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HOACHUTEJIBHASA 3AITMCKA

Hacrosimiass paGouast mporpamma yuyeOHOro kypca «OCHOBBI (DPU3UYECKOTO
AKCIIEPUMEHTa» (Z1ajee — mporpamma) pazpaboTaHa B COOTBETCTBUUC TPEOOBAHUSIMU
dbenepaabHOrO TOCYJaPCTBEHHOIO 00pa30oBaTEIbHOTO CTaHAApTa CPEeJAHEro OoOIIero
obpaszoBanust (manee — DOIOC COO) [1, 2] u HampaBicHAa Ha OPraHU3ALUIO
oOydeHHs B (PU3MKO-MaTeMaTUYeCKOM Mpo(uie B COOTBETCTBUUC TPeOOBAHUSIMU
denepanbHON 00pa3oBaTeNbHOM MporpamMMbl cpenHero oomero oopazoBanus (DOII
COO) [3].

Peanuzarust mporpaMMbl MOKET COJICHCTBOBATH JOCTHIKEHUIO O0YJAFOIIIMMHUCS
IaHupyembix  pe3ynbTaToB  ocBoeHuss @OII COO, pa3BUTHIO JUYHOCTH
oOyyaromuxcs, (OPMUPOBAHUIO U YAOBJIETBOPEHHUIO HUX COILUAIBHO 3HAYUMBIX
MHTEPECOB U MOTPEOHOCTEH, camopeanu3aluy o0yJyaroluxcsi Yepe3 ydacTue BO
BHEYPOUHOU AesTenbHOCTH. OTHOM M3 BO3MOXKHBIX (DOPM peai3aIiuu MpOorpaMMbI
SABIIIETCSI  KpyXOK. IIporpamMmma MOKeT pealiM30BBIBATBCS  OOpa30BaTEIIBHOU
OpraHu3allueil CaMOCTOSATEIHLHO JMOO Ha OCHOBE B3aWMOJICUCTBUS C JAPYTUMH
OpraHU3alUsSIMU, OCYIIECTBIISIIOIIMMHA 00pa30BaTe/IbHYIO JEATEIbHOCTD.

[Iporpamma kypca «OCHOBBI (PU3UYECKOTO HKCIIEPUMEHTa» IMpeJAHa3HaYeHa
st peammzamun B 10-11  kjmaccax W HampaBlieHa Ha  JOCTHDKCHHUC
COOTBETCTBYIOIIUX pE3yNbTaTOB, CPOPMYIMPOBAHHBIXB (peaepanbHOil paboyeil
nporpamme 1o yueonomy npenmery «duzukay (yriyOneHHbIH YPOBEHB).

[Tpu n3ydyernn GU3MKK HA YIIIYyOJICHHOM YPOBHE peau3aius dTHX MPUHITUIIOB
0asupyercs Ha HCMOJIB30BAHUHM CAMOCTOSITEIBHOTO YUYEHHYECKOro HKCIIEPUMEHTA,
BKJIFOYAFOIIETO, B TOM YHCIIe, padoThl (pu3nyeckoro mpakTukyma. llpm 3ToM mon
paboTaMu TpaKTUKyMa IIOHUMAETCSl CaMOCTOSATENIbHOE MCCIeJ0BaHUE, KOTOPOE
MIPOBOJIMTCS IO PYKOBOJACTBY CBEPHYTOr0, OOOOIIEHHOIO0 BHJa 03 IOIIaroBOM
UHCTPYKIUU. B pe3ynbrare oOecrneunBaeTcs OBJIAJICHUE 00YyYalOIUMUCS YMEHUSIMU
MIPOBOJIUTH MPSMbIE U KOCBEHHbIE U3MEPEHUS, UCCIIEI0OBATh B3aMMHBIC 3aBUCUMOCTH
IBYX (DM3UYECKUX BEIWYMH W OCYIIECTBISATH MOCTAHOBKY OIBITOB IO IMPOBEPKE
MPEJUIOKEHHBIX TUIOTE3. Bce 3TO criocoOCTBYeT NOCTHXKEHHUIO OJTHOM M3 OCHOBHBIX
nenel u3ydeHus (PU3MKKA Ha YpOBHE CpPETHEro OOIIero oOpa3oBaHMs — OBJIAJACHUIO
OOyYarOIIMMHCS METOJlaMHd  CaMOCTOSITCILHOTO TUIAHWPOBAHUS W MPOBEIACHUS
(bU3HYEeCKUX SKCIIEPUMEHTOB, aHAIM3a U UHTEPIPETANN NHHOPMAIINH, ONIPEIeTICHUs

AOCTOBCPHOCTH IIOJIYYCHHOTO PE3yJibTara.



AKTyaJIbHOCTh peaju3alliil JaHHOW MPOTPaMMBI OMPEICNISIETCS TEM, UTO
€ OCBOGHHE TO3BOJSIET OOyYaromMMCS HA  MPAKTUKE  O3HAKOMHTBCS C
pa3IUUHBIMA (PU3UUECKUMHU SIBICHUSAMH, DKCIEPUMEHTAIIBHO HM3YYUTh Pa3IMYHBIC
du3nUeckue 3aKOHOMEPHOCTH, YIIIyOUTh CBOM TEOPETUUYECKUE 3HAHUS, Pa3BUThH
UMEIoIIecss U MpuoOpecTH HOBbIE MPAKTUYECKWE YMEHHMSI M HaBBIKM B 00JacTd
MJIAaHUPOBAHMS, TIOJITOTOBKH, MPOBEJCHUS, aHAIM3a U MHTEPHpETaluu (PU3NIECKOro
IKCIIEPUMEHTA.

[IporpamMma naetT 00yd4aromIMMCS BO3MOKHOCTh MPHOOPECTH MPaKTUUYECKUI
OTIBIT pabOTHI C TA0OPAaTOPHBIM 00OPYAOBAHUEM, OBIAJACTh KOHKPETHBIMH TIPUEMaMU
UCCIIEIOBATEIbCKON  JIEATENbHOCTH  HAUMHAIOLIETO  (U3MKA-IKCIIEPUMEHTATOpa,
chopMUPOBATH HABBIKK OIIEHKH MOTPEITHOCTEN pe3yabTaTOB U3MEPEHHs (PUZNIESCKUX
BeiauunH. Peanmuzanus mporpaMMbl  co3laeT  yciuoBusl I (DOPMHUPOBAHUAY
00yJarommxcs HECTaHJAAPTHOTO KPEAaTHMBHOTO MBIIIJICHHS, COACUCTBYET Pa3BUTHIO
WHIUBUIYaTbHOCTH  CYXKJEHUW,  (DOPMHUPOBAHHMIO  KYJIbTYphl ~ OOOCHOBAaHUS
COOCTBEHHOT'O MHEHUS 1 CBOOO/IBI €T0 BHIPAKEHUSI.

[Iporpamma MoxeT OBITH BOCTpeOOBaHA OOYYAIOIIMMHUCS, KOTOPHIE HUMEIOT
MHTEPEC U MOTUBAIUIO K YIITyOJIEHHOMY U3YUCHUIO (DU3UKU ¥ MATEMAaTHKH, TOTOBITCS
K YYaCTHIO B OJIUMITHAaX IIKOJILHUKOB O (PU3HKE, B paMKaX KOTOPBIX MPEAYCMOTPEH
IIPAKTUYECKUN TYP.

[Iporpamma mpecneayeT HE TOJIBKO 0Opa3oBaTeNbHbIe, HO U BOCIUTATEIbHBIC
[EJIH, TOCKOJBKY COOTBETCTBYET UJEEe OKOJOTH3AllMM W HWJee MPHUKIATHON
HAIPaBJIEHHOCTH, KOTOpbIE, B YHUCIE APYTHX HJCH, MOJOXKEHbI B OCHOBY Kypca

¢usuku, nzydaemoro Ha crynenn COO.

BapuaHTsl peanu3anuu nporpaMmsel 1 GopMbl IPOBeIeHUs 3AHATUHI

Peanuzanust mnporpaMmbl  MpEANoyiaraeT CoOYETaHHE pPa3iuyuHbIX  (Hopm
IPYMIOBO paboTHl (CHylIaHWE JIEKIHA, TUCKYCCHsI, MOHTaX SKCIIEPUMEHTAIBHBIX
YCTaHOBOK, IPOBEJICHUE (PU3NUECKUX U3MEPEHUH MO PYKOBOJCTBOM IIpernoaBaTesis)
U WMHIWBUIYaJbHOW pabOThl (BBIMOTHEHHE CAMOCTOSITENBHBIX paboT u paboT
MpaKkTUKyMa, 00paboTKa U HHTEpIIpETalusl pe3ylbTaToB (PU3UUECKUX H3MEPEHUH).
Hcnonp3oBanue Takux GopM pabOThl TOMOTAET Pa3BUBATh Y OOYJAIOIINXCS, C OJTHOM
CTOPOHBI, HaBBIKK BOCTIPUSITHS HOBOM HH(pOpManmuu TpH pa3iudHbIX (Qopmax ee
NoJlay, a C JPYrod CTOPOHBI — AKTUBHOCTb, CAaMOCTOSTEIBHOCTh U TBOPYECKOE

Hayasio. B nenom peanuszanus 1aHHOM MPOrpaMMbl JIOJKHA MOJIOKHUTEIBHO



CKa3bIBaThCS KaK Ha aKTyalW3allMd 3HAHUN, YMEHUH W HABBIKOB OOYyYaIOIIUXCSB
paMKax UX NpeanpopecCUOHaATbHON TEXHOJIOTUYECKOW (MHXKEHEPHOM) MOATOTOBKH,
TaK 1 Ha COIMAIbHOM ()OPMUPOBAHUY JTUYHOCTH O0YUAIONTUXCSI.

[Tporpamma Kypca paccuntana Ha 68 4acoB, B paMKax KOTOPBIX MTPEITyCMOTPEHBI
Takue (GopMbl paboT, KaK JIEKIIMH, CAMOCTOSATEIbHbBIE PA0OTHI U PabOTHI MPAKTUKYMA.
B xoxe caMocTOATENbHBIX paboOT oOydwaromupecs NOoJ KOHTPOJIEM MPEroJaBaTeis
3aKpEIUISIOT HOBBIE 3HAHUS, OTPa0aTHIBAIOT ONPEICICHHbIE YMEHUS U HaBBIKU. PaboThI
OpaKTUKyMa  TMOJpPa3yMEBalOT  CaMOCTOSITENIbHOE  pelIeHHe  O0y4YaroUUMUCS
HKCIIEPUMEHTAIBHBIX (U3HUECKUX 3aJa4. TeMaTruka padoT MpakTUKyMa U OPAJIOK UX
CIICZIOBAHMSI COOTBETCTBYIOT CTPYKType TEMAaTHUECKOro IUIAHMPOBaHUS (elepaibHON
pabodeii mporpaMMbl IO yueOHOMY TipeameTy «Dusrkay (yriryOIeHHbIH YPOBEHb ).

[Iporpamma paccuuTaHa Ha peaju3allii0 B TEYEHHE JIBYX JeET OOYy4YeHHSB
10-11 xiaccax mpu MPOBEJACHUH 3aHATHI OJUH pa3 B HEJEII0 00beMOM | Hac Kaxoe.
[lo ycMOTpeHMIO y4MTENsl MOPSAOK CIEJOBAaHUS 3aHATUH MOMKET ObITh M3MEHEH, a
HEKOTOPBIE MOTYT ObITh UCKITIOUYEHBI.

JlonyckaeTtcsl peanu3anysi 4acTH MPOrpaMMbl B TEYEHHE OJHOTO Y4EOHOro rojia —
it oOy4Jaromuxcs Toiabko 10-ro miam Tosnbko 11-ro kiacca. OgHako B 3TOM cllydae
npu padore ¢ obyuaromuMmucs 11-ro kiacca peKOMEHAYeTCsl HaUMHATh U3JI0KEHUE
y4eOHOro Marepuana C TpPOBEIEHUsA 3aHATUN, HaNpaBIECHHBIX HAa OCBOCHHUE
00y4YaroIIMMHCS OCHOBHBIX IIPUEMOB U METOJIOB 00PaOOTKU PE3YNbTATOB (PU3UUECKUX
U3MEPEeHUN U OIEHKH norpemHocted. s 3Toro pexomenayercs: 1) mpoBecTHB
kiacce 3aHsaTusg Ne 1, Ne 3 u Ne 5 u3 mporpammel 10-ro kiacca; 2) 3a1aTh Ha JI0M
BbInoTHeHHE 3a1aHnii Ne 2, Ne 4 i Ne 6 m3 mporpammer 10-ro kiacca; 3) B najapHeieM
cienoBaTh nporpamme 11-ro kiacca, UCKIIOYMB U3 HEE, IO YCMOTPEHUIO YUUTENs,
Kakue-JInoo Tpu 3aHsaTus (Hampumep, Ne 16, No 17, Ne 18).

Bo3MoxHO Takke ocBoeHue oOydaromumucs 11-ro knacca mogHOM| MPOrpaMMBl
[P YCJIOBHUM MPOBEJCHUS 3aHATUH JBa pa3a B HEJIEII0 00beMOM 2 yaca KaxKJ1o€.

Psinm pabGor mnpakTukyma (Ha YCMOTpPEHHE YYHUTENsI) MOXKET OBbITh 3aJaH
oOy4Jaromumcsi Ha JOM JUIi CaMOCTOSTENBbHOIO BBIMOJTHEHUS C MOCIEIYIOIINM

KOHTPOJICM U O6CY)KII€HI/I€M IMOJIYUCHHBIX PC3YJIbTATOB.

B3aumocsashb ¢ peaepanbHoi padbodel NporpaMMoil BOCIMTAHUS
[Iporpamma paszpaboTana ¢ y4eToM peKOMeHmanui deaepanbHol paboueit
MpOrpaMMbl BOCITUTAHUS. B 9acTHOCTH, OHA YUUTHIBAET TICHUXOJIOTO-TIEAarOTHIECKIEC

OCOOCHHOCTH COOTBGTCTBYIOHICﬁ BOSpﬁCTHOﬁ KaTCropuu 06yt1a}0mec;1.



[IporpamMmma COOTBETCTBYET TaKWM IIEJSM BOCIUTAaHUS OOyYarOIIUXCH,
KaK pa3BUTHUE JIMYHOCTH, CO3/IaHUE YCIOBHM /I CAMOOTIPEICIICHHS U COLIUATTU3AIINH.

[Iporpamma  COACHCTBYEeT pEHICHWUIO CICAYIOIMX 3a7ad  BOCIUTAHUS
oOy4JaromMxcs: YCBOGHHUE 3HAHWH, HOPM, JTyXOBHO-HPABCTBEHHBIX I[EHHOCTEH,
TPaJUIINA, KOTOPBIE BEIPAOOTAIO POCCHIICKOE 00IIECTBO; (POPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHOIIEHWM K OTUM HOpMaM, IIEHHOCTSIM; MpUOOpeTeHHE
COOTBETCTBYIOIIETO 3TUM HOpMaM, IIEHHOCTSIM, TPAIUIIASIM COIIMOKYIHTYPHOTO OTTBITa
MOBEACHUS, OOIIECHUS, MEXJIIMYHOCTHBIX M COLMAIBHBIX OTHOIICHUM, TTPUMEHEHUS
MOJIYICHHBIX ~ 3HAHWM; JOCTIKEHWE JIMYHOCTHBIX  PE3yJIbTaTOB  OCBOCHUSA
oOmieoOpa3oBaTenbHOl mporpamMMbl 1o ¢usuke B cooTBeTcTBUU ¢ PI'OC COO.

[IporpamMma cOOTBETCTBYET CJICIYIOIIIMM OCHOBHBIM HAITPABJICHUSIM BOCTIMTAHUSI.

1) TpymoBoe BOCIHTAaHHWE — BOCHHUTAHWE YBAXXCHUS K TPYAY, TPYASIIAMCS,
pe3ysibTataM Tpyjaa (CBOETO MW JPYrux JIIOJACH), OpHUEHTAllUs Ha TPYIOBYIO
JeSITENBHOCTD, TONyUYECHUE npodeccun, JUYHOCTHOE CaMOBBIpaKEHUE B
MPOJYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TpyAE€ B POCCHHCKOM OOIIECTBE,
JOCTKEHNE BBIIAIONINXCA PE3YJIbTaTOB B MPO(PECCHOHANBHON NeATeNTbHOCTH.
[leeBBIMH  OPHUEHTHUPAMH  SBJISIOTCSA: (OPMHUPOBAHUE OCO3HAHHOW TOTOBHOCTH
K TIOJyYEHUIO MPOQPECCHOHAIBHOTO 00pa3oBaHUs, HEMPEPHIBHOMY OOpa30BaHUIO
B TCUEHHE JKM3HU KaK YCJIOBHUIO YCIICIIHOW MpOo(eCCHOHATBLHON W OOIICCTBEHHOM
NESTENHPHOCTH; TIOHMMaHWe cHenu@ukn caMmooOpa3oBaHus W TpodeccrHoHaTbHON
CaMOTIOJITOTOBKM B WH(OPMAIITMOHHOM  BBICOKOTEXHOJIOTHYCCKOM  OOIIECTBE,
TOTOBHOCTH YYUTHCS U TPYAUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTD Ha
OCO3HAHHBIM BBIOOp cdepbl MPOPECCHOHATBHOM  TPYJOBOM  JESTEIbHOCTUB
POCCHICKOM OOIIECTBE C YYETOM JIMYHBIX KU3HECHHBIX IIAHOB, MOTPEOHOCTEH CBOESH
ceMbH, OOIIIECTBA.

2) DKOJIOTHYECKOE BOCHHUTAHHWE — (POPMUPOBAHUE IKOJOTHUYCCKOU KYJIbTYPHI,
OTBETCTBEHHOT'0, OEPEKHOTO OTHOIIECHHUS K MPUPOJIE, OKPYKAIOILIEH Cpeie Ha OCHOBE
POCCHICKHX TPAAWIIMOHHBIX JTyXOBHBIX I[€HHOCTEH, HAaBBIKOB OXpaHBI, 3alllUTHI,
BOCCTAHOBIICHUS MPUPOJIBI, OKpYyXkaroiei cpenbl. LleneBbiM OpUEHTUPOM SBIISETCS
OCO3HAHNE HEOOXOAMMOCTH MPUMCHEHHMSI 3HAHHS €CTECTBEHHBIX U COIMATIbHBIX HAYK
Ui pa3syMHOro, O€pexJIMBOTO MPHUPOAOIOIb30BaHUS B OBITY, OOIIECTBEHHOM
MIPOCTPAHCTRBE.

3) LleHHOCTH HAYYHOTO MMO3HAHMS — BOCITUTAHUE CTPEMJICHHS K TIO3HAHUIO CeOs

U JPYTUX JIIOAEH, MPUPOIbl U OOIIECTBA, K MOJYYEHUIO 3HAHUW, KauyeCTBEHHOTO



o0pa30BaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M OOIIECTBEHHBIX IMOTPEOHOCTEH.
[leneBbIMU OpUEHTUPAMH SBJISIOTCS: (OPMHUPOBAHUE JEATEIBHO BBIPAXKEHHOTO
MO3HABaTEIbHOTO HHTEpeca B 00macTh (U3MKH C YYETOM CBOMX HWHTEPECOB,
CIIOCOOHOCTEM, JOCTHKEHUM; MOJIYyYSHUE MPEJICTABICHUNH O COBPEMEHHON Hay4dHOM
KapTUHE MHUpa, O JOCTIKCHUSIX HAYKH W TEXHUKH, O 3HAUYEHWW HAYKU B JKU3HU
poccuiickoro oOmiecTBa, o0ecrneueHnd ero 0e30MacHOCTH; MPUOOPETEHNE HABBIKOB
KPUTUYECKOTO MBIIIUICHHSI, OMPEICICHHUS JOCTOBEPHOW HaydHOW WH(pOpManuu
M KPUTUKH AHTUHAYYHBIX TMIPEACTABICHHUM;, pa3BUTHE W TPUMEHEHHUE HABBIKOB
HAOJIFOJICHMS, HAKOIUICHWS MW CHUCTEMaTh3aluu (PAKTOB, OCMBICICHHUS OIBITaB

eCTeCTBeHHO'Hay‘-IHOﬁ oOyacTH ITIO3HAaHMUA, HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH.

Oco0enHocTH padoThI yYUTEJIA MO IPOrPaMMe

[Tpu peanu3anuy TaHHOW MPOTPAMMBI 33/1adya yYUTEIsl COCTOUT B TOM, UTOOBI
CO3/aTh YCJIOBHS JUIsl YCBOCHUS 00y4YaIOIIMMUCS HOBBIX 3HAHHM, MPUOOPETEHNUS UMH
HOBBIX YMCHHH W 3aKpEIUICHHUS HABBIKOB, HEOOXOIUMBIX IS TPOBEICHHUS
(GU3HYECKUX IKCIIEPUMEHTOB M aHAJIN3a MOJTYyUYCHHBIX PE3yIbTaTOB.

Jlnst permieHus 3TOM 3aJayd HEOOXOJAMMO HalMuue B KaOuHeTe (QU3NKU
000pyZI0BaHMS, KOMIUIEKTYIOIUX M PACXOJHBIX MAaTEPHAIIOB, TPEOYIOMIMXCS IS
MIPOBEJICHHS CAMOCTOSITENIBHBIX pa0doT U paboT nmpakTukyMma. [lepedens npeamaraeMpIx
pabor chopmMupoBaH TakuM  00pa3oM, UTO IOJATOTOBKA K HX IPOBEICHHIO
HE JIOJDKHA BBI3BIBATh CYIICCTBEHHBIX 3aTPYJHEHUN — BCE HEOOXOAMMOE IS
peanu3aiy MporpamMMbl, KaK MPABHIIO, JTUOO HAaXOJUTCSAB KabuHeTe HU3UKHU, IO
JOCTYITHO B IOBCETHEBHOM OBITOBOM OOHMXO/IE.

[lepen HayanmoM 3aHATHH YYUTENIO PEKOMEHAYETCS CaMOCTOSTEIHHO
BBITIOJIHUTh BCE TEOPETUUCCKUE 3aJIaHUs, CAMOCTOSATEIbHBIE PaOdOTBl M PaOOTHI
MPaKTUKYMa, KOTOPBIE JODKHBI OYTyT BHIMOJIHATH 00y4aroIfecs. ITO 1aCT YUUTEIIO
BO3MOXXHOCTh HE TOJBKO BBISBUTH BO3MOXHBIE TEXHUYECKHE IMPOOJIEMEI,
HO W TIONYYUTh KOHTPOJIbHBIE PE3yJbTaThl M3MEPEHUH U UX 00pabOTKH, KOTOPHIC
MOHAA00SATCS NSl JajdbHEWIEed TPOBEPKH MPABUIHLHOCTH BBHITIOJHEHUS pPadoT
00y4YaromuMucs.

[TockonbKy OJHMM W3 TJABHBIX PE3yJIbTATOB PAOOTHI YUHUTENsI B paMKax
BHEYPOYHOU NIEATETHLHOCTH SIBJISICTCS JIMYHOCTHOE PA3BUTHE OOYUAIOIINXCS, YIUTEITIO
PEKOMEHyeTCS TIPHU TPOBEJACHUU 3aHATHH IO TIPOrpaMMe aKTHBHO YYacTBOBAThH
B JICATENBHOCTH OOYy4YaIOIUXCS, KOHTPOJUPOBATh XOJ| BBIMOJHEHUS WMH

HKCIIEPUMEHTAIBHON pabOThI, HAMPABIATh U KOPPEKTHPOBATh MX ACHCTBUA,



CBOCBPEMEHHO  yKa3blBaTh Ha  OMHMOKKM W  HEJAOYETHI, IMOJCKA3bIBATh U
JCMOHCTPUPOBATh TPABUIIBHBIC CIOCOOBI BBITIOJHEHUS TMPAKTHYECCKOW pPabOTHI,
00CYyX/1aTh TPUYUHBI M BO3MOKHBIE TIOCIIEJICTBUS JAOMYCKaeMbIX OIMOoK. Bo Bpems
3aHSATUN HEO00XO0IMMO NO/ICP>KUBATh 00pOoXKeNaTeNIbHYI0 atMochepy
COTPYIHUYECTBA.

YyuTtento cienyeT yuuThIBaTh, YTO JIOTUKA OCBOSHUS MPOTPAMMBI ITPEANoaraet
noclieI0BaTeIbHOE U3YUEeHNE MaTepraja — cHavajga 00y4JaronIuecsJ0KHBI OCBOUTh
0a30BbIC MPUEMBI U METOJbI MPOBEACHUS (DU3UUECKUX H3MEpEeHUN U 00pabOTKH
MOJTy4YaeMBIX PE3yJIbTATOB, @ YK€ 3aT€M NPHUMEHSTh HX Ha MPAKTHKEIO CXEME «OT
IPOCTOTO0 K CIOXHOMY». lloToMy mpuMmepHas cxema MpOBEICHUS 3aHSATHH 10
porpamMMe MOKET ObITh CIIEYIOIICH:

1) oOBsCHEHHE TEOPETUICCKOr0 MaTepraa 1o TeMe;

2) TOArOTOBKA K BBIMOJHEHHIO CAMOCTOSATEIBHONH pabOThl MM PabOThI
NpaKkTHKyMa — OOCY)XJE€HUE 3aJaHMsl, YCTPOICTBA SKCIIEPUMEHTAIbHOM yCTaHOBKHU,
HEOOXOJMMOTr0 TEOPETHUECKOTO Marepuana, TMPUEMOB W METOJOB MPSIMBIX
AKCIIEPUMEHTATIBHBIX U3MEPEHUH, CIIOCOO0B MX 00pabOTKU M OIEHKH MOTPEITHOCTEN
U3MEPEHUM;

3) MpoBeJCHHUE CAMOCTOSITEILHON pabOTHI MK PA0OTHI MPAKTUKYMa, KOHTPOJIb
MPaBUJILHOCTH MPOBEACHUS U3MEPEHUN;

4) o0OpaboTka  TMOJIYYEHHBIX  OKCICPUMEHTAIBHBIX  JaHHBIX,  OLCHKA
MOTPEIIHOCTEM;

5) oOcyxaeHne pe3ylbTaToB OOPAOOTKU IMOJYYEHHBIX SKCIEPUMEHTAIHHBIX
JTAHHBIX M TIPOBEPKA WX MPABHILHOCTH.

B ciyuae HEXBaTKM BpeMEHH Ha PeasI3aIUIo B KJIACCe MyHKTA 4 TaHHOW CXEMBbI
PEKOMEHIyeTCS  MPEJIOKUTh  OOYYAarOIIMMCS  BBIMOJHUTH  COOTBETCTBYIOIIHE
JICUCTBUSL JIoMa, a MyHKT 5 peanu3oBaTh B Hadajie CJCAYIOLIEro 3aHsATHs, JIH0O
MIPOBECTH HEOOXOAMMBIE 00CYKIACHUS C 00YJAIONUMHUCS B TIOPSIKE MHIUBUTYTbHON

paboTHI.



COAEP)KAHHUE KYPCA «OCHOBbI PUBHUYECKOI'O SKCHEPUMEHTA
(TEXHOJIOTMYECKHHU TPOPUJIb)»

10 KJIACC

3ansaTue 1. [TorpemiHoOCTH B IKCNIEPUMEHTE

Jexkuyua «llorpemHocTy nOpaAMbIX u3MepeHui». OOcyxkaaercs mnpupoaa
BO3HUKHOBEHUS ITOIPEIIHOCTEN, METObI NX MUHUMHU3ALUU U OLICHKH.

Jekuyua «IlorpenmtHOCTH KOCBEHHBIX H3MepeHui». OOCYXAal0TCs METObI
Y IIPUEMBI OLICHKH MMOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUMN.

Hcnonvzyemvle mamepuanvi: [4], gacts 1.

3ansaTue 2. OueHKa NorpemHocTeil NpsiMbIX U KOCBEHHBIX H3MepeHuii
Camocmosamenvuan padooma «OLEHKA NOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUN

II0 pPE3yJIbTaTaM MPSMBIX U3MEPEHUI.

3ausaTue 3. Ycpeanenue HU3MepeHUI. Cayuaiinas MOIrPEeIIHOCTb.
Kunemaruyeckue uzmepeHust

Jexyua «CiydaiiHple TOTPEIIHOCTH». B COOTBETCTBUU C YPOBHEM MOATOTOBKHU
00y4Jaromuxcs U JOCTYIMHBIM 000pY0BaHUEM MOKET OBITh MPOBEJICHA OJHA U3 JIBYX
paboT MpaKTUKyMa.

Ilpakmukym Ne 1

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO CPEIIHIOD CKOPOCTh
JIBUKEHMSI 3€PHBINIKA MIIIEHAa B OYTHUIKE C BOJIOH.

