHOTO TOKA.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUIUTYAbI HAIIPSKEHUS
Ha PE3UCTOPE OT YACTOTHI MTOABAEMOTO
Ha BXO/I LIEMH IEPEMEHHOTO
HaANPSDKEHUS TOCTOSTHHOW aMIUIUTY/IbI.
Cmpoums rpadvK 3aBUCUMOCTH
aAMIUTUTY/Ibl HAPSKEHUS Ha PE3UCTOPE
OT YacCTOTHI 10JIaBAEMOT0 HA BXOJ LIETH
IIEPEMEHHOT0 HAIIPSKEHUS IOCTOSTHHON
aMIUTUTYIbI (C y4€TOM aOCOIOTHBIX
ITOTPEIIHOCTEN N3MEPSAEMBIX
(U3UYECKUX BEJTMYMH).

[Ipumensams IpaBUIIa IIOCTPOCHHUS
rpadMKOB 3aBUCUMOCTEHN (PU3UUECKUX
BEJIMYUH JAPYT OT ApYTa.

Hccneoosamsb 3aBUCUMOCTD aMILTUTY IbI
HaIIPSDKEHUS HA PE3UCTOPE OT YaCTOTHI
I10/1aBaEMOT0 Ha BXOJ LN
MEPEMEHHOTO HANPSKEHUSI TOCTOSTHHOM
aAMIUTUTYIbl U UHMEPNPEemupo8ans

ITOJIyYEHHYIO 3aBUCUMOCTb.
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2.4.1. Bseneuue
B DKCIIEPUMEHTAILHYIO

aKyCTHUKY (JIEKIIHS)

MexaHuuecKkue BOJIHBI, YCIOBUS
ux pacnpocrtpanenus. [lonepeunsie
Y TIPOJI0JIbHBIE BOJIHBL. 1lepuon,
4acToTa, CKOPOCTh
pacnpocTpaHEHUs U JJIMHA BOJIHBI.
OtpaxxeHue, MpeoMJICHHE,
uHTephepeHIus U AudpaKius
BOJIH. 3BYK KaK ME€XaHU4ecKas
BoJiIHA. CKOPOCTH 3BYKa.
I'poMKkoCTh 3ByKa. BeIicoTa TOHA.

O6eptonbl. TeMOp 3ByKa

Onpedensims aKTUBHOE CONPOTUBIICHUE
KAaTYIIKA UHTYKTUBHOCTHU

(0 HU3KOYACTOTHOU 00JacTu rpaduka)
Y UHYKTUBHOCTb KaTYIIKU

(110 BBICOKOYACTOTHOM YacTH rpaduka).
Hcnonvzoeams TEHEPATOP HU3KOU
JaCTOTHI, OCHMIUIOTpad) WM BOIBTMETP
MIEPEMEHHOTO HATIPSKCHHSL.

Pewams 3a1auu Ha 1IeNTU TIEPEMEHHOTO
TOKa C pe3UCTOpPaMHU, KOHIEHCATOpaMHU
Y KaTyIIKaMUd UHYKTUBHOCTH
Onepuposamb NOHAMUAMU.
MeXaHU4ecKas BOJHA, MEPUOI,
4acTOTa, CKOPOCTh PACTIPOCTPAHCHHSI

Y JTTHHA BOJIHBI, OTPaKEHUE,
npesnoMJeHue, MHTepdepeHus

U TUQPAKIMs BOITHBI, 3BYK, CKOPOCTb,
I'POMKOCTb, BHICOTA TOHA, 00EPTOH

U TEMOD 3ByKa.

Ymems 0OBSICHATH pa3inune MExXIy
MOTIEPEYHBIMU U TIPOJAOIEHBIMU

BOJIHAMM.
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2.4.2. Ocnumiorpamma u
CIIEKT] TJIACHBIX

3BYKOB (ITPaKTUKYM)

[lepuon, yacTora, CKOPOCTh

pacnpoOCTPAHEHHUSI U JJIMHA BOJIHBL.

CxopocTb 3ByKa. [ pOMKOCTB 3ByKa.

Bricora Tona. O6eptonsl. TemOp

3Byka. CekTp 3ByKa

3namo HOpMyIIbI, CBS3bIBAIOIINE
CKOPOCTb, IEPUO/I, HACTOTY U JTUHY
BOJIHBI, TPOCTEUILINE METO/IbI
VCCJIEIOBAHMSI 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepsi 3ByKOB pa3zHOil
I'POMKOCTH, BBICOTBI TOHA U TeMOpa,
SBJICHUM OTPAKEHUS, IPEIIOMIICHUS,
UHTEpPEPEHIIUN U TU(PAKIIMK BOJIHBI.
Onpeoenamp Ha CIIyX 3BYKH BBICOKUX U
HU3KUX YaCTOT, TOHAIbHBIE 3BYKH

Y TITyMBI.

Pewams 3anaum 0 3ByKOBBIX BOJIHAX
Onepuposams NOHAMUAMU: BBICOTA
TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP
3BYyKa, OCHIJIJIOTpamMma.

Ymemwv 00bsICHATD, Kakast HHPOpMALIHS
COJIEPKUTCS B OCLIMIIJIOTpaMME,

a Kakasi B CIIeKTpe, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY.
IIpusooums npumepvl TPUPOIHBIX
IIPOLIECCOB U TEXHUYECKUX YCTPOMCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIbHBIE
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3BYKH U IIYMbI, UX OCIUJUIOTPAMM
U CIIEKTPOB.

