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MNOACHUTEJIBHASA 3AIINCKA

HacTosimast pabodas mporpaMmMa Kypca BHEYPOUHOH eaTeTbHOCTH «OCHOBBI
(bu3MYeCcKOro 3KCIepUMEHTay (Jlajee — MporpaMma) pa3padoTaHa B COOTBETCTBUU C
TpeOoBaHUsIMHU (eAepaTbHOTO TOCYIapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa
cpennero obmero obpaszoBanusa (mamee — ®I'OC COO) [1, 2] u HanpaBieHa Ha
OpraHu3aiuio o0y4eHus B (PU3MKO-MATeMaTHUEeCKOM MPOQuiie B COOTBETCTBUU C
TpeOoBaHUAMHU (enepanbHON 00pa30BaTENbHON HPOrpaMMBbl CPEIHEro OOLIETo
obpazopanus (POII COO) [3].

Peanuzauus OporpaMmMbl ~ MOXET  COJAEHCTBOBaTh  JOCTH)KCHHIO
oOydJarouuMucs TutaHupyeMbix pe3yiabraroB ocBoeHusi @OII COO, paszButuio
JUYHOCTH OOydYaromuxcsi, (pOPMHPOBAHHMIO M YIOBJIETBOPEHUIO MX COLIMAIBHO
3HaYUMbIX HMHTEPECOB U MOTPEOHOCTEN, camopeaau3aluu OOydaroIIuXcsl uyepe3
y4acTHe BO BHEYpPOUHOU AesTenbHOCTH. OTHON M3 BO3MOXKHBIX (JOPM peann3anuu
nporpaMmbl  sBISE€TCS  KpyKok. IIporpamma  MoXeT  peanu30BbIBATHCSA
oOpa3oBaTelbHOM  OpraHu3aluell  caMOCTOSATENbHO  JUOO  Ha  OCHOBE
B3aUMOJICHCTBHSI C OPYTUMU OpraHu3aLHsIMH, OCYILIECTBISIOIHUMHU
00pa3oBaTeNbHYIO ACATEILHOCTD.

[Iporpamma Kypca BHEYpouHOH pAesiTenbHOCTH «OCHOBBI (PU3HUECKOTO
AKCIIEpUMEHTay MpeAHa3HaueHa 11 peann3aunn B 10—11 knaccax u HarpaBiieHa Ha
JOCTUKEHUE COOTBETCTBYIOUINX PE3YIbTATOB, CPOPMYIUPOBAHHBIX B (hefepaabHON
paboueit mporpamme 1no yueoHomy npenmety «dusnka» (yriryOneHHbI ypOBEHb).

[Ipn wu3yueHun Gu3MKK Ha YIIyOJIGHHOM YPOBHE peaM3alus 3THUX
OPUHLKIOB Oa3upyercs Ha HCHOJIb30BAaHUHM CAMOCTOSITENIBHOTO YUYEHHYECKOTO
HKCIEPUMEHTA, BKJIIOYAIOUIET0, B TOM YHCie, paboThl (PU3NYECKOTO MPAKTUKyMA.
[Ipu »sToMm noj paboramMu TpakTUKyMa [MOHUMAETCS CaMOCTOSATEIbHOE
UCCJIeI0BaHNE, KOTOPOE MPOBOAUTCS MO PYyKOBOACTBY CBEPHYTOT0, 000OIIEHHOTO
BuJa 0Oe3 momaroBod HMHCTPYKIMH. B pesynbrare oOecneumBaeTcsi OBJaJCHUE
OOyJaromMMHCS YMEHHUSAMH TPOBOIUTH TMpPSMbIEe U KOCBEHHBIE HM3MEpPEHUs,
UCCJIeI0BaTh B3aMMHbBIEC 3aBUCUMOCTHU JIBYX (DU3NYECKUX BEJIIMYUH U OCYIIECTBISAThH
MOCTAaHOBKY OMBITOB IO IPOBEPKE MPEIIOKEHHbIX TUIIOTE3. Bee 3To cnocobcTByeT

JOCTHKEHUIO OJJHOW M3 OCHOBHBIX IIeJIel M3ydeHHus (PU3MKU HA YPOBHE CPEIHETO
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o01iero oOpa3oBaHus — OBIAICHUIO O0YUYAIOIIUMHUCS METOAAMH CaMOCTOATEILHOTO
IUTAHUPOBAHUA U TPOBEACHUS (U3MYECKUX OKCIEPUMEHTOB, aHaiuu3a |
UHTEpIpeTanud  WHAOPMAIIUU, ONPEICICHUS JOCTOBEPHOCTH TOIYYCHHOTO
pe3ynbTara.

AKTyallbHOCTh peau3allii JaHHON MPOTpaMMBbI OMPEAEISIETCS] TeM, 9TO €€
OCBOCHHE TMO3BOJIIET 00yJalOIIMMCSl Ha MPAKTUKE O3HAKOMHUTHCS C Pa3IUYHBIMU
(GU3MYECKUMHU SBICHUSAMH, SKCIIEPUMEHTAIBLHO M3YYHTh pa3inuHble (PU3UUCCKUE
3aKOHOMEPHOCTH, YIIIyOUTh CBOU TEOPETHUECKHE 3HAHMS, Pa3BUTh UMEIOIIUECS U
npuoOpecTH HOBbIE MPAKTHUECKHE YMEHHS M HABBIKM B 00JAacTH TIAHUPOBAHUS,
HOJTrOTOBKH, IPOBEACHUS, aHAIN3a U UHTEPIIPETALIMU (PU3NUECKOTO IKCIIEPUMEHTA.

[Iporpamma gaet oOy4aroIIMMCsi BO3MOXHOCTbh MPUOOPECTU MPAKTHUECKUI
ONBIT paboThl C JIA0OpPaTOpHbIM OOOpPYAOBAaHUEM, OBJAAECTh KOHKPETHBIMU
OpUeMaMU  HCCIEA0BAaTEeNIbCKOM  JAESITEIbHOCTH  HAuyuHaromero  (u3uka-
IKCIIEPUMEHTATOpa, CHOPMUPOBATH HABBIKM OILIEHKH MOTPEITHOCTEH PE3y/IbTaToB
U3MepeHusl PU3NYECKUX BENMYHH. Peanmu3aius mporpaMMbl CO3AAeT yCIOBUS IS
dopMupoBaHuss y OOyYaroOIIMXCS HECTAHIAPTHOTO KPEaTHMBHOIO MBILIUICHUS,
COICMCTBYET Pa3BUTHIO UHIMBUYaJIbHOCTH CYKIECHUHN, OPMUPOBAHUIO KYJIBTYPHI
000CHOBaHUSI COOCTBEHHOTO MHEHHUSI K CBOOOTBI €TO BHIPAKCHHUSI.

[Iporpamma MoxkeT ObITh BOCTpeOOBaHa OOYYaIOIIMMHUCS, KOTOPbIE UMEIOT
UHTEpEC M MOTUBALMIO K YNIyOJIEHHOMY H3Y4YeHHMIO (M3MKHM U MaTeMaTHKH,
TOTOBATCS K YYacCTHIO B OJIMMITMAJaX MIKOJIbHUKOB MO (PU3UKE, B paMKaX KOTOPBIX
IPEIyCMOTPEH MPAKTUYECKUM TYP.

[TporpamMma mpecneayeT He TOIbKO 00pa3oBaTeIbHbIC, HO U BOCIIUTATEIBHEIC
eI, TOCKOJIbKY COOTBETCTBYET HJE€ OKOJOTH3allud W UJee NPUKIATHON
HAMpaBJICHHOCTH, KOTOpPHIE, B UYMCJE APYTUX HJACH, MOJOXKEHb B OCHOBY Kypca

busuku, nzygaemoro Ha ctynieau COO.

BapuaHTsl peanu3auuu nporpaMmmbl 4 (pOpMbI POBEICHUA 3AHATHH

Peanuzauust mnporpamMmbl MpEANojaraeT CodyeTaHue pa3iuyHbIX (Qopm
IpynnoBoi padoThl (CIyIlIaHUe JIEKIUH, AUCKYCCHS, MOHTaX IKCIIEPUMEHTATbHBIX
YCTAaHOBOK, MpOBeNeHHE  (PU3NYECKUX  HU3MEPEHHM  MOoJ  PYKOBOJICTBOM
MpenojiaBarelisi) U WHIWBUAYaJbHOW pPaOOTHl (BBIMOJHEHHUE CAMOCTOSATEIbHBIX
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paboT u paboT mpakTHUKyMa, 00pabOTKa U HHTEPIPETALIUS PE3yAbTaTOB (PU3MUECKIX
u3Mepennii). Mcnonbp3oBanne Takux ¢(opM pabOTBl TOMOTaeT pa3BUBATh Yy
00yyYaromuxcsi, C OJHON CTOPOHBI, HABBIKK BOCHPHUATUS HOBOM MH(MOpMaIUM mpu
pasnmuyHbIX ¢GopMax ~ ee IMoJayd, a C JAPYyrod CTOpOHbI — AKTUBHOCT,
CaMOCTOATENIbHOCTh M TBOPYECKOE Hadayio. B 1enoM peamusanus JaHHON
IpOrpamMMbl JOJDKHA MOJOKHUTEIBHO CKa3bIBaThCS KaK Ha aKTyaJld3alMd 3HAHUM,
YMEHUN U HaBBIKOB OOYYaIOIIUXCS B paMKax UX HpeanpodeccuoHanbHOU
TEXHOJIOTUYECKON  (MHXKEHEPHOW) TOATOTOBKM, TaK W Ha  COIUAIBLHOM
(GbOopMHUPOBAHUY JTMYHOCTH 00YUYAIOIIIUXCSI.

[IporpaMmma kypca paccunraHa Ha 68 4YacoB, B paMKax KOTOPBIX
MPEeyCMOTPEHbI Takue (GOpMbI paboT, KaK JIEKIIMH, CAMOCTOSTEIbHbIE PAaOOThl U
paboThl MpakTHKymMa. B Xole caMOCTOATENbHBIX paboT oOyyaromuecs o
KOHTPOJIEM MpenojaBaTeisl 3aKpeIUISiIoOT HOBBIE 3HAHUS, OTpadATHIBAIOT
ONpEICICHHbIE YMEHUS MW HaBblkA. PaboThl MpakTUKyMa MOApa3yMeBaroT
CaMOCTOATENILHOE PEIICHUE OOYyYaroNIMMUCS SKCIEPUMEHTAIBHBIX (HU3UIECKUX
3amad. Tematuka pabOT MpaKTUKyMa U TMOPSIOK WX CJIENOBAHUS COOTBETCTBYIOT
CTPYKTYyp€ TEMaTHYECKOIo IJIaHUPOBaHMs (eaepanbHON paboyel MporpaMmbl MO
yueOHoMmy nipeamety «Duszukay (yrimyOneHHbIH YPOBEHb).

[Iporpamma paccuntana Ha peau3alfio B TCYCHHUE ABYX JIeT 00yueHus B 10—
11 xmaccax mpu IpOBEECHUH 3aHATUI OJIMH pa3 B HEAC0 o0beMoM | yac Kaxoe.
[To ycMOTpeHHo yuuTensi MOpsSAOK ClIeJOBaHUS 3aHATUA MOXKET ObITh U3MEHEH, a
HEKOTOPHIE MOTYT OBITh UCKITFOUCHBI.

Jlomyckaercsi peanu3aiisi 4acTU MPOrpaMMbl B TE€UEHUE OJHOTO Y4EOHOIO
rona — g oOydaromuxcst Tojibko 10-ro wmm Tonasko 11-ro kimacca. OmHAKO B 3TOM
ciydae mpu pabore ¢ oOyuarommmucs 11-ro kimacca peKOMEHIYETCS HAuUHATh
U3JIO)KEHHWE Y4YeOHOro Marepuajia C TPOBEICHUS 3aHSITUH, HaIlpaBICHHBIX Ha
OCBOEHHE 00YYaIOIIMMHUCS OCHOBHBIX MPUEMOB U METOJIOB 00paOOTKH pe3ysIbTaTOB
buznyecKkux U3MEPEeHU M OLEHKU MorpemHoctei. [ aroro pekomenayercs: 1)
npoBectH B kJacce 3aHsATus Ne 1, Ne 3 u No 5 u3 nporpammel 10-ro kiacca; 2) 3aaarhb
Ha JioM BbinosiHeHue 3aganuid Ne 2, No 4 u No 6 u3 mporpammsl 10-ro kiacca; 3) B
JajbHEHIIeM clenoBarb mnporpamMMe 11-ro kiacca, HCKIIOUMB M3 Hee, IO

YCMOTPEHUIO YUUTENs, Kakue-Tu00 Tpu 3ausatus (Hampumep, No 16, Ne 17, No 18).



Bo3MoxkHO Takxke ocBoeHHMe oOOydarmomuMmucs 11-ro  kiacca MOJHOM
IPOrpaMMBbI TIPH YCIOBUH TPOBEACHUS 3aHATUH JIBa pa3a B HEJE0 00beMoM 2 yaca
Kax10e.

Psn pabGor mpakTukyma (Ha YCMOTpPEHHE YUYWTEIsA) MOXET OBbITh 3ajaH
oOydJarommMcsi Ha JOM JUIsl CaMOCTOSITEIbHOTO BBITIOJHEHUS C TIOCIEAYIOIIUM

KOHTPOJICM U O6CY)K,ZI€HI/IGM IMOJIYYCHHBIX PC3YJIbTATOB.

B3aumocBsa3b ¢ penepabHoil padoyeld NPOrpaMmMoil BOCIIUTAHUS

[Iporpamma pa3paboTaHa ¢ y4eTOM peKOMeHJauui ¢eaepanbHo paboueit
IporpaMMbl  BOCIIUTAaHWsA. B YacTHOCTHM, OHA  YYWTHIBAET  IICHXOJIOTO-
IeIarOrMYeckue  OCOOEHHOCTH  COOTBETCTBYIOIIEM  BO3pPacTHOM  KaTeropuu
oOy4arouxcsi.

[Iporpamma COOTBETCTBYET TaKUM II€JISIM BOCHUTAHUS OOYyYarolIuXcs, Kak
Pa3BUTHE JIMYHOCTH, CO3/IaHUE YCIOBUM JIsI CAMOOIIPENIEIICHUS U COIIMATU3AIUH.

[IporpaMma COAOEHCTBYET PELICHUIO CIEAYIOMIMX 337a4 BOCHUTAHUA
oOyJaromuxcsi: yCBOEHWE 3HAHWW, HOPM, IYXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
TpaAUINi, KOTOpBhIE BBIPAOOTANIO poccuiickoe o0mecTBo; (opmMupoBaHue u
pa3BUTHE JMYHOCTHBIX OTHOIICHHWH K 3THM HOpPMaM, IIEHHOCTSM; MPUOOPETCHUE
COOTBETCTBYIOIIETO 3THM HOpMaM, IEHHOCTAM, TPATUIMSIM COIHOKYIBTYPHOTO
OTbITA TOBENEHHUSA, OOIICHUS, MEXKIUYHOCTHBIX U COIHMAIBHBIX OTHOIICHUH,
NPUMEHEHUSI TOJTYYEHHBIX 3HAHWUW; JOCTWIKEHUE JUYHOCTHBIX PE3yabTaToOB
OCBOEHHUsI 00111e00pa3oBaTeIbHOM MporpaMMsbl 1o ¢usuke B cooTBeTcTBUU ¢ PI'OC
COO.

HporpaMMa COOTBCTCTBYCT CICAYOMUM OCHOBHBIM HaIIpaBJICHUAM
BOCIIMTAaHUA.

1)  TpynoBoe BoCIMTaHUE — BOCIIUTAHNUE YBAXKEHHUS K TPYLLY, TPYASILIAMCS,
pesyiabTaraMm Tpyda (CBOEro M JIpYrux JIIOAEH), OpUEHTalus Ha TPYIOBYIO
JESATENIbHOCTh, IOJIY4YeHHE MNpOPECCHH, JIUYHOCTHOE CAMOBBIPAKEHUE B
IPOAYKTUBHOM, HPABCTBEHHO JOCTOMHOM Tpyl€ B POCCHIMCKOM OOIIECTBE,
JOCTIKEHUE BBINAIOIIUXCA PE3yJAbTaTOB B MPO(PECCHOHATIBHOU JIEeATEIbHOCTH.
[leneBbIMU OpUEHTHPAMM SIBISIOTCS: (POPMHUPOBAHME OCO3HAHHOM T'OTOBHOCTH K

MOJIYYeHHIO NMPOPECCUOHATLHOTO 00pa30BaHus, HEMPEPHIBHOMY OOpa30BaHUIO B
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TEUEHHE KU3HU KaK YCJIOBHIO YCIEUIHOW MPO(EeCCHOHATBHOW U OOIIECTBEHHOM
NeSITEIbHOCTH; TMMOHUMAaHUE CHEIU(PUKUA camoo0pa3zoBaHus U MpodeCcCHOHATBHOM
CaMOTIOJTOTOBKM B  HMH(POPMAIIMOHHOM BBICOKOTEXHOJIOTMUECKOM  OOIIIECTBE,
TOTOBHOCTH YUYUTHCSI U TPYAUTHCA B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTD
Ha OCO3HAHHBIA BBIOOpP cdepbl MPodheCcCHOHATHLHON TPYIOBON ACATEIHHOCTH B
pOCCHIiCKOM OOIIECTBE C yYETOM JIMYHBIX YXU3HEHHBIX IUIAHOB, MOTPEOHOCTEH
CBOEH ceMbH, O0IIIECTBA.

2)  DKOJOTMYeCKOoe BOCMHUTaHHE — (OPMHUPOBAHUE IKOJIOTHYECKOM
KyJBTYpbI, OTBETCTBEHHOTO, OEPEKHOTO OTHOLICHHS K MPHUPOJAE, OKPYKAIOIIeH
Cpelle Ha OCHOBE POCCHHCKHMX TPAJWIMOHHBIX TyXOBHBIX IICHHOCTEH, HABBIKOB
OXpaHbl, 3alUThl, BOCCTAHOBIICHUS TMPHUPOAbI, OKpykawomie cpenbl. lleneBbim
OPUEHTHUPOM  SIBIIICTCSI OCO3HAHME HEOOXOAMMOCTH TPUMEHEHMsI 3HAHUS
C€CTECTBCHHBIX W  COIHAIBHBIX  HayK JUIA  pa3syMHOTO, OepexIIMBOrO
MPUPOIOTIOIL30BAHUS B OBITY, 00IIECTBEHHOM MTPOCTPAHCTBE.

3) lleHHOCTM HAyYyHOTO TIO3HAHWS — BOCIHUTAHHE CTPEMIICHUS K
MO3HAHUIO Ce0sl U NPYTUX JIIONCH, MPUPOILI U OO0IIEeCTBa, K MOTYyUYCHUIO 3HAHUM,
Ka4eCTBEHHOTO OOpPa30BaHMS C YYETOM JIMYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX
notpebHocteil. LleneBpiMU OpuEHTHpaMU SIBISIOTCS: (POPMHUpPOBAHHE AESTEIBHO
BBIPOKEHHOTO TMO3HABATEIILHOTO MHTEpeca B 00NacTh (U3MKUA C YYETOM CBOUX
WHTEPECOB, CIIOCOOHOCTEW, JIOCTMIXKEHWH; TMOJMy4YeHUE TMPEACTABICHUN O
COBPEMCHHOW HAy4YHOW KapTHHE MHpA, O IOCTH)KCHHMSIX HAyKH W TEXHHKH, O
3HAYE€HUH HAYKH B KU3HHU POCCUNUCKOT0 00IIeCcTBa, 00eCTIeUeHUH ero 0€30MaCHOCTH;
MpPUOOPETECHNE HABBIKOB KPUTHUYECKOTO MBINIJICHUS, OMPEICICHHS JTOCTOBEPHOU
HaydyHOW WH(OpMAIMM W KPUTHKWA AHTHHAYYHBIX TPEACTABICHHUNA, Pa3BUTHE U
NPUMEHEHUE HAaBBIKOB HAONIONCHUS, HAKOIICHUS M CHCTeMaTH3aluu (PakTos,
OCMBICIICHHUS  OTIBITa B  ©CTECTBCHHO-HAyuyHOW  0ONIacTH  TO3HAaHUS,

HUCCIIEA0BATEIbCKOM JICITCIbHOCTH.

Oco0eHHOCTH PA0OTHI YUHTEJIS 10 IPOrpamMme
[Tpu peanu3zanuu JaHHON NPOrpaMMBbl 337]a4a YUYUTENSI COCTOUT B TOM, YTOOBI

CO3/1aTh YCJOBHSI JJII YCBOSHUS OOYyYArONIMMUCS HOBBIX 3HAHUH, PHOOPETCHHSI



UMU HOBBIX YMEHHM W 3aKPEIUICHHs] HABBIKOB, HEOOXOMWMBIX I TPOBEICHUS
(bU3NYECKUX SKCIEPUMEHTOB U aHAJIN3a MOJyYEHHBIX PE3YJIbTaTOB.

Jisa pemieHust 3TOM 3ajayd HEOOXOAMMO HaliW4yhe B KaOuHeTe (U3HUKH
000pyI0BaHUs, KOMIUIEKTYIOIIMX U PACXOIHBIX MaTepHaliOB, TPEOYIOIIMXCS IS
MPOBENICHUS CaMOCTOATENbHBIX pabOT W pabor mnpakTukyma. IlepeueHb
npenjgaraeMbeix pador cpopMupoBaH TakuM 0Opa3oM, YTO TMOATOTOBKA K HX
MPOBEJICHUIO HE JIOJDKHA BBI3BIBATh CYIIECTBEHHBIX 3aTpPyIHEHUH —  BCE
HE0OX0IMMOe Ui pealn3allid MpOorpaMMbl, Kak MpaBUiIo, JMOO HAXOJUTCS B
kaOuHere (HU3MKH, JTUO0 JOCTYITHO B MOBCETHEBHOM OBITOBOM OOUXOJIE.

[lepen w©HagamoM 3aHATHIA YUYUTENIO PEKOMEHAYETCS CaMOCTOSTENIBHO
BBITIOJJHUTh BCE TEOPETUUECKUE 3aJaHMsI, CaAMOCTOSATEIbHBIE PabOThI M PabOTHI
MPaKTUKyMa, KOTOpbIE JOJDKHBI OyayT BBINONHATH oOOydaromuecs. JTO J1acT
YUHUTEII0 BO3MOXHOCTh HE TOJIBKO BBISIBUTH BO3MOKHBIE TEXHUYECKHE MPOOIEMBI,
HO M TIONYYUTh KOHTPOJBHBIC PE3yJAbTaThl U3MEPEHUN M MX 00pabOTKH, KOTOPHIE
MOHAMO0ATCA ISl JaNbHEWINEH TMPOBEPKU MPABUILHOCTH BBIMOJIHEHUS PadoT
00y4JarouMMHUCH.

[TockonmbKy OHMM U3 TJIABHBIX PE3YJAbTaTOB pPAa0OTHI yUMUTENS B pamMKax
BHEYPOUYHOW [NIEATEIBHOCTH SIBISAETCA JIMYHOCTHOE pAa3BUTHE OOydYaromIuXcs,
YUUTETI0 PEKOMEHAYETCSl TpPH TMPOBEACHUWW 3aHITHA TO MPOTpaMMe AaKTHBHO
y4acTBOBAaTh B JACSATEIBHOCTH OOYUYarOIIUXCS, KOHTPOIUPOBATH XOJ BBITTOJIHCHHUS
UMHU DKCIIEPUMEHTATILHOW pabOThI, HAMPABISATh U KOPPEKTUPOBATHh WX JCUCTBUS,
CBOCBPEMEHHO yKa3blBaTh Ha OIMMMOKA ¥ HEAOYETHI, TOJCKa3bIBaTh U
JEMOHCTPHUPOBATh TMPaBUIBHBIE CIOCOOBI BBHIMIOTHEHUS MPAKTHUYECKON padoTHI,
o0CYyXJIaTh MPUIMHBI M BOBMOKHBIC TIOCIICACTBHUS I0ITyCKaeMbIX ommuOoK. Bo Bpems
3aHATHM ~ HEOOXOAUMO  TOJEPXKUBATh  JOOpOXKENIaTenbHYI0  arMocdepy
COTPYIHUYECTBA.

Yyutento cremayeT y4YuThIBaTh, YTO JIOTHKA OCBOCHHUS MPOTPaMMBI
IpeanoaraeT MmocieqoBaTeIbHOE N3yUeHHEe MaTepuaia — cHadala o0ydaromuecs
JIOJIKHBI OCBOUTH 0a30BBI€ MPUEMBI U METOBI IPOBEEHUS (PU3HMUECKUX U3MEPEHUN
1 00pabOTKH MOy4aeMbIX Pe3yJIbTaTOB, a YK€ 3aTeM MPUMEHSTh UX Ha MPaKTUKE
M0 CXE€ME «OT MPOCTOro K CIOKHOMY». [loromy mpumepHasi cxema HpOBeIEHUS

3aHSTHI 110 TPOrpaMMe MOXKET OBbITh CIETYIOIIEH:



1)  oObscHEHHUE TEOPETUYECKOTO Marepraa o TeMe;

2)  TMOATOTOBKAa K BBHIMIOJHEHHIO CAMOCTOSTENBHOM pabOThl MU PaOOTHI
IPaKTHUKyMa — 00CYKJIEHUE 3aJaHHs, yCTPONCTBA SKCIIEPUMEHTAILHON YCTaHOBKH,
HEOOXOIUMOTO TEOPETUYECKOr0 MaTrepuasia, MPUEMOB W METOMIOB MPSMBIX
HKCIIEPUMEHTAIIBHBIX ~ M3MEpPEeHUi, Ccrnoco0oB X 00pabOTKU U  OIECHKHU
MOTPEIIHOCTEN U3MEPEHU;

3)  mpoBedeHHE CaMOCTOSTENBbHON pPadOThl WM PpabOThl MPAKTUKyMa,
KOHTPOJIb MPABUILHOCTH MTPOBEICHHS U3MEPEHUH;

4)  00paboTKa TIOMYYEHHBIX OKCIEPUMEHTAIBHBIX JAHHBIX, OILIEHKA
IIOrPELIHOCTEN;

5)  oOcyxaeHue pEe3y/IbTaTOB 00paboTKu MOJTYYEHHBIX
IKCTIEPUMEHTAIBHBIX TAHHBIX U MPOBEPKA UX MPABUIHHOCTH.

B cnydae HexBaTku BpeMEHHM Ha pealiM3alliio B Kiacce MyHKTa 4 JaHHON
CXEMBI PEKOMEHIYETCSI MMPEATIOKUTH O0YJIaIOIIUMCS BBITIOJTHUTH COOTBETCTBYIOIINE
JNEHCTBUS I0OMA, & MYHKT 5 peanu30oBaTb B HA4Yalle CIEAYIOLIETO 3aHATHS, JUOO
MPOBECTH  HEOOXOMUMBIE  OOCYXKJEHUST C  OOy4YalolmMMHUCS B  MOPSJIKE

WHIUBUYaJIbHON paOOTHI.

CONEP)KAHME KYPCA BHEYPOUHO AESTEJIBHOCTU «OCHOBBI
®U3NYECKOTO DKCIIEPUMEHTA (®U3NKO-MATEMATHYECKUIA
MPO®NJIIb)»

10 KITACC

3ansTue 1. IlorpemtHocTH B IKCIIEPUMEHTE

Jexyusa «llorpemnoctu mnpsMbIX u3MepeHui». OOcyXmaeTcs mnpupoaa
BO3HUKHOBEHUS MOTPEIIHOCTEN, METOJIbI UX MUHUMH3ALIMU U OLICHKH.

Jekuyusa «IlorpenHOCTH KOCBEHHBIX U3MepeHui». OOCYKIar0TCs METOIBI U
MPUEMBbl  OLIEHKM [MOTPEHIHOCTEN KOCBEHHBIX W3MEpPEHUU. FHcnonv3yemvle

mamepuanwl: [4], yacts 1.



3ansaTue 2. OueHKa NOrpenHocTed NPIMbIX H KOCBEHHBIX H3MepeHUil
Camocmoamenvnan paooma «OUEHKAa TIOIPEIIHOCTEH  KOCBEHHBIX

WU3MEPEHUH IO pe3ybTaraM IPSAMbBIX U3MEPEHUI.

3ansaTne 3. Ycpeanenue U3MeEpeHM . Cay4aiinas
norpemrHocTh. Kunemarnieckue u3mMmepeHust

Jexkyua «CiydaiiHple TOTPEIIHOCTU». B COOTBETCTBUM C YpPOBHEM
MOJTOTOBKU OOYYaIOIIUXCS U IOCTYITHBIM 000pYI0BAHUEM MOXKET OBITh MPOBEICHA
OJlHA U3 JABYX pa0OT MPAKTHUKyMa.

Ilpakmuxym Ne 1

3aoanue. Ompenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO CPEIHIOI CKOPOCTH
JIBVDKCHUS 3€PHBIIIKA MIIIeHA B Oy THUIKE C BOJOM.

Obopyoosanue. IlimeHo, HaNMOJHEHHAasT BOJOM IJIaCTUKOBas OyThUIKA C
OTPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, JINHEHKA.