Obopyoosanue. 1limeHo, HamoNHEHHass BOJOM IUIACTUKOBas  OyThLIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHJIOMEp, JTUHEUKA.

Kpamkoe onucanue pewenusa. IlpoBomuTcs cepusi IKCIEPUMEHTOB IO
M3MEPEHUIO C TIOMOIIBIO CEKYHJIOMEPA BPEMEHU MPOXOKICHUS 3€PHBIIIKOM MIIIEHAB
TOJIINE BOJLI HEKOTOPOTO (UKCHPOBAHHOIO PACCTOSHUS BJOJIb BEPTUKAIIU.
Boluncnsercss cpeaHee BpeMs JIBHDKEHUsT 3epeH. PaccuuthiBaeTcs  cpeaHsis
YCTaHOBUBIIASICA CKOPOCTh ATOTO JBMKEHUsA. OIIEeHUBAETCS MOTPEIIHOCTD.

Onucanue cxooicell pabomel NPAKMUKymMa: BCEPOCCUUCKAs OJMMIIAAJA

IIKOJIBHUKOB MO (hu3uke, pernoHanbHbli 3Tan 2023 r., 3anaya «I[lmeHo u BA3KOCTH»

[9, 10].



Ilpakmuxym Ne 2

3adanue. Cobepure yCTaHOBKY JUIsl 3allycKa IIapuKa B TOJET ¢ HEKOTOPOM
BBICOTBI C (DMKCUPOBAaHHOM TOPU3OHTAJIBHON HadalbHOM CKOpocThio. Mccnenyiite
3aBUCUMOCTh BEPTHKAJIBHOM M TOPU3OHTAJIBHOW KOOPAMWHAT IIapHKa MpH TOJETE.
Omnpenenurte CKOPOCTH MIAPUKA B HAYAJIE MOJIETA.

Obopyoosanue. CTanpHON  IIApUK, IIyCKOBOE YCTPOMCTBO  (OTPE30K
ATIOMHUHHUEBOTO MPOQUIIA, MarHUT HEOJAWMOBBIH, JBa CTAJIbHBIX IIapUKa), IITATHUB
C JIanKoW 1 My TOM, MaJIIPHBIN CKOTY, PYJIETKa, KOMMMPOBaJIbHAs OyMara.

Kpamxoe onucanue pewenus. OcymecTBisieTcs: cOOpKa MyCKOBOH YCTaHOBKH.
[IpoBoauTCA cepusi IKCHEPUMEHTOB IO 3alyCKy IIapuKa B MOJET U H3MEPEHUIO
KOOpAMHAT MaJCHHS IapUKa OTHOCUTEIHHO TOUKH cOpoca. [To momyueHHBIM JTaHHBIM
paccUMTHIBAECTCS HadallbHAsl CKOPOCTH MOJIETa [IapuKa.

Onucanue cxooiceti pabomvl Npakmuxyma: MEXKIyHApOIHAs OIUMIIHAAA MO

skcrepuMeHTanbHoi Gusuke 2021 r., 3amada «Ilymkay [11].

3ansTue 4. [Ipocreiimme reomeTpudecKue usMepeHust

Ilpakmukym

3aoanue. OnpenennuTe ¢ MaKCHUMaJIbHOHM TOYHOCTBIO TOJIIHMHY IMPOBOJIOKHH
BHEIITHUIN JUaMEeTp UTJIbI, TUIOIAIb HAPUCOBAHHOW Ha jHcTe Oymaru urypsl, 00bem
Opycka. O1ieHUTe MOrPEeIIHOCTH.

Obopyodosanue. 1lpoBonoka, wuria OT IMMOpUIA (CO CTOYECHHBIM OCTPHUEM),
n300paxkeHne (GUrypel ciokHoi (opmbl Ha Pa3IMHOBAHHOW KBajpaTamu Oymare,
JIEPEBSHHBIN OPYCOK, JTMHEHKA, I TAHTCHITUPKYJIb.

Kpamkoe onucanue pewenus. TIpoBoasSTCs U3MEpEHUsT TONIIMHBI MTPOBOJIOKU
METOJIOM psifioB. [IpoBoAUTCS M3MepeHHne AuaMeTpa Uriibl METOJOM IPOKATHIBAHMUS.
[IpoBoauTCs M3MepeHue TIomaaM GUrypsl METOIOM MOJICUeTa TUIOMIAU 10 KJIETKaM
CeTKH u3BecTHoro mara. [IpoBoautcs usmepenue rabapuToB Opycka U BBIUMCICHHE
ero obwbema. OlleHHBAeTCS TMOTPEIIHOCTh M3MEPEHHBIX BeIUMYMH. [IpoBoauTCs

IMPOBCPKA MPABUJIIbHOCTH U3MCPCHUA JUAMCTPA UT'JIbI C TIOMOIIBIO INTAHTI CHITUPKYJIA.

3ansaTne 5. I'padukm 3KcnepUMEHTANBHBIX 3aBucuMocrteil. I'paduueckas
00padoTKa JTaHHBIX
Jdexkuyua «Odopmierre Trpa@uKoOB HSKCHEPUMEHTAIBHBIX 3aBUCUMOCTEH.

I'paduueckas oOpaboTKa TaHHBIXY.
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OOcyxmatoTcsi OCHOBHBIE MpaBmia odopmiieHuss TpaduKOB 3aBUCUMOCTEH
(bu3NYeCKUX BETMYUH APYT OT JApyra.

Camocmosamenvnaa paooma «IloctpoeHue rpaduKoB B COOTBETCTBUHUC
M3Y4YEHHBIMH MPABUJIAMU C UCTIOIb30BAHUEM I'OTOBBIX TAOIHI] C TaHHBIMIY.

Hcnonvzyemvie mamepuanvi: METOAWYECKHE pekoMeHnanuu LlenTpansHou
MPEAMETHO-METOIUYECKON KOMHCCHUHM O OLEHUBAHUIO OPopMiIeHUs rpaUKoOB Ha

NPAaKTUYECKUX TypaxX BCEPOCCUICKON OJMMITHAIBI IIKOJIBHUKOB 10 (pusuke [12].

3ansiTe 6. O0pa0doTKa HEJIMHEHHBIX 3ABHMCUMOCTEH: JMHEAPU3alUs, NMOACYET
IUIOIIAAH MO rPpaduKOM, MOCTPOEHHE KACATEJIBbHBIX K rPauKy

Jexkyua «JIuHeapusanus OSKCIIEPUMEHTAIBHBIX 3aBUCUMOCTENM U Jpyrue
rpadudeckue crnocoObl 00pabOTKU JaHHBIXY.

OOcyxmaeTcss  METOJ  3aMEHbl  MEPEMEHHBIX  MpU  JIMHEApU3ALMU
AKCIEPUMEHTAIbHBIX 3aBUCUMOCTEN. O0CyxkaaeTcs GU3NYECKU CMBICI TUIOIIAIUIION

rpadukom u yriioBoro kodddumreHTa KacaTeabHON K TpaduKy.

3ansaTne /. MWM3mepeHue 3aBHCHMOCTH KOOPAMHATHI TPAaHMIbI 00JIacTH
HAMOKAHHUA OT BpeMeHH. JInHeapusanusi 3aBUCUMOCTH

Ilpakmukym

3aoanue. BoipexbTe U3 OyMaxxHOH can@eTku JeHTy JUHOW 30 cM U IHPUHON
2—3 cM. OmycTuTe KOHel OyMa)KHO JIEHTHI B BOJY U BKIIIOUHMTE CeKyHAOMep. M3yunre
3aBUCUMOCTh KOOPJWHATHI TPAHUIIBI 00JIACTH, MPOTHUTABIICICS BOJOW, OT BPEMEHH.
Onpenenure xapakTep 3TOM 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, Oymaxubie candeTku, pyiaeTka, yamka [letpu.

Kpamkoe onucanue pewenus. CTaBUTCS ONBIT MO W3YYCHHUIO ABMKCHUS
IpaHUllbl HAMOKaHUs OyMaxxHO# canderku. Mcnonb3yercs 3aMeHa MEepeMEHHBIX JUIs
JUHEapu3alid 3aBUCUMOCTH UM TIOCTPOCHUS JMHEHHOTO Tpaduka, KOTOpHIi
BITOCJICJICTBHH TTO3BOJISIET CYAUTHh O KOHKPETHOM XapaKTepe 3aBUCHMOCTH.

Onucanue cxooiceii pabomol npaxmuxyma. [5], 3amaga Ne 32 «Hamoxanwue

TKaHW».

3ansTue 8. U3ydyeHue ynpyroro rucrepesuca
Ipakmuxkym
3aoanue. 3akpenuTe c TOMOLIBIO 3aKMMa JIMHENKY Ha ctoiie. [Iponenbre 1y Ky

3aKuMa B KOJIBIIO 0aHKOBCKOM PC3UHKHU. 3aHeHHTe KpPHOYKOM AHMHAMOMCTpa KOJIBIIO
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pe3uHku. M3mMepbTe 3aBHCHUMOCTh JIMHBI PE3MHKU OT PACTATUBAIOIIEH CHJIIbI IPU
Harpyske (pactsbkeHun) u pasrpyske. I[Iposeaure n3mepenus c¢ marom B 0,5 H, npu
KOKJIOM Hu3MepeHuu aenaite 3anepxkky B 30 c. Iloctpoiite rpaduk m3mepeHHOU
3aBUCUMOCTH, ONUUIMTE €€ Xapakrep. CrenmaidTe NPEANONOKEHHs O IPUYMHAX
Ha0Ir01aeMol 3aBUCMMOCTH. PaccuuTaiite, B Kakux npenaenax JexuT KodP(UIHEeHT
KECTKOCTH PE3MHOBOI0 KoJibla. MCrosib3ys IOJydEHHBIE JAaHHBIC, PACCUMUTANTE,
KaKyI0 SHEPrHUIO MOTJIOTHIIA PE3UHKA 32 BpeMs NMPOBEACHUS U3MEPEHUI.

Obopyoosanue. JIunHeiika, 3akKuUM, JUHAMOMETP C TpeaeaoM u3Mmepenuit 5 H,
PE3UHOBOE KOJIBIIO (pEe3UHKA JIsl OAHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewenus. BpIlOTHAETCS ONBIT IO U3YYEHHUIO 3aBUCUMOCTH
CWJIbl YIPYTOCTH PE3MHOBOTO KOJbIA OT €ro JUIMHBI MPU MOCTENIEHHOM YBEIUYEHHUU
U IpU MOCTENIEHHOM YMEHBUICHUM pacTAruBarounieil cuibl. Habmionaercs siBneHue
yOpyroro ructepesuca. J[Be TmoiydeHHbIE HKCIEPUMEHTAIbHBIE 3aBUCUMOCTH

HaHOCSTCS HA oJiuH Tpaduk. [IpoBOaUTCS aHATN3 TOJIYYSHHBIX PE3YyIbTaTOB.

3anatue 9. HaxokaeHue Macchbl JHHEHKM M IINPHIA C [OMOIIbIO
YPABHOBEIIMBAHMSI pblyara

Ipakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO MAacCCy IIINPHULA U MAaccy
JIMHENKU.

Obopyoosanue. npuir o6bemom 20 M1, TUHEMKA, CTaKaH C BOJIOM.

Kpamxkoe onucanue pewenus. K KOHIly JTHUHEWKH, KOTOpash HCIOJIb3YETCSB
KauecTBE pbluara, NmoJABEIIMBaeTCS WNpHUl. M3MepseTcs 3aBUCUMOCTh KOOPAHHATHI
TOYKHU OMOPHI YPABHOBEILIEHHOTO phluara 0T 00beMa Boibl B minpuile. [1o moaydyeHHbIM
JAHHBIM ONPEACIISIOTCA Macca WITPULA U Macca JTUHENKH.

Onucanue cxodrceil pabomul nPpaKmMuKyma: PErAOHAIbHBIN 3TaIl OJTUMITUAbI UM.

JIx. K. Makcgemnna o ¢pusuke, 2014 r., 8 knacc, 3aiadya «HenecTpyKTHBHBIN aHATTU3.

3ansitue 10. U3Mepenue ko3 (p(puuueHTa IHePpreTHUECKUX MOTEPh MPH OTCKOKE
HIAPUKA OT MOBEPXHOCTH

Ilpakmukym

3aoanue. IlpoBeauTte HCCIEIOBaHUE 3aBUCHUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJI€ COYAapeHHUsl C TOBEPXHOCTHIO CTOJIA OT BBICOTHI cOpoca. [IpoBeauTe OnbIT Jist

JBYX TUIOB IIApUKOB. OnpeenuTe XapakTep 3aBUCUMOCTH.
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Obopyoosanue. lllapuk nnas HACTONBHOITO TEHHHCA, PE3WHOBBIM IIApUK
(TIOTIPBITYHY, PYJIETKA, MAISIPHBINA CKOTY.

Kpamxkoe onucanue pewenus. 1IpoBOIUTCS ONBIT MO H3MEPEHHUIO BBICOTHI
OTCKOKa IIapHKa IOCJIEe COYTAapeHHs C IMOBEPXHOCThIO TOPU3OHTAJIBLHOTO CTOJIA
B 3aBUCHMMOCTH OT BBICOTHI cOpoca. MI3MepeHus npoBOASITCS AJis IBYX TUIIOB IIIAPUKOB.
JlJis pe3uHOBOr0 IIapuKa 3aBUCUMOCTH SIBJISIETCS MPAMOW MPOMOPIUOHAIBHOCTHIO,
JUIsl [IapuKa OT HAaCTOJIBHOTO TEHHUCA 3aBUCMMOCTb HE SBISETCS TaKOBOM.

OO6cy»X)aaroTcsi BO3MOKHBIE TPUYUHBI TTOJTYYCHHBIX PE3YIbTaTOB.

3ansaTue 11. OnpeneseHue TenI10eMKOCTH TBEPAOIo Tejia
Ilpakmuxym
3aoanue. Onipenenute ¢ MAKCUMAIBHONW TOYHOCTBIO TETIJIOEMKOCTh TPy3HUKa.
Obopyodosanue. I'py3uk maccoit 50 1, ctakad oobemoM 0,2 11 ¢ BOJ0M KOMHATHOM
TEeMITepaTyphl, EMKOCTh C TOpsYEH BOJIOH, 1Ba TEpMOMETpPA, Cal(EeTKH, MOJHOC, HUTh.
Kpamxkoe onucanue pewernus. 1IpoBOAUTCA OMBIT O U3MEPEHUIO TEIJIOEMKOCTH
rpy3lMKa METOJIOM IEpeHOCa €ro M3 XOJOAHOW BoAbl B ropsiuyro. OleHuBaeTcCs
M3MEHEHHE TeMIepaTypbl XOJIOHON BOJbI 32 CUET MOJYUYEHHUSI KOJIUYECTBA TEILIOTHI

OT FOPSIYETO TPY3HKA.

3ansaTue 12. U3mepeHue TemmepaTtypbl PyK 3KCIEPUMEHTATOPAa W AaBJIEHMS,
KOTOpOe MOT'YT CO3/1aTh ero Jierkue

Ipakmuxkym

3aodanue. 1) Onpenenute BHYTpeHHee cedueHue TpyOku. Iloncoenunute
K mmnpuiy ooseMoMm 20 mul TpyOKy C MOMEIIEHHOM B HEE Karuled BOJbL. 3aKMHTE
LINPUI B JaJ0HSAX U HarpeBaiTe ero TakuMm oOpazoM B TedeHHe 5 MUHYT. M3MepbTe
NepeMeIIeHe Kamu 1o TpyOke. Mcmonb3ys NOJNy4eHHBbIE JIaHHBIE, OLICHHUTE
TEMIEpPaTypy PyK 3KcnepumMmeHTtartopa. 2) JlokauTech, KOrjaa LIIpULl CHOBA MPUMET
KOMHATHYIO TemrepaTrypy. BayBas Bo3ayx B CBOOOIHBIN KOHEI| TPYOKH, U3MEpPbTE
HepeMelIeHNE KAy IpyU MaKCUMaIbHOM JAaBJIEHUU BO3yXa, CO3aBAEMOM Ha KOHIIE
TpyOKu. Mcnosb3ys nony4eHHbIE JaHHbIE, OUEHUTE JIaBJIEHUE, KOTOPOE MOTYT CO3/aTh
JIETKHE SKCIIEPUMEHTATOPA.

Obopyoosanue. Wnpun oobemoM 20 mi1, TpyOka OT MH(Y3UOHHON CUCTEMBI,

BOJa, JIHHGI;’IKa, CCKYHIOMCED.
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Kpamroe onucanue pewenus. 1) K mmpuity oobemom 20 M1 moACOEIUHSIETCS

TpyOKa ¢ moMenieHHoM B Hee Karuiei Bowl. Llnpuil HarpeBaeTcs pykamu, u3MepsieTcs
nepeMelleHre Karmim no Tpyoke. Ha ocHoBe MaHHBIX O ceueHUM TPYOKH U oObeme
BO3J/lyXa B IIIPHUIIE PACCUUTHIBACTCS TEMIIEpATypa PYK IKCIIEPUMEHTATOPA.
2) Hcnomp3ys Ty ’XKe YCTaHOBKY, SKCIIEPUMEHTATOp CO3JacT JaBJICHUE BHYTPHU
cBoboaHOro KoHna TpyOku. Kamis Bojwsl mepememiaercs mo TpyoOke. Ha ocHoBe
JaHHBIX O €€ CMEIIEHUH OLEHUBAETCSA JABIIEHHE, KOTOPOE MOTYT CO3/1aTh JIETKHE
AKCIEPUMEHTATOPA.

Onucanue cxoxceti pabomvl npakmuxyma. 1) 3aKIFOUUTENBHBIA  3Tal

BCEPOCCUIUCKON OJIMMITHAIbI IMIKOJILHUKOB, 2023 1., 10 kiacc, 3agaya «HaceimeHHbIH
nap», myHKT Ne 1 [13, 14].

3ansarue 13. IPppexTuBHbIN KOIPPUUHMEHT KeCTKOCTH cucTeMbl. OnpeaesieHue
MoayJisi FOHra npoBoJioku ¢ noMoumbi0 peryara. Onpeaesenne npeaesia ynpyrom
aepopmanuu

Ipakmuxkym

3aoanue. Onpenenure ¢ MAKCUMaJIbHON TOYHOCTBIO MOAY/Ib KOHTa MPOBOJIOKH.

Obopyoosanue. 1lITaTB ¢ AByMS JIaIKaMu, MTPOBOJIOKA, JIMHEWKA JePEBSIHHAS
uHOM 50 cM, Tpy3sl Maccoi o 50 T, 1Ba KaHIEISIPCKUX 3aKUMa.

Kpamxoe onucanue pewenus. JInHelKka NMOABEIIMBAETCS HA MPOBOJIOKE TaK,
YTOOBI MOJTYYUJICS CUIBHO HEPABHOIUICUUH pblyar. bImKHUIM K TOUKE MojBeca KOHEIl
TOPU30HTAIIBHOM JIMHEWKU ONMMUPAETCS CHU3Y Ha Janky mratuBa. K aApyromy KoHIY
JUHEWKN TOJBEIIMBAIOTCS Tpy3bl. M3MepseTcs 3aBUCUMOCTb CMENIEHUA KOHIIA
JIMHEWKH, K KOTOPOMY ITOJBEIMBAIOTCS I'PY3bl, OT UX CyMMapHOM maccel. Ha ocHOBe
MOJYYEHHBIX JAHHBIX M N€OMETPUYECKUX IMapaMETPOB YCTAHOBKM PACCUUTHIBACTCA
MoayJsib FOHra npoBosiokwu.

Onucanue cxooiceii pabomol npakmuxyma: [6], 3amaga Ne 9.30.

3ansitue 14. U3mepenue kod(ppunueHTa NOBEPXHOCTHOTO HATSIZKEHUSI METOI0M
OTpbIBA

Ilpakmukym

3aoanue. llpuaymaiite croco0 uU3MEpEeHUS CHIIBI, KOTOpPYIO TpeOyeTcs
MPUIOKUTH K MPOBOJOYHOU paMKe Il TOTO, YTOObI OTOPBATh €€ OT MOBEPXHOCTH
Boabl. [IpoBenute »HKCOEpUMEHT U OleHUTEe KOIP(PUIMEHT TMOBEPXHOCTHOTO

HaTsAKCHUA BOAEBI.
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Obopyodosanue. KroBera mmupokas ¢ BOJI0OH, IPOBOJIOKA, BEChI, HUTh.

Kpamxoe onucanue pewienus. IIpoBOJUTCS OMBIT MO0 U3MEPEHHUIO CHITBI OTPHIBA
MIPOBOJIOYHON PAMKH OT TIOBEPXHOCTH BOJBI MPH PA3IUYHBIX MEPUMETPaX PaMKH.
[IpoBoauTcst orieHKa Kod(pPuIeHTa TOBEPXHOCTHOTO HATSXKEHHMSI BOJIBI.

Onucanue cxooiceit pabomul npakmuxyma: [7], 3amaga Ne 331.

3ansatue 15. OmnpenejeHue TOYKH POChl. 3HAKOMCTBO € JIEKTPHYECKUM
KOH/IEHCATOPOM

Ilpakmuxym Ne 1

3aoanue. OnieHUTE BIAXKHOCTh BO3/yXa B KOMHATE.

Obopyodosanue. 1IpoOupka CTEKIIIHHAs, MAJI€HbKHUE KYCOUYKH JIbJIa, TEPMOMETP,
Ta0JINIIA 3aBUCUMOCTH JIaBJICHUS HACBIIIIECHHOTO Tapa BOABI OT TEMITepaTyphl.

Kpamxkoe onucanue pewenus. B nmpoOupKy ¢ BOAOW MOCTENEHHO A00aBISIOT
KYCOUKH JIbJla U JOXUJAIOTCS MOMEHTA BBICTYIJICHUS Kalelb POChl HA MOBEPXHOCTU
npoOupku. [lo MONydeHHBIM JaHHBIM O TEMIEPAType TOYKE POCHI C TMOMOIIBIO
TaOJINIIBI 3aBUCHMOCTH JIaBJICHHWS HACBIIICEHHOTO Tapa BOJBI OT TEMITepaTyphl
OTpeJeNsIeTCs] OTHOCUTENbHAS BJIAKHOCTh BO3/1yXa B KOMHATE.

Onucanue cxooicei pabomer npaxmukyma: [8], rmaBa Ne 3, mabGopaTtopHas
pabota Ne 9.

Ilpakmuxym Ne 2

3aoanue.  Ompenenure C  MaKCUMaJIbHOM  TOYHOCTBIO  OTHOLICHUE
AIEKTPUUECKUX EMKOCTEH JIBYX KOHJIEHCATOPOB.

Obopydosanue. 1Ba  DIEKTPOJUTUYECKUX  KOHJIEHCATOPA, BOJBTMETP,
Oarapeiika, COE IMHUTEIbHBIEC IPOBOJIA.

Kpamxkoe onucanue pewerus. [TpoBOIMTCS OMBIT MO 3apsAJIKE KOHJAEHCATOPA OT
JAPYroro 3apaHee 3apsHKeHHOTo KOHJeHcaTopa. M3MepsroTcss HampsDKeHHS Ha
KOHJICHCATOpax 10 W Mocje monkmoueHnid. OIEHUBACTCS OTHOIICHHE EMKOCTEH
KOH/ICHCATOPOB.

Onucanue cxooiceii pabomol npakmuxyma: [6], 3amaua Ne 10.22.

3ansTue 16. U3yyeHue npouecca pa3psiiKu KOHIeHcATOpa

Ilpakmuxym

3aoanue. VI3yunTte 3aBUCHUMOCTb HAIPSKEHUS HAa KOHAEHCATOPE OT BPEMEHH
IpH ero paspsanake. Onpenenure eMKOCTh KOHIEHCATOpa.

Obopyoosanue. DNEKTPOIUTUUECKUI KOHIEHCATOP, BOJIBTMETp, OaTapeiika,

CCKYHIOMCP, COCAMHUTCIIBHBIC ITPOBOAA.
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Kpamrxoe onucanue pewenus. IIpoBoguTcs H3MEpEeHHE 3aBUCUMOCTHU
HANPSDKEHUST Ha Pa3psDKAONIEMCsl KOHJIEHCATOpe OT BpeMeHH. JlemaeTcs oIeHka
€MKOCTH KOHJIeHcaTopa. B kadecTBe COMpPOTHBIIEHUS Ui pas3psAKd KOHICHCATOpa
BBICTYIIAE€T BHYTPEHHEE COMPOTUBIICHUE BOJIBTMETPA.

Onucanue cxooiceit pabomol npaxmukyma: [5], 3amaua Ne 10 «M3yduenue

cBetoanoaa» (dacth Ne 1).

3ansTue 17. OnpenesieHue yiejbHOr0 CONPOTHBJICHUS MATEPHUAJIA IPOBOJIOKHU

Ilpakmuxkym

3aoanue. Onpenenure yaeabHOE COMPOTUBICHUE MPOBOJIOKH.

Obopyodosanue. JIBa MynbTUMeTpa (B pEKHUME BOJBTMETpA U aMmIepMmeTpa),
COEIMHUTEIBHBIE MPOBOIA, OaTapeiika, oOpasilsl MPOBOJIOKH, JTUHEHKA, MUKPOMETD.

Kpamkoe onucanue pewenusn. Viccnenyemas MpOBOJOKA COEIUHSAETCS
MOCJICIOBATEIbHO C aMIepMETPOM U TOJKIIoYaeTcs K Oataperike. [lapamnensHo
Y4acTKy MPOBOJIOKU MOJAKIIOYAETCS BOJIbTMETP. 3 OTHOIIEHHS TOKa3aHUM TPpUOOpOB
PacCUUTHIBAETCSI CONMPOTHUBIIEHUE YYACTKa MPOBOJIOKH, MOCJE YEro U3MEPSIOTCS €ro
reoMeTpuuyeckue pasMepbl. M3 TONy4eHHBIX JaHHBIX ONpENEIseTcs yAelbHOe
CONPOTHUBIICHUE MaTepuasa, U3 KOTOPOTO U3rOTOBJIEHA ITPOBOJIOKA.

Onucanue cxodceil pabomuvl npakmuxyma: MexayHapoIHas OJMMIIUAJIAN0

skcrepuMeHTaabHol pu3nke 2022 1., 3a1a9a «Majtoe COpOTHUBIICHHEY.

3ansTue 18. HN3mepenne BOJILT-AaMIIEPHOM XapaKTePUCTUKHU
MOJYNPOBOAHUKOBOIO THOA

Ilpakmuxym

3adanue. VIamepbTe 3aBUCUMOCTh CHJIBI TOKA, MPOTEKAOMIEro 4Yepe3 IUOJ, OT
M10/IaBa€MOT0 Ha HETO HAIPsKEHUs (B IPSIMOM M 00paTHOM HamnpasieHun). [loctpoiite
rpaduK BOJbT-aMIIEPHON XapaKTEPUCTUKHU AUO/IA.

Obopydosanue. BoabTMeTp, aMIepMeTp, COCIUHUTENIbHBIE MPOBOJA,
MOJIYIIPOBOTHUKOBBIN AMOJI, MAKETHAs IJ1aTa, IEPEMEHHbBINA pe3ucTop, barapenka.

Kpamxkoe onucanue pewenus. IlpoBoanuTcst SKkCiepuMenT 1o u3mepenno BAX
JM0JIa B IPSIMOM U OOpAaTHOM HaIlpaBJIEHUH.

Onucanue cxooicett pabomwr npakmukyma: [8], rmaBa Ne 4, jaGopaTopHas

pabota Ne 9.
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11 KJIACC

3ansaTue 1. Onenka BeJMYMHBI TOPU3OHTAIBHOM COCTABJISIIONIEH MATHUTHOM
HHAYKIUM MATHUTHOTO M0Jis1 3eMJIu

Ilpakmuxym

3aoanue. OrneHUTE MOJYJIb TOPU3OHTAIBLHONW COCTaBISAIONICH BEKTOpa
MarHUTHOW UHAYKIIUM MATHUTHOTO MOJIS 3€MJIH.

Obopyoosanue. Kowmmac, conenoun (muamerp 10 cm, 150 BuTKOB),
1a00paTOPHBIN OJIOK MUTAHUS, TPAHCTIOPTHUD.

