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INOACHUTEJIBHASA 3AIIMCKA

Hacrosimas pabodasi mporpamMma Kypca BHEYPOUHOU AesATENbHOCTU «OCHOBBI
(bU3UYECKOro AKCIEpUMEHTay (Jajiee — mporpamma) pa3paboTaHa B COOTBETCTBHH C
dbenepasibHbIM 3aK0HOM OT 29.12.2012 Neo 273-03 «O6 obpazoBanuu B Poccuiickoi
Oenepanuny»; I[lpukazom Mwunobpuaykn Poccum ot 17.05.2012 Ne 413 «O6
YTBEPXKJICHUH (eAepaTbHOTO TOCYJapCTBEHHOT0 00pa30BaTeIbHOTO CTaHIapTa
cpeaHero oOmiero oOpa3oBaHUs»; OCHOBHOM oOpazoBarenbHOM mporpammbl COO
MOY CII Ne97, yrBepxkaenHoi npukazoM oT 29.08.2024 Nel83; yueOHBIM IIIaHOM
MOY CHI Ne 97 na 2025 — 2026 y4eOHBII TOJ, YTBEPXKIACHHBIA MPUKA30M OT
29.08.2025 Neo183.

Peanuzanust mporpamMmbl  COAEMCTBYET  JOCTHIKEHHUIO  OOyYarouuMUcs
IJIAaHUPYEMBbIX  pe3ysnbTaToB  ocBoeHua DOII COO, pa3BUTHIO JUYHOCTH
oOy4Jaronuxcs, (GOpPMHUPOBAHUIO UM YAOBIECTBOPEHHUIO HX COIMAIBHO 3HAYMMBIX
UHTEPECOB U NOTPEOHOCTEH, caMopeanu3aluy OOydaroluXcs Yepe3 ydyacTHE BO
BHEYPOYHOU AEATEIBHOCTH.

[Iporpamma Kypca BHEYpOUHOH jaesTeNbHOCTH «OCHOBBI  (HDU3UYECKOTO
IKCIIEPUMEHTa» TpenHazHadeHa mnsa peanm3anuu B 10-11 kmaccax u HampaBieHa
HAa  JIOCTWKEHHUE  COOTBETCTBYIOIIUX  pPE3YyJbTaTOB,  CHOPMYIUPOBAHHBIX B
dbenepanbHOl paboueli mporpaMmme 1o yuyeonomy npeamety «duzukay (yriayOaeHHbIH
YPOBEHb).

[Tpu uzydyennu Hpu3uKu Ha YriayOJICHHOM YPOBHE peain3aliusi STUX MPUHIIUIIOB
0asupyercss Ha HCMOJIb30BAHUM CAMOCTOSTEIBHOIO YYEHHYECKOIO JKCIEpPUMEHTA,
BKJIFOYAIOIETO, B TOM 4YHCle, paboThl (Qu3nueckoro mpaktukyma. [Ipu sTom mon
paboTaMu TIpaKTHUKyMa TIOHUMAETCS CaMOCTOSITEIbHOE WCCIEAOBaHUE, KOTOPOE
MPOBOAUTCSL IO PYKOBOJACTBY CBEPHYTOro, OOOOIIEHHOrO0 BHJa O€3 MOIIaroBou
WHCTPYKIUHU. B pe3ynbrare oOecrieunBaeTCsi OBIAICHUE O0YUYaIOMUMUCS YMECHUSIMHU
MIPOBOAUTH MPSIMbIE M KOCBEHHBIC U3MEPEHUsI, UCCIIEIOBATh B3aUMHBIE 3aBUCUMOCTHU
NBYX (DU3UYECKUX BEIMYMH M OCYIIECTBISATH MOCTAHOBKY OIBITOB IO IMPOBEPKE
MPEIOKEHHBIX TUNOTE3. Bce 3T0 crmocoOCTBYET NTOCTHIKEHHUIO OJHOW M3 OCHOBHBIX
nesneil u3ydeHus (U3MKU Ha YPOBHE CpPEIHEro oOuiero o0pa3oBaHUs — OBJIAJECHUIO
OOyJaroIMMHUCS METOJaMH  CaMOCTOATEIBHOTO IUIAHUPOBAHUST W TPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a U UHTEPIpPETALMU UHPOPMALIMU, OTIPEICTICHUS

JOCTOBCPHOCTH ITOJIYYCHHOI'O pE3yJibTaTa.

AKTyaJIBHOCTB pcain3anuu ,HaHHOﬁ InporpaMmabl  OIPEACIIACTCA TEM, UTO
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€ OCBOCHHME TIIO3BOJISIET  OOyYalolMMCS Ha  TMPAKTHUKE  O3HAKOMUTHCS C
pa3auuHBIMH (PU3UYECKUMHU SIBJICHUAMHU, SKCIEPUMEHTAIBHO H3YYUTh Pa3IHyuHBIC
dusznyeckue 3aKOHOMEPHOCTH, YIIyOUTh CBOM TEOPETHUYECKHE 3HAHUS, Pa3BUTh
UMEIOIHECs] U TPUOOPECTH HOBBIE MPAKTHUECKUE YMEHHUS M HaBBIKM B 00JIacTh
IJIAaHUPOBAHMUS, MOJITOTOBKH, MPOBEJICHUS, aHAJIM3a U UHTEPNpEeTalud PU3NYECKOro
DKCIIEPUMEHTA.

[Iporpamma naer oOydarOmIMMCS BO3MOXKHOCTb MHPHUOOPECTH MPAKTUUYECKUN
OIIBIT pabOTHI C 1a0OPATOPHBIM O0OPYIOBAHUEM, OBJIAJIETh KOHKPETHBIMU MTPUEMAMU
UCCIIEIOBATENILCKOM  JIEATEIbHOCTH  HAYMHAIOUIET0  (PU3MKa-3KCIIEPUMEHTATOPA,
c(OpMHPOBATh HABBIKK OLIEHKU MOTPEIIHOCTEN PE3yIbTAaTOB U3MEPEHUS (PU3UUECKUX
BenuuuH. Peanu3amus mnporpaMMmbl  CO3JAa€T yCIOBHA Uil (OPMUPOBAHUS
y 00y4aroumxcss HeCTaHIapTHOI'O0 KPEaTUBHOTO MBIIUIECHUS, COACHCTBYET pa3BUTHIO
UHAMBUIYAIBHOCTH  CYXXJIEHUH,  (QOPMHUPOBAHUIO  KYyJbTypbl  OOOCHOBaHMSI

COOCTBEHHOI'O MHEHHUS U CBO6OI[I)I CT'0 BBIPAKCHHU.

BapuanTsl peajm3anuu nporpaMmmsl 4 popMbI IPOBEACHUA 3aHATHH

Peanuzaumss mnporpamMmbl  MOpPENoJiara€T COYETAHHE Pa3IUYHBIX  (PopM
rpynnoBoil paboThl (CiaylIaHWEe JEKIHM, TUCKYCCHs, MOHTaX 3KCIEPUMEHTAIbHBIX
YCTaHOBOK, NMPOBEIeHNE PU3NUECKIX U3MEPEHUH 0] PyKOBOJCTBOM IIPETOAaBaTeNs)
U UHAUBUIAYAJIbHOM paOOThl (BBINOJHEHHE CAaMOCTOSITENbHBIX pabOT W padoT
MpPaKTUKyMa, 00pabOTKa W MHTEPIIpPETAIUsl PE3yIbTaTOB (U3HMUECKUX H3MEPEHUH).
Hcnonb3zoBanue Takux GopM paboThl TOMOraeT pa3BUBaTh y 00y4arommxcsl, C OJJTHON
CTOPOHBI, HAaBBIKM BOCHPUATHS HOBOM HH(OpMaMU TpH pPa3IUYHbIX (opmax
ee Mojayu, a ¢ APYrod CTOPOHBI — aKTUBHOCTb, CAMOCTOSITEIBHOCTh U TBOPYECKOE
Hayajno. B 1uemnom peanuszanus HJAHHOM MPOTPaMMbl  JOJDKHA ITOJIOKUTEIIBHO
CKa3bIBaThCSl KaK Ha aKTyalu3allMd 3HAaHWW, YMEHUH M HaBBIKOB OOYYarOUIUXCS
B paMKax uX npeanpodecCUOHAIBHON TEXHOJIOTMYeCKON (MHKEHEPHOM) MOITOTOBKH,
TaK U Ha COUAIBHOM (POPMUPOBAHUU JIMNYHOCTH O0YUAOLIUXCSL.

[Tporpamma Kypca paccunTana Ha 68 4acoB, B paMKax KOTOPBIX MIPELyCMOTPEHbI
Takue (opMbl padboT, KaK JIEKIIMH, CAMOCTOATENbHbBIE PAO0OTHI U PaOOTHI MPAKTUKYMA.
B xome camocTosATenbHBIX PabOT OOywaromiyecs MojJ KOHTPOJIEM IpEenoiaBaTes
3aKpEIUISAIOT HOBBIE 3HAHUS, OTPa0aThIBAlOT ONPECIICHHbIE YMEHUS U HaBbIKU. PaboTbI
OpaKTUKyMa  TMOJPa3yMEBAaIOT  CAMOCTOSITENIPHOE  pEIIeHHE  O0y4arolMMHCS
HKCIEPUMEHTAIbHBIX (PU3NUECKUX 3a4a4. TemaThka padoT NpakTUKyMa 1 NOPSAJOK UX

CIIEZIOBAHUSI COOTBETCTBYIOT CTPYKTYpPE TEMATUYECKOIrO IUIAaHUPOBAHUA (enepabHON
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paboueii mporpamMmbl 1o yaeOHOMY nipeameTy «Dusnkay (yriryOJIeHHbIN YPOBEHb).
[Iporpamma paccuvTaHa Ha peaqu3alyi0 B TEYEHUE JBYX JET OOydyeHHUs B

10—11 xnmaccax mpu MPOBEICHUH 3aHATHI OJMH pa3 B HEJEI0 00beMOoM 1 gac Kaxoe.

B3aumocBsashb ¢ peaepanbHoil padoyeil MPOrpaMmoil BOCIUTAHUS

[Iporpamma pa3spaboTrana ¢ ydeToM peKOMeHaaIui ¢eaepanbHO paboueit
IPOrpaMMbl BOCITUTAHUA. B 94aCTHOCTH, OHAa yYHUTHIBAET TICUXOJIOTO-TIEAArOTHUECKHE
0COOCHHOCTH COOTBETCTBYIOIIEH BO3pacTHOW KaTeropuu oOyuaronmuxcs. [Iporpamma
COOTBETCTBYET TAaKUM IIEJISIM BOCIUTAHUS OOYYAIOIIUXCS, KaK Pa3BUTHE JIMYHOCTH,
CO3/[aHK€e YCJIOBHUH JIJIsi CaMOOTIpeIeNIeHHsI U conmanu3anuu. [IporpamMmma conericTByer
PENICHHIO CIEAYIONIMX 3a/1a4 BOCTIMTaHUsI 00YYaOIIUXCs: YCBOGHUE 3HAHUM, HOPM,
JTyXOBHO-HPABCTBEHHBIX 1IEHHOCTEW, TPAIUINI, KOTOPbIE BHIPA0OTAIO POCCHICKOE
0011ecTBO; (hOPMHUPOBAHNE U PA3BUTHE JTUIHOCTHBIX OTHOIICHUH K STHM HOpPMaM,
IIEHHOCTSIM; IPUOOPETEHUE COOTBETCTBYIOIIETO TUM HOPMaM, IICHHOCTSIM, TPaIAITASIM
COIMOKYJILTYPHOTO OTBITA MTOBEJACHUS, OOIICHUS, MEXKIUYHOCTHBIX M COIHAIBHBIX
OTHOIICHUH, TPUMEHEHHUS TIOJYUYEHHBIX 3HAHWM, JOCTHKEHHE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUSA  0O0IIeo0pa3oBaTeNbHON  MporpaMMbl MO (U3UKE B
coorBercTBUM ¢ PI'OC COO. IlporpamMma COOTBETCTBYET CIIEAYIOIIMM OCHOBHBIM
HaIpaBJICHUSIM BOCIIMTAHUS.

1) TpymoBoe BOCIHTaHHWE — BOCIUTAHUE YBAXCHHS K TPYAY, TPYISIIAMCS,
pesynbTaTam Tpyaa (CBOEro W JPYrux JIIOJEH), OpHUEHTallMs Ha TPYAOBYIO
NEeSATEIHbHOCTD, MOJTyYCHHE npodeccun, JMYHOCTHOE CaMOBBIpaKEHUE
B TMPOJYKTUBHOM, HPABCTBEHHO JOCTOWHOM TpyJE€ B POCCHUHUCKOM OOIIECTBE,
JOCTMKEHHUE BBIIAIONINXCS PE3yJbTaTOB B MPOQPECCHOHATBHON EATEeIHHOCTH.
[{eneBBIMU OpHUEHTHpAMHU SBISIOTCS: (DOPMUPOBAHHE OCO3HAHHOW TOTOBHOCTH K
MOJIYYCHUIO TMPOQPECCHOHATIBHOTO 00pa30BaHUs, HENMPEPHIBHOMY OO0pa30BaHUIO B
TEUEHHE XU3HM KaK YCJIOBHIO YCHEIIHOM NpoQecCHOHANbHON M OOIIECTBEHHOM
NEeATEeTLHOCTH, TIOHMMaHWe crenuduku camooOpa3oBaHusl U TMPOQPEeCcCHOHATBHON
CaMOIIOATOTOBKH B  WH(OPMAIMOHHOM  BBICOKOTEXHOJOTHYECKOM  OOIIECTBE,
TOTOBHOCTH YYUTBCS M TPYJIUTHCS B COBPEMEHHOM 0OIIIECTBE; OPUCHTUPOBAHHOCTH Ha
OCO3HAHHBIA BBIOOP cdepsl TPodEecCHOHATBEHON TPYIOBON  JEATEIHLHOCTH B
POCCHIICKOM OOIIIECTBE C YYETOM JIMYHBIX )KU3HEHHBIX TUIAHOB, TOTPEOHOCTEH CBOEH
CeMbH, 00IIEeCTBA.

2) DKOJIOTHYECKOe BOCIHUTaHHE — (POPMHUPOBAHHE IKOJOTUICCKOUW KYJIBTYPHI,

OTBETCTBEHHOT0, OEPEKHOT0 OTHOIICHHS K MPUPOJE, OKPYIKAIOIIEH Cpelie Ha OCHOBE
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POCCUHCKUX TPAJWLHMOHHBIX [IYXOBHBIX IIEHHOCTEHW, HAaBBIKOB OXpPaHbI, 3alIUTHI,
BOCCTAHOBJICHUSI TIPUPOJIbI, OKpY>Karoie cpebl. LleaeBbiIM OpUEHTUPOM SIBIISIETCS
OCO3HAHHE HEOOXOIUMOCTH MPUMEHEHHUS 3HAHUS €CTECTBEHHBIX U COLIMAIBHBIX HAYK
JUISL  pa3yMHOro, OEpexJIMBOrO MPHUPOAOIOIb30BaHUA B OBITY, OOIIECTBEHHOM

MIPOCTPAHCTBRE.

3) [{leHHOCTH HAYYHOTO MTO3HAHUS — BOCIUTAHUE CTPEMJICHUS K IIO3HAHUIO Ce0sI
U JpYrux JIOAeH, mpupoisl W OOLIECTBA, K IOJYYEHUIO 3HAHUN, KA4€CTBEHHOTO
0o0pa3oBaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M OOILIECTBEHHBIX MOTPEOHOCTEM.
[leneBbIMU OpUEHTUPAMH SBISIOTCS: (POPMUPOBAHUE JACSITENBHO BBIPAXKEHHOIO
[O3HABATEJIIBHOTO HHTEpeca B 00JacTd (QU3MKU C YYETOM CBOUX HHTEPECOB,
CIIOCOOHOCTEM, JOCTHXKEHUI; MOTyYEHUE MPEICTABICHUH O COBPEMEHHON Hay4YHOMU
KapTUHE MHpa, O JOCTHKECHHUAX HAyKW W TEXHUKH, O 3HAYECHUU HAYyKU B JKU3HU
pOoCCHIICKOTO 00IIecTBa, 00€CIeUeHNN €ro 0e30MacHOCTH; NPUOOPETEHHE HABBIKOB
KPUTUYECKOTO MBIIUICHHS], OINpPEACIICHUs JTOCTOBEPHOW HAay4HOW HMH(POpMaLUHU U
KPUTUKM aHTHHAYYHBIX MPEICTABICHUM; pa3BUTUE M [PUMEHEHHE HaBBIKOB
HAOJIOJICHUS, HAKOIUIEHUS M CHCTeMaTu3aluu (HaKTOB, OCMBICIECHUS OIbITA B

eCTGCTBeHHO-Hay‘-IHOﬁ obiacTn IIO3HaHMHA, HCCHGHOB&TGHBCKOﬁ JCATCIBHOCTH.