Kpamkoe onucanue pewenus. IlpoBomuTcsi cepusi 3KCIEPUMEHTOB IO
M3MEPEHUIO C IOMOIIBIO CEKYHAOMEPA BPEMEHU MPOXOKICHUS 3€PHBIIIKOM IIIEHA
B TOJIIE BOJbI HEKOTOPOro (PUKCUPOBAHHOIO PACCTOSHUS BIIOJb BEPTHUKAIIU.
Breruucnsercss cpeaHee BpeMsl JBUXKEHUS 3epeH. PaccuuThiBaeTcs CcpemHsis
YCTaHOBUBINASCS CKOPOCTh 3TOTO ABMKEHUs. OIEHUBAETCS MOTPEIIHOCTb.

Onucanue cxooicell pabomvl NPAKMUKyma: BCEPOCCUNCKAs OIUMIHAAA

IITKOJILHUKOB TI0 (pU3HKE, pernoHanbHbIN dTam 2023 1., 3amada «IImeHo u BI3KOCTh»

[9, 10].
Ilpakmuxym Ne 2

3adanue. Cobepure yCTaHOBKY JUIsl 3allycKa IIapvKa B IOJIET C HEKOTOPOil
BBICOTHI C (PUKCHPOBAHHOW TOPU3OHTAIILHON Ha4aJIbHOW CKOpocThio. MccnemyiiTe
3aBUCUMOCTh BEPTUKAJIBHOW M TOPU30HTAIBHOW KOOPAMHAT IIApUKA MPH MOJIETE.
OnpenenuTe CKOPOCTh IIAPUKA B HAYAJIE MTOJIETA.

Obopyoosanue. CTanbHOW IIAPUK, TYCKOBOE YCTPOWCTBO (OTPE30K
ATFOMUHUEBOTO MPOUIIs,, MATHAT HEOJMMOBBIN, JIBA CTAJILHBIX IIIAPHUKA), IITATUB C
Jankoi 1 My(QToH, MaJsipHBINA CKOTY, PyJIeTKa, KOMUpOBaibHast Oymara.

Kpamkoe onucanue pewenus. OcymecTBisieTcs cOOpka ITYyCKOBOU
ycTaHOBKH. [IpoBomuTCA cepusi IKCIEPUMEHTOB MO 3aMyCKy LIApUKa B MOJIET U

9



U3MEPEHHUIO KOOpJAMHAT TMaJeHHs IIapuKa OTHOCHTENbHO Touku cOpoca. Ilo
MOJIYYEHHBIM JJAHHBIM PACCUUTHIBACTCS HaYaIbHasi CKOPOCTH MOJIETa IIapuKa.
Onucanue cxodiceu pabomel NPAKmMuKyma: MEXIYyHApOIHAas OJIMMIMAA TI0

skcriepuMenTanbHou pusuke 2021 1., 3agaga «Ilymkay» [11].

3ansTue 4. [Ipocreiimne reoMeTpu4eCKue H3MepeHst

Hpakmukym

3aoanue. Onpenenure ¢ MAKCUMaIbHOM TOYHOCTHIO TOJIUHY MPOBOJIOKH U
BHEIIHUW JTUaMETp WIVbI, IUIONIAJh HApUCOBAHHOW Ha JHUCTe Oymaru (Qurypsl,
o0veM Opycka. OlleHUTE MOTPEITHOCTH.

Obopyoosanue. IIpoBonoka, uriia OT mMIpHUIa (CO CTOYEHHBIM OCTPHUEM),
n300pakeHrne QUrypsl CIOKHON (POpPMBI Ha Pa3TMHOBAHHOW KBajparamu Oymare,
JIEPEBSIHHBIN OpPYCOK, JTMHEIKA, IITAHTeHITUPKYJIb.

Kpamxoe onucanue pewenus. IIpoBoasaTCs U3MEPEHHS TONIIUHBI TPOBOJIOKH
MeTonoM psaaoB. [IpoBonuTcs uamepeHnue AuaMeTpa Uriibl METOIOM MTPOKAThIBAHUS.
[IpoBoguTcss W3MEpeHHe IJIoMaau (PUIypbl METOJOM MOJCYETa IUIOIAMU 10
KJIETKaM CETKM M3BecTHOro mara. [IpoBoauTcsi m3amepeHnue radbapuroB Opycka u
BbIYHCIICHHE €ro oObema. OIEHMBAETCS MOTPEUTHOCTh W3MEPEHHBIX BEJIMYMH.
[IpoBomuTCS TIpPOBEpKA MPABUJIBHOCTH H3MEPEHHSI NHAMETPA WIVIbI C MOMOIIBIO

IITAHTCHIUPKYJIS.

3ansaTue 5. I'paduku sKcnepuMeHTANBHBIX 3aBucuMocTeil. ['paduueckas
00padoTKa JaHHBIX

Jexkuyua «Odopmiienne TpaduKoB HSKCIEPUMEHTATBHBIX
3aBUCUMOCTEM.

['paduueckas 06paboTKa TaHHBIXY.
OOcyxaatoTcss OCHOBHBIC TipaBmia OGOpMIICHHS TpadUKOB 3aBUCUMOCTEH

(bu3nYeCKUX BEIUYUH JIPYT OT JIpyTra.
Camocmoamenvuaa paboma «Iloctpoenne rpadukoB B COOTBETCTBUU C

HN3YYCHHBIMU IIpaBUJIaMH C UCIIOJIb30BAHNEM I'OTOBBIX Ta6JII/IH C JaHHBIMI)).
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Hcnonvzyemvle mamepuanvi: METOAUYECKUE peKoMeHmanuu lLleHTpanbHOU
MIPEIMETHO-METONIECKOM KOMUCCHH TI0 OTICHUBAHUIO 0opMiIeHUS Tpad)iKOB Ha

MPAKTHYECKHUX Typax BCEPOCCUNUCKOM OIMMITUAIbBI IIKOJIBHUKOB 10 dusuke [12].

3ansTue 6. O0padoTKa HeJIMHEHHBIX 3ABUCUMOCTEH: JIMHEAPHU3AIUS, MOACYET
IJIOIIAAM O rPa)MKOM, MMOCTPOCHUE KACATEIbHBIX K rpaduky

Jexkyusa «JIluneapuszanus SKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEH U APyrHe
rpaduueckre crnocoObl 00pabOTKU JaHHBIXY.

OOcyxmaeTcss  METOJ  3aMEHbl  IMEPEMEHHBIX  MpU JIMHEAPU3AIUU
HKCIIEPUMEHTAILHBIX 3aBUCUMOCTEN. OOcyx1aercs PU3NYECKUil CMBICH TLIOIIA TN

noJ rpauKoM U yrioBoro ko3¢ duiineHTa KacareJIbHON K TpaduKy.

3anusitue 7. H3MepeHue 3aBHCHMOCTH KOOPIAMHATHI TPaHUIBI 00J1aCTH
HAMOKAaHMUsI OT BpeMeHH. JIuHeapu3auusi 3aBUCHMOCTH

Ipakmukym

3aoanue. Bpipexbre u3 OymaxkHou canderku neHTy niauHoM 30 cM u
mupuHor 2-3 cM. OmyctuTe KoHel OyMakKHOW JIEHThI B BOMY M BKIIIOUUTE
cekyHaoMep. M3yunte  3aBUCHMOCTh  KOOPJAWHATBI  TPAaHWIBI  OOJACTH,
MIPOIUTABIIECHUCS BOJOM, OT BPEMEHHMU.
Omnpenenute XapakTep 3TON 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, OyMaxuble candeTku, pynaeTka, damka [letpu.

Kpamxkoe onucanue pewenusi. CTaBUTCS OMBIT MO W3YyYEHHUIO JBYIKEHUS
IpaHUIIBl HAMOKaHMsI OymMakHOU candetku. Mcmombp3zyercs 3ameHa mepeMeHHBIX
JUTSl TUHEApPU3allud 3aBUCUMOCTH U TIOCTPOCHHUS JHHEHHOTO Tpaduka, KOTOPHIU
BITOCJICJICTBUU TIO3BOJISICT CYAUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceti pabomsl npaxmuxyma: [5], 3amaua Ne 32 «Hamokanue

TKaHHN».
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3ansaTue 8. U3ydyeHune ynpyroro rucrepesuca

Ilpakmukym

3aoanue. 3akpenuTe ¢ MOMOILBIO 3aKMMa JIMHEWKY Ha ctone. IIponensre
YKy 3aKMMa B KOJIbLIO OAHKOBCKOM PE3UMHKU. 3alENUTE KPIOUKOM JUHAMOMETpPA
KOJIbIIO pE3UHKH. MI3MepbTe 3aBUCMMOCTD ITIMHBI PE3UHKH OT PACTITUBAOLIEH CUIIbI
pu Harpyske (pactsbkeHun) U pasrpyske. [Iposenure n3mepenus c marom B 0,5 H,
IPY KKI0M U3MepeHun nemnaiite 3anepxky B 30 c. [Toctpoiite rpaduk nsmepeHHON
3aBUCUMOCTH, ONUIINTE €€ xapakrep. Chemaite NpearosoKeHus O MpUYMHAX
HaOIronaeMoil 3aBucuMocTu. Paccunraiite, B Kakux npeaesnax JIeKUT Ko3pPuiument
YKECTKOCTH PE3MHOBOrO KOJIbLa. VICIonb3ys MONMy4YEHHBIE aHHBIC, PACCUMTANTE,
KaKyI0 HEpPIHIO ITONIOTHIIA PE3UHKA 32 BpeMs IIPOBEACHUS U3MEPEHUM.

Obopyoosanue. JInnelika, 3aXuM, TMHAMOMETP C IIpenenoMm uzmepenuit 5 H,
PE3MHOBOE KOJIBIIO (Pe3UHKA JjIsi OAHKHOT), CEKYHIOMED.

Kpamkoe onucanue pewenusi. BBIIONHIETCS ONBIT IO HU3YUYEHHUIO
3aBUCUMOCTH CUJIbI YIIPYTOCTH PE3UHOBOTO KOJIbLIA OT €0 JIJIMHBI IPU MOCTEIIEHHOM
YBEJIMYECHHUH U TpU T[OCTEIIEHHOM YMEHBIIEHUH PacCTITUBAIOUIEH CHUJIBL.
HaGmionaercss ~ aBneHue  ympyroro — rucrepesuca. /e  mosyueHHbIE
HKCIIEPUMEHTAIbHbIE 3aBUCUMOCTH HaHOCATCA Ha oauH rpaduk. [IpoBomurcs

aHAJIN3 MOJYYEHHBIX PE3YJIBTATOB.

3ansatue 9. Haxoxkaenue wmacchbl JIMHEHKH W IIIPUIA ¢ [MOMOIIbIO
YPABHOBEIIMBAHUSA pblyara

Ipakmukym

3aoanue. Onipenenure ¢ MaKCUMaJIbHON TOYHOCTBIO MAcCCy IIMPHUIIA H MACCY
JINHEUKHU.

Obopyoosanue. lllnpuir oo6pemom 20 mi1, TUHEIHKA, CTaKaH C BOIOH.

Kpamroe onucanue pewenus. K KOHITy JTMHEWKH, KOTOpasi UCIIOJIB3YeTCS B
Ka4eCTBE phluara, moJBemBaeTcs mmpuil. 3mepsieTcst 3aBUCHUMOCTb KOOPIUHATHI
TOYKH OIOPHl YPaBHOBEIIEHHOTO phluara OT oObema Bomabl B mmmpwuie. [lo

MOJIYYCHHBIM JJaHHBIM OIPCACIIAIOTCA MacCCa IIIpUua u Macca JIMHEHKH.
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Onucanue cxodiceil pabomsl NPaKmMuKyma: PErUOHABHBIN 3Tal OJIMMITHAIBI
uM. JIx. K. Makcsemna o ¢usuke, 2014 1., 8 xiacc, 3agada «HenecTpyKTUBHBIN

aHaJInu3».

3ansTue 10. U3mepenne ko3¢ uunenTa 3HepreTu4ecKux norepb MNpu 0TCKOKe
IIAPUKA OT IOBEPXHOCTH

Ilpakmuxym

3aoanue. IlpoBenure McclieqOBAaHUE 3aBUCUMOCTH BBICOTHI OTCKOKA IIapHKa
MoCJe COyAapeHusi ¢ MOBEPXHOCTHIO CTOJIA OT BHICOTHI cOpoca. [IpoBeauTe OnbIT
JUISL IBYX TUIIOB IIApUKOB. OmnpenenuTe XapakTep 3aBUCUMOCTH.

Obopyoosanue. Illapuk s HACTOJNBHOTO TEHHHUCA, PE3UMHOBBIA IIAPUK
«TOMPBITYH», PYJIETKA, MAJIIPHBINA CKOTY.

Kpamroe onucanue pewenus. IIpoBOOUTCS ONBIT MO U3MEPEHUIO BBICOTHI
OTCKOKa IIapuKa MOCJE COYIapeHHs] ¢ MOBEPXHOCTHIO TOPU3OHTAIBHOIO CTOJa B
3aBUCUMOCTH OT BBICOTHI cOpoca. M3mepeHus mpoBOAATCS ISl JIByX THUIIOB
mapukoB. JlJIs  pEe3MHOBOrO  IIapyKa 3aBUCHUMOCTb  SIBIIAETCS  MPSMOU
MPOTOPLHUOHAIBHOCTBIO, JIJIsl MIApUKa OT HACTOJIbHOTO TEHHHUCA 3aBUCHUMOCTH HE
ABJISICTCS TAKOBOM.

OO6Cyx)aar0TCsl BOBMOXKHBIEC TPUYUHBI TTOJTYYSHHBIX PE3YJIBTATOB.

3ansaTue 11. OmnpeneneHue TEIUIOEMKOCTH TBEpPAOro TeJia
Ilpakmukym
3aoanue. OnpenenanTe ¢ MAKCUMaIbHOW TOUHOCTBIO TEINIOEMKOCTh IPYy3HUKa.
Obopyoosanue. Tpy3suk maccor 50 1, crakan oObemMom 0,2 1 c Bomou
KOMHATHOM TeMIlepaTypbl, EMKOCTh C TOpsiueid BOJIOM, JBa TEPMOMETpPA, Cal(ETKH,
MIOTHOC, HHTb.
Kpamkoe onucanue pewenus. IlpoBoguTcsa ONBIT 1O HU3MEPEHUIO
TEIUIOEMKOCTH TPy3HKa METOAOM IEPEHOCAa €r0 M3 XOJOAHOM BOABI B TOPAUYYIO.
OueHnBaeTcs HW3MEHEHHE TEMIEparypbl XOJOIHOW BOABI 3a CYET NOJIYyYEHUS

KOJIMYECCTBA TCIJIOTBI OT TOpAYCIro Irpy3uKa.
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3ansaTue 12. U3mepenne TeMneparypbl pyK 3KCIIEPUMEHTATOPA M JABJICHUS,
KOTOpPOE MOTYT CO31aTh €ro Jerkue

Ilpakmukym

3aoanue. 1) Onpenenute BHyTpeHHEe cedeHue TpyOku. [logcoemuuure K
mmpuilty oobemoMm 20 Mi1 TpyOKy € MOMEIIEHHOW B HEe Karuied BOAbl. 3aKMUTE
HITNPUIL B JTAJOHIX U HAarpeBaiiTe ero TakuM o0pazoM B TeueHue 5 MuHyT. 3mepsre
nepeMellieHre Kamm 1no TpyOke. HMcmomnp3ysi MoJlydeHHBbIE [IaHHBIC, OIEHUTE
TEeMIIEpaTypy pyK IKCIepuMeHTaropa. 2) Jloxkaurech, Korja MIpUIl CHOBA MIPUMET
KOMHATHYIO TeMIiepatrypy. BayBasi Bo3ayx B cBOOOMHBIN KOHEI TPYOKH, U3MEPHTE
MEPEMEIIICHUE KaIlld IPU MAaKCHUMaJIbHOM JaBJICHUU BO3/yXa, CO34aBa€MOM Ha
KOHIIe TpyOKu. Mcrmonb3ys MOdydeHHbIC JaHHBIC, OIEHUTE AaBJICHUE, KOTOPOE
MOTYT CO3/1aTh JIETKUE SKCIIEPUMEHTATOPA.

Obopyoosanue. Ilnpuir o6bemom 20 mi1, TpyOKa OT HH(PY3MOHHON CUCTEMBI,
BOJIa, JIMHEWKA, CEKyHIOMED.

Kpamxkoe onucanue pewenusa. 1) K mmpuity oobemMom 20 M1 MOACOSAUHSAETCS
TpyOKa C moMeleHHOM B Hee Karwiedl Boabl. mpuiy HarpeBaeTcs pyKamu,
u3MepseTCs NepeMerieHne Kariy mo Tpyoke. Ha ocHOBe JaHHBIX O ceUeHnH TPYOKH
u o0beMe BO3Iyxa B IIMNPUIIE PACCUUTHIBACTCS  TeMIeparypa pykK
sKcriepuMenTaropa. 2) Mcnonb3ys Ty ke YCTaHOBKY, SKCIIEPUMEHTATOpP CO3/1aeT
JIaBJICHUE BHYTPU CBOOOAHOTO KOHIIA TpyOku. Karmis Bombl mepemeniaercs 1o
TpyOKke. Ha ocHOBE TaHHBIX O €€ CMEIICHUH OIICHUBASTCS TABJICHHE, KOTOPOE MOTYT
CO3/1aTh JIETKUE IKCIIEPUMEHTATOPA.

Onucanue cxooceti pabomsl npaxmuxyma: 1) 3aKIIOUUTENbHBIA 3Tan
BCEPOCCUMCKOM OJTMMITMAbI IIKOIBLHUKOB, 2023 1., 10 k1acc, 3anaya « HaceIeHHbll

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. dppekTuBHbIN KOIPPUIHMEHT KeCTKOCTH cucTeMbl. Onpeaesaenue
moayast IOHra mpoBosiokH ¢ moMombl pbryara. OnpeneneHue mnpenesia
ynpyroi gepopmanuu

Ipakmukym

3aoanue. Omnpenenure C MaKCUMaJIbHOM TOYHOCTBIO Moaynb FOHra
MIPOBOJIOKH.
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Obopyoosanue. lllTatuB ¢ IByMsI TalTkaMu, IPOBOJIOKA, JTMHEHKA AepEBSIHHAS
niauHou 50 cMm, rpy3bl Maccoit 1o S0 1, ABa KaHUEISIPCKUX 3aXKUMa.

Kpamrxoe onucanue pewenus. JInnerka nMoABEIINBACTCS HA MPOBOJIOKE TaK,
YTOOBI MOTYUYHJICS CHIIBHO HEPABHOILICUHH phIuar. biv>kHMM K TOUKE MoiBeca KOHEIl
TOPU30HTAJIBHOM JIMHEMKHU ONMUPAETCS CHU3Y Ha Jlanky mraruBa. K qpyromy KoHIiry
JIMHEMKU MOJBEIIMBAIOTCS Tpy3bl. M3MepseTcs 3aBUCMMOCTb CMENICHHWS KOHIIA
JIMHENKH, K KOTOPOMY TOIBEIINBAIOTCSA TPY3bl, OT KX CyMMapHOK Macchl. Ha ocHOBe
MOJYYECHHBIX TAHHBIX U TEOMETPUUECKUX MAPAMETPOB YCTAHOBKH PACCUUTHIBACTCS
Moayiab FOHra npoBosioku.

Onucanue cxooiceu pabomsl npakmuxyma: [6], 3amaua Ne 9.30.

3ansTue 14. U3mepenne ko3¢ punueHTa NOBEPXHOCTHOIO HATSKEHUSA METOA0M
OTpbIBA

Ipakmukym

3aoanue. IlpuaymaiiTe croco® H3MEpEHHUS CHIIBI, KOTOPYIO Tpelyercs
MPUJIOKUTH K MPOBOJIOYHON paMKe JJIsl TOTO, YTOOBl OTOPBATH €€ OT MOBEPXHOCTHU
Bojbl. IlpoBenuTe SKCIEPUMEHT W OIEHUTE KOA(DPUIMEHT MOBEPXHOCTHOIO
HATSIKEHUS BOJIBI.

Obopyoosanue. KioBeta mupokasi ¢ BOJOM, TPOBOJIOKA, BEChI, HUTb.

Kpamkoe onucanue pewenusa. IIpoBOOUTCA ONBIT 0 HU3MEPEHUIO CHIIBI
OTpbIBA IIPOBOJIOYHOW PAMKH OT IMOBEPXHOCTU BOJIBI IIPU PA3JIMYHBIX EPUMETPAX
PaMKH.

[IpoBoguTcst ormeHka Kod(PPUIIMEHTa TMOBEPXHOCTHOTO HATSDKCHUSI  BOJIBI.

Onucanue cxooiceti pabomsl npaxmuxyma: [7], 3amaga Ne 331.

3ansaTue 15. OnpeneseHue TOYKH POChl. 3HAKOMCTBO € 3JIEKTPUYECKUM
KOH/I€HCATOPOM

Ilpakmuxym Ne 1

3aoanue. O1ieHUTE BIAXKHOCTh BO3yXa B KOMHATE.

Obopyoosanue. Ilpobupka CTEKIsSHHAs, MaJICHBKHUE KYCOYKH JIbJA,
TEPMOMETp, TaONWIAa 3aBUCUMOCTH JIaBJICHWS HACBHIIMIEHHOTO Iapa BOJBI OT

TEeMIIepaTypBhl.
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Kpamroe onucanue pewenus. B mpoOupKy ¢ BOION MOCTEIIEHHO TOOABISIOT
KYCOYKH JIbJIa ¥ JJOKUTAFOTCS MOMEHTA BBICTYIUICHHS KaIleJlb POCHI Ha TOBEPXHOCTH
npoOupku. [lo momydeHHBIM HaHHBIM O TEMIEpaType TOYKE POCHI C MOMOIIBIO
TaOJIUIIBl 3aBUCUMOCTH JIABJICHUSI HACBIIIEHHOTO Iapa BOJABI OT TEMIIepaTyphl
OTIpEEIISIeTCSl OTHOCUTENbHAS BIAXKHOCTh BO3/lyXa B KOMHATE.

Onucanue cxooiceti pabomwt npaxmuxyma: [8], maBa Ne 3, mabGoparopHas
pabota Ne 9.

Ilpakmuxym Ne 2

3aoanue. Ompenenure C MaKCUMQJIbHOW  TOYHOCTHIO  OTHOIIICHUE
AIIEKTPUUYECKUX EMKOCTEH BYX KOHJICHCATOPOB.

Obopyoosanue. 1Ba DIEKTPOJIUTHYECKUX KOHAECHCATOpa, BOJBTMETP,
Oarapeiika, COeIMHUTENbHBIE MPOBOJIA.

Kpamroe onucanue pewenus. IIpoBOIUTCS OMBIT MO 3apsiiKe KOHAEHCATOpa
OT JPYroro 3apaHee 3apsHKEHHOTO KOHJEeHcaropa. M3MepsroTcss HampsokeHUs Ha
KOHJIEHCATOpax /0 W Toclie MOAKIoYeHuH. OIeHNBAEeTCs] OTHOIIEHUE eMKOCTEH
KOHJICHCATOPOB.

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

3ansTue 16. U3ydyeHnue npouecca paspsiiky KOHJAEHCATOpPa

Ipakmukym

3adanue. VI3yunte 3aBUCUMOCTb HANPSDKEHUSI HA KOHIEHCATOpe OT BPEMEHU
npu ero paspsake. Onpeneaure eMKOCTh KOHJEHCATOpa.

Obopyoosanue. DNEKTPOIUTUYECKUN KOHAEHCATOP, BOJBTMETp, Oarapeiika,
CEKYHJIOMEp, COCAMHUTEIbHbIE TPOBOJIA.

Kpamroe onucanue pewenus. IIpoBoguTCS H3MEPEHHE 3aBUCUMOCTH
HaNpsDKEHUST Ha paspsiKarolieMcsl KOHAeHcaTtope oT BpemeHH. [lemaercs oleHka
€MKOCTH KOHJIeHcaTopa. B kaduecTBe CONpOTHUBICHUS JUJISl pa3psIKU KOHJEHCAaTopa
BBICTYIA€T BHYTPEHHEE COMPOTUBIICHUE BOIBTMETPA.

Onucanue cxooiceti pabomvr npaxkmuxyma: [5], 3agaua Ne 10 «M3yuenue

cBeroanoaay (uactb No 1).
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3ansTue 17. OnpenesieHue yaeJbHOr0 CONPOTUBJICHUS MATEPHAJIA IPOBOJIOKH

Ipakmukym

3aoanue. OnpenenunTe yIeabHOE COIPOTUBIEHNE TPOBOJIOKH.

Obopyoosanue. JIBa MmynsTUMeTpa (B peKUME BOJIBTMETPA U aMIIEPMETPa),
COEMHUTEINBHBIE POBOAA, OaTapelika, 00pa3libl IPOBOJIOKH, TMHEWKA, MUKPOMETP.

Kpamroe onucanue pewenus. Viccienyemass NpPOBOJIOKA COEIHHSIETCS
IOCJIEZIOBATENIBHO C aMIIEPMETPOM M MOAKIo4YaeTcs K Oarapeiike. [lapannensHo
y4acTKy HPOBOJIOKM TOAKIIOUAETCS BOJAbTMETp. I3 oOTHOmeHHMs mnoka3aHui
npuOOpPOB PACCUMTHIBACTCS COMPOTUBICHHE YydYacTKa IMPOBOJOKH, MOCIE YEero
U3MEPSIOTCS  €ro TeoMeTpHuYeckre pasMepsl. I3 momydeHHBIX JIaHHBIX
OTIpEeNENseTCsl YEeIbHOE COMPOTHUBIIEHUE MarepHalia, U3 KOTOPOTO H3TrOTOBIIEHA
IIPOBOJIOKA.

Onucanue cxodceti pabomul npakmuxkyma.: MexayHapoHas OJMMIIAAAa IO

sKcriepuMeHTanbHoM Gusnke 2022 1., 3a7a4a «Majioe COMpOTUBICHHUE.

3ansatue 18. MW3mepeHue BOJILT-aMIICPHON XapaKTePUCTUKH
MOJIYNIPOBOAHMKOBOIO 1M0/1a

Ipakmukym

3aoanue. VI3amepbTe 3aBUCUMOCTH CHIIBI TOKA, MPOTEKAIOIIETO Yepe3 U0, OT
MOJIaBaeMOT0 Ha HEro HamnpspkeHus (B OpsiMOM W OOpaTHOM HaIPaBJICHHUH).
[TocTpoiite rpadguKk BOIBT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

Obopyoosanue. BonbTMeTp, ammepMerp, COCIUHUTEIbHBIE MPOBOJA,
MOJTYTIPOBOTHUKOBBIM MO/, MaKeTHas 1J1aTa, epeMeHHBIN pe3ucTop, OaTtapeika.

Kpamxoe onucanue pewenus. 1IpoBOOUTCA 3KCIEPUMEHT 10 W3MEPEHUIO
BAX nunozna B mpsiMmoM 1 00paTHOM HaIpaBJICHHH.

Onucanue cxoxceii pabomsl npakmuxyma: [8], maBa Ne 4, mabopartopHas
pabota Ne 9.
11 KUIIACC
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3ansaTue 1. OueHka BeJIMYMHBI TOPU30HTAIBHON COCTABJSIOIEH MATHUTHOM
UHAYKIUA MATHUTHOIO M0JIA 3eMJIn

Ipakmukym

3aoanue. OneHUTE MOAYIh TOPU3OHTAIBHOW COCTaBJISIONICH BEKTOpa
MAarHUTHOW MHJIYKIIUU MAarHUTHOTO TOJIST 3€MJIH.

Obopyoosanue. Kommnac, conenoua (muamerp 10 cm, 150 BUTKOB),
7a00paTopHbIN OJIOK MUTAHUS, TPAHCTIOPTHUD.

Kpamrxoe onucanue pewenus. IIpoBOOUTCS 3KCIEPUMEHT MO OINPEACIICHUIO
MPOCTPAHCTBEHHOW OpPUEHTAllMM BEKTOpa HHIYKIUA MArHUTHOTO IO,
CO37aBa€MOr0 Ha OCH COJIEHOMJA IPU CYIEPIIO3UIIMM MATHUTHOTO TOJIA 3€MIIH U
MarHMTHOTO TIOJISI COJICHOM 1A, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKAX COJICHOU/IA.
[To 3TOi 3aBUCUMOCTH ONPEAECTSACTCS MOIYJIb TOPU30HTAIBHOM COCTABIIAIOIICH
BEKTOpAa MAarHUTHOW MHIYKIIUX MarHUTHOTO TOJIST 3€MIIH.

Onucanue cxooiceti pabomsl npaxmuxyma: [8], raBa Ne 4, maboparopHas

pabora Ne 12.

3ansaTue 2. H3MepeHHMe 3aBHCHMMOCTH BeJWYMHBLI MATHUTHOW WHIYKIIUH
MATHUTHOTO T0JIsI MATHATA OT PACCTOSHHUS

Ilpakmukym

3a0anue. W3yuynte 3aBUCUMOCTH BEIMYWMHBI MAarHUTHOW  WMHIYKITHH
MarHMTHOTO TOJISI TIOCTOSTHHOT'O MarHMWTa Ha €ro MpOJOJIBHONM OCH CHMMETPHHU OT
PACCTOSTHUS MKy LIEHTPOM MarHuTa U TOYKOW M3MEPCHHIA.