Kpamroe onucanue pewenus. IIpoBOAUTCS SKCHEPUMEHT MO OINPENAECIECHUIO
MIPOCTPAHCTBEHHON OPUEHTAIIMU BEKTOpPA UHIYKIIMH MAarHUTHOTO TOJISI, CO34aBA€MOI0
Ha OCH COJIEHOMJIA TIPU CYNEPHO3UIIMM MArHUTHOTO TOJIST 3€MJIM U MArHUTHOTO TOJIA
COJICHOM/IA, B 3aBUCMMOCTH OT CHJIbI TOKa B BUTKaX cosieHonaa. 1o 3Toii 3aBucrumMocTH
ONpPENENSACTCS MOIAYJIb TOPHU3OHTAJIBHOM COCTABJISAIONICA BEKTOpa MAarHUTHOU
WHYKIIMY MarHUTHOTO TOJIsT 3eMJITH.

Onucanue cxoogicei pabomst npaxmukyma: [8], rmaBa Ne 4, mabGopaTtopHas
pabora Ne 12.

3ausitue 2. H3mepeHue 3aBUCHMMOCTH BeJMYMHbI MATHUTHOH WHIYKIHH
MATHUTHOTO MOJISI MATHUTA OT PACCTOSIHUS

Ilpakmuxkym

3aoanue. I3yunte 3aBUCUMOCTD BEJTUYMHBI MATHUTHOW MHIYKIIMA MarHUTHOTO
MOJISI TTOCTOSSHHOTO MarHuTa Ha €ro MpoJOJbHOM OCHM CHUMMETPUU OT PACCTOSHHUS
MEXKIYy HEHTPOM MAarHUTa U TOYKOW U3MEPEHUM.

Obopyoosanue.  CmapT@oH ¢  MNPEayCTAaHOBIECHHBIM  IMPOTPAMMHBIM
oOecrieueHUEM JJIsi M3MEPEHUs BEJIUYMHBI MArHUTHOTO TIOJS, HUJIUHAPUYECKHMA
MarHuT, JTUHEHKa, MaJIsIpHBIA CKOTY.

Kpamxkoe onucanue pewenus. C mOMOIIBIO TaTYMKOB cMapT(OHA TPOBOIUTCS
MpPSAMOE W3MEPCHHE BEIWYMHBI MArHUTHOW HWHAYKIIMA MAarHUTHOTO TIOJISI HAa OCH

MUIMHAPHUYICCKOI'O MaroiuTa B 3aBUCUMOCTH OT paCCTOSHUA A0 HETO.

3aunstue 3. HaG01eHrne MAarHUTHOTO THCTEpe3uca

Ipakmuxym

3aoanue. HamoTaiiTe HECKOJBKO BHUTKOB  M30JHMPOBAHHOIO MPOBOJA
Ha UMJIUHAPUYECKYIO YacTh JIanku ImTaTuBa. [logHecuTe Topel Janku OJIU3KOK

MTOJIOKCHUIO JaTYMKAa MAarHUTHOTO MOJIT MOOMasHOTO TenedoHna. [Tomaiite
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ANEKTPUUECKUI TOK B TPOBOJ. V3MephTe 3aBHCHUMOCTH BEIWYUHBI WHIYKIIAW
MarHUTHOTO TTOJISI HA TOPIIE JIAITKK OT CHJIBI IIPOTEKAIOIIETO Yepe3 MPOoBoJ Toka. J{is
TOr0  BHAyaje TMOBBIIIANTE 3HAYEHUS  CHJIBI  MPOTEKAIOMIEro  TOKa J0
MaKCHUMaJIbHO BO3MOYKHOTO 3HAUYCHUS, a TIOTOM TOHIDKAWTE 10 HYJICBOTO 3HAYCHMUS.
3areM CMEHHUTE MOJIAPHOCTh MOAKIIOYEHHS HWCTOYHHMKA TOKAa U TMOBTOPHUTE OIIbIT.
[TocTpoiiTe Tpaduk, OMUCHIBAIONINN 3aBUCUMOCTh BEIMYMHBI MAarHUTHOW WHTYKITHH
Ha TOPIIE JIaIKK OT CHJIBI IIPOTEKAIOIIETO Yepe3 MPOBOT TOKA.

Obopyoosanue.  CmaptdoH C  TPEAYCTAaHOBICHHBIM  IMPOTPAMMHBIM
oOecrieueHUEM ISl U3MEPEHUs BEJIMYMHBI MAarHUTHOTO TIOJIS, INTAaTHB C JBYMsI
JamKaM¥u, OJHa M3 KOTOPBIX JOJDKHA OBITh JKENE3HOW (MM APYro >KeNe3HbIH
CEpICYHUK), TabOPATOPHBIM WMCTOYHUK MUTAHUS, OJHOXWIBHBIN H30JMPOBAHHBIN
MIPOBO/I, BHIJICP)KUBAIOIIUI MaKCUMAaJIbHBIN TOK J1a00paTOPHOTO MCTOYHUKA MTUTAHMS.

Kpamxoe onucanue pewenus. Jlanka mraTuBa 0OMaThIBA€TCS HECKOJIbLKHUMHU
BUTKAMH TOJICTOTO HM30JIMPOBAHHOTO TmpoBoga. C ToMOImIBI0 J1ab0opaTOPHOTO
MCTOYHUKA MUTAHUS Yepe3 MPOBOJ] MPOIMyCKaeTcs eKTpruueckuii Tok. CHauama TOK
MPOITYCKAOT B OJHOM HAIPABJICHUU C IOCTETICHHBIM YBEJIMYECHUEM CHJIBI TOKaW
€¢  TOCIHCOYIOIIMM  YMCHBIICHWEM, IIOTOM  MPOLEAYypY  IOBTOPSIOT JUIS
MIPOTHBOIIOJIOKHOTO HarmpapiieHus Toka. [Ipu a3Tom u3mepsieTcss BeMurnHa UHAYKIHH
MarHMTHOTO TIOJISI Ha TOpILE JIAaKKU IITaTUBA C MOMOIIbI0 MOOMILHOrO TenedoHa.
Crpoutcs 3aBUCHUMOCTh BEJIMYMHBI HMHAYKIIMM MArHUTHOTO TIOJSI OT CHJIBI
MPOTEKAIOIIEro uepe3 npoBojd Toka. OOCykaaeTcsi MOTYyUYeHHBIN TpauK U SBICHHE

MardauTHOI'O TUCTCpE3HCA.

3ansaTue 4. U3yuenue padoThl 3JIEKTPOABUTATES U JTMHAMO-MAIIMHBI (YacTh 1)
Jekyua «neKTpoABUTATEINb U dJEKTporenepaTopy». O0CyxkaaeTcst HCTOPUS
M300pETEeHUs]  DJIEKTPOJIBUraTelisi M  COBEPIICHCTBOBAHUS €r0  KOHCTPYKIIUH.
OnurceIBaeTCs BHYTPEHHEE YCTPOUCTBO 3JIEKTPOABUTATENS U DJIEKTPOrE€HEpaTopa.

PazbuparoTcs TeopeTruecKue 3a1a9u 1Mo TaHHON TeMe.

3ansitue 5. U3yueHue padoThl 3JIeKTPOABHUIATE/ISI U IMHAMO-MAIIMHBI (4aCTh 2)
Ilpakmukym
3aoanue. 1) TIpoBeaute ceprio IKCIICPUMEHTOB M U3MEPHTE 3aBUCUMOCTD CHJIBI
TOKa, BBIPA0aTHIBAEMON T€HEPATOPOM, OT BETUYMHBI MOMEHTA CHJIBI, TTPHIIOKEHHOTO

K ero Bany. 2) [IpoBeauTte ceprro SKCIIEPUMEHTOB i U3MEPhTE 3aBUCUMOCTh BEJTHIHHBI
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HaIlpsSUKEHUS, TOJAHHOTO Ha JJIEKTPOABHUIAaTENb, OT 4YacCTOThl €ro BpAaICHUIN
MEXaHUYECKON HArpy3KHU €ro Baja.

Obopyoosanue. DISKTPUICCKHN MOTOPUHUK C PEAYKTOPOM, HAOOp TIpPYy30B,
peocTar, COeIMHUTEIbHBIE TPOBO/IA, 1a0OPATOPHBIN HCTOYHUK TUTAHUS, MYJIbTUMETP
(ammepmeTp), CEKyHI0MED.

Kpamxkoe onucanue pewenus. IIpoBoIATCS ONBITHI 10 U3MEPEHUIO 3aBUCUMOCTH
CWIbl TOKa, BbIpabAThIBAEMOM TI'€HEPATOPOM, OT BEJIWYMHBI MOMEHTAa CHIIbI,
INPWIOKEHHOTO K €ro Baimy. IIpoBOIWTCA OMNBIT MO HW3YYEHUIO CBS3M BEJIUYUH
HaIpSUKEHUSA, TOJAHHOIO Ha JJEKTPOABUTATENb, OT YacTOThl €ro BpaICHHS
Y MEXaHUYECKOM Harpy3Kd €ro Baja.

Onucanue cxoocux pabom npaxmuxyma: 1) MexayHapoaHas OJIUMIIHAIA
1o AKcrepuMeHTanbHou pusuke 2018 r., 3a1aua « MOTOPUHK C PEAYKTOPOM», ITYHKTHI
NoNe 1-4; 2) MexaynapoaHas oduMnuaa Mo dKcrepuMeHTaibHoi gusuke 2022 r.,
3anaya «DoHapb», myHKThI NoeNe 1-4.

3ausitTue 6. MHM3yyeHme 3aBHCHMOCTH TepUHOAA KoJieOaHMii  JIMHEHKH
HA MWIHMHAPUYECKOM MOBEPXHOCTH OT PaJNyca ee KPUBHU3HbI

Ipakmuxym

3aoanue. OnpenenuTe xapakTep 3aBUCUMOCTH MEPHOJia KOJICOAHUN JTMHEUKH,
MOJIO)KCHHOW HAa UWJIMHJIPUYECKYI0 ITOBEPXHOCTh, OT pajuyca KpPHUBHU3HBI HSTOU
MMOBEPXHOCTH.

Obopyoosanue. Habop MWIMHAPOB pa3HOro pajauyca (Hampumep, pa3indHbIe
UUJIMHJIPUYECKHUE COCY/IbI), IMHENKA, CEKYHAOMED.

Kpamkoe onucanue pewenus. IlpoBoauTcs cepus MNPSIMBIX H3MEPEHUM
3aBUCHUMOCTH TIEpHOJa KOJICOaHWH JIWMHEWKH, IOJOKEHHOM Ha IWIMHIAPHYECKYIO
MMOBEPXHOCTh, OT paJnyca KPHUBU3HBI 3TOH MOBEPXHOCTH. MCMOJIB3YIOTCA METOMBI

JIMHCApU3alnuu U rpa(bw{ecxoro aHaJIn3a SKCIICPUMCHTAJIbHBIX TdHHBIX.

3ansaTue /. H3ydyeHwe 3aBHCHMOCTH AMILUIMTYAbI KOJIeOaHMIl NPYKMHHOIO
MasiTHHKa OT BPEMEHHU

Ilpakmuxkym

3adanue. W3MepbTe 3aBUCUMOCTb aMIUIMTY[bl 3aTyXarolMX KoJieOaHU
MPYXUHHOTO MasATHHKa OT BpeMeHHu. [IpoBepbTe rumnoresy o0 3KCIIOHEHUIMATbHOM

XapakTepe MOoJIy4€HHOM 3aBUCUMOCTH.
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Obopyodosanue. IlpyxuHa oT TuHaMOMeTpa ¢ npeaesioM usmepenuit 1 H, rpys
maccoit 150 r, cekyHaoMep, MTATUB C JIANKOW U My TOM, THHEHKA.

Kpamkoe onucanue pewenus. ITIpoBOAUTCS SKCHEPUMEHT IO MPSIMOMY
U3MEPCHHUIO 3aBUCUMOCTH aMIUIMTYJIBI 3aTyXamoIMX KoOJICOAHWH MPY>KMHHOTO
MasTHUKa OT BpemeHu. Crpoutcs TpaduK HUCCICAOBAHHONW 3aBHUCUMOCTHB

JIMHCAPHU30BaAHHOM BHAC.

3ansiTue 8. U3MepeHUe aKTUBHOIO M PEAKTUBHOI0 COMPOTUBJIEHHH KATYIIKHU
HHIYKTUBHOCTH

Ilpakmuxym

3adanue. CobepuTe MEKTPUUECKYIO LIEMb U3 MOCIEA0BATEIbHO COCIUHEHHbIX
pe3ucTopa M KaTyIIKM HWHAYKTUBHOCTH. IIpoBenute u3MepeHUE 3aBUCUMOCTHU
HaIpsDKEHUS HAa PE3UCTOPE OT YaCTOTHI MO0JIaBa€MOro Ha 3Ty lienb HampsikeHus.llo
MOJIYYEHHBIM JIaHHBIM ONPEACIUTe aKTUBHOE CONPOTUBICHHE U PEAKTUBHOE
CONPOTUBIICHUE KaTYIIKU UHAYKTUBHOCTU. PaccunTaiiTe MHIYKTUBHOCTh KATYIIKH.

Obopyoosanue. Karymika HHAYKTUBHOCTH, PE3UCTOP C COMPOTUBIICHUEM,
OJIM3KUM K aKTUBHOMY COTNPOTUBJICHUIO KATYIIKU UHIYKTUBHOCTU, COCMHUTEIbHBIC
MPOBOJIa, TEHEPATOP HU3KOW YaCTOThI, OCIUIUIOrpad) WM BOJBTMETP MEPEMEHHOTO
HaIpsKEHUSL.

Kpamrxoe onucanue pewenus. CoOupaercs dJIEKTpUYECKas  LEMb U3
MOCJEA0BATENIbHO COEAMHEHHBIX PE3UCTOpa W KaTyIIKH WHAYKTUBHOCTH. Ha 3Ty
LEeNb IMOJAETCA NEPEMEHHOE HampskeHue. [IpoBoAUTCS M3MEpEHUE 3aBHCUMOCTH
HaMpsDKEHUST Ha PE3UCTOpEe OT 4YacTOThl IMMOJaBaeMOro Ha I1eMb HANpsHKEHUs
(aMIIuTyna HampsoKeHUuss Ha  Bced  menu  nocTosiHHA). [lo HM3KouyacToTHOM
oOracTu rpaduka onpeaensieTcs akTHBHOE COMTPOTUBIICHNUE KATYIIIKYA MHTyKTUBHOCTH,

10 BBICOKOYACTOTHOM 4acTHU onpeaAcsI€TCAa MHAYKTHBHOCTbKATYIIKH.

3ansaTue 9. 3Byk. Ocumwiiorpamma 3pyka. CrnekTp 3ByKa

Jlekyua «BBeneHHue B SKCIEPUMEHTAIBHYIO aKYCTHUKY». BBOIATCA OCHOBHBIE
noHsATUsl akycTuku. OOCyXJaeTcsi MeXaHHWKa pacHpoCTpaHEHUs aKyCTHUYECKUX
KojeOanuii. BBoauTcs moHsTHE TOHA M 00epToHa. OOCYXIAIOTCS METOJbI

HCCICA0BaHNA 3BYKOBBIX CUT'HAJIOB.
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Ilpakmukym

3adanue. IlpoBeaure cepuio HKCHEPUMEHTOB IO 3alMCH OCHUIIOTPaMMHU
CIIEKTPOB TIJIACHBIX 3BYKOB OJHOM 4acTOThl. OIHWIIATE OCHOBHBIE OTINYUSB
ocLIJIIOrpaMMax Jijisl pa3HbIX IJIaCHBIX 3BYKOB. OTBETHTE HA BOIPOC, JOCTATOYHO JIN
JUISL OMTMCAHUS KaKOro-1100 3ByYaHUs OJIHOM JIHUIIb CIEKTPOTrpamMMbIi?

Obopyoosanue. IlepcoHanbHBI KOMIBIOTEP € MUKPO(DOHOM WM CMapTPOHC
[IPEAYCTAHOBJIEHHBIM IPOIPAMMHBIM 00ECIIEUEHHEM.

Kpamroe onucanue pewenus. IlpoBoguTcsi cepHusi AKCHEPUMEHTOBIIO
IOJIYYEHNUIO OCHWUIOIPAMM M CHEKTPOB TIJACHBIX 3BYKOB OJHOM YaCTOTBHI.
IIpoBOaMTCS CpAaBHUTEIBHBIN U KAUECTBEHHBINA aHAIU3 OCUUJIJIOIPAMM U CIIEKTPOB.

Onucanue cxoocei pabomvl npaxmuxyma. MexayHapoJHas OJMMIIUAJIATIO

sKcriepuMenTanbHou ¢pusnke 2017 r., 3amaua « AKyCTUYECKHE PE30HATOPBD?, YacTh Ne
1.

3ansaTue 10. Ctossune MexaHU4eCKHEe BOJIHbI

Jexkuyua «Ctosiune MexaHUuecKre BOJHBDY. OOCYKIaeTCsi MEXaHUKa CTOSUUX
BOJIH B OJHOMEPHOW cpejie. PaccMaTpuBarOTCs TpUMEpHl Pa3IHYHBIX TPAaHUIHBIX
YCJIOBUH.

Ilpakmuxkym

3aoanue. Tlogyiite B mpoOUpPKY Tak, 4TOOBl OHA Havaja 3Bydathb. [IpoBemure
M3MEPCHHE 3aBUCUMOCTH YaCTOThI OCHOBHOTO TOHA M TIEPBOTO OOEPTOHA BO3IYIITHOTO
cToyiba B IPOOUPKE OT BBICOTHI 3TOr0 CTOJIOA. J[JI1 M3MEHEHUS JTMHBI BO3AYIITHOTO
cTOJI0a 3amoJIHANTE TPOOUPKY BoOK. OnpenenuTe CKOPOCTh 3ByKa B BO3TyXe.

Obopyoosanue: IlepcoHaIbHBI KOMIBIOTEP ¢ MUKpPO(OHOM M cMmapTdoHc
MPEyCTAaHOBJICHHBIM ITPOTPAMMHBIM O0OecIiedeHuEM, IPOOUpPKa, BOIA, JIMHEHKA.

Kpamkoe onucanue pewenus. TIpoBoguTcsi cepusi IKCIEPUMEHTOB IO
U3MEPCHHUIO aKYCTHYECKOTO CIEKTpa 3ByYaHHs] TNPOOMPKH, BO3HUKAIOIICTO MPH
BIyBaHUU B Hee Bo3/1yxa. CTpOUTCS IMHEAPU30BAHHBIN rpadK 3aBUCUMOCTH YaCTOTHI
OCHOBHOTO TOHAa W TIEPBOrO OOEpPTOHA OT BBICOTHI  BO3AYIIHOTO CTONOA B
npobupke. [lo mMmomydeHHBIM JaHHBIM OIPEIEISIETCS CKOPOCTh 3BYKaB BO3yXE.

Onucanue cxoxceil pabomol npaxmuxyma: MexayHapoIHas OJUMITHAJIAIIO

sKkcriepuMeHTanbHou prusuke 2017 1., 3ama9a « AKYCTHYECKHE PE30HATOPHI», 9acTh Ne
2.
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3ansaTue 11. U3mepenne noka3zareJisi NpeJIOMJICHHUS CTEKJIA

Ilpakmuxym Ne 1

3aoanue. Onipenenute MoKa3aTelb MPEJIOMIICHUS CTEKJITHHON TUTACTHHBI.

Obopyoosanue. llpenMeTHOE CTEKJIO, MUIJJIUMETPOBKA, Jla3epHas yKasKa,
JUHENKH, TATUBBI C JTAMTKOW U MY TOM.

Kpamxoe onucanue pewenusa. IlpoBonutcs cepusi SKCIEPUMEHTOB IO
M3YYCHHUIO TEpeHanpaBlIeHHs Jiyda CBETa, MaJaroliero Ha OOKOBYIO IMOBEPXHOCTH
MPEJMETHOTO CTEKJIA, B 3aBUCHMOCTH OT BBIOPAHHOTO yTIJIa MajieHus. Beraucisercs
MOKa3aTesb MPEJIOMIICHUSI MaTepraia IIaCTUHBI.

Onucanue cxodxceil pabomuvl npaxmuxyma: MexayHapoIHas OJUMITUAJIATIO
sKcrepuMeHTanbHol ¢usuke 2021 1., 3agaya  «OTpakeHHe, MPEIOMIIEHUE U
MPOITyCKaHue», MyHKT Ne 4.

Ilpakmuxym Ne 2

3aoanue. Onipenennure ¢ MAKCUMaJIbHOW TOYHOCTBIO MMOKA3aTeNlb IPEIOMIICHUS
Marepuasna MpU3Mbl.

Obopyoosanue. 1lpusma, nazepHas ykazka, TpaHCIIOPTHUP, IITATUBBI.

Kpamkoe onucanue pewenus. IlpoBomuTcs ONBIT MO  H3MEPEHUIO
MUHHMAJIbHOTO yria OTKIOHEHHUS JIa3€pHOTO Jy4ya TPEYroJabHOHM PaBHOCTOPOHHEH
npuzMoi. Ilo monydyeHHOMY 3HAYEHHIO Vyrja pPACCUMUTHIBAETCA I1OKA3aTelb

MIPEIIOMJICHUS IPU3MBL.

3ansiTue 12. Ilos1HOEe BHYTpEeHHee OTPasKeHHe

Jexkuua «llpumenenne »d>¢¢dekTa TOTHOTO BHYTPEHHETO  OTPAKCHHUS
B m3MepeHusx». OOcyxnaerca 53((GEeKT TOJHOIO0 BHYTPEHHErO OTPaKeHHUS.
OnuceiBaloTCA TpPHEMBl MO HCHOIB30BaHUIO 3TOro 3(dekra npu NPOBEICHUU
ONTUYECKUX U3MEPEHHU.

Ilpakmukym

3aoanue. OnpenenuTe NoKa3aTeab NPEIOMIICHUS MaTepralia MPU3MbI.

Obopyoosanue. CTeKJIsTHHAS NIPU3Ma, JIa3epHas yKa3Ka, JIMHEHKa.

Kpamxkoe onucanue pewenus. TlpoBogutcs onbIT 1Mo HaOmoaeHuio ¢ dexra
MOJTHOTO BHYTPEHHETO OTPAXXEHHUSI CBETAa, KOTOPBIM PacCHpOCTpaHSETCS B MpU3ME.
W3mepsaroTcss mapameTpbl, MpU  KOTOpPbIX JocTturaerca 3ddext. Beruucnsercs
MOKa3aTelb MPEIOMIICHUS MaTepuaia Mpu3Mbl.

Onucanue cxodceil pabomuvl npakmuxyma: MexayHapoIHas OJMMIIUAJIATIO

skcriepuMeHTanbHOU (usuke 2021 r., 3apaya «Jlucmepcus», myHkT Ne 1 [16].
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3ansatue 13. IlpoBepka ¢(opMyJbl TOHKOH JHUH3BI € NOMOIILI0 MeTOAa
napajulaKkca, IpMMeHEeHHOr 0 /151 onpe/iesIeHUs M0JI0OKeHUs N300paskeHus

Ilpakmuxym

3aoanue. Onpenenute ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE PACCTOSHUE
coOuparoIei JIUH3BI.

Obopyoosanue. CoOuparoiias TMH3a, ONTUYECKas ckaMbsi (JINOO MepHas JIeHTa
U KpEeTUICHHE JUTSl JIMH3bI), IB€ UTJIBI OT HINPHIIA (CO CTOYEHHBIM OCTPUEM), TUTACTUIINH,
TOUEYHBIN UCTOUYHUK CBETA.

Kpamkoe onucanue pewenus. OOCyx)IaeTcs W JEeMOHCTpUpyeTcs 3(dext
napajuiakca. M3ydeHHbIH 3(pQEeKT HCMOoNb3yeTcss A OMNpEIeNICHUsl MOJOKEHUs
N300pakeHNUsT UCTOYHUKA CBETA C MaJlOM CBETUMOCTBIO, MOJYUYEHHOIO C MOMOIIbIO
coOuparomied  auH3bl. [0 HECKOJIBKMM OIBITAM PAacCUMTHIBAETCA (POKYCHOE

pPacCTOAHUC JINMH3LI.

3ansaTue 14. U3mepenune poKycHOro paccTOsHUS paccerBalOLIei JTUH3bI

Ipakmuxkym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO (DOKYCHOE paCCTOSTHUE
pacCeHnBaIOIIECH JTUH3BI.

Obopyoosanue. PaccenBaromas JIMH3a, COOUparoIas JIMH3a, ONTHYSCKasCKaMbs
(iubo MepHasi JeHTa W KPeruIeHHsl Ui JIMH3), JUCT KapTOHA, HOXHUIIbI, TOUECYHBIHI
HMCTOYHUK CBETA.

Kpamxoe onucanue pewenus. OOCyXIat0OTCs MPUEMbl U3MEPEHUST (POKYCHOTO
pacCTOsSIHMSL ~ pacceuBarollel  JauH3bl.  [IpoBOoaMTCS  ONBIT 1O MOJYYEHUIO
JEMUCTBUTEIBHOIO N300paKEHUS B PACCEUBAIOLIEH JIMH3E ITyTEM CO3/IaHUS C TOMOILBIO
coOuparIell JMH3bI MHUMOIO MCTOYHMKA JJIsl pacceuBarolle JuH3bL Takxke
IIPOBOJIUTCS ONBIT 1O HAOIIOICHUIO PACXO/SIIETOCs CBETOBOTO ITy4Ka, 00pa30BaHHOTO
CBETOM, U3JIyYEHHBIM TOYEUYHBIM HCTOYHHKOM M IPOLIEAIINMYEPE3 PACCEUBAIOIIYIO
JUH3Y, Ha KOTOpYI HakjeeHa juagpparma. Ilo pesyabTatam MONTY4YEHHBIX
DKCIEPUMEHTOB PACCUUTHIBAECTCS] ONTUYECKAS CUJIA PACCEUBAIOLIEH JIMH3BI.

Onucanue cxooiceii pabomsl npaxmuxyma: [8], rmaBa Ne 5, mabGopatopnas
pabota Ne 12.
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3ausTue 15. Onpenenenne JJIUHBI BOJHBI JIA3ePHOT0 M3JIyYeHUsS C MOMOIIBIO
cxembl FOHra

Ilpakmuxkym

3aoanue. llpugymaiiTe 5>KCIEPUMEHTAIBHYIO YCTAHOBKY, IO3BOJISIOLIYIO
HaOMOAaTh WHTEPPEPEHITMOHHYI0 KAapTUHY OT CBETOBOTO W3IyYCHHs Ja3epa.
Onpenenute ATUHY BOJTHBI U3TYYSHUS JTa3€PHON YKa3KHU.

Obopyodosanue. JlazepHas ykazka, HUTKa, ¢ojbra, OyJIaBKH, SKpaH, pyJeTKa.

Kpamkoe onucanue pewenus. JIBymMs CBS3aHHBIMM HUTKOM OyliaBKaMu
MPOKAJIBIBAIOTCS JIBA OJM3KOPACIIOIOKEHHBIX OTBEPCTHUSI B AIFOMUHUEBOW MHINEBON
donbre. [lomydeHHBIE OTBEPCTHSI OCBEIIAIOTCS JIA3EPHBIM IMyYKOM. B mpormremmem
cBeTe HabOmomaeTes nHTepepeHITMOHHAs KapTuHaA. [10 paccTOSHUIO MEX Ty ITOJI0CaMU
UHTEPPEPEHIIMOHHON KApTUHBI M PACCTOSHUIO MEXKAY OTBEPCTUSIMH B (Pojbre
PacCUYHMTHIBAETCS JIJTMHA BOJIHBI CBETA B JIA3€PHOM ITyYKE.

Onucanue  cxooicetl  pabomel  Npakmuxyma.  3aKITIOUYNATETBHBIA  JTall
BCEPOCCUMCKON OTMMIUA I MKOJIbHUKOB 1o pusuke 2000 r., 11 kimacc, 3amaya Ne 1.

3austue 16. M3ydyeHune cnekTpa cBeTa Pa3jiMYHbIX HCTOYHHKOB C MOMOUIbIO
AU(PPAKUMOHHON pelleTKH

Ilpakmuxym

3aoanue. 1lpunymaiite, cobepute U OMUIIUTE IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
MO3BOJISIFOLLYIO MTOJTYYUTh ONTHYECKUH CIIEKTP U3ITyYEHUS CBETA PA3IMUHBIX HCTOUHHKOB.
IIpoBenute rccie0BaHNEe CIEKTPOB NPEVIOKEHHBIX BAM UCTOYHUKOB CBETA.

Obopyoosanue. JludpaxkuronHas peimierka, poHapb C JIAMION HaKalWBaHUS,
CBETOUOIHBIN (hoHAPBH, ra30pa3psAHas JaMIouKa, YKpaH, quadparma, MepHasi JISHTa.