Oco0enHocTH padoThI yUHuTE ISl 110 IPOrpamMme

[Ipu peanuzaruu JaHHOW MPOTPAMMBI 33/laya YUUTENST COCTOUT B TOM, YTOOBI
co3/7aTh YCIIOBUS /ISl YCBOCHUS 00YUYaIOIMMHUCS HOBBIX 3HAHUN, TPUOOPETCHUST UMHU
HOBBIX yMEHUW U 3aKpEIJICHUS HABBIKOB, HEOOXOAMMBIX [IJIi TMPOBEICHUS
(bU3NYECKUX IKCIIEPUMEHTOB M aHAJIN3a MOJIYyUYEHHBIX PE3YIbTaTOB.

Jns pemieHuss 3TOM 3ajlauyd HEOOXOJAMMO Hajduyue B KaOuHeTe (DU3MKHU
000pyZI0BaHUs, KOMIUIEKTYIOIIUX W PACXOJHBIX MAaTEpUaOB, TPEOYIOUTUXCS IS
MIPOBENICHUS CAMOCTOSITENIBHBIX PAa0OT U paboT mpakTukyMma. [lepeuens npearaeMpix
pabotr cdopMupoBaH TakuM O00pa3oM, UYTO TIOJATOTOBKAaK WX IMPOBEICHHUIO
HE JIOJDKHA BBI3bIBaTh CYILECTBEHHBIX 3aTPyJAHEHUNM — BCE HEOOXOAMMOE st
peanuzaiuy NporpamMMbl, Kak MpaBUJIO, MO0 HAXOIUTCS B KaOuHeTe GU3UKH, TUO0
JIOCTYITHO B TIOBCEHEBHOM OBITOBOM OOMXO/IE.

[lepen Havanom 3aHATUH  YUYUTENIO PEKOMEHAYETCS CaMOCTOSITEIIbHO
BBITIOJIHUTh BCE TEOPETUUYECKUE 3aJIlaHUs, CAaMOCTOATENbHBIE pPabOThl W PabOTHI
MPaKTUKYMa, KOTOPbIE AOJKHBI Oy IyT BRIMOJIHATH 00yYarouecs. IT0 1acT YUUTEII0
BO3MOXXHOCTh HE TOJBKO BBIIBUTb BO3MOMKHBIE TEXHMUYECKHE MPOOJIEMBI,

HO U MOJYYUTh KOHTPOJIbHBIE PE3yJIbTaThl U3MEPEHUN U HX 0O0paOOTKU, KOTOPHIC
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MOHANO0SATCA 1Ml JalibHEWIIed TMPOBEPKU MPABUIBHOCTH BBINOJHEHUS pPadOT
00yJarouMHUCS.

[TockonbKy OJHMM W3 TJaBHBIX pe3yJbTAaTOB pabOThl yUHUTENsT B paMKax
BHEYPOUHOM I€ATEIBHOCTH SBISETCS JTNYHOCTHOE PA3BUTUE O0YUYAIOUTUXCS, YUUTEIIO
PEKOMEHYeTCsl TPU TMPOBEACHUU 3aHATHN TIO0 TPOrpaMMe aKTUBHO YYacTBOBATh
B JIEATCTLHOCTH OOYyYalONIMXCSA, KOHTPOJUPOBATh XOJ BBIMIOJHEHUS HMH
HKCIIEPUMEHTAJILHON padOThl, HANpPaBIATbH U KOPPEKTUPOBATh UX JIEUCTBUS,
CBOCBPEMEHHO  yKa3blBaTh HAa  OIIMOKA W HEJOYEThl,  IOJCKAa3bIBAThH
U JIEMOHCTPUPOBATH MPaBUJIbHBIE CIIOCOOBI BBIMOJTHEHHUS MPAKTUYECKON padoTHI,
00CyX/1aTh MIPUYMHBI U BO3MOKHBIE TIOCIIEACTBUS JAOMYyCKaeMbIX omnook. Bo Bpems
3aHATUN HEO0OXO0IUMO NOAJCpKUBATh  JI00POKENATEIbHYIO atMochepy
COTPYAHUYECTBA.

YduTento ciaeIyeT yYuThIBaTh, YTO JOTHMKA OCBOCHHUS MMPOTPAMMBI ITPEIOoJIaraet
MOCJIeIOBATEIHLHOE U3YUCHUE MaTepuaia — CHayaia 00y4Jaroecs JOJIKHBI OCBOUTD
0a30BbI€ MPUEMbI U METOAbl MPOBEACHUS (PUINYECKUX H3MEPEHUH H 00pabOTKU
MOJIy4aeMbIX PE3yJbTAaTOB, a YK€ 3aTeM MPUMEHSITh MX Ha MPAKTUKE MO CXEME «OT
IpPOCTOTO0 K CIHOXHOMY». [loToMy mpuMmepHas cxema NpOBEICHHUS 3aHITHA IO
IporpaMMe MOKET ObITh CIEAYIOIIEH:

1) oOBsICHEHUE TCOPETUIECKOTO MaTepraa 1o TeMe;

2) TOATOTOBKA K BBIMOJIHEHUIO CaMOCTOSTEIBHONH padOThl MM PabOTHI
MPaKTUKyMa — OOCYXKJIEHHUE 3aJlaHus, YCTPONCTBA HKCIIEPUMEHTAILHON YCTaHOBKH,
HEOOXOJMMOTO0 TEOPETHUECKOro Marepualia, MPUEMOB U METOJOB MPSMBIX
HKCIIEPUMEHTAJIbHBIX U3MEPEHUH, CIIOCOO0B UX 00pPabOTKH U OLEHKH MOTrPELIHOCTEN
VU3MEPEHNUN;

3) mpoBeACHHUE CAMOCTOSTEIBHON pabOThI MM PA0OTHI MPAKTUKYMa, KOHTPOJIb
MPaBUIILHOCTH MPOBEIACHUS U3MEPEHUN;

4) o0paboTKa  TOJYYCHHBIX  OKCICPUMEHTAIbHBIX  JAHHBIX,  OIICHKA
MOTPELIHOCTEM;

5) obOcyxaeHne pe3yabTaToB 00pabOTKH MOJTYYCHHBIX JKCIIEPUMEHTAIBHBIX
JAHHBIX W TIPOBEpPKa MX MPaBUILHOCTH.

B ciyuae HexBaTKu BpeMEHHU Ha peain3aIiio B KJIacce MyHKTa 4 TaHHOW CXEeMBbI
PEKOMEHIyeTCsl  MPEMJIOKUTh  OOYyYarolMMCS — BBIIIOJIHUTH  COOTBETCTBYIOIINE
NEUCTBUS JI0Ma, a IYHKT D peanu3oBaThb B Hayaje CIEAYIOIIEro 3aHsATHs, JIU0O
IIPOBECTH HEOOXOANMBIE 00CYXKACHUS C 00yUaIOLUMUCS B IOPSAJIKE MHIUBU Ty IbHON

paboThI.
COJIEPKAHUE KYPCA BHEYPOUHOM JESATEJBHOCTH



«OCHOBBI ®PU3NYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATHYECKHUH ITPOPUITb)»

10 KJIACC

3ansaTue 1. [TorpemHocTH B 3KCIIEPHMEHTE

Jexkyua «llorpemHocT mnpsAMBIX U3MepeHMi». OOcyxaaercs Inpupona
BO3HUKHOBEHUS IMOIPEIIHOCTEN, METOIBI X MUHUMU3ALMHU U OLICHKH.

Jekyua «IlorpeIHOCTH KOCBEHHBIX U3MepeHui». OOCYKIarTcsd METO[bI

H IIPUCMBI OLICHKN HOFpCIHHOCTeﬁ KOCBCHHBIX I/I3MepeHHfl.

3ansaTue 2. OueHKa NOrpPelIHOCTEH MPSAMBIX U KOCBEHHbIX H3MepPeHUit
Camocmoamenvhasa paboma «OUEHKA NOTPEIIHOCTEN KOCBEHHBIX N3MEPEHUN

IO pe3yNbTaTaM MPSMBIX U3MEPEHUIN.

3ansaaTne 3.  Ycpeanenue — m3mepenuid.  Ciy4aiiHasik — NOIPELIHOCTb.
KunemaTuyeckue uamMmepeHust

Jexyuna «CiyvaiiHble TOTPEUIHOCTHY. B COOTBETCTBUU C YPOBHEM MOATOTOBKHU
oOy4Jaronmxcs U JOCTYIHBIM 000pYJIOBaHUEM MOXET OBbITh POBEJICHA OJ{HA U3 ABYX
paboT MpaKTUKyMa.

Ilpakmukym Ne 1

3aoanue. Ompenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO CPEIHIO CKOPOCTh
JIBUKEHUS 3EPHBIIIKA TIIIEHa B OYTHIIKE C BOJIOH.

Obopyoosanue. 1lmeHo, HamoJIHEHHass BOJOM IUIACTUKOBasi OYThLIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHAOMED, JINHEWKA.

Kpamxoe onucanue pewenus. IlpoBoauTcs cepusi SKCIEPUMEHTOB IO
WU3MEPEHHUIO C IOMOIIBIO CEKYHI0MEpPa BPEMEHHU MPOXOKICHHSI 3€PHBILIKOM IIIIEHA B
TOJIIIIE BOJBI HEKOTOPOTO (PUKCUPOBAHHOTO PACCTOSIHUS BJIIOJIb BEPTHKAIH.
Boiuucnsercss cpenHee BpeMs JBHXKEHUSI 3€peH. PaccuuThiBaeTcs CpelHss
YCTaHOBUBULIASICSA CKOPOCTh 3TOTO ABMKEHUS. OIEHUBAETCS MOTPEUTHOCTD.

Onucanue cxodxceil pabomvl NPAKMUKYMA: BCEPOCCUHCKAsl OJUMIIUaAa

IIKOJIBHUKOB TI0 (pM3UKE, pernoHabHbIN dTan 2023 1., 3ama4a «[lmeHo u BI3KOCTH
Ilpakmuxym Ne 2
3aoanue. CobeputTe YCTAaHOBKY IJis 3allyCKa IlIapuKa B MOJIET C HEKOTOPOH

BBICOTHI C (DMKCHPOBAHHOW TOPH30HTAIBLHON HayadbHOW CKOpOCThlO. Mcchemyiite
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3aBUCUMOCTh BEPTHKAJIBHOM M TOPU3OHTAILHOM KOOpJIWHAT IIapuKa MpU MOJeTe.
Omnpenenure CKOPOCTh MIAPHKA B HAYaJI€ MOJIETA.

Obopyoosanue. CTambHON IMApUK, IYCKOBOE YCTPOMCTBO  (OTPE30K
AIFOMMHHMEBOTO MPOQUIIsA, MAaTHUT HEOJAUMOBBIM, /IBa CTAaJbHBIX IIAPUKA), IITATUB C
JanKoi U My(QTOH, MaJIAPHBINA CKOTY, PyJeTKa, KOMpOoBalbHas OyMmara.

Kpamxoe onucanue pewenus. OcyuiecTBisercs cOOpka MyCKOBOW yCTaHOBKH.
[IpoBouTCs cepusi SKCHEPUMEHTOB MO 3alyCKy IIapuKa B TMOJIET U H3MEPEHUIO
KOOpAMHAT MaJIeHUs IIapruKa OTHOCUTEIBHO TOUKH cOpoca. [1o mosy4eHHbIM TaHHBIM
pPacCUMTHIBAECTCS HavalbHasi CKOPOCTH MOJIETA IIAPHKA.

Onucanue cxooceil pabomvl NPaKMukKyma: MEXIyHApOAHAs OJMMIIMAJA IO

sKcrepuMeHTanbHOl pusuke 2021 r., 3amaya «ITymkay [11].

3ansTue 4. [Ipocreiinmue reomerpudeckne u3MepeHUus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIUHY MPOBOJIOKH
Y BHEIIIHUI THAMETP UTJIbI, TUIOIIa/Ib HAPUCOBAHHOMW Ha IUCTEe OyMaru Qpurypsl, 00bem
opycka. O1ieHUTe MOrPEIIHOCTH.

Obopyoosanue. 1lpoBonoka, urjia oT mMOpUIa (CO CTOYEHHBIM OCTPHUEM),
n300paxkeHne (Urypbl CIOKHOW (OpMBI Ha pa3IMHOBAHHOW KBajapaTamu Oymare,
JIEpEBSIHHBIN OpYCOK, TMHEHKA, IITAaHTCHITUPKYJIb.

Kpamrxoe onucanue pewenus. 1IpoBoasaTCs U3MepeHUs: TOJIIIMHBI IPOBOJIOKU
MeTo0M psAnoB. [IpoBoauTCs U3MepeHre AuameTpa Uribl METOJIOM MPOKAThIBAHUS.
[IpoBonuTCcs u3mMepenue miomaan GuUrypsl METOJIOM MOICUETa TUIOMAAN 1O KIETKaM
CETKU M3BeCTHOTO Tara. [IpoBoauTcs usmepenune radbapuToB OpycKa W BHIYUCICHUE
ero obObema. OlieHHBAEeTCs TMOTPEIIHOCTh HW3MEPEHHbIX BeNMWuYuH. [IpoBoautcs

IMPOBCPKA MMPAaBUJIBHOCTHU UBMCPCHUS AUAMETPA UIJIbI C IIOMOIIBIO ITAHT CHIIUPKY JIA.

3anaTne 5. I'paduku 3SKcHepUMeHTANBHBIX 3aBucuMocTeil. ['paduueckas
00padoTKa JaHHBIX

Jekuyua «Odopmiienue rpadUKOB SKCHEPUMEHTANBHBIX  3aBUCHUMOCTEH.
['paduyeckas 06paboTKa TaHHBIXY.

OO6cy>xaaroTcs OCHOBHBIE MpaBuiia ohopmiieHHs rpaduKoB 3aBHCUMOCTEN
($u3nUeCcKUX BETUYMH APYT OT JIpyTa.
Camocmosamenwvnan padoma «lloctpoenne rpadukoB B COOTBETCTBUU C
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M3YUYCHHBIMU MPABUIIAMU C UCIIOJIB30BAaHUEM I'OTOBBIX TAOIUIL C JAHHBIMIY.
Hcnonvzyemvie mamepuanvl: METOAUYECKHE pekoMeHmauuu l[leHTpanbHOMU
MIPEIMETHO-METOIMUECKOM KOMHCCHH TI0 OIICHMBAHHUIO OdopMIIeHUs TpaduKoB Ha

NPAaKTUYECKUX TYpax BCEPOCCUICKON OJMMITHAIbI IIKOJIBHUKOB 110 dusuke [12].

3ansaTue 6. O0padoTKa HEJIMHEHHBIX 3aBHUCUMOCTEN: JUHeApU3alus, MOACYeT
IJIOIIAAM OJ TPAPUKOM, IOCTPOCHUE KACATEJIbHBIX K Tpaduky

Jekyua «JluHeapuzanus SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEM U JIpyTHE
rpaduueckue crnocoobl 00pabOTKU JaHHBIXY.

OOcyxmaeTcss  METOJ,  3aMEHbl  TNEPEMEHHBIX  IpPU  JIMHEapu3aluu
AKCIEPUMEHTANIbHBIX 3aBUCUMOCTeH. OOCyxknaercss (pU3NYECKUN CMBICT IUIOMIaAU

1o/ rpapMKOM M YrioBOro Ko3ppuuueHTta KacateabHON K rpaduky.

3anaTne 7. W3MmepeHme 3aBHCMMOCTH KOOPAHMHATHI TPaHHUIbBI 00JIACTH
HAMOKAHUS OT BpeMeHU. JInneapuzanusi 3aBUCUMOCTH

Ipakmukym

3aoanue. BoipexbTe 13 OyMakHOU candeTKu JICHTY HauHOoi 30 CM U MIUPUHOM
2—-3 cM. OmycTuTe KOHell OyMa)KHO JICHTHI B BOJY M BKIIFOUHUTE CeKyHaoMmep. M3yunre
3aBUCUMOCTh KOOPJIMHATHI TPAHUIIBI 00JIACTH, MPOTMTABIICHCS BOJOW, OT BPEMECHH.
Onpenennute xapakTep 3TOW 3aBUCUMOCTH.

Obopyoosanue. Cekynnomep, Oymaxkubie candeTku, pyieTka, yamka [letpu.