[Ipumensmo AJig NOTy4EHUS
OCLIJIJIOTPaMM M CIIEKTPOB 3BYKOB
MEPCOHAJIbHBIN KOMITBIOTED

¢ MUKpPO(OHOM Wi cMapT(HOoH

C MPEAYCTaHOBJIECHHBIM ITPOTPAMMHBIM
00ecrieYeHUEM.

Dopmynuposams TUIOTE3Y O XapaKTepe
OCLIAJUIOTPAMM H CTIEKTPOB Pa3IUIHBIX
3BYKOB.

Hccnedosams oCIAIIIOTPAMMBIH
CHEKTPHl Pa3jIMYHBIX TJIACHBIX
3BYKOB OJIU3KUX YACTOT

U UHMEPNPemupo8ams T
OCIIJIJIOTPAMMBI U CTICKTPHI.
Onpedensims 1O OCUUIIIOTPAMMaM

Y CTICKTPaM aMIUTATY bl 3BYKOBBIX
BOJIH, YaCTOTHI MX TOHOB U 0OEPTOHOB,
OIICHUBAThH A0COIOTHHIE

Y OTHOCUTEJIHHBIE TIOTPEITHOCTH

HN3MCPCHHBIX (I)I/ISI/IIIGECKI/IX BCJIINYHH.
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2.5.1. Crosune MEXaHUYECKHUE

BOJIHBI (JICKITHS)

Crosiuas MexaHM4YeCcKasl BOJIHA

KaK cyMMa JIByX BOJIH, O€ryIux

B TIPOTUBOMOJIOKHBIX
HanpaBieHusx. [lonepeynsie

Y TIPO/IOJTbHBIE CTOSTYME BOJHBI.
[Tepuon, yacTora, CKOPOCTH
pacpOCTPAHEHHUS U JJIMHA CTOSYEH
BOJIHBI. ¥Y3IIbI U TyYHOCTH.
Bnusinue rpanui ogHOMEpHOR
cpeabl Ha GOPMUPOBAHUE CTOTUUX
BOJIH. Pe30HaTOpBI C OTKPBITHIMU U
3aKpBITHIMU KOHIIAMH. Y CIIOBUS
00pa30BaHUsI CTOSTYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHO# TOH ¥ 0OEPTOHBI

CTOSTYEN 3BYKOBOM BOJIHBI

Yemanasenueamo 63aumoceasu
MEXIy TPOMKOCTBIO 3ByKa U BUIOM
OCLMJUIOTPaMMBI; MEKTy BBICOTOU
TOHa (TeMOPOM 3BYyKa) M BUJIOM
CHEeKTpa

Onepuposams noHAMuUAMU: CTOSTYAS
BOJIHA, Y3€JI ¥ IIyYHOCTh CTOSIYEH
BOJIHBI, OCHOBHOW TOH M 00€PTOH
CTOSTYEN 3ByKOBOM BOJIHBI.

Ymems 0OBACHATH yCIOBUSA
00pa30BaHMsI CTOSIYMX 3BYKOBBIX BOJIH
B Pa3IMYHBIX PE30HATOPAX, MIPUHIUI
JEUCTBUSI KAMEPTOHA.

3Hamob BUIIBI TPAHUYHBIX YCJIOBHIA,
(dbopMyIly, CBSI3bIBAIOLIYIO YACTOTHI
OCHOBHBIX TOHOB 1 00EPTOHOB

C IJIMHOM pe30HaTOpa U CKOPOCTHIO
3BYKa.

IIpusooums npumepsl 3ByKOBBIX
PE30HATOPOB.

Pewamw ipocrenne 3anauun

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 U3ydenwue cekTpa
3BYKa JINHEIHOTO
pe3oHaropa

(TIpakTUKYM)

OCHOBHOI TOH ¥ 00EPTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Onepuposams nonamusmu: OCHOBHOU
TOH ¥ OOEPTOHBI CTOSTYEH BOJIHBI,

TeMOp 3ByKa, CIIEKTP 3BYKa.

Ymems 00BACHATD, Kakas uHGOpMAITUs
COJIEP/KUATCSI CIIEKTPE 3BYKOBOU BOJIHBI,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvl TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

[Ipumensms AJid IOTYYEHUS 3BYKOB
CaMOJEIbHBIN aKyCTUYECKUI PE30HATOP
(mMpoOUpKyY, YACTUYHO 3aMOJTHEHHYIO
BOJION), a JJIs1 IOJTyYEHUs CIIEKTPOB
3BYKOB — [TIEPCOHAIIBHBIN KOMIIBIOTEP

¢ MUKpO(OHOM Wi cMapTHOH

C IPEAYCTaHOBJIEHHBIM TPOrPAMMHBIM
o0ecreyeHueM.

Dopmyauposams TUTIOTE3Y O XaPAKTEPE
3aBUCUMOCTEHN 4acTOThl OCHOBHOI'O TOHA
Y TIepBOro0 00epTOHA 3BYKOBOM BOJIHBI OT
JUIMHBI PE30HATOPA.