Kpamroe onucanue pewenus. IlpoBoauTCs CcepHsi  AKCHEPUMEHTOBIIO
HAOJIFOICHUIO ONITUYECKHUX CIIEKTPOB U3TyUYCHUS HCTOYHUKOB CBETA Pa3HOU MTPUPO/IBI.
[TIpoBOIUTCS CPAaBHUTEIBHBIN U KOJTUYECTBEHHBIN aHAJIN3 3THX CIIEKTPOB.

Onucanue cxooiceti pabomvl npakmuxyma: MexayHapoaHass OJUMITHAIAIIO

skcriepuMenTanbHou ¢usuke 2018 r., 3agaua «Criextpy.

3ansTue 17. UccienoBanue 3aBUCMMOCTH HHTEHCMBHOCTH CBE€YCHHS CBETOANOAA
OT CHJIBI MPOTEKAIOLIEro Yepe3 Hero ToKa

Ilpakmuxym

3adanue. 3mMeppTe 3aBUCHMOCTh MHTEHCHUBHOCTH CBEYEHMsI CBETOJMOJA OT
CWJIBl TPOTEKAIOIIEro Yepe3 Hero Toka. Omnpenenure XxapakTep HW3MEPEHHOH

3aBUCHUMOCTH.
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Obopydosanue. (CBetonuoj, JIOKCMeTp (Wiau cMapThOH C  JIaTYUKOM
OCBEIIEHHOCTH), J1abopaTopHbIX OJ0K muTaHus (win aABe Oatapediku AA, peoctat
U MYJIBTUMETP), COCTUHUTENbHBIE MPOBOJIA.

Kpamxoe onucanue pewenus. TIpoBOAUTCS OSKCHEPUMEHT MO MPSIMOMY
U3MEPEHUIO 3aBUCMMOCTH HMHTEHCHUBHOCTH M3JIYyYEHUS CBETOAMOJA OT CHIIbI
mpoTekaroniero 4epe3 Hero Toka. Ctpoutcs rpaduk MOTYYEHHOW 3aBUCUMOCTH.
Onpenenserca XxapakTep 3aBUCUMOCTH.

3ausatue 18. HaoOuioneHue wu30uUpaTebLHOCTH BHYTpeHHero ¢orodddexra
K /IJINHE BOJIHBI CBETA

Ilpakmukym

3aoanue. Y cTaHOBUTE IBa CBETOAMO/IA IPYT HAMPOTUB Apyra. M3yuute siBieHue
BO3HMKHOBEHHMS (POTOTOKa B OCBelaeMoM cBeroauozae. Jlis 3Toro wusMepbTe
3aBUCUMOCTh CHJIbI ()OTOTOKA OT HAMPSDKEHUS HAa CBETOMO/IE, BHITIOIHSIOMIEM POJIb
UCTOYHUKA cBeTa. [loBTOpUTE OMNBIT, MPUMEHSAS] B KAue€CTBE MCTOYHUKOB CBETa
CBETOJIMO/IbI, IAIOIINE CBET C Pa3HbIMHU JIMHaMHU BOJH. OmnpeaenuTe ycloBUs, IpU
KOTOPBIX B OCBEIIAEMOM CBETOMO]I€ BOZHUKAET ()OTOTOK.

Obopyodosanue. Tpu mapbl CBETOAMOOB Pa3HBIX IIBETOB (KpacHbBIC, 3€JICHbIC U
CUHUE), OJIOK MUTAHUSI CBETONO]1a-OCBETUTEINSI, MYIbTUMET.

Kpamxoe onucanue pewenus. J|Ba cBeTOAMOAA YCTAaHABIMBAKOTCS HAIPOTHUB
npyr apyra. Yepe3 OAuH CBETOAMO]T MPOIMYCKACTCS TOK OT MCTOYHHMKA MUTAHUS.
N3yyaeTcsi siBIeHUWE BO3HUKHOBEHHUS (OTOTOKA BO BTOPOM  CBETOAMO/IE.
OOnapyxuBaeTcsi, 4To (GOTOTOK BO BTOPOM CBETOAHMOJIE BO3HHKAET TOJBKO MPH
OCBEULICHUU €TI0 CBETOAUOJOM C JJIMHOU BOJIHBI, MEHBIIIEA UM PABHOW JUIMHE BOJIHBI,
Ha KOTOPYIO pacCYUTaH OCBELIAEMbI CBETOIHUO/I.

Onucanue cxooxceii pabomuvl npakmukyma: MexayHapoaHas OJUMITHAIATIO
skcniepuMenTanbHor ¢usuke 2020 r., 3amaya «Onrtomapa» [17].
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IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI KYPCA «OCHOBBI
®U3NYECKOI' O DKCIIEPUMEHTA (TEXHOJIOTMYECKHUI
MPO®UJIb)»

JIMYHOCTHBIE PE3YJIBTATDI

B cghepe epasxcoancrozo eocnumanusi:

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B UHTEPECAX IPAXKIAAHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIPABJICHUHN B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHUE B3aMMOJIEUCTBOBATh C COIMAIbHBIMU WHCTUTYTAMH B COOTBETCTBUU
¢ uX QYHKIUAMH ¥ Ha3HAYCHHUEM.

B cghepe nampuomuueckozo eocnumanusi:

c(hOpMHUPOBAHHOCTH POCCUMUCKON IPAKIAHCKONW MICHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSIM
POCCUNCKHUX YYEHBIX B 00JaCTH (DU3UKHU U TEXHUKH.

B cghepe oyxosno-npascmeennozo éocnumanus:

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBAaTh  CUTYalldi0O W  NPUHUMATh  OCO3HAHHBIC
pelIeHHs, OPHEHTHPYSICh Ha MOpaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH,
B TOM YHCJIE B JACSITEILHOCTH YUCHOTO;

OCO3HAaHME JIMYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYUBOTO OYTyIIErO.

B cgpepe scmemuueckoeo gocnumanusi.

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIOUasi SCTETHKY HAYYHOTO TBOPYECTBA,
npucyuero Gu3nuecKo HayKe.

B cgpepe mpyodosozo eocnumanus:

UHTEpPEC K  pa3IuyHbiM  cpepaM  OpOoPEecCHOHATBHONW  JeATENbHOCTH,
B TOM YHCJI€ CBS3aHHBIM C (PU3UKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BEIOOp Oyaymieit mpodeccnu u peaaTn30BbIBaTH COOCTBEHHBIC KU3HCHHBIE TUTAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOpa3OBaHUIO B 00JacTH
(GU3HUKY HA TIPOTSKEHUU BCEH KU3HMU.

B cgpepe sxonocuueckozo 6ocnumanus:

c(OPMUPOBAHHOCTD JKOJOTHYECKOW KYJIbTYPHI, OCO3HAHHE TJI00AIBLHOTO
XapakTepa SKOJOTUYECKUX TIPOoOIIeM;

IJTAHUPOBAHKUE U OCYILECTBICHHUE JICMCTBUI B OKPY’KAIOIIEH Cpele HA OCHOBE
3HAHUS eI YCTOHYMBOTO Pa3BUTHS YEIIOBEUYECTBA;

pacIIMpPEeHNE OTbITA IEITEILHOCTH SKOJIOTHUECKON HAIIPaBICHHOCTH Ha OCHOBE

MMEIOIIUXCS 3HAaHUM 110 (QU3BHUKE.
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B cgpepe yennocmu Hayuno2o nozHaumus:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAY4YHOU JESTEIbHOCTH, TOTOBHOCTH B IpoIecce
M3y4YeHUs] (PU3MKH OCYIIECTBIATh MPOEKTHYIO U MCCIEI0BATENbCKYIO NEATENbHOCTh

HMHAWBUAYAJIbHO U B I'PVYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeibHBbIE YHUBEPCAJIbHBbIC YUeOHbIe TeHCTBUSA:

ba3oBble JJoruueckue aeiicTBUA:

CaMOCTOSITEIbHO bopmMyIUpoBaThH u aAKTyaJIM3UPOBATh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LENH JACATECIbHOCTH, 3aJaBaTh IMAPAMETPbl W KPUTEPUU HX
JIOCTHKCHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPUBAEMBIX (PH3UUSCKUX
SIBIICHUSX

pa3pabaTbIBaTh IJIaH PEIICHHS MPOOJIEMBI C YUETOM aHAIU3a UMEIOITUXCS
MaTepUaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH ITOCIICACTBUN AEATEIbHOCTH;

KOOPJAUHUPOBAThH U BBIMOJIHATH pa0OTy B YCIOBUSIX PEAJIbHOTO, BUPTYAILHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATb KPCAaTHBHOC MBIIIJICHUC IIPH PCIICHUHN )KU3HCHHBIX HpO6HeM.

Bba3oBble ncciieqoBare/ibCKue 1eiicTBUS:

BJIaJE€Th HAay4YHOW TEPMHHOJOTHEH, KIIOYEBBIMU MOHATUSIMHU U METOJAMHU
(bu3HYecKoil HayKH;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIETOBATEIBCKOM M MPOEKTHOW NEATEIbHOCTH
B 005aCTH (PM3HUKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOHUCKY
METOJIOB peIIeHUs 3aJay (PU3NYECKOTO COJACPKAHUS, MPUMEHEHHUIO pPAa3IUYHBIX
METOJI0B MTO3HAHUS;

BIAJIETh BHUAAMU JESATEIBHOCTH IO TOJYYEHHIO HOBOI'O  3HAHUS, €T0
WHTEPHpPETAalny, TMpeoOpa3OBaHUI0 M MNPHUMEHEHUI0 B Pa3IMYHBIX  y4eOHBIX
CUTYalUsX, B TOM YKCJIE IPU CO3JITaHUU YUYE€OHBIX IPOEKTOB B 001acTH (PU3UKH;

BBISIBIISITh IPUYMHHO-CJICCTBEHHBIE CBSI3M M aKTyaJu3HpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PELICHUs, HAXOIUTh apryMEHThI Ul JOKA3aTeJIbCTBA CBOUX

YTBEPKIACHUN, 3a71aBaTh IAPAMETPHI U KPUTEPUU PELICHUS;
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aHAJIM3UPOBATH OJYUYEHHBIC B XOJIC PEIICHNUS 33/1a4U PE3YNIbTaThl, KpUTHYECKU
OLICHHBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh © (opmMynupoBaTh COOCTBEHHBIE 3a7add B 00pa30BaTEIHHOM
AESITENFHOCTH, B TOM YHCIIE TIPU U3YYCHUU (DU3HKY;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OIEHUBAThH TIPUOOPETCHHBIN OIIBIT,

YMETh TEPEHOCUTh 3HaHWSA MO (HU3UKE B MPAKTHYECKYI0 001acTh
KU3HEACSITSITLHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUTATh HOBBIE UJICH, TIPEIIaraTh OPUTHHATIBHBIC TIOJIXObI M PEIICHUS;

CTaBUTb HpO6HCMI)I H 3a7la4i, JOITYCKAOMUC aJIbTCPHATUBHBIC PCIICHMUA.

Pa6ora ¢ undopmanmeii:

BJa/IeTh HAaBBIKAMHU IMOJYy4YeHUsT HHPopMauu (U3HUECKOTO COACpPKAHUS
W3 HMCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBISATH TOUCK, aHaju3,
CUCTEMATH3alMI0 W WHTEPIpETalni0 WHPOPMAIMK Pa3IMYHBIX BHAOB U (GopM
Mpe/ICTaBIICHNUS,

OIICHUBATh JIOCTOBEPHOCTH WH(OPMAITIH;

UCIIOJIB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUA B PEIIEHWHW KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHHU3AIMOHHBIX
3a/1a4 ¢ coOJI0JIecHHEeM TpeOOBaHUIN IPrOHOMUKHU, TEXHUKH O0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M HJTUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

co3aBaTh TEKCThI (PU3UUECKOTO COJEP>KaHUs B Pa3IMYHbIX (popmMaTax ¢ yueTom
Ha3HauYeHUs WHGOPMAIMU U 1IEeJIEBOM ayAUTOPUH, BBHIOMpAs ONTUMAIbHYIO (HOpMy

MMpCACTABJIICHUS U BU3YyaJIM3alluu.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIE JHeMCTBUS:

OCYIIECTBIISATH OOIICHUE BO BHEYPOUHOU IEATEILHOCTH;

pacino3HaBaTh IPECAINTOCBIIIKH KOH(I)HI/IKTHBIX CI/ITyaIII/Iﬁ n CMATYaTh KOH(l)J'H/IKTBI;

Pa3BCPHYTO U JJOTHUYHO H3JIaraTb CBOXO TOYKY 3PCHHUA C HCIIOJIB30BAHHUCM
SI3BIKOBBIX CPCIACTB,

IIOHUMATh U UCIIOJIB30BATh IIPCUMYIICCTBA KOMaHIIHOﬁ u HH,HHBHﬂyaHBHOﬁ
paboTHI;

BBI6I/IpaTB TEMATUKY U MCTOJIbl COBMCCTHBIX HeﬁCTBI/Iﬁ C yucTOM 06HII/IX

HHTCPCCOB U BO3MO>XHOCTEH KaXXJ0Iro 4JICHA KOJIJICKTHBA,
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NpUHUMATh  TETHU COBMECTHOM NESITEIIBHOCTH, OpraHU30BHIBATHU
KOOPJWHHUPOBATh JCHCTBHUS IO €€ JOCTIDKCHHIO: COCTaBISATh TIUIAH JICHCTBUH,
pacmpenensiaTh POJIM C YYETOM MHEHUH YYaCTHHKOB, OOCYXIAaTh pPe3yJIbTaThl
COBMECTHOM pabOThI;

OIICHMBATh KA4€CTBO CBOETO BKJI/a M KaKJIOTO YYaCTHUKA KOMAHJbI B OOIIHIA
PE3YNBTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

mpeaiaraTh HOBBIC TIPOCKTHI, OIICHWBATh HJCH C TIO3UIMA HOBHU3HHI,
OPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBIIATh TIO3UTHUBHOE CTPATETMYECKOE IIOBEJACHUE B  Pa3IMYHBIX

CUTyalluigX, IIPOABJIATE TBOPUCCTBO U B006pa>I(CHI/Ie, OBITH NHHUIIUAaTUBHBIM.

PeryjsiTuBHble YHUBepCAJIbHbIE yUyeOHbIe HeiiCTBUS:

Camoopranusanus:

CaMOCTOSITETTFHO OCYIIECTBIISITh MO3HABATEIBHYIO IESITEILHOCTh B 00JAacTH
(GU3HKH, BBISBISATH TPOOJIEMBI, CTABUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITETIFHO COCTABJIATH TIJIAH PEIICHUS pACYCTHBIX  KAYECTBCHHBIX 33]1a4,
MJIaH BBITIOJHEHUS TPAKTHYECKOM pPabOThI C y4E€TOM UMEIOIIHUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUI;

JlaBaTh OIICHKY HOBBIM CHUTYAIlHsIM;

pacIMpsaTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX IMPEANOYTCHUH;

7ieNiaTh OCO3HAHHBIN BBIOOP, APTYMEHTHUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a peleHue;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

CIOoCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO 3PYIUIIMU B 001acTH (PU3UKH,

MMOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIN HHTEJLJIEKT:

JaBaTh OLICHKY HOBBIM CUTYalllsIM, BHOCUTb KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIAJI€Th HABBIKAMU MIO3HABATEJIbHON pE(IIEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
JNEHCTBUM U MBICJIIMTENIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCII0JIb30BaTh MPUEMBI pe(IeKCUH 7 OLIEHKU CUTYyallud, BIOOpAa BEPHOIO
peleHus;

YyMETh  OLEHMBaTh PUCKM M  CBOEBPEMEHHO NPUHUMATH  PEIICHUS
10 UX CHUKECHHUIO;
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IIPUHAMATh MOTHMBBI M apryMEHThl JPYIMX IIPU aHaJIu3€ pe3yJbTaToOB
NEATEIbHOCTH;

IPUHUMATh ceOs, TOHUMAasi CBOU HEJOCTAaTKU U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHThl JPYIMX NIPU AaHaJIU3€ pe3yJbTaToOB
NEATEIBHOCTH;

IIPU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OLINOKHU.

HNPEAMETHBIE PE3YJIBTATDHI

K xon1y 10 knacca oO6y4aromuiicss HAy4uTCs:

MOHUMAaTh 3HAYCHHE OMHUCATEIIbHOW, CHUCTEeMATH3UPYIOIIECH, 0OBICHUTEIHLHON
U TPOTHOCTUYECKOW (PYHKIMNA (PU3UUECKOW TEOpUH — MEXAHHWKH, MOJEKYJISIpHOU
GU3MKK U TEPMOJUHAMHUKH, pOJb (Qu3nyeckod Teopud B (HOPMHUPOBAHUU
MpeICTaBlIeHUl 0 GU3HUECKON KapTUHE MUPA;

pasznuyaTh YCIOBHUS MPUMEHUMOCTH H3YyYEHHBIX MoAeled (U3UUECKUX Tel
Y TIPOLIECCOB (SIBIICHUN);

paznuuyath ycJIOBUSL (TpaHUIlbl, OOJACTH) NPUMEHUMOCTH HW3YyUYEHHBIX
(bU3HYECKUX 3aKOHOB, TOHMMATh BCeOOLIUH xapakTep (yHAaAMEHTAIbHBIX 3aKOHOBU
OTPAaHUYEHHOCTh MCMOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UpPOBaTh U OOBACHIATH MEXAaHWYECKHE, TEIUIOBbIE, SJIEKTPUUYECKUE
IPOLIECCHl U SIBJICHUSI, HUCIOJIb3YsS OCHOBHBIE IIOJIOKEHUS M 3aKOHbl MEXAHUKHU,
MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH, MOJEKYJSIPHOM (PU3MKUM U TEPMOJMHAMMKH,
ANEKTPOAVMHAMUKH;

aHANMM3UPOBaTh M OOBACHATH (U3MUECKHE SIBICHUS, WCIOIB3YsS OCHOBHBIC
MOJIOKEHUS U (PU3NYECKUE 3aKOHBIL;

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBICHHS, MCIOIB3YysS HEO0OXOIUMBbIe
BEJINYMHBIL;

OOBSCHATh OCOOCHHOCTH MPOTEKAHMUS] H3y4aeMbIX (PUIUYECKUX SIBJICHUN;

MPOBOJAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIUYUHBI
OT JpPYrod C MCIIOJB30BAHUEM IIPSAMBIX H3MEPEHUM, IPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DPUKCHUPOBATh PE3YJbTAThl MOJTYYCHHOM 3aBUCUMOCTH (DU3HUUECKUX
BEJIMYMH B BHJIE TPA(UKOB C yUETOM a0COIIOTHBIX IMOIPEIIHOCTEN U3MEPEHUH, IEaTh
BBIBOJIbI 10 PE3YJIbTATaM HCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHBIE M3MEPEHUsT (PU3NUECKUX BEJIMUMH, PU 3TOM BHIOUPATH
ONTUMAJIbHBIA METOJ W3MEpPEHHUs, OLEHUBATH AaOCONIOTHBIE W OTHOCUTEIbHBIC

IMOTPCITHOCTH IIPAMBIX U KOCBCHHBIX HBMepeHHﬁ;
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IPOBOAUTH OMNBITHI O TMPOBEPKE MPEUIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT, CcOOMpaTh  DKCIEPUMEHTAJbHYIO  YCTAaHOBKY, AaHAJIU3HPOBAThH
MOJTyYEHHbBIE PE3YJIbTAThI U JIeNaTh BHIBOJ O CTATyCE MPEATI0KEHHON IMIOTE3bI;

coOJo1aTh MpaBuia 0€30MacHOTO TpyJa MpPU MPOBEIACHUU KCCIICI0OBAHUNB
pamKax MpaKkTUKyMa u y4eOHO-HCCIIeIOBATEIbCKON NESITENIbHOCTUC
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1a00paToOpHOro 000py10BaHUS;

peliaTh pacdeTHhIE 3a/1a4Ml C SIBHO 3aJIaHHOW W HESBHO 3aJaHHON (PU3UYEeCKOU
MOJICTIbIO: HAa OCHOBAaHWM aHAJIN3a YCJIOBHS OOOCHOBBIBATH BBIOOP (HHM3UUECKOM
MOJIENIM, OTBEUaloIlle TpeOOBAHMSIM 3aJayd, MPUMEHATb (OPMYIIbI, 3aKOHHBI,
3aKOHOMEPHOCTH M TOCTYyJaThl (U3WYECKUX TEOPUM TpU  HCIIOJIB30BAHUU
MaTeMAaTUYECKUX METOJOB pEHIeHMs 3aJad, MPOBOAWUTH pacuyeThl Ha OCHOBAHHUU
MMEIOIIUXCS JaHHBIX, AHaJU3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METO/IbI
peIlIeHHUs C YYETOM MOJYYEHHBIX pPe3yIbTaToB;

pelaTh Ka4eCTBEHHbIE 3a/1adyM, TpeOyrolrue MpUMEHEHUsT 3HAHUN M3 pa3HbIX
pasnenoB Kypca (GU3MKH, a TakKKe MHTETpalliud 3HAHUM U3 JIPYTUX MPEeIMETOB
€CTECTBEHHO-HAyYHOTO LHMKJA: BBICTPAWBATh JIOTUYECKYIO IEMOYKY pPaCCyKICHUH
C OIMOPOM HA U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS IS OOBSICHEHUS] OCHOBHBIX MPHUHIIUIIOB
pabOThl U3MEPUTENIBHBIX MPUOOPOB;

aHaJIM3UpOBaTh W OLIEHUWBATh IOCJEACTBUS OBITOBOM M IPOU3BOICTBEHHOM
AESITETFHOCTA YeNIOBEKa, CBSA3aHHON C (PU3MYECKHUMH TMpOILIeCCaMH, C TO3UIUN
HKOJIOTUYECKOM 0e30MacHOCTH, NpeACTaBICHUM 0 paIoHaIbHOM
IPUPOJIONIOIb30BAaHUM, @ TAKXKE Pa3yMHOM MHCIIOJIb30BAHUM JIOCTHXKEHUN HayKH
Y TEXHOJIOTUH JJi TadbHEHIIEro pa3BUTHUS YEI0BEUYECKOro OOIIECTBa;

MPUMEHSTh Pa3IMUHbIE CMOCOObl paboThl ¢ uHpOpMalueln QU3NIECKOTro
COJICPKaHUs C UCTIOJIB30BAHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJOTHUH, PH
ATOM HCIIOB30BaTh COBPEMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTHUU ISl TOMCKA,
nepepaboTKu W TPEAbSBICHHUS YYeOHOW UM Hay4YHO-TIOMYJSpHOW HH(OpMaIuy,
CTPYKTYPUPOBaHUSI M HMHTEPIIpETallud HHPOPMAIUH, TMOTYyUYEHHOW U3 Pa3TUYHBIX
MCTOYHUKOB, KpUTHUYECKU AaHAIIU3UPOBATH MOJTydaeMyto HH(HOPMAIIUIO U OIICHUBATH €€
JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE aHAIW3a
MCTOYHUKA MHGOPMALINH;

NPOSBIISAT OPraHU3aLMOHHBIE M MO3HABaTeNbHbIE YMEHHUS CaMOCTOSITEIBHOTO
npuOOpeTeHNs] HOBBIX 3HAHWW B TMPOLIECCE BBIMOJHEHUS MPOCKTHBIX W y4eOHO-

HCCIICA0BATCIbCKUX pa60T;
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paboTaTh B IpyIIE C UCTIOTHEHUEM PAa3IMYHBIX COLUATBHBIX POJICH;
MPOSIBJISITH MOTHUBALIMIO K Oyayiied NpopecCHOHAIBHOU AEsITeNIbHOCTH IO

CHEUATBHOCTIM (PU3HKO-TEXHUYECKOTO TPOQPHIIS.

K xonny 11 kracca oOyuaromuiicss HAy4UTCs :

MOHUMATh POJIb (PU3UKH B IKOHOMHUYECKOW, TEXHOJIOTHYECKOH, COIMATHHOM
U 3TUYECKOH chepax AesITeIbHOCTH YeJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHOMN
HAYyYHOM KApTUHE MHUpA, 3HAYEHUE OINHUCATEIBbHOW, CHUCTEMATU3UPYIOILIEH,
OOBSICHUTETLHOM ¥ TMPOTHOCTUYECKON GYHKIMKA (DU3NYECKOl TEeopuu, poJib
¢dusnueckoil Teopur B GOpMHUPOBAHUU MIPEACTABICHUHN O (PU3NYECKON KapTUHE MUpa,
MeCTO (U3MYECKON KapTUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX E€CTECTBEHHO-
HAYYHBIX MPEACTABICHUI O IPUPO/IE;

pa3nuyaTh YCIOBUS NMPUMEHHUMOCTH H3YYEHHBIX MOJAeNeH (U3HUecKux Tenl
Y TIPOLIECCOB (SIBICHUN);

pa3nuuath ycnoBUS (TpaHUIBl, O0OJACTH) TPUMEHUMOCTH HW3YYCHHBIX
(U3UYECKUX 3aKOHOB, TOHUMATh BCEOOMU xapakTep (yHIaMEHTAIbHBIX 3aKOHOBH
OTPaHUYEHHOCTh UCTIOIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBICHATH DIEKTPOMArHUTHBIC, KBAHTOBBIE IPOIIECCHI
U SBJICHHS, WCIOJIb3Ysl OCHOBHBIC TIOJOXKEHUS ¢ 3aKOHBI JJIEKTPOJUHAMUKH
Y KBaHTOBOU (DU3UKU;

OTHCHIBATHh U3yUEHHBIE (PU3UUECKHE MPOIIECCHI U SBIICHUS;

OOBSICHATH OCOOCHHOCTH TIPOTEKAHUS M3YyYCHHBIX (PU3UUYECKUX SIBICHUIA,

MPOBOJIUTH MCCIEAOBAHNE 3aBUCUMOCTEH (PU3NIECKUX BEIUINH
C HCIOJb30BAHUEM TMPSMBIX W3MEPEHUM, MPH 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKCcHpOBaTh Pe3yIbTATHI MONYYEHHON 3aBUCHUMOCTH (DM3MUECKUX BEJITUYHUH B BHJIC
rpaduKoB ¢ yueToM aOCONIOTHBIX MOTPENTHOCTEW W3MEpPEHUM, JeaTh BBIBOJBITIO
pe3ysbTaTam UCCIeI0BaHNUS;

MIPOBOJUTH KOCBEHHBIC M3MEpPEHUs (PU3HMUECKUX BEITMYHH, P 3TOM BHIOUPATH
ONTUMAJIbHBIA METOJ W3MEpEHUs, OIICHUBATh aOCOJIIOTHbIE M OTHOCHUTEIIbHBIC
MOTPENTHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUM;

MPOBOJUTH ONBITHl IO TMPOBEPKE NPEITIOKEHHOW THUIIOTE3bI: IJIAHUPOBATH
OKCIIEPUMEHT, CcOOMpaTh  OKCIIEPUMEHTAIbHYI)  YCTaHOBKY, aHAJIM3UPOBATH

IMMOJIYUYCHHBIC PC3YJIbTAaThl U JICJIaTh BBIBO/ O CTATYCC HpGI[J'IO)KGHHOﬁ THUITOTEC3HI,
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coOoaTh MpaBmia O€30MacHOTO TpyJa MpPU NPOBEACHUU HCCIICIOBAHUINB
pamKax MpaKkTUKyMa u y4eOHO-HCCIIeIOBATEIbCKOM JESITENLHOCTUC
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U Ja0OPATOPHOTO 000PYJOBAHMUS;

peniaTh pacyeTHbIC 3aJ]a4M C SIBHO 33JJaHHOW M HESBHO 3aJaHHON (pu3myeckoi
MOJIETIBIO;

peliatb KaueCTBEHHbIC 3aJlauM, TPEOYIoIUe MPUMEHEHUs 3HAHUM U3 pa3HbIX
pa3fenoB Kypca (U3MKM, a TakXKe HHTErpalud 3HaHUM W3 JAPYTruX MpeaIMEeTOB
€CTECTBEHHO-HAYYHOTO0 IMKJIA: BBICTPAMBATH JIOTMYECKYIO LIETIOYKY pPacCy>KICHUUN
C OIOPOI Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUA Ul OOBSICHEHHS] OCHOBHBIX IPUHIUIIOB
paboThl U3MEPUTENIBHBIX MPUOOPOB;

aHaJIM3UpPOBaTh W OLIEHWBATh TMOCJEACTBUS OBITOBOM M MIPOU3BOIACTBEHHOM
NESTENbHOCTA YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH MpPOLEcCaMu, € MO3UIHHA
HKOJIOTUYECKOM 0e30macHOCTH, MpeACTaBICHUM 0 panoHaIbHOM
IIPUPOOIIOIB30BaHUN, @ TAKXKE Pa3yMHOM MCIOJb30BAHUM JOCTHKEHUN HAayKHH
TEXHOJIOTUM JIsl JalIbHEUILEro Pa3BUTHSI YEJIOBEYECKOTO O0IIECTBA;

MPUMEHSTh Pa3IMYHBIE CMOCOOBI paboThl ¢ uHMOpMaruen QU3NIECKOTro
COJIEp>KaHMs C UCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALIMOHHBIX TE€XHOJOTUM, IPU
TOM HCIIOJIb30BaTh COBPEMEHHbIE HWH(MOPMAIIMOHHbIE TEXHOJIOTHUU IS TIOHCKa,
nepepaboOTKU W MPEABSBICHHUS YYeOHOM M Hay4dHO-TIOMYJSIpPHOM HH(OpManuw,
CTPYKTYPUPOBAaHUSA W HMHTEpIpETAluu HHPOPMALMH, MOJYYEHHOW U3 Pa3IHUHBIX
MCTOYHHUKOB, KpUTHUECKU aHATTU3UPOBATh MOTyYaeMyto HH(POPMAIUIO U OLIEHHUBATh €€
JOCTOBEPHOCTh KAaK HAa OCHOBE HMMEIOUIMXCS 3HaHWI, TaK M HAa OCHOBE aHalIM3a
MCTOYHUKA MHGOPMAIINH;

NPOSIBIISITH OPraHU3ALMOHHBIE U TO3HABATENIbHBIE YMEHHUS CaMOCTOSITEIBHOIO
NpUOOPETeHUs] HOBBIX 3HAHMM B MPOLIECCE BBIIIOJIHEHHUS NPOEKTHBIX M Y4eOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B IPYIMIE C UCIIOTHEHUEM PA3IMUHbBIX COLUAIBHBIX POJIEH;

OPOSBIIATh MOTHBALMIO K Oyaymed mnpodecCHOHATbHON JAESITeIbHOCTH IO

CHEIHATBHOCTAM (DPU3UKO-TEXHHUECKOTO IIPODHIIS.
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TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Haumenosanue
Ne KommuecTBo
pa3nenoB U TEM [IporpammHOE conepxxanue
/o 4acoB

y4eOHOro rpeMera

Pasznen 1. Mexanuka

1.1 TlorpemHoctu 2 DKCIEpUMEHT U TEOPUS B IIPOLIECCE
B OKCIICPUMEHTE no3HaHus Mpuposl. HabmroaeHue
(texuus) Y DKCIIEPUMEHT B (PUBHKE.