Kpamrxoe onucanue pewenus. CTaBUTCS OIBIT TO HW3YYEHUIO JIBYKCHHSI
IpaHUllbl HAMOKaHus OymakHou canderku. Mcmonap3yercs 3aMeHa mepeMeHHbIX TS
JUHEapHu3allid 3aBUCUMOCTH M TIOCTPOCHHUS JHMHEHHOTO Tpaduka, KOTOPHIM
BITOCJICICTBUH MO3BOJIAECT CYAUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooxceii pabomol npakmuxyma: [5], 3amaga Ne 32 «HamoxkaHwue

TKaHW».

3ansTue 8. U3yueHnue ynpyroro rucrepesuca

Ilpakmukym

3aodanue. 3aKkpenuTe C MOMOILBIO 32)KUMa JIMHEWKY Ha cToJie. [IpoieHpTe 1yXKy
3a)KUMa B KOJIBIIO OAHKOBCKOM pE3MHKH. 3allenuTe KPIOYKOM JTUHAMOMETpa
KOJIBLIOPE3UHKH. M3MepbTe 3aBUCHUMOCTBH JJMHBI PE3UHKH OT PACTATHBAIOLICH
CWIbI IIPU Harpy3ke (pacTskeHuM) u pasrpyske. [Iposeaure namepenus c marom B 0,5

H, npu xaxnom uzmepenuu aenaite 3aaepxky B 30 c. [loctpoiitre rpadux
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M3MEPEHHOM 3aBUCUMOCTH, OMUIIUTE €€ xapakrep. Crenaite npearnoaoKeHus o
MpUYMHAX HAOII0aeMOl 3aBUCUMOCTH. PaccuunTaiite, B KaKuX Mpejiesiax JeKUT
K02 (PHUITMEHT )KECTKOCTH PE3UHOBOTO KOJbIIa. MICTIONB3ys MOTy4YeHHBIC TaHHEIE,
paccurTanTe, KaKyr YHEPTHIO MTOTJIOTUIIA PE3UHKA 32 BPEMS IIPOBEICHUS U3MEPEHUM.
Obopydosanue. JIunelika, 3aXuM, THHAMOMETpP C TpeneaoM usmepenui 5 H,
PE3UHOBOE KOJIBIO (pe3uHKa JJisi 0aHKHOT), CEKYHIOMED.
Kpamxkoe onucanue pewenus. BbIOTHAETCS ONBIT IO U3YUYEHUIO 3aBUCUMOCTH
CUJIbI yIPYTOCTH PE3UHOBOTO KOJIbIIA OT €r0 JJIMHBI TPU MOCTEIEHHOM YBEIUYEHUU U
Ipy TOCTENIEHHOM YMEHBIIIEHUH pacTsruBaroiieil cuibl. HaOmiomaercs siBieHue
YyIPyroro rucrepesuca. JIBe TMOTy4YEeHHbIE SKCIEPUMEHTAIBHBIE 3aBUCUMOCTH

HAHOCATCA Ha OAWH I’pa(l)I/IK HpOBOI[I/ITCH aHaJIM3 MMOJYYCHHBIX PC3YJIbTATOB.

3ansatue 9. HaxoxkaeHme wmacchbl JIMHEHKH M IINPUIA € T[OMOIIbIO
YPABHOBEIIMBAHUSA pblUara

Ilpakmukym

3aoanue. Onpenennure ¢ MaKCUMaldbHOW TOYHOCTBIO MacCy IIMPULIAa U MacCy
JIMHEHKMU.

Obopyoosanue. npui oobemom 20 M1, TUHEHKA, CTaKaH ¢ BOJIOM.

Kpamkoe onucanue pewenus. K koHIly JHMHEHKH, KOTOpas HCMOJb3YETCS B
KaueCcTBE pbluara, MoABELIMBAETCS WNpul. M3mepsierca 3aBUCUMOCTh KOOPAUHATHI
TOYKHU OTIOPBI yPABHOBEILIEHHOTO phluara oT 00beMa BobI B impuiie. [1o moimyyeHHbIM
JTAHHBIM OMPECIISIOTCS Macca MIPUIla U Macca JIMHEHKH.

Onucanue cxodicell pabomuvl NPAKMuUKymMa. PETUOHAIIBHBINA ATl OJTUMITHAIbI UM.

JIx. K. Makcsema o ¢pusuke, 2014 1., 8 kace, 3a1a4a «HenecTpyKTUBHBIN aHATHRY.

3ansaTue 10. U3mepenne ko3gpdpuumeHTa JHEPreTUHYECKUX MOTEPb MPH OTCKOKE
HIapPHUKa OT MOBEPXHOCTH

Ilpakmukym

3adanue. IlpoBenurte uccieroBaHUE 3aBUCHMOCTH BBICOTHI OTCKOKa IIapUKa
nocjie COyJapeHHs C MOBEPXHOCThIO CTOJa OT BBICOTHI cOpoca. IIpoBeaute OmbIT

JUIs1 ABYX TUMOB MIapuKoB. OnpenenuTe XxapakTep 3aBUCUMOCTH.
Obopyoosanue. lllapuk 18 HACTOJBHOTO TEHHHUCA, PE3WHOBBIM IIAPUK

«TOMPBITYH», PyJIETKA, MAIPHBINA CKOTY.

Kpamkoe onucaHue peuterHusl. HpOBOI[I/ITCH OIIBIT II0 M3MCPCHUIO BBICOTHI
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OTCKOKA IIapUKa II0CJIE COYyAapeHUs C IOBEPXHOCTBIO T'OPU3OHTAIBHOIO CTOIA B
3aBHCHMOCTH OT BBICOTHI cOpoca. Mi3MepeHust mpoBOASTCS sl ABYX THUIIOB IIAPHKOB.
JIns pe3nHOBOrO MIapyKa 3aBUCHUMOCTH SIBJIETCSA NMPSIMOU IPONOPLHUOHAIBHOCTHIO,
Ul IIapUKa OT HACTOJIBHOTO TEHHUCA 3aBUCUMOCTh HE SBIAETCA TAaKOBOMU.

O6CY>K,ZI&IOTC5I BO3MOJKHBIC ITPUYUHBI ITIOJTYUYCHHBIX PC3YJIBTATOB.

3ansaTue 11. OnpenesieHne TeNJI0eMKOCTH TBEPOTO Tejia
Ilpakmukym
3aoanue. Onipenenure ¢ MAaKCUMaJIbHON TOYHOCTHIO TETNIOEMKOCTh TPY3HUKA.
Obopyoosanue. I'py3uk maccoit 50 r, ctakan oobemom 0,2 11 ¢ BO/10if KOMHATHOM
TEMITepaTypbl, EMKOCTb C TOPSYCH BOJOM, 1B TEPMOMETPA, CAI()ETKH, IIOTHOC, HUTH.
Kpamroe onucanue pewenus. IIpoBOUTCS OMBIT IO U3MEPEHUIO TEITIOEMKOCTH
rpy3uKa METOJIOM IEpeHOca €ro M3 XOJOJHOM BOJbI B ropsauyto. OreHuBaercs
M3MEHEHHUE TeMIEepaTypbl XOJOIHON BOJBI 32 CUET MOJYUYEHHUs KOJUYECTBA TETUIOTHI

OT rOPSIYETo IPy3UKa.

3ansaTue 12. U3mMepenune Temneparypbl pyK 3KCIepMMEHTATOPA U JAaBJICHMS,
KOTOpPOE MOI'YT CO3/1aTh €ro Jerkue

Ipakmukym

3aoanue. 1) Onpenenute BHYTpeHHee cedeHue TpyOku. [loacoeawHuTe K
mmpuily oobemom 20 M TpyOKy € MOMEIIEHHOU B Hee Karuied BOAbL. 3aXXMUTE IITPHULL
B JIQJIOHAX W HarpeBailTe ero TakuM o0pa3oM B TedeHue S5 MHUHYT. M3mepbre
nepeMenieHre Kar 1o TpyOke. Mcmonb3ys mMoigydeHHbIE JaHHBIC, OLICHUTE
TEMIIEpaTypy PYyK 3KcnepuMmeHtaropa. 2) JloxkauTech, KOraa MINpHIl CHOBA MPUMET
KOMHaTHYIO0 Temmeparypy. BayBas Bo3ayx B cBOOOIHBIN KOHEI TPyOKH, U3MEphTE
MEPEMEIICHNE KAIlIM [TPY MAKCUMAJIBHOM JIaBJICHUU BO3/1yXa, CO3[1aBAEMOM Ha KOHIIE
TpyOku. Mcnonb3yst mosiy4eHHbIE TaHHbIE, OIIECHUTE JaBJICHUE, KOTOPOE MOT'YT CO3/1aTh
JIETKHAE 3KCIIEPUMEHTATOPA.

Obopyoosanue. npur; oobemom 20 My, TpyOKa OT WH(Y3MOHHON CHCTEMBI,
BO/JIa, JINHENKA, CEKYHIOMED.

Kpamxkoe onucanue pewenus. 1) K mmpuiy odbemom 20 M1 moacoeIMHSAETCS
TpyOKa ¢ moMenieHHO! B Hee Karuier Bobl. LInpuly HarpeBaeTcst pykamu, u3MepseTcs
nepeMelnieHre Kamim no Tpyoke. Ha ocHoBe JaHHBIX O ceuyeHUU TPYOKHM U oObeMe
BO3lyXa B IIIPULE pPACCUMTBHIBACTCS TeMIepaTypa pyK 3KCIIEpUMEHTATOpA.

2) Hcnonp3ys Ty >K€ YCTAaHOBKY, JKCIIEPUMEHTATOP CO3JaeT JAaBJICHHE BHYTpPHU
12



cBOOOMHOrO KoHIla TpyOku. Kamist Boawsl mepememiaercss no TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIICHUHU OIICHWBACTCS JABJICHHE, KOTOPOE MOTYT CO3/aTh JIETKHE
HKCIIEPUMEHTATOPA.

Onucanue cxooiceti pabomel npakmuxkyma: 1) 3aKIIOUUTENBHBIN 3Tam
BCEPOCCUMCKON OJUMITHAIBI MIKOJIBHUKOB, 2023 1., 10 xnacc, 3agaya «HacbieHHbIi

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. IdpPexTuBHbIN KOIPPUUMEHT KECTKOCTH cucTeMbl. OnpenesieHue
MoayJisi FOHra npoBoJioku ¢ noMmoubio peryara. OnpeaesieHue npejgesa ynpyrom
nepopmManuu

Ilpakmukym

3aoanue. Onipeaennure ¢ MAKCUMaIbHOM TOYHOCTHIO MOAYJIb FOHTa MPOBOJIOKH.

Obopyoosanue. 1llTatuB ¢ AByMs JlalkaMu, IPOBOJIOKA, JIMHENWKA JE€pEBsIHHAS
nuHO# 50 M, rpy3sl Maccoil o 50 T, 1Ba KaHLEIAPCKUX 3aKUMA.

Kpamroe onucanue pewenus. JInHelKa NMOABEIIMBAETCS HA IPOBOJIOKE Tak,
YTOOBI MOJIYYHJICA CHJIBHO HEPABHOIUIEUN pbhlyar. bImxHUN K TOUKe MoJBeca KOHEll
TOPU30HTATIBHON JIMHEWKHU OIMPAETCs CHU3Y Ha JIanky mTatuBa. K apyromy KoHIy
JIMHEWKU TOJBEIIMBAIOTCA Ipy3bl. M3Mepsercs 3aBUCHUMOCTb CMEILICHUS KOHIA
JIMHENKH, K KOTOPOMY IOJBEIIMBAIOTCS I'PYy3bl, OT UX CYMMapHOU Maccel. Ha ocHOBe
IIOJIyYEHHBIX JAHHBIX U I€OMETPUYECKUX IapaMeTpPOB YCTAHOBKU PaCCUUTHIBACTCS
MoxyJib FOHra mpoBosoku.

Onucanue cxooxceti pabomor npaxmuxyma. [6], 3agaga Ne 9.30.

3ansaTue 14. U3mepenne k03¢ puumeHTa MOBEPXHOCTHOIO HATSIZKEHUSI METOA0M
OTpbIBA

Ilpakmukym

3aoanue. Tlpumymaiite crmoco0 W3MEPEHHS CHIBI, KOTOPYIO Tpedyercs
MPWIOKUTH K MPOBOJIOYHOM paMKe JJII TOTO, YTOOBI OTOPBATH €€ OT MOBEPXHOCTH
Boabl. [IpoBenure »HKCHEPUMEHT UM OLECHUTE KOIDOUIIMEHT TMOBEPXHOCTHOTO
HATSKEHUS BOJIBI.

Obopyoosanue. KioBeta mmpokasi ¢ BOJOH, MPOBOJIOKA, BECHI, HATb.

Kpamxoe onucanue pewsernust. [IpOBOANUTCS OIBIT 10 U3MEPEHHUIO CHJIBI OTPHIBA
IIPOBOJIOYHOH PaMKH OT TOBEPXHOCTH BOJBI IPH PA3JIMYHBIX IEPUMETPaX PaMKH.
[TpoBoaUTCS OlICHKA KOA(PPHIIMEHTA TOBEPXHOCTHOTO HATSKCHHUS BOIBI.

Onucanue cxoanceti pabomot npaxmuxyma. [7], 3agaga Ne 331.
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3ansaTue 15. OmnpeneneHue TOYKHM POCbl. 3HAKOMCTBO € JJIEKTPHYECKHM
KOH/IEHCATOPOM

Ilpakmukym Ne 1

3aoanue. OnieHUTE BIAKHOCTh BO3/yXa B KOMHATE.

Obopyoosanue. IIpobupka CTEKIIsSIHHAS, MaJIEHbKUE KYCOUYKH JIbJ]a, TEPMOMETD,
TabNHIa 3aBUCUMOCTH JaBJICHUS HACBIIIEHHOTO TIapa BOJIBI OT TEMIIEPATYPHI.

Kpamroe onucanue pewenus. B npoOupKy ¢ BOJION MOCTENEHHO TO00ABIISIOT
KYCOYKHM JIbJla U JOKHUIAIOTCSI MOMEHTA BBICTYIUJICHUS Karejlb POChl Ha TTIOBEPXHOCTH
npoOupku. [lo mosydeHHBIM JAaHHBIM O TEMIeEpaType TOYKE POCHI C MOMOIIBIO
TaOJIUIbl 3aBUCUMOCTH JIaBJICHUS HACBIIICHHOTO Mapa BOJbI OT TeMIEepaTypbl
OTIPEJIEIISIETCS] OTHOCUTENbHAS BIKHOCTh BO3/yXa B KOMHATE.

Onucanue cxooicett pabomsr npakmuxyma: [8], rimaBa Ne 3, mabopaTopHas
pabota Ne 9.

Ilpakmuxkym No 2

3aoanue.  Ompenenure ¢  MaKCUMaJbHOM  TOYHOCTBIO  OTHOIICHHE
ANEKTPUUYECKUX EMKOCTEN JIBYX KOHJIEHCATOPOB.

Obopyoosanue. nBa  DIEKTPOJIUTHUUECKUMX  KOHJIGHCATOPa,  BOJBTMETD,
Oarapeiika, COeJMHUTENIbHBIE TTPOBO/IA.

Kpamroe onucanue pewenus. IIpoBoAUTCS ONBIT IO 3apsiIKE KOHIEHCATOPA OT
JIpYroro 3apaHee 3apsDKEHHOTO KOHAeHcaTopa. WM3mepsitorcs HampsDKeHHsl Ha
KOHJIGHCAaTOpax N0 W Moclie NoAkiatoueHuil. OLEeHUBaeTCsl OTHOUIEHUE EMKOCTEH
KOHJIEHCATOPOB.

Onucanue cxoxceti pabomout npaxkmuxyma: [6], 3agada Ne 10.22,

3ansTue 16. U3yueHue npouecca pa3psiiku KOHJAeHCATOPA

Ilpakmukym

3adanue. VI3yunte 3aBUCUMOCThH HAIPSHDKEHHUS Ha KOHAEHCATOPE OT BPEMEHU
npu ero paszpsiake. OnpenenanuTe eMKOCTh KOHAEHcaTopa.

Obopyoosanue. DNEKTPOIUTUUECKUN KOHJEHCATOp, BOJBTMETp, Oarapeiika,
CEKyHAOMEp, COCIMHUTEIbHBIE POBOJIA.

Kpamrxoe onucanue pewenus. 1IpoBoAUTCS N3MEPEHUE 3aBUCUMOCTH
HaIPSDKEHUS Ha pa3pshKArOIIEMCsl KOHAEHCAaTOpe OT BpeMeHH. Jlenaercs oueHka
€MKOCTH KOHJIeHCcaTopa. B kauecTBe CONMPOTUBICHUS IS pa3psAaKy KOHAEHCATOpa
BBICTYIAET BHYTPEHHEE COMPOTUBIIEHUE BOJIBTMETPA.