Obopyoosanue. CmapTpoH ¢  TPEITyCTAHOBJICHHBIM  MPOTPAMMHBIM
obOecrieueHueM Il M3MEPEHHUS BEJMYMHBI MArHUTHOTO TIOJIS, LMJIMHIAPHUYCCKUIA
MAarHUT, JIMHEWKA, MaJAPHBIA CKOTY.

Kpamroe onucanue pewrernus. C moMOIIBI0 JTATYUKOB CMapTHOHA TPOBOAUTCS
pSIMOE M3MEPEHHUE BEIIMYMHBI MArHAUTHOW WHIYKIIMA MArHUTHOTO IIOJISI Ha OCH

MUJIMHAPHUICCKOTO MarHnuTa B 3aBUCUMOCTH OT PACCTOAHHA 10 HCTO.

18



3ansTue 3. HaGaroneHne MarHuTHOIO rucTepe3nca

Ilpakmukym

3aoanue. HaMoTaiiTe HECKOJBKO BUTKOB HW30JMPOBAHHOIO MPOBOAA  HA
UMWJIMHAPUYECKYIO YacTh Jlanku ImtatuBa. [lomHecute Topel Jamku OIM3KO K
MOJIOKEHUIO JaTdyuKa MAarHuTHOTO 1mosisi MoOwibHOoro Ttenedona. I[lomaiite
DIIEKTPUYECKUN TOK B IPOBOA. l3MeppTe 3aBUCHMOCTH BEJIMYMHBI WHIYKLUU
MAarHMWTHOTIO MOJIS Ha TOPLIE JAKKU OT CUJIbI IPOTEKAIOIIETO Yepe3 MPOBOA TOKa. [l
3TOrO BHAYaJje MOBBIMIANTE 3HAYEHUSI CHJIbI IPOTEKAOIIETO TOKA J10 MAKCUMAJIBHO
BO3MO>KHOTO 3HAUYEHHUs, a TIOTOM ITOHMKANTE 10 HYJEBOTO 3HAYEHUs. 3aTEM CMEHUTE
MOJIAPHOCTB MOAKIIOUEHUS] UCTOYHUKA TOKA U TOBTOpUTE ONbIT. [locTpoiiTe rpaduk,
ONKCHIBAIOIINKA 3aBUCUMOCTh BEJIMYUHBI MATHUTHOW UHAYKIIMHU Ha TOPLE JAKUA OT
CHUJIBI IIPOTEKAIOIIETO YEPE3 MMPOBOJL TOKA.

Obopyoosanue. CmapTdoH ¢  TPEIyCTAHOBJICHHBIM  IPOTPAMMHBIM
o0ecrieueHueM JJisi U3MEPEHUs BEJIMYMHB MAarHUTHOTO MOJs, IITaTUB C JABYMS
JanKkaMy, OJIHa M3 KOTOPBIX JOJDKHA OBbITh JKENe3HOM (MM ApPYyroil >Keje3HbId
CEPJICYHHK), JIAOOPATOPHBIN MCTOYHHUK MUTAHUS, OJMHOXXHIIbHBIA W30JMPOBAHHBIN
IOPOBOJ, BBLICPKUBAIOIIMA MAaKCUMaJbHBIA TOK J1AOOPaTOPHOTO HMCTOYHHUKA
MUATAHMUS.

Kpamroe onucanue pewenus. Jlanka mratuBa oOMaThIBa€TCSI HECKOJIbKUMU
BUTKAMH TOJCTOTO M30JMPOBAaHHOTO mpoBoaa. C mnoMolbio J1abopaTropHOro
VCTOYHUKA TUTAHUS Yepe3 IPOBOJ NPOITYCKAETCA MIEKTPpUIECKHU TOK. CHavasa TOK
IPOITYCKAIOT B OZTHOM HalpaBJIEHUH C IOCTEIICHHBIM YBEJIMYEHUEM CHJIbI TOKA U €€
MOCHEAYOIUM  YMEHBUIEHUEM, TIOTOM  MPOLUEAYypPY  MHOBTOPSIOT TUTS
MIPOTHBOINOJIOKHOTO HampasiieHHs Toka. [Ipu »TOM wu3MepsieTcs BelWYuHA
WHAYKIIMA MarHUTHOTO TOJISl HA TOPIE JAlKH IITaTHBA C MOMOIIbI0 MOOUIHLHOTO
tenedona. CTpoUTCs 3aBUCUMOCTh BEJTMUMHBI MHIYKLIUH MAarHUTHOTO TIOJISt OT CHUJIBI
MPOTEKAIOIIETO Yepe3 MpoBo Toka. OOCyX)aaeTcs MoJyYeHHBIN Tpaduk U sSBJICHUE

MAardiuTHOIO ruCTepe3unca.

19



3ansaTue 4. U3yuyenue padoThI 3JIEKTPOABUIATEA U JHMHAMO-MAIIMHBI (4aCTh
1)

Jekyusa «INEKTpoIBUTATENb U dIEKTporeHeparop». O0CykaaeTcss UCTOPUS
U300peTeHMSI SIEKTPOIBUTATENSI M COBEPILIEHCTBOBAHMSI €70 KOHCTPYKIIHH.
OnuceIBacTCs BHYTPEHHEE YCTPOWCTBO AJIEKTPOIBUIATENSl U NIEKTPOreHEPATOpa.

Pa361/1pa10Tc;1 TCOPCTUUCCKHUC 3aJa49U I10 I[&HHOI\(JI TCMC.

3ansaTue 5. U3yuenne padoThl JIeKTPOABUIaTe U JUHAMO-MAIINHBI (4ACTh
2)

Ipakmukym

3adanue. 1) IlpoBenurte cepuro KCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTD
CWIbl TOKa, BbIpaOaThIBAEMON T'E€HEPATOPOM, OT BEJIMYMHBI MOMEHTa CHIIBI,
IPUWIOKEHHOTO K ero Bamy. 2) IlpoBeauTe cepuro 3KCIEPUMEHTOB U HU3MEPHTE
3aBUCUMOCTh BEJIMUMHBI HAINPSKEHUS, IOJAAHHOIO Ha 3JIEKTPOABUTATelb, OT
YaCTOTHI €0 BPAILEHUS W MEXaHMYECKOM Harpy3KH ero Baja.

Obopyoosanue. DNEKTPUIECKUN MOTOPUMK C PEIyKTOPOM, HAOOp TPY30B,
peocTar, COEAMHUTENIbHbIE TPOBOAA, JA0OPATOPHBIA MCTOYHUK MUTAHUA,
MYJIBTUMETD (aMIIEPMETP), CEKYHIOMED.

Kpamkoe onucanue pewenus. IIpoBOIATCA OIBITBI 10 H3MEPEHUIO
3aBUCUMOCTH CHJIBI TOKa, BhIpAOAThIBAEMOM T€HEeparopoM, OT BETUYMHBI MOMEHTA
CWJIbI, TPUIJIOKEHHOTO K €ro Baiy. [[poBOUTCS OMBIT IO U3YYEHUIO CBA3M BETUYHH
HanpsDKeHMsI, MOJAAHHOTO Ha JJIEKTPOJIBUraTellb, OT YacTOThl €ro BpallleHUs U
MEXaHWYECKOW HAarpy3KH €ro Baja.

Onucanue cxoxcux pabom npaxmuxyma: 1) MexayHaponHas omuMnuaaa 1o
sKcriepuMeHTanbHoi usuke 2018 1., 3anaya «MOTOpPUHK C PETyKTOPOMY, IMYHKTHI
NoNo 1-4; 2) MexxayHapoHas OIMMITHaIa 1o SKCIepuMeHTanbHou gusnke 2022 r.,

3agada «DoHapby, myHKThI NoNe 14,
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3ansatue 6. MN3ydyeHue 3aBHCHMOCTH MepHOAa KOJIeOAHMH JIMHEHMKM  Ha
HUJIHHAPUYECKOH MOBEPXHOCTH OT PaJuyca ee KPUBH3HBI

Ipakmukym

3aoanue. Onpenenure XxapakTep 3aBUCUMOCTHU MEPUO/Ia KOJICOAHUM IMHENKH,
MOJIOXKEHHON Ha IWIMHIPUYECKYIO TOBEPXHOCTh, OT paJnyca KPUBU3HBI ITOMN
MTOBEPXHOCTH.

Obopyoosanue. Habop UUIUHIPOB pa3HOTO paauyca (Hampumep, pa3indHbie
HUJIMHAPUYECKHUE COCY/IbI), TUHEIKA, CEKyHIOMED.

Kpamroe onucanue pewenus. llpoBomutcs cepus NPSMBIX H3MEPEHUI
3aBUCUMOCTH TE€puoJa KoJeOaHUW JIMHEWKH, MOJIOKEHHON Ha IMJIMHIPUYECKYIO
MTOBEPXHOCTh, OT pajiiyca KPUBHU3HBI 3TOW MOBEPXHOCTH. VICTIONB3YIOTCS METOMBI

JIMHCApU3aluu U rpa(bnqecxoro dHaJIn3a SKCIICPUMCHTAJIbHBLIX JdHHBIX.

3ansaTue 7. W3yyeHue 3aBHCHMOCTH AMILUIMTYAbl KOJICOAHUH TPYKUHHOIO
MAasITHUKA OT BpeMeHH

Ilpakmukym

3aoanue. VI3MepbTe 3aBUCHMOCTh aMIUIMTYIbl 3aTyXalolUX KoJjeOaHui
MPYKUHHOTO MasiTHUKA OT BpeMeHU. [IpoBepbTe rumnoresy 00 3KCHOHEHIMAIbHOM
XapakTepe MOJIy4YeHHOU 3aBUCUMOCTH.

Obopyoosanue. IlpyxxrHa oT TuHAMOMeETpa ¢ npenesiaom usmepenuii 1 H, rpys
maccoit 150 r, cekyHiomep, IITAaTUB C JIAMKON 1 My TOM, TUHEHKA.

Kpamkoe onucanue pewenus. IIpoBOOUTCA SKCIEPUMEHT IO NPSIMOMY
W3MEPEHUIO 3aBUCUMOCTH AMIUIATYIBl 3aTyXalolUX KoOJICOAaHWH MPY>KMHHOTO
MasiTHUKa OT BpeMeHH. CTpouTcs Tpaduk HCCIETOBAaHHOW 3aBUCHMOCTH B

JIMHCAPHU30BaHHOM BHU/IC.

3ansTue 8. U3MepeHne aKTUBHOIO0 M PEAKTHBHOIO CONMPOTUBJICHUH KATYIIKU
HHIAYKTHUBHOCTH

Ipakmukym

3aoanue. Cobepute  dIEKTPUYECKYID LEMb W3  IOCJIEI0BaTeIbHO

COCAMHCHHBIX PE3NUCTOPA M KATYIIKH HWHAYKTUBHOCTH. HpOBeI[I/ITC HN3MCPCHUC
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3aBUCUMOCTHU HAMNPSDKEHUS HA PE3UCTOPE OT YaCTOTHI MOAaBAEMOTO Ha 3Ty IIETh
HanpspkeHusl. 1o MoydeHHBIM JaHHBIM OMPENCITUTE aKTUBHOE CONPOTHUBIICHUE U
PEaKTUBHOE  CONpPOTHBIICHWE  KaTyImIKM  WHAYKTHBHOCTH.  Paccuutaiite
WHIYKTUBHOCTH KaTyIIIKH.

Obopyoosanue. Karynika WHIYKTUBHOCTH, PE3UCTOP C COMNPOTUBICHUEM,
OMM3KUM K  aKTUBHOMY  COMPOTHBIICHHIO  KaTYIIKA  WHIYKTUBHOCTH,
COCMHUTENBHBIC TPOBOAA, TEHEpaTop HHU3KOW 4YacTOThl, OCHILIOrpad WiIu
BOJIETMETP MEPEMEHHOTO HAIPSHKCHHUS.

Kpamroe onucanue pewenus. CoOupaercss d3JeKTpUYecKas ILelb U3
MOCJICIOBATEIPHO COSAMHEHHBIX PE3UCTOpa M KaTyIIKH WHAYKTUBHOCTH. Ha a1y
IIeMb TIOJACTCs TIEPEeMEHHOE HampsbkeHue. [IpoBoauTcs m3MepeHue 3aBUCHMOCTH
HanpsDKEHUsT Ha PE3UCTOpE OT YacTOThl IMOJIaBa€MOI0 Ha IIeMb HAIPSKEHUS
(amruMTyIa HANPSDKEHUS Ha BCEH 1ienu mocTossiHHa). 1o HU3kouacToTHOM 001acTH
rpaduka OmpeneseTcss aKTUBHOE COTPOTHBICHUE KATYIIKH WHAYKTHBHOCTH, TIO

BBICOKOYACTOTHOM YacTH OoIIpCACIACTCA NHAYKTUBHOCTD KAaTYIIIKH.

3ansaTue 9. 3Byk. Ocumiiiorpamma 3Byka. CriekTp 3ByKa

Jekyus «BBeneHne B SKCIEPUMEHTATBHYIO aKyCTHKY». BBOISTCS OCHOBHEBIE
HNOHATUA aKycTUKH. OOCyXaaeTcs MeXaHUKa pPaclpOCTPaHEHUS aKyCTHUYECKHX
koneOanuii. BBomutcss moHsATHEe TOHA U oOeproHa. OOCYXIAIOTCS METOIBI
UCCJIEZIOBAHNUS 3BYKOBBIX CUTHAJIOB.

Ilpakmukym

3adanue. TlpoBenuTe CEpHIO HKCIIEPUMEHTOB MO 3alUCH OCHMUIOTPaMM U
CHEKTPOB IIACHBIX 3BYKOB OJHOM 4YacToThl. ONHUIINTE OCHOBHBIE OTIMYMS B
OocCLMJUIOrpaMMax Ui pa3HbIX IIACHBIX 3BYKOB. OTBEThTE Ha BOIPOC, TOCTATOUHO
JI¥ JIJIS1 OTTUCAHUS KAKOTO-TM00 3BYYaHUsI OHOM JIUIIIH CTIIEKTPOTPaMMBbI?

Obopyoosanue. I1lepcoHaNbHBIN KOMIBIOTEP ¢ MUKPOPOHOM MITM CMAPT(HOH C
MPeyCTaHOBJICHHBIM TPOTPAMMHBIM 00ECIIEUEHUEM.

Kpamroe onucanue pewenusn. IlpoBonuTcs cepusi SKCIIEPUMEHTOB  TO

MOJIYUYCHHIO OCHUJIIIOIPAMM U CIICKTPOB ITIACHBIX 3BYKOB OHHOﬁ 9aCTOThI.

[IpoBOaUTCS CpaBHUTEIBHBIN U KAYECTBEHHBIN aHAIN3 OCLUIUIOIPAMM U CIIEKTPOB.
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Onucanue cxodxceu pabomul npakmuxyma.: MexxayHapoHas oluMIMaga 1o
sKcnepuMeHTadbHOU (usuke 2017 r., 3a1aua « AKyCTUYECKHUE PE30HATOPBDY, YaCTh

No 1.

3ausarue 10. Crogune MexaHu4ecKHe BOJIHbI

Jekyua «Crossurie MEXaHU4YECKHE BOJHB. OOCY)KIaeTCd MEXaHUKA CTOSYMX
BOJIH B OJJHOMEpHOH cpezne. PaccMarpuBaroTcs MpuUMeEpsl pa3iMYHbIX I'PaHUYHBIX
ycnosuid. Illpakmukym

3aodanue. TlonyiiTe B poOUpPKY Tak, 4ToObl OHA Havyasa 3By4arb. [IpoBenute
U3MEpPEHHUE 3aBUCUMOCTM YacTOThl OCHOBHOIO TOHAa M TMEpPBOro oOepToHa
BO3YILIHOTO CTOJI0a B MPOOHUPKE OT BBICOTHI 3TOr0 CTON0A. [[151 M3MEHEHUs JUTMHBI
BO3AYLIHOIO CTOJI0A 3amoyHANTe MpoOupKy Boaoi. OnpenenuTe CKOpOCTh 3ByKa B
BO3/YXE.

Obopyoosanue: 1lepcoHANbHBIA KOMIIBIOTEP C MUKPO(DOHOM WM cMapTHOH
C MpeAyCTaHOBJIEHHBIM IPOrPaMMHBIM 0OecTieYeHrEM, TPOOUPKa, BOJA, INHEHKA.

Kpamxoe onucanue pewenus. IlpoBonuTcs cepusi 3KCIIEPUMEHTOB IO
U3MEPEHHUIO aKyCTHUECKOTO CIEKTpa 3ByuYaHUs NMPOOMPKH, BO3HUKAIOIIETO TMpHU
BAyBaHUM B Hee Bo3ayxa. CTpOMTCS JIMHEAPU30BAHHBIA TpauK 3aBUCHMOCTHU
YacTOThl OCHOBHOTO TOHA M MEPBOr0 00EPTOHA OT BHICOTHI BO3AYIIHOIO CTOI0A B
npobupke. [1o nmomy4eHHbIM JaHHBIM OINPEAEIIAETCS CKOPOCTh 3ByKa B BO3AYXE.

Onucanue cxooceu pabomul npakmuxyma.: MexxayHapoaHas oluMIMaga 1o
sKcriepuMeHTanbHON Qusnke 2017 1., 3a1a4a « AKyCTUYECKHE PE30HATOPHD), YacTh

Ne 2.
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3aHaTue
11. U3mepenne nokaszaresisi NpeJoMJIeHUs CTEKIA

Ilpaxkmuxym Ne 1

3adanue. Onpenennure Noka3areab NPEIOMICHUS CTEKISHHOM IIACTHUHBI.

Obopyoosanue. IlpenmeTHOE CTEKIO, MWUIMMETPOBKA, Jla3epHas YyKa3ka,
JMHEHKH, IITATUBHI C JTAKON U My(PTOH.

Kpamxoe onucanue pewenus. 1lpoBomuTcs cepus 5SKCHEPUMEHTOB IO
M3YYEHHUIO TEpPEHANpAaBIICHUs Jiyda CBETa, MAJAIOLIEro Ha OOKOBYIO IMOBEPXHOCTH
IPEIMETHOIO CTEKJIa, B 3aBUCMMOCTH OT BBIOPAHHOTO yIvia HajeHus. Beruncnsercs
MOKa3aresb NPEJOMIICHHUS MaTepraa IJIacTUHBI.

Onucanue cxoorceti pabomuvl npakmukyma. MexnyHapogHas OIMMIHMAAa IO
skcriepuMeHTanbHol  (usuke 2021 r, 3amada «OtTpaxkeHue, MNpeIoMIIEHHUE U
IIPOIyCKaHue», MyHKT Ne 4.

Ilpakmuxym Ne 2

3adanue. Onpenenure ¢ MaKCUMaJIbHON TOYHOCTBIO MOKa3aTeib MPEIOMIICHUS
MaTepuaa IpU3MbI.

Obopyoosanue. 1lpusma, nazepHas ykazka, TpaHCIIOPTUP, IITATUBHI.

Kpamxoe onucanue pewenus. 1IpoBomuTCs ONBIT 1O  U3MEPEHUIO
MUHHAMAJIBHOTO yIJIa OTKJIOHEHMSI JIa3€PHOIO Jyda TPEYrojIbHOW pPaBHOCTOPOHHEH
npusMor. Ilo mnonmydyeHHOMY 3HAYEHHUIO yIvla PACCUMTBHIBAECTCS  I10KA3arellb

MIPEIIOMJICHHUS TTPU3MBI.

3ansaTue 12. IloyiHOe BHyTpeHHee OTpPaKeHHe

Jexkuyua «Ilpumenenrne >Qdekra TMOTHOTO BHYTPEHHETO OTPaXEHUS B
m3Mmepenusax». OOcyxnmaercs d3((EeKT MOTHOTO  BHYTPEHHETO  OTPAXKEHUS.
OmnwuceiBalOTCA TPUEMBl TIO MCHOJB30BAaHUIO JTOro d(ddexra mpu mpoBeaeHUU
ONTUYECKUX U3MepeHuu. Ilpaxmuxkym

3aoanue. OnpenenuTe nokazaTesb NPEIOMIICHUSI MaTeprala IPU3MBI.

Obopyoosanue. CTeKIsTHHAS TPU3MA, JIa3epHasl YKa3Ka, JMHEMKa.

Kpamxkoe onucanue pewenus. IlpoBogutcs onbIT 1o HaOmoneHuio 3¢ dexra
MIOJTHOTO BHYTPEHHETO OTPAXEHUS CBETA, KOTOPBIM pacmpoCTpaHseTcsl B IMpPHU3ME.
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3aHaTue
N3mepsitoTcst mapaMmeTpbl, MpU KOTOpbIX jgocturaercs d3¢dext. Brruucnsercs

MOKa3aresb NPEJIOMIICHHS MaTepuaa MpU3MBbl.

Onucanue cxoorceti pabomuvl npakmukyma: MexayHapogHas OJMMIIMAAA 110
skcriepuMenTanbHoi gusuke 2021 1., 3agaya «/ucnepcus», myHkt Ne 1 [16].

13. IIpoBepka ¢popmyJibl TOHKOM JIMH3BI C IOMOIIBIO METOAA
NnapajiaKkca, NPUMEeHEeHHOI0 JJIsl Onpe/iesieHUsl MOJI0KeHUs1 M300paKeHHus

Ilpakmukym

3adanue. Onpenenure ¢ MaKCUMaJbHON TOYHOCTBIO (POKYCHOE pPaCCTOSHUE
coOuparonie JTUH3HI.

Obopyoosanue. Cobuparoias JIMH3a, ONTHYECKasi CKambsl (JTUOO MepHas JIeHTa
Y KpeIUICHUE JIs1 JIMH3bI), IBE UIJIBI OT HINPHUILIA (CO CTOYEHHBIM OCTPUEM ), IJTACTUIIMH,
TOYEYHBI UCTOYHUK CBETA.

Kpamroe onucanue pewenus. OOcyxnaercss U AeMoHCTpupyercs 3(pQeKT
napajuiakca. M3yueHHbI 3¢ @deKT HCmonb3yeTcss Uis OIpeNeieHHs] IOJI0KESHUS
M300pakeHUs MCTOYHHMKA CBETAa C MaJIOMl CBETHMMOCTBIO, IOJYYEHHOTO C IOMOIIBIO
coOuparomieid TuH3bl. [0 HECKONBKMM OIBITAM PAacCUUTHIBAETCA (POKYCHOE

pPaCCTOAHUC JIMH3BI.

3ansaTue 14. U3mepenne poKyCHOro pacCTOSIHUSI PacceuBaONIeld JTUH3bI

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJbHON TOYHOCTBHIO (POKYCHOE PACCTOSTHUE
PACCEHBAIOIIEH JTUH3HI.

Obopyoosanue. PaccewBaronias JuH3a, coOWparoas JWH3a, ONTHYECKas
CKaMbs (MO0 MepHas JIeHTa W KPEIUIeHWs JIs JIMH3), JUCT KapTOHA, HOKHUIBI,
TOYEYHBI UCTOYHUK CBETA.

Kpamkoe onucanue pewenus. O6CyXnarwrcs NpueMbl U3MEPEHUs (POKYCHOTO
paccTrosiHus ~ pacceuBaromied JMH3bL.  [IpoBoauTCAs  OmBIT 1O  IOJXYYEHHIO
NENUCTBUTEILHOTO N300paKEHUS B pACCEUBAIOIIEH JIMH3E ITyTEM CO3JJaHUs C TOMOIIBIO

CO6HpaIOHICﬁ JUH3bl MHHMOI'O HCTOYHHKA I pacceHBa}omeﬁ JIMH3BI. Taxoxe
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3aHaTue
IIPOBOJIUTCSI OTBIT IO HAOIIOACHUIO PACXO/SIIIETOCS CBETOBOTO ITy4yKa, 00pa30BaHHOTO

CBETOM, U3JyYEHHBIM TOUEYHBIM HCTOYHMKOM U MPOLIEIUINM YEPE3 PacCEUBAIOIIYIO
JWH3Y, Ha KOTOpylo HakieeHa nauadpparma. [lo pesynasrataMm MOTydeHHBIX
HKCIIEPUMEHTOB PACCUUTHIBAECTCSA ONTUUYECKAs CUJla PACCEUBAIOLIEH JIMH3BI.

Onucanue cxooxceti pabomst npakmuxyma: [8], rmasa Ne 5, naboparopHas pabora

Ne 12.

15. Onpeaesienue NJIMHBI BOJHBI JIA3€PHOr0 M3JIy4YEHHUS] € MOMOLIBIO

cxembl FQHra

Ilpakmukym

3aoanue. llpuaymaiiTe H3KCIIEPUMEHTAIBHYIO YCTAHOBKY, MO3BOJISIOINIYIO
HaOI01aTh UHTEPPEPEHLIMOHHYIO KAPTUHY OT CBETOBOI'O M3JIy4YeHHUsI Jla3epa.
OnpenenuTe IIMHY BOJHBI H3JTYyYEHUS JTa3€PHON YKa3KU.

Obopyoosanue. JlazepHas ykaska, HUTKa, Qosibra, OyJlaBKu, SKpaH, pyJaeTKa.

Kpamkoe onucanue pewenus. JIByMs CBS3aHHBIMH HHUTKOH OyraBKamu
MPOKAJIBIBAIOTCS JIBa OJM3KOPACIIOJIOKEHHBIX OTBEPCTHSA B AJIOMUHHUEBOW MUIIEBOM
¢ounbre. [lomydyeHHbIE OTBEPCTUSI OCBEIIAIOTCS JIA3€pHBIM MydkoM. B mpoieamiem
cBeTe HabtoaeTcss UHTeppepeHunoHHast kapTuHa. [1o paccTosHIIO MEXKy MOoI0caMu
UHTEP()EPEHIIMOHHON KapTUHBI U PACCTOSHUIO MEXKIy OTBEPCTUSIMH B (OJIbre
pacCUMTHIBAETCA JUIMHA BOJIHBI CBETA B JIA3EPHOM ITyUKE.

Onucanue  cxooxceti  pabomsl  NpakmuxKyma:  3aKIIOYUTENbHBIA  3Tal

BCEPOCCHUICKOM OTMMITHaIbl IKOJIBHUKOB 10 ¢usuke 2000 1., 11 knacc, 3amaga Ne 1.

3ansaTue 16. M3yueHue cnekTrpa cBeTa Pa3jiIMYHbIX HCTOYHHUKOB € NMOMOIUIbIO
AU(PPAKIHOHHOM PelIeTKH

Ilpakmukym

3adanue. llpunymaiite, coOepuTe U OMUILIUTE IKCTIEPUMEHTAIBHYIO YCTAHOBKY,
MO3BOJIIIOLIYIO IOJYYUTHh ONTHYECKUM CHEKTP M3JIy4YeHUs CBETAa Pa3IMYHbIX
VCTOYHMKOB.
[IpoBeauTe nccaeqoBaHUE CIIEKTPOB MPEMJIOKEHHBIX BAM UICTOYHUKOB CBETA.
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3ansaTue
Obopyoosanue. JludpakimonHas pemierka, GoHapb C JaMIOW HaKaJuBaHUA,

CBETOMOHBIN (POHAPH, Ta30pa3psIHAS JJaMITOUKa, dKpaH, AuadparmMa, MepHas JICHTA.
Kpamxoe onucanue pewenus. 1lpoBoguTcs cepusi SKCIIEPUMEHTOB IO
HAOJFOJICHUIO ONTUYECKHUX CIIEKTPOB M3IIYYCHHS] ICTOYHUKOB CBETA PA3HOU MPUPOIHI.
[IpoBOaUTCS CPAaBHUTEIBHBIN U KOJIMYECTBEHHBIA AHATIU3 3TUX CIIEKTPOB.
Onucanue cxooxceti pabomul npaxmuxyma: MexXIyHapoaHas OJMMIHAAa IO

skcriepuMenTaabHou pusuke 2018 1., 3agaua «CrexTpy.

3anatue 17. UcciaenoBanue 3aBUCHMOCTH HHTEHCUBHOCTH CBE€YEHHS CBETOIHOIA
OT CHJIBI IIPOTEKAIOIEr0 Yepe3 Hero ToKa

Ilpakmukym

3aoanue. VI3mepbre 3aBUCUMOCTh MHTEHCUBHOCTH CBEUEHHUSI CBETOAMOAA OT
CUJIBI TIPOTEKAIoIIero dYepe3 Hero Toka. Omnpenenutre XapakTep HW3MEPEHHON

3aBUCHUMOCTH.
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Obopyoosanue. Cperonuon, OkcMeTp (WM cMapT@oH C  JaTYUKOM
OCBCILIEHHOCTH ), JJa0OpaTOpHBIN OJIOK NMUTaHuUs (WM JBe OaTapeiiku AA, peoctar H
MYJIBTUMETP), COSTUHUTEIBHBIC TTPOBO/IA.