Crnioco0bl u3Mepenus puandeckux
BEJIMYHH (aHAJIOTOBBIC U ITU(POBHIC
U3MEpUTEIbHBIE TPUOOPHI,
KOMITBIOTEPHBIE TATYNKOBBIC
CHUCTEMBI).

[Torpemuoctu n3mepenuit
buzndyecknx BeIu4uH (a0CoTI0THAS
1 OTHOCHUTEJIbHAs).

I'unore3a. @u3nyeckuii 3aK0H,

I'paHUuIbI €TO IPUMCHUMOCTH

XapakTepuCcTUKa AeSITEIbHOCTH

oOyyJarommxcs

Onepuposams NOHAMUAMU:
HaAOII0/IEHNE, DKCIIEPUMEHT, TUTIOTE3a,
Teopus, GpU3nIecKas BeIUINHA,
(bu3nYecKuil 3aKOH, U3MEPUTEIbHBIN
pudop, U3MEpPEHUE, PE3yIbTAT
U3MEPEHHSI, [IeHa JACTICHUS IIKAIIbI
npudopa, MOrpeurHOCTh U3MEPEHHUS.
lIpusooums npumepsvr HaONIOICHUS,
HKCIIEPUMEHTA, TUIIOTE3bl, TEOPHH,
(bU3UYECKUX BEIIMUUH, PU3MUESCKUX
3aKOHOB, U3MEPUTEIHHBIX MPUOOPOB.
Onpedensams 1IEHY JIeJCHUS TIKAJIbI
npudopa, adCOTIOTHYIO OTPELTHOCTD
PSIMOTO U3MEPEHHUSI.

3nams GOPMYIIBI 1J1 OLEHKU
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1.2

OneHka norpemHocTen
MPSIMBIX U KOCBEHHBIX
U3MEPEHUMN
(camocTosTENbHAS

pabora)

Ornpenenenue norpemHocTen
PSIMBIX U3MEPEHUN 110 33JTAaHHBIM
pe3yapTaramMm U3MEPEHUN.
[Tpuembl OLICHKH TOTPEIIHOCTEN

KOCBCHHBIX H3M€p€HHI>'I

OTHOCHUTEJIbHOM ITOIPEIIHOCTH
KOCBEHHOI'O U3MEPEHUS, IIPABUIIA
OKpYTJIEHHUS a0COTIOTHBIX
IIOIPEITHOCTEN, BBIPAXKEHNE
OTHOCHUTEJIbHBIX MMOIPEIIHOCTEN

B IIPOLIEHTAX

Onepupogamsb NOHAMUAMU.
abCOTIOTHAS TOTPEIIHOCTh U3MEPEHHUS,
OTHOCHTEJIbHAS MTOTPEIIHOCTD
U3MEPEHUS.

IIpusooums npumepsvl TPSIMBIX

Y KOCBEHHBIX U3MEPEHHUM.
Onpedensime OTPEIIHOCTH MPSIMBIX
U3MEPEHUN.

Hcnonvzosams METO TPAHULL

JUTS OLIEHKH a0COJIFOTHOM MOTPEIIHOCTH
PSIMOTO U3MEPEHUS, TIPABUIIA
OKpYTJIEHHUS aOCOTIOTHBIX
MOTPEIIHOCTEN, (POPMYJIBI ISl OLIEHKH
OTHOCHUTEJIbHON MOTPENTHOCTH
KOCBEHHOI'O U3MEPEHHUS.

Ymemwb okpyrisiTh a0COIOTHBIC

35



1.3.1 VYcpennenue
n3mepennii. CnydaitHas
MOrPENIHOCTD

(IpaKkTHKyM)

1

[TpubopHBIEC MOTPEITHOCTH,
CIIydaiiHbI€ U CHCTEMaTHIECKHE

MIOTPEIIHOCTH

MOTPENIHOCTH, BBIPAXKATH
OTHOCHUTEJIbHBIE IOTPEIIHOCTH

B IIPOLICHTAX.

Pewamyo 3anaum Ha OLIEHKY
OTHOCHUTEJIbHBIX MOTrPEUTHOCTEN
Onepuposams NOHAMUAMU:

npuOOpHAs! MOTPELIHOCTD, CITydaitHas
MOrPENIHOCTD, CUCTEMATUYECKas
NOTPEIIHOCTh, CPEAHEE 3HAUCHHUE.
Ilpusooums npumepvi IPUOOPHOM,
CIIy4YalHOM Y CUCTEMATUYECKOU
MMOrPENTHOCTH.

Onpedensaims SKCIEPUMEHTAIBHO HA00P
3HaYeHUM (HU3NUECKON BETUUMHBI

IIPU POBEICHUH HECKOIbKHUX
HE3aBUCHUMBIX U3MEPEHUM.
Hcnonvzosams HOpMyIBI 151 CPETHETO
apu(pMEeTUUECKOTO HECKOJIBKUX YUCET,
JUTS OIIEHKH a0COJIFOTHOM TOTPEIIHOCTH
3Ha4YeHUs (PU3NUECKON BEITUYUHBI,
OLICHEHHOI'0 KaK cpeJHee

apudmMeTruecKoe Habopa ee 3HAUCHUI.
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1.3.2 Kunemarnueckue
WU3MEpPEHUS TaTbHOCTH
oJjieTa, pacyer
HAa4aJIbHOM CKOPOCTH

(TTpaKTHUKYM)

ITepemenienne, CKOPOCTh

Y YCKOPEHHUE MAaTepUAIIbHON TOUYKH,
UX MPOEKIMU HA OCU CUCTEMBI
KoopauHat. CloXeHue
MEPEMEICHUMN U CIIOKEHHUE
CKopocTei. JIBrKeHue Tena,
OpOIIIEHHOTO TIOT YTJIOM

K TOPU30HTY. 3aBUCUMOCTh

Oyenusamsb 3HaAUCHUE U3MEPSIEMON
¢bu3nyecKoil BETUUMHBI KaK CpeiHee
apudmMeTruecKoe Habopa ee 3HAaUCHUH,
MOJTyYEHHBIX MPU IPOBEACHUU
HECKOJIbKMX HE3aBUCUMBIX U3MEPEHUH,
aOCOJIIOTHYIO U OTHOCHUTEIBHYIO
HOTPEIIHOCTh 3HAYEHUS 3TOM
(hU3UYECKON BEITMYMHEI.
Ycemanasnusams 63aumocsnzu

MEX/Ty OLIEHKOM 3Ha4eHUsI (PU3HNUECKOi
BEJIMYMHBI, ONPEEIIEMOi

M0 pe3yJIbTaTaM HECKOJIbKUX
HE3aBUCUMBIX U3MEPEHUH, U CPETHUM
apu(pMeTHIeCKUM HECKOIBKHUX YNCE
Onepuposamv NOHAMUAMU:

CKOpPOCTb, YCKOPEHHUE, CBOOOTHOE
najieHue, 1ajJbHOCTh I0JIETa,
a0COJII0THAS IOTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS IOTPEIIHOCTD
HU3MEPEHHS.

IIpueooums npumepsi CBOOOJHOTO

MaaCHHrA TCII IIPU pa3JIMYHbIX
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KOOPJMHAT, CKOPOCTH U YCKOPEHUS

MaTepHaJILHOﬁ TOYKH OT BpCMCHH

3HAQYEHUSX HAYaJIbHOM CKOPOCTH,
IIPU PA3HBIX YIJIaX MEXy HauyaJabHOU
CKOPOCTBIO M TOPU3OHTOM.
Hcnonvzoeams pyneTky,
KHUHEMaTuueckue (opMyJibl,
OMUCHIBAIONINE ABUKEHUE TENA,
OpOIIEHHOIO MO/ YIJIOM K TOPU30HTY.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH JJAJTbHOCTH IOJIETA TeNa,
OpOIIEHHOTO TOPU30HTAJILHO,

OT €ro HayajabHON CKOPOCTH.
Hccrnedosamsb 3aBUCUMOCTD 1aJIbHOCTH
noJiera TeJsa, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAYAIIbHOU
CKOPOCTH U UHMEPNPemuposamso
MOJTYYEHHBIE PE3YIbTATHI.

Pewams 3agady Ha onpeneneHue

10 IKCTIEPUMEHTAIBHBIM JAHHBIM
Ha4yaJIbHOM CKOPOCTH TeJIa,
OpOIIEHHOT'0 TOPU3OHTATBHO.
Onpeoensamsb aOCOMIOTHYIO

N OTHOCHUTCIIbHYIO ITOTPCITHOCTD
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1.4 TIpocreiimmue
r€OMETPUICCKUC
U3MEpEHUS
(camocTosTeNbHas

pabora)

1.5 TI'paduku
AKCIIEPUMEHTAIBHBIX

3aBUCUMOCTEM.

Mertoapl 1 preMBbI IPOBEICHUS
IPSAMBIX M KOCBEHHBIX H3MEPEHUN
r€OMETPUYECKUX BEJIMYMH (JIJTMHA,

yTOJI, TJIOMIA b, 00BEM)

['pacduueckoe npencraBaeHue
3aBUCUMOCTEN (PU3UUECKHUX

BEJIMYMH APYT OT apyra. JInnelnas

HA4YaJIbHOM CKOPOCTH TEIIa,
OpOIIEHHOT'O TOPU30HTAIBHO
Onepuposams NOHAMUAMU:
a0COTI0THAS TTOTPEITHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS TTOTPEITHOCTD
U3MEpPCHHUS.

3Hamb METO/IbI ¥ IPUEMBI IPOBEICHUS
MIPSIMBIX U3MEPEHUI TEOMETPUUECKHUX
BEJIMYMH.

Ipumensmov HGOpMyITBI

JUIS oTipeieeHust abCOMIOTHBIX

Y OTICHKH OTHOCUTEIBHBIX
MIOTPEIIHOCTEM.

Pewams 3a1a1y Ha onpeeneHne
miomaad GUrypsl 1 oobema Tesna

0 PKCTIEPUMEHTAILHO U3MEPEHHBIM
3HAUCHUSM JIJTUH.

Onpeodensamp 3HaYCHHUS] OTHOCUTEIIbHBIX
IIOrPEMIHOCTEN B MPOLIEHTax
Onepuposams nousmusamu: Tpaduk
3aBUCUMOCTH OJTHOM (pr3nyeckoi

BEJIMYMHBI OT APYTrOU, JINHENHAS
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I'papuueckas
00paboTKa JaHHBIX

(JTex1us)

3aBHCHUMOCTD. Y TJIOBOH
K03 HUIIMEHT U CBOOOTHOE

cJIaraeMOE€ JIMHEMHOM 3aBUCUMOCTH

3aBUCUMOCTb, YTJI0BOU KO3 PUIIUEHT
U CBOOOJIHOE caraeMoe JIMHEHHON
3aBUCUMOCTH, alMPOKCUMAIIHS,
MHTEPIOIALHNS, SKCTPATIOJISIIIHS.
3namb paBuIIa MOCTPOEHUS IpaPUKOB
3aBUCUMOCTEH (PU3NIECKUX BETUIHH
ApYT OT Apyra.

Cmpoums TpapuKH JIMHCHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEJIMYUH
ApPYT OT Apyra.

IIpumensame ipaBuiIa MOCTPOCHHUS
rpaMKOB 3aBUCUMOCTEN PU3NUECKUX
BEJIMYMH JIPYT OT JpyTa.

IIpusooums npumepwvl anmpoKCUMALUH,
UHTEPIIOJSAIUN, IKCTPATIOJISAIINH.
Ymemos ipoBOIUTH IIpOLIEYPBI
anmpoKCUMaly, UHTEPIOJISIIUHY,
AKCTPANOJIALIMH.

Onpeodensame 3HAUEHUS YTIIOBOTO
Kod(pdunreHTa u CBOOOITHOTO
cllaraeMoro JIMHEMHOM 3aBUCUMOCTH,

OLICHUBATh UX a0COJIIOTHBIE
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1.6

O6paboTka
HEJIMHEHUHBIX
3aBUCHUMOCTEH:
JUHeapu3aIys,

IIOACUCT I10Iaau

I'padprueckoe npeacrapieHue
3aBUCUMOCTEN (PU3NUECKHUX
BEJIMYUH JPYT OT PYyTa.
Henunelinas 3aBucumMocThb

U ee JIMHeapu3alus

MOTPENTHOCTH.
Yemanasnusame 63aumocssnsu mexny
MAaTEMaTUYECKUM MTOHITUEM «JIMHEHHAS
GYHKIUS» U JIMHEWHON 3aBUCUMOCTBIO
(hU3UYECKUX BEJIUYMH JIPYT OT JApyTa.
Hccrneoosamv u unmepnpemuposams
rpaduKy JIMHEHHBIX 3aBUCUMOCTEH
(U3UYEeCKUX BEIMYUH JAPYT OT APYTa.
Pewamys 3anaun Ha TOCTPOEHHE
JUHEHHBIX TPAPUKOB 3aBUCUMOCTEH
(U3MYECKUX BEJIMYUH APYT OT ApyTra
0 33JJaHHBIM Habopam
AKCHEPUMEHTAJIBHBIX JAHHBIX,
OMPENEIATh MO MOCTPOCHHOMY TpapuKy
yri0Boi KOd(pPUIIUEHT 1 CBOOOIHOE
cllaraeMoe, OLEHHUBATh UX a0COJIFOTHBIE
Y OTHOCHUTEJIbHBIE IOTPEMIHOCTH
Onepuposams nonamusamu: rpapuk
3aBUCHUMOCTH OJTHOM (HDU3NUECKOM
BEJIMYMHBI OT IPYIroi, HEJTUHEHas
3aBUCUMOCTbD, JINHEAPU3ALIUS

HEJIMHEMHOM 3aBUCUMOCTH, IJIOIIAlb
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1oj rpauKom,
IIOCTPOCHUE
KacaTeJbHbIX

K rpaduky (JeKIms)

o1 rpaikoM 3aBUCUMOCTH,
KacaTenbHas K rpaduKy 3aBUCHMOCTH
B JAHHOM TOYKE.

3Hams TipaBUIIa TOCTPOCHHS TPa(PUKOB
3aBUCUMOCTEH (PU3NICCKUX BETUIHH
JPYT OT JIpyra, PU3nIeCKUuil CMBICT
TJIOIIA N TIOJ] TPaprKOM 3aBUCUMOCTH
Y KacaTeJIbHOM K TpaduKy 3aBUCUMOCTH
B JJAHHOM TOYKE.

Cmpoums UCXOAHBIE

U JINHEapU30BaHHBIC TPAPUKH
3aBUCHMOCTEH (PU3UYECCKUX BEIIMUHUH
JPYT OT JIpyra, KacaTeabHYIO K Tpaduky
HEJINMHENHON 3aBUCUMOCTH B JaHHOU
TOYKE.

Ilpumensameo nipaBUIia MOCTPOCHUS
rpaduKOB 3aBUCUMOCTEH (PU3MIECKUX
BEJIMYUH JIPYT OT JApyra.

Onpedensims 3HAUCHHS TUIOIIAIN

o rpauKoM 3aBUCUMOCTH

Y yrJioBoro koddduimenra

KacaTeJlbHOU K rpauKy HETMHEHHON
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3aBHCHMOCTH B JAHHOW TOYKE,
OLIEHHBATh UX a0COJIOTHBIE
MOTPETTHOCTH.

Yemanasnuseams 63aumocensu

MEXTy MAaTEMAaTHUECKUM MTOHSITHEM
«(QYHKITUS» ¥ 3aBUCUMOCTBIO
(bu3NYECKUX BETUYHH JPYT OT JIpyTa.
Hccrnedosamv u unmepnpemuposams
rpaduKy HETMHEHHBIX 3aBUCUMOCTEN
(bu3nyecKux BETUYHH JPYT OT JIpyTa.
Pewams 3anaun Ha TOCTpOEHUE
JTUHEAPU30BaHHBIX TPAPUKOB
3aBUCUMOCTEN (PU3NYECKUX BEITUUHH
APYT OT ApyTa Mo 3aJaHHBIM HabopaM
AKCIIEPUMEHTAIBHBIX JaHHBIX,
OTIPEAETATH 0 TOCTPOSHHOMY IpauKy
yri0Boi KOd(pPHUIIUEHT 1 CBOOOIHOE
clilaraemMoe, OLlEHUBATh UX a0CONIIOTHBIE

N OTHOCHUTCJIIbHBIC ITOTPCIIHOCTHU

1.7 H3amepenue 2 PaBHOMEpHOE M HEPAaBHOMEPHOE Onepuposams nowsimusmu. rpadux
3aBUCUMOCTH MPSIMOJIMHEWHOE JIBUKEHHE. 3aBUCUMOCTH OJHOU (pU3NIECKOM
KOOPAWHATHI TPaHUIIbI Koopaunara, Bpemsi, CKOpOCTb BEJIMYUHBI OT JPYroi, HEIMHEHHas
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001aCTH HAMOKaHUS
OT BPEMCHH.
Jluneapuszanus
3aBUCHMOCTH

(IpaKTUKyM)

1.8 Usyuenwue ympyroro
rucTepesunca

(TTpaKTHUKYM)

Cuia. 3mepenue cuiibl
JTAHAMOMETPOM. YTIPyTrue
¥ YaCTUYHO ynpyrue nedopmaruu.

Cuia ynpyroctu. 3akoH ['yka.

3aBUCHUMOCTbD, JIMHEAPU3AIIUS
HEJIMHEWHOW 3aBUCUMOCTH.

Cmpoumb IMHEApU30BaHHbBIN TpaduK
3aBUCUMOCTH (PHU3NYECKUX BETUUHH
ApPYT OT Apyra.

IIpumenams paBUia MOCTPOCHUS
rpauKOB 3aBUCUMOCTEHN (PU3UIECKUX
BEJIMYUH JIPYT OT Apyra.

Onpedensimeb 3HaYEHUS YTIOBOTO
Kod(pdurrerTa u CBOOOIHOTO
ciaraemMoro rpaduka JMHEHHON
3aBUCUMOCTH, OLICHUBATH

UX a0COJIFOTHBIE MOTPEITHOCTH.
Hccrneoosamv u unmepnpemuposams
HEJIMHEHHYIO 3aBUCUMOCTh KOOPAMHATHI
IpaHUIlbl 00JACTH HAMOKaHUs OyMaru
OT BPEMEHU.

Hcnonvszoeams CEKYHIOMED U PYJIETKY
Onepuposams nousamusmuy. CUiIa,
nedopmarius, yupyrui ructepesuc.
Ymems bopmynupoBats 3akoH ['yka,

coOupaTh 3KCIEPUMEHTAIbHYIO
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OtkiioHeHus ot 3akoHa ['yka.
I'ucrepesuc. Pabora cusl
Ha MaJIOM ¥ Ha KOHCYHOM
nepemMenienu. ['paduyueckoe

npeacTaBiIeHrue PaOOThI CUIIbI

YCTaHOBKY.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHMOCTH JUIMHBI 00BEKTa OT
BEJIMYMHBI TPUIIOKEHHON K HEMY CHJIBI.
Cmpoums HeTUHENHBIN rpaduk
3aBUCUMOCTH (PU3NYECKUX BETUIHH
ApYT OT Apyra.

IIpumensams paBuiIa MOCTPOCHHUS
rpadMKOB 3aBUCUMOCTEHN (PU3HMUIECKUX
BEJIUYMH JIPYT OT JIpyTa.

Hccneoosamv u unmepnpemuposamso
HEJIMHEWHYIO 3aBUCUMOCTD JJTUHBI
00BEKTa OT BEJIMYUHBI TPUIIOKEHHOM

K HEMY CHJIBI.

Onpeoensams yroa HaKJIOHA
KacaTelbHOU K rpaduKy HeIMHEHHOM
3aBUCUMOCTH B JIAHHOM TOYKE, TIJIOIIA/Th
o1 TpauKoM, OIEHUBATH A0COTIOTHBIE
Y OTHOCHUTEJIbHBIE MOTPEITHOCTH ITUX
BEJTMYHH.

Hcnonvzosams CEKyHIOMED

Y TMHAMOMETP.
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1.9

Haxoxnenne Macchl
JIMHEWKHU Y IIIpHULA
C IOMOIIBIO
YPaBHOBEIIUBAHUS

pbrvara (IpakTUKyM)

AOGCOIIOTHO TBEPAOE TETIO.
BpamarenbHoe aBuKeHue
TBEpPAOTO Tejaa. MOMEHT CHIIBI
OTHOCHUTEJIbHO OCHU BpAILICHUS.
[Tneuvo cuibl. CioxxeHue cui,
MPUJIOKEHHBIX K TBEPJIOMY TETY.
LlenTp TsKxECTH TEMa. Y CIIOBUSA

paBHOBECHS TBEPAOrO Tena. Peruar

Yemanaenueams 63aumocesnsu

MEX]Ty OIpeaeeHueM pU3NIECKOM
BEJIMUMHBI «MEXaHUYeCKasi paboTay

Y T€OMETPUYECKUM TOHSATHEM
«III0IAAb MO TpahuKOM 3aBUCUMOCTH
BEJIMYMHBI CUJIBI OT BEJIMYUHBI
nedhopmanum»

Onepupogams nousAmuamu: MOMEHT
CHJIBI OTHOCHUTEIHHO OCH BpAIICHUS,
IUIEYO CUJIBL, IEHTP TSHKECTH Tea,
phIvar.

Ymems popmynarpoBaTh NpaBUiIo
MOMEHTOB, YCJIOBHS PaBHOBECHS
abCOJIOTHO TBEPAOTO TEJIa, CKIIAJbIBAThH
CHJIBI, IPUJIOKEHHBIE K TBEPJOMY Ty,
coOHpaTh SIKCIEPUMEHTATIHHYIO
YCTaHOBKY.

IIpusooums npuMepbl NPUMEHEHUS
pBIYaroB.

Dopmynuposams TUTIOTEIY O XapaKTepe
3aBUCUMOCTH KOOPJMHATHI TOUKU

ONOPBI YPAaBHOBEIIEHHOTO pblUara

46



OT BEJIMYHUHBI CHIIBI, PUII0KEHHON

K €ro KOHILY.

Cmpoums TMHENHBIN rpaduk
3aBUCUMOCTH (DU3UUECKUX BEIUYUH
ApPYT OT Apyra.

IIpumensame ipaBuiIa MOCTPOCHHUS
rpaduKoB 3aBUCUMOCTEHN (PU3NUECKIX
BEJIMYMH JIPYT OT JApyra.
Hccredosamv u unmepnpemuposams
3aBUCUMOCTH KOOPAMHATHI TOUKH
OTIOPBI YPABHOBEIICHHOTO phluara

OT BEJIMYMHBI CHJIbI, PUII0KEHHON

K €ro KOHILY.

Onpeoenams 1o rpaduKy TUHEUHOU
3aBUCUMOCTH 3HAUYEHUS YTIIOBOTO
Kod(pduiiuerTa u cBOOOTHOTO
CJIaraeMoro, OlleHMBaTh a0COTIOTHBIE
Y OTHOCHUTEJIHbHBIC TTOTPEITHOCTH ATHUX
BEJIMYUH.

Hcnonvzosams nUHENKY, a TaKxKe
HITPUIL C JEICHUSAMH I U3MEPECHHUS
o0bema.

Pewamw 3a1a4M O paBHOBCCHUU pbIvara
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1.10 Wsmepenwue
koadduirenTa
DYHEPTEeTUYECKUX MTOTEPh
IIPU OTCKOKE IIapHuKa
OT MTOBEPXHOCTH

(TTpaKTHUKYM)

Nmnynbe cuitbl 1 N3BMEHEHHE
UMITyJIbCa TeJIa. 3aKOH COXPaHEHUS
uMnyJibca. Kunernueckas sHeprus
MaTepualbHOU TOUKH. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPTrUH MaTEPUAIIBHON TOUKHU.
IloTeHnmanbHbBIC

Y HEOTEHUHAIbHBIC CUJIBL.
[ToreHunanbHas YHEPrus.
[TorennumanbHas 3HEprus Tena

B OJIHOPOJIHOM I'PaBUTAIlHOHHOM
nosie. CBs3b pabOThHI
HENOTEHIUAJIBHBIX CUJI

C U3MECHEHUEM MEXAHUYECKOU
SHEPIrUU CUCTEMBI TEJ. 3aKOH
COXPaHEHUSI MEXAHUYECKON
SHEPruu. YIPYrue u Heyrpyrue
CTOJIKHOBEHHMsI. BHyTpeHHs1s

JHEprus Tena

Onepuposams NOHAMUAMU: AMITYJIbC
CHWJIBI, UMITYJIBC T€Ja, KHHETUYECKas
SHEPrus MaTepUaIbHON TOUKH,
MOTEHIIMAJIbHBIE U HETIOTEHIMAIbHBIE
CWJIbI, TOTEHIIMAIbHAS YHEPTUS

(B T.4. T€na B OJHOPOTHOM
I'PaBUTALIMOHHOM I10JIE), YIPyTHe

Y HEYNIPYTHE CTOJIKHOBEHUS.

Ymems popmynupoBaTh 3aKOH
COXpaHEHUS UMITYJIbCA U TEOPEMY

00 U3MEHEHNH KMHETUYECKOW YHEPTUU
MaTepUaIbHOW TOYKH, 1aBaTh
OIpe/ieJICHUE MOTEHIIMATBHBIX

Y HEMOTEHIMAJIbHBIX CHUIL
(opMyIIMPOBATH 3aKOH COXPaHEHUs
MEXaHHYECKON IHEPTUH.

IIpueooums npumepwl Cly4aes,
KOI'/Ia UMITYJIbC TeJIa COXPaHAETCS
WM HE COXPAHSIETCS, KOTaa
MEXaHUYECKask SHEPTUs CUCTEMBbI
COXpaHSETCsl WM HE COXPaHSIEeTCH,

YOPYTUX U HEYNIPYTUX CTOJIKHOBEHUMU.
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Uroro no pazneny

20

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapHKa
MOCJIE COYJapEHUs C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBHICOTHI
copoca.

Cmpoums TMHEWHBIN U HETMHEHHBIN
rpaduK 3aBUCUMOCTH (PU3NUYECKUX
BEJTUYHH JIPYT OT JIpyra.

Ilpumensams TipaBUIIa TOCTPOCHUSA
rpaduKoB 3aBUCUMOCTEN (PU3HUIECKUX
BEJIMYUH JPYT OT JApyra.