Onucanue cxooiceii pabomor npakmukyma: [5], 3amaga Ne 10 «3ydenue
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cBeToanoaa» (4acth Ne 1).

3ansTue 17. Onpenesienue y1eJbHOr0 CONPOTHBJIEHUS MaTepUasia NPOBOJIOKH

Ipakmuxym

3aoanue. Onpenenure yaeabHOE CONPOTUBIECHUE MPOBOJIOKH.

Obopyoosanue. JIBa MynbTuMeTpa (B peXuMe BOJBTMETpAa U aMIepMeTpa),
COEJIMHUTENbHBIE TIPOBOJIA, OaTapelika, oOpa3ibl MPOBOJIOKH, JIUHEHKA, MUKPOMETP.

Kpamroe onucanue pewenus. Wccnepyemass TMpOBOJIOKA COCIMHSIETCS
IOCJIEZIOBATEIbHO C aMIEpPMETPOM M MOJKIo4aeTcss K Oarapeiike. IlapamnensHo
y4acTKy IPOBOJIOKH MOAKIIOUAETCS BOIBTMETP. V3 OTHOIIIEHHS TOKa3aHUi IPpUOOpOB
pPacCUMTHIBACTCA COMPOTUBJICHUE Y4acTKa MPOBOJIOKHU, TOCIE YEro M3MEPSIOTCS €To
reoMeTpuyeckue pasmepbl. M3 MONMydeHHBIX JaHHBIX ONpPENEIsIeTCS YAEIbHOE
COIPOTHBIIEHUE MaTepHalla, U3 KOTOPOro U3rOTOBJIEHA MPOBOJIOKA.

Onucanue cxodxceti pabomsl npakmuxkyma. MexXIyHapoaHas OJUMIHNAAA TIO

sKcriepuMeHTanbHon pusuke 2022 1., 3a1a4a «Majioe COpOTUBICHUE.

3ausaTue 18. HN3mepenue BOJIbT-AaMIICPHOM XapaKTePUCTUKHU
MOJIYNIPOBOAHMKOBOI0 THOAA

Ilpakmukym

3adanue. I3mepbTe 3aBUCUMOCTbH CHJIBI TOKA, MPOTEKAIOIIET0 Yepe3 AUOJ, OT
M10/IaBaEMOT'0 Ha HETo HaIpsKeHUs (B IpsIMOM U 00paTHOM HanpasiieHun). [TocTporite
rpaduk BOJbT-aMIIEPHON XapaKTEPUCTUKH TUOAA.

Obopyoosanue. BonbT™MeTp, aMmmnepMmeTp, COCIUHHUTENbHBIE TMPOBOJA,
MOJTyITPOBOTHUKOBBIN MO, MAKETHAS TJIaTa, IEPEMEHHBINA PE3UCTOp, OaTapeika.

Kpamroe onucanue pewenus. IIpoBoaUTCS SKCIIEPUMEHT 10 M3MepeHuto BAX
JIM0/1a B MPSIMOM U OOpaTHOM HaIpaBJICHUU.

Onucanue cxooicerl pabomsr npakmukyma: [8], rimaBa Ne 4, jmabopaTopHas

pabora Ne 9.

3anstue 1. OueHKka BeJIMYUHBbI TOPU3OHTAJBLHOM COCTABJSIIONIE MAarHUTHOM
UHIYKIUY MAaTrHUTHOTO NOJIS1 3eMJId

Ilpakmukym

3aoanue. OnueHUTE MOIYJIh TOPU3OHTAILHOM COCTABJISIIONICH BEKTOpa
MarHUTHOW MHIYKIIMM MAarHUTHOTO MOJIsi 3EMJIH.

Obopyoosanue. Kommac, conenoun (amamerp 10 cm, 150 BUTKOB),
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71a0b0paTOpHBI OJIOK MUTAHUS, TPAHCIIOPTHP.

Kpamroe onucanue pewenus. 1IpoBOIUTCS HKCIEPUMEHT IO OINPEICICHHUIO
MIPOCTPAHCTBEHHON OPUEHTAITUN BEKTOPA MHAYKIIUH MAaTHUTHOTO TIOJIS, CO3/1aBaEMOTO
Ha OCH COJICHOWJIA TIPU CYTIEPITO3UIIMA MATHUTHOTO TOJIT 3eMJIM 1 MAarHUTHOTO TTOJIS
COJICHOM/Ia, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKax cosieHoua. [1o »Toii 3aBucumMocTu
ONPEAEIACTCS MOMAYJb TOPU3OHTAIBHOM COCTABISIONIEH BEKTOpa MAarHUTHOU
WHIYKIIUA MarHUTHOTO MOJIst 3eMJIU.

Onucanue cxooicerl pabomer npakmuxyma: [8], rimaBa Ne 4, jabopaTopHas
pabota Ne 12.

3anstue 2. H3MmepeHHe 3aBHCMMOCTH BeJIHYUHbBI MATHUTHOW WHIYKIIUH
MATHUTHOTO TO0JISI MATHUATA OT PACCTOSTHUSA

Ilpakmukym

3aoanue. I3yunte 3aBUCUMOCTD BETMYMHBI MATHUTHON WHIYKIIMM MarHUTHOT'O
MOJIsI MTOCTOSHHOTO MArHUTa Ha €ro MpOJO0JbHOW OCH CHUMMETPUHM OT PACCTOSIHUA
MEXY LIEHTPOM MAarHuTa U TOYKOU U3MEPEHUM.

Obopyoosanue. ~ CMapTpoH ¢  NPEIyCTAHOBIEHHBIM  MPOTPAMMHBIM
obecricueHUEM ISl M3MEPCHMS BEIMYMHBI MATHUTHOTO TOJIS, ITHIUHIPUYCCKUM
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxkoe onucanue pewenus. C moMonipio JaTYMKOB cMapT(PoHa MPOBOAUTCS
MPSAMOE M3MEPEHUE BEJIMYMHBI MAarHUTHOM WHAYKIIMA MAarHUTHOIO TOJII Ha OCH

MUIMHAPUICCKOI'O MarouTa B 3aBUCUMOCTHU OT PaCCTOSHHA 1O HCTO.

3ansaTue 3. Ha0/o1eHue MarHuTHOro rucrepe3uca

Ilpakmukym

3aoanue. HamoTaliTe HECKOJBKO BUTKOB HW30JUPOBAHHOTO  MPOBOJIA
Ha IWIMHAPUYECKYIO YacTh JIankW mtatuBa. [logHecuTe TOper Jamku OIU3KO K
MOJIOKEHUIO JaTYMKAa MAarHUTHOrO T1ojs MoOunsHOTO Tenedona. Ilomaiite
JIEKTPUYECKUHM TOK B NPOBOA. l3MeppTe 3aBUCHMOCTh BEIMYUHBI WHIYKIUU
MAarHUTHOIO TOJISI Ha TOPLE JIaKA OT CHJIbI MPOTEKAIOIIETO Yepe3 MPOBOJ TOKa.
Jng »Toro BHauvajie TMOBBIMIANTE 3HAYECHUS CHJIBI IPOTEKAIOIIEro  TOKa
JI0 MAaKCUMAJIbHO BO3MOYKHOT'0 3HaY€HU, a [IOTOM ITIOHWKANTE 10 HYJIEBOI'O 3HAUECHHUS.
3aTeM CMEHUTE MOJSPHOCTh MOJKIIOYEHUS HCTOYHHMKA TOKA U TOBTOPUTE OIIBIT.
[TocTpoiiTe rpaduK, OMUCHIBAIONINN 3aBUCUMOCTh BEIMYMHBI MAarHUTHOW WHIYKITHH
Ha TOPLE JIANKHA OT CHJIBI POTEKAIOIIETO Y€PE3 MPOBOJ TOKA.

Obopyoosanue.  CmapTpoH ¢  TNPEAyCTAHOBIEHHBIM  IPOTPAMMHBIM
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o0ecrieueHneM Uil W3MEPEHUs BEJIMYMHBl MArHUTHOTO IIOJIA, LITAaTUB C JIByMS
JankaMH, OJHA W3 KOTOPBIX JOJDKHA OBITh KEJNEe3HOM (WM JPYyroil >Keae3HbIid
CEpACYHHUK), J1a0OpAaTOPHBIM HCTOYHUK NUTAHMS, OJHOXKWIBHBIA H30JMPOBAHHBIN
IIPOBO/I, BBIAEPKUBAIOIIUI MaKCUMAJIbHBIN TOK 1a00paTOPHOrO UCTOYHUKA IHUTAHUS.

Kpamkoe onucanue pewenus. Jlanka mratiBa oOMaThIBa€TCS HECKOJIBKUMHU
BUTKAMU TOJICTOTO H30JMpOBaHHOro mnposojga. C mnomompio 1a00paToOpHOTO
VCTOYHHKA MUTAHMS Y€pe3 MPOBOJ MPOITyCKAETCs AEKTpUUeCcKUil Tok. CHadana TOK
IIPOIYCKAOT B OJHOM HAIpPABJICHUM C IIOCTEHNEHHBIM YBEJIWYEHUEM CHJIBI TOKA U
€€  TOCHEAYIOIIMM  YMEHBIICHWEM, IMOTOM  MNPOUEAYPY  IOBTOPSIOT JUJIS
IIPOTUBOIIOJIOKHOI'O HallpaBiieHUs Toka. [Ipu aTom n3MepseTcs BeaudnHa UHAYKLIUU
MarHUTHOTO MOJI Ha TOPLE JIAKU IITaTHBA C MOMOIIBI0 MOOMJIBHOTO TenedoHa.
CrpoutTcs 3aBUCUMOCTh BEIMYMHBI MHAYKIAW MAarHUTHOTO TIOJS OT  CHJIBI
IPOTEKAIOLIEro yepe3 NpoBoj Toka. OOcyxkaaercs MoiaydeHHbIH rpaduK U sSBICHHUE

MAardHuTHOI'O TUCTCPEC3nCaA.

3anstue 4. U3yuenune padoThl 3JIEKTPOABUTATES U IUHAMO-MAIIMHBI (YacTh 1)

Jekuyua «IneKTpoABUTATENb U AJEKTporeHeparopy». OOCyKaaeTcss HCTOpUs
W300pETeHUsS]  DJEKTPOJBHUTATENII U COBEPIICHCTBOBAHUS €TI0  KOHCTPYKIIUU.
OnuceiBaeTCsi BHYTPEHHEE YCTPOMCTBO 3JIEKTPOJBUIATENSI U DJIEKTPOreHEpaTopa.

Pa30uparoTcs TeopeTuuecKue 3a1a4u 110 JAHHOU TEME.

3ansiTue 5. U3yueHnune padoThl 3JIEKTPOABUTATEISI H IMHAMO-MAIIMHBI (4aCTh 2)
Ilpakmukym
3aoanue. 1) [IpoBenute ceprio IKCIIEPUMEHTOB U H3MEPHTE 3aBUCHMOCTD CHIIBI
TOKa, BBIPA0ATHIBAEMOU T€HEPATOPOM, OT BETUYMHBI MOMEHTA CUJIBI, TIPHIIOKEHHOTO

K ero Baiy. 2) [IpoBenuTe ceprio SKCIIEPUMEHTOB U H3MEPHTE 3aBUCUMOCTD BEJTHIMHBI
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HaIlpsDKEHMS, TOJAHHOTO Ha JJIEKTPOJBUIATENb, OT YacTOTHI €ro BpAILICHUS
Y MEXAaHWYECKOW HATPY3KH €T0 Baja.

Obopyodosanue. INEKTPUUYECKUH MOTOPUUK C PEAYKTOpPOM, HAOOp Ipy30B,
peocTart, COeAMHUTEIbHbBIE IPOBOJIA, JJAOOPATOPHBIN UICTOYHUK MUTAHUS, MYJIBTUMETP
(ammepMeTp), CEKyHIOMED.

Kpamxkoe onucanue pewsenus. ITpoBOASTCS ONBITHI 110 U3MEPEHUIO 3aBUCUMOCTH
CHJIbI TOKa, BbIpa0aThIBa€MOl TEHEpaTopoM, OT BEIMYMHBI MOMEHTA CHIIBI,
IIPUIOKEHHOTO K €ro Baiy. [IpoBOOMTCA ONBIT 1O HM3YYEHHIO CBS3M BEIUYUH
HaIIpSDKEHUS, [OJAHHOTO Ha JJIEKTPOJIBMIareilb, OT YaCTOTBl €ro BpalleHUS
Y MEXAaHWYECKOW HArPy3KH €T0 Baja.

Onucanue cxooicux pabom npakmuxyma: 1) MexayHapoaHas OJUMIHAIA TI0
sKcrepuMeHTaibHou gusnke 2018 r., 3an1a4a «MOTOPUUK C pEAYKTOPOMY, ITYHKTbI
NeNe 1-4; 2) MexayHapoaHas OJuMIIMaga Mo SKCIepuMeHTanbHou pusuke 2022 r.,
3anaya «DoHapby, myHKTHI NeNe 14,

3anaTne 6. MWM3ydeHue 3aBUCHMOCTH MepHoAa KOJe0AHMH  JIMHEHKH
HA HWINHIPUYECKOI MOBEPXHOCTH OT PAINYCA e¢ KPUBU3HBI

Ilpakmukym

3aoanue. Onpenenurte XapakTep 3aBUCMMOCTU MEpHOa KOoJeOaHUN JIMHEWKH,
MOJIO)KCHHOW Ha IWIMHIPUYECKYIO TOBEPXHOCTh, OT pajauyca KPUBHU3HBI ITOU
MOBEPXHOCTH.

Obopyoosanue. Habop MUIMHAPOB pa3HOTO paauyca (Hampumep, pa3inyHbIe
UJIUHAPUYECKHUE COCY/Ibl), TUHEHKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. IIpoBoguTcsi cepusi MNPSIMBIX H3MEPEHUN
3aBUCUMOCTH Tepuojia KoieOaHWil JTWHEWKH, IMOJOKEHHON Ha IUIMHAPUYECKYIO
MOBEPXHOCTh, OT pauyca KPUBHU3HBI 3TOW MOBEPXHOCTU. VCMOIB3YIOTCS METOIBI

JMHEeapu3aIuy U rpaduuecKkoro aHajanu3a SKCIIePUMEHTAIbHBIX JaHHBIX.

3ansaTne /. H3yuyeHme 3aBHCMMOCTH AMILUIMTYIbl KOJe0aHWH NPYKUHHOIO
MAasITHUKA OT BpeMeHH

Ipakmuxym

3adanue. W3mepbTe 3aBUCUMOCTh aMIUIUTYAbl 3aTyXarolMX KOJIeOaHHIA
IPYKUHHOTO MAasTHHKa OT BpeMeHHu. [IpoBepbTe rumore3y 00 3KCIIOHEHUMATIbHOM

XapakKTepe HOquCHHOﬁ 3aBUCHUMOCTH.
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Obopyoosanue. IlpyxuHa OT TUHAMOMETpA ¢ mpeaenoM usmepenuit 1 H, rpys
Maccoit 150 r, cekyHioMep, IITaTUB ¢ JIANKoW U My TOH, JIMHEHKA.

Kpamkoe onucanue pewenus. IIpoBOOUTCA OSKCHEPUMEHT II0 NPSIMOMY
U3MEPCHUIO 3aBUCUMOCTH aMIUIMTYIbl 3aTyXaroluX KoJeOaHW NPy KUHHOTO
MasTHHUKa OT BpemeHu. Crpoutcss TrpaduK HCCICAOBAaHHOW 3aBUCUMOCTH B

JIMHCAPHU30BAaHHOM BH/JC.

3ansaTue 8. U3MepeHne aKTHBHOIO M PEAKTHBHOIO CONMPOTHUBJIEHUH KATYLIKH
HHIYKTHBHOCTH

Ilpakmukym

3adanue. Cobepute MEKTPUUYECKYIO LIETIh U3 MOCIEI0BATEIBbHO COETMHEHHBIX
pe3ucTopa M KaTyIIKH HWHAYKTUBHOCTH. [IpoBennute wu3MepeHue 3aBUCUMOCTH
HaIIPSHKEHUS. Ha PE3UCTOPE OT YaCTOTHI MMOJABAEMOT0O HA 3Ty Lienb HamnpsbkeHus. 1o
IIOJIyYECHHBIM JTAHHBIM ONPENCIINTE AaKTHBHOE COINPOTUBJIEHUE M PEAKTHUBHOE
CONPOTHBJIEHUE KATYIIKU UHAYKTUBHOCTH. PaccunTanTe NHIYKTUBHOCTD KaTYIIIKH.