Cmpoums TMHEapu30BaHHbIE rpaPuUKU
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3aBUCUMOCTEHN 4aCTOThl OCHOBHOTO
TOHA ¥ MIEPBOr0 00EPTOHA 3BYKOBOM
BOJIHBI OT BBICOTBI BO3/YIIIHOTO CTOJI0A
B MPOOUPKE (C yueToM aOCOTIOTHBIX
ITOIPEIIHOCTEN U3MEPSEMBIX
(bu3NYECKUX BETUYHH).

[Ipumensime paBuia HIOCTPOCHUS
rpauKoOB 3aBUCUMOCTEN (PUBNYECKUX
BEJIMYMH APYT OT JpyTa.
HUccnedosamwv rpaduky 3aBUCUMOCTEMN
4aCTOTHl OCHOBHOTO TOHA M MTEPBOTO
00epTOHa 3ByKOBOW BOJIHBI OT BHICOTHI
BO3JIYIITHOTO CTOJIOA B IPOOUPKE

U UHmMepNPemupo8amy 3T rPAPUKU.
Onpedensimb CKOPOCTh 3BYKa B BO3AYXE
1o rpadukam 3aBUCUMOCTEN 4aCTOTHI
OCHOBHOTO TOHA U MEPBOro 00EpTOHA
3BYKOBOH BOJIHBI OT BBICOTBI
BO3JIYIIIHOTO cT0JI0A B MPOOUpKE,
OLICHUBATh a0COJIOTHYIO

Y OTHOCHUTEJIHHYIO TIOTPEITHOCTD

M3MepeHHON (U3UYECKON BEIIMUUHBI
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2.6.1.

N3mepenue nokasarens
IPEJIOMIICHUS
ITOCKOapasuIeIbHON

MJIACTHUHBI (TPAKTHKYM )

Jlyu ceta. OTpaxkeHue cBeTa.
3aKOHBI OTPAKEHUS CBETA.
[Ipenomnenue cBeta. 3aKOHBI
IPEeIOMJICHUS cBeTa. AOCOIIIOTHBIH
TIOKa3aTeNb MMPEIOMIICHUS.
OTHOCHUTEINbHBIN MOKA3aTENb

PEIOMIICHUS

Onepuposams nonsmusmMu: Ty4 CBETA,
OTpaXEHUE CBETA, MPEJIOMIICHUE CBETA,
a0COIOTHBIN M OTHOCUTEIbHBIN
MOKa3aTelb MPEIOMIICHUS.

Ymems popmMynupoBaTh 3aKOHBI
OTPa)KEHUS CBETA, 3aKOHBI
MIPEJIOMJIEHUS CBETA, COOUPATh
SKCIIEPUMEHTAIIbHYIO YCTAHOBKY.
IIpusooums npumepvl ONTHUECKUX
SBJICHUM, B KOTOPBIX HAOIIOIAIOTCS
SABJICHUSI OTPAKEHUS U MPEIIOMIICHUS
CBETA.

[ Ipumensims 3aKOHBI PEIIOMIICHUS
CBETa.

Cmpoumbs X011 Tydeu npu
MPEJIOMIICHUU CBETaHA

MTOBEPXHOCTH.

Uccrneoosamv n3meHneHue
HaIlpaBJICHUS Jy4ya CBETa, MaJarollero
Ha OOKOBYIO MOBEPXHOCTh
TUIOCKOIIApasjiebHOM TIACTUHBI,

B 3aBUCUMOCTHU OT yI'JIa IIaJACHHUA
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2.6.2

N3mepenue nokazarens
PETOMJICHUS TIPHU3MBbI
110 MUHUMAJIBHOMY YTJIy
OTKJIOHEHUS JIA3€PHOTO

ay4a (IpaKTUKYM)

IIpenomiienue cBeTa. 3aKOHBI
peJIOMJICHUS CBETa. AOGCOIOTHBIN
MOKA3aTelb MPEJIOMIICHUSI.
OTHOCUTENBHBIN IOKA3aTENb
npenomiieHus. [Ipusma.

ITpesoMIISIOINM IO IPU3MBI

U UHmMepnpemuposams MOJyYCHHbIE
PE3YNbTATHI.

Onpedensimsb NOKa3aTeNb MPETOMIICHUS
MaTepHuaa INIOCKONapalIeIbHON
IUTACTHHBI, OLICHUBATh a0COJIIOTHYIO

Y OTHOCUTEJIBHYIO IIOIPEIIHOCTh
M3MEpPEHHON (PM3UYECKON BETUUUHBI.
Hcnonvzoeams Ta3epHYIO YKa3Ky,
JINHEUKY.

Pewamy 3ana4n Ha IPEIOMIIEHUE CBETA
Onepuposamsb NOHAMUAMU:
IPEIOMJIEHUE CBETA, aOCOJIIOTHBIN

Y OTHOCUTEJIBHBIN ITOKA3aTENb
IIPEJIOMIIEHUS, TPETOMIISIOILHAN yTO
IIPU3MBI.

Ymems paccunThIBaTh MUHUMAJIBHBIN
YTOJI OTKJIOHEHHS Jy4a TPEYroJIbHOU
PaBHOCTOPOHHEHN MPU3MOIi, cCOOMpaTh
DKCIIEPUMEHTAIIBHYIO YCTAaHOBKY.
[Ipueooums npumepsi ONTUUECKUX
npuOOpPOB, B KOTOPHIX MPUMEHSIOTCA

MMPCIIOMIIAIOIINUE ITPHU3MBIL.
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[Ipumensims 3aKOHBI IPETOMIICHUS
CBETA.