Hccrnedosamv u unmepnpemuposams
3aBUCUMOCTb BBICOTHI OTCKOKA IIIapHKa
MOCJIE COYJaPEHUs C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pyJeTKy.

Pewamw 3anaun 00 aOCOTOTHO
YIPYTHUX U a0COJIIOTHO HEYPYTHX

COyTapeHUSX
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Pa3nen 2. MouaekyisipHasi Gu3uKa U TEpMOIUHAMHUKA

2.1.  Onpenenenwue 2 KonuuecTBo TEMIOTHI.
TEIUIOEMKOCTH TemnoemMkocTs Tea. Y 1ejibHas
TBEPAOTO TeJla Y MOJISIpHAsl TEIIOEMKOCTH
(IpaKkTUKyM) BEILECTBA. Y PABHEHUE TETIOBOTO

Oamanca. TerioBoe paBHOBeCHE

Onepuposams nowsmusimu: KOJIMIECTBO
TEIJIOTHI, TEIJIOEMKOCTh TeJa, YAeIbHas
1 MOJISIpHAs TeTNIOEMKOCTH BEIIICCTBA,
TEIJIOBOE PaBHOBECHE.

Ymems bopmynupoBaTh ypaBHEHHE
TEIJIOBOTO OanaHca, CoOUpaTh
AKCIIEPUMEHTAILHYIO YCTAaHOBKY.
IIpusooums npumepol Ten,
001aTaIONINX OJJUHAKOBOM
TEIIOEMKOCTBIO, HO Pa3IuYHON
YAETBEHON TETUIOEMKOCTHIO.

Ilpumensams ypaBHEHHE TEIJIOBOTO
OanaHca JuIs ONMCaHus Mporiecca
TEMI000MEHa TBEPIOTO TeJla C BOJIOH.
Hccneoosams TennooOMEH

MEXK Ty TBEPABIM TEIIOM U KUIAKOCTIMHU
U UHmMepnpemuposams pe3ynbTaThl
9THUX OIIBITOB.

Onpeodensimsb TETUIOEMKOCTb TBEPIOTO
TeJa Ha OCHOBAHUH PE3YIbTaTOB

OMBITOB MO U3YYECHUIO TEMIO0OOMEHA
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2.2.

N3mepenne
TeMIEPaTyphl pyK
AKCIEPUMEHTATOPA
U J1aBJICHUS, KOTOPOE
MOTYT CO311aTh

€ro JIETKHE

(TIpaKkTUKYM)

JlaBneHnue, o0beM, TEMIEpaTypa,
KOJINYECTBO BellecTna. MneanbHpii
ra3. Ypasaenue MenaeneeBa—
Knaneiipona. I"'a30BbIe 3aKOHBI.
["a30BBIl TEpMOMETD

MEXIY TBEPABIM TEJIOM H KUJIKOCTIMU
C Pa3HBIMHU TEMIIEpPATypaMu, OIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MIOTPEUTHOCTH U3MEPEHHON BEJTUYMHBI.
Hcnonvzoseams TEPMOMETD.
Yemanasenusams 63aumocsasu

MEX Iy 3aKOHOM COXPaHEHUS YJHEPTrUuu
¥ ypaBHEHHMEM TEIIOBOTO OajaHca.
Pewamy 3anaun Ha TpUMEHEHUE
YpaBHEHMS TEIJIOBOTO OajlaHca
Onepuposamv noHamusmu: JaBicHUE,
o0beM, TeMIeparypa, KOJIN4eCcTBO
BEILICCTBA, UJCabHbIN Ia3.

Ymemsw 3anucwiBaTh ypaBHEHUE
MenneneeBa—Knaneipona,
(hopMyIHpOBaTh Ta30BbIC 3aKOHHI,
coOupaTh IKCIEPUMEHTAITHHYIO
YCTaHOBKY.

3Hamo yCTPONCTBO U MPUHIIUI pabOTHI
ra3oBOro TepMOMETpA.

IIpusooums npumepvl NTOBEACHUS ra3a
IpY U3MEHEHUU €ro JIaBJIeHUs, 00beMa,
TEMIIEPATYPBHI.
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2.3.

O dexTuBHBIN
KoduImeHt
KECTKOCTU CHCTEMBI.
Onpenenenue Moaynist
FOHra npoBonoku

C MIOMOIIBIO phlYara.
Onpenenenue npeaena
yrnpyroi aedopmaruu
(IpaKkTHKyM)

Jedbopmaniuu TBEpAOTro Tea.
Pactsikenue u cxxatue. Moaynb
IOnra. Yopyrue u Heynpyrue
nedopmanmu. [Ipenen ynpyrux
nedopmanuii. 3akox ['yka.
MoOMEHT CHIbl OTHOCUTEIIBHO OCH
BpauieHus. [limedo cuibl. YcnoBus

paBHOBECHS TBEPAOrO Tena. Peruar

IIpumenams MTUHENKY U CEKYHIOMED.
Onpedensime TEMIIEPATYpy U JaBICHUE
UJIEAIBHOTO rasa 1o pe3yJibTaraM
OIBITOB C CAMOJIEIbHBIM Ira30BbIM
TEPMOMETPOM.

Hcnonvzoeams TMHEUKY

Y CAMOJENbHBIN Ta30BbI TEPMOMETP.
Yemanasnusams 63aumocsnsu

MEX Iy BHEITHUMU U BHYTPEHHUMH
MakponapameTpamMmu
TEPMOJAMHAMUYECKON CUCTEMBI.
Pewamys 3anaun Ha npuMeHEHNE
ypaBHeHus MenaeneeBa—Kianeipona
Onepuposams noHamusmu.: yupyrue
U Heynpyrue aepopmanum,

npejen ynpyrou aedopmanuu,
Moayibs FOHra, MOMEHT CHIIBI
OTHOCHTEJIBHO OCH BpAILIEHHUS, TUIEYO
CHWJIBI, pbIYar.

Ymems popmynupoBats 3akoH ['yka
s AepopMaIiy pacTsHKEHUS
OJTHOPOJIHOTO CTEPHKHS C MTOCTOSTHHBIM

IMOIICPCUYHBIM CCYCHUCM, YCIIOBUC
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paBHOBeCHs a0COJFOTHO TBEPJIOTO TEa,
coOupaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusooums npumepuvl ynpyrux

1 Heynpyrux aedopmaiiuii, MaTepraios
C paznuyHbIMU MoayJiamMu FOHTa.
Ilpumensams 3akoH ['yka s pacuera
nedhopMaIy pacTsKEHUS MPOBOJIOKH.
Hccrneoosamsb 3aBUCUMOCTD YAJIMHEHUS
MIPOBOJIOKU OT BEJIUYUHBI
PACTATUBAIOLIECH €€ CUJIbI

U UHMepNpemupo8ams

MOJIy4YE€HHbIE Pe3yJIbTaThl,

B TOM YHCJI€ JIJIsl OTIpE/IeTICHUsI TIpeieria
ynpyroi aedopmariu.

Onpeoenams monynb KOHra npoBoIoOKU
Ha OCHOBaHUU PE3YJIbTATOB OMBITOB

10 PACTSHKEHUIO MPOBOJIOKU

C IOMOILBIO PA3JIMYHBIX 110 BETUYUHE
CHJI, OLIEHUBATh a0COJIIOTHYIO

Y OTHOCHUTEJIbHYIO OTPEUTHOCTh

u3MepeHHoro moayns FOHra.
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2.4.

N3mepenue
koa(dduimenTta
MMOBEPXHOCTHOTO
HATSDKEHUST METOJIOM

OTpBIBA (IIPAKTHUKYM)

[ToBEpXHOCTHOE HATSIKEHHUE.
KoaddunneHT noBepXHOCTHOTO
HaTsoKeHUs. Criiia TOBEPXHOCTHOTO
HaTsokeHus. Kanwnsipasie
siBiieHus. JlaBiieHue

1101 ICKPUBJICHHOM MOBEPXHOCTHIO

xuakoctu. Gopmyna Jlamtaca

Hcnonvzo6ams HEpaBHOIUIEUUN pblyar
JUTSl YBEJIMYEHUS CUJIBI U TIEPEMEIEHUS.
Pewams 3a1aun Ha TPUMEHEHHE 3aKOHA
I'yka s pacuera pacTsKeHUs

U C)KaTUs CTEPIKHEN

Onepuposams noHamuiamu:
NOBEPXHOCTHOE HATSHKEHUE,

K03 (HUIHEHT MOBEPXHOCTHOTO
HATSDKEHUS, KAMWUIAPHBIC SBICHUS.
Ymemo 3anuceiBath GOpMYITy TSI CHITBI
MOBEPXHOCTHOTO HATSHKEHUS, POPMYITY
Jlarutaca auist onpeaeneHus JaBIeHUS
N0J1 UICKPUBIIEHHOW IMOBEPXHOCTHIO
KUIKOCTH, COOUpAThH
AKCIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsvl TOBEPXHOCTHBIX
SIBIICHUW W KaITWJUISIPHBIX SIBJICHUM.
lIpumensams METOI OTPHIBA PAMKHU

OT MOBEPXHOCTHU KUJKOCTH

Ui u3MepeHus korpduirenTa
MMOBEPXHOCTHOTO HATSKEHHUSI )KUIKOCTH.

Hccneoosams 3aBUCUMOCTD BETUUNHBI
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2.5.1. OmnpeneneHue TOUKH

POCHI (MMPAKTUKYM)

HacrlleHHbIe 1 HEHACHIIICHHbBIC
napel. KauecTBeHHas1 3aBUCUMOCTD
IUIOTHOCTH U JIaBJICHUS
HACBIIIEHHOT 0 mapa

OT TEMIIEPATYPHI,

WX HE3ABUCHUMOCTH OT 00beMa

CUJIbI, HEOOXOIMMOM JUIsl OTphIBA

OT MOBEPXHOCTH BOJIbI TPOBOJIOYHOM
paMKH, OT €€ epuMeTpa

U UHMepNPemuposams pe3yibTaThbl
IIPOBEICHHBIX U3MEPEHUM.
Onpeoenamob KO3PHUITHCHT
MMOBEPXHOCTHOTO HATSXKEHUS )KUIKOCTH
0 pe3yJibTaTaM MPOBEJAECHHBIX
U3MEpPEHUH, OIICHUBATh a0COIIOTHYIO
Y OTHOCUTEJIbHYIO MOTPEIIHOCTD
U3MEPEHHOUN BEITUYUHBI.
Hcnonvzoeams peryar st CO31aHUS
CHUJIbI 3a/IaHHOM BEJIMYUHBI.

Pewamsb 3anaun Ha TpUMEHEHNE
(hopMYyIIBI 711 CUJTBI TIOBEPXHOCTHOTO
HaTsDKeHus u popmynsr Jlammaca
Onepuposamv NOHAMUAMU:
HACBIIICHHBIA U HEHACBIIEHHBIN Tap,
BJIQXKHOCTB BO3/1yXa, a0COJIIOTHAS

1 OTHOCHUTEJIbHAS BIAKHOCTD.

Ymemsb kaueCcTBEHHO ONKCHIBATH

3aBUCHUMOCTH IINIOTHOCTHU U JaBJICHUS
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HACBIIEHHOT 0 napa. BinaxHocTh
BO3/1yXa. AOCOIIOTHAS

N OTHOCUTCJIbHAA BJIIAXKHOCTH

HACBIIIIEHHOTO TIapa OT TEMIIEPaTyphl,
UX HE3aBHUCHUMOCTh OT 00beMa
HACBIIIEHHOI0 Mapa, coOupaTh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY.
IIpusooums npumepvl HaCHIILIECHHOTO
Y HEHACBIIIIEHHOT O Mapa.
Hccneoosamw niporiecc BbIMaACHUS
POCHI TP MOHMKEHUU TEMITEPaTypPhl
BJIQXXHOT'O BO3/1yXa

U uHmepnpemuposams NOJTy4YECHHbIE
PE3yJIbTATHI.

Onpedensims 1O MOTYYEHHBIM
AKCIIEPUMEHTATbHBIM JAHHBIM
TEMIEPaTypy TOUKY POCHI, U 3aTEM,
C TIOMOIUIBIO TAOJIHIIBI 3aBUCUMOCTH
JaBJICHUS HACBIIIEHHOTO TTapa BOJIbI
OT TeMIIEpaTypbl, OTHOCUTEIbHYIO
BJIQXKHOCTh BO3/yXa, a TAKXKE
aOCOJIIOTHBIE M OTHOCUTENIbHbBIE
MOTPEIIHOCTH STUX BEIHUHMH.
Hcnonvzosams TEPMOMETP.

Pewams 3a1a4un Ha BEIYUCIICHUE
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2.5.2. 3HAKOMCTBO
C DJICKTPUYECKUM
KOHJICHCATOPOM

(TTpaKTHUKYM)

DIIEKTPUYECKUM 3apsi/I.
DIIEKTPUYECKOE TOJIE.
HarmpskeHHOCTh M MoTeHIran
3JIEKTPUYECKOTO NoJIst. Pa3HOCTH
NOTEHIMAJIOB U HAIIPS)KEHUE.
N3mepenne HanpsKeHus.
Bonbr™merp. Konnencarop.
DIEeKTPOEMKOCTh KOH/IEHCATOPA.
[TapannenbHoe

Y MIOCJIEIOBATEIBHOE COEAUHEHNE

KOHICHCATOPOB

aOCOJIIOTHON ¥ OTHOCUTENBHOM
BIIKHOCTH

Onepupogamb noHAmMuaAMU.:
AIIEKTPUUECKUH 3apsi, SIEKTPUIECKOe
1oJie, HaMPsHKEHHOCTh U TIOTEHITHAIT
AIIEKTPUUECKOTO MOJIsA, Pa3HOCTh
MOTEHIIMAJTIOB M HAIPSHKEHHE,
KOHJ/ICHCATOP, AIEKTPOEMKOCTh
KOHJIEHCATOpA.

Ymemsb BeIUMCIATE 3apsii KOHACHCATOPA
IO €T0 AIIEKTPOEMKOCTH

U HaIPSDKEHUIO, TPUMEHSTH (DOPMYJTBI
IJISL pacdera 3JIeKTPOSMKOCTH

[PU TIOCTIEA0BATEIILHOM

Y TapaJIeIbHOM COSIMHEHUH
KOHJIEHCATOPOB, COOUPATH
AIIEKTPUYECKYIO LIETb.

IIpusooums npumepul
MOCJIEIOBATEIHHOTO U MAPAJUIEIHHOTO
COCTMHEHHS KOHJIEHCATOPOB.
Hccneoosams 3aBUCUMOCTD

HaIpsAKCHUA Ha KOHACHCATOPC
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Hroro no pazneny
Paznen 3. DiekTpoaMHAMHUKA.
3.1. Uzyuenue nporecca
pa3psAIKU KOHACHCATOpa

(IpaKkTHKyM)

DIIEKTPUYECKUM 3apsi/I.
DIIEKTPUUECKOE TOJIE.
HanpsixkeHHOCTh U TOTeHIIHAI
AJEKTPUYECKOrO 1oJsi. Pa3HOCTh
MOTEHIIMAJIOB U HAIPSHKCHUE.
OJ1C uctounuka Toka. U3mepenue

HanpsibkeHus. Bonetmetp.

OT €r0 JIEKTPOEMKOCTH
U uHmMepnpemuposams pe3yabTaThl
ATOTO IKCIIEPUMEHTA.

Onpeoensims OTHOLIEHUE
AJIEKTPUYECKUX EMKOCTEN JIBYX
KOHJICHCATOPOB 110 U3MEPEHHBIM
3HAUYEHUSM HANPSKEHUS HAa HUX,
OLIEHHBATh a0COIOTHBIE

Y OTHOCHUTEJIbHBIE MTOTPEIIHOCTH
U3MEPSAEMbIX BEJIMYH.
Hcnonvzoeams BONBTMETP.
Pewamyp 3anaun Ha coeIMHEHKE

KOHACHCATOPOB

Onepuposamsb NOHAMUAMU:
AJIEKTPUYECKUM 3apsijl, SJCKTPUIECKOE
oJie, HAaPSIKEHHOCTh U MOTEHIINAI
AJIEKTPUYECKOTO T0JIs, Pa3HOCTh
MOTEHIIMAJIOB U HAIPSIKEHUE,

OJ1C uctouHHUKa TOKa, KOHJECHCATOD,

AJICKTPOCMKOCTb KOHACHCATOPA,
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Konnencartop. OnekTpoeMKOCTb
KOHJIEHCATOpa. DIEKTPUUECKOE
conpoTuBiieHuE. 3akoH OMa

JUTS1 IOJTHOM (3aMKHYTOM)
BJIEKTPUYECKOM LETIH.
KoHaeHcaTop B 11enu NOCTOSSHHOTO

TOKa

ANEKTPUYECKOE CONPOTUBIIEHUE.
Ymems hopmynupoBats 3akon Oma
JUTS TIOJTHOM (3aMKHYTOM)
AIEKTPUYECKON LIETIH, BBIYUCTSATD
3aps]l KOHJeHcaTopa

I10 €T0 3JIEKTPOEMKOCTH

Y HanpspKEHUI0, cOOUpaTh
ANEKTPUYECKYIO LIETb.

IIpusooums npumepvl NOBEACHUS
KOHJIEHCATOpa, BKJIFOUEHHOTO B LIENb
MOCTOSIHHOT'O TOKa.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH CHUJIbI TOKA OT BPEMEHU
IIPH pa3psi/IKe KOHAEHcaTopa

4yepes pe3ucTop.

Cmpoumb rpaduK 3aBUCUMOCTHU CUITBI
TOKa OT BPEMEHU TIPH pa3psiiKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
IIpumenams paBuia MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEN (PU3MUECKUX

BEJIMYMH APYT OT APYra.
Hccrnedosamsb 3aBUCUMOCTD CUIIBI TOKA

59



3.2.

Onpenenenune
YAEIBHOTO

COIIPOTHUBIICHUSA

Cwuia Toka. Hanpsxenue. 3akoH
Oma 171 ydacTKa LeIu.

DIIEKTPUYECKOE CONPOTUBIICHHUE.

OT BPEMEHU TIPH Pa3PsIKe
KOHJICHCATOpa Yepe3 pe3ucTop

U UHMepNpemupo8ams 3Ty
3aBUCUMOCTb.

Onpeoensamb SNEKTPOEMKOCTh
KOHJIEHCATOPa,

BbIpAXKas €€ yepes yIriioBOU
Kod(hpUIMeHT KacaTenbHOU K TpaduKy
3aBUCUMOCTH CHJIbI TOKA Pa3psIKu
KOHJICHCATOpa OT BPEMEHH,

OLICHUBATh a0COJIIOTHYIO

¥ OTHOCHUTEIIbHYIO TTOTPENTHOCTD
AJIEKTPOEMKOCTH.

Hcnonvzosams BOABTMETP

U CEKyHIOMED.

Yemanasnusams 63aumocssizu.
Pewamwb xauecTBeHHBIC 3a7a41

0 KOHJICHCATOpaX, BKIIOYCHHBIX B IIETTh
MOCTOSIHHOTO TOKa

Onepuposams noOHAMUAMU:

CUJIa TOKa, HAMpsKeHHE,

QJICKTPUICCKOC COIIPOTHUBIICHUC,
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MaTtepualia IpOBOJIOKH

(TTpaKTHUKYM)

3aBUCHUMOCTb COITPOTHUBIICHUS
OJIHOPOJHOTO IMPOBOJAHMKA

OT €ro JUIMHBI U MJI0IAI1
IIOTIEPEYHOT 0 CEYCHMUs. Y JEIIBHOE

COIIPOTHUBIICHUC BCUICCTBA

YAEIBbHOE CONPOTUBIIEHUE

BELIECTBA.

Ymems popmynupoBaTh 3akoH OMa
JUISl y4acTKa LEMH, 3aIIUChIBATh
dhopmyiy [Isl 3aBUCUMOCTHU
CONPOTUBJICHUSI OAHOPOTHOTO
IIPOBOJIHUKA OT €TI0 JITTUHBI

Y TUIOIA/IA TONIEPEYHOTO CEUEHU S,
cOOUPATh DIICKTPUUECKYIO LIETIh.
Ilpusooums npumepwvi BEIIECTB

C Pa3JIMYHBIM yJIeTbHBIM
CONPOTUBJICHUEM.

IIpumensames METOJT U3MEPEHUS

MaJIbIX JIEKTPUUECKUX
COINPOTHUBIICHUN.

Hccrnedosamsb 3aBUCUMOCTh
HaANPsHKEHUST MEXKTy KOHIIAaMU OTpe3Ka
MIPOBOJIOKH OT JUIMHBI 3TOI'0 OTPE3Ka

U UHmMepnpemuposams Pe3yabTaThl
MIPOBEJICHHBIX U3MEPECHUH, BEIUUCIISITh
AIEKTPUYECKOE COMPOTUBIICHUE OTPE3KA

IMPOBOJIOKH 11O UBMCPCHHBIM 3HAYCHUSAM

61



3.3.

N3mepenne
BOJIbT-aMIIEPHOMN
XapaKTEPUCTUKHU
MOJIYITIPOBOJIHHUKOBOTO

muona (MpakTUKYM)

[MonynpoBoguuku. CoOcTBEHHAs
U IIpUMECHAs TPOBOIUMOCTD
NOJIYTIPOBOHUKOB.

CoiicTBa p-n-nepexoja.

[TomynpoBOIHUKOBBIN U0

CWJIbl TOKA U HANPSYKEHHUS.
Onpedensime yIeIbHOE CONPOTUBIICHUE
MaTepualia MpoBOJIOKU MO U3BECTHBIM
JUIMHE, TUaMETPY U CONPOTUBIIEHUIO,
OLICHUBATh a0COJIOTHYIO
Y OTHOCHUTEJIbHYIO ITOTPENTHOCTD
YAETBHOTO COMPOTUBICHHUS.
Hcnonvzoeams MyabTUMETP B pEXKUMAaX
BOJIbTMETpA U aMIIEpPMETPa, JIUHEHKY,
MUKPOMETD.
Pewamw 3anaun Ha 3akon Oma
JUIS y4acTKa LIENH U Ha 3aBUCUMOCTD
COIIPOTHUBJIEHUS OTPE3Ka POBOJIOKH
OT €ro XapaKTepUCTUK
Onepuposamv noOHAMUAMU:
MOJIYNPOBOIHUK, COOCTBEHHAS
Y IIPUMECHAs MPOBOJAUMOCTb,
p-N-niepexo/, MOIyIpPOBOIHUKOBBIHI
JUO/I.
Ymemws 00BACHATH IpUpPOLY
COOCTBEHHOM U PUMECHOU
IIPOBOJMMOCTH, CBOWCTBA
p-N-nepexoja, MPUHIMI JEUCTBUS
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MOJIyIPOBOJHUKOBOI'O INOJA,
€ro (yHKIIHMOHUPOBAaHUE

IIPU BKJIFOUEHUH B JIEKTPUUECKYIO LIETIb
MOCTOSIHHOT'O TOKa B IIPSIMOM

¥ B 00OpaTHOM HaIpaBJICHUH, COOUPAThH
ANEKTPUYECKYIO 1I€b, YUTATh
MapKHPOBKY MOJYIIPOBOIHUKOBOTO
MO/,

IIpusooums npumepsbl UCTIOIB30BAHUS
HOJIYyIIPOBOJHUKOBOTO UO/1a

B JIEKTPUYECKHUX LIETISIX.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHCUMOCTH CUJIbI TOKA, TEKYIIETO
4yepes3 MOIYITPOBOJHUKOBBIN THOL,

OT MOJAAHHOT'O Ha HETO HANPSKEHHUS.
Cmpoumb 3KCTIEPUMEHTAIIBHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) noaynpoBOAHUKOBOTO IMO/1A
IIPU €ro BKIIOYEHUHU B 3JIEKTPUUECKYIO
LEIb IOCTOSIHHOTO TOKA B IPSIMOM

U B 00OpaTHOM HaIpaBJiICHUHU.
IIpumensame paBuiIa MOCTPOCHHUS

rpaMKOB 3aBUCUMOCTEN (PU3MUECKUX
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Hroro no pazgeny
OBIIEE KOJIMYECTBO
YACOB I10O ITPOT'PAMME

34

BEJIUYHH JIPYT OT JIpyTa.
Hccneoosams BAX

MOJIyIIPOBOTHUKOBOTO TNO/IA,
BKJIFOUEHHOTO B IIETTh TOCTOSTHHOT'O TOKA
B PSIMOM M B 00paTHOM HarpaBlIeHUH

U UHMEPnPemuposamy

ATy 3aBUCUMOCTb.

Onpeoensime IEKTPUUECKOE
COTIPOTHUBJICHHE MOTYITPOBOTHUKOBOTO
JIMOJIa TIPM TAaHHOM 3HAYCHUH
HaIPSKEHUS, OLIEHUBATh A0COTIOTHYIO
¥ OTHOCUTEIHHYIO TIOTPEITHOCTh

ATOU (PU3UYCCKON BETUUHHBEI.
Hcnonvzosams BOIBTMETp, aMIIEPMETD,
MIEPEMEHHBIN PE3UCTOP, MAKETHYIO
TUIaTy, TIOTYIPOBOTHUKOBBIHA JTHO/I.
Pewams 3agaun Ha 1IETIU TOCTOSTHHOTO
TOKa TIPHW HAJIMIUHU B HUX UACATHHOTO

Anoaa
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11 KJIACC

Haumenosaunue
Ne KommuecTtBo
pa3ziesioB U TeM [IporpammHoe coniepxanue
/o 4acoB
y4eOHOTO MmpeaMeTa

Pazjnen 1. Dnexkrpoannamuka

1.1. Ouenka BeJIMYMHBI 2 MarunutHoe noJie. Bexktop
TOPU3OHTAIIBHOU MAarHUTHOW MHAYKUUU. [IpuHImMn
COCTAaBJISIOIICH CyNEPIIO3ULIUA MArHUTHBIX MOJIEH.
MAarHUTHOW MHAYKIIUHU JIMHMM MarHUTHOW UHYKIHH.
MardMTHOTO IT0JI MarauTtHoe 1oje KaTylKu
3emiu (TPaKTUKYM) C TOKOM

XapaKTepI/ICTI/IKa ACATCIIbHOCTHU

00yyaromuxcs

Onepuposams nouamusmu. MarHUTHOE
110JI€, BEKTOP MAarHUTHOW MHIYKIIUH,
JMHUYA MAarHUTHOW UHIYKIIUH.
Ymemov popMyaupoBaTh MPUHITUIT
CyNepHo3UIIUA MATHUTHBIX TOJIEH,
n300pakaTh JUHUHA WHITYKIIUH
MAarHUTHOTO MOJISl KATYIIKH C TOKOM,
coOupaTh IKCIIEPUMEHTATHHYIO
YCTaHOBKY.

IIpuseooums npumepst TPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOMCTB,
SIBIISTFOIIUXCSI UICTOYHUKAMH
ITIOCTOSTHHOTO MarHUTHOTO ITOJIS.
IIpumensams TPUHIUIL CYTIEPIIO3ULIUN
MarHuTHBIX ITOJICH.

Hccneoosams IPpOCTPAHCTBEHHYIO

OPUCHTAIUIO BCKTOPA MHAYKIINH
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MarHUTHOTO TOJIs, CO37aBa€MOT0
Ha OCH COJICHOU[IA MPU CYNEPIO3ULIUU
MarHUTHOTO TOJIsI 3eMJIM U MAarHUTHOTO
HOJISt COJICHOUIA, B 3aBHCUMOCTH

OT CHJIBI TOKa B BUTKaX COJICHOHU 1A

U UHmMepnpemuposamsy MOTy4YeHHBIC
pe3yIbTaThI.

Onpedensims TIO pe3yJbTaTaM
MPOBEACHHOTO SKCIIEPUMEHTA MOTYJIb
TOPU30HTAIBHON COCTABJISIOLIEH
BEKTOpa MarHUTHOUW MHTyKITHH
MarHUTHOTO TOJIsE 3eMJIH, OIICHUBATh
aOCONIOTHYIO U OTHOCUTEIBHYIO
MIOTPEITHOCTh U3MEPEHHOH (pH3MIecKoi
BEJIMYHHBI.
Hcnonvzosams xoMnac, COIICHOU],
1ab0opaTOpHBIN OJI0K MUTAHUS,
TPaHCIIOPTHUD.

Pewams 3anaun Ha mpuMEHEHNE
NPUHIINTIA CYTIEPIIO3UIINH MarHUTHBIX

OoJIEN
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1.2.