Kpamkoe onucanue pewenus. IlpoBoauTCS SKCOEPUMEHT TIO MPSIMOMY
U3MEPCHHUIO 3aBUCHUMOCTH HWHTCHCUBHOCTH W3JIYYCHUS CBETOAMONA OT CHIIBI
npoTeKaromniero uvepe3 Hero Toka. CrpouTtcs Trpaduk MOTyYEeHHOW 3aBUCHUMOCTH.

OHpCI[eJIHCTCH XapaKkTep 3aBUCUMOCTH.

3ansaTue 18. HaOmoneHue u30MpareibHOCTH BHYTpPeHHero ¢oroddpdexra Kk
JJIMHE BOJIHBI CBETa

Ilpakmukym

3aoanue. YcTaHOBUTE JIBA CBETOIMO/IA APYT HAMIPOTHUB Jpyra. M3yuunre siBeHue
BO3HUKHOBEHHUs (DOTOTOKAa B OCBEIIaeMOM cBetoauoae. [ns »Toro wusmepsre
3aBUCUMOCTh CHJIbI (DOTOTOKA OT HAMPSHKEHUS HA CBETOAMOJE, BBHITIOIHSIONIEM POJIb
UCTOYHMKA cBeTa. [lOBTOpUTE OMBIT, MPUMEHSI B KauyeCTBE HCTOYHUKOB CBETa
CBETOIMO/bI, TAIOUIME CBET C Pa3HBIMU JUIMHAMU BOJH. Onpenenure yciaoBUs, NpH
KOTOPBIX B OCBEIIAEMOM CBETO/IMO/IC BOSHUKAET (POTOTOK.

Obopyoosanue. Tpu apbl CBETOANOJOB Pa3HbIX IIBETOB (KpacHbIC, 3€JICHbIE U
CUHUE), OJIOK MUTAHUS CBETOIMO/Ia-OCBETUTENIS, MYJIETUMETD.

Kpamkoe onucanue pewenus. JIBa cBeTOoAMoIa yCTaHABIMBAIOTCS HAMPOTUB
npyr npyra. Uepe3 OIMH CBETOAMOJ MPOIMYCKAETCS TOK OT MCTOYHHUKA IMMUTAHUS.
N3yuaercst  sBJI€HHWE BO3HUKHOBEHUsSI (OTOTOKA BO BTOPOM  CBETOJHUOJIC.
OOnHapyXuBaeTcsi, 94T0 (POTOTOK BO BTOPOM CBETOAMOIEC BO3HHUKACT TOJILKO TIPH
OCBEIIEHUH €r0 CBETOAUOIOM C JJIMHOW BOJIHBI, MEHBIIIEH WJIM PABHOW JJIMHE BOJIHBI,
Ha KOTOPYIO PaCCUMTaH OCBEIIAEMbIii CBETOIUO/I.

Onucanue cxooiceti pabomwvl npakmuxkyma. MexayHapoqHas OJIMMIOMAAA IO
skcniepuMmeHTanbHon usuke 2020 r., 3agaua «Onronapay [17].

IJIAHUPYEMBIE PE3VJILTATBI OCBOEHMS KYPCA BHEYPOYHOIA
JIESATEJBHOCTA «OCHOBBI ®U3MYECKOTO DKCHEPMMEHTA
(@U3NKO-MATEMATHYECKUI TPO®UIb)»
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JIMYHOCTHBIE PE3YJIBTATbBI
B cghepe cpascoanckoco eocnumanusii TOTOBHOCTh BECTH COBMECTHYIO
JEATEIBbHOCTh B MHTEPECAX I'PaKTaHCKOTO
OO0IIeCTBa, y4acTBOBaTh B CAaMOYIIPaBICHIH B 00pa30BaTeIbHONM OpraHu3allii; yMEHHE
B3aMMOJICCTBOBATh C COLUAIbHBIMU UHCTUTYTaMH B COOTBETCTBUU
C UX (PyHKIMSIMHU U HA3HAYECHHUEM.
B cgpepe nampuomuuecxoeo eocnumanus: cHOPMHUPOBAHHOCTH POCCUHCKOMN
IPaXJAHCKOW MJIEHTUYHOCTH, NAaTpPUOTH3Ma; LIEHHOCTHOE OTHOILIEHUE K
roCyIapCTBEHHBIM CHMBOJIaM, J10CTHKEHUSAM
POCCHUICKHX YYEHBIX B 00JIaCTU (PU3UKU U TEXHUKHU. B
cghepe OYX08HO-HPABCMBEHHO20 80CNUMAHUSAL:
c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUYECKOTO MOBE/ICHNUS;
CHIOCOOHOCTh OLIEHMBAaTh CUTYallUI0 U TPUHUMAaTh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSCh HAa MOPAJIBHO-HPAaBCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIE B
NEATEIbHOCTH YUYEHOI0; OCO3HAaHME JMYHOIO BKJIAaJa B IOCTPOEHUE YCTOWYMBOIO
Oymy1iero.
B cgepe scmemuueckoco 6ocnumanus: 3CTETUYECKOE OTHOLIEHUE K MHUPY,
BKJIFOUYAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
npucymero Gpu3nuecKon Hayke.
B cgepe mpyooeoco eocnumanus: WHTEpEC K Pa3NUYHBIM  cdepam
npodeccruoHaIbHOMN 1eATeIbHOCTH,
B TOM YHCJI€ CBA3aHHBIM C (DM3HKOW M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM
BbIOOp Oymyiell mpodeccuu U peasu30BbIBaTh COOCTBEHHBIC >KU3HEHHbBIE IJIAHBI;
TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHMIO B 00JIaCTH
(GU3UKK HA TIPOTSKEHUU BCEH HKU3HU.
B cghepe osxonocuueckozo eocnumanusi: cHOPMUPOBAHHOCTH HKOJIOTHMUECKOM
KYJBTYpbI, 0CO3HaHHUE I100aJIHbHOTO
XapakTepa 3KOJIOTMUYECKHUX MpoOJieM; IUIAaHWPOBAHNUE U OCYLIECTBICHUE JIEHCTBUU B
OKpY>KaroLel cpesie Ha OCHOBE
3HaHMS LEJNed YCTOMYMBOIO pa3BUTHS 4YEJIOBEUECTBA; PACLIMPEHHUE OIbITa

ACATCIBbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTHU Ha OCHOBC
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MMEIOIIUXCS 3HAHUMU 10 (PUBHKE.
B cgpepe yennocmu nayunozo noznanus: cpOpMHUpOBAHHOCTH MHUPOBO33PEHHUS,

COOTBCTCTBYIOLICTO COBPECMCHHOMY
YPOBHIO PA3BUTHA (I)I/IBI/I‘{CCKOI‘/’I HAyKHW; OCO3HAHUC NCHHOCTHU HaquOﬁ ACATCIBHOCTH,
IFOTOBHOCTb B IIPOOCCCC H3YUYCHUA (1)I/I3I/IKI/I OCYHCCTBIIAATE IMPOCKTHYIO U

HCCICOAOBATCIILCKYIO JCATCIIbHOCTh MHANBUAYAJIbHO U B I'PVYIIIIC.

METAHNPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHMBEPCAJbHbIE YUeOHbIE HelCTBUA:
Ba3zoBble JJoruueckue AeicTBHS:
CaMOCTOSITCIBHO  (OopMynIupoBaTh M aKTyallM3UPOBATh npooiemy,
paccMaTpuBaTh €€ BCECTOPOHHE; OIPEACIATh IS JICATSIBHOCTH, 3a]1aBaTh
napaMeTpsl U KPUTCPUHU HX
JOCTH)KCHHMS; BBISBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B pacCMaTPHUBACMBIX
(bU3UICCKUX
SIBJICHUSX; pa3padaThIBaTh IUIAH PEIICHHS MPOOJIEMBI C YYCTOM aHaIN3a UMEHOIIMXCS
MaTepHUAJIbHBIX M HEMaTepUAJIbHBIX PECYPCOB; BHOCUTh KOPPEKTHBBI B ACATEILHOCTD,
OLICHUBATh COOTBETCTBHE PE3y/IETATOB
1EJIM, OIIEHUBATh PUCKH ITOCJICACTBUI IEATECIbHOCTH; KOOPIAUHUPOBATH U BBITTOJIHSTH
paboTy B YCIOBUSAX PEaIbHOTO, BUPTYaJIbHOTO
U KOMOMHHPOBAHHOTO B3aMMOJCHCTBHS, pPa3BUBaTh KPEATUBHOC MBIILICHUE

MIPU PEIICHUH KU3HEHHBIX MPOOJIeM.

Ba3oBble ucciienoBare/ibCKue AeiCTBUS: BJIAICTh HAYYHOW TEPMHUHOJIOTHUEM,
KJIFOYEBBIMU TOHATUSIMA U METOAAMHU
dbu3nUecKol HayKd; BIaJCTh HaBBIKAMH y4YEOHO-HCCIIENOBATEIIbCKOW M MPOEKTHOM
JESITENbHOCTH
B oOnactu (hU3MKU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIbHOMY IOMCKY
METOJIOB pEIIeHHS 3a1a4 (U3HYECKOTO COAEPXKAHUS, MPUMEHEHUIO DPa3IMIHbBIX
METO/IOB MMO3HAHUS; BIaJETh BUJIAMH JIESITENBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHMS,
€ro MHTEpIpeTaluy, MNpeoOpa3oBaHUI0 W NPUMEHEHUI0 B PA3IMUYHBIX Yy4eOHBIX

CuTyaluusax, B TOM YHUCIIC IIPpHU CO3JaHUH yqe6H1>1x IIPOCKTOB B o0racTu (1)I/ISI/IKI/I,
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BBISIBIISITh TTPUYMHHO-CJICJICTBEHHBIE CBSI3M U aKTyaJIU3UpPOBaTh 3aJady, BBIIBUTAThH
TUIOTE3y €€ pelIeHUs, HAaXOAUTh AapryMEHThl JJisi JI0Ka3aTelibCTBa CBOMUX
YTBEPKJICHU, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

AHAJIMBUPOBATL  IMIOJIYUCHHBIC B XOAC PCIOCHUA  3aJadu PpE3yibTarhkl,

KPUTUYECKU OIIEHWBATh MX JOCTOBEPHOCTH, IMPOTHO3UPOBATH W3MEHEHHE B HOBBIX
YCIIOBUSIX; CTaBUTh U (OPMYIHPOBATh COOCTBEHHBIE 3a/1a4un B 00pa30oBaTeIbHON
JESITEIbHOCTH, B TOM YHCIE MpH H3yYeHUH (U3MKH, [JaBaTh OICHKY HOBBIM
CUTYyaIsIM, OIEHUBATh MPUOOPETEHHBIN OMBIT, YMETh MEPEHOCUTH 3HAHUS TIO
(bu3HMKe B IPAKTUYECKYIO 00JIACTh
KU3HEACSITEIbHOCTH; YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX
oOJsacTel; BbIIBUraTh HOBBIE UEH, IIpejIaraTb OpPUrHHaIbHbBIE OAXO0AbI
U pELICHMs]; CTaBUTh MIPOOJIEMBI U 3a]1a4H, 10y CKAIOIINe

AJIBTCPHATUBHBIC PCIICHMA.

Pabora ¢ undgopmanueii:

BJIa/IETh HABBIKAMU MOJy4YeHUs HHPOpMaAUU (PU3UUECKOTO CONEP KAHUS

U3 HMCTOYHHMKOB pAa3HBIX THUIIOB, CaAMOCTOATEIBHO OCYIIECTBISATH IOUCK, AHAJIU3,
CUCTEMATH3alMI0 M HWHTEPNpETalni0 WHGOPMALMK PA3IUYHBIX BUAOB M (HoOpM
MPE/ICTAaBIICHUS; OLIEHUBATH JOCTOBEPHOCTh MH(OPMALINH;

UCIOJIb30BaTh CPEACTBA MHPOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH
B pEIICHWH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX ¥ OPTaHM3AIlMOHHBIX 3a/1ad C
coOtofieHneM TpeOOBaHUN OSPrOHOMHUKH, TEXHUKU O€30MacHOCTU, TUTHUECHBI,
pecypcocOepekeHusi, MPaBOBbIX W JSTHYECKUX HOPM, HOPM HH(GOPMALUOHHON
0€30I1acCHOCTH; CO3/1aBaTh TEKCTHI (DU3HMUECKOTO COACPKAHMS B PA3IMUHBIX (hopMaTax
C Y4ETOM
Ha3HaYeHUs: MHGOPMALUU U IIEJIEBOM ayUTOPUHU, BbIOMpas ONTHUMAIbHYIO (Qopmy

MMpCACTABJIICHUS U BU3yaJIN3aIIHU.

KoMMyHuUKaTHUBHBbIC YHHBEPCAJIbHbIE YUYeOHbIE 1eICTBUSA:
OCYIIECTBIIATH OOIICHHE BO BHEYPOUHOH EATEIbHOCTH;
pacnno3HaBarb NPCAIIOCbIIIKA KOHqJJ'II/IKTHBIX CI/ITyaHI/Iﬁ U CMATYAaTh KOH(bHHKTBI;

Pa3BEPHYTO U JIOTUYIHO MU3JIaraTb CBOIO TOYKY 3PCHHA C UCITIOJIb30BAHUCM
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S3BIKOBBIX CPEACTB; IOHMMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U
VHIMBUTyaJIbHOU
paboThI; BEIOMPATh TEMATUKY U METOJbI COBMECTHBIX ICUCTBUN C YUETOM OOIITHX

HHTCPCCOB U BO3MOKHOCTEH KaXXa0ro 4J€Ha KOJJICKTHUBA,
IIPUHUMATDb oeiau COBMECTHOM ACATCIBHOCTH, OpraHU30BbIBATH

U KOOPIAMHHPOBATh JICHCTBUS 10 €€ JOCTHIKCHHIO: COCTaBIIATh ILIaH JCHCTBUH,

pacmpenensaTh PO C YYETOM MHEHHMHA YYaCTHHKOB, OOCYXIaTh pE3YJIbTaThI

COBMECTHOM palOTHI; OICHUBATh KadeCTBO CBOETO BKJIaJa M KaKIOTO y4YacTHUKA

KOMaH/IbI B OOIINI

pe3ynbTar Mo pa3padOTaHHBIM KPHUTEPHAM; MpeajaraTh HOBbIC MPOEKTHI, OIICHUBATH
WJIEU C MO3UIMHA HOBHU3HBI,

OPUTHHAIBHOCTH, TPAKTHYECKOW  3HAYMMOCTH;, OCYIICCTBIATh  ITO3UTHBHOC
CTpaTernueCcKoe MOBEICHUE B PA3IMYHBIX

CUTyaluAdax, IpOoABJIEITE TBOPUYCCTBO U Boo6pa>1<eHHe, OBITH HMHHUIIMAaTHUBHBIM.

PerynsitTuBHbIE YHUBeEpPCAJbHbIE Y4eOHbIE eiiCTBHS:

Camoopranusanus:

CaMOCTOSITENIbHO OCYIECTBIIAThH I03HABATENBHYIO JAESITEILHOCTh B 00JACTH
(GU3MKHY, BBIABISATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJ1a4H;
CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEIIEHUs PACUeTHBIX M KAYECTBEHHBIX 3a/1a4, TUIaH
BBIMIOJIHEHUS MTPAKTUUECKON pabOThl ¢ yUETOM HUMEIOUINXCS PECypCcoOB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANOUYTEHUH; JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

paclmpsATh paMKd y4eOHOTO MpeAMeTa Ha OCHOBE JMYHBIX MPEANOYTCHHUIA;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE; OLICHUBATH

NPUOOPETEHHBIN OIIBIT;

crioco0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBIICHUIO SPYAUIINN B 001acTH (PU3UKH,

MOCTOSIHHO TOBBIIIATh CBOM 00pa3oBaTesibHbIN U KYJIbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJ’lb, SMOLMOHAJILHBIN MHTEJ/JIEKT: [1aBaTh OLICHKY HOBLIM

cuTyaluusiM, BHOCUTb KOPPCKTUBBI B JICATCIIbBHOCTD,
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OLICHMBAaTh COOTBETCTBUE PE3YJbTATOB LEJIAM; BIAJCTh HaBBIKAMHU I1O3HABATEIbHOU
pediexcun Kak 0CO3HaHUS COBEpIIAEMbIX

JNEWCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI; UCIIOJIB30BATh
IpUeMbI pedaeKcuu isl OEHKU CUTYal[H, BBIOOpa BEPHOTO

peuIeHus; yMETh OLICHUBATh PHUCKHU U CBOCBPEMEHHO  NPUHHUMATH
pereHns

10 X CHUKCHHUIO;
IIPUHUMATHh MOTHBBI U ApTYMEHTHI IPYTHUX MIPU AHAIIN3E PE3YIbTAaTOB

NEeATEIbHOCTH; NPUHUMATh ce0si, MOHMMas CBOU HEAOCTATKH H
JIOCTOMHCTBA;
IIPUHUMATh MOTHBBI U ApTYMEHTHI IPYTHUX IIPU AHAIIN3E PE3YIbTAaTOB
JEATENIbHOCTH; IIPU3HABATh CBOE IIPABO U IPABO APYIUX Ha

OIITHOKH.

INPEAMETHBIE PE3YJIBTATBI

K xonny 10 knacca oOydaronuiicss Hay4dHTCS: MMOHMMATh 3HAYCHUE
OMHCATENLHOMN, CHCTEMATU3UPYIOIEH, O0BSICHUTEIHLHOM
U MPOTHOCTUYECKOM (PYHKIMI (PU3NYECKON TEOpHUH — MEXAaHWKH, MOJIEKYJISIPHON
(GU3UKY U TEPMOAMHAMUKH, POJIb (U3HUECKON TEOpUHU B (POPMUPOBAHUU
IpeacTaBlIeHui 0 (U3MUECKON KapTUHE MHpa; pa3jinyarh YCJIOBHUS MPUMEHUMOCTU
U3yUYEHHBIX Mojiesiel GU3NYECKUX Tel
U TPOIECCOB (SBJIEHUI); pa3jinyaTh yCJIOBUS (TpaHUlbl, 001acTH) MPUMEHHUMOCTH
U3YYEHHBIX
(bU3UYECKUX 3aKOHOB, TOHUMATh BCEOOINI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh HCIIOJIb30BaHUSI YACTHBIX 3aKOHOB; aHAJIM3UPOBAaTh U OOBSICHSTH
MEXaHUYECKHE, TEIUIOBbIE, DJJIEKTPUUYECKHE TMPOLECChl U SIBICHMS, HCIOIb3YS
OCHOBHBIE€ TIOJIO)KEHUSI M 3aKOHBl MEXAHUKH, MOJIEKYISPHO-KMHETHYECKOM TEOpHH,
MOJIEKYISIPHON (DU3UKK U TEPMOAMHAMUKH, SJIEKTPOAMHAMUKH, aHAJIU3HPOBATh U
OOBSICHATH (PU3MUECKHE SIBICHUS, UCIIONb3YSI OCHOBHBIE
HOJIOKEHUSI U (PU3NYECKUE 3aKOHBI; ONUCHIBATH (PU3NYECKUE MPOLECCHl U SBICHUS,

HCIIOJIB3Ys HCO6XOI[I/IMBIG
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BEJIMYMHBI, OOBSACHATh OCOOCHHOCTU MPOTEKAHUS M3y4aeMbIX (PU3UUECKUX SIBICHMIA;

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OTHON (PM3NYECKON BEITUUUHBI
OT JpPYyroM C HCHOJB30BAHUEM MPSIMBIX U3MEPEHHM, NPU ITOM KOHCTPYyUPOBATh
YCTaHOBKY, (HUKCHpPOBAaTh pe3yibTaTbl TMOJYYECHHOW 3aBHCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJE IPA(PUKOB C YU4ETOM a0COIIOTHBIX IOIPEUIHOCTEW N3MEPEHUM, JeN1aTh
BBIBOJIBI 110 pE3yJbTaTaM MCCIECJOBaHUSA; IMPOBOIAUTH KOCBEHHBIE W3MEPEHUS
¢uznyeckux BEJIMYMH, TPU OSTOM BBIOMpPATh ONTHUMAJIBHBIA METOJ H3MEPEHMS,
OLICHMBAaTh AOCOJIOTHBIE UM OTHOCHUTENIbHBIE IOTPEIIHOCTH MPSMBIX M KOCBEHHBIX
U3MEPEHUN;

IIPOBOJIUTH OIIBITHI 110 MPOBEPKE IMPEIIIOKEHHOW THUIIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT,  COOMpPATh  SKCHEPUMEHTAIbHYIO  YCTAHOBKY, aHAJU3UPOBATh
IIOJIyYEHHBIE PE3YJbTaThl W JEJaTh BBIBOA O CTaTyce MPEII0KEHHONW THIIOTE3HI;
coOuofaTh mpaBuiia OE30MaCHOTO TPy/Aa MPHU MPOBEIECHUU UCCIEAOBAaHUM B paMKax
MpaKkTUKyMa U Y4EOHO-UCCIIEI0BATENbCKON AEATENBbHOCTH
C HCIIOJIb30BAaHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aDOpAaTOPHOTO OOOPYIOBaHUS;
pelaTh pacueTHbIC 3aJaud C SIBHO 3aJaHHONM M HESIBHO 3aJaHHOMN (u3uyeckon
MOJIETIbIO: HAa OCHOBAaHMM aHaJIM3a YCIOBHUS OOOCHOBBIBATH BBHIOOP (PHU3WUYECKOI
MOJENH, OTBeyaroulel TpeOOBaHUSAM 3aJaud, MPUMEHITb (OPMYJbl, 3aKOHBHI,
3aKOHOMEPHOCTH M MOCTyJaThl (U3MYECKUX TEOPUH MNpU  HUCHOJb30BAHUU
MaTE€MaTUYECKUX METOJOB PEIICHUS 3a1ad, NPOBOAUTH pPacueTbl HAa OCHOBAaHUU
UMEIOIINXCS JaHHBIX, AHAJU3UPOBaTh pE3YJIbTaTbl M KOPPEKTHUPOBAaTh METOJbI
pEIIeHUs] C YYETOM MOJYYEHHBIX pe3yJbTaTOB; pEIIaTh KaueCTBEHHBIE 3aJauH,
TpeOylolue MPUMEHEHUS 3HAHUW M3 Pa3HbIX pa3leloB Kypca (U3UKH, a TakKxke
WHTETpald 3HAaHUM U3 JPYTMX M[PEIMETOB €CTECTBEHHO-HAYyYHOTO IIMKJIA:
BBICTPANBaTh JIOTUUECKYIO LIETIOUYKY PACCYKIECHUN C ONOpPOM HA MU3YyYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (DU3HUECKHE SBJICHUS; UCIIOIb30BaTh TEOPETUUECKUE 3HAHUS IS
OOBSICHEHHUS OCHOBHBIX PUHIUIIOB
paboThl M3MEPUTENBHBIX NPUOOPOB; AHAIU3UPOBATH M OLEHUBATh IOCIEACTBUS
OBITOBOM M MPOU3BOACTBEHHOM JEATEIBHOCTH YEJIOBEKA, CBA3AHHOMN C (hM3MUECKUMU
npoleccaMu, ¢ TO3MLIUKA  JKOJOTWYECKOW 0e30macHOCTH, MPEACTaBICHUN O

paiuoOHAJIbHOM  IIPUPOAOIIOJIB30BaAHMM, a TaKXKC Pa3yMHOM  HCIIOJIb30BaAHUU
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JOCTW)KEHUM HAyKd M TEXHOJIOTUH IS JaJbHEUIIET0 pPa3BUTHS YEJIOBEUECKOTO
0O0IIeCTBa; MPUMEHSTH PA3TUUHbIE CIOCOOBI paboThI ¢ HHGOpMAIHe PU3NIECKOTO
COZIEpaHMsI C UCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHMA, MpU
3TOM HCIIOJNb30BATh COBPEMEHHBbIE WH(GOPMAIIMOHHBIE TEXHOJOTHH ISl TOHUCKA,
nepepaboTKu M MpexbsBICHHUs y4eOHOW W HAy4yHO-NIONMYJISIpHOM HH(popMauuy,
CTPYKTYPUPOBaHUS M HMHTEpPIpPETAlUUd HHPOPMALMU, MOITYYEHHOW M3 Pa3IMUHbIX
UCTOYHHUKOB, KpUTHUECKH aHAIM3UPOBATH MOTydaeMyt0 HH(POPMAIIUIO U OIICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK U HAa OCHOBE aHAIM3a
UCTOYHHMKA MH(OPMALUY; MPOSBIATh OpPraHU3alMOHHbBIE U MO3HABATEIbHbIC YMEHUS
CaMOCTOSITEIEHOTO
npuoOpeTeHNs] HOBBIX 3HAHMM B  TPOIECCE BBHIMOJIHEHHSA TMPOEKTHBIX U
y4eOHOUCCIIe10BaTEIbCKUX padoT;

paboTarh B rpynie ¢ UCIOIHEHUEM Pa3IMUHbIX COLMAIbHBIX POJIEH; NPOSIBIATh

MOTHBAIIMIO K Oyyiiei npodeccruoHanbHON NeATeIbHOCTH

MO CTEIHAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOUIIS.

K konuy 11 knacca oOydaromuiicss HaydyMTCs: TOHHMMArTh poJjib (DU3UKHU B
AKOHOMMYECKOM, TEXHOJIOTMYECKOM, COLIMAIbHOM
U ATHUYECKOM cdepax AesTeIbHOCTH YeJI0BeKa, poiib U MECTO (PU3UKHU B COBPEMEHHOM
HAy4YHOM KAapTUHE MHUpA, 3HAUYCHUE ONHUCATEIILHOM, CHUCTEMAaTU3UPYIOIIEH,
OOBSICHUTEIBHOM M MPOTHOCTUYECKOM (GYHKUMH (U3NUYECKOW TEOpuH, poJib
busndeckoi Teopun B HOPMHUPOBAHUH MPEACTABICHUHN O (PU3MUECKON KapTUHE MHUpa,
MecTOo  (U3MYECKOM  KapTUHBI MHpa B  OOImMEM  psSay  COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX MPEACTABICHUIN 0 IPUPOJIE; pa3inyarh yCI0BUS IPUMEHUMOCTH
W3YYEHHBIX MOJIeNiel PU3ndecKux Tenl
U TIPOIIECCOB (SIBIICHWI); pa3nyaTh yCJIOBUS (TPaHUIIbI, 001IacTH) MPUMEHHUMOCTH
U3YYEHHBIX
($u3NYECKUX 3aKOHOB, MOHUMATh BCEOOIIN Xxapakrep (QyHIaMEHTaIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh HCIIOJIb30BaHUSI YACTHBIX 3aKOHOB; aHAJIM3UPOBAaTh M OOBSICHSTH
AIIEKTPOMArHUTHbIC, KBAaHTOBBIE MPOLECCHl M SBJICHHUSA, MCHOJIb3ysl OCHOBHBIC

IMOJIOKCHUA M 3aKOHBbI OJJICKTPOAHMHAMHUKHU U KBaHTOBOU (I)I/IBI/IKI/I, OIINChIBAThb
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M3y4YeHHbIC (PU3UUECKHUE MPOIIECCHI U SBJICHUS; OOBSCHATh OCOOCHHOCTH MPOTEKAHMS
U3YYCHHBIX (PU3MYECKUX SIBICHUM; MPOBOAUTH HCCIEAOBAHHE 3aBUCUMOCTEH
(bU3NMYECKUX BEIUYUH
C HCHOJIb30BAHUEM TIPSAMBIX H3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKcUpOBaTh pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3MYECKHX BEJIUYHMH B BHJIC
rpauKoB ¢ y4eToM aOCOJIOTHBIX MOTPENIHOCTEH H3MEpEeHHH, J1eNaTh BBIBOABI 1O
pesyabTaraM  HCCICIOBaHUS; IPOBOAUTh KOCBEHHBIE W3MEpEHUs (PU3NIECKUX
BEJIMYMH, TPU OSTOM BBIOMpPATH ONTUMAJBHBIA METOJl HU3MEPEHHS, OLICHUBATh
aOCOJIIOTHBIE W OTHOCHUTEJIbHBIC MOTPEIIHOCTU MPSIMBIX M KOCBEHHBIX H3MEPEHUIA;
IPOBOAUTH OIBITHl 110 IIPOBEPKE NPEIJIOKEHHOM TUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  COOMpATh  JKCHEPUMEHTAJIbHYI0  YCTAHOBKY,  aHaJIM3UPOBATh
MOJYYEHHBIE PE3YNbTaThl W JEJNaThb BBIBOJ O CTaryce MPEII0KEHHOM THUIIOTE3bI,
coOnroaTh MpaBwiia 0E30MacHOro TpyAa MpH MPOBEACHUM HCCICAOBAaHUM B
paMKax MpaKTHKyMa 151 y4eOHO-MCCIIEeIOBATENILCKON  JESTEIBHOCTH C
UCIIOJIb30BAaHUEM HM3MEPUTENIbHBIX YCTPOWCTB W J1aDOPAaTOPHOTO OOOpPYAOBAHMS;
peliaTh pacueTHBIC 3a/1a4H C SBHO 3aJJaHHOM 1 HESIBHO 33JIaHHOU (PU3HUECKOM
MOJIETIBIO; pelllaTh KaY€CTBEHHBIE 33/1a4i, TPEOYIOIIre MPUMEHEHUS 3HAaHUN U3 Pa3HbBIX
pasnenoB Kypca (GU3MKH, a TAaKXKe WHTETpallid 3HAHUW W3 JPYrUX MPEIMETOB
€CTECTBEHHO-HAYyYHOI'0 LMKJIA: BBICTPAUBATh JIOTUYECKYIO LETOYKY PACCYKICHHUU C
OMOpON Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3UYECKUE SIBJICHUS;
HCIIO0JIb30BaTh TEOPETUUECKUE 3HAHUS JIJIs1 0OBSICHEHUS OCHOBHBIX MTPUHIIUIIOB
pabOThI U3MEPUTEILHBIX MPUOOPOB; AHATU3UPOBATH U OIEHUBATH TIOCIICICTBUS
OBITOBOW M MPOU3BOICTBEHHON JEATEIHLHOCTH YEJIOBEKA, CBA3aHHOU ¢ (PU3NYECKUMHU
MPOIIECCaMHU, C TIO3UITNI KOJIOTHYECKOW  0€30MacHOCTH,  NPEACTaBIEHUH O
palMOHAJILHOM IPUPOAOTOJIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU
JOCTUMKEHUW HAYKU W TEXHOJOTHU ISl JAJbHEUILIETO PA3BUTHS YEIIOBEUYECKOTO
o011ecTBa; MPUMEHATH Pa3IMYHbIEe CIIOCOOBI PabOTHI ¢ MH(MOPMaLIHEl PU3UIECKOTO
COJIEP’KaHUSI C UCTIOIB30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTUH, MpU
TOM HCIIOJIb30BaTh COBPEMEHHbIE HH(GOPMAlIMOHHBIE TEXHOJOTUM [JIsl TIOMCKA,
nepepaboTKu M TpexbsABICHUs Y4eOHOW W HAYyYHO-TIONMYISIpHOW HH(OpMaIuy,
CTPYKTYpPUPOBAHUS M HHTEPIpPETAIMU WHQPOPMAIIUU, TOJYYCHHOW W3 Pa3IMYHBIX

HCTOYHUKOB, KPUTHYCCKHU aHAJIU3HUPOBATDH ITOJIYHACMYIO I/IH(I)OpMaHI/IIO N OLICHUBATH €€
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JNOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE aHalIM3a
MCTOYHHUKA MH(OPMALIUY; MPOSBIATh OPraHU3alMOHHbBIE U MO3HABATEIbHBIC YMEHUS

CaMOCTOATEIIBHOTO
pUOOPETEHUS] HOBBIX 3HAHHUI B MPOILIECCE BHIITOJIHEHUS POEKTHBIX U
yueOHOHCCIe10BaTENIbCKUX paboT; paboTaTh B IpyMIe C UCIIOJTHEHUEM Pa3IUUHBIX
COLIMATIBHBIX POJIECH; MPOSBISTh MOTHBALIMIO K Oymy1iei mpodeccuoHanbHON
NEATEIBbHOCTH

I10 CIICOHUAJIBHOCTAM (1)I/ISI/IKO-TGXHI/I‘-I€CKOFO HpO(l)HJIiI.
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TEMATHYECKOE IIVTAHUPOBAHHUE

10 KJIACC
N HanmenoBanne
o Komnuecrtso
pasneyios 1 TeM [IporpaMMHO€ COIEPIKAHKE
n/n y4eOHOro npeaMera dacos

Pasznen 1. Mexanuka

1.1  IlorpemHocTtu 2 OKCIIEpUMEHT U TECOPHUS B MPOLIECCE
B DKCIIEPUMEHTE no3HaHus npupossl. Habmronenue u
(mexiys) sKcIiepuMeHT B (pu3nke. CriocoOsl

U3MepeHus (PU3NIECKUX BETNINH
(ananoroBbie U UGPOBHIC
HU3MEpUTEIbHBIC PUOOPHI,
KOMITHIOTEPHBIC JaTYNKOBBIC
CUCTEMBI).