Cmpoumbs X011 JTy4el B TPEYroJIbHON
PAaBHOCTOPOHHEN IPU3ME B CIIy4ae
IIPOU3BOJIBHOTO HAIIPABJICHUS MTa/ICHHUS
Jy4a ¥ B CIy4yae MUHUMAJIBHOTO yrja
OTKJIOHEHHUS JTyya.

Hccneoosamsb 3aBUCUMOCTD yTIIa
OTKJIOHEHHS JTy4a TPEYrOJIbHON
PaBHOCTOPOHHEN MPU3MOM

OT HaIIpaBJICHUsI NAJAKOUIEr0 Jydau
uUHmMepnpemuposams MOJTy4YCHHbIE
pE3yNbTATHI.

Onpedensims 10 NOTYYEHHOMY
3HAYEHUI0 MUHUMAJIBHOTO YIJIa
OTKJIOHEHHS JTy4a TPEYroJIbHON
PaBHOCTOPOHHEW MTPU3MOU ITOKA3ATEND
MPEJIOMJICHUSI MaTepHalia MPU3MBbI,
OLICHUBATh a0COJIOTHYIO

Y OTHOCUTEJIBHYIO MOTPEIIHOCTh
M3MEPEHHON (PU3NYECKOn

BCIIMYMHBI.
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2.7.1.

[Ipumenenue s3ddexra
MIOJTHOTO BHYTPEHHETO
OTpakKeHUS

B U3MEPEHUAX (JICKITHS)

1

[lonHOE BHYTpEHHEE OTPAKEHHUE.
[IpenenbHbIN yroJl MOJIHOro

BHYTPCHHCTO OTPAKCHUA

Hcnonvzoeams npu3My, Ja3epHYIO
YKa3Ky, TPaHCIIOPTHP.

Pewams 3a0a4n 0 IpEeIOMIICHUH JTydei
B IIpU3Max

Onepuposams noHAmMusAMU.: TIOJTHOE
BHYTPEHHEE OTPAKEHUE, TIPEICTIBHBIN
YTOJI IIOJTHOTO BHYTPEHHETO
OTPAXKEHUS.

Ymems popmynupoBath ycioBue
BO3HMKHOBEHUS MIOJIHOTO BHYTPEHHET O
OTPAXKEHUSI.

3nams opMyiy, CBSI3BIBAIOIIYIO YO
IIOJIHOI'O BHYTPEHHETO OTPAKEHUS

C aOCOJIIOTHBIMU NTOKA3aTENSIMU
IIPEJIOMIIEHUS CPEL.

IIpusooums npumepvl TPUPOAHBIX
SABJICHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HaOJI01aeTCs
(mpuMeHsieTcs1) ABJICHHUE TTOJIHOTO
BHYTPEHHETO OTPAKEHUSI.

Pewams 3a1a4n Ha IOJTHOE BHYTPEHHEE

OTPaAXKCHUC
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2.7.2. V3MepeHue nokaszartess
TIPETOMIICHUS TIPU3MEI C
TIOMOIIIbIO HAOITIOICHHSI
yria MmoJHOTrOo
BHYTPCHHETO
OTpaKEeHUs

(TIpaKTUKYM)

[lonHOE BHYTpEHHEE OTPAKEHHUE.
[IpenenbHbIN Yyroi moJIHOro

BHYTPCHHCTO OTPAKCHUA

Onepuposamb NOHAMUAMU.:
IIPEJIOMJICHUE CBETA, a0COJIFOTHBIM

Y OTHOCHUTEJIbHBIN MTOKA3aTeNb
IIPEJIOMIICHUS, TPEIOMIISIOIINAN YT Ol
IIPU3MBI, TIOJIHOE BHYTPEHHEE
OTpa)k€HUe, MPEAEIbHBINA YT0JI IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Ymemw paccunThIBaTh YOI IOJHOTO
BHYTPEHHEI0 OTPa)KEeHHUs1, COOUPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
[Ipusooums npumepvl ONTHUECKUX
pUOOPOB, B KOTOPHIX MPUMEHSIIOTCS
MPEJOMJISFOILINE TPU3MBI

Y MCTIOJIb3YETCS SIBJICHUE TIOJIHOTO
BHYTPEHHETO OTPAKEHUSI.

Cmpoumbs X011 Ty4a B TPEYrOJIbHOU
MPU3ME C YYETOM BO3MOKHOT'O TTOJIHOTO
BHYTPEHHETO OTPAKEHUS JIyyda.
IIpumensime 3aKOHBI IPETOMIICHUS
CBETA.

Hccneoosamsb yciioBus, IpU KOTOPBIX

MOKHO Ha6J'IIOI[aTB IMIOJIHOC BHYTPCHHECC
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2.8.