Obopyodosanue. Karylika HHIYKTUBHOCTH, PE3UCTOP C CONPOTUBICHHUEM,
OJIM3KUM K aKTUBHOMY CONPOTHUBJICHHUIO KAaTYIIKH MHAYKTUBHOCTH, COCIUHUTEIbHBIC
MIPOBOJIA, F'€HEPATOP HU3KOW YacTOThI, OCHUIUIOrpad MM BOJBTMETP MEPEMEHHOTO
HaIIPSHKEHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercss  JIeKTpUYecKas  LElb
U3 TIOCJIENOBATENIBHO COECAMHEHHBIX PE3UCTOpa M KaTylIKW HWHAYKTUBHOCTH. Ha
ATy LEMNb NOAAETCS MEPEMEHHOE HanpskeHUe. [IpoBoauTCsS n3MepeHne 3aBUCUMOCTH
HaIllpsDKEHUST Ha PE3UCTOpE OT YacTOThl IOJAaBAaEMOIO HA LENb HaIpsKEHUS
(amruMTyga HampsDKEeHUsT Ha Bce  1lemu  mocTosiHHa). [lo Hu3Kko4acToTHOM
o0nactu rpaduka onpeaenseTcss aKkTUBHOE COMPOTUBIICHUE KaTYIIKU HHAYKTUBHOCTH,

10 BEICOKOYACTOTHOM YacTU ONpCACIIICTCA NHAYKTUBHOCTDb KAaTYyIIIKH.

3ansaTue 9. 3Byk. Ocunsiorpamma 3Byka. CrniekTp 3ByKa

Jexkyusa «BBeneHue B 3KCIEPUMEHTAIbHYIO aKyCTHKY». BBOISTCA OCHOBHBIE
HNOHATHUA aKycTUKH. OOcyXkaaercs MeXaHUKa paclpOCTPAHEHUS aKyCTHYECKHX
koneOanuii. BBogutcs monstue ToHa u obeproHa. OOCYXIalOTCi METOAbI

HCCIICAO0BAaHNA 3BYKOBBIX CUT'HAJIOB.
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Ipakmuxym

3aoanue. llpoBeauTe cepui0 AKCHEPUMEHTOB MO 3alKMCH OCHUJUIOrpaMM U
CIIEKTPOB TJIACHBIX 3BYKOB OJHOM 4YacTOThl. ONUIIUTE OCHOBHBIE OTJIMYHS B
OCIIMJIOTpamMMax JUIsl pa3HbIX TJIACHBIX 3BYKOB. OTBETHTE HA BOMPOC, TOCTATOYHO JI
JUTSL OTTIUCAHUSI KAKOTO-TM00 3ByYaHUs OAHOU JUIIb CIIEKTPOrpaMMbli?

Obopydosanue. TlepcoHanbHBIA KOMITBIOTEP ¢ MUKPO(OHOM i cMapTdOH C
MPETyCTaHOBJICHHBIM IMPOTPAMMHBIM 00€CIICUECHUEM.

Kpamkoe onucanue pewenus. IlpoBoauTcss cepus SKCIEPUMEHTOB MO
MOJYYEHUIO OCHWJUIOTPAMM W CHEKTPOB TJIACHBIX 3BYKOB OJIHOM YaCTOTBHI.
[IpoBOINUTCS CPAaBHUTENIBHBIN M KAYECTBEHHBIN aHATIN3 OCIHUJIIIOTPAMM U CHEKTPOB.

Onucanue cxodicell pabomul npakmuxyma: MexXayHapoaHas OJUMITHAIA IO

sKcIepuMeHTanbHoM pusuke 2017 r., 3a1aya « AKyCTHUECKHE PE30HATOPBI», 4acTh Ne
1.

3aunsitue 10. CTossune MexaHu4eckue BOJTHbBI

Jexkyua «Crosurie MexaHU4eckue BOJIHBD. OOCyXIaeTcs MEXaHHKa CTOSYHX
BOJIH B OJIHOMEpHOM cpejie. PaccMaTpuBaroTcss mpuMephbl pa3IUYHBIX TPAHUYHBIX
YCJIOBUH.

Ilpakmukym

3aoanue. Tloayiite B mpoOUpKyY Tak, 4TOOBI OHA Havaja 3By4arbh. [IpoBeauTe
M3MEPEHUE 3aBUCUMOCTH YaCTOThI OCHOBHOTO TOHA U MTEPBOTO 00EPTOHA BO3AYIITHOTO
cToyi0a B MPOOUPKE OT BBICOTHI ATOTO cTOsI0A. J[JI1 U3MEHEHUsT ITTMHBI BO3AYIIIHOIO
CTOJI0a 3aIOJIHINTE MPOOUPKY BoAoH. OTNpeeiuTe CKOPOCTh 3ByKa B BO3IyXeE.

Obopyoosanue: TlepcoHATBHBIN KOMITBIOTEP ¢ MUKPO(POHOM WU CMapT(HOH C
MIPEeIyCTaHOBJICHHBIM MMPOTPAMMHBIM OOecIiedueHueM, IPOOUPKa, BOIa, TUHEHKA.

Kpamkoe onucanue pewenus. ITlpoBomuTcs cepusi OSKCICPUMEHTOB IO
U3MEPCHUIO aKyCTHYECKOTO CIEeKTpa 3BYYaHHS MPOOWPKH, BO3HUKAIOIIETO MPH
BJIyBaHUU B Hee Bo3ayxa. CTpoUTCs IMHEApHU30BaHHBIN rpaduk 3aBUCUIMOCTH YaCTOTHI
OCHOBHOTO TOHa H TIEPBOro 0OEpTOHAa OT BBICOTHI BO3YIIHOTO CTOJNOA B
npobupke. [lo monydeHHBIM AaHHBIM OIPEACNISIETCS CKOPOCTh 3BYKa B BO3IYyXE.

Onucanue cxodxceii pabomel npakmuxyma: MexITyHapoaHas OJUMITHAAA 110

sKcriepuMeHTaibHou gusnke 2017 r., 3ana4a « AKyCTHUECKHE PE30HATOPBD», 4acTh No
2.
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3ansTue 11. U3mepeHue nokasareJisi NpeJ1OMJIEHHS CTEKJIa

Ilpakmuxym Ne 1

3aoanue. OnipeaenuTe MoKazaTesb NPEIOMICHUS CTEKJISTHHOM TIAaCTHUHBI.

Obopyoosanue. IlpeameTHOE CTEKI0, MWUIMMETPOBKA, JIa3epHas YyKa3Ka,
JUHEUKH, ITATUBBI C JTAaIKOW U My (PTOMH.

Kpamxoe onucanue pewenus. IlpoBoguTcsi cepus HKCIEPUMEHTOB IO
U3YYCHUIO TEpEeHANpaBieHHs Jyuya CBETa, MaJaloniero Ha OOKOBYIO MOBEPXHOCTH
MPEIMETHOIO CTEKJa, B 3aBUCUMOCTH OT BBIOPAHHOIO yIJia majeHus. Beraucnsercs
MOKa3aTellb MPEJIOMIIEHUSI MaTepraa IIaCTUHBI.

Onucanue cxodxcei pabomwsl npakmuxyma: MexayHapoAHas oauMIIUaAa IO
skcriepuMeHTanbHo  ¢usuke 2021 1., 3agaya «OtTpaxeHue, MPEIOMIICHUE U
POy CKaHUE», ITyHKT Ne 4.

Ilpaxkmukym Ne 2

3adanue. Onpenenute ¢ MAKCUMaJIbHOW TOYHOCTBIO MTOKA3aTeNb MPETOMIICHUS
MaTtepuaa Mpu3Mbl.

Obopyodosanue. I1pusma, nazepHas yka3zka, TPaHCIOPTHUP, IITATHUBBI.

Kpamxoe onucanue pewenus. 1IpoBoAMTCS ONBIT 1O  HU3MEPEHHUIO
MUHUMAJIBHOTO yIja OTKJIIOHEHUS Ja3epHOro Jiydya TPEYroJIbHOW PaBHOCTOPOHHEU
npuzMoi. Ilo momyyeHHOMY 3HA4YE€HHMIO YIrja pacCUMTBHIBAETCS IOKAa3aTellb

MMPCIIOMJICHUS ITPHU3MBIL.

3ansiTue 12. [lo1HOe BHYTPeHHEe OTPaKeHHe

Jekyusa «Ilpumenenne 5¢p@dekTa NOJHOTO BHYTPEHHEIO OTPaKEHUS B
u3mepenusax». OOcyxknaercs APGEKT TMOJHOTO BHYTPEHHETO  OTPAKCHMUSI.
OnuceiBalOTCS MPUEMBbl MO HCIOJIB30BAaHUIO 3TOro 3¢ddexTa mnpu NpoBeneHUU
ONTUYECKUX NU3MEPECHUM.

Ilpakmukym

3adanue. OnipenenuTe nokasareib MPEIOMIICHUS MaTepraia Ipru3Mbl.

Obopyoosanue. CTeKJIsTHHASA TIPU3Ma, Ja3epHAas YKa3Ka, JMHEHKa.

Kpamkoe onucanue pewenus. IIpoBoIuTCsl ONBIT 1O HaOMOACHUIO 3PdeKTa
MOJIHOTO BHYTPEHHETO OTPAXKEHHUsI CBETA, KOTOPBIA pacHpoCTpaHseTCs B IMPHU3ME.
W3mepsitoTcss mapameTpbl, NpU  KOTOpbIX gocturaerca sddext. Beruucnsercs
MIOKa3aTellb MPEJIOMJIIEHUSI MaTepraa MpU3MBbl.

Onucanue cxodxceti pabomsl npakmuxkyma. MexIyHapoaHas OJUMIHNAAA IO

sKcriepuMeHTanbHOU pusnke 2021 r., 3amaya «ducmepcus», myHkT Ne 1 [16].
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3ansatue 13. IlpoBepka ¢Qopmyabl TOHKOH JIMH3BI C MOMONIBIO MeTOAA
napajuiakca, NpuMeHeHHOT 0 ISl onpeaesieHusl MOJI0OKeHUs1 H300paKeHUus

Ipakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE paCCTOSHUE
coOMparone JTUH3HI.

Obopyoosanue. Cobuparorias JMH3a, ONTHYECKAs CKaMbs (JTUOO MEepHas JICHTa
Y KpETUICHUE JIJIS1 TUH3BI ), IBE UTJIBI OT IITIPHILA (CO CTOYEHHBIM OCTPHEM ), TUTACTUIIUH,
TOYCYHBIN HCTOYHUK CBETA.

Kpamkoe onucanue pewenus. OOcyxmaercs U JaeMoHCTpupyercs 3¢ dext
napaiakca. M3ydeHHbI 3(G(dEKT HCHOMB3yeTcs I OMNPEASICHHUS IOJIOKCHUS
M300pKEHUSI UCTOYHHKA CBETA C MaJIOM CBETUMOCTHIO, MOJYUYEHHOIO C MOMOIIBIO
coOuparomied JauH3bl. [l0 HECKONBKMM ONBITAM paccuMThIBaeTCs (POKycHOE

PaCCTOAHUC JINMH3EI.

3austue 14. U3mepenue GoKyCcHOro paccTosiHUS paccenBaloleil JTUH3bI

Ilpakmukym

3aoanue. Omnpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE PaCCTOSHUE
PACCEHUBAIOIIECH JIMH3HI.

Obopyoosanue. PacceuBaromiasi JMH3a, coOuparomias JHH3a, ONTHYECKas
CKambs (TMOO MEpHasl JIGHTa U KPEIUICHWS JJIsl JIMH3), JTUCT KapTOHA, HOXHUIIBI,
TOYEYHBIA HCTOYHUK CBETA.

Kpamkoe onucanue pewenus. O6cyxnarwTcs nNpuemMbl n3MepeHus: (OKyCHOro
paccTosiHus ~ pacceuBarolied  JUH3bL.  [IpoBOAMTCA  OOBIT MO  IOJYyYEHUIO
JEHCTBUTEITLHOTO U300paKEHUS B PACCEUBAIOIIEH JIMH3E MTyTEM CO3/IaHUS C IIOMOIIIHIO
coOuparomiel JUH3bI MHHUMOTO MCTOYHMKA ISl pacCeUBaOIIed JHUH3BL. Takxke
IIPOBOJIUTCS OTBIT IO HAOJIOIEHUIO PACXOISAIIETOCS CBETOBOTO ITy4Ka, 00pa30BaHHOTO
CBETOM, M3JIyYCHHBIM TOYECYHBIM MCTOYHUKOM W MPOIICAIINM YE€pPE3 PACCEUBAIOILYIO
JUH3Y, Ha KOTOpyr HakieeHa nmuadparma. [lo pesynapTaTam TOJTYYEHHBIX
DKCIIEPUMEHTOB PACCUUTHIBAECTCS ONTUYECKAS CUJIA PACCEUBAIOLLIEH JIMH3BI.

Onucanue cxooicett pabomer npakmuxyma: [8], rmaBa Ne 5, jaGopatopHas
pabota Ne 12.
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3anusiTue 15. OnpenesieHne JJIMHBbI BOJHBI JIA3€PHOT0 M3JIy4YeHHUsI ¢ MOMOIIbIO
cxembl FOHra

Ilpakmukym

3aoanue. llpugymaiiTe H3KCIEPUMEHTATIBHYIO YCTAHOBKY, MO3BOJISIONIYIO
HaOMIOMaTh WHTEPPEPEHIIMOHHYIO KAapTUHY OT CBETOBOTO W3IyYCHHUS Jia3epa.
OmnpenenuTe AJIMHY BOJIHBI U3ITYYSHUS JTA36PHON YKa3KH.

Obopyoosanue. JlazepHas ykazka, HUTKa, (poibra, OyJiaBKu, SKpaH, pyjeTKa.

Kpamkoe onucanue pewenus. J[Byms CBSI3aHHBIMH HHTKOW OylaBKaMu
MPOKAJILIBAIOTCS JIBa OJM3KOPACIOJIOKEHHBIX OTBEPCTUS B AJIIOMUHHEBOM MUIIEBOI
donbre. IlomyueHHbIE OTBEPCTHS OCBEIIAIOTCS JIa3epHBIM IydyKkoM. B mpormeniiem
cBeTe HaOmoaeTca narepdepeHirontas kaptuHa. [1o paccTosHUIO MeX Ay OJIOCAMU
HHTEP(PEPEHITMOHHON KapTUHBI M PACCTOSHHUIO MEXIY OTBEPCTHSIMU B (OJIBIE
pacCUMTHIBACTCS JJIMHA BOJIHBI CBETA B JIAa3€PHOM ITyUKE.

Onucanue  cxooiceli  pabomvl  npakmukyma:  3aKIIOYUTENBHBIN  ATan
BCEPOCCUMCKON OJIMMITHAIBI MIKOJIBHUKOB 1o pusuke 2000 1., 11 kmace, 3amaga Ne 1.

3ausitue 16. U3yyeHue cnekTpa cBeTa pPa3jiMYHbIX UCTOYHMKOB C MOMOIIbIO
AU(PPAKIUOHHON peleTKH

Ilpakmukym

3aoanue. llpunymaiite, cOOEpUTE U OMUIINTE FIKCIIEPUMEHTAIILHYIO YCTAaHOBKY,
MO3BOJISTIOITYIO MOTYYUTh ONTUYECKUI CIIEKTP U3TYUYCHHSI CBETA Pa3IMYHbIX HCTOYHHUKOB.
[IpoBenute vccaea0BaHue CIEKTPOB MPEIJIOKEHHBIX BaM UCTOYHUKOB CBETA.

Obopyoosanue. JludpakunoHHas pemierka, poHaph ¢ JamMIoi HaKalIuBaHUS,

CBETOJIMOAHBIN (DOHAPH, ra30pa3psaHas JIaMIIOUKa, SKpaH, AuadparMa, MepHas JICHTa.

Kpamkoe onucanue pewenus. IlpoBoauTcs cepus SKCIEPUMEHTOB MO
HaOJII0JICHUIO ONTHYECKUX CIIEKTPOB U3IyUYCHUSI ICTOYHUKOB CBETA Pa3HON MIPUPO/IBI.
[TpoBOaUTCSI CpAaBHUTEIIBHBIA U KOJJMYECTBEHHBIN aHAIN3 STUX CIIEKTPOB.

Onucanue cxooiceti pabomsl npakmuxyma: MexayHapoHas OJIUMIIAAAA T10

sKcriepuMeHTanbHou pusuke 2018 ., 3amaga «CrnexTpy.