[TorpemHocT! U3MEpPEHUI
bu3ndecKrx BeIrUrH (a0COTIOTHAS
1 OTHOCHUTEJIbHA).

I'mnore3a. ®dusuueckuii  3aKOH,
IPaHUILIbl €70 TPUMEHUMOCTH

XapakTepucTuka qesTeIbHOCTH
00ydJaronuxcs

Onepupoeamb NOHRAMUAMU.

HaOJIOIeHUE, SKCIIEPUMEHT, THIIOTE3a,
Teopus, pU3nYecKas BeIUYUHA,
(U3NYECKUI 3aKOH, U3MEPUTEIBHBIN
npudop, U3MEpPEHUE, Pe3yabTaT
U3MEPEHMs], LIeHa JICJICHUSI ILIKaJIbl
npudopa, MOrPENTHOCTh U3MEPEHHUS.
Ilpusooums npumepsvr HAOIIOICHUSI,
HKCIIEPUMEHTA, TUIIOTE3bl, TEOPHH,
(U3HYECKUX BEIMYMH, (PU3NUECKUX
3aKOHOB, U3MEPUTENIbHBIX TPUOOPOB.
Onpedensims TIEHY NEJCHUS IIKAJIbI
npubdopa, aOCOIOTHYIO MOTPEITHOCTh
OpSIMOTO U3MEpeHUs. 3Hams POPMYIIbI
TUTSL OTICHKHU
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OTHOCHUTEIBHOM MOTPEIIHOCTH
KOCBEHHOTO U3MEPEHMS, IIPaBUIIA
OKpPYIJIEHUS a0COIIOTHBIX
IIOTPEIIHOCTEN, BBIPAKEHHE
OTHOCHTEJIBHBIX ITOIPEUIHOCTEN
B IIPOLIEHTAX
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1.2

OneHka norpemHocTen
OPSAMBIX U KOCBEHHBIX
U3MEPEHUMN

(CaMOCTO}ITeJII)Ha}I

pabora)

Onpenenenue MOTPELIHOCTEN
NPSMBIX U3MEPEHUN 10 33JaHHBIM
pe3ynbraram M3MEPEHUM.

[IpyeMbl OLIEHKH MOTPEINTHOCTEU
KOCBEHHBIX U3MEPEHUN

Onepuposamb NOHAMUAMU.:
a0CONIOTHAs OTPEIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAs IIOIPEIIHOCTD
VU3MEpEHUSI.

IIpusooums npumepsi NPSIMBIX U
KOCBEHHBIX U3MEPEHUN.

Onpedensims NOTPEUTHOCTH MPSIMBIX
VU3MEPEHUM.

Hcnonvzoeams METOJI TPAHUIL TSI
OLICHKU a0COJIFOTHOM MOTPEIIHOCTH
IpSIMOTO U3MEPEHUs, IPaBUIIa
OKpYIJIEHHS a0COIIOTHBIX
MOTPEIIHOCTEH, POPMYIIBI )11 OLICHKU
OTHOCHTEJIBHOM MOTPEIIHOCTH
KOCBEHHOTO U3MepeHus. Ymemsp
OKPYIJISITH A0COJIFOTHBIC

IOrpC€mHOCTH, BbIpaXKaTb
OTHOCHTCJIBHBIC
IMOTrpC€CIIHOCTH B IIPOLICHTAX.

Pewamo 3aJ1auu Ha OLICHKY
OTHOCHUTEJIBHBIX MTOTPEITHOCTEN
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1.3.1 VYcpennenue nuaMepeHui.

CiyuaiiHas
MOTPEITHOCTh
(TIpaKTHUKYM)

1

[TpubopHbIe MOTPEIIHOCTH,
ClTydaiiHbIE U CUCTEMaTUYECKUE
MOTPEIIHOCTH

Onepuposamv NOHAMUAMU:

puOOpHAs MOTPEUTHOCTD, CydaitHas
MOTPEIIHOCTh, CUCTEMAaTUYECKAs
NOTPELIHOCTD, CPEAHEE 3HAUCHNUE.
1Ipusooums npumepsvt TPUOOPHOMH,
CIy4allHOU W CUCTEMAaTHYECKOU
MOTPEIIHOCTH.

Onpedensamb SKCTIEPUMEHTATIBHO HAOOP
3HaYeHUMN (U3MYECKON BETUYMHBI TIPU
MIPOBEACHUN HECKOJIBKUX HE3aBUCUMBIX
VU3MEPEHUM.

Hcnonvzosams HOpMyIsl Ul CPETHETO
apuPMETHIECKOTO HECKOIBKUX YHCEIT,
JUTSI OLIEHKH aOCOFOTHOM MOTPEUTHOCTH
3HaYCHUS (PU3NICCKON BEIIMUNHBI,
OLICHEHHOTO KaK Cpe/iHee
apudmMeTyecKkoe Habopa €€ 3HAYCHU.
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1.3.2 Kunemaruyeckue
U3MEPEHUS JaTbHOCTH
MoJIeTa, pacyeT

HAYaJIbHOM CKOPOCTH

(IpaKTUKyM)

IIepemerienue, CKOPOCTb U
YCKOPEHHE MaTepHaIbHON TOYKH,
UX TIPOCKIIUA HA OCH CUCTEMBI
koopauHat. ClioxeHue
MEPEMELICHNUIN U CII0KECHUE
CKOpoOCTeH. /IBHKEHHUE Tena,
OpOILIEHHOTO O[] YIJIOM K
TOPU30HTY. 3aBUCUMOCTD

Oyenusams 3HaYECHNE U3MEPIEMON
duznyecKol BEIMUMHBI KaK CpEIHEe
apudpmeTnyeckoe Habopa ee 3HaUYCHUH,
MOJIyYEHHBIX IPH NPOBEICHUU
HECKOJIbKUX HE3aBHCHUMBIX U3MEPEHU,
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MIOrPENTHOCTh 3HAYCHUS STOU
(u3nyeCcKol BEITUYNHBI.
Yemanasaueamo 63aumocesasu Mexy
OLICHKOW 3HaYeHUS (PU3UUECKOU
BEJIMYMHBI, ONPEACISIEMON 10
pe3ynbTaramM HECKOJIBKHUX
HE3aBUCUMBIX U3MEPEHUI, U CPETHUM
apu(pMeTUYECKUM HECKOJIBKUX YHCEI

Onepuposams NOHAMUAMU: CKOPOCTb,
YCKOpEHHE, CBOOOHOE TIaJIeHHUE,
JATBHOCTH TOJIeTa, a0COMIOTHAS
MOTPEITHOCTh H3MEPCHHS,
OTHOCHTEJIbHAS MTOTPEITHOCTh
U3MEpEHUSI.

IIpusooums npumepsvt CBOOOTHOTO
NaJICHUS TEJ MPHU PA3TMUHBIX
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KOOPpAWHAT, CKOPOCTH U YCKOPCHUA
MaTepHaHBHOﬁ TOYKH OT BpCMCHHU

3HAYEHUSX HadaJIbHOM CKOPOCTH, IpH
PasHBIX yIilax MEXAy HayalbHON
CKOPOCTBIO 1 TOPU30HTOM.
Hcnonvzosams pyneTky,
KHUHEMaTHuecKue (popMyIbl,
OTIHCHIBAIONIHE TBUKCHHE TEIa,
OpOIIEHHOIO MO/ YIJIOM K TOPU3OHTY.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHMOCTH JalbHOCTH I0JIETa Tela,
OpOIIEHHOTO TOPU30HTATIBHO, OT €TO
Ha4YaJbHOW CKOPOCTH.

Hccneoosams 3aBUCUMOCTD
JANBHOCTH TIOJIETa TeNa, OpOIIEHHOTO
TOPU30HTAJILHO, OT €r0 Ha4aJIbHOM
CKOPOCTH U UHMEePnpemuposamy
NOJTyYEHHbIE PE3YNbTaThl. Pewams
3a/1a4y Ha OMPEIEIICHUE 10
AKCIIEPUMEHTAJILHBIM JAHHBIM
Ha4yaJbHOU CKOPOCTH TENA,
OpOIIEHHOTO TOPU3OHTAIBHO.
Onpedensims aOCOMOTHYIO U
OTHOCHUTEJIbHYIO MOIPEUIHOCTh
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1.4

IIpocreiimme
TrE€OMETPUYECKHE
U3MEPEHNUS

(camocTosiTepHas

pabora)

MeTob! 1 IpUEMBI IPOBEACHUS
MPSMBIX U KOCBEHHBIX U3MEPECHUN
TeOMETPUYCCKUX BEIMYHH (JJIMHA,
yrodi, miomaas, 00beM)

HadaJIbHOM CKOpPOCTH TCJIa, 6pOHICHHOFO
TOPU30HTAJIBHO

Onepuposamv NOHAMUAMU:
a0COFOTHAS TTOTPEIIHOCTH H3MEPEHUS,
OTHOCHTEIIbHAS MTOTPEITHOCTh
M3MEpEHUSL.

3namb METOIBI ¥ IPUEMBI TIPOBEICHUS
MPSIMBIX U3MEPEHUN T€OMETPUUECKUX
BEJTUYMH.

Ilpumenamos GopMynbl s
omnpeesieHus] abCOTIOTHBIX |

OIICHKH OTHOCHUTEIBbHBIX
MIOTPEIIHOCTEM.

Pewams 3amauy Ha onpeneneHue
wiomaan GUrypel 1 oobema Tena 1o
AKCIIEPUMEHTAIILHO  W3MEPEHHBIM
3HAYCHUSM JJTVH.

Onpedensimb 3HAYEHUS OTHOCUTEJIBHBIX
IIOIPEITHOCTEN B IPOLIEHTAX
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1.5

['paduxu
AKCIIEPUMEHTAJIbHBIX
3aBUCUMOCTEMN.

2

['paduueckoe npencrasieHune
3aBHCUMOCTEN (PU3NYECKUX
BEJINYMH JPYT OT apyra. JlunenHnas

Onepuposams nonamusamu.: Tpapuk
3aBUCHUMOCTH OJTHOM (hr3nUeCcKon
BEJINYMHBI OT IPYTOM, JINHENHAS
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I'paduueckas

00paboTKa JaHHBIX

(JIexuus)

3aBUCUMOCTD. YTJIOBOU
ko3 punreHt u cBobogHOE
claraeMo€ JTUHEHHONW 3aBUCUMOCTH

3aBUCUMOCTbD, YTIIOBOU KOI(DPUITMEHT
1 cBOOOJHOE cllaraeMo€e JIMHEHHOU
3aBUCHUMOCTH, alllPOKCUMAIIHS,
WUHTEPIOJISIIUS, SKCTPAIIOJISIIUA. SHAMb
IpaBuJia IOCTPOCHHUS TPaPUKOB
3aBUCUMOCTEHN (PU3NYECKUX BETUUNH
JIpYT OT JIpyTa.

Cmpoumbs rpadyKu TUHEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEITUUUH
JpYT OT JIpyTa.

Ilpumensams TpaBuia TMOCTPOCHUS
rpaUKoOB 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYUH JIPYT OT JIpyTa.

IIpusooums npumepsvl anmpOKCUMAIINH,
WHTEPIOJISIUU, SKCTPANONSIUU. Ymems
MPOBOJIUTH MPOLETYPHI
AnIMpOKCUMALINY, HTHTEPTOJISLINH,
HKCTPAIOJISIIUU.

Onpedensims 3HAUCHUS YTIIOBOTO

k03 dHIEeHTa 1 CBOOOTHOTO
CJIaraeMoro JMHEWHOMN 3aBUCUMOCTH,
OIICHMBATh MX a0COJIIOTHBIC
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IMOTPCIIHOCTH.

Yemanasausamo 63aumocesasu MEXIy
MaTeMaTHYECKUM MTOHATUEM <JIMHEWHAS
(YHKUMSD ¥ IMHEHHOW 3aBUCUMOCTBIO
(bu3nYECKUX BEIUYUH JIPYT OT JIpyTa.
Hccnedosams u unmepnpemuposamso
rpauKy JTMHEHHBIX 3aBUCUMOCTEMN
(U3NYECKUX BEIMYUH JPYT OT Apyra.
Pewamys 3anaumn Ha mocTpoeHue
JMHENHBIX TPpa(UKOB 3aBUCUMOCTEN
(u3NYECKUX BEJIUYUH JIPYT OT JIpyra Io
3aJlaHHBIM Habopam
SKCIIEPUMEHTAIBHBIX JAHHBIX,
OTpEENAThH M0 NOCTPOECHHOMY IpapuKy
YIJIOBOM KO3 (PUIMEHT U CBOOOIHOE
cllaraeMoe, OLICHUBATh UX a0COIIOTHbBIE
Y OTHOCUTEJIBHBIE MOIPEIIHOCTH
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1.6

O6paboTka
HEJIMHECMHBIX
3aBHUCHUMOCTEH:
JIMHEapu3anus,
10JICYET IIONIA !

['paduueckoe npencrasieHune
3aBUCUMOCTEHN (hU3NUECKUX
BEJIMYUH JIPYT OT JIpyra.
Henunelinas 3aBUCUMOCTh U
€€ JJMHeapu3alus

Onepuposams nonamusamu.: Tpapuk
3aBUCHUMOCTH OJTHOM (hr3nUeCcKon
BEJINYMHBI OT IPYTrou, HEJIMHENHAS
3aBUCUMOCTb, JUHEapHU3aIus
HEJIMHEHHON 3aBUCUMOCTH, IUIOIIAb
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1oJ1 rpaduKoMm,
MOCTPOEHUE
KacaTelbHbIX K

rpaduKy (JEKIHs)

o1 rpayuKoM 3aBUCUMOCTH,
KacaresibHas K rpad)uKy 3aBUCUMOCTH B
JTAaHHOM TOYKE.

3nams nipaBUiIa TOCTPOEHUS TPadUKOB
3aBUCUMOCTEN (DU3NUECKUX BETUYNH
JpYT OT Jipyra, (PU3NUeCKUil CMBICI
IJIOIIAIU 1O/ TpadUKOM 3aBUCUMOCTHU
U KacaTeJIbHOM K TpaduKy 3aBUCHUMOCTH
B JIaHHOM TOUKe. Cmpoums UCXOJIHBIE

U JIMHEapU30BaHHbIC rpaduku
3aBUCUMOCTEN (DU3NUECKUX BETUUNH
JPYT OT JIpyTra, KacaTelbHYIO K rpaduKy
HEJIMHEHHOM 3aBUCUMOCTH B JJAHHOU
TOYKE.

Illpumenams TpaBWIAa TMOCTPOCHHUS
rpauKOB 3aBUCUMOCTEN (HU3UUECKUX
BEJIMYUH JIPYT OT JIpyTa.

Onpedensims 3HAYCHUS TLIOIATN
o1 rpaKOM 3aBUCUMOCTH U
yIJI0BOTO KO3 dulieHTa
KacaTeJIbHOM K TpaduKy HEeTMHEHHOM
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3aBUCHUMOCTH B ,Z[aHHOfI TOYKC,
OICHUBATL UX a0COJTIOTHEIC

IOTrpCIIHOCTH.

Yemanasausamo 63aumocesasu Mexy
MaTeMaTU4eCKUM MOHITHEM
«QYHKIMSI» U 3aBUCUMOCTBIO
(u3NYECKUX BEIUYUH JIPYT OT JIpyra.
Hccneoosams u unmepnpemuposams
rpauKy HETUHEHHBIX 3aBUCUMOCTEN
(u3NYECKUX BEIUYUH JIPYT OT JIpyra.
Pewamyw 3anaun Ha moctpoeHue
JMHEapU30BaHHBIX IPaPUKOB
3aBUCUMOCTEN (PU3NYECKUX BEIUYUH
JpyT OT ApyTa Mo 3aJaHHbIM Habopam
IKCMIEPUMEHTAIBHBIX JAaHHBIX,
ONPENENATh 0 MOCTPOCHHOMY
rpaduKy yriaoBoil Ko3QGUIIMEHT U
CBOOOJIHOE cJIaraeMoe, OIlEHUBATh UX
a0COJIIOTHBIE U OTHOCUTENbHbBIE
NOTPELIHOCTH
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1.7

N3mepenne
3aBUCUMOCTH
KOOPJMHATHI TPAHUIIBI

o0J1acTi HAMOKaHHUS OT
BPEMEHH.
JInneapuzanus
3aBUCUMOCTH
(IpaKTHKYM)

PaBHOMEpHOE U HEPABHOMEPHOE
IIPSIMOJIMHENHOE JIBHJKEHUE.
KoopauHara, Bpemsi, CKOPOCTb

Onepuposams nonamusamu.: Tpapuk
3aBUCHUMOCTH OJTHOM (hr3nUeCcKon
BEJINYMHBI OT IPYTrou, HEJIMHENHAS

3aBUCUMOCTb, JINHEAPU3ALUs
HEJIMHEWHOW 3aBUCUMOCTH.

Cmpoumsb TMHEapU30BaHHbIN Tpaduk
3aBUCUMOCTHU (PU3HUYECKUX BEIUUUH
JpyT OT Apyra.

Ilpumenams TpaBUia TOCTPOECHUS
rpauKoB 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYMH JIPYT OT Apyra.

Onpedensimv ~ 3Ha4Y€HUsT  YIIOBOTO

ko3 durmenHTa u CBOOOJTHOTO
cJaraeMoro rpaduka JUHEWHOU
3aBUCUMOCTH,  OIICHUBATH 170
a0COJIOTHBIE MOTPEIIHOCTH.

Hccnedosamv u umnmepnpemuposamo
HEJTMHEHHYIO 3aBUCIMOCTh KOOPIUHATHI
TpaHMIIBI 00JIACTH HAMOKaHUS OymMaru ot

BPEMEHH.
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Hcnonvzoeamv CEKyHAOMED U PYIETKY

1.8  H3yuenue ynpyroro 2 Cuua. N3mepenune cunbl  Onepuposams NOHAMUAMU. CUIIA,
nedopMariysi, yupyruid THcTepesuc.
Ymems popmynupoBars 3akoH ['yka,
coOuparh HKCHEPUMEHTAIbHYIO

rucrepesnca JMHAMOMETPOM.  YIPyIue H
(IpaKTUKYM)
YACTHYHO YIpPyrHe AedopMarium.

Cuita ynipyroctu. 3akoH ['yka.
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OTtkiioHEeHUs OT 3aKkoHa ['yka.
['ucrepesuc. Pabora cunbsl Ha
MaJIOM ¥ Ha KOHEYHOM

nepemenienuu. ['padpuyeckoe
IIPEICTaBIEHUE PAOOTHI CHJIBI

YCTaHOBKY.
Dopmynuposams TATIOTE3Y O XapaKTepe
3aBUCUMOCTH JIJTHHBI O0OBEKTa OT
BEJINYMHBI TPUIIOKEHHON K HEMY CHJIBL.
Cmpoumb HeTMHENUHBIN Tpaduk
3aBUCUMOCTHU (PU3UYECKUX BEIUUUH
JIpYT OT Apyra.

Illpumenams TIpaBUIa MTOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (HPU3UUECKUX
BEJIMYMH JAPYT OT ApPYyra.

Hccneoosams u unmepnpemupogans
HEJIMHEMHYIO 3aBUCHUMOCTb JIJIUHBI
00BEKTa OT BEIMYUHBI TPUIIOKEHHOMN

K HEMY CHJIBL.

Onpedensamsp yroj HaKJIOHA KacaTelbHOMN
K rpaduKy HEJTMHEHHON 3aBUCUMOCTH B
JTAHHOM TOUKE, TJIOMAh MO TpadruKoM,
OIICHUBATH a0COIOTHBIC U
OTHOCHUTEJIBHBIC MMOTPEITHOCTH ATUX

BCINYHH.
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Hcnonvzosams cCEKyHAOMED U
JUHAMOMETP.
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1.9

Haxoxnenne Macchol
JUHEHKH U ITpHUIa ¢
TOMOIITBIO
YPaBHOBEIIHMBAHUS
pbIuara (IIpakTHUKyM)

AOCOJIIOTHO TBEPJIOE TETIO.
BpamarenbHoe 1BUXKEHHE
TBEPAOTO Teaa. MOMEHT CHJIbI
OTHOCHUTEIBHO OCH BpallCHUS.
ITneyo cumnbl. CrioxkeHue cul,
MPUJIOKEHHBIX K TBEPIAOMY TEITy.
LlenTp TsiKECTH TENMA. YCIOBUS
paBHOBECHS TBEPAOTO Teja. Priuar

Yemanaenusamo 63aumocessu

MEXTy orpeielieHneM (hU3rIecKOM
BEJIMUMHBI «MEXaHUIECKasi paboTa» U
TEOMETPUUYCCKUM MTOHITHEM

«IUTOMIAAb MO TPpaUKOM 3aBUCUMOCTH
BEJIMYMHBI CHJIBI OT BEJTMUNHBI
nedopManmmy

Onepuposams nousmusimu: MOMEHT
CHJIBI OTHOCHTEIHLHO OCH BpPAIICHHS,
IUICYO CHIIBI, ICHTP TSXKECTH TeJIa,
phIyar.

Ymems GhopmynupoBarh paBHIIo
MOMEHTOB, YCJIOBUSI PABHOBECHS
a0COJIFOTHO TBEPJIOTO Teja, CKIIAbIBATh
CHJIBI, PUIIOKEHHBIC K TBEPIOMY TEITY,
coOupaTh IKCIEPUMEHTAIBHYIO

YCTaHOBKY.
Ilpusooums puMepsl MPUMEHEHUS

pBIYAroB.
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Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH  KOOPJAMHATBI  TOYKH
ONOpPBI YPABHOBEIIEHHOTO phlyara
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OT BEJIMYUHBI CUJIBI, TPUIIOKCHHONU K
ero KOHITY.

Cmpoums TuHENHbIN rpaduk
3aBUCUMOCTHU (DU3UUCCKUX BEITMUNH
JPyT OT ApyTa.

Ilpumenams TIpaBUIA TMOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (HHU3UUECKUX
BEJTUYHH JIPYT OT JApyTa.
Hccnedosams u unmepnpemuposams
3aBUCUMOCTh  KOOPJMHATHI  TOYKH
OTIOPBI YPAaBHOBEIIICHHOTO phlyara OT
BEJTUYMHBI CUJIbI, TPUIIOKEHHON K
€ro KOHITY.

Onpedenams 10 TpaduKy JTUHEHHON
3aBUCUMOCTH 3HAYEHUS YTIIOBOTO

k03 duIeHTa 1 CBOOOTHOTO
cJlaraeMoro, OlleHUBaTh a0COFOTHHIE
Y OTHOCHUTEJIBHBIC IMOTPEITHOCTH ITHX

BCINYHH.
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Hcnonvzoeamsb TMHENKY, a TAKKE

mIIpuIr ¢ ACJICHUAMU OJIs1 USMCPCHUA

o0Bema.

Pewamo 3aJ1a41 O paBHOBCCHHU pbIdara
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1.10 HM3mepenue
ko3 duImeHTa
HYHEPTETHUECKHUX TOTEPh
IPU OTCKOKE IIapuKa OT
[IOBEPXHOCTHU
(IpaKTHKyM)

Nmnynibe cuibl U U3BMEHEHUE
MMITYJIbCA T€Ja. 3aKOH COXPAaHECHUS
nMmnyibca. Kunernueckast sHeprus
MaTtepuaabHOi Touku. Teopema 00
VW3MEHEHUN KUHETUYECKOU
SHEPIUM MaTepUaIbHON TOYKH.
[loreHnmanbHbBIE U
HENOTEHIUAJIBHBIE CUJIBI.

[ToTeHuanbHast S3HEPrusl.
[loTeHunanbHas SHEPTUA TENa B
OTHOPOJHOM I'PaBUTALlHOHHOM
nosie. CBsi3b pabOTHI
HETOTEHIHAJIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON
DHEPIUM CUCTEMBI TEJl. 3AKOH
COXpPAaHEHUS MEXaHUUYECKON
DHEPIuM. YIPyrue u Heynpyrue
CTOJIKHOBEHUA. BHyTpeHHS
DHEprus Tena

Onepuposams NOHAMUAMU. UMITYIBC
CUJIbI, UMITYJIbC T€JIa, KHHETUYECKas
SHEPrusi MaTepuagIbHON TOUKH,
MOTECHIIMAIbHBIC U HEMIOTCHIIMAIbHbIC
CHUJIBI, IOTECHIIMAIbHAs SHEPrus (B T.4.
TeJia B OTHOPOJHOM I'PaBUTALIMOHHOM
10JIE), yIIPYTHUe U HEyNpyrue
CTOJIKHOBEHHUS. Ymempw
dbopmynupoBaTh 3aKOH COXPAHECHUS
UMITYJIbCA U TEOpPEMY 00 M3MEHEHUU
KMHETUYECKON SHEPTUHU
MarepuaabHON TOYKHU, /1aBaTh
ONpeIeJICHUE MOTCHIIMAIBHBIX U
HETIOTCHITUAIHHBIX CHII;
dbopMyIMpOBaTh 3aKOH COXPaHCHHS
MexaHWu4YeCcKo sHepruu. [lpusooums
npumepsl CIydaeB, KOIJla UMITYJIbC
TeJla COXpaHAEeTCAd WA HE
COXpaHSETCsl, KOT/Ia MEXaHUYeCKast
SHEPIHUsl CUCTEMbI COXPaHSIETCS WIH
HE COXpaHSIETCs, YIPYTUX U
HEYIPYTUX CTOJKHOBEHUH.
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Hroro no pazneny

20

Dopmynuposams TUIIOTE3Y O XapaKTEPeE
3aBUCHUMOCTH BBICOTBI OTCKOKA IIapUKa
NIOCJIE COYIapEHUs C TOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BHICOTHI
copoca.