[Tposepxka popmybr
TOHKOM JIMH3BI

C MOMOIIIbIO METOa
napajuiakca,
MIPUMEHEHHOTO

JUISL OTIpe/IeTICHUS

Cobuparomue TuH3bI. TOHKas

JIMH3Aa. (DOKYCHOC pPacCTOAHUC

1 OIITUYECKAs CUJIa TOHKOM JIMH3EI.

3aBUCUMOCTB (POKYCHOTO
PACCTOSIHUS TOHKOU CheprUIecKOi

JIMH3bI OT €€ ICOMCTPHUHA

OTpAKEHUE JIy4a, UIYLIErO
B TPEYTOJIbHOM IPU3ME

U UHmMepPnpemupo8ams IOITyICHHBIE
pE3yIbTaTHI.

Onpedensaims NIOKa3aTellb MPEIOMIICHUS
MaTepualia Mpu3Mbl IO U3MEPEHHBIM
napameTpam, Mpu KOTOPbIX HAYNHAET
HaO0JII0AAaThCs MOJHOE BHYTPEHHEE
OTpa)kK€HUE JIy4ya B IpU3Me, OLICHUBATh
aOCOJIIOTHYIO U OTHOCUTEJIbHYIO
MOTPEUTHOCTh U3MEPEHHON (PU3NYECKON
BEJIMYMHBI.

Hcnonvzoeams Ipu3My, 1a3€pHYIO
YKa3Ky, JUHEUKY.

Pewamyv 3a1a4n 0 IOJIHOM BHYTPEHHEM
OTPaXEHUHU JIyYEH B IPU3MaAX
Onepuposams nOHAMUAMU: TAH3A,
TOHKas JINH3a, COOMparoias JuH3a,
rJIaBHas ¥ MOOOYHAs ONTUYECKAs OCh,
dhokyc, HoKycHOE pacCTOsIHUE,
(doxanbHast IOCKOCTh, ONTHYECKAs

cuiia, rornepeYHoC yBCINICHUC,
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MTOJIOKEHUS
N300paKeHUS

(TIpakTUKYM)

Y OTHOCUTEJIBHOTO MOKa3aTes
npenomieHuss. Popmyiia TOHKOU
JIMH3BI. Y BEJIUMYEHUE, 1aBAEMOE

nun30u. [Tapammake

napajiakc.
Ymemsv 0OBSICHATH CYIIHOCTh
napajuiakca, 3alichiBaTh GOPMYITY,
BBIPAKAIOITYIO 3aBUCUMOCTD
(hOKYCHOTO pacCTOSTHUS TOHKOH
c(hepuveCKOil TUH3BI OT €€ TeOMETPUH
Y OTHOCUTEIILHOTO TIOKa3aTens
MIPEIOMJICHUS, a TAaKKE GOPMYITY
TOHKOM JINH3BI, COOUPATH
HKCIIEPUMEHTATILHYIO YCTAHOBKY.
IIpusodums npumepsvl Napajakca,
ONTUYECKUX MPUOOPOB, B KOTOPBIX
MIPUMEHSIOTCS] COOMPAIOIITNE JINH3HI.
IIpumensme GopMyTy TOHKOM JTUH3HI.
Cmpoums X0J1 pa3JIMYHBIX JTydeil

B TOHKOW cOOuparoiei JuH3e.
HUccnedosamvb BOZMOXKHOCTD
npuMeHeHus 3G dexTa mapamuiakca
JUTSI OTIPEICTICHUS TTOJIOKEHUS
M300paKeHUsI HCTOUHHUKA CBETA

C MaJIOM CBETUMOCTBIO, TIOTyY€HHOTO

C TIOMOIIIHIO COOUPAIOIIEH JIMH3BI

54



U uUHmMepnpemuposams TMOIyICHHBIC
pe3yIbTaTHI.

Onpedensimb (POKYCHOE PACCTOSIHHEC
cobuparoniel JUH3bI Ha OCHOBAaHUH
Pe3yJIbTaTOB SKCIIEPUMEHTOB

110 HAOJIIOJICHHUIO Mapajuiakca
M300paKEHUsI TOUEYHOTO UCTOUYHHKA
CBETa, OLICHUBATh A0COJIOTHYIO

Y OTHOCUTEJIBHYIO MOTPEITHOCTh
M3MEpPEHHON (PHU3UYECKON BETUINHBI.
HUcnonvzosams cOOUPAIONIYIO JIUH3Y,
ONTHUYECKYIO CKaMBbIO.

Pewamyo 3anaun Ha TOHKUE

coOuparolue JINH3bI

N3mepenue GoKycHOro 2 PacceuBaromue JI1MH3BL. Onepuposamb noHAmMuAMUY. TAH3A,
paccTostHUs Tonxkas nuH3a. POKyCHOE TOHKasl JIMH3a, paccenBaronas JINH3a,
paccenBaroIIEeH JTUH3bI PAcCTOSIHME U ONTUYECKas Chjia MHHMBIN UCTOYHHUK CBETA, MHUMOE
(IpaKkTUKyM) TOHKOU JIMH3bl. POpMYyJIa TOHKOU M300paKeHHUE.
JIVH3BL. Ymems 3anuceiBaTh PopMyIly TOHKOM
Xona myya, MPOLIEAIIEro JUH3Y JIMH3BI JJIA CTy4dasl pacCEeUBAIOIIECH
M0J1 TPOU3BOJIBHBIM YIJIOM JIMH3bI, COOUPAThH KCIIEPUMEHTAIBHYIO
K €€ IVIaBHOW ONTUYECKOU OCH. YCTaHOBKY, I10JIy4aTh AEHCTBUTEIBHOE
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[TocTpoenune n300pakeHnil TOUYKUH
OTpe3Ka MpsIMOW B COOMpArOIIMX U
pacceuBaroIIuX JIMH3axX