N3mepenune
3aBUCUMOCTH BEJIMYUHBI
MAarHATHOW WHIYKIIUU
MAarHuTHOIO I10JIS
MarHuTa OT PacCTOSIHUSA

(TTpaKTHUKYM)

MarnautHoe nosne. Bektop
MAarHUTHOM MHAYKIUU. JIMHUM
MAarHMTHOM MHAYKIUU. MarautHoe

I10JIC ITIOCTOAHHOI'O MarHuTa

Onepuposams nouamusMu: MarHUTHOE
1oJie, BEKTOP MAarHUTHON UHIYKITUH,
JMHUY MarHATHOW WHIYKITHH.

Ymems n300paxaTh JIMHUA UHIYKITUU
MarHUTHOTO TTOJISI TIOCTOSTHHOTO
Mar"uTa, coonpatb
AKCIIEPUMEHTAIbHYIO YCTAHOBKY.
IIpu6ooums npumepsi IPUPOAHBIX
00BEKTOB M TEXHUYCCKUX YCTPOUCTB,
SIBJISTFOIITUXCSI ICTOYHUKAMH
MIOCTOSTHHOT'O MarHUTHOTO TIOJIS.
Ilpumensmes cmapThoH

C MpeAyCTaHOBIECHHBIM MTPOTPAMMHBIM
oOecrieyeHneM U1 U3MEPEHUS
BEJIMYMHBI MATHUTHOTO TIOJIS, TIpaBUjIa
OCTPOCHUS TPa(hUKOB 3aBUCUMOCTEN
(U3NIECKUX BETUYHH JPYT OT JIpyTa.
Hccneoosamsv 3aBUCUMOCTD BETTUIHHBI
MarHATHOW WHIYKIIMA MarHUTHOTO
TIOJISI IOCTOSTHHOTO MarHUTa

Ha ero MPOAOJILHON OCH CHUMMETPUH

OT paCCTOAHUA MCXKAY HCHTPOM

67



1.3.

HaoOmonenue
MArHATHOT'O
rucTepesunca

(TTpaKTHUKYM)

MarnautHoe nosne. Bektop
MarHUTHOM MHAYKIUU. JIMHUU
MAarHMTHOM MHAYKIMU. MarautHoe
II0JIE KATYIIKU C MOCTOSIHHBIM

TOKOM. MaranutHoe mnoJjie

MarHuTa ¥ TOYKON U3MEPEHUN

U UHMepnpemupo8ams MOJIy4CHHBIE
PE3yIbTaTHI.

Cmpoums SKCIIEpUMEHTaIbHO TpaduK
3aBUCHUMOCTH MOJYJISl MarHUTHOU
WHIYKIWA MarHUTHOTO ITOJIS
MOCTOSIHHOTO MarHuTa

Ha €ro MPOJOJIBLHON OCH CUMMETPUU
OT PacCTOSHUS MEXy LIEHTPOM
MarHuTa ¥ TOYKOW U3MEPEHUN

(c yueToM abCONIOTHBIX OTPEMIHOCTEN
MU3MEPEHHBIX (PU3UUECKUX BETUYHH).
Hcnonvzosams UTMITMHAPUYECKAN
IIOCTOSIHHBIN MarHuT, JTUHEUKY.
Pewams 3anaun Ha IpUMEHEHHE
IPUHIAIIA CYNIEPIIO3ULIMY MATHUTHBIX
noJeu

Onepupogams noHsamuamu: MarHUTHOE
110JI€, BEKTOP MAarHUTHOW UHIYKLIHH,
JIMHUWA MAarHUTHOW MHAYKIIUH,
(deppoMarHeTHK, MarHUTHBIN

THCTEPE3HC.
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B BenecTBe. DeppomMarHeTuKu.

MarHuTHbI THCTEPE3UC

Ymems n300paxaTh IMHAA WHIYKITAN
MarHUTHOTO TTOJISI KaTYIIKH

C TIOCTOSTHHBIM TOKOM, OOBSCHSTh
SABJICHUS (peppOMarHeTu3Ma

Y MarHUTHOTO TUCTEpEe3uca, COOUpPaTh
AKCIIEPUMEHTAJILHYIO YCTAaHOBKY.
IIpusooums npumepsi MaTEpUANIOB,
obnamaronux (peppoMarHUTHEIMU
CBOMCTBaMH.

Ilpumensmes cMapThoH

C MPeAyCTaHOBIEHHBIM MTPOTPAMMHBIM
obecrieueHueM JjIsl U3BMEPEHUS
BEJIMYMHBI MATHUTHOTO TIOJISI, TIPaBUiIa
OCTPOCHUS TPa(hUKOB 3aBUCUMOCTEN
(U3NYIECKUX BETUYHH JPYT OT JIpyTa.
Hccneoosamsv 3aBUCUMOCTD BETUIHHBI
MarHATHOW WHIYKIIMA MarHUTHOTO
10Jig BOJIM3M TOPLIA KaTyIIKH

C MIOCTOSTHHBIM TOKOM, HAMOTAHHOU

Ha GEePPOMArHUTHBINA CEPACUHUK,

OT CHJIBI POTEKAIOIIIETO YePEe3 KATYIIKY

TOKaA U UuHmepnpemupoeamabs
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1.4

N3yuyenue paboThl
AJIEKTPOIBUTATENS
Y IMHAMO-MalIUHBI

(uactp 1) (Jrexius)

[TocTostHHBIN TOK, cuina AMnepa
(ee HampaBieHUE U MOYJIb),
3JIEKTPOABUTATEh TOCTOSIHHOTO
TOKa, JUHAMO-MaIlMHa (TeHepaTop

ITOCTOSIHHOTO TOKA)

MOJTyYEHHBIE PE3YIbTATHI
KaK HaOJt0/IeHre MarHUTHOTO
rHCTepe3unca.

Cmpoumbs SKCTIEpUMEHTAILHO Tpaduk
3aBUCUMOCTH MO/TYJISI MArHUTHOM
WHIYKITUM MAarHUTHOTO TIOJIST KaTYIIKU
¢ peppOMArHUTHBIM CEPACUYHUKOM

OT CHJIBI IPOTEKAIOIIETO Yepe3 KaTyIIKY
TOKa (C y4eTOM aOCOIOTHBIX
IOTPEIIHOCTEN N3MEPEHHBIX
(bU3UYECKUX BEJIUYHMH).
Hcnonvzosamsb n1abopaTopHbIN
UCTOYHUK IMHTAHHSI

Onepupogsamv noHamuamMu: cuia
Awmriepa, 3JIeKTpOIBUTATEb,
JMHAMO-MAIHA.

Ymems onipenensatb MOIYIb

Y HaIlpaBJICHHE CUIIBI AMIIepa.

3Hame UCTOPUIO U300pETEHUS
AIIEKTPOIBUTATEIS

Y COBEPIICHCTBOBAHUS

€ro KOHCTPYKLUH, YCTPONCTBO
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1.5.

N3yuyenue pabOTHI
AJIEKTPOIBUTATENS
Y IMHaMO-MallI1HbI

(uacth 2) (IPAKTHKYM)

[TocTostHHBIN TOK, cuina AMnepa
(ee HampaBieHUE U MOYJIb),
3JIEKTPOABUTATEh TOCTOSIHHOTO
TOKa, JUHAMO-MaIlMHa (TeHepaTop

ITOCTOSIHHOTO TOKA)

Y IPUHLAII JEHCTBHS
JJIEKTPOABUTATENSA IIOCTOSTHHOTO TOKA
Y JUHAMO-MalIWHBI.

IIpu6ooums npumepsvi IPUMEHEHUSI
AIEKTPOABUTATENS TOCTOSTHHOTO TOKA
Y JUHAMO-MallIWHBI.

Onpedensime HaNpaBIIEHUE BPAILICHUS

SIKOPSL DJIEKTPOJIBUTATENS ITPU 3aJAHHOM

HaTpaBICHUH MPOTCKAHHSI
AIIEKTPUYECKOTO TOKA B 0OMOTKaX
CTaHWHBI.

Pewams 3a1auu 0 31€KTpOIBUTATETIE
IOCTOSTHHOI'O TOKA U JJUHAMO-MallliHe
Onepuposamv nowsmusamu: CAIA
Awmnepa, 3JIeKTpoIBUraTesb, TMHAMO-
MallliHa.

Ymemw onpenenste MOIyIb

Y HaIlpaBJICHUE CUIIbI AMIiepa,
COOUPATH FIKCIIEPUMEHTATILHYIO
YCTQHOBKY.

IIpueooums npumepsbt IPUMEHEHUS

QJICKTPOABUTATCIIA ITIOCTOSHHOI'O TOKaA
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Hroro no pazneny

10

Y TUHAMO-MAILIAHBbI.
IIpumenams TEOPETUUECKUE CBEICHUS
00 AJIEKTPOIBUTATEINE TOCTOSTHHOTO
TOKA ¥ O IMHAMO-MAIIIMHE

JUIst 0OBSICHEHHMSI IPOBOIMMOTO
AKCIIEPHUMEHTA.

Hccnedosams 1B€ 3aBUCUMOCTH::

1) cuibl TOKa, BeIpabaThIBAEMOM
TEHEPATOPOM, OT BEJIMYMHBI MOMEHTA
CHUJIBI, IPUJIOKEHHOTO K €r0 Bally;

2) BEJIMYMHBI HANIPSHKEHMSI, TIOaHHOTO
Ha DJIEKTPOJIBUTATEb,

OT YaCTOThI €r0 BpaILICHUS

Y MEXaHMYECKOI Harpy3Ku €ro Baja

U UHMepnpemupo8ams MOTy4YCHHbIE
pe3yJIbTaThI.

Hcnonvzosams 3NEKTPOMOTOP,
71a60paTOPHBIN UCTOUYHUK MTUTAHUS,

peocTar, MYJIbTUMCTP
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Pa3nen 2. Kojie0anus u BOJIHBI.

2.1.

N3yuyeHune 3aBUCUMOCTH
nepuoja KoiaeobaHui
JIMHENKHU

Ha [WIMHAPUYECKON
TTOBEPXHOCTH

OT pajuyca ee

KPUBU3HBI (TPAKTUKYM)

lMapmonnueckue KonedoaHusl.

Nx kuHeMaTudeckoe,
JTUHAMHYECKOE M SHEPIETHICCKOE
onmcanue. [leproa u yactora
kose6anuii. [lepron manpix
CBOOOIHBIX KOJIEOAHUI

MAaTEMAaTHYCCKOI'O MasiTHHUKA

Onepuposamv noHAMUAMU:
rapMOHUYECKHUE KOJIeOaHUs,

MEePUO/ U YaCTOTa KoJICOaHMIA.

Ymemw 3aniuchIBaTh

U MHTEPIIPETUPOBATh YPAaBHEHUE
TrapMOHUYECKUX KOJICOAHUH, TPUMCHSITh
3aKOH COXPAaHEHUS SHEPTUU

JUISE KoJIeOaTeNIbHBIX MPOIIECCOB,
coOnpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY, OOBACHSTH POJIb MAJIOCTH
AMIUTUTY/IbI KOJIEOaHU M.

Ilpusooums npumepwvl KoaedaTeIbHBIX
MIPOIIECCOB.

Dopmynruposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTH MEPUO/Ia KoJeOaHUit
JIMHEWKU HA WJIUHIPUYECKOU
MOBEPXHOCTH OT pajuyca €€ KPUBU3HBI.
Hccneoosamsb 3aBUCUMOCTH MTEPUOJIA
KOJIeOaHUN TMHEWKU

Ha [WIMHIPUYECKOU MOBEPXHOCTH

OT pajuyca €€ KpUBU3HBI
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U uHmMepnpemuposams MOITY4EHHYIO
3aBUCUMOCTb.

Cmpoums TpaduK 3aBUCUMOCTH
nepuoaa KojieOaHuH JIMHEHKH

Ha [MWIHHIPAYECKOU TOBEPXHOCTH

OT paJiiyca €e¢ KpUBHU3HBI

Y JINHEAPU30BBIBATh 3Ty 3aBUCHMOCTD
(c yaeToM aOCOMIOTHBIX IMMOTPEITHOCTEH
U3MEpsAEeMbIX PU3NYECKUX BEIUYHH).
llpumensams ipaBUIia MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN PU3NUECKUX
BEJIMYHH JIPYT OT JpyTa.
Hcnonvzosams TUHENKY, CEKYHIOMED.
Yemanaenusams 63aumocsnsu

MEXTy KHHEMAaTUYECKHUM,
JTMHAMUYECKAM U SHEPTETHUICCKUM
OMHCAaHUEM TAPMOHUYECKUX
KOJIeOaHUH.

Pewamo 3a1a49Y1 Ha TapMOHHUYCCKHC

Kosie0aHus
2.2. W3yuyeHue 3aBUCUMOCTHU 2 I"apmonunyeckue konebanus. Onepupoeams NOHAMUAMU:
aMIUTATY/IbI KOJICOaHMIA AMITTUTY 13, IEPUOJT ¥ 4aCTOTA rapMOHUYECKHE KOJIeOaHNs,
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MIPY>KUHHOTO MasSTHAKA
OT BPEMEHU

(IpaKkTUKyM)

KOJIeOaHUH.
[lonsiTHE 0 3aTyXarommx

KOJICOaHUSIX.

aMIUTUTY/Ia, TIEPUOJ] U YaCTOTa
Kosie0aHui, 3aTyXxaHue KOJeOaHH.
Ymems OOBSICHATD 3aTyXaroNue
KosiebaTeIbHbIE MPOIECCHI C TTO3UIUHN
3aKOHA U3MEHEHUSI MEXaHUYECKOU
SHEPTUu, COOUpaTh
AKCIIEPUMEHTAIbLHYIO YCTAHOBKY.
IIpu6ooums npumepsvl 3aTyXaroIUX
KOJIe0aTeIbHBIX MPOIIECCOB.
Dopmynuposams TUIIOTEIY O XapaKTepe
3aBHCHMOCTH aMILUTUTY/IbI KOJIeOaHMUi
NPYKUHHOTO MasiTHUKA OT BPEMEHU
NpY HATMYWH 3aTyXaHUsI.

Cmpoumbs TpaduK 3aBUCUMOCTH
aAMIUTATY b 3aTYXAIOIIUX KOJICOaHHA
MasiTHUKA BPEMEHU U JINHEAPU30BhIBAThH
3Ty 3aBHCUMOCTH (C yUETOM
a0COJIIOTHBIX MOIPELIHOCTEN
U3MEPSEMbIX (PU3UYECKUX BEJTUYHH).
Ipumensimo IpaBUIIA TIOCTPOCHHUS
rpaduKOB 3aBUCHMOCTEH (hPU3UIECKUX

BEJIMYMH JPYT OT APYTa.
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2.3.

N3mepenune akTMBHOTO
U PEaKTUBHOTO
CONPOTHUBIICHUI
KaTyLIKH
WHIYKTUBHOCTHU

(TIpaKTUKYM)

[TepemeHHBIN TOK. AMITUTYAHOE U
NENCTBYIOIIEE 3HAYEHUE CUIIBI TOKA
u HanpsbkeHusi. CHHyCcOUIaabHbIN
IepeMEeHHbIN TOK. Pe3uctop,
KOHJICHCATOP U KaTyIlIKa
WHIYKTUBHOCTH B LIEN
CHHYCOUAAIBHOTO MIEPEMEHHOTO
TOKa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE U UHAYKTHUBHOE)

COIMIPOTHUBJICHUC

Hccnedosams 3aBUCUMOCTD aMILTUTY b
3aTyXaronMx KoJeOaHuil MasTHUKA

OT BPEMEHU U UHMEPNPEMUPOBATND
3Ty 3aBUCHUMOCTb.

Hcnonvzoeams TUHEUKY U CEKYHIOMED
Onepupoeams noOHAMUAMU:
NepeMEHHBIN TOK, aMIUTUTYAHOE

U JIEHCTBYIOIIEE 3HAYEHUE CUJIBI TOKA
U HanpsDKeHUs, CUHYCOUAAIbHBIN
NIEPEMEHHBIA TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE U UHAYKTHUBHOE
CONPOTHUBJICHHE.

Ymems 0OBSICHATD MOBENICHUE
pe3nucTopa, KOHJIEHCATOpa U KaTyIIKU
WHIYKTUBHOCTH, BKIFOUYEHHBIX B 1I€ITb
CUHYCOUJAIBHOTO MEPEMEHHOT0 TOKA,
coOupaTh IEKTPUUYECKYIO LIETIh
(mocneaoBaTeIbHO COCAUHECHHBIC
PE3UCTOP U KATyIIKa WHIYKTUBHOCTH,
MOJKIIOUECHHBIC K TEHEPATOPY).
IIpusooums npumepvl TPUMEHEHUS

PCAKTHBHBIX 3JICMCHTOB B LCIIAX
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HEPEMEHHOTO TOKa.

Dopmynruposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTATYbl HATTPSKEHUS
Ha PE3UCTOPE OT YACTOTHI M10JIABAEMOTO
Ha BXO/I IIETTH TIEPEMEHHOTO
HANPSHKEHUS] TOCTOSTHHON aMIUTUTY/IbI.
Cmpoumbs rpa@uK 3aBUCUMOCTHU
aAMIUTUTY/IBI HATIPSDKEHUS Ha PE3UCTOPE
OT YaCTOTHI TI0JIABAEMOT0 Ha BXO/I IICTTH
MIEPEMEHHOTO HAIPSIKEHUS TIOCTOSTHHOM
aAMIUTUTY/BI (C y4€TOM aOCOTIOTHBIX
MOTPEITHOCTEN U3MEPSIEMBIX
(bU3UYECKUX BEJIUYHH).

Ilpumenams paBuiia IOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN PU3NUECKUX
BEJIMYUH JIPYT OT JpyTa.

Hccneoosams 3aBUCUMOCTD aMILTUTYIbI
HATNPSHKEHUST HA PE3UCTOPE OT YaCTOTHI
110/1aBa€MOT0 Ha BXOJI IIETIH
NIEPEMEHHOTO HATIPSKCHHSI TIOCTOSTHHOM
AMIUTUTY/IBI U UHINEPNPEemUpo8ams

HOJIyYEHHYIO 3aBUCUMOCTb.
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2.4.1. Bseueuue
B OKCIICPUMEHTAJILHYIO

aKyCTUKY (JIEKIIHS)

MexaHudecKkre BOJIHBI, YCIOBHS
ux pacrpocTtpanenus. [lonepeunsie
Y IIPOJ0JIbHBIE BOJIHBL. [lepuon,
4acToTa, CKOPOCTh
pacnpoCcTpaHEHUs U JUIMHA BOJIHBI.
OtpaxeHue, NpeIoOMIICHUE,
UHTEpPEpEeHLMS U AUPpaKIus
BOJIH. 3BYK KaK ME€XaHU4YeCKas
BoJiHA. CKOpPOCTH 3BYyKA.
['pomkocTh 3ByKa. BricoTa TOHAa.

O6epronsl. TeMOp 3ByKa

Onpeoensimb AKTUBHOE CONTPOTUBIICHUE
KaTYIIKHA UHIYKTUBHOCTH

(10 HU3KOYACTOTHOM 00acTH rpaduka)
U UHAYKTUBHOCTH KaTYyIIKU

(110 BBICOKOYACTOTHOM yacTu rpaduka).
Hcnonvzoeams reHepaTOp HU3KOM
4acTOThI, OCUMIUIOrpad WA BOIBTMETP
EPEMEHHOTO HaIPSIKEHHUS.

Pewampy 3anaun Ha 1IN TEPEMEHHOTO
TOKa C PE3UCTOPAMU, KOHJIEHCATOPAMHU
U KaTyIIKaMu UHAYKTHBHOCTH
Onepupogamv nOHAMUAMU:
MeXaHU4YecKasi BOJIHA, TIEPUOI,
4acTOTa, CKOPOCTh PaCIpOCTPAHEHUS

U JJTMHA BOJIHBI, OTPAXKEHUE,
npesioMieHue, uHTephepeHus

U 1udpakiys BOJIHBI, 3BYK, CKOPOCTb,
IPOMKOCTb, BBICOTA TOHA, 00EPTOH

U TeMOp 3BYKa.

Ymems 0OBACHATD pazinyue MEXIy
HOTMEPEUYHBIMH U MTPOJOTbHBIMU

BOJIHAMM.
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3nams POopMyIIBI, CBSI3BIBAIOLINE
CKOPOCTb, TIEPHO/I, YACTOTY U JUTUHY
BOJTHBI, IPOCTEHIITE METO/TBI
UCCJIeIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepst 3BYKOB pa3HOI
TPOMKOCTH, BBICOTHI TOHA U TEMOpa,
SIBJICHHH OTPa)KCHHUS, TTPEIIOMIICHUS,
uHTEpPEPEHINH U TUGPAKIIUNA BOTHBI.
Onpeoensims Ha CIyX 3BYKU BBICOKUX
¥ HU3KUX 9aCTOT, TOHAJIbHBIE 3BYKH
Y TITYMBI.

Pewamy 3anaun 0 3ByKOBBIX BOJIHAX

2.4.2. Ocmwiorpamma 1 [lepuon, yactoTa, CKOPOCTH Onepuposams NOHAMUAMU: BBICOTA
Y CTICKT] TJIACHBIX pacipoCTpaHEHUs U JUIMHA BOJIHBIL.  TOHA, 00OEPTOHBI, TEMOP 3BYKa, CIIEKTP
3BYKOB (TIPAKTUKYM ) CkopocTb 3ByKa. [ pOMKOCTh 3ByKa. 3ByKa, OCHUIUIOTPaMMa.
Bricota Tona. O6epTonsl. TemOp Ymemwb 00BSCHSTH, Kakasi UH(poOpMaIus
3Byka. CrieKkTp 3ByKa COJIEPKUTCS B OCIIUIIIIOTPaMME,

a Kakasl B CIIEKTpe, COOUpaTh
JKCIIEPUMEHTAIbHYIO YCTAHOBKY.
IIpusooums npumepvl TPUPOTHBIX
IIPOLECCOB U TEXHUYECKUX YCTPOMCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIBHBIE
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3BYKHU U IIYMbI, UX OCHIJIJIOTPAMM

U CIIEKTpPOB.

Ipumensamo 11 IOTy4YEHUS
OCIIMJIOTPaMM U CIIEKTPOB 3BYKOB
IIEPCOHAIBLHBIN KOMIIBIOTED

¢ MUKpO(OHOM Wi CMapTHOH

C MPeTyCTaHOBJIECHHBIM MTPOTPAMMHBIM
o0ecrneueHreM.

Dopmynuposams TUNIOTE3Y O XapaKTepe
OCIIJIJIOTPaMM M CIIEKTPOB Pa3IMIHBIX
3BYKOB.

Hccnedosams oCHMIIIOTpaMMBI

U CIEKTPHI PA3IMYHBIX TJIACHBIX
3BYKOB OJIM3KUX YaCTOT

U UHMepnPemupo8ams 3TU
OCIIUJIIOTPaAMMBI U CIIEKTPHI.
Onpedensims IO OCHUIIIOTPAMMaM

Y CTICKTPaM aMILTATY/IbI 3BYKOBBIX
BOJIH, YaCTOThI KX TOHOB U 0OEPTOHOB,
OLICHUBATh A0COJIFOTHBIE

Y OTHOCHUTEJIbHBIE MIOTPEITHOCTH

N3MCEPCHHBIX (I)I/ISI/I‘IGCKI/IX BCJINYHH.

80



2.5.1. Crosune MexaHHUYECKHUE

BOJTHBI (JICKITHS)

Crosiuas MexaHU4YeCKasi BOJIHA
Kak CymMMa JIByX BOJIH, O€TryIIux

B IIPOTHBOIOJIOKHBIX
HanpasieHusx. [lonepeunsie

Y TIPOJIOJIbHBIE CTOSIYME BOJIHBI.
Ilepuon, yacrora, CKOPOCTh
pacupoCTpaHEHHUS U JJIMHA CTOSTYEH
BOJIHBI. ¥Y3JIbl M ITy4HOCTH.
Bimmsinue rpaHun oqHOMEPHOU
cpelpl Ha (OPMUPOBAHUE CTOSUUX
BOJIH. P€30HaTOpBI ¢ OTKPBHITHIMU
Y 3aKpBITBIMU KOHIIAMH. Y CIIOBUS
00pa30oBaHus CTOSYUX 3BYKOBBIX
BOJIH B Pa3JMYHBIX PE30HATOPAX.
OcCHOBHOI TOH 1 00EPTOHBI

CTOSTYEH 3BYKOBOW BOJIHBI

Yemanasnusamse 63aumocenzu
MEXy TPOMKOCTBIO 3BYKa U BUJIOM
OCLMJUIOrPaMMBI; MEK]Ty BBICOTOM
TOHA (TeMOPOM 3BYyKa) ¥ BUAOM
CIIeKTpa

Onepuposams noHAmMuUAMU: CTOAYAS
BOJIHA, Y3€JI U ITyYHOCTh CTOSUCH
BOJIHBI, OCHOBHOM TOH ¥ 00€PTOH
CTOSIYEN 3BYKOBOM BOJIHBI.

Ymemwb 00BACHATH yCIOBUS
00pa3oBaHUs CTOSYMX 3BYKOBBIX BOJTH
B Pa3JIMYHBIX PE30HATOPAX, IPUHIIUI
JEHCTBHS KaMEPTOHA.

3Hamb BUJIBI TPAHUYHBIX YCIIOBUH,
dbopmyITy, CBA3BIBAIOIIYIO YaCTOTHI
OCHOBHBIX TOHOB U 00€PTOHOB

C JNIMHOW PE30HATOPAa U CKOPOCTHIO
3BYKa.

1Ipusooums npumepst 3BYKOBBIX
PE30HATOPOB.

Pewamw npocrenve 3agauun

0 CTOAYMUX 3BYKOBBIX BOJIHAX
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2.5.2 Uzydenue cniekTpa
3BYKa JINHEWHOT' O
pe3oHaropa

(TIpaKTUKyM)

OCHOBHOI TOH 1 00EPTOHBI

CTOSYEH 3BYKOBOW BOJIHBI

Onepuposams noHsmusMu: OCHOBHOU
TOH ¥ 00€PTOHBI CTOSTYCH BOJIHBI,
TEeMOp 3ByKa, CIEKTp 3BYKA.

Ymems 00BSACHATDH, Kakas nuHGpoOpMaIus
COJICPYKUTCS CIICKTPE 3BYKOBOM BOJIHBI,
coOupaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusooums npumepvi TMHENHBIX
3BYKOBBIX PE30HATOPOB.

Ipumename AJid NONy4EHUS 3BYKOB
CaMOJIETIbHBIN aKyCTUYECKHI pe30HaTOp
(mpoOHpKY, YACTUYHO 3aIIOJIHEHHYIO
BOJION), a /ISl IOJTyYEHHUsI CIIEKTPOB
3BYKOB — MIEPCOHAIILHBIN KOMITHIOTED

¢ MUKpO(hOHOM UM cMapThOoH

C MPEYCTAaHOBJICHHBIM MMPOTPAMMHBIM
o0ecrieyeHueM.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTEH 4acTOThI OCHOBHOTO
TOHA ¥ TIEPBOTO 0OEPTOHA 3BYKOBOU
BOJIHBI OT JUIMHBI PE30HATOPA.

Cmpoums nuHeapu30BaHHbIE TpapUKU
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3aBUCUMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U TIEPBOTI'0 0OCPTOHA 3BYKOBOM
BOJTHBI OT BBICOTHI BO3TYIITHOTO CTOJI0A
B IIpoOupKe (C yueToM abCOTIOTHBIX
IIOI'PEIIHOCTEN U3MEPSIEMBIX
(bu3HUECKIX BETUYHH).

Ilpumensms TipaBUIIa TOCTPOCHUS
rpaduKOB 3aBUCUMOCTEN (PU3NUECKIX
BEJIMYHH JIPYT OT JIpyra.
Hccneoosams rpaduku 3aBUCUMOCTEN
4acTOThl OCHOBHOT'O TOHA U MEPBOTO
00epTOHAa 3BYKOBOU BOJHBI OT BHICOTHI
BO3JIYIITHOTO CTO0JIOA B MPOOUpPKE

U uHmepnpemuposams 3T TpaduKH.
Onpedensimb CKOPOCTb 3BYKa B BO3/IyXe
1o rpadukaM 3aBUCUMOCTEH YaCTOTHI
OCHOBHOI'O TOHA M MEPBOro 00epToHa
3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIYIITHOTO CTOJI0A B IPOOUpKE,
OLICHUBATh A0COJIIOTHYIO

Y OTHOCHUTEJIbHYIO MTOTPEUTHOCTh

U3MEPEHHOUN (PU3UYECKON BETUUUHBI
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2.6.1.