3ansaTue 17. UcciienoBanue 3aBUCHMOCTH HHTEHCHBHOCTH CBeYeHHUs CBEeTOIM0/1a
OT CHJIbI MPOTEKAKIIEr0 Yepe3 Hero ToOKa

Ilpakmukym

3aoanue. VI3mMepbTe 3aBUCUMOCTh MHTEHCHUBHOCTH CBEYEHHUSI CBETOJMOAA OT
CWJIbl TPOTEKAOUIEro 4Yepe3 Hero Toka. OnpenenurTe XapakTep HU3MEpPEHHOU

3aBUCUMOCTH.
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Obopyoosanue. Cmertomuoj, MOKCMETp (Wiau cMapTGoOH C  JaTIUKOM
OCBEIICHHOCTH), JTabopaTopHbIA OJI0OK muTanus (wiu aBe Oarapeiikm AA, peoctar u
MYJIBTHMETP), COSTMHUTETHHBIC MPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBOAMTCS HKCHEPUMEHT IO MPSIMOMY
U3MEPCHUIO 3aBUCHMOCTH WHTCHCHBHOCTH W3JIYyYCHHUS CBETOAMOAA OT CHIIBI
npoTeKarolero depe3 Hero Toka. CTpouTcss rpa@uK MOTYyYEHHOW 3aBHCHUMOCTH.
OrnpenensieTcs xapakTep 3aBUCUMOCTH.

3ansatue 18. HabGawaenune wu30UpaTeJbHOCTH BHYTpeHHero ¢orodrddekxra
K JIJINHE BOJIHBI CBETA

Ilpakmukym

3aoanue. Y cTaHOBUTE JIBa CBETOAMO/IA IPYT HAMMPOTHUB Jipyra. 3yuuTe siBieHue
BO3HUKHOBEHHUs (OTOTOKAa B OCBeIIaeMoM cBertoauozae. Jiig 3Toro wusmepbTe
3aBUCUMOCTH CHJIbI (DOTOTOKA OT HAIPSKEHUSI HA CBETOJMO/IE, BBHIMOJHSIOMIEM POJIb
UCTOYHUKA cBeTa. [loBTOpUTE ONBIT, MPUMEHSII B KayeCTBE HCTOYHUKOB CBETa
CBETOMO/IbI, JAIOIIME CBET C Pa3HbIMU JUIMHAMHU BOJIH. OmnpeaenuTe yClIoBUs, MPH
KOTOPBIX B OCBEIIAEMOM CBETOJIMOIE BOBHUKAET (POTOTOK.

Obopyoosanue. Tpu mapbsl CBETOIMOIOB Pa3HBIX IIBETOB (KpacHbBIC, 3€JICHBIC
U CUHUE), OJIOK MUTaHUSI CBETOAMOA-OCBETUTEIISI, MYJIbTUMETD.

Kpamxoe onucanue pewenus. [IBa cBeToamona yCTaHABIWBAIOTCA HAMPOTHUB
Ipyr npyra. Uepe3 OJuMH CBETOAMOJ MPOITYCKAETCS TOK OT MCTOYHHMKA MHUTAHUS.
N3yyaeTcsi siBIeHWE BO3HUKHOBEHUS (OTOTOKA BO BTOPOM  CBETOAMOJIE.
OO6nHapyxuBaercsa, 4To (OTOTOK BO BTOPOM CBETOJMOAEC BO3HUKAET TOJBKO MPH
OCBEILIEHUHU €T0 CBETOAMNOA0M C JUIMHOW BOJIHBI, MEHBIIEH WM PABHOW JJIMHE BOJIHBI,
Ha KOTOPYIO PACCYUTAH OCBEIIAEMbI CBETOIHO/I.

Onucanue cxodceil pabomsi npakmuxyma: MexayHapoaHas OJIUMIHUAAA IO
skcrepuMeHTanbHoi pusuke 2020 r., 3amaya «Onromnapa» [17].
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IJIAHUPYEMBIE PE3YJbTATHI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJBHOCTHU «OCHOBbBI ®U3NYECKOI'O SKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKU ITPO®UJIb)»

JIMYHOCTHBIE PE3YJIBTATBI

B cghepe epasicoanckoeo socnumanus:

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

YMEHHUE B3aUMOJEHCTBOBATh C COLUMAIbHBIMH MHCTUTYTaMH B COOTBETCTBUU
¢ UX QYHKIUSMU U Ha3HAUCHUEM.

B cghepe nampuomuueckozo socnumanus:

c(OpPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW WAEHTUYHOCTH, TATPUOTHU3MA;

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

B cghepe oyxoeno-upascmeennoco 6ocnumarnus:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh ~ OLIEHMBaThb  CUTyallMl0 W NPUHUMATh  OCO3HAHHbIE
pElIeHUsl, OPHEHTUPYACh Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMBI M LEHHOCTH,
B TOM YHCJIE B JEATEIBHOCTH YUEHOTIO;

OCO3HaHUE JJUYHOT'O BKJIa/la B IOCTPOCHHE YCTOMYUBOTO OYIyLIETO.

B cghepe acmemuueckozo éocnumanusi:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYAsl 3CTETHUKY HAyYHOTO TBOPYECTBA,
npuCyIero GU3n4IecKoit Hayke.

B cghepe mpyoosoeco socnumanus:

UHTEpPEC K pa3InyHbIM cdepam npodhecCUOHANBHOM JeATEIbHOCTH, B
TOM YHUCJE CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHUE COBEPILIATH OCO3HAHHBIN
BBIOOp Oyayiel mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa3OBaHUIO B 00JacTH
(bU3KMKHN Ha MIPOTSKEHUH BCEH KU3HU.

B cghepe sxonocuueckozo éocnumanus:

C(POPMHUPOBAHHOCTDh  DKOJIOTHUECKOM KYJBTYpbI, OCO3HaHHE TJI00ATBLHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUN B OKPYKAIOLIEH CPE/Ie HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHne ONbITa AEATEIBHOCTH SKOJIOTHYECKON HAITPaBJIEHHOCTH HA OCHOBE

HMEIOLIUXCS 3HAaHUM 110 (i)I/ISI/IKC.
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B cghepe yennocmu nayunoeo nosnanus:

chOpPMHPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HaHHWE IIEHHOCTH HAay4YyHOW JesTeNbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4YeHUs! (PU3UKU OCYIIECTBIATh MPOEKTHYIO U HMCCIEIOBATENbCKYIO NEATEIbHOCTh
WHMBUyaJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE Y4eOHbIEC IeiCTBHS:

ba3oBble JJornyeckue 1ecTBUA:

CaMOCTOSTEIIbHO dbopMyIUpPOBAThH u aKTyaJIM3UPOBATh po0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LEM JACATEIbHOCTH, 3aJaBaTh IMMAPAMETPbI W KPUTEPUM HX
JIOCTHKCHUS

BBISBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pAaCCMATPUBAEMBIX (PU3HMUIECKUX
SIBIICHUSX;

pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMBbl C YYETOM aHAIM3a UMCIOIIUXCS
MAaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIESITETHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUIN AEATEIBLHOCTH,

KOOPJAMHUPOBATH U BBITIOJIHATH Pa0OTy B YCIIOBHSAX PEaIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATb KPCATHUBHOC MBIIIJICHUC IIPHU PCIICHNUU )KU3HCHHBIX npo6neM.

ba3oBble ucciieqoBarebCKue AeiCTBUA:

BJIQ/IeTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH TIOHATHUSMU M METOJaMHU
buznueckoil HayKu;

BJIa/I€Th HaBBIKAMU Y4e€OHO-HCCIIEIOBATEIIbCKON U NMPOEKTHOM JESTEIbHOCTH
B oOyiactu (PU3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY IOHCKY
METOJIOB pelieHHus 3aaad (U3NYECKOTO COACPKAHMS, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB MIO3HAHUS;

BJIQJIETh BUJAAMH JEATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHMSI, €ro
UHTEpIpeTalliy, MpPeoO0pa3oBaHUI0 M MPUMEHEHHIO B Ppa3IMYHBIX Y4YEOHBIX
CUTYyallUsAX, B TOM YHCJIE MIPU CO3/1aHUH YUeOHBIX TPOEKTOB B 0071aCcTH (PU3UKY;

BBISIBIIAITh IPUYMHHO-CJIECTBEHHbIE CBSI3M M aKTyaJM3UpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIleHMs, HaXOAUTh apTyMEHTHI JJIsl I0Ka3aTeNIbCTBA CBOMX

YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;
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aHaJIM3UPOBATh MOJTYYCHHBIEC B X0/I€ PEIICHUS 3a/1a4d Pe3yJIbTaThl, KPUTUUECKHU
OIICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (opMyIupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM, OIICHHUBATh MPUOOPETCHHBIN OTIBIT;

yMETh MEPEHOCUTh 3HaHUA 10 (U3MKEe B TMPAKTHYECKYI0 001acTh
KU3BHEACSITEIIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJCH, NIPEJIaraTh OpUTrHHAIbHBIC MOAXOAbI U PEIICHUS;

CTaBHUTDb HpO6JI€MI)I H 3ala4i, JOITYyCKAOMKUC aJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undpopmanueii:

BJIa/IETh HABBIKAMH TOJydeHHUs MHPOpMAIUN (PU3NUIECKOTO COJAEp)KaHUs U3
UCTOYHUKOB pA3HbIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBIATh IOWCK, aHaju3,
CHUCTEMAaTH3allMI0 U HWHTEPIPETANI0 HH(QOpPMAIMKM pPa3INYHBIX BUAOB U (opMm
IPEICTABICHMUS;

OLIEHUBATh JIOCTOBEPHOCTH HH(OPMALUH;

UCIIONIB30BaTh  CpelICTBa  HMH(OOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTMM B PEIIEHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OpPraHU3aI[MOHHBIX
3a/1a4 ¢ COOMI0JICHUEM TpeOOBaHUN APTOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPAaBOBBIX M AITHUYECKUX HOPM, HOPM HMH(POPMAIMOHHON
0e30macHOCTH;

CO37aBaTh TEKCThI (PU3NYECKOTO COJAEPKAHUS B Pa3IUUYHBIX (POpMaATaX C yUETOM
Ha3HaueHUs MHGOPMALIMK U LEJIEBON ayAUTOPUH, BbIOMpas ONTUMAIIbHYIO (opMy

MMpCACTABJICHUA U BU3YyaJIN3al[1H.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHﬂ:

OCYIIECTBIISATH OOIICHHE BO BHEYPOUHOU AEATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKN KOHPIMKTHBIX CUTYAIHA ¥ CMATYaTh KOH(DIUKTHI;

pa3BEpHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIHOJIb30BAaHHEM
SI3BIKOBBIX CPEICTB;

NOHUMATh W UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIYAIbHON
paboThI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBHI C Y4YeTOM OOIIUX

HHTCPCCOB U BO3MOXXHOCTEH KaXXJ0ro 4JI€Ha KOJIJICKTHUBA,
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IPUHUMATH 18 (S0 51 COBMECTHOM NESITEIIbHOCTH, OpraHU30BbIBATH
U KOOPJMHUPOBATH ACUCTBUS IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIAH JEHCTBHIA,
pacnpenensaTh poJid C YYETOM MHEHUM YYACTHHKOB, OOCYXKIAaTh pE3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh Ka4E€CTBO CBOETO BKJIAJa U KaXX/I0I0 YYaCTHUKA KOMAaHIbI B OOILIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTh HOBBIE MPOEKThI, OLIEHMBaTh HJEW C NO3WLUHA HOBHU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh TMO3UTUBHOE CTPAaTErMYECKOE IIOBEJCHUE B  Pa3JIMYHBIX

CUTyalnu:Aax, IpoOABJIATE TBOPUYCCTBO U B006pa)KCHI/I€, OBITH HMHHUIITHNAaTUBHBIM.

PerynsiTuBHbIe YHUBeEpCaJIbHbIE yUeOHbIEe HeiiCTBUS:

Camoopranu3anus:

CaMOCTOATENILHO OCYIIECTBIIATh IO3HABATEIBbHYIO JACSITEIBHOCTh B 00JaCTH
(bU3HUKY, BBISBISATH TPOOJIEMBI, CTABUTh U (POPMYIIUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTaBIISITh IJIaH PEIICHHS PACYETHBIX M KAUECTBEHHBIX 3a/1a4,
IJIaH BBINOJIHEHUS MPAKTUYECKOM pabOThl C Y4YE€TOM HUMEIOIIUXCA PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OIICHKY HOBBIM CUTYAIIUIM;

pacumMpsTh paMKH y4eOHOro HpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMU;

JefaTh OCO3HAHHBIM BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a pElLIeHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;,

croco0CTBOBATH (DOPMUPOBAHUIO U MPOSBIICHUIO DPYIULIUU B 00J1aCTH (DU3UKH,

MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLHOHAJIBbHbI HHTEJIJICKT:

JlaBaThb OLIEHKY HOBBIM CHTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTb,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEISAM;

BJIa/IETh HAaBBIKAMH [M03HABATEILHON pedIeKCHN KaK OCO3HAHHUS COBEPIIAeMbIX
JEUCTBUI YU MBICIUTENBHBIX NPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedieKcuu ISl OLIEHKU CUTYallud, BHIOOpA BEPHOTO
pelieHus;

YMETb  OLEHUBAaTh PUCKM U  CBOEBPEMEHHO IPUHUMATh  PELICHMS

10 UX CHUXKCHHIO,
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IIPUHUMATh MOTHMBBI M AapPryMEHTBl JPYTMX I[PH AaHAIW3E pe3yJbTaTOB
NEATEIbHOCTH,

IPUHUMATh ce0sl, HTOHMMAasi CBOM HEJOCTATK! U JIOCTOMHCTBA;

[IPUHUMATh MOTHMBBI M apryMEHThl JPYIMX I[PA AaHAIU3E pe3yJbTaTOB
NEeATEIbHOCTH,

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH.

INPEAMETHBIE PE3YJIBTATBI

K xonny 10 kracca obyvaroniuiicss HAy4uTCS:

MOHUMATh 3HAYEHHE ONHUCATEIbHON, CHCTEMATH3UPYIOIIEH, OOBSICHUTEIBHON U
IPOTHOCTHYECKOW (YHKUUNA (PU3HUECKOW TEOPUUM — MEXAHUKH, MOJIEKYJIIPHOU
GuU3MKM W TEPMOAMHAMUKH, poOJIb (PU3MUECKOH Teopun B (OPMUPOBAHUU
NPEACTABICHUN O (PU3NUECKOW KapTUHE MUPA;

pasnuyaTh yCIOBUS INPUMEHHMOCTH HM3YUEHHBIX MOJENeH (PU3NYECKUX Tel
Y TIPOLIECCOB (SIBICHUN);

pasnuyaTh ycioBHs (TpaHUIbI, 00JACTHM) MNPUMEHUMOCTH H3YUYEHHBIX
bu3MYeCKuX 3aKOHOB, MMOHUMATh BCEOOIMI XapakTep (yHIaMEHTATbHBIX 3aKOHOB
Y OTPAaHUYECHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh W OOBIACHATH MEXAaHWYECKUE, TEIUIOBBbIE, D3JIEKTPUUECKUE
IIPOLIECCHI W SIBJICHHUS, HCIIOJb3YysS OCHOBHBIE ITOJOKEHHUS W 3aKOHBl MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOpHH, MOJEKYJISIpHOW (DU3MKU U TEpMOAMHAMUKH,
AJIEKTPOIUHAMUKH;

aHaAJIM3UPOBaTh M OOBSCHATH (PU3NUYECKHE SIBICHUS, HCIOJIb3YsS OCHOBHBIC
MOJIOKEHUS U (PU3HUECKUE 3aKOHBI;

ONKCHIBaTh (PU3MUECKHE NPOLECChl M SBICHUS, HCIOJIb3Yysd HEOOXOAMMbIE
BEJINYMHBI,

OOBSACHATh OCOOCHHOCTHM TPOTEKAHHUS H3y4aeMbIX (PU3MUECKHUX SIBJICHUN;

MPOBOJAUTL HUCCIEJOBAHUE 3aBUCHUMOCTH OJIHOW (PU3NUECKON BEIUYUHBI
OT JpPYrod C HCHOJB30BAHUEM MPSAMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpPOBaTh pe3yJbTaThl MOJYyUYEHHOW 3aBUCUMOCTH (PU3UUECKHUX
BEJIMYMH B BUJI€ TPa(QUKOB C yUETOM a0COJIIOTHBIX MOTPEUTHOCTEN U3MEPEHU, IenaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BAaHNUS;

MPOBOJIUTH KOCBEHHBIE U3MEpPEHUs (HU3HUECKUX BEJIMYMH, IPU 3TOM BBIOUpATh
ONTUMAJIbHBIA METOJ HM3MEpPEHUs, OIIEHUBATh aOCOJIIOTHBIE U OTHOCHTEIIbHbBIE