Hn UX CUCTCMAax

M300paKEeHNE B pACCEUBAIOIICH JIMH3E
IyTEM CO3JIaHUS C TOMOUIBIO
coOuparoiei JTMH3bI MHUMOTO
MCTOYHUKA /I pAaCCEUBAIONICH JIMH3HI.
[Ipusooums npumepvl ONTHUECKUX
MpUOOPOB, B KOTOPBIX MIPUMEHSIOTCS
pacCenBaIOIINE JIMH3bI U CUCTEMBI JINH3.
IIpumensames HOpMyITy TOHKON JTHH3BI
CJIy4dasi pacCeUBAIOLIECH JINH3HI.
Cmpoumsb X0J1 pa3IMYHBIX JTy4eil

B TOHKOHM PacCenBaroLIeH JIMH3E,
M300paKEHNE TOUKH U OTPE3KA MPSMOi
B COOMPAIOIINX U PACCEHBAIOIINX
JIMH3aX U UX CUCTEMaXx.

Uccneoosams xo1 Jydeit uepes
pPacceuBaloIIyIO JHH3Y, a

TaK)Xe B CUCTEME, COCTOSIICH

13 COOMpAIOIEH U pacCenBalOIICH JIMH3
MIPU UX PA3IUIHOM B3aUMHOM
PACIIOJIOKEHUH U UHMEPNPEMUpPo8ams
MIOJTYYEHHbIE PE3YIIbTATHI.

Onpeodensms HOKYCHOE PACCTOSIHUE
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2.10

OnpeneneHue IIMHbBI
BOJIHBI JIA3€PHOTO
U3JTYYCHHSI C TIOMOITBIO
cxembl FOHra

(IpakTUKyM)

WNurtepdepenius crera.
KorepeHTHbIE HCTOYHUKH.
VYcnoBust HAOIIOACHUS
MaKCUMyMOB 1 MUHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTHHE

OT ABYX KOI'€CPpCHTHBIX HCTOYHHKOB.

pacceuBaroIel TMH3bI HA OCHOBAHHUH
PE3yNbTATOB SKCIEPUMEHTOB I10:
1) HaOIIOICHUIO IEHCTBUTEIILHOTO
U300paKEeHUS, TaBAEMOT0
paccenBaroIe JINH30M;
2) HaOJIIOICHUIO PACXOISIIETOCS
CBETOBOTO Iy4ka, 00pa30BaHHOIO
paccenBaroIIeil TMH30M; OLICHUBATh
aOCOJIIOTHYIO U OTHOCUTEIEHYIO
MOTPENTHOCTh U3MEPEHHOM (pu3nyecKomn
BEJTUIMHBI.
HUcnonvzoeams cOOMPAIOILyIO
1 PACCEUBAIONIYIO JIMH3Y, ONTHYECKYIO
CKaMBIO.
Pewams 3anaun Ha TOHKUE
PacCCEUBAOIINE JTUH3BI
Onepuposams NOHAMUAMU:
uHTepPepeHus, nHTephepeHITMOHHAS
KapTHHA, KOTCPEHTHBIEC UCTOYHUKH,
uHTEepPEPEHIIMOHHAS CXEMa, CXema
IOnra.

Ymemw 3anuceiBaTh YCJI10BHUA
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HpI/IMepI)I KIIACCUYCCKHUX

UHTEPPEPEHIIMOHHBIX CXEM

Ha0II0ACHUSI MAaKCUMYMOB

1 MUHUMYMOB B UHTEPEPEHITMOHHON
KApTUHE OT JIBYX KOT€pPEHTHBIX
HMCTOYHUKOB, COOMPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
[Ipusooums npumepvl TPUPOIHBIX
SBJICHUM U TEXHHYECKHUX YCTPOWCTB,
B KOTOPBIX HaOII0AaeTCs
(IpuMeHseTCs ) SIBJICHUE
uHTEephEpEeHITUN.

IIpumensime ycinoBus HaOIIOACHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTHHE.
Cmpoumbs X0[ «JTydei» U NOKa3bIBaTh
Ha HEW Pa3HOCTh X04a

B uHTEppepeHronnon cxeme FOnra.
Dopmynuposams TUTIOTE3Y O BUJIE
UHTEP(PEPEHIIMOHHOMN KapTUHBI

P PA3JIMYHBIX T€OMETPUUECKUX
napamerpax cxemsl FOHra.
Uccrneoosamv naTephepeHIIMOHHYIO
KApTUHY [PU HAOJIIOACHUH

58



Wroro no pazuneny

Pa3znen 3. KBanToBas pusuka.

3.1.

N3yyenue criekrpa
CBETa Pa3JIMYHBIX
VCTOYHUKOB

C IIOMOILIBIO
TU(PPaKIIMOHHON

peneTku (MPaKTUKYM)

19

Judpakuus cserta.
JudpakunonHas peerka.
VYcnoBue HaOIIOACHNS TTIAaBHBIX
MaKCUMYMOB TP MaJ€HUU
MOHOXPOMaTHYECKOr0 CBETa

Ha TUPPAKIUOHHYIO PEUIETKY.

uHTEepGEPEHITUH C TOMOIIBIO CXEMBbI
Ounra u unmepnpemuposams
MOJIyYCHHBIE PE3YIIBTATHI.