Cmpoumsb TUHEWHBIA U HEITMHENHBIN
rpaduK 3aBUCUMOCTH (PU3UUECKUX
BEJINYUH JPYT OT JIpyra.

Ilpumensams TpaBUJa TMOCTPOCHUS
rpaUKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJINYUH JPYT OT JIpyra.

Hccneoosams u unmepnpemuposamso
3aBUCHUMOCTb BBICOThI OTCKOKA IIapUKa
NIOCJIE COYIapEHUs C TOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
cOpoca.

Hcnonvzosams pynerky. Pewwamo
3a/1aun 00 aOCONIIOTHO YIIPYTHX U
a0COJIIOTHO HEYIPYTHX
COyIapeHMsIX
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Pasnen 2. MosiexkyasipHas pu3nka 1 TepMOIMHAMHUKA
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2.1.

Onpenenenue
TETJIOEMKOCTH TBEPIOTO
Tena (IPaKTUKYM)

KonnuecTBo TEmIoTHI.

TemmnoeMkocTh Tena. YaenbHas u
MOJISIpHAs TEIJIOEMKOCTH
BEILIECTBA. YPaBHEHUE TEIJIOBOTO
Oamnanca. TerioBoe paBHOBECHE

Onepuposams noHamusmu. KOJIMIECTBO
TEIJIOTHI, TETUIOEMKOCTh TeJla, yAeTbHAS
U MOJISIpHAs TEIJIOEMKOCTH BEIIICCTBA,
TEIJIOBOE PAaBHOBECHE.

Ymems popmynupoBaTh ypaBHCHHE
TEIJIOBOTO OajaHca, CoOOMpaTh
AKCIIEPUMEHTAJIbLHYIO YCTaHOBKY.
IIpusooums npumepol Ten,
00J1a1ar0IINX OTMHAKOBOM
TEIJIOEMKOCTBIO, HO Pa3IUIHOM
YACTHHON TEMI0EMKOCTBIO.

Ilpumensmo ypaBHEHHE TETUIOBOTO
OamaHca JuIs ONMCcaHus Mmpoliecca
TEMI000MeHa TBEPIOTO TeJla C BOMIOMH.
Hccneoosams T€1IIOOOMEH MEKIY
TBEPABIM TEJIOM U KUIKOCTIMH U
UHmMepnpemuposams pPe3ynbTaThl 3TUX
OTIBITOB.

Onpeoensams TENIO0EMKOCTb TBEPJIOTO
Tela Ha OCHOBAHMU pE3yJbTaTOB
OMBITOB IO U3YUYEHUIO TEMJI000MEHA
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MEX/Ty TBEPABIM TEJIOM U KHUIKOCTSIMH C
pa3HBIMU TEMIIEpaTypaMu, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO

IMOTrpCIIHOCTHU HBMGPGHHOﬁ BCJINYHHEIL.

Hcnonvzosams TepMOMETP.
Yemanasnusamo 83aumocessu MExIy
3aKOHOM COXPaHEHHUS SHEPTUH U
ypaBHEHHEM TEIJIOBOro OajiaHca.
Pewams 3a1aumn Ha pUMEHEHNE
ypaBHEHHUS TEILJIOBOTO OaaHca

66



2.2.

N3mepenne
TEeMITepaTyphl PyK
AKCIIEPUMEHTATOpa
U JIaBJICHUSI, KOTOPOE
MOTYT CO37aTh €ro
Jerkue (MpakTUKyM)

JlaBnenue, o0beM, TeMIieparypa,
KOJINYECTBO BellecTna. MneanbHbli
ra3. YpaBHenue Menneneepa—
Knaneiipona. ['a30Bbi€ 3aKOHBI.
["a30BBI11 TEPMOMETD

Onepuposams nouamusamu.: JaBIECHUE,
00beM, TeMneparypa, KOJIM4eCTBO
BEIIICCTBA, UJICAILHLIN Ta3. Yuemo
3aliChIBaTh YpaBHEHHE MeHeneeBa—
Knaneitpona, popmynupoBatsb
ra3oBbI€ 3aKOHbI, COOUpaATh

9KCIICPUMCHTAJIbHYIO YCTAHOBKY.

3name yCTPONUCTBO M MPUHLMI PAOOTHI

ra30BOTO TEPMOMETA.

IIpusooums npumepst MOBEACHUS Ta3a
IIpU U3MEHEHUH €T0 JIaBJIeHUs, 00beMa,
TEeMIIEPaTyPHl.
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Ilpumensames JTMHEWKY U CEKYHIOMED.
Onpeodensams TEMIIEPATYyPy U JIaBICHUE
UJCAIbHOTO Ta3za MO0 pe3yJbTaTaM
ONBITOB C CaMOJECIbHBIM Ta30BbIM

TEPMOMETPOM.

Hcnonvzoeamv TUHEUKY U
CaMOJENbHBIN Ta30BbI TEPMOMETD.
Yemanasnueams 63aumocensu

MEKly BHCIIHUMHU U BHYTPEHHUMH
MakpoIliapaMmeTpaMu
TEPMOIMHAMUYECKON CUCTEMBI.
Pewams 3ana4n Ha IPUMEHEHHE
ypaBHeHus1 Menaeneesa—Kuianelipona

OddexTuBHBIN 2 Hedopmairiu TBEpAOTO TENA. Onepuposams nousmusmMu. yupyrue
K0P PUITUEHT Pactsxkenue u cxatue. Mogyminb U Heyrpyrue aedopMaluu, npeaert
HKECTKOCTH CUCTEMBI. IOnra. Yipyrue u neynpyrue

ynpyroi aedopmaii, MoIyilb
nedopmaruu. [penen ynpyrux

nedopmanmii. 3akon ['yka. MomeHT
CUJIbI OTHOCUTEIBLHO OCH OCH BpAIIEHHUS, TUIEYO CUJIbI, pbIYar.
IIOMOUIBIO pbIvara. BpameHnus. [1nedo cumbl. YemoBus

Onpenenenne MOIyIs FOHra, MOMEHT CHJIBI OTHOCHTEIBHO

IOHra npoBonoku ¢

Ymems hopmynupoarh 3akoH ['yka st

OnpeﬂeneHHe PaBHOBCCHA TBCPAOTO TCIIA. Peruar I[e(i)OpMaLII/II/I pacTsKEeHUs] OHOPOIHOIO
npeaenna ynpyroum CTEPKHS C ITIOCTOSTHHBIM ITOIIEPEYHBIM
nedopmarun CEYEHUEM, YCIIOBUE

(IpaKkTUKYM)
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paBHOBecHs a0COJIIOTHO TBEPAOTO TeNa,
coOHpaTh SKCHEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepvl ynpyrux u
HEYNPYTUX aepopMaiuii, MaTepuasoB C
paznuuHbIMA Moy siMu FOHra.
Ipumenams 3axkoH ['yka miis pacuera
nedopMauy pacTsHKEHUST TPOBOJIOKH.
Hccneoosams 3aBUCUMOCTD YTTUHEHUS
MIPOBOJIOKH OT BEJIMYMHBI
paCTATMBAIOLLIEH €€ CHIIBI U
uHmepnpemuposams TOTyYCHHbBIE
pe3yJIbTaTHhI,

B TOM YMCJIE JUJISl ONPEACIICHUS IPEeIIa
ynpyroi aedopMaliuu.

Onpedensms monyib FOHra mpoBoJIOKH
Ha OCHOBAaHWM PE3yJbTAaTOB OIBITOB IO
PACTSKEHUIO TPOBOJIOKH € IMOMOILBIO
Pa3IMYHBIX IO BEJIMYUHE CHUII,
OLICHHBATh a0COIIOTHYIO U
OTHOCHUTEJbHYIO TOTPEUTHOCTh
n3MepeHHoro moxayins FOHra.
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Hcnonvzosams HEPABHOIUIEYUH pblUar
JUISL YBEJIMYEHUS CUJIbI U IEPEMEIIICHUS.

Pewams 3ana4n Ha IPUMEHEHNE 3aKOHA
I'yka uig pacdera pacTsSKEHUS U
CXKaTUs CTEPIKHEU
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2.4.

N3mepenne

ko3 duImeHTa
MOBEPXHOCTHOTO
HATSHKEHUS METOJIOM
OTpbIBa (IIPAKTUKYM)

IloBepxHOCTHOE HaTsDKEHUE.
KoadhuimmeHT  mMoBEpXHOCTHOTO
HaTspkeHusl. Cujia MOBEPXHOCTHOTO
HaTSHKCHHUS. Kanumisipasie
siBJICHUS. /[aBiieHne

MO/l UCKPUBJIEHHOW ITOBEPXHOCTHIO
x)unkoctu. Gopmyia Jlamiaca

Onepuposamsb NOHAMUAMU.
MIOBEPXHOCTHOE HATSHKEHUE,
K03(p(PpHUIIMEHT TOBEPXHOCTHOTO
HATSDKEHUS, KalWJUISIPHBIC SIBJICHUS.
Ymems 3anuceiBaTh GOPMYITY JJIS1 CHUIIBI
MTOBEPXHOCTHOTO HATSHKEHUS, (DOPMYITY
Jlannmaca aj1s1 onpeaesneHus 1aBIeHUs
M10J1 UICKPUBJIEHHON MTOBEPXHOCTHIO
KUJIKOCTH, COOMPATH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
1Ipusooums npumepsvt TOBEPXHOCTHBIX
SIBJICHUW U KaAWJUIAPHBIX SIBJICHUM.
llpumensams METO OTPHIBA PAMKH OT
MOBEPXHOCTH KUJKOCTU ISt
u3MepeHus ko3 duirenTa

IMOBCPXHOCTHOT'O HATSAXKCHUA KUAKOCTH.

Hccneoosams 3aBUCHMOCTD BETUYHHBI
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2.5.1.

OrnpeneneHue TOYKH
pOCHI (PAKTUKYM)

HacpblllieHHbIE Y HEHACBHIILICHHbBIE
napel. KauecTBeHHas
3aBUCUMOCTbD IIJIOTHOCTH U
JIaBJICHHS HACBIIIICHHOTO Mapa OT
TeMIIepaTypbl, UX HE3aBUCUMOCTD
oT o0beMa

CHUJIbI, HEOOXOIMMOM /I OTPhIBA OT
MTOBEPXHOCTHU BOJABI IPOBOJIOYHOM
paMKH, OT €€ IepuMeTpa u
UHmMepnpemupo8ams pe3yabTaThl
MIPOBEACHHBIX U3MEPEHHU.

Onpeoenams kodpPurimeHt

IMOBCPXHOCTHOT'O HATAXKCHUA JKUAKOCTH

10 pe3yJbTraraM IPOBEICHHBIX
U3MEpPEHUH, OLICHUBATh a0COJIFOTHYIO
Y OTHOCHUTEIBHYIO MTOTPEITHOCTD
W3MEPECHHOW BEIINYHHBI.

Hcnonvzoeams pblyuar 1j1s CO31aHUA
CHUJIBI 3aJJaHHOM BEJIMUMHEBI. Pewamo
3a/1a4¥ Ha MPUMEHEHHEe (PopMyIb
JUJIsL CHJIBI TIOBEPXHOCTHOTO
HaTsOKeHUs U Gpopmyiibl Jlamiaca

Onepuposams NOHAMUAMU.
HACBHIIICHHBIN 1 HEHACHIIICHHBIN
nap, BJIAJXHOCTb BO3/1yXa,
a0CoIMIOTHAsT W OTHOCUTEIIbHAS
BIIAXXHOCTb. Y Memb Kaue€CTBEHHO
OMNHUCHIBATh 3aBUCUMOCTD IIJIOTHOCTH
U JaBJICHUS
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HACBIIIEHHOTO Tapa.
Brnaxuocts Bo3yxa.
AOCOIOTHAsT ¥ OTHOCUTEIbHAsS
BJIAYKHOCTD

HACBIIIICHHOTO TIapa OT TeMIIepaTypHhl,
UX HE3aBUCHUMOCTbH OT 00beMa
HACBHIIIICHHOTO Tapa, cCoOnpaTh
IKCIIEPUMEHTAIILHYIO YCTAaHOBKY.
I1Ipusooums npumepst HaCHIILIEHHOTO
¥ HEHACBIIIICHHOTO T1apa.
Uccnedosams mpoliecc BbINAJACHUS
POCHI MPU OHMKEHUU TEMITEPaTyPhl
BJIQKHOTO BO3TyXa

U UHMepNPemupo8ams MoIyIeHHbIC
pe3yJIbTaThl.

Onpedensams MO TOITYYCHHBIM
IKCMIEPUMEHTAIBHBIM JJAHHBIM
TEMITepaTypy TOYKY POCHI, B 3aT€M, C
MOMOIIBIO TAOJIUIIBI 3aBUCUMOCTH
JABJICHUS HACBIIIEHHOTO Mapa BOJIbI
OT TeMIIepaTypbl, OTHOCUTEIIbHYIO
BJII&KHOCTH BO3/IyXa, a TAKIKe
a0COJIOTHBIE M OTHOCUTEJIHHBIC
MOTPENTHOCTH dTUX BEIIMYMH.

Hcnonvzoeamsv TEpMOMETP.
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Pewamp 3aJa41 Ha BBIYUCIICHHUC

76



a0COJIFOTHOW U OTHOCHUTEIILHOM
BJIAYKHOCTH
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2.5.2. 3HaKOMCTBO ¢
AIIEKTPUICCKUM
KOHJICHCATOPOM
(TIpaKTHUKYM)

DneKkTpuuecKuit 3aps.
DIEKTpUUECKOe ToJIe.
HamnpskeHHOCTP M ITOTEHUHAI
ANEKTPUYECKOTO 1oJisi. Pa3HOCTH
MOTEHIIMAJIOB U HAIIPSKEHUE.
W3mepenune HanpsKeHusl.
Bonbsrmerp. Konaencarop.

DNEKTPOEMKOCTh KOHJIEHCATOPa.
[TapamiensHoe

1 [IOCJIEN0BATEIFHOE COETUHEHNE
KOHJICHCATOPOB

Onepuposamv NOHAMUAMU:
ANEKTPUUYECKUN 3apsill, SIEKTPUUECKOE
T0JIE, HAMIPSYKEHHOCTh ¥ TOTEHIMAT
AIIEKTPUYECKOTO TOJIs, Pa3HOCTh
MOTEHIMAJIOB U HAIPS)KEHHUE,
KOHJIEHCATOP, IIEKTPOEMKOCTh
KOHJIEHCATOpA.

Ymemsv BBIUMCIATH 3apsi/i KOHJIEHCATOPA
0 €r0 ANEKTPOEMKOCTHU

U HaIPSHDKEHUIO, TPUMEHATH (POPMYITbI
JUIS pacyeTa 3JEKTPOEMKOCTH TPHU
MOCJIEA0BATENIbHOM U MApPAJIJIEIbHOM
COEIMHEHNH KOHJIEHCATOPOB,
coOuparh AMEKTPUUECKYIO LIEb.
IIpusooums npumepoi

MOCJIEIOBATEILHOTO U TTApAJIIETILHOTO
COEMHEHUS KOHJICHCATOPOB.
Hccnedosams 3aBUCUMOCTD HATIPSIKEHUS
Ha KOHJEHCAaTope

78



OT €ro IEKTPOEMKOCTH U
UHmMepnpemupo8ams pe3yabTaThl
3TOro 3KcnepuMenTa. Onpedensimo
OTHOIIICHHE JIEKTPUUECKUX
E€MKOCTEH JIByX KOHJICHCATOPOB 10
W3MEPEHHBIM 3HAYCHUSIM
HaIpsDKEHUsI Ha HUX, OLICHUBATh
a0COIIOTHBIE Y OTHOCHUTEILHBIC
MOTPENTHOCTH U3MEPSIEMBIX
BeJIMYMH. Mcnonv306amob
BOJIBTMETD. Pewams 3a1aum Ha
COCJIMHEHNE KOHJIEHCATOPOB

Hroro no pazaeny 9

Paznen 3. DuekTpoauHaMuka.

3.1. H3yueHue nporuecca 2 DneKkTpuuecKuii 3aps. Onepuposams NOHAMUAMU.
pa3psIKK KOHAEHCaTopa DneKTpUIeCcKoe MoJIe. ANEKTPUUYECKUIN 3apsij,
(mpaxTHKyM) Harnpsi>keHHOCTh ¥ TOTEHITUAT ANIEKTPUUYECKOE MO, HAMPSHKEHHOCTh
AIIEKTPUYECKOTO ToJisl. Pa3HOCTH Y TIOTEHIMAJT AIEKTPUUYECKOTO OIS,
MOTEHIMAaN0B U HanpsbkeHne. JJC  pa3HOCTh NOTEHLIMAIOB U
MCTOYHUKA TOKa. I3Mepenue Hanpsbkenue, JJ[C ucrouHnka Toka,
HanpsikeHus. BonsTMerp. KOHIEHCATOP, JIEKTPOEMKOCTh

KOHJICHCATOPA,
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KoHnnencarop. 91€KTpOeMKOCTh
KOHJIEHCATOPa. DJIEKTPUUECKOE
conpoTuBIIeHHE. 3akoH Oma st
MTOJTHOM (3aMKHYTOM)
ANEKTPUYECKOU LIETIN.

KOHI[GHC&TOp B IO CIIN ITOCTOAHHOI'O
TOKa

ANEKTPUUECKOE COTIPOTUBIICHHE.
Ymemo popmynuponars 3akoH Oma
TSl TIOJTHOU (3aMKHYTOM)
ANEKTPUUYECKOMN LIETIH, BBIYUCIIATH
3aps] KOHJIEHCATopa IO €ro
AIIEKTPOEMKOCTH W HAIPSKEHUIO,
coOUpAaTh IEKTPUUECKYIO LIETIb.
Ilpusooums npumepst TOBENCHUS
KOHJEHCATOpa, BKJIIFOUEHHOTO B LIEMh
MOCTOSTHHOTO TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH CUJIbI TOKa OT BpEMEHU
IIpU pa3pslKe KOHJEHcaTopa 4depe3
pe3ucTop.

Cmpoumbo rpaduk 3aBUCUMOCTH CHUJIBI
TOKa OT BPEMEHU IPU Pa3PAIKE
KOHJIEHCATOpa Yepe3 pe3UCTop.
IIpumensams TipaBUIIa MOCTPOCHHUS
rpayKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIUYHH JIPYT OT JpyTa.

Hccneoosams 3aBUCHMOCTD CHIIBI TOKA
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OT BpPEMEHU IIPH paspsjke
KOHJICHCATOpa Yepe3 Pe3ucTop

U UHmMepnpemuposamv 3Ty
3aBUCUMOCTb.

Onpedensims 31EKTPOEMKOCTb
KOHJIEHCAaTopa, BBIpaXkas ee uepes
YIJIOBOM KO3 (PUIIMEHT KacaTeIbHOM K
rpauKy 3aBUCUMOCTH CHJIbI TOKa
pa3psAKU KOHAEHCAaTopa OT BPEMEHH,
OLICHUBATh A0COIIOTHYIO U
OTHOCHUTENIbHYIO TIOTPEITHOCTD
ANEKTPOEMKOCTH.

Hcnonvszosamsb BOIBTMETP U
CEKYHJIOMED.

Yemanasnueamo 683AUMOCEA3U.
Pewams KayeCTBEHHBIC 3aJa4un 0
KOHACHCATOpaXx, BKJIIIOUCHHBIX B ICIIb
ITOCTOAHHOI'O TOKa
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3.2.

Onpenenenue
yACITHLHOTO
COTIPOTHBIICHHSI

Cuna Toka. Hanpsbxkenue. 3akoH Onepuposambo NOHAMUAMU.:

OMa 17151 ydacTKa LEeTH. cujia  TOKa, HaIIPAXKCHUEC,

QJICKTPUICCKOC COITPOTUBJICHHUC,
SHGKTPH‘IGCKOG COIIPOTHUBJICHHUC.
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MaTepHaia IIpOBOJIOKHU 3aBUCUMOCTb COITPOTHUBIICHUS YACIbHOC CONIPOTHUBJICHUE BEIICCTBA.
OJHOPOAHOTO MIPOBOAHUKA OT
€ro JJIMHBI U IUIOIIaan
IIOIIEPEYHOIO CEUECHUS. YIEIbHOE
CONPOTHUBJICHUE BEIICCTBA Gopmyy Ui 3aBHCUMOCTH

COIIPOTHUBJICHUA OAHOPOIAHOT'O

(IpaKTUKyM) Ymemw popmynupoBats 3akoH Oma

AJI1 ydacCTKa 1OCIIn, 3allMChIBATh

MIPOBOJIHUKA OT €T0 JIJIUHBI U
IUIOIIAH MONIEPEYHOIO CEUECHHS,
coOupark AMEKTPUUECKYIO LIETb.
lIpusooums npumepwvl BEECTB €
Pa3IMYHBIM YIEIbHBIM
CONPOTUBJICHUEM.

llpumenams METOII U3MEPEHUS
MaJbIX AIIEKTPUYECKUX
COIIPOTHUBIICHUM.

Hccneoosams 3aBUCUMOCTD
HaIPsSLKEHUS MEXy KOHLIAMU OTPE3Ka
IIPOBOJIOKH OT JUIMHBI 3TOTO OTpE3Ka U
UHmMepnpemupoeams Pe3yibTaThl
ITPOBEJICHHBIX U3MEPEHUN, BBIYUCIIATD
ANEKTPUYECKOE COITPOTUBIIEHUE OTPE3KA
ITPOBOJIOKH MO U3MEPEHHBIM 3HAYEHUSIM
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CHWJIBI TOKa M HAIIPSDKEHUSI.
Onpedensimsb ynelbHOE CONPOTUBIICHUE
MaTepuasa MPOBOJIOKH TI0 U3BECTHBIM
JUTHHE, TUAMETPY U COTIPOTUBIICHUIO,
OIICHMBATh a0CONIOTHYIO U
OTHOCHUTEbHYIO TOTPEITHOCTh
YAEIBHOTO COMPOTUBIICHHUS.
Hcnonvzoeams MyIbTUMETP B PEKUMAX
BOJIETMETpa M aMmIepMeTpa, JIHHECHUKY,
MHUKpPOMETD.

Pewamov 3agaun Ha 3axkoH OMa U1s
y4acTKa 1€ U Ha 3aBUCUMOCTh
COIIPOTUBJICHUS OTPE3Ka MPOBOJIOKU
OT €r0 XapaKTePUCTUK
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3.3.

N3mepenune BOIBT-
aMIICPHOU
XapaKTePUCTUKHU
MOJTYTIPOBOTHUKOBOTO
nuoja (MIPaKTHKYM)

[TomympoBomganku. CoOCTBEHHAS
U TIpUMECHAs TPOBOIUMOCTh
noJynpoBoAHUKOB. CBOMCTBa
p-n-niepexona.

[TonmynpOBOXHUKOBBIN THOL

Onepuposambw NOHAMUAMU.
MOJIYIIPOBOJIHUK, COOCTBEHHAass U
IpUMECHas MPOBOJUMOCTb,  p-N-

nepexo, MOJTyTPOBOTHUKOBBIN

THOI.
Ymems 0OBSACHATD TPUPOTY
COOCTBEHHOW U TPUMECHOMN
IPOBOJIMMOCTH, CBOICTBa p-n-
nepexosia, NpUHIUI AeHCTBUSA
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NOJyIIPOBOJHUKOBOTO IMO/IA, €0
(GYHKIIMOHUPOBAHUE

IIPU BKIIFOYEHUH B AIEKTPUUECKYIO LIEMb
NOCTOSHHOTO TOKa B NPSIMOM M B

oOpaTHOM  HampaBleHWH, COOMPATH

QJIICKTPHUICCKYIO OcIlb, YUTaTb
MAapKHUpPOBKY IMOJYIIPOBOAHHUKOBOI'O
Juoaa.

Ilpusooums npumepsvl UCTIOIH30BAHUS
ITOJIYIIPOBOJIHUKOBOIO  JIMOJA B
ANEKTPUYECKUX LETSX.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHCHMOCTH CHJIBI TOKa, TEKYIIIETO
yepe3 MOoIyIpPOBOJHUKOBBIN MO, OT
MIOJJAHHOTO Ha HETO HANPsHKEHHUSL.
Cmpoumsb 3KCIEPUMEHTAIBHO BOJIBT-
amriepHyro xapakrepuctuky (BAX)
MOJTYTIPOBOAHUKOBOTO JHOAA MPH €TO
BKJIFOUEHHUU B JIEKTPUUECKYIO TIETTh
MOCTOSIHHOTO TOKa B MPSIMOM U B
oOpatHOM HamnpaBieHuu. [ lpumensams
paBuiia MOCTPOEHUS TpaUKOB
3aBUCUMOCTEN (HU3UUECKUX
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Hroro no pazneny
OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME

34

BEJIMYUH JApYTr OT apyra. HMccredosamv
BAX  mosynmpOBOIHHMKOBOIO  JTHOAAQ,
BKJIFOYEHHOT'O B LIENIb IOCTOSTHHOTO TOKA
B IPSIMOM U B 0OpaTHOM HAIIPaBJICHUU U
UHmMepnpemuposams 3Ty 3aBUCUMOCTb.
Onpedensims IEKTPUUECKOE
COIPOTHUBJICHHUE MOIYIPOBOJHUKOBOTO
JMoAa NP TaHHOM 3HAaYEHUU
HaNpsHKEHUsI, OUEHUBATh a0COIIOTHYIO
¥ OTHOCHUTEIFHYIO TIOTPEITHOCTD 3TOM
(u3nyeCcKol BEITUYNHBI.

Hcnonv3oeams BOIBTMETP, aMIIEPMETP,
NEPEMEHHBIN PE3UCTOP, MAKETHYIO
J1aTy, OJIYITPOBOIHUKOBBIN JTUOJ.
Pewamys 3ana4m Ha 1IeNy MOCTOSIHHOTO
TOKa MPU HAJMYUU B HUX WUJI€AJIBHOTO
auona
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11 KJIACC

N HaumenoBaHnue
o Komnuecrtso

pasAeiios 1 TeM ITporpaMMHOE COfiepKaHUEe
n/n y4eOHOro npeaMera dacos

Paznen 1. DuekTpoanHaMuka

1.1. Ormenka BeTUIHUHEI 2 MaruautHoe noje. Bekrop
TOPU3OHTAJIbHON MAarHUTHOM MHAYKIUU. [TpuHIun
COCTAaBJISIIOIICH

MarHUTHOW MHTYKITUH
MarHMTHOTO II0JIS 3eMIIN
(TIpaKTHUKYM)

JIuHUM MarHUTHOU
MHAYKIMA. MaraHuTHOE moJie
KATyIIKH C TOKOM

CYIICPIIO3NIMUN MATHUTHBIX MOJICH.

XapakTepucTuka qesTeIbHOCTH
00y4Jaronuxcs

Onepuposams nousmusmu. MarHUTHOE
10JIe, BEKTOP MarHUTHON MHIYKITHH,
JIMHUYA MAarHUTHOW UHIYKUIUU. Ymembs
dhopmynupoBaTh NPUHITUIT
CYTIEPITO3UIINYA MarHUTHBIX TIOJIEH,
n300pakaTh JMHUW WHTYKITUH
MarHUTHOTO TTOJISI KaTYIIKH C TOKOM,
coOUpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

TIpueooums npumepvl TPUPOTHBIX
00BEKTOB M TEXHUYECKHUX YCTPOHCTB,
SIBJISTIOIINXCST HICTOUHUKAMH
IMOCTOSIHHOTO MarHUTHOTIO IIOJIS.
Ipumernsimop TIPUHITUT CYTICPIIO3UTIAN
MarHuTHBIX ITOJIEH.

HUccneoosamu MPOCTPAHCTBEHHYIO
OPHEHTAIINIO BEKTOPA UHIYKIIUN
89
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MarHMuTHOTO MOJIsl, CO31aBA€MOI0 Ha
OCH COJICHOW/IA NIPY CyNEPIO3ULINU
MarHUTHOTO MO 36MJIM 1 MarHUTHOTO
TIOJISI COJIEHOMA, B 3aBUCUMOCTH OT
CUJIbI TOKA B BUTKAX COJICHOMJIA U
uUHmepnpemuposams MOITyYCHHbIC
PE3YNIbTATHI.

Onpedenams 1O pe3ynbraram
MPOBEICHHOTO AKCIIEPUMEHTA MOYJIb
TOPU30HTAIIBHOM COCTaBIISIOLIEH
BEKTOpAa MATHUTHOW MHAYKIUU
MarHUTHOTO MOJIs1 3eMJIH, OLIEHUBAaTh
a0COJIIOTHYIO ¥ OTHOCUTEIIHLHYIO
MOTPENTHOCTh U3MEPEHHOM (PU3ndecKoit
BEJINYUHBI.