NOTPCITHOCTH NIPAMBIX 1 KOCBCHHBIX H3MepeHHﬁ;
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MPOBOJUTH OIMBITHl 1O TMPOBEPKE MPEIIOKCHHON THUIOTE3bl: IJIAaHUPOBATH
OKCIIEPUMEHT, CcOOMpaTh  AKCIEPUMEHTAIbHYIO  YCTAHOBKY, AaHAJIU3UPOBATH
MOJIyYeHHBIE PE3YJIbTATHI U JICNIaTh BHIBOJ O CTATyCE MPEIOKEHHOMN TUIIOTE3bI;

coOI0/1aTh TpaBmiia 0E30MacHOTO TpyAa MPU MPOBEICHUU HCCIIEIOBAHUNA B
paMKax paKkTUKyMa u y4eOHO-HMCCIIeI0BATEIbCKON TSI TETBHOCTH C
UCITI0JIb30BAHUEM M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYA0BaAHUS;

pemaTh pacueTHBIC 3aJa4M C SIBHO 3aJJaHHOW W HESBHO 3aJaHHOUN (Ppu3ndeckoi
MOJICJIbIO: Ha OCHOBAaHWM aHalin3a YCJIOBHS OOOCHOBBIBATH BBHIOOp (U3HUECKOMN
MOJIEJIM, OTBEYAIOIIEH TpeOOBaHUSAM 3aJayd, IMPUMEHATh (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TMOCTYJAaThl (PU3NYECKUX TEOPUH TMPU  HCIOJIH30BAHUU
MaTEeMaTHYECKUX METOJOB pEIIeHUs 3adad, MPOBOJUTH pacdeThl Ha OCHOBAHUU
UMEIOIINUXCSL JIAaHHBIX, AHAJIU3UPOBATh PE3yJIbTaThl M KOPPEKTUPOBATH METO/IbI
pelIeHus C YYE€TOM MOJYyUYEeHHBIX PE3yJIbTaTOB;

peraTh Ka4yeCTBEHHBIC 3a/1aud, TPEOYIOIINEe MPUMEHEHUS 3HAHWN W3 Pa3HBIX
paszznenoB Kypca (U3HKM, a TaKKe HHTETpalliud 3HAHUM W3 JPYTruX MpeIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTUYECKYIO IETIOYKY PaCCyKICHUIN C
OTIOPOi Ha N3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKUE SIBJICHUS;

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

aHAJIM3UPOBATh U OIICHUBATH TMOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
JIESITEIbHOCTH YEJIOBEKa, CBA3AHHOW C (PU3WYECKUMH TMPOIECCaMU, C TIO3HIUN
HKOJIOTUYECKOM 0e30MacHOCTH, MPEICTaBICHUMA 0 paIrMoHAIIbHOM
MPUPOOTIOIH30BAHUN, a4 TAKXKE Pa3yMHOM HCIIOJIb30BAaHUU JIOCTHKEHUN HAYKU U
TEXHOJIOTUH JJIs1 JaJbHEHIIIEro pa3BUTHS YeJIOBEUECKOro 00IeCTRa;

OPUMEHSTh Pa3IMYHbIE CIOCOOBI paboThl ¢ wuHoOpMarue (HU3NIECKOTO
CoJIep KaHMs C WCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH, TPH
TOM HCIIOJIh30BaTh COBPEMEHHBbIC WH(MOPMAIIMOHHBIE TEXHOJIOTHHU [IJIs TIOUCKAa,
nepepadoTKi W TPEAbSBICHUS Y4YeOHOW M HAy4HO-TIOMYJSIpHOW uHMOpMaIuwy,
CTPYKTYPUPOBAaHHS W HMHTEPIIPETAIIMU HHPOPMAIUH, TIOJYYCHHONW W3 Pa3IMYHBIX
HMCTOYHUKOB, KpUTUYECKU aHATU3UPOBATH TIOJTy4aeMy0 HH()OPMAITUIO U OTICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE aHallu3a
UCTOYHHUKA MHPOpMAIUY;

MPOSIBJISITh OPTaHU3AIIMOHHBIC W TTO3HABATEIBHBIC YMEHHSI CaAMOCTOSITEIIHHOTO
MpUOOPETEHNST HOBBIX 3HAHWM B TIPOIECCE BBITIOJHEHHSI MPOEKTHBIX M Y4eOHO-

UCCIIEIOBATENbCKUX padoT;
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paboTaTh B rpyMnIie ¢ UCIIOTHEHUEM Pa3JIMYHbBIX COIUANIBHBIX POJICH; MPOSBIATH
MOTHBAIMIO K Oyaymed mnpodeCCHOHATBHOW AESITeITLHOCTH

0 CIIEIUATBHOCTSIM (PH3UKO-TEXHIHIECKOTO TTPODHIIS.

K konny 11 kracca oGy4daronuiicst HQy4uTCs:

NOHUMATh POJIb (PU3UKU B 3KOHOMHYECKOW, TEXHOJIOIMYECKOW, COLUAIBHOMN U
ATUYECKON cdepax NedaTeIbHOCTH YeIOBEKa, POJb U MECTO (PU3UKH B COBPEMEHHOMN
HAy4yHOW KAapTHUHE MHUpa, 3HAUYCHUE OIMUCATEIbHOW, CHCTEMATHU3UPYIOLIEH,
OOBSCHUTENTBFHONM M TMPOTHOCTUYECKON (PYHKIUN (U3UYECKOM TEOpHH, pOJIb
¢du3nueckoil Teopun B GOPMUPOBAHUU MPEICTABICHUN O PU3NYECKON KapTUHE MHUPA,
MECTO (PU3NYECKOW KApTUHBI MHpa B OOLIEM PSIAY COBPEMEHHBIX E€CTECTBEHHO-
HAy4YHBIX NPEJCTABICHUI O IPUPOJIE;

pasznuyaTh yCIOBUS NPUMEHMMOCTH M3YYEHHBIX Mojened (HU3UYECKUX Tel
Y TIPOLIECCOB (SIBICHUN);

pasnuyaTh ycioBHs (TpaHUIbI, 00JIACTHM) MPUMEHUMOCTH H3YUYEHHBIX
(bu3nYeCcKX 3aKOHOB, TOHUMATh BCEOOIIMI XapakTep (PyHIaMeHTaIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTb UCIIOIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSACHATH 3JIEKTPOMArHUTHBIC, KBAHTOBBIE MPOIECCHl U
ABJICHUSI, WCIIOJb3ysl OCHOBHBIE TIOJIOXKEHUS M 3aKOHBI 3JIEKTPOJUHAMUKH U
KBaHTOBOW (PU3UKH;

OIMKCHIBATH N3YUYEHHBIC (PU3NYECKUE MPOIECCHI U SIBJICHMUS;

OOBSICHSITH OCOOCHHOCTH TIPOTEKAHMSI M3YUYEHHBIX (U3UUYECKUX SIBICHUM;

OPOBOJUTh  HUCCJEJOBaHME  3aBUCHUMOCTEH  (PU3NYECKHX  BEIUYMH
C WCHOJIb30BAaHHEM MPSIMBIX H3MEPEHUN, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(buUKCHpOBaTh PE3ybTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3MUECKUX BEIUYWH B BUJIC
rpa@uKoB C y4eTOM aOCOJIIOTHBIX IMOTIPEUIHOCTEN W3MEPEeHMM, AenaTh BBIBOBI MO
pe3yJibTaTaM UCCJIEAOBaHNUS;

MIPOBOJIUTH KOCBEHHBIC M3MEpPEHUs (PU3NUECKUX BEIMYMH, P 3TOM BHIOUPATH
ONTUMAJIbHBIA METOJ W3MEPEHUs, OICHWBATh aOCONIOTHBIE W OTHOCHUTEIIHHBIC
MOTPENTHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUM;

MPOBOJUTH OMNBITHl MO MPOBEPKE NPEIJIOKEHHON THUIOTE3bl: IJIAaHUPOBAThH
HKCIIEPUMEHT,  COOMpaTh  OSKCHEPUMEHTAIIbHYIO  YCTaHOBKY, aHaJU3UpPOBATh

IMMOJYYCHHBIC PE3YJILTAThI U ACJIaTh BEIBOA O CTATyCC Hpﬁ,HHO)KGHHOﬁ T'UII0TE3bI;
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coOI0/IaTh TpaBWiia 0€30MacHOTO TpyAa MPU MPOBEICHUU HUCCIIEIOBAHUNA B
paMKax paKkTUKyMa u y4eOHO-HMCCIIeI0BATEIbCKON TSI TETBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOPHOTO 000PYI0BAHUS;

peraTh pacueTHBIC 3aJa4M C SBHO 3aJJaHHOW W HESBHO 3aJaHHOUN (pr3ndecKoit
MOJIETIBIO;

peliaTh KaueCTBEHHbIE 3a/layd, TPEeOyIore MPUMEHEHHUsI 3HAHUN M3 pa3HBIX
paszznenoB Kypca (U3MKM, a TaKKe HHTErpaldud 3HAHUM W3 JIPYruxX MpeIMETOB
€CTECTBEHHO-HAYYHOr'0 IIMKJIA: BHICTPAUBATh JIOTHUECKYIO LEMOYKY PaCCyKICHHUMN C
OTIOPOI Ha N3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKUE SIBICHUS;

UCITIOJIb30BATh TEOPETUUECKUE 3HAHUSA I OOBSICHEHHS] OCHOBHBIX TIPUHIIUIIOB
paboThl U3MEPUTEIHHBIX TPUOOPOB;

aHAJIM3UPOBaTh U OIICHUBATH TMOCIEACTBUS OBITOBOM U MPOU3BOJACTBEHHOM
NEeSATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKMMHU MPOLECCAMH, C TO3HUIMMA
DKOJIOTHYECKON 0e30MacHOCTH, IIPEACTABICHAN 0 PalMOHAIIBHOM
MPUPOOTNOIH30BAHUN, A TAKXKE PAa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUN HAYKH U
TEXHOJIOTUH JJIs1 AaJbHEHIIIEro pa3BUTUS YeJIOBEUECKOro 00IeCTBa;

OPUMEHSTh Pa3IMYHbIE CIOCOObI paboThl ¢ uHpoOpMaImeil (Ppu3nIecKoro
COJIEP>KaHUsl C UCTIOJIB30BAHUEM COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTHH, IPH
TOM HCIMOJIB30BaTh COBPEMEHHBIE WH(OPMAIMOHHBIE TEXHOJOTHUHU [JIsl TOWCKa,
nepepadoTKi ¥ TPEAbSIBICHUS Y4YeOHOW H Hay4HO-TIOMYJISIpHOW uHOOpMaIuy,
CTPYKTYPUPOBAaHHSI W HWHTEPIpPETAIIMd WH(GOPMAIMK, TOJYYCHHOW W3 Pa3TMYHBIX
HMCTOYHUKOB, KpUTUYECKU aHATM3UPOBATH MOJIy4aeMy0 HH(OPMAITHIO U OIICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHUW, TaK M HA OCHOBE aHalIM3a
MCTOYHUKA HH(POPMALINH;

MPOSIBJISITH OPTaHU3AIMOHHBIC M TO3HABATEIIbHBIC YMEHHSI CaMOCTOSITEIIHHOTO
NPUOOPETCHUST HOBBIX 3HAHWM B TIPOIIECCE BBITIOJIHCHHSI MPOEKTHBIX M Y4EOHO-
UCCIIEIOBATENLCKUX PadoT;

paboTaTh B TPYIIE C UCTIOTHEHUEM PA3IMUHBIX COITUAIBHBIX POJICH; MPOSIBIATH

MOTHBAIMIO K Oyaymed npodecCHOHANIBHONW AESITeThHOCTH

O CIEIUATBHOCTIM (PHU3UKO-TEXHHUECKOTO MTPOdUIIs.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
N HanmenoBanue
) a3JIeJIOB M TEM
/1 P

Pa3zgen 1. Mexanuka
1.1 TlorpemHoctu
B OKCIIEPUMEHTE

(Jtexrmst)

KomnnuectBo

qaCcoB

HpOFpaMMHOC COACPIKAaHUC

DKCNEPUMEHT U TEOPUS B IPOIIECCE
no3HaHus npupoabl. Habmtonenue
U DKCIIEPUMEHT B (pU3UKeE.
Crnioco0bl nu3MepeHus pu3ndeckux
BEJIMYMH (aHAIOrOBBIE U IU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI,
KOMITBIOTEPHBIE JaTYNKOBBIE
CUCTEMBI).

ITorpemHocT U3BMEpPEHUN
bu3nYecKuX BEINYHH (a0COMIOTHAS
Y OTHOCUTEJbHASA).

['nmotesa. ®u3ndecKuii 3aK0H,

rpaHuObl €T0 IPUMCHUMOCTH

XapakTepUCTHUKA 1€ TETbHOCTH

00yyJaromuxcs

Onepuposams NOHAMUAMU.
HaOII0/IEHUE, SKCTICPUMEHT, TUIIOTE3a,
Teopwsl, pu3nyeckas BeIMINHA,
(bu3nYecKuil 3aKOH, U3MEPUTETHHBIHI
npuodop, U3MEpeHue, pe3yabTarT
M3MEPCHHUSI, IICHA JIETICHUS IIIKAJTbI
npudopa, MOrPeIrHOCTh U3MEPEHUSI.
1Ipusooums npumepsvr HAOIIOCHUS,
AKCIIEPUMEHTA, THUIOTE3bI, TECOPHUH,
(bU3MYEeCKUX BEIMYUH, HU3HUIECKUX
3aKOHOB, H3MEPHUTEIIBHBIX MPUOOPOB.
Onpedensamo 1IeHy JIENCHUS KB
npuoopa, abCOTOTHYIO MOTPEITHOCTh
MIPSIMOTO U3MEPEHUS.
3namo HOpMyIIBI TSI OLICHKU
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1.2

OrneHka MorpemHocTen
IPSIMBIX U KOCBEHHBIX
U3MEPEHUN
(camocTosiTenbHas

pabora)

Onpenenenne NOrpentHoCTeEN
MPSIMBIX U3MEPEHUN 110 3aJaHHBIM
pe3yJibTaTaMm U3MEPEHUM.
[Iprembl OLIEHKH OTPENTHOCTEN

KOCBEHHBIX N3MEPEHUM

OTHOCUTEJIBHOU ITOIPEIIHOCTH
KOCBEHHOI'0 U3MEPEHUS, ITpaBuiia
OKpyTJIEHUS a0COIOTHBIX
IIOIPEIIHOCTEN, BBIPAKEHHE
OTHOCUTEJIbHBIX OTPEIIHOCTEN

B IIPOLICHTaX

Onepuposams NOHAMUAMU.:
a0COJI0THAS MOTPEIIHOCTh U3MEPEHHUS,
OTHOCUTEJIbHAs OTPEIIHOCTD
W3MEpEHUSL.

IIpusooums npumepsl NIPSAMBIX

Y KOCBEHHBIX U3MEPECHUM.
Onpeodensims MOTPEITHOCTH MIPSMBIX
W3MEPEHUN.

Hcnonvzoeams METON TPAHUIL]

111 OEHKU a0COJIIOTHOM MOTPETHOCTH
IIPSAMOT0 U3MEPEHUs, TpaBuia
OKpPYTJICHHS a0COTIOTHBIX
MOTpeIHoCTeN, GOPMYIIbI ISl OLIEHKU
OTHOCHUTEJIbHOM NIOIPEIIHOCTH
KOCBEHHOT'O U3MEPEHMUSI.

Ymems okpyrnsaTh aOCOIIOTHBIE
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1.3.1 VYcpennenue
n3Mepenuil. CnyJaiinas
MOTPEUTHOCTh

(mpakTUKyM)

1

[IpubOpHBIE MOTPEIIHOCTH,
CJIy4ailHble U CUCTEMATUYECKHE

IMOTPCHIHOCTHU

MOTPEIIHOCTH, BHIPAKATh
OTHOCUTEJIbHBIE MIOTPEIIHOCTH

B [IPOLICHTAX.

Pewamyo 3anaun Ha OLIEHKY
OTHOCHUTEJIbHBIX IOTPEIIHOCTEN
Onepupogsamsb NOHAMUAMU:
MpuOOpHAas MOTPEUTHOCTb, CITydaitHas
MOTPEUIHOCTh, CUCTEMATUYECKAs
MOTPEUIHOCTh, CPEHEE 3HAUCHHE.
TIpueooums npumepvt IpUOOPHOH,
CIIy4allHOM U CUCTEMAaTUYECKON
MOTPEIIHOCTH.