Onpedensims NJIMHY BOJIHBI CBETa

10 pe3yJibTaTaM HaOJI0ICHUS
MHTEP(PEPEHIIMOHHOMN KapTUHBI

¢ moMoIIbio cxembl HOHTa, O1lecHUBAaTh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTh U3MEPEHHON (PU3NUECKOU
BEJIMYMHBI.

Hcnonvzoeams a3epHYIO yKa3Ky,
pYJETKY, a Takxke (onbry, OyinaBKku

Y HUTKY JUIs peanu3aiuu cxembl FOHra.
Pewams 3a1aun Ha IBYXBOJIHOBYIO
UHTEPPEPEHIUIO

Onepuposams NOHAMUAMU:
nudpakuys, TudpakiiMOHHAs PEIIeTKa,
(OTOH, YPOBEHB DHEPTHHU aTOMA,
U3JIy4eHHE U MOTJIONIeHHE POTOHA,
CHEKTP U3IYUYEHUs, CIEKTPOCKOII.

Ymemw 3anuceiBaTh yCJ10BuA
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N3nyyeHue U MorioueHue
(GhOTOHOB IIPH MEPEX0/Ie aTOMAC
OJIHOTO YPOBHS SHEPTUHU

Ha Ipyrou. Buasl ciekTpoB.

Cnekrpockor

HAOJIIOCHUS TJIaBHBIX TU(PPAKITUOHHBIX
MAaKCHMYMOB MPH MaJCHUU
MOHOXPOMaTHYECKOTO CBETA

Ha TUPPaKIIUOHHYIO PEHIETKY, YCIOBUS
U3ITy4YEHUS U MOTIIONEeHUs! (POTOHOB MpHU
IIEPEXOE aTOMA C OJTHOTO YPOBHS
SHEPruu Ha APYrou, coOuparth
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusodums npumepsvl TMHENYATHIX,
MIOJIOCATHIX U CIUIOUIHBIX CIIEKTPOB
W3JIy4YEHHMs], TEXHUYECKUX YCTPOHCTB,

B KOTOPBIX MPUMEHSIIOTCS U3ITYYECHUSIC
pa3IMYHBIMKM BUIAMU CIIEKTPOB.
IIpumensime ycinoBus HaOIIOACHUS
TJIaBHBIX TUPPAKITUOHHBIX
MaKCUMYMOB IIpY NaJCHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha AUGPAKITUOHHYIO PEIIETKY.
Cmpoumbs X0 «JIy4dei»

MPU UX HOPMAJILHOM MaICHUH

Ha TUPPAKIMOHHYIO PELIETKY

Y MTIOKA3bIBaTh HA HEW PAa3HOCTh XO/1a.
Dopmynuposams TUTIOTE3Y O BUIE
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CIEKTPOB M3TyYCHUSI ICTOYHUKOB CBETA
pPa3HON IPUPOBIL.

Hccrnedosams ONTUYECKUE CIIEKTPHI
W3ITy4YEeHHS] HCTOYHUKOB CBETA pa3HOU
NPUPOIBI U UHMEPNPEMUPOBAMb
MTOJTYYCHHBIC PE3YJIBTATHI.
Onpedensimsb NJIUHBI BOJH U3Ty4CHUS
Pa3TUYHBIX HICTOYHUKOB

10 pe3yJibTaTaM HaOJII0CHUS
TUGPaKIIMOHHON KapTHHBI,

JaBaeMou TUPpakIMOHHON PEIIETKOMH,
OLICHUBATh a0COJIOTHYIO

Y OTHOCUTEJIHHYIO MTOTPEUTHOCTh
M3MEPEHHON (hHU3UUECKOM

BEITUYNHBI.

Hcnonvzosams TUPPAKITUOHHYIO
peueTky, GoHaph ¢ JaMIOn
HaKaJIMBaHWS, CBETOAUOIHBIN (OHAPB,
razopaspsHylo Jlamny, nuadgparmy,
MEPHYIO JICHTY.

Pewams 3anaun o majeHUN cBeTa
Pa3IMYHOTO CIIEKTPAJIHLHOTO COCTaBa

Ha TU(PPaKIUOHHYIO PEIIETKY
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3.2.

Uccnenosanue
3aBUCHUMOCTH
MHTEHCUBHOCTH
CBEUCHUS CBETOAMO/IA OT
CHUJIBI IPOTEKAIOIIETO
4yepe3 HETO TOKa

(TIpaKTUKYM)

CBeTO,I[I/IOI[, NHTCHCHUBHOCTD

u3ITydeHus, (GOTOH, FIIEKTPOH

Onepuposams noHAmMUAMU. CBETOJUOL,
p-N-miepexoji, 3JIEKTPOH, IbIpKa, (POTOH,
VHTEHCUBHOCTb U3JIy4CHHUS.