N3mepenune nokasarens
IIPETIOMIICHUS
TUIOCKOIIapasyieIbHON

IJIACTUHBI (PAKTUKYM)

JIyd cBeta. OTpakeHue CBeTa.
3aKOHBI OTPAXKEHHUSI CBETA.
[Ipenomiienune cBeTa. 3aKOHBI
pesoMIIeHus cBeTa. AOCOIOTHBIM
MO0Ka3aTesb MPEIOMIIEHUS.
OTHOCHTENBHBIN TOKA3ATENb

peJIOMIICHUS

Onepuposams nowamusmu.: Ty4 CBETa,
OTpaX€HUE CBETA, MPEIIOMIICHHE CBETA,
a0COJIFOTHBIN U OTHOCUTEJIHHBIN
MOKa3aTelb MPETOMIICHUS.

Ymemsv popmynupoBaTh 3aKOHBI
OTpaXEHUs CBETA, 3aKOHBI
IpeOMJICHUS CBETa, COOMPATh
AKCIIEPUMEHTAILHYIO YCTAaHOBKY.
IIpu6ooums npumepsvt ONTHUECKUX
SABJICHHU, B KOTOPBIX HAOJIFOIA0TCS
SIBIICHUST OTPAKEHUS U TPEIIOMIICHUS
CBETA.

Ipumensme 3aKOHBI IPEJTOMIICHUS
CBETA.

Cmpoums X011 1y4dent

IIPY TIPEIOMIICHUHY CBETa

Ha TTIOBEPXHOCTH.

Hccneoosamv n3MeHeHue
HAIPaBJICHHUS JIyda CBETA, 11a/Ial0IIETO
Ha OOKOBYIO MOBEPXHOCTh
TUIOCKOTIApasuIeIbHOM TUIACTHUHBI,

B 3aBUCUMOCTH OT YyIJia MaACHUS
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2.6.2

N3mepenue nokasarens
MPEIIOMIICHUS IPU3MBbI
110 MUHUMAaJIbHOMY YIJIy
OTKJIOHEHUS JIa3€PHOTO

ny4a (MIpaKTHKyM)

[Ipenomnenue cera. 3aKOHbI
peIOMIICHUS cBeTa. AOCOTIOTHBIN
MOKa3aTeNb MPEIOMIICHUS.
OTHOCUTENBHBIN ITOKA3aTEND
npenomienus. [Ipusma.

[IpemoMiArOIni yroy nNpu3Msl

U UHmMepnpemupo8ams MOJITyYCHHBIE
pe3yJIbTaThI.

Onpeoensims NOKa3aTeNb MPETOMIICHUS
Marepuaa II0CKOonapaieIbHON
MJIACTUHBI, OIICHUBATh A0COIOTHYIO
Y OTHOCHUTEJIBHYIO IIOTPEIIHOCTh
U3MEPEHHON PU3NUECKON BEITMUUHBI.
Hcnonvzoeams 1a3epHyIO YKa3KYy,
JIMHEUKY.

Pewamy 3anaun Ha peroMIIEHNE CBETA
Onepupoeams NOHAMUAMU:
IPEIOMJICHHE CBETa, a0COTIOTHBIM

Y OTHOCUTEJIBHBIN I1I0KA3aTeNb
IPENOMIICHHS, TPETOMIISIIOIIANA yTOJI
IIPU3MBI.

Ymemw paccunThIBATH MUHUMAJIBHBIN
YTOJI OTKJIOHEHUSI JIy4a TPEYTrOJIbHOU
PaBHOCTOPOHHEN MPU3MOIL, cCOOMpPATh
SKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepvl ONTUYECKUX
pruOOPOB, B KOTOPHIX TPUMEHSIOTCS

IMPEJIOMIIAIOIINEC ITPHU3MBI.
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IIpumenams 3aKOHBI TPETOMIICHUS
CBETA.

Cmpoumbs X0 Ty4el B TPEYrOJIbHOM
PaBHOCTOPOHHEN NPU3ME B CIIy4ae
IIPOU3BOJILHOTO HANIPABJICHUS MAJICHUS
Jdy4a U B Clly4ae MUHUMAJIBHOTO yria
OTKJIOHEHUS JTy4a.

Hccnedoeamb 3aBUCUMOCTD yIJia
OTKJIOHEHUS JTyda TPEYTOJIbHOU
PaBHOCTOPOHHEN NMPU3MOU

OT HAIPaBJIEHUS MAJAONIET0 Jy4a

U UHmMepnpemupo8ams MOJIy4CHHBIE
pE3ybTaTHI.

Onpedensims 1O MOTYYEHHOMY
3HAYEHUI0O MUHUMAJIBHOTO yIjia
OTKJIOHEHUS JIyda TPEYTOJIbHOU
PaBHOCTOPOHHEH ITPU3MOH ITOKA3ATENb
IIPEJOMIICHHS MaTepuasia IpU3Msbl,
OIICHUBAThH A0COJIOTHYIO

Y OTHOCHUTEJIBHYIO IOTPENTHOCTh
U3MEpEHHOH (Ppr3nyeckoi

BCJINYHHEIL.
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2.7.1.

[Ipumenenue r¢pdekra
MIOJIHOTO BHYTPEHHETO
OTpaKEeHUS

B U3MEPEHUAX (JICKIIUS)

1

[TonHOE BHYTpEHHEE OTpaKECHUE.
[IpenenbHBIN yroJI MOJIHOTO

BHYTPCHHCTO OTPAKCHUA

Hcnonvzoeams Npu3My, J1a3€pHYIO
yKa3Ky, TPaHCIIOPTHP.

Pewamy 3anaun o npeoMiaeHnn ay4den
B IIpU3Max

Onepupogamv noHAMUAMU: TIOJTHOE
BHYTPEHHEE OTPAKEHUE, MPEICTbHBIN
yTOJI ITOJIHOTO BHYTPEHHETO
OTpPaKEHHUS.

Ymems hbopMynupoBath ycioBue
BO3HUKHOBEHUSI TIOJIHOTO BHYTPEHHETO
OTpaXKEHUS.

3nams popmyiy, CBI3BIBAIOLIYIO YOI
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

¢ a0COTIOTHBIMU MTOKA3ATEIISIMU
IPEJIOMJICHUS CPE/I.

IIpusooums npumepwvl TPUPOTHBIX
SIBJICHUM U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOII01aeTCs
(mpuMeHsieTCs) SIBJIEHUE TOJIHOTO
BHYTPEHHETO OTPaKEHUS.

Pewamy 3anaun Ha TOJTHOE BHYTPEHHEE

OTpa)keHue
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2.7.2. V3mepeHue nokaszaTesns
NPEJIOMIICHHUS IPU3MBI
C TIOMOIIIBIO
HaOJIIOICHUS YTIIa
MIOJTHOTO BHYTPEHHETO
OTPaXKEHHUSI

(IpaKTUKyM)

[TonHOE BHYTpEHHEE OTPAKEHHUE.
[IpenenbHBIN yroi1 MOJIHOIo

BHYTPEHHETO OTPAXKEHUS

Onepuposamv NOHAMUAMU:
IIPEIOMIICHHE CBETa, a0COTIOTHBIN

1 OTHOCHUTEJILHBIN MOKA3aTelIb
MPEJIOMJIEHHS, TPETOMIISIFOIIAIA YT OJI
MIPU3MBI, TTIOJTHOE BHYTPEHHEE
OTpaX€HUE, MPEJAECIbHBINA YTOJI IIOJIHOTO
BHYTPEHHETO OTPAKECHUA.

Ymems paccunuTBIBaTH YrOJI OJIHOTO
BHYTPEHHET0 OTPaKeHUsI, COOUpaTh
SKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
lIpusooums npumepsvl ONTUIECKUX
npuOOPOB, B KOTOPHIX MPUMEHSIOTCS
MPEJIOMJISIFOLIAE TTPU3MBI

Y UCTIOJIb3YETCA SIBICHUE TIOJTHOTO
BHYTPEHHETO OTPAKCHUA.

Cmpoumsb X0l 1y4a B TPEYrOJIbHOU
MIPU3ME C YYETOM BO3MOMKHOTO TTOJIHOTO
BHYTPEHHETO OTPAXKECHUSA JIyya.
lIpumensams 3aKOHBI IPETOMIIEHUS
CBETA.

Hccnedosams ycioBus, pU KOTOPHIX
MO>KHO HaOJII0/1aTh MOJHOE BHYTPEHHEE
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2.8.

[IpoBepka hopmyIbi
TOHKOM JTUH3BI

C IOMOIIIBIO METO/1a
napasuiakca,
MIPUMEHEHHOTO

JUTSI OTIpeIeTICHUS

Cobuparomue n1uH3bl. TOHKas

nuH3a. DOKyCcHOE paccTosiHue

1 ONTMYECKas CUJia TOHKOM JIMH3bI.

3aBUCUMOCTb (POKYCHOTO
PAcCTOSTHUSI TOHKOU CheprIecKoit

JIMH3BI OT €€ TCOMCTPHHA

OTpa)k€HUe JIyya, UAyLEero
B TPEYTOJIbHOM ITpU3ME

U UHmMepnpemuposams NOJTy4CHHbIE
pe3yIbTaThl.

Onpedensims OKa3aTeNb MPEIOMICHUS
MaTepuana Mpu3Msbl 10 U3MEPEHHBIM
napaMeTpam, Ipu KOTOPhIX HAYMHAET
HaOJI0JaThCsl OJTHOE BHYTPEHHEE
OTpaXeHHE JTy4a B IIPU3MeE, OLIEHUBATh
aOCONIOTHYIO U OTHOCUTEIBHYIO
HOTPELIHOCTh U3MEPEHHOH (PU3NUECKON
BEJIMYUHBI.

Hcnonvzosams npu3sMy, J1a3epHYIO
YKa3Ky, JUHEUKY.

Pewams 3a1aun 0 TOTHOM BHYTPEHHEM
OTPaKEHUH JIy4eH B IpU3Max
Onepuposams nousmusmu: IUH3A,
TOHKasl JINH3a, COOMparoias JMH3a,
rJIaBHas ¥ MOOOYHAsI ONTHYECKAs OCh,
doxkyc, HoKyCHOE pacCTOSIHUE,
(okasibHas MIIOCKOCTh, ONTHYECKas

cuiia, IornepeyYHoC yBCINYCHUC,
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MTOJIOKEHUS
n300paxeHus

(IpaKkTUKyM)

Y OTHOCHUTEJIBHOTO MOKA3aTeIs
npenomieHus. opmyiia TOHKON
JIMH3BIL. Y BEIUYCHHE, JaBACMOC

nuH301. [Tapamtake

napasuIaKc.
Ymems 0OBACHATH CYITHOCTD
napajuiakca, 3aluchiBaTh GopMyiy,
BBIPAKAIONIYIO 3aBUCUMOCTh
(OKYCHOTO PacCTOSIHUSI TOHKOM
cthepruecKoil IMH3BI OT €€ TEOMETPUH
¥ OTHOCHUTEJIFHOTO TMOKa3aTes
IPEIOMJICHHS, a TaKkKe PopMyITy
TOHKOM JIMH3BI, COOUPATh
AKCIIEPUMEHTAJILHYIO YCTAaHOBKY.
IIpusooums npumepwvl napaniakca,
ONTHYECKUX MPUOOPOB, B KOTOPBIX
IPUMEHSIOTCS COOMPAIOIINE JTNH3BI.
IIpumenamo GopMyITy TOHKOM JTHH3BI.
Cmpoumbs X0J1 pa3InYHBIX JIy4eu

B TOHKOM cOOMparomen JuH3e.
Hccnedoseamsb BOZMOXKHOCTD
npuMeHeHus 3gdeKra napaniakca
JUTSL OTIpEIeTICHUS TTOJI0KEHUS
n300pakeHns UCTOYHUKA CBETa

C MaJIOl CBETUMOCTHIO, MOJTY4YEHHOTO

C TIOMOIIIbIO COOUPAIOIIEH JTUH3BI
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U UHmMepnpemupoB8ams MOTydeHHBIC
pE3yJIbTATHI.

Onpedenamsb HOKYCHOE PACCTOSIHUE
cobuparorei TMH3bpl Ha OCHOBaHUHU
PE3YNIBTaTOB AKCIIEPUMEHTOB

10 HaOJIIOJICHUIO Mapajiakca
M300paKCHUS TOYCYHOTO HCTOUYHUKA
CBETa, OIICHUBATh A0COTIOTHYIO

Y OTHOCHUTENIHHYIO TIOTPEITHOCTh
U3MEPEHHON (PU3HICCKON BEITMIMHBI.
Hcnonvzosams coOMparoulyo JIMH3Y,
ONTHYECKYIO0 CKaAMBIO.

Pewamw 3anaun Ha TOHKHE

coOuparone JMH3bI

2.9. H3mepenne PoKycHOTO 2 Pacceusaroiue nuH3bIL. Onepuposams nowsimusmu.: JIVH3A,
pPacCTOSHUSA Toukas immH3a. PoxycHoe TOHKas JIMH3a, paCCEUBarOLIasl JIUH3A,
paccenBaroIeH JIMH3bI pPacCTOSIHUE U ONITUYECKAs CUIIA MHHUMBIA HCTOYHUK CBETA, MHUMOE
(TIpaKTUKyM) TOHKOM JINH3bI. DOpMysa TOHKOU n300paxxeHue.

JIAH3BI. Ymems 3anuceiBath PopMyy TOHKOU
Xon jiy4da, IPOIIEAIErO JIUH3Y JIMH3BI T Cy4dasi paCCeUBAIOLIEH
1101 IPOU3BOJIBHBIM YITIOM JMH3BI, COOMPATh SKCTIEPUMEHTATILHYIO
K €€ IJIJaBHOM ONTUYECKOHN OCH. YCTAaHOBKY, I10J1y4aTh JCHCTBUTEIBHOE
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[locTpoenue n300pakeHUl TOUKH
U OTpe3Ka IpsIMOM B COOMPAIOIINX
Y pacCEeUBAIOLINX JIMH3aX

N UX CUCTCMax

n300pakeHre B pacCeUBAIOIICH JIMH3E
IyTEM CO3JIaHHSI C TOMOIIbIO
cobuparomieit TMH3bI MHUMOTO
MCTOYHUKA JIJISl PACCEUBAIOILIECH JINH3BI.
lIpusooums npumepsvl ONTUIECKUX
npruOOpPOB, B KOTOPHIX MPUMEHSIOTCS
pacceuBaroIIye JIUH3bI U CUCTEMBI JINH3.
Ipumernsams HopMyny TOHKOU JTUH3BI
Cilly4asi paCCEeUBAIOIIEH JIMH3BI.
Cmpoumbs X0J pa3IUYHbIX JTy4yen

B TOHKOM PAaCCEHUBAIOIIIECH JIMH3E,
n300pakeHre TOUYKHU U OTPEe3Ka MpsIMO
B COOMPAIOIIUX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMAX.

Hccneoosams xon nyuen

Yepe3 pacCerBaIOIIYIO JIMH3Y,

a TaK)K€ B CUCTEME, COCTOAILEH

U3 coOOMparolIel U pacceruBarollel JTUH3
IIPU UX Pa3TMYHOM B3aUMHOM
PaCIOJIOKEHUU U UHMEPNPEMUPOBANb
MOJIYYEHHBIE PE3YIIHTATHI.

Onpedenams GOKYCHOE PAaCCTOSTHUE
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2.10 OmnpeneneHue AIUHBI
BOJTHBI JJa3€PHOTO
W3JIYYCHUS C TIOMOIIBIO
cxemsbl FOnra

(TTpaKTHUKYM)

HNuTepdepeHus ceera.
KorepeHTHBIC UCTOYHUKH.
VcaoBus HaOMIOAEHUS
MaKCHMYMOB U MUHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTUHE

OT ABYX KOI'€PCHTHBIX HCTOYHHUKOB.

paccenBarollei JIMH3bI HA OCHOBAaHUH
pEe3yAbTAaTOB SKCIIEPUMEHTOB I10:

1) HAOIIOIEHHIO JICHCTBUTEILHOTO
U300paKeHUs, TaBaeMOT0
paccenBarolIe JTUH30M;

2) HAOIOICHUIO PACXOIAIIIETOCS
CBETOBOI0 My4yKa, 00pa30BaHHOTO
pacceunBaroIIeH JIMH30M; OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIBbHYIO
MOTPENTHOCTh U3MEPEHHOU (pr3ndecKoit
BEJINYUHBI.

Hcnonvzosams coOuparonyio

Y pacCEeMBAIONIYIO JIMH3Y, ONTUYECKYIO
CKaMblO.

Pewams 3a1aun Ha TOHKHE
paccenBaroIINe JTUH3bI

Onepuposams NOHAMUAMU:
uHTEpPEpeHLINs, UHTEpPEPEHIIMOHHAS
KapTHUHA, KOTEPEHTHbIE HCTOYHUKH,
UHTEpPEPEHIIMOHHAS CXEMa, CXemMa

IOura.

Ymems 3anuchIBaTh yCIOBUS
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[IpuMeps! KiTacCUYECKUX

UHTEPPEPEHIIMOHHBIX CXEM

HAOJIIOIEHHUSI MAKCUMYMOB

Y MUHUMYMOB B UHTE€pP(EPEHIIMOHHON
KapTHHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB, COOMPATH
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepvl TPUPOJHBIX
SIBJICHUM U TEXHUYECKUX YCTPOMCTB,
B KOTOPBIX HAOIIOAAETCS
(mpuMeHsieTcsl ) SIBJICHUE
UHTEPPEPEHLIHH.

Ipumensamye ycnoBust HAOIIOIEHUS
MaKCUMYMOB U MUHIMYMOB

B MHTEP(PEPEHLINOHHON KapTHHE.
Cmpoumbs X0 «JIydei» U MOKa3bIBaTh
Ha HEeW pa3HOCTh X0/1a

B nHTEephepeHunonHon cxeme KOnra.
Dopmynuposams TUIIOTE3Y O BUJIE
UHTEP(HEePEHIIMOHHON KapTUHBI

IPU PA3IUYHBIX TEOMETPUUECKUX
napamerpax cxemsl FOHra.
Hccnedosamv nHTEpPEPEHITMOHHYIO
KapTUHY [TPH HaOII0ACHUN
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Utoro no pazaeny

Pa3znen 3. KBanToBas ¢gusuka.

3.1.

N3yuenwue criekTpa
CBETA Pa3IMYHbBIX
WCTOYHUKOB

C IOMOIIBLIO

T paKkIImOHHOM

peeTKH (MPaKTUKYM)

19

Judpakius ceta.
JudpakuroHHas pemneTka.
VcinoBue HaOIIOASHUS TIIaBHBIX
MaKCHUMYMOB TP MaJICHUH
MOHOXPOMATHYECKOTO CBETA

Ha TU(PPAKIIMOHHYIO PEIIETKY.

UHTEP(HEPEHIINH C TIOMOIIBIO0 CXEMBI
KOnra u unmepnpemuposams
NOJTyYEHHbIE PE3yIbTaThI.

Onpedensms NJIUHY BOJIHBI CBETa

0 pe3yJbTaTaM HaONI0eHUs
UHTEeP(HEePEHIIMOHHON KapTUHBI

¢ moMo1Isto cxeMbl FOHra, olieHUBaTh
aOCONIOTHYIO U OTHOCUTEIBHYIO
MOTPENIHOCTh U3MEPEHHOHN (PU3nYeCcKOon
BEJIMYUHBI.

Hcnonvzosamsb nazepHyIO yKa3Ky,
PYJIETKY, a Takxe QoJIbry, OyIaBKu

¥ HUTKY JJIs peaiu3anuu cxeMsl FOnra.
Pewamw 3anauu Ha IBYXBOJIHOBYIO
UHTEPPEPEHITHIO

Onepupoeams NOHAMUAMU:
audpakiys, TUGpaKIHOHHAs PEIIeTKa,
(GOTOH, YpOBEHb SHEPTUU aTOMA,
U3JIy4YeHHE U noriouieHue GpoToHa,
CIIEKTp M3JIyYEHUsI, CIIEKTPOCKOIL.

Ymemw 3aniuceiBaTh YCIIOBUA
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N3nydenue u normonieHune
(GbOTOHOB MpHU NIEepexoie aToma
C OJTHOTO YPOBHS 3HEPTUH

Ha Apyrou. Buael cnekTpos.
CnekTpockor

HAOJII0/ICHUSI TJIABHBIX TU(PPAKIIMOHHBIX
MaKCHUMYMOB IpH MaJCHUH
MOHOXPOMAaTHUYECKOTO CBETa

Ha TU(PPAKIMOHHYIO PEIIETKY, YCIOBUS
U3ITyYEHUS U TTOTIIOMICHHS (POTOHOB
IIpU MEPEX0/ie aToOMa C OJHOTO YPOBHS
SHEPTUU Ha JPYrou, cooupath
AKCIEPUMEHTAILHYIO YCTAHOBKY.
IIpusodums npumepvr IMHENYATHIX,
MOJIOCATHIX U CIUIOIIHBIX CIIEKTPOB
U3IIYyYCHUS, TEXHUYECKUX YCTPOIMCTB,
B KOTOPBIX MPUMEHSIOTCS U3ITyUYCHHUS
C pa3JIMYHBIMU BUJIAMH CIIEKTPOB.
Ipumensame ycnoBusi HAOIIOICHUS
TJIaBHBIX TU(PPAKITMOHHBIX
MaKCUMYMOB IpH MaJICHUH
MOHOXPOMAaTHUYECKOr0 CBETA

Ha TU(PPAKIHMOHHYIO PEIIETKY.
Cmpoums X011 «ITydei»

IPU UX HOPMAJIBLHOM MaJICHUH

Ha AUGPAKIIMOHHYIO PEIICTKY

Y TIOKa3bIBaTh HA HEH pa3HOCTh XO/1a.

(Dopmyﬂupoeamb TAIIOTE3Yy O BUAC
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CIIEKTPOB U3JIyYEHUS UCTOYHUKOB CBETA
Pa3HOU NPUPOIBI.

Hccnedoeams ONTUUECKUE CTIEKTPHI
U3JIy4EHUSI MICTOYHUKOB CBETA Pa3HOU
OPUPOABL U UHIMEPNPEMUPOBANb
MOJIyYEHHBIE PE3YJIbTATHI.
Onpedensime NIUHBI BOJIH U3Ty4YEHUS
Pa3JIMYHBIX UICTOYHUKOB

0 pe3yJibTaTaM HaOJII0CHUS

TG PaKIIUOHHON KapTUHBI,

JTaBaeMou Tu(paKIMOHHOMN PEIIeTKOM,
OIICHUBATh A0COJIOTHYIO

Y OTHOCUTEJIbHYIO MOTPEIIHOCTh
U3MEPEHHOU (hH3UIeCKOn

BEJINYUHBI.

Hcnonvzosams TudpakiuOHHYIO
pemieTky, poHaps ¢ 1aMIomn
HaKaJIMBaHUsI, CBETOIMOAHBIN (POHAPB,
ra3opaspsiHylo jJamimy, nuadparmy,
MEPHYIO JICHTY.

Pewams 3a1auu o maJIecHUH CBETa
Pa3JIMYHOrO CIIEKTPAIbHOTO COCTaBa
Ha TU(PAKIIMOHHYIO PEIIETKY
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3.2.

HccnenoBanue
3aBHCHUMOCTH
MHTEHCUBHOCTH
CBEUCHHS CBETOIMOJIA
OT CHJIbI MPOTEKAIOIIETO
yepes Hero Toka

(IpaKTUKyM)

CBeToauod, UHTEHCUBHOCTD

u3nydeHus, GOTOH, IIEKTPOH

Onepuposams noHsimusimu. CBETOIHO,
p-N-TIepexo/1, JIEKTPOH, JbIPKa, (HOTOH,
UHTCHCHUBHOCTD U3JTyUYCHHUS.

Ymemb 0OBSCHATD B YIIPOILICHHOM BHUJIC
NPUHIHKIT ACHCTBUS CBETOAMO/A,
coOupaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusooums npumepvl NPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHHUKE.
Dopmynuposamsp TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH HHTCHCHUBHOCTH
U3JTYICHHSI CBETOAMOA OT CHUIBI
MPOTEKAOIIETO Yepe3 Hero TOKa.
Hccneooeams 3aBUCUMOCTD
MHTEHCUBHOCTH U3JIYYCHHUS CBETOAMO0IA
OT CHJIBI TPOTEKAIOIIETO YepPe3 HETO
TOKA U UHMEPNPEemupo8ams
HOJTyYEHHBIC PE3yJIbTaThI.

Cmpoums rpaduK 3aBUCUMOCTH
UHTCHCUBHOCTH H3JTyUCHUS CBETOINOIa
OT CWJIBI TIPOTEKAIOIIECTO Yepe3 HEero

TOKa (C yueToOM a0COIOTHBIX

98



3.3.

HaGnronenue
n30UpaTeNbHOCTU
BHYTPEHHETO
dboTorddexra Kk nmuHe
BOJIHBI CBETA

(IpaKkTUKyM)

CBeroanoa, MHTCHCHBHOCTh
U3ITy4eHus, (POTOH, SIEKTPOH.
DHeprus ¥ UMIyJIbsC (HOTOHA.
dotorpdext. 3aKkoHbI
dboTodrddekra. YpaBHCHHE
DitHireitHa s porodddexra.

«Kpacnas rpanuna» Gorodddexra

NOTPEIITHOCTEN U3MEPSIEMBIX
(bu3MUECKIX BETUYMH).

Ipumenams ipaBuUiia TOCTPOCHUS
rpadMKOB 3aBUCHMOCTEH (PU3MIECKUX
BEJIMYWH JIPYT OT ApyTa.

Onpedensime XapakTep 3aBUCUMOCTH
WHTCHCUBHOCTH U3ITyUEHUS CBETONO I
OT CHJIBI IPOTEKAIOIETO Yepe3 HEero
TOKA.

Hcnonvzosams cBETOANO], TIOKCMETP
(wn cMapTdhOH C JATYUKOM
OCBEIICHHOCTH ), JITAOOPATOPHBIN OJIOK
nUTaHUs (WA UCTOYHHUK IMOCTOSTHHOTO
HATMPSHKEHUS, PEOCTaT U MYJIbTHMETP)
Onepuposams noHAMUAMU: CBETOINO/,
p-N-miepexo, 3JIeKTPOH, JbIpKa, (POTOH,
WHTEHCUBHOCTh U3TTyUCHUS,
boToaddekT (BHEUTHUN U BHYTPEHHU ),
(bOTOTOK, «KpacHasi TPaHUIIA»
dboTtordpdekTa.

Ymems 0OBSCHATH B YIPOIIICHHOM BHJIC

IIPUHIIUII JCHUCTBUS CBETOAMO/A,
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(opMynrpoBaTh 3aKOHBI PoTOIP (PEKTa,
3alUChIBaTh YpaBHEHUE DWHINTEITHA
st poTodrddexra u popmyny

JUTSL «KKpacHOM rpaHuIsn porodddexra,
coOupaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpu6ooums npumepsvi IPUMECHEHHS
CBETO/IMOJIOB B OBITY U B TEXHUKE.
Ilpumensams 3axonbl HhoToddPekra,
ypaBHEHUE DUHILITEHA

st potoaddexra, hopmyiry

JUTSL «KpacHOU rpaHutib» Gotodddexra.
Dopmyauposams TUTIOTE3Y

00 yCTTOBUSX BOSHUKHOBCHHUS
BHyTpeHHero gotorddekra

IIPY TTaJICHUW Ha CBETOINOJT CBETOBBIX
BOJIH Pa3HOM JJIMHBI.

Hccneoosams siBneHne BOSHUKHOBEHUS
¢doTOTOKA B OCBEIIAEMOM CBETOJINOJIE,
M3y4YWB 3aBUCUMOCTh CHJIBI (JOTOTOKA

B OCBEIIAEMOM CBETOIMO]1E

OT HAIIPSAKCHUA HAa APYIrOM CBECTOAMUO/C,
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BBITIOJTHSIOIIIEM POJIb UICTOUHHMKA CBETA
U UHmMepnpemuposams MOTy4YCHHbIC
pe3ybTaThI.

Onpedensams ycIoBUE BOZHUKHOBEHUS
¢dboTOTOKa B OCBEIIIAEMOM CBETOAMO/IC
(TOK BO3HUKAET TOJIBKO MPH OCBEIICHUU
€ro CBETOJIMOJIOM C JJIMHOW BOJIHBI,
MEHbIIEH WJIN PABHOU JIJIMHE BOJIHBI,
Ha KOTOPYIO PACCUMTaH OCBEIIAEMbIi
CBETOJIMO).

Hcnonvzoeams CBETOOUOABI PA3HBIX
1[BETOB (KpacHbIE, 3€JI€HbIE U CUHUE),
1abopaTOpHBIN OJI0K MUTAHUS,
MYJIbTUMETP.

Pewamys 3anaun Ha potorpdext

Uroro no pazaeny 3)
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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