Hcnonvzosams xoMnac, COJIEHOU/,
1ab0paTopHbIi OJIOK MUTAHUS,
TPaHCTIOPTHUP.

Pewamys 3a1a4n Ha IpUMEHEHNUE
MIPUHIUIIA CYTIEPHIO3ULIMY MATHUTHBIX
noJjieu
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1.2.

N3mepenne
3aBUCHUMOCTH BEJINYUHBI
MarHUTHOW MHIYKLINN
MAarHUTHOTO IO

Mariura OT paCCTOAHUS

(IpaKTHKyM)

MaruautHoe nosue. Bekrop
MAarHUTHOM MHAYKIMHU. JIMHUM
MAarHUTHOM MHIYKUHUH. MarHuTHoe
10JIC MOCTOSTHHOTO MarHuTa

Onepuposams nonamusamuy: MarHUTHOE
1oJie, BEKTOP MarHUTHON WHIYKIIUH,
JMHUA MarHUTHOW MHIYKUUU. Yuemb
n300pakaTh JMHUNA WHAYKIINU
MarHUTHOTO ITOJIS TOCTOSTHHOTO
MarHura, COOupaTh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY.
IIpusooums npumepsvi IPUPOITHBIX
OOBEKTOB U TEXHUYECKUX YCTPOICTB,
SBIISIOIIUXCS UCTOYHUKAMU
MOCTOSIHHOTO MarHUTHOTO MOJIS.
Ilpumensames cmapTdoH

C TIPETyCTaHOBJICHHBIM TTPOTPAMMHBIM
oOecrieyeHueM AJid U3MEPEHHUS
BEJIMYMHBI MAarHUTHOTO TOJIs, TIpaBUjIa
MOCTPOCHHMSI TPah)KOB 3aBUCUMOCTEH
(hbU3UYSCKUX BEJTUYUH APYT OT Apyra.
Hccnedosams 3aBUCUMOCTD
BEJTMYMHBI MATHUTHOW WHTYKITHH
MAarHUTHOTO I10JIS TTOCTOSSHHOTO
MarHura Ha €ro MpOAOJILHOU OCH
CUMMETPHUHU OT PACCTOSTHUS MEKITY
IIEHTPOM
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MarHura WU TOYKOM HM3MEPECHUU U
uHmepnpemuposams  MOJTYyUYECHHBIE
pE3yabTaThI.

Cmpoums 3KCTIEPUMEHTAIBLHO Tpaduk
3aBUCUMOCTH  MOJAYJ MarHUTHOMN
WHIYKIHAH MarHUTHOTO T1OJISI
MOCTOSIHHOTO MarHuTa

Ha €ro NpOAO0IBHOW OCH CHMMETPUHN
OT PacCTOSHUSA MEXKIY LICHTPOM
MarHuTa u TOYKOM u3mepeHuil (c
Y4ETOM a0COITIOTHBIX OTPEIIHOCTEN
M3MEPEHHBIX (PU3NYECKUX BEITUYMH).
Hcnonvzoeams THIMHAPUYECKUI
ITOCTOSTHHBIN MarHuT, TUHEHUKY.
Pewams 3a1aun Ha npuMeHEeHUE
MPUHIUIIA CYTIEPIO3ULIUNA MarHUTHBIX
oJIeH

94



1.3.

Habmionenue
MarHUTHOTO

rucTepes3uca
(TIpaKTHUKYM)

MaruautHoe nosue. Bekrop
MAarHUTHOM MHAYKIMHU. JIMHUM
MAarHUTHOM MHIYKUHUH. MarHuTHoe
T10JI€ KaTYIIKHU C MTIOCTOSHHBIM
TOKOM. MarHuTHoe I10Jie

Onepuposams nOHAMUAMU: MATHUTHOE
1oJie, BEKTOP MAarHUTHON UHAYKIIUH,
JUHUY MarHUTHOW WHIYKITUH,
dbeppoMarHeTHK, MarHUTHBIN
TUCTEpPEe3uC.
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B BCIICCTBC. q)epp0MaFHCTPIKH.

MarauTHbIN TUCTEPE3UC

Ymemw uzo0paxxarb TUHUU UHAYKIIUU
MAarHUTHOTO TOJISI KaTyIIKU C
MOCTOSIHHBIM TOKOM, OOBSICHSTh
ABJICHUS (peppOMarHeTu3mMa u
MarHuTHOTO TUCTEpe3rca, COOUpaTh
AKCIIEPUMEHTAIIBHYIO YCTAaHOBKY.
Ilpusooums npumepvl MaTepUAIIOB,
oOnanarommx GeppoMarHUTHBIMU

CBOMCTBaMHM.

Ilpumensamo cmaptTdoH

C MPEAYCTAaHOBIEHHBIM ITPOrPaMMHBIM
oOecrieyeHueM AJid U3MEPEHHUS
BEJIMYMHBI MATHUTHOTO TIOJIS, TPaBUIIa
MOCTPOEHUS TpapuKOB 3aBUCUMOCTEN
(bu3MYeCKUX BEIMYUH APYT OT JIpyra.
Hccnedosams 3aBUCUMOCTD BETMUMHBI
MarHMTHON MHIYKIUU MarHUTHOTO
noJisg BOJIM3M TOpUA KaTyIIKH C
MOCTOSTHHBIM TOKOM, HAMOTAHHOM Ha
(beppOMarHUTHBIN CEPACUYHUK, OT CHIIBI
MPOTEKAIOLIETO Yepe3 KaTyIlIKy TOKa u
UHmMEPNPemuposams
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MOJTyYeHHBIC PE3YNIBTAThl Kak
HAOIIOIEHNE MarHUTHOTO
THCTEpEe3Hca.

Cmpoums 3KCTIEPUMEHTAIBHO TpapuK
3aBHCHUMOCTHU MOJYJIsI MArHUTHON
WHAYKIIMA MarHUTHOTO TIOJIS KaTYIITKA
C (peppOMarHUTHBIM CEPACYHUKOM OT
CHJIbI TPOTEKAIOIIETO YEPE3 KATYIIKY
TOKa (C y4eTOM a0COIOTHBIX
MIOTPEUTHOCTEN U3MEPEHHBIX
(bu3nYecKuX BeIUYUH). Mcnonvzosamo
71a00paTOPHBIA UCTOYHUK MUTAHUS
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1.4

N3yuyenue paboTsl
AIIEKTPOABUTATENS U
JTMHAMO-MAIIIUHbI

(gacth 1) (mexims)

[TocTostHHBIN TOK, criia AMriepa
(ee HampaBJIeHUE U MOAYIIh),
AIIEKTPOABUTATEIH TIOCTOSTHHOTO
TOKa, TMHAMO-MalIuHa (TeHepaTop
MOCTOSIHHOTO TOKA)

Onepupoeamb norAmMuAMuU. CHJia
AMr[epa, QJICKTPOABUIATCIIb, AUHAMO-
MalllhHa.

Ymems onpenensiTe MOAYIb U
HaIlpaBJICHUE CWJIBI AMIiepa.
3nams UCTOPUIO U300PETEHNUS
AIIEKTPOABUTATENS U
COBEPILIEHCTBOBAHUS €TI0
KOHCTPYKIIHH, YCTPOHCTBO
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Y NIPUHLINI 1EUCTBUSA
AIIEKTPOABUIATENS IOCTOSHHOTO TOKA U
JUHAMO-MAIlIAHBI.

IIpusooums npumepsbi IPUMEHEHHUS
AIIEKTPOJBUTATENS IOCTOSHHOIO TOKA U
JUHAMO-MAIlIAHBI.

Onpedensams HapaBl€HUE BPaLLICHUS
SIKOPSL AIIEKTPOJIBUTATENS MPU 3aJaHHOM
HaIpaBJICHUH MPOTEKAHUS
AIIEKTPUUYECKOTO TOKA B 0OMOTKaxX

CTaHHHEI.

Pewamo 3aJia4M O DJICKTPOABHIATCIIC
IIOCTOAHHOI'O TOKAa 1 JTMHAMO-MAallIMHC
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L.5.

N3yuyenue paboTsl
AIIEKTPOABUTATENS U
JTMHAMO-MAIIIUHbI

(9acTh 2) (IpaKTUKyM)

[TocTostHHBIN TOK, criia AMriepa
(ee HampaBJIeHUE U MOAYIIh),
AIIEKTPOABUTATEIH TIOCTOSTHHOTO
TOKa, TMHAMO-MalIuHa (TeHepaTop
MOCTOSIHHOTO TOKA)

Onepuposams noHamusamuy. CAna
Awmrepa, 3JIeKTpOIBUTaTeIIb,
JMHAMOMAIIIMHA.

Ymemw onpenensiTh MOIYNb H
HarpaBJICHUE CUJIbI AMITepa,
coOuparb

AKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepvl TpUMEHEHUS
ANEKTPOABUTATEIISI TOCTOSSHHOTO TOKA
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Hroro no pazneny

10

U JMHAMO-MaIlIUHBI.
IIpumensams TEOpETUUECKUE

CBEZEHUS 00 AIIEKTPOIBUTATENE
MOCTOSTHHOT'O TOKAa U O IMHAMO-
MaliuHe 151 0ObsICHEHUS
MIPOBOJIUMOTO 3KCIIEPUMEHTA.
Hccnedosamsb nBe 3aBUCUMOCTH: 1)
CHUJIBI TOKA, BhIpaOaThIBaEMOM
reHEpPaTopoM, OT BEIMYMHBI MOMEHTA
CUJIBI, MPUJIO’KEHHOTO K €T0 Baiy; 2)
BEJIMYMHBI HAMIPSKEHU S, TOAaHHOTO
Ha AJIEKTPOJIBUTATEIb, OT YAaCTOTHI €TO
BpAILCHUs] ¥ MEXaHUYECKON Harpy3Ku
€ro Baja u UHMepnpemuposams
MOJTyYEHHBIE PE3YJIBTATHI.

Hcnonvzoeamo IEKTPOMOTOD,
1a00paTOpHBINA UCTOYHUK MTUTAHUS,
peocTar, MyJITUMET]
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Pazgea 2. Kosie0anus v BOJIHBI.

2.1. HWzyuenme 2 ["apmonnueckue komedbanus. Mx Onepuposamsb NOHAMUAMU:
3aBUCHUMOCTH MIEpUOJIa KMHEMAaTUYECKOEe, TMHAMUYECKOE rapMOHHMYECKHE KONEGaHHs, MepHO 1
KoJieOaHUM JIMHEUKHN Y DHEPreTUYECKOE OMUCAHUE. .

. . yacToTa KojebaHuil. Yuems
Ha HWIWHIPUYECKON [Tepuon u gacToTa KoeOaHUH.
MIOBEPXHOCTU OT [Tepron ManbIx CBOOOTHBIX 3aIMChIBaTh W MHTCPIIPCTUPOBATH
paauyca ee KpUBU3HBI KoJIeOaHUM MaTeMaTu4yeCcKoro ypaBHEHHE TapMOHUYECKHUX KOJIEOaHHHT,
(IpaKTHKYM) MasTHUKA

MPUMEHSTDH 3aKOH COXPAHEHUS YHEPTUU
JUTSI KoJieOaTebHBIX MPOIECCOB,
coOUpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, OOBSICHITH POJIb MAJIOCTH
aMIUTUTY/IbI KOJI€OaHUIA.

IIpusooumuv npumepvi KoaedaTeIbHBIX
MPOIIECCOB.

Dopmynuposams TANIOTE3Y O XapaKTepe
3aBUCUMOCTH TIeprojia KoueOaHuit
JIMHENKYU Ha HWIMHAPUYECKOU
MOBEPXHOCTHU OT Paguyca €€ KPUBU3HBI.
Hccneoosams 3aBUCUMOCTH TIEPUOJIA
KoJIeOaHUM JIMHEWKN Ha
HWIMHAPUYECKOW MOBEPXHOCTH OT
paanyca ee KpUBU3HBI
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U UHMepnpPemupo8ams MOITYYEHHYIO
3aBUCUMOCTb.

Cmpoumps rpaduK 3aBUCUMOCTU
nepuoia KojaeoaHui JTMHEUKN Ha
MATUHAPUYECKON TTOBEPXHOCTH

OT pajiiyca €e KPUBHU3HBI

Y JIMHEAPU30BBIBATh 3TY 3aBUCUMOCTh
(c yueToM aOCOIOTHBIX MOTPEITHOCTEN
U3MeEpsieMbIX GU3UYECKUX BEIUYHH).
Ilpumensamo npaBUIia TOCTPOCHUS
rpaKOB 3aBUCUMOCTEN (PH3UUSCKUX
BEJIMYMH JIPYT OT JIpyTa.
Hcnonvzosams TAHENKY, CEKYHIOMED.
Yemanasnueamo 63aumocsnzu Mexy
KHHEMATHYECKUM, IUHAMUYCCKAM M
ASHEPreTUYECKUM OTNMCaHUEM
rapMOHHYECKHUX KOJIeOaHM.

Pewiams 3amaun Ha TaApMOHHYECKHE
KoJIEOaHUS
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2.2. H3ydeHue 3aBUCUMOCTH 2 ["apmMoHnyeckue konedbaHusl. Onepuposambw NOHAMUAMU.
aMIUIUTYAbI KoJeOaHu AMIUIHTY/Ia, IEPHO ¥ 9aCTOTa rapMOHUYECKHE KOJIEOaHus,
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IPYKMHHOI'O MasiTHUKaA

oT
(TIpaKTHUKYM)

BpPCMCHHU

KOJIeOaHMiAd.

[ToHsATHE O 3aTyXarOIIMX
KOJIeOaHUX.

aMIUTUTY/Ia, IEPUO U YaCTOTa
KoJIeOaHMi, 3aTyXaHue KojaecOaHuH.
Ymems 0OBSICHATP 3aTyXaloMIue
KoJIeOaTeIbHBIE TIPOIIECCHI C TIO3UITUI
3aKOHA U3MEHEHUS MEXAaHUYECKON
AHEPruu, cOOUpaTh
HKCIIEPUMEHTATILHYIO YCTAHOBKY.
IIpusooums npumepol 3aTyXarommx

K0JIeOATEIbHBIX MPOLIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTEPe

3aBHCHUMOCTH aMIUIUTY/Ibl KOJIeOaHU
MPYXUHHOTO MAasiTHUKA OT BPEMEHHU
MIpY HAIWYMU 3atyxaHusa. Cmpoums
rpauK 3aBUCUMOCTH aMILIUTY/IbI
3aTyXarolux Kojie0aHui MasiTHUKa
BPEMEHH U JIMHEAPU30BBIBATH 3Ty
3aBUCUMOCTb (C y4ETOM a0COFOTHBIX
ITOTPEIIHOCTEN U3MEPAEMBIX
bu3nyecKkux BeauduH). [lpumensamo
MpaBujia NOCTPOEHUS IPAPUKOB
3aBHCHUMOCTEH (PU3NYECKUX BEIUMYNH

Ipyr OT Apyra.
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Hccneoosams 3aBUCUMOCTb aMIUTUTYIbI
3aTyXaroluX KoJeOaHUW MasTHUKA OT
BPEMEHU U UHMEPNpemuposams 3Ty
3aBUCUMOCTb.

Hcnonv3o6amsv TUHEVKY U CEKYHIOMED
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2.3.

N3mMepenune akTMBHOTO U
PEaKTUBHOTO
CONIPOTHBIICHUIN
KaTyILIKH
UHIYKTUBHOCTHU
(IpaKTHKyM)

[lepeMeHHBII TOK. AMIUTUTYAHOE U
JEUCTBYIOIIEE 3HAYEHUE CUITBI TOKA
1 HanpspkeHus. CUHYCOUIaIbHBIN
IEpEMEHHBIN TOK. Pe3ucrop,
KOHJEHCATOp U KaTylIika
VHIYKTUBHOCTH B LEIH
CUHYCOUAATBHOTO IEPEMEHHOTO
TOKa. AKTUBHOE U PEaKTUBHOE
(EMKOCTHOE Y UHYKTUBHOE)
COIPOTHUBIICHUE

Onepupoeamb ROHAMUAMU.

HGpGMGHHBIfI TOK, aMIINIMTYIHOC H
,ZIGfICTBYI-OHlGG 3HAYCHHUC CHUJIBI TOKA H
HaIIPS>KCHU A, CI/IHYCOH,ZIaJIBHLIﬁ
HGpGMGHHBIfI TOK, aKTUBHOC,
PCAKTUBHOC, CMKOCTHOC 1

WHIYKTUBHOE CONPOTHUBIICHHE.

Yuemv 00BACHATE TTOBEEHHIE
pe3uCcTOpa, KOHJASHCATOPA U KaTYIIKH
WHIYKTUBHOCTH, BKIIFOUYCHHBIX B IIETTh
CHHYCOHUJATBLHOTO IEPEMEHHOTO TOKA,
coOHMpaTh INEKTPUUECKYIO 11CTIh
(mocnenoBaTebHO COSUHECHHbBIC
PE3UCTOP U KaTyIIKa WHIYKTUBHOCTH,
MOJIK/TIOYEHHBIE K TEHEPATOPY ).
Tlpusooums npumepsvt IPUMEHCHUS
PEaKTUBHBIX 2JICMEHTOB B IIETISAX
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IMEPEMCHHOI'O TOKaA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUIUTY/Ibl HAPSKEHUS
Ha PE3UCTOpPE OT YaCTOTHI MOAABAEMOT0
Ha BXO/I IIETIH [IEPEMEHHOTO
HaNPsHKEHUS TOCTOSTHHOM aMIUIATY/IbI.
Cmpoums rpadyK 3aBUCUMOCTH
aMIUTATY/AbI HAMPSKSHUS HAa PE3UCTOPE
OT YaCTOTHI MOIABAEMOTO Ha BXOJ IIETTH
MIEPEMEHHOTO HAIPSDKEHUS TOCTOSTHHOU
aMILUTATY/BI (C y4ETOM a0COTIOTHBIX
HOTPEIIHOCTEN N3MEPSAEMBIX
(U3MYECKUX BEIUYMH).

Ilpumenamy mnpaBuiIa TMOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN HU3HUECKUX

BEJIMYUH JAPYT OT ApPYyra.

Hccnedosams 3aBUCUMOCTD aMILTUTY/IbI
HAMpPSHKEHUS HA PE3UCTOPE OT YACTOTHI
[IOJaBaeMOTO Ha BXOJ [IEITH
MIEPEMEHHOTO HAIPSIKEHUS MTOCTOSTHHON
AMIUTUTYIbI U UHMEPNPEMUPOBaAmb
MOJYYEHHYIO 3aBUCUMOCTb.
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Onpeodensams aKTUBHOE CONPOTUBIICHUE
KaTyIIKH UHIYKTUBHOCTH

(TI0 HU3KOYACTOTHOM 00sacTh rpaduka)
Y UHAYKTUBHOCTh KaTYIIKH

(110 BBICOKOYACTOTHOM YacTu rpaduka).
Hcnonvzoeams TeHEpaTOp HUZKOM
9acTOTHI, OCHMIUIOTpad WA BOIETMETP

IMMCPEMCHHOI'O HAIIPSIKCHUA.

Pewamo 3a1a4 Ha OCIIN IICPCMCHHOI'O
TOKa C pE3UCTOpaMH, KOHACHCATOPAMHU U
KaTylIKaMHi HHAYKTHUBHOCTH
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2.4.1.

Bgenenue
AKCIIEPUMEHTATILHY IO
AKyCTUKY (JICKI[Hs)

B

MexaHuueckue BOJIHBI, YCIOBUS UX Onepuposamv NOHAMUAMU:

pacnpoctpanenus. [Tonepeunsie u
poAoJbHbIE BOJHBL [lepuon,
4acTOTa, CKOPOCTh
pacnpoCTpaHEHUs U AJIMHA BOJIHBI.
OtpakeHue, IPENIOMIICHHE,
UHTEpPEpEeHIUs U Tu]paKius
BOJIH. 3BYK KaK MEXaHU4eCKas
BoJIHAa. CKOpPOCTB 3BYKa.

I'pomkocTs 3ByKa. BeicoTa ToOHa.

Oo6epronbl. TemOp 3ByKa

MeXaHW4ecKasi BOJIHA, IePHOI,
4acToTa, CKOPOCTh PACIPOCTPAHECHUS
U JIJTMHA BOJIHBI, OTPaKEHUE,
npeJoMIIeHue, HTephepeHus u
AU PaKIKs BOJTHBI, 3BYK, CKOPOCTb,
I'POMKOCTb, BBICOTA TOHA, OOEPTOH U
TeMOp 3BYKa.

Ymems OOBSICHATH pa3inuune MEXIy
NOMEPEYHBIMU U IPOAOIbHBIMU
BOJIHAMU.
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3nams GOpMyIbl, CBSI3BIBAIOIINE
CKOpPOCTb, IEPUOJI, YACTOTY U JUTUHY
BOJIHBI, IPOCTEUILINE METO/IBI
MCCJIEI0BaHUA 3BYKOBBIX CUTHAJIOB.
Ilpueooums npumepsl 3ByKOB pa3HOU
I'POMKOCTH, BBICOTBI TOHA U TeMOpa,
ABJICHUM OTPAXKEHUS, TPEIOMIICHMUS,
UHTEpPEPEHIINHN U TU(PPAKIIMU BOJIHBI.
Onpedensimb Ha CIYX 3ByKU BBICOKUX
Y HU3KHUX YacTOT, TOHAIBHBIC 3BYKH U
IIyMBI.

Pewiams 3a1a4m 0 3ByKOBBIX BOJHAX

2.4.2. Ocuunnorpamma H 1 ITepuon, yacrora, CKOPOCTh Onepuposamsb noHsamMusMu. BbICOTA
CIIEKTP IJIACHBIX PacmpOCTPaHEHHs H JUIMHA BOMHBL. 101 06epTOHBI, TeMOp 3BYKA, CIIEKTD
3BYKOB (ITPAKTHUKyM ) CxopocTsb 3ByKa. [ poMKOCTH 3BYyKa.

3ByKa, OCIIUJLIOrpamMMa.
Bricora Tona. O6epronsl. TemOp Yia, OCll P
3Byka. CrieKTp 3ByKa Ymems 00BACHATH, Kakasi HHPOpMaLHs

COIEPKUTCS B OCLMIUIOTpaMMe, a
Kakasi B ClIEKTpe, coOuparhb
HKCIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpueooumys npumepvl TPUPOIHBIX
MPOIIECCOB M TEXHUUECKHUX YCTPOUCTB,
KOTOpbIE TeHEPUPYIOT TOHAIbHbBIE
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3BYKH H IITyMBI, UX OCIIJIJIOTPAMM H
CIIEKTPOB.

Ipumensmo 1151 TOTyUEHUS
OCITUJITOTPAaMM U CIIEKTPOB 3BYKOB
MIEPCOHAJIBHBIN KOMITBIOTEP C
MUKPO(OHOM WM CMapTPOH ¢
MPEyCTAHOBJICHHBIM IPOTPaMMHBIM
00eCIICUCHHEM.

Dopmynuposams TUIIOTE3Y O XapaKTepe
OCIIHJIIOTPAaMM U CIIEKTPOB Pa3INIHBIX

3BYKOB.

Hccnedosams ociiorpaMMbl 1
CHEKTPBI PA3IMYHBIX TIIACHBIX 3BYKOB
OJM3KUX YaCTOT U
UHmMepnpemupos8ams 3T
OCIUJIJIOTPAMMBI U CIIEKTPHI.
Onpedensims 1O OCHUILIOTPaMMaM 1
CIIEKTpaM aMILIUTYAbI 3ByKOBBIX BOJIH,
4acTOThI UX TOHOB U 00EPTOHOB,
OIICHUBATh a0COJIFOTHBIE M
OTHOCHUTEJIbHBIE OTPEITHOCTU
MU3MEPEHHBIX (PHU3NYCCKUX BEITUYHH.
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Yemanasnusamo 83aumoceszu MKy
I'POMKOCTBIO 3BYKa U BHJIOM
OCIIIJIIOTPaMMBbI; MKy BBICOTOM
TOHA (TEeMOPOM 3BYKa) ¥ BUJIOM
CIIEKTpa
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2.5.1.

Crostune MexaHUYECKUe
BOJIHBI (JICKITHS)

Crostyasi MexaHUYECKasl BOJTHA Kak
CyMMa JIByX BOJIH, OCTYIIUX B

IMIPOTUBOIIOJIOKHBIX HAITPABJICHHAX.

[lonepeunsie U MPOJOIBHBIE
crosiune BosHbL. [lepuon, gacrora,
CKOpPOCTh PAcIpOCTPaHEHUS U
JUIMHA CTOSYEHN BOJHBI. Y3IIBI U
NMy4YHOCTU. BiusHue rpanui
OJTHOMEPHOM Cpebl Ha
(bopMUpPOBaHUE CTOSUUX BOJIH.
Pe3oHaTOpBI C OTKPBITEIMU U
3aKPBITBIMU KOHIIAMH. YCIIOBHSI
00pa30BaHUs CTOSIYUX 3BYKOBBIX
BOJIH B Pa3JINYHBIX PE30HATOPaX.
OCHOBHOI TOH ¥ OOEPTOHBI
CTOSIYEU 3ByKOBOU BOJIHBI

Onepuposams noHAMUAMU. CTOSTYAS
BOJIHA, Y3€J U TyYHOCTh CTOSYEHN
BOJIHBI, OCHOBHOM TOH U 00E€pPTOH
CTOsTYEN 3ByKOBOM BOJIHBI. Ymembo
OOBSACHSATH yCIOBUS 00pa3oBaHUs
CTOSIYMX 3BYKOBBIX BOJIH B
Pa3IMYHBIX PE30HATOPAX, TPUHIIMI
JNEUCTBUSI KAMEPTOHA.

3namob BUIBI TPAHUYHBIX YCIOBU,
(bopMyITy, CBSI3BIBAIOIIYIO YACTOTHI
OCHOBHBIX TOHOB U 00EPTOHOB C
JUTMHOM pe30HATOpa U CKOPOCTHIO
3ByKa.

IIpusooums npumepwvl 3ByKOBBIX
PE30HATOPOB.

Pewams npocrenimme 3a1a4m o
CTOSIYMX 3BYKOBBIX BOJIHAX
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2.5.2 MH3yueHwue cnekTpa 3ByKa
JMHENHOTO pe30HaTopa
(IpaKTHKyM)

1

OCHOBHOI TOH U 00€pTOHBI cTOsTUEN Onepuposams NOHAMUAMU. OCHOBHOM

SBYKOBOﬁ BOJIHBI

TOH U OOEPTOHBI CTOSYEH BOJIHBI,
TeMOp 3BYyKa, CIIEKTp 3BYKa.

Ymems 0OBSICHSTD, Kakas UH(OpMaLUs
COJIEPKUTCSl CIIEKTPE 3BYKOBOW BOJIHBI,
coOHpaTh SKCHEPUMEHTAIBHYIO
YCTaHOBKY.

Ilpueooums ~ npumepu JTUHEHHBIX
3BYKOBBIX PE30HATOPOB.

Ipumensimo 17151 NOTY4YEHUS 3BYKOB
CaMOJICJIbHBIN aKyCTHUYECKUI pe30HaTop
(IpoOHUPKY, YACTHUYHO 3aMOJIHEHHYIO
BOJIOI), @ /1715 MOJTYYEeHHMsI CIIEKTPOB
3BYKOB — MIEPCOHAILHBIA KOMITBIOTEP C
MUKPO(HOHOM WM CMapTPOH C
MPeyCTaHOBICHHBIM MPOTPAaMMHBIM

o0ecIIeYeHUEM.

Dopmynuposams TUNIOTE3Y O XapaKTepe

3aBUCUMOCTEHN 4aCTOThl OCHOBHOTO

TOHA U TIEPBOT0 00EPTOHA 3BYKOBOI

BOJIHBI OT JUIMHBI PE30HATOPA.

Cmpoumsb TMHEapU30BaHHbIE TpadUKU
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3aBHCHUMOCTEH 4aCTOThl OCHOBHOIO
TOHA U IIEPBOT0 0OEPTOHA 3BYKOBOIA
BOJIHBI OT BBICOTBI BO3YIIIHOIO CTOJI0a
B IIpOOHpKe (C y4eTOM aOCOTIOTHBIX
IIOTPEIIHOCTEN U3MEPSAEMBIX
(U3UYECKUX BEIHYMH).

Ilpumensimo TpaBWIa TMOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYMH JIPYT OT ApyTa.