Ymems 0OBSACHATD B YIIPOILLIEHHOM BU/JIE
IIPUHLINI IEUCTBUS CBETOANO/A,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

[Ipueooums npumepst IPUMEHEHUSI
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH UHTEHCUBHOCTH
W3JIy4YEeHHS CBETOJIMO/A OT CUJIbI
IIPOTEKAIOIEr0 Yepe3 HETO TOKA.
Hccnedosamsb 3aBUCUMOCTD
WHTEHCUBHOCTHU U3TyYEHHUsI CBETOAMO/A
OT CHJIBI IIPOTEKAIOLIETO YEPE3 HETO
TOKA U UHMEePNPemuposamb
MIOJIyYECHHBIE PE3YIJIBTATHI.

Cmpoumb TpapuK 3aBUCUMOCTH
MHTEHCUBHOCTHU U3JTyYEHHUS CBETOANOIA
OT CHJIBI IPOTEKAIOLIETO YEPE3 HETO

TOKa (C y4eTOM a0COFOTHBIX
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3.3.

Ha6nronenue
n30UpaTehbHOCTH
BHYTPEHHETO
doTorddexra Kk 1IuHe
BOJTHBI CBETA

(IpakTUKyM)

CBeToanoa, THTCHCUBHOCTD
U3ITy4eHUs!, JOTOH, FNEKTPOH.
DHeprus ¥ UMIyJIsC (OTOHA.
doTordPdexT. 3aKOHBI
dboroaddexra. YpaBHeHUE
Ouinmreina s hotoddexra.

«Kpacnas rpanuna» porodddexra

MOTPEUTHOCTEN U3MEPSIEMbIX
(hU3NYECKUX BEJIIMYUH).

[Ipumensims paBuUiia HIOCTPOCHUS
rpaduKOB 3aBUCUMOCTEN (PU3UUECKHUX
BEJIMYMH JIPYT OT JIpyra.

Onpedensimsb XapaxkTep 3aBUCUMOCTH
WHTEHCUBHOCTH M3TyYEHHUS CBETOANO A
OT CHJIBI TIPOTEKAIOIIETO Yepe3 HeTo
TOKa.

Hcnonvzoeams CBETOAUOM, TIOKCMETP
(w1 cMapT(hOH C TATYUKOM
OCBEIICHHOCTH ), JITA0OPATOPHBIN 010K
NMUTaHus (M1 UCTOYHUK TIOCTOSTHHOTO
HAIPSHKEHUS, pEOCTaT U MYJIbTUMET))
Onepuposamsb NOHAMUAMU. CBETOIUO/,
p-N-iepexo1, MEeKTPOH, AbIpKa, (HOTOH,
WHTEHCUBHOCTD U3JIyYCHHUS,
dhoTorddexT (BHEIIHUM U BHYTPEHHHUI),
(bOTOTOK, «KpacHasi TpaHHIIa»
dhororddexra.

Ymems 0OBSICHATD B YIIPOIIIECHHOM BHIE

MIPUHIINAI JIEWCTBUS CBETOINO/A,
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dbopMynupoBath 3akoHBI (HOTOdDDEKTa,
3aMyChIBaTh ypaBHEHUE DIHINTEHHA 15
dboroaddexra u popmyy

JUISL «KKpacHOM rpaHuiibl» Gpotodddexra,
coOMpPATh IKCIIEPUMEHTAIEHYIO
YCTaHOBKY.

IIpueooums npumepst IPUMCHCHHSI
CBETOHMOJIOB B OBITY U B TEXHHUKE.
IIpumensams 3akonbl HoTOdIhDPEKTa,
ypaBHEHHE DUHIITENHA

st poroaddexra, popmyiny

JUTSL «KpacHOM rpanuiiby hoTodddexTa.
Dopmynuposams TUTIOTE3Y 00
YCJIOBUSIX BOBHUKHOBEHUS

BHyTpeHHero doTtorddexra

TIPY [TaJICHUN Ha CBETOJIMOJ] CBETOBBIX
BOJIH Pa3HOM JIJIMHBI.

Hccneoosams siBeHNE BOSHUKHOBEHUS
($boTOTOKA B OCBELIAEMOM CBETOJINO/IE,
W3Y4YUB 3aBUCUMOCTh CHJIBI (POTOTOKA

B OCBEII[AEMOM CBETOJINO/IC

OT HAIIPsKCHUA Ha APYT'OM CBETOAHOIC,
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Hroro no pazaeny
OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34

BBINOJIHSIOIIEM POJIb HCTOYHUKA CBETA
U UHmMmepnpemupo8ams MOJTy4eHHbIC
pe3yJIbTaTHI.

Onpedensimsb yCIOBUE BOSHUKHOBEHUS
(OTOTOKA B OCBEIIAEMOM CBETOAMO/IE
(TOK BO3HHMKAET TOJIBKO IIPU OCBEIICHUU
€ro CBETOJUOJOM C JJIMHOM BOJIHBEI,
MEHBIIIEH WM PABHOM JIJIMHE BOJIHBI,

Ha KOTOPYIO PACCUMTaH OCBENIAEMBbII
CBETOJINON).

Hcnonvzosams CBETOIMOABI pa3HBIX
1IBETOB (KpacHBIC, 3€JICHBIC U CHHUE),
nabopaTopHBIi OJIOK MUTAHUA,
MYJIBTUMETP.

Pewamw 3anaun Ha hoTodhPeKT
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