HUccneoosams rpadvikul 3aBUCUMOCTEM
4aCcTOTHl OCHOBHOTO TOHA U TIEPBOTO
00epTOHA 3ByKOBOM BOJIHBI OT BBICOTHI
BO3JIYIITHOTO CTOJI0A B MIPOOUPKE U
uUHmMepnpemuposams 3TH rpapuKH.
Onpedensimb CKOPOCTb 3ByKa B BO3/1yXe
1o rpadukam 3aBUCUMOCTEH YacTOTHI
OCHOBHOTI'O TOHA U EPBOro 00epTOHA
3BYKOBOW BOJIHBI OT BBICOTHI
BO3/YIIIHOTO CTOJ0a B MpOOHpKeE,
OLIEHUBAaTh a0COJIIOTHYIO U
OTHOCHUTEIbHYIO MOTPEITHOCTh
M3MEPEHHON (hU3UYCCKON BEITMUNHBI
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2.6.1. H3mepenue nokasarens 1 JIyu cBeta. OTpaxeHue cBera. Onepuposams nousmusmu. JIy4 CBETa,

IIPCITOMICHWA 3aKOHBI OTPaKECHUSI CBETA. OTPaXCHUE CBETA, IPEIOMIICHHE
IJIOCKONIApaJIEIbHON . .
b IIpenonmerye cBeTa. 3aKOHbI _ CBeTa, a0COJIIOTHBINA M OTHOCHUTEIILHBIM
ILTACTHHBI (IIPAKTHKYM) IpEJIOMIIEHHS CBETA. AOCOIOTHBIN
II0KAa3aTesb NPeIOMIICHUS. Ymemo

II0KAa3aTesb IPEIOMIICHHUS.

OTHOCHUTENBHBIN MTOKA3ATETh (hopMyIHpPOBATH 3aKOHBI OTPaKCHHS

HPEJIOMIICHNA CBETA, 3aKOHBI IIPEJIOMJICHUSI CBETA,

coOUpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY. /Ipusooums npumepwl
ONTUYECKUX SIBICHUH, B KOTOPBIX
HaOJIOAIOTCA SABJICHUS OTPAKEHUS U
MIPEJIOMJICHHSI CBETA.

Ilpumenams 3aKOHBI ITPEITOMIICHUS
CBETA.

Cmpoums Xom Jy4deu

MIPU IIPEJIOMJIEHUH CBETA

Ha MOBEPXHOCTH.

Hccneoosams U3MeHeHUE
HalpaBJIEHUs JIy4ya CBETa, MaJJatolero
Ha OOKOBYIO ITOBEPXHOCTh
IJIOCKOMapaslieIbHON TIACTUHBI, B
3aBHCHMOCTH OT yIJIa MMaIeHUs
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U uHmepnpemupo8ams MOIy4YECHHbIC
PE3YJIbTATHI.

Onpedenams MoKa3aTelb MPEIOMIICHUS
Marepuaa II0CKONnapauIeIbHON
MJIACTUHBI, OIICHUBATh a0CONMIOTHYIO |
OTHOCHUTENBHYIO ITOIPEIIHOCTh
M3MEPEHHOM (hHU3UYECKON BEJTMUUHBI.
Hcnonvzosams 1a3epHYIO YKa3KYy,
JIMHEUKY.

Pewams 3a1aun Ha IMPCIIOMJICHUC CBCTA

121



2.6.2 W3mepenue nokazarens
TIPETOMIICHHSI TIPU3MBI
M0 MUHUMAJIBLHOMY YTy
OTKJIOHCHHS JTa3€PHOTO
ay4da (MpaKTHKyM)

[Ipenomiienne cBeTa. 3aKOHBI
npesioMJIeHUs cBeTa. AOCONIIOTHBIM
MOKAa3aTesb NPEITOMIICHHS.
OTHOCUTENBHBIN TTOKA3aTENb
npenomieHus. [Ipuzma.
[Ipenomirsromuid yroi npu3Mbl

Onepuposampw NOHAMUAMU.
MPEJIOMIICHHE CBETa, AOCOJIIOTHBIN U
OTHOCHUTEJIbHBIN IOKa3aTellb
MIPEIOMIICHUS, TIPEITOMIISTFOIIINI YTOJI
MIPU3MBEL.

Ymems paccunThiBaTh MUHUMAJIBHBIN
YI0JI OTKJIOHEHUS JIyda TPEYTroJIbHOM
PaBHOCTOPOHHEHN PHU3MOii, COOMPATH
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
Tlpueooums npumepsvl ONTUYECKUX
MpUOOPOB, B KOTOPHIX TPUMEHSIOTCS
MPEJIOMIISIFOIIAE TTPU3MBI.
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IIpumernsms 3aKOHBI IPETOMIICHHUS
CBETa.

Cmpoumsb X071, JTydel B TPEYTroJIbHOU

PaBHOCTOPOHHEHN NpU3ME B CITyyae

IIPOU3BOJILHOT'O HAITPABJICHUA ITAACHWA

Jy4a U B ClIy4yae MUHUMAJBHOIO yIiia
OTKJIOHEHUS JIy4a.

Hccnedosams 3aBUCUMOCTD yIIa
OTKJIOHEHUS JIy4a TPEYTOJIbHON
PABHOCTOPOHHEN MPU3MOM OT
HaIIPABJICHKS IAAOIIETO JIyda U
UHMepnpemuposams NOIyYCHHbIE
pE3YyJIbTaTHI.

Onpedensams TO TOITYyYCHHOMY
3HAQYEHUI0 MUHUMAJILHOTO yTIiia
OTKJIOHEHUS JIy4a TPEYTOIbHOM
PaBHOCTOPOHHEW MPU3MOU
MOKa3aresb NPeIOMIICHHs MaTepuaia
MPU3MBI, OIIEHUBATh A0COTIOTHYIO U
OTHOCHUTEJIBHYIO MOTPEIIHOCTh

M3MEPEHHOMN (PU3UYECKON BEJTUYUHBI.
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Hcnonvzoeams Ipu3My, J1a3€pHYIO
YKa3Ky, TPaHCIOPTHD.

Pewamys 3a1aun 0 IpeIOMIICHUAN JIy4EH B
pu3Max
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2.7.1.

[Tpumenenue > dexra
TIOJTHOTO BHYTPEHHETO
OTpaXCHUS B

U3MEPECHUAX (JICKITHS)

1

[lonHOE BHyTpEHHEE OTPAKEHHUE.
IIpenenbHbIi  yroa  IOJHOTO
BHYTPEHHETO OTPAKECHUS

Onepuposéamv nouamusAMu: TIOJTHOE
BHYTPEHHEE OTPaXCHHE, IPEAEITbHbIN
yroi MOJIHOTO BHYTPEHHETO
OTpaXKEHUS.

Ymems popmynupoBarh ycnoBue
BO3HUKHOBEHHUS ITOJIHOT'O BHYTPEHHETO
OTpaXKEHUS.

3nams QopMyily, CBA3BIBAIOLIYIO YTOJ
IIOJIHOTO BHYTPEHHETO OTPaXCHHs C
a0COJIIOTHBIMU MoKa3zareasiMu
MIPEJIOMIICHUS CPEL.

Ilpusooums npumepvl TPUPOTHBIX
SABJICHUM U TEXHUYECKHUX YCTPOWCTB,

B KOTOPBIX HaOOMaeTCs
(npumensieTcs) SIBJICHUE ITOJIHOTO
BHYTPEHHETO OTPaKECHMUS.

Pewamys 3a1a4n Ha MONHOE BHYTPEHHEE
OTpaKeHUE
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2.7.2.

N3mepenne nokaszarens
PEJIOMJICHHSI TIPU3MBI

C IOMOUIBIO
HaAOJIOACHUS yIyia
MOJIHOTO BHYTPEHHETO
OTpaKkeHUS (IPAKTUKYM)

[lonHOE BHyTpEHHEE OTPAKEHHUE.
IIpenenbHbIi  yroa  IOJHOTO
BHYTPEHHETO OTPAKECHUS

Onepuposampw NOHAMUAMU.
MPEJIOMJICHUE CBETa, aOCOJMIOTHBIM U
OTHOCHUTEJIbHBIN IOKa3aTelb
MPEJIOMIICHHS, TMPETOMIISIONINN  yroi
MIPU3MBI, MIOJTHOE BHYTpPECHHEE
OTpaXeHUEe, MPEAETBHBIA YT TIOTHOTO
BHYTPEHHETO OTPaKCHHUS.

Ymems paccuuTBHIBaTh Yroj MOJIHOTO
BHYTPEHHETO OTPaXKCHHS, COOMPAThH
HKCIIEPUMEHTATILHYIO YCTAHOBKY.
Ilpusooums npumepvl ONTUUECKUX
pruOOPOB, B KOTOPBIX TPUMEHSIOTCS
MPEJIOMIISIONTUE TIPU3MBL 1
WCIIOIB3YETCSA SIBJICHUE TTOJIHOTO
BHYTPEHHETO OTPaKCHMUS.

Cmpoump X071 Jiyda B TPEYToJIbHOU
MpU3Me C y4€TOM BO3MOXHOTO MOJIHOTO
BHYTPEHHETO OTPaKCHHMS JTyda.
Ipumenams 3aKOHBI TPEITOMIIEHHUS

CB€Ta.
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Hccnedosams ycnoBus, NPU KOTOPBIX
MO’KHO Ha0JIt0/1aTh TIOJTHOE BHYTPEHHEE
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OTPAXEHHE JIy4ya, WIYIIEro B
TPEYTOJIbHOU npusMe u
UHmMepnpemuposams  MOILyYCHHBIC
PE3YJIBTaTHI.

Onpedensimsb IOKA3aTEIb NPEIOMIICHUS
MaTepHalia MpU3Mbl 10 U3MEPEHHBIM
rapameTpam, Ipy KOTOPbIX HAYMHAET
HaOJII01aThCs TIOJTHOE BHYTPEHHEE
OTpaXKEHUE JIy4a B IPU3ME, OLIEHUBATH
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEUTHOCTh U3MEPEHHOU (PU3UYECKOi
BEJINYMHBI.

Hcnonvzoeams Ipu3My, J1a36pHYIO
YKa3Ky, JIMHENKY.

Pewiams 3a1a4m 0 MOTHOM BHYTPEHHEM
OTPaXEHUH JIyUeH B IIPU3MAX
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2.8.

[TpoBepka Gpopmybl
TOHKOM JIMH3BI C
IIOMOIIILI0 METOJIa
napasijiakca,
MIPUMEHECHHOTO ISl
onpeaeIeHuUs

Cobuparomue nuH3bl. ToHKas
nuH3a. DOKYyCHOE PacCTOSIHUE U
ONTHYECKasi CUJIa TOHKOM JTUH3HI.
3aBUCUMOCTb (POKYCHOTO
paccTosTHUS TOHKOM ChepHuecKoit
JIMH3BI OT €€ TE€OMETPUHU

Onepuposams nOHAMUAMU: TAH3A,
TOHKasl JINH3a, COOMparoIIas JuH3a,
I1aBHAs ¥ MOOOYHAs ONTHYECKAs OCh,
dhokyc, HOKyCHOE paccTosHUE,
(dokanpHas MIOCKOCTh, ONTHYCCKAS
CHJIa, TIOTIEPEYHOE YBEIIMUCHUE,
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MTOJIOKCHHUS
U300paKeHus
(TIpaKTHUKYM)

Y OTHOCUTEJIBHOTO NTOKA3aTells
npenomiieHusi. @opmyra TOHKOU
JIMH3BL. YBEIIMUEHHE, TaBAEMOE
nun301. [Tapamrakc

napaJuiakc.

Ymemwb 0OBACHIATH CYIITHOCTh
napajiakca, 3anucbiBaTh (OpMyIy,
BBIPAKAIOIIYIO 3aBUCUMOCTD
(OKyCHOTO PacCTOSIHUSI TOHKOM
c(hepuUeCcKoil IMH3BI OT €€ TEOMETPUU
Y OTHOCUTEIBHOTO MTOKa3aTels
MIPEJIOMIIEHHS], a TAKXKE POopMyITy
TOHKOW JIMH3bI, COOUPAThH
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepwvl napauiakca,
ONTUYECKUX MPUOOPOB, B KOTOPHIX

IMPHUMCHATIOTCA co6npa}onme JIUH3BI.

Ipumenamo Gopmyily TOHKOM JIMH3BIL.
Cmpoums X0 pa3InYHbIX JTy4Yell B
TOHKOM coOuparonieit JInH3e.
Hccnedosamsb BO3MOXKHOCTh
npumeHeHus >¢dexTa napaniakca
TUTSI OTIPENICTICHUS TTOJIOKCHUS
M300pakeHUs UCTOUYHMKA CBETa C
MaJioi CBETUMOCTBIO, TOJYYEHHOTO C
MTOMOIIBI0 COOMPAOIIEH JTNH3BI
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U UHMEPnpPemupo8ams MOITYYCHHbIE
pE3YyIbTaTHI.

Onpeodenamsb GOKYCHOE PACCTOSHHE
coOuparolie JTMH3bI HA OCHOBaHUU
PE3YABTAaTOB AKCIIEPUMEHTOB 110
HaOJIIOICHUIO TTapajiiakca
M300paKeHUS TOUEYHOTO UCTOYHUKA
CBETA, OLICHUBATh A0COJIIOTHYIO U
OTHOCHUTEIBHYIO MOTPEIIHOCTh
M3MEPEHHOMN (hU3UYECKON BEITMYNHBI.
Hcnonvzoeams cOOMPAIOILYIO JTUH3Y,
ONTHYECKYIO CKaMblo. Pewamu
3a/la4d Ha TOHKKE coOMparolye
JIUH3BI
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2.9.

N3mepenne GpokycHOro
PACCTOSIHHUS

pacceHBanmeﬁ JIMH3bI

(IpaKkTHKyM)

PacceuBaromue nua3bl. ToHKas

JINH3Aa. q)OKYCHoe PaCCTOAHHUC U

ONTHUYECKAs CHJIa TOHKOM JIMH3bI.

dopmysia TOHKOW JIMH3BI.

Xoz Jty4a, MPOIIEIIIEeTo JTUH3Y
O] MPOU3BOJIBHBIM YIJIOM K
€€ IIaBHOW ONTUYECKOM OCH.

Onepuposams nOHAMUAMU: TAH3A,
TOHKasl JINH3a, pacCenBaloIIas JINH3A,
MHUMBIH UCTOYHUK CBETA, MHUMOE
n300pakeHue.

Ymems 3anuceiBaTh GOPMYITY TOHKOM
JIMH3BI JJIS CIIy4asl pacCEUBAIOILEH
JIMH3BI, COOMPATh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, I10JIy4aTh JEUCTBUTEIBHOE
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[TocTpoenue n3o0pakeHUil TOUKM  U300paKeHHE B pacCeUBAIOLIEH JIMH3E
Y OTpE3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX
JMH33aX M UX CUCTEMax

MyTEM CO3/IaHUS C TOMOIIBIO
coOuparoie JTMH3bI MHUMOTO
MCTOYHUKA ISl paCCEUBAIOIICH JIMH3BI.
IIpusooums npumepvl ONTUUECKUX
pUOOPOB, B KOTOPBIX MIPUMEHSIOTCS
paccenBaloIIMe JIMH3bI U CUCTEMBI
muH3. [Ipumensams GopMyiTy TOHKOM
JIMH3BI CITyYasi paCCEUBAIOILEH JIMH3BI.
Cmpoums X0 pa3INYHbIX JTy4Yell B
TOHKOM pAacCEnBAIOLIEN JIUH3E,
M300paKeHNUEe TOUKHU U OTPe3Ka MPSIMO
B COOMPAIOIINX U PACCEUBAIOIINUX
JUH3aX U UX cucrtemax. Mcciedosamo
XOJI Iy4el 4Yepe3 pacCEeuBaroILyto
JIMH3Y, A TAKXKE B CUCTEME, COCTOSIIIEN
U3 COOMPAIOIIEH 1 pacCcenBaroOIIeH JINH3
[IPU UX PA3JIUIYHOM B3aUMHOM
PACIOJIOKEHUH U UHMEPRPEMUPOBANY
MOJTyYEHHBIE PE3YJIbTATHI.

Onpeodensamsb HOKYCHOE PACCTOSTHUE
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paccenBarolIei JIMH3bI HA OCHOBAHUU
PE3YJIbTaTOB AKCIIEPUMEHTOB T10: 1)
HaOIIONCHUIO IEUCTBUTEIHLHOTO
M300paXKeHus, 1aBaeMoro
pacceuBaroIiei JIMH30M; 2)
HaOJIOJICHUIO PACXOSIIETOCs
CBETOBOTO ITy4Ka, 00pa30BaHHOTO
pacceuBarollei JMH30M; OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEJIbHYIO
MOTPEIIHOCTh U3MEPEHHOM

(hbU3UIECKON BEIIMUHHBI.

Hcnonvzoeams  coOOMpPAIOLLYIO "

paCcCCUuBarOmyr0 JKWH3Y, OIITHYCCKYIO

CKaMBbIO.

Pewams 3anaum Ha TOHKHE
paccenBaroIue JUH3bI
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2.10 Omnpenenenue IJIUHbBI
BOJIHBI JIA3€PHOTO
U3JIYYEHHUS C TIOMOIIBIO
cxembl FOHTa
(IpaKTHKyM)

Hurtepdepenius ceera.

KorepeHTHbIE HCTOUHUKH.
VenoBus HaOIIONCHUS
MaKCHMYMOB U MUHUMYMOB B
uHTepHEPEHITMOHHON KapTUHE OT
JIBYX KOT€PEHTHBIX UCTOUHUKOB.

Onepuposams HOHAMUAMU:
uHTepepeHtus, naTephepeHIIMOHHAS
KapTHHA, KOT€PEHTHBIE MCTOUYHUKH,
UHTepPEpEHIIMOHHAs CXeMa, CXema
IOHra.

Ymemw 3anuceIBaTh yCJI10BUA
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ITpumepsnl KJIACCUYECKUX
UHTEP()EPEHITMOHHBIX CXEM

HaONIONIEHUsI ~ MaKCHUMYMOB u
MUHUMYMOB B HHTep(}epeHIIMOHHOM
KapTUHE OT JIByX KOTEPEHTHBIX
MCTOYHUKOB, coOuparb
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepvl TPUPOAHBIX
SABJICHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HaO0AaeTCs
(mpuMeHsieTcs1) IBJICHUE
UHTEpPEPEHIUN.

Ipumenamo ycioBusi HaOIIOIEHUS
MaKCHMyMOB U MUHUMYMOB B
uHTephEPEHITMOHHON KapTHHE.
Cmpoums X071 «JIy4dei» U MOKa3bIBaTh
Ha HEW pa3HOCTh XOJa B
unTepdepeHiuonnoi cxeme Onra.
Dopmynuposams TUIIOTE3Y O BUJIE
UHTEP(PEPEHIIMOHHOM KapTUHBI TIpU
Pa3IMYHBIX TEOMETPUYECKUX

napamerpax cxemsl FOHra.
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Hccnedoosams  mHTEp(HEPEHIIMOHHYIO
KapTUHY NPU HAOIIOACHUU
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HHTEP(PEPEHITUHU C TTOMOIIBIO CXEMBI
IOura u unmepnpemuposams
MOJIyYeHHBIE Pe3yabTaThl. Onpeodensams
JUTMHY BOJIHBI CBE€TA IO PE3yJibTaTaM
HaOoneHns1 HHTep(hepEeHITMOHHOIMA
KapTHUHBI C TOMOIIbIO cxembl FOHra,
OLICHUBATh A0CONIOTHYIO U
OTHOCHUTEIBHYIO MOTPEIIHOCTh
M3MEPEHHOMN (hU3UYECKON BEITMYNHBI.

Hcnonvzoeams  na3epHyr0  YKasKy,
pPYJIETKY, a Takxke (Poabry, OylaBKU W
HUTKY Ul peasm3anuu cxeMbl HOHra.
Pewams 3amaum Ha JIByXBOJHOBYIO
UHTEpPEPEHIUIO

Hroro no pazneny 19

Paznen 3. KBanToBasi pusuka.

138



3.1.

N3yuenne cnekrpa
CBETa Pa3INYHbIX
HMCTOYHUKOB C
[IOMOIIIBIO
TUPaKIIIOHHON
pemeTKy (MIPaKTHUKYM)

Hudpakimus ceera.
JudpakroHHas peneTka.
VYcnoBue HaOMIOAEHUS [NIABHBIX
MaKCHUMYMOB IIPH I1aJICHAN
MOHOXpPOMAaTHYECKOTO CBETa Ha
JU(PAKIMOHHYIO PELIETKY.

Onepuposams NOHAMUAMU:
nudpakius, TudpakIMOHHAS pPeleTKa,
¢boTOH, YpPOBEHb DSHEPIMHM AaToMa,
U3ydyeHHE U TomIolIeHue (oToHa,
CIIEKTP M3Iy4EHUs, CIEKTPOCKOIL.

Ymems 3annceIBaTh yCaoBUs
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N3nydyenne u nomoiieHue
(GbOTOHOB TIpH Tepexojie aToMa
C OJTHOTO YPOBHS SHEPTrUM Ha
JIpyro. Buapl CriekTpos.
Cnekrpockon

HAOIONEHNUS TIaBHBIX TU(PAKIIMOHHBIX
MaKCUMYMOB TIPH TTaJICHUH
MOHOXpPOMAaTHYECKOTO CBETa Ha
TUQPPAKITMOHHYIO PEIIETKY, YCIOBHSI
U3ITyYeHUS U MOTIOMICHNS (POTOHOB
IIPU TIEPEX0I€ aTOMa C OTHOTO YPOBHS
DHEPTUM HA JPYyTOi, coOMparTh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY.
IIpusooums npumepsvr TUHENYATHIX,
M0JIOCATHIX U CIUIOIIHBIX CIIEKTPOB
U3ITyYEHUS, TEXHUUECKUX yCTPOUCTB, B
KOTOPBIX IPUMEHSIOTCS U3ITyUYEHUs C
pa3IMYHBIMH BHJIaMU CIIEKTPOB.
Ipumenamo ycioBust HaOIIONECHUS
IJIaBHBIX TU(QPAKIMOHHBIX MAKCHMYMOB
MIPH MaJCHUH MOHOXPOMATHYECKOTO
CBETa Ha AU(PPAKIMOHHYIO PEUIETKY.
Cmpoums X071 «JIydei» Npu ux
HOpPMAJIbHOM TaJICHUU Ha
TUGPaKIMOHHYIO PEIIETKY U
MOKa3bIBaTh HAa HEM Pa3HOCTH XOJa.
Dopmynuposams TUTIOTE3Y O BUE
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CHEKTPOB M3JyYEHUS HUCTOUYHHUKOB CBETA
Pa3HOW NPUPOJIBL.

Hccneoosams ONTUYECKHUE CIEKTPHI
U3JIy4YEeHHS] ICTOYHUKOB CBETA PA3HOM
OPUPOABl U UHMEPNPemupo8amy
MOJIyYEHHbBIE PE3YJBTATHI.
Onpedensimb NIUHBI BOJIH U3TyUYECHHUS
Pa3IMYHBIX UCTOYHUKOB I10
pe3ynbraTraM HaOIIOIeHUS
IU(PPAKIIMOHHON KapTUHBI, J1aBaeMOi
IU(GPaKIUOHHON pEelIeTKOM,
OLICHUBATh A0COJIIOTHYIO U
OTHOCUTEJBHYIO IOTPEIIHOCTh
M3MEPEHHOMN (PU3UYECKON BEITUYUHBI.

Hcnonvzosame TU(PaKIUOHHYIO
pemietky, ¢oHapp C  JIaMIIOH
HaKaJMBaHUsI, CBETOIUOAHBIN (hOHAPB,
ra3opaspsiiHyo Jjamimy, auadparmy,
MEpHYIO JICHTY.
Pewams 3agaum o0 majgeHUM CBeETa
Pa3JIMYHOTO CIEKTPaIBLHOTO COCTaBa
Ha TU(QPaKIUOHHYIO PEIIETKY
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3.2.

Uccnenoanue
3aBHCHMOCTH
WHTECHCHUBHOCTH
CBEUCHUS CBETOAMOAA OT
CHJIBI IPOTEKAFOIIIETO
9gepe3 HEToO TOKa
(TIpaKTHUKYM)

CBetoano, THTCHCUBHOCTD
U3ITy4YeHHS, POTOH, FIEKTPOH

Onepuposamv nonamusmu. CBETOLUOL,
P-n-NEPEXO, DIEKTPOH, JIbIpKa, (POTOH,
MHTEHCUBHOCTb U3ITy4YCHHUS.

Ymemwv 0OBACHATH B YIIPOILIEHHOM BU/[IE
IIPUHLINI IEUCTBUS CBETOANO/A,
cOOUPATH IKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

Ilpusooums npumepvi IPUMCHECHHS
CBETOJIMOJIOB B OBITY M B TEXHHUKE.
Dopmynuposams THTIOTE3Y O XapaKTepe
3aBHCUMOCTH MHTEHCUBHOCTH
U3ITyYCHHS CBETOAMOAA OT CHIIBI
MPOTEKAIOMICTO Yepe3 HEero TOKa.
Hccneoosams 3aBUCUMOCTD
WHTCHCHUBHOCTH W3JTy4EHUS CBETOIMO/IA
OT CHJIBI IIPOTEKAIOIIECTO Yepe3 HEero
TOKA U UHIMEPNPEMUPOB8ams
MOJTydeHHbBIC pe3ynbTarbl. Cmpoums
rpaduK 3aBUCUMOCTH HHTCHCUBHOCTH
U3JTyYEHHUS] CBETOAMO/IA OT CHIIBI
MPOTEKAIOIIETO Yepe3 Hero Toka (¢
y4EeTOM aOCOTIOTHBIX
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MOTPEIIHOCTEH U3MEPSEMBIX
(bU3NYECKUX BEITUYHUH).

Ilpumensams TIpaBUIA TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3HIECKUX
BEIIWYMH JIPYT OT JApyTa.

Onpedenams XapakTep 3aBUCUMOCTHU
WHTEHCHUBHOCTH U3JTyUYEHUSI CBETOINO/IA
OT CHJIBI TPOTEKAIOMIET0 Yepe3 HEero
TOKA.

Hcnonvzoeams CBETOANO, TIOKCMETP

(w1 cMapThOH C TaTIUKOM

OCBEIIEHHOCTH ), Ta00OpaTOpHbBIN OJIOK
MUTaHUS (MM KICTOYHHUK TTOCTOSTHHOTO
HaIPsHKEHUSI, PEOCTaT U MYJIBTUMET))
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3.3.

HaGnroneuue
M30UPATENHLHOCTH
BHYTPEHHETO
dboTtoaddekra Kk qIuHE
BOJIHBI CBETA
(TIpaKTHUKYM)

CBeToano/, ”HTEHCUBHOCTH
U3JTy4YeHUs, POTOH, FIEKTPOH.
DHeprus U UMITYIIbC (OTOHA.
®oTtoarddekt. 3aKOHbBI
dotorddexra. YpaBHEeHHE

OuiamTelHa 11 poTodrddexra.

«Kpacnas rpanuna» goroaddexra

Onepuposams noHamusaMuU. CBETOTUO],
Pp-n-TIEPEXo]l, ICKTPOH, JIbIpKa, (HOTOH,
WHTCHCHUBHOCTD HU3ITyUeHUS,
dbotorddexT (BHEITHMIA U BHYTPEHHUT ),
(hOTOTOK, «KpacHasi TpPaHUIIa
dbotorddexra.

Ymemwv 0OBACHATH B YIIPOILIEHHOM BU/JIE
IIPUHIUI AEUCTBUS CBETOAMO/A,
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dbopmynrpoBath 3akoHbI (oTOdDPeKTa,
3alAChIBAaTh YPaBHEHHE DUHIITEHA
st porodddexra u popmyny IS
«KpacHoOM rpaHuIls» Gororddekra,
coOUpaTh SKCHEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepvl TpUMEHEHUS
CBETOAMO/IOB B OBITY U B TEXHUKE.
llpumenams 3axonsl pororddexra,
ypaBHEHHE DUHILITENHA I
dbotoaddekra, hbopmynny ISl «KKpacHOM
rpaHuibD porodddekra.
Dopmynuposams TATIOTE3Y 00
YCIIOBUSIX BOSHUKHOBEHUSI BHYTPEHHETO
dororddexra npu nageHUn Ha
CBETOAMO/ CBETOBBIX BOJIH Pa3HOM
JUTHHBI.

Hccnedosams siBNeHrE BOZHUKHOBEHUS
(OTOTOKA B OCBEIIAEMOM CBETOJIMO/IE,
U3y4YMB 3aBUCUMOCTb CHJIBI (JOTOTOKA B
OCBEIIIAEMOM CBETOAUOAE OT
HaITpsDKEHUSI Ha IPYTOM CBETOAMO/E,
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BBITIOJTHSIOIIEM POJIb UCTOYHUKA CBETA
U uHmepnpemuposams TOTyYCHHBIC
pe3yJbTaThI.

Onpedensamsb yCIIOBHE BOZHUKHOBEHHUS
($hOTOTOKA B OCBEIIAEMOM CBETOINO/IC
(TOK BO3HHMKAET TOJILKO MTPU OCBEILICHUU
€ro CBETOAUOIOM C JJIMHOM BOJIHBEI,
MEHBIIEH WIN PAaBHOW IJIMHE BOJHBI, Ha
KOTOPYIO pPACCUYMTAH OCBEIIAEMBIN
CBETOJIUON).

Hcnonvzoeams CBETOIUOABI PA3HBIX
IIBETOB (KpacHBIE, 3€JICHBIC U CHHUE),
Ja00paTOpHBINA OJIOK MUTAHUS,

MYJIBTUMETDP.

Pewamyo 3amaun Ha porodpdext

Hroro no pazneny 5
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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