Onpeodensimsb SKCTIEPUMEHTAIBHO HAOOP
3HaUYCHUN (PU3NYECKOMN BEITUUUHBI

P MPOBEJICHUH HECKOJIBKUX
HE3aBUCHUMBIX U3MEPEHUN.
HUcnonvzosams GOpMyIIbI U1 CPEIHETO
apu(pMETUYECKOTO HECKOJIBKUX YHCEIl,
JUTSI OLICHKU a0COJIFOTHOM MOTPEITHOCTH
3HAYCHUS (PU3NYECKON BEITUUHUHBI,
OLICHEHHOT'O KaK Cpe/IHee

apudmMeTHIecKoe Habopa ee 3HaUCHU.
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1.3.2 Kunemaruueckue
MU3MEpPEHNS JAIBHOCTH
II0JIETA, pacyeT
Ha4aJIbHOU CKOPOCTH

(mpakTUKyM)

IIepemerienue, CKOpOCTh

1 YCKOPEHHE MAaTepUaAIbHOU TOUKH,
UX TIPOEKIMU HA OCU CUCTEMBI
KoopauHaT. ClioKeHue
TIEPEMEIIEHUI U CIIOKEHUE
CKopocrTei. JIBukeHue Tena,
OpOIIEHHOTO MO/ YTJIOM

K TOPU30HTY. 3aBHUCUMOCTbD

Oyenusams 3HAUEHNE U3MEPSEMON
(¢u3nueCcKoil BEIMYMHBI KaK CpeHEE
apupmeTrnyeckoe Habopa ee 3HaYCHUI,
MOJIYYEHHBIX TIPH MPOBEACHUU
HECKOJIbKMX HE3aBUCHUMBbIX U3MEPEHU,
aOCOJIIOTHYIO U OTHOCHUTEJIbHYIO
MOTPEUIHOCTh 3HAYECHHUsI 3TON
(bu3NYECKOIl BETMYUHBI.
Ycemanasausams 63aumocessu

MEXy OLIEHKOW 3HaYeHUs! PU3NYECKOU
BEJIMYUHBI, OIPEEIAEMOI

10 pe3yJbTaTaM HECKOJIbKHUX
HE3aBUCUMBIX U3MEPEHUH, U CPETHUM
apu(pMeTHYECKUM HECKOJIBKUX YHCEIT
Onepuposams NOHAMUAMU:

CKOpPOCTbh, YCKOpPEHHE, CBOOOTHOE
NaJIeHUE, TATHOCTH M0JIETA,
a0COJI0THAS OTPEIIHOCTh U3MEPEHHUS,
OTHOCUTEJIbHAs! OTPEIIHOCTD
V3MEpEHUSL.

IIpueooums npumepsvr CBOOOTHOTO

MaaCHuA TCJI IIPU pa3JIMIHBIX
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KOOpAnHAT, CKOPOCTHU U YCKOPCHHUA

MaTepHaHLHOﬁ TOYKH OT BpCMCHHU

3HAYEHUAX HAYaJIbHOW CKOPOCTH,

MIPU Pa3HbIX yTiax MEXAy HauyaabHOU
CKOPOCTBIO 1 TOPU30HTOM.
Hcnonvzosams pyneTky,
KHHEMaTH4ecKue (GopMyJibl,
ONKCBHIBAIOIINE ABUKEHUE TENA,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY.
Dopmynuposams TUTIOTE3Y O XapaKTeEPE
3aBUCUMOCTH JIaJbHOCTH MOJIETa Tela,
OpOIIEHHOTO0 TOPU30HTAIIBHO,

OT €r0 HAYaJIbBHOW CKOPOCTH.
Hccnedosams 3aBUCHUMOCTD TAJIbHOCTU
rmoJsieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAYaJIbHOMN
CKOPOCTHU U UHMEPNPEemUpo8ams
MOJIyYeHHbIE PE3YJIbTATHI.

Pewams 3anady Ha onpeaesieHne

10 PKCIIEPUMEHTAIBHBIM JIAHHBIM
HAa4aJIbHOU CKOPOCTH TeJIa,
OpOIIEHHOTO TOPU3OHTAJIBHO.
Onpeodensimob aOCOIOTHYIO

N OTHOCHUTCIIbHYIO ITOI'PCIIHOCTD
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1.4  Ilpocreitmme
TCOMETPHUCCKUC
MU3MEpPEHUs
(camocTosTenbHAS

pabota)

1.5 TI'padpuku
AKCIIEPUMEHTAIIbHBIX

3aBUCUMOCTEN.

Mertone! 1 npremMsbl POBEICHUS
IPSAMBIX U KOCBEHHBIX U3MEPEHUMU
reOMETPUYECKUX BETMYMH (JIJIMHA,

yroJl, IJI0Ia/lb, 00bEM)

['paduueckoe npeacrabieHue
3aBUCUMOCTEN (PU3UUECKUX

BEJIMYUH JIPYT OT Apyra. JIunennas

HAYAJIbHOM CKOPOCTH TENA,
OpOIIEHHOTO TOPU3OHTATIBHO
Onepuposams NOHAMUAMU.
a0COI0THAS MOTPEIIHOCTh U3MEPEHHUS,
OTHOCHUTEJIbHAs! TOTPEIIHOCTh
HU3MEpEHUsI.

3Hamob METOIBI ¥ IPUEMBI TIPOBEICHUS
MPSIMBIX U3MEPEHUM T€OMETPUUECKUX
BEJIMYHH.

Ipumenamo GopmyIibl

JUTSI OTIPEJICIICHHS AOCOTFOTHBIX

Y OIICHKW OTHOCUTEIIBHBIX
MOIPEIIHOCTEM.

Pewams 3anauy Ha onpeneneHue
Iomaan Gurypsl 1 oobema Tesna

T10 DKCIIEPUMEHTAILHO U3MEPECHHBIM
3HAYCHUSM JIJTUH.

Onpedensame 3HAYEHUS] OTHOCUTEIIBHBIX
IIOrPELIHOCTEN B MPOLIEHTAX
Onepuposams nonamusamu: rpaduk
3aBHCHMOCTH OJTHOM (PHU3UICCKOM

BEJIMYMHBI OT APYTOU, JIMHEUHAS
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['padmueckas
00paboTKa JaHHBIX

(Jtexrus)

3aBUCUMOCTD. YTJIOBOU
K03 buLreHT 1 cCB0OOIHOE

cJIaraeéMoe€ JIMHEWHOUW 3aBUCUMOCTH

3aBHCHUMOCTb, YTJIOBOM KOO PUIIEHT
A CBOOOJIHOE ci1araeMoe€ JTUHENHOMN
3aBUCHUMOCTH, allIIPOKCUMAIIHS,
MHTEPIOJISALHNS, SKCTPATIOJISIIU.
3name ipaBUIIa NOCTPOCHUS TPapUKOB
3aBUCUMOCTEN (PU3MUECKUX BETUUNH
ApyT OT Apyra.

Cmpoumbs rpapuKu TUHEHHBIX
3aBHCUMOCTEHN (PU3NUYECKUX BETUUUH
IpyT OT Apyra.

IIpumensimo paBuiIa NOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3UUECKUX
BEJIMYUH JPYT OT JApyra.

Ipusooums npumepwl aNIMpOKCUMAIIHNH,
WHTEPHOJISLNAN, SKCTPATIOJISLINH.
Ymems ipoBOIUTE TIPOLIETYPBI
anmnpoKCUMAaIU1, UHTEPIOJISALUH,
AKCTPANOISALMH.

Onpedensimsb 3HAYEHUSI YTIIOBOTO

ko3 duireHTa 1 CBOOOHOTO
cJlaraeMoro JIMHEMHOM 3aBUCUMOCTH,

OLICHUBATH UX a0COIIOTHEIC

39



1.6

O6paboTka
HEJIMHEHHBIX
3aBUCHUMOCTEH:
JIMHEeapu3aLus,

IIOCUET ILIOMIAIN

['paduueckoe npeacraBiaeHue
3aBUCUMOCTEH (PU3UUECKHUX
BEJIMYUH JIPYT OT Apyra.
Henvuennas 3aBUCUMOCTD

H €€ JIMHCapu3alus

MOTPEIIHOCTH.
Ycemanasaueams 63aumoceasu Mexny
MaTE€MaTUYECKUM MOHSITHEM <«JIMHEWHAS
GyHKIUS) U TMHEWHOHN 3aBUCUMOCTBIO
($u3NYECKUX BEJIMYMH JIPYT OT JApyra.
Hccneoosams u unmepnpemupogams
rpauKy TMHEHHBIX 3aBUCUMOCTEN
($U3MYECKUX BETUYHUH JPYT OT ApYTa.
Pewams 3anaun Ha IOCTpOEHUE
JMHENHBIX rpaUKOB 3aBUCUMOCTEN
bu3nyecKux BEIMYHUH JPYT OT JIpyra
0 33JaHHBIM Ha0Opam
AKCIIEPUMEHTAIbHBIX JaHHBIX,
OMPEIENATH M0 MOCTPOEHHOMY TpadUKy
YTJI0BOM KO3 UIIMEHT U CBOOOTHOE
cllaraemMoe, OLIEHUBATh UX a0COJIIOTHBIE
Y OTHOCUTEJIbHBIE TIOTPEITHOCTH
Onepuposams nonsamusmu. Tpapuk
3aBUCUMOCTH OJHOM (pr3nyeckoi
BEJINYMHBI OT APYTrOW, HEJIMHEWHAS
3aBUCUMOCTb, JIMHEAPU3aLIUs

HEJIMHEWHOM 3aBUCUMOCTH, IJIOIIAIb
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noj rpadukom,
TIOCTPOCHHE
KacaTeIbHBIX

K rpauky (JIeKIus)

o1 rpaikoM 3aBUCHMOCTH,
KacatelbHas K rpaduKy 3aBUCHMOCTH

B JIJaHHOU TOYKE.

3nams nipaBUIa MOCTPOCHUS TPAPHUKOB
3aBUCUMOCTEH (PU3NUYECKUX BETUYNH
JPYT OT Apyra, PU3NYECKUil CMBICT
IJIOIIAM O] TpaMKOM 3aBUCUMOCTHU
1 KacaTeJIbHOM K rpa)uKy 3aBUCUMOCTHU
B JIAHHOM TOYKE.

Cmpoums UCXOTHBIC

U JIMHEapUu30BaHHbIC TPaPUKU
3aBUCUMOCTEH (PM3NUECKUX BETUINH
JPYT OT Apyra, KacaTeJIbHYI0 K rpaduxy
HEJIMHEWHOW 3aBUCUMOCTH B TAaHHOM
TOUKE.

Ilpumensams ipaBuUIIa TOCTPOCHUS
rpadrKOB 3aBUCUMOCTEH (PH3NISCKUX
BEJIMYUH JIPYT OT Apyra.

Onpedensame 3Ha4CHUS TUIOIIAIN

nmoj rpakoM 3aBUCUMOCTH

1 yriaoBoro kosgduirenTa

KacaTeJIbHOH K IpauKy HETMHEHHOM
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3aBHCHMOCTH B IaHHOM TOYKE,
OLIEHUBATh UX a0COJIIOTHBIE
HOTPELIHOCTH.

Ycemanasauseams 63aumocessu

MEXIy MaTeMaTHIYECKUM MOHITHEM
«PYHKIUS» U 3aBUCUMOCTBIO
($u3NYECKUX BEJIIMYMH JIPYT OT JApyra.
Hccneoosams u unmepnpemuposamso
rpad¥Ky HETMHENHBIX 3aBUCUMOCTEN
(bu3NYECKUX BEIWYUH JIPYT OT APyTa.
Pewambs 3anaun Ha TOCTPOEHUE
JIMHEeapu30BaHHBIX TpauKOB
3aBHCHUMOCTEHN (PU3NUECKUX BEIUUNH
APYT OT Apyra o 3aJaHHbIM HabopaM
HKCIIEPUMEHTAIBHBIX TaHHBIX,
OTIPEMIEIIATH 1O MOCTPOCHHOMY TpaduKy
YTII0BOM KO3 GUIIMEHT U CBOOOTHOE
cllaraemMoe, OLIEHUBATh UX a0COJIIOTHBIE

N OTHOCHUTCJIbHBIC IIOI'PCITHOCTH

1.7 W3mepenue 2 PaBHOMEpHOE M HEpABHOMEPHOE Onepuposams nonamuamu. Tpapuk
3aBUCUMOCTH MPSAMOJIMHEUHOE JIBUYKECHUE. 3aBUCUMOCTH OJHOM (pr3nyecKoi
KOOPAWHATHI TPAHULIBI Koopaunara, BpeMs, CKOPOCTb BEJIMYMHBI OT APYTrOil, HETMHEWHAS
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00J1aCTH HAMOKaHUS
OT BPEMEHH.
JInneapuzanus
3aBHUCHUMOCTH

(IpaKTUKyM)

1.8  H3zyuenue ynpyroro
rucTepesuca

(IpaKTUKyM)

Cuia. UsmepeHune cuiibl
JTUHAMOMETPOM. YTIpyTHue
¥ YaCTUYHO yHpyrue aedopmarun.

Cuna ynpyroctu. 3akoH ['yka.

3aBHCHUMOCTb, JIMHEApU3aIIUsI
HEJIMHEWHOM 3aBUCUMOCTH.

Cmpoumbs TUHEapU30BaHHBIN rpaduK
3aBUCUMOCTH (PU3MUECKUX BEITUNINH
JPYT OT JpyTa.

IIpumenams npaBuiia MOCTPOCHUS
rpadKOB 3aBUCUMOCTEH (PU3NUSCKUX
BEJIMYUH JIPYT OT JIpyTa.

Onpeodensimsb 3HaYEHUS YTIIOBOTO

ko3 duimenTa u cBOOOAHOTO
ciaraeMoro rpaduka JMHEHHOM
3aBUCHUMOCTH, OLICHUBATH

1X a0COJTIOTHBIC TTOTPEITHOCTH.
Hccnedosams u unmepnpemuposams
HEJIMHEUHYI0 3aBUCUMOCThH KOOPAUHATHI
IpaHUIlbl 00JACTH HAMOKaHUs OyMaru
OT BPEMEHHU.

Hcnonvzosams CEKyHIOMED U PYIETKY
Onepuposams nouamusmuy. CUia,
nedopManus, ynpyrui THCTEpe3uc.
Ymemsv popmynupoBath 3akoH ['yka,

coOUpaTh IKCIEPUMEHTAIBHYIO
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OTki0HEeHMs OT 3aKoHa ['yka.
['ucrepesuc. PaboTta cuisl
Ha MaJIOM U Ha KOHEYHOM
nepemetiennu. ['papuueckoe

IMpCaACTAaBJICHUC pa6OTI>I CHJIbI

YCTaHOBKY.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH JIJTUHBI 00OBEKTA OT
BEITMYMHBI IPUIIOKEHHON K HEMY CHJIBI.
Cmpoumsb HeNTMHENHBIN rpaduk
3aBUCUMOCTH (PU3MUECKUX BEITUYNH
JpyT OT Apyra.

Ilpumensimob ipaBUIa NOCTPOCHUS
rpaduKOB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.

Hccneoosams u unmepnpemuposamso
HEJTMHEHHYIO 3aBUCUMOCTb JIJTHHBI
00BEKTa OT BETUIMHBI IPHIIOKCHHON

K HEMY CHJIBL.

Onpedensimsb yroy HaKJIOHA
KacaTeJbHOM K rpaduKy HEIMHEHHOU
3aBUCUMOCTH B JJAHHOM TOYKE, MJIOIAIh
o rpapuKoM, OIICHUBATh A0COJIFOTHBIC
¥ OTHOCUTEIBHBIC MIOTPEIIHOCTH 3TUX
BEJIMYMH.

Hcnonvzosams cEKyHIOMED

U JUHAMOMCTP.
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1.9

Haxoxnenue maccel
JIMHENKU U LWIIpULIA
C IIOMOIIIBIO
YPaBHOBEILIMBAaHHUS

phIuara (ImpakTUKyM)

AOCOIOTHO TBEPJIOE TEJIO.
BpamarenbHoe ABUKEHUE
TBEPAOTO Tesila. MOMEHT CHJIbI
OTHOCHUTEJIbHO OCH BpaIllCHMUS.
IIneuo cumnbl. CloXeHHE CHII,
MPUJIOKEHHBIX K TBEPIOMY TEITY.
LenTp TsxecTn Tena. Y coBus

paBHOBECHS TBEPIOTO Tea. Peruar

Ycemanasnuseams 63aumocessu

MEX/1y OorpeaeneHrueM (HrU3nuecKoin
BEITMYMHBI «MEXaHUIeCcKasi paboTay

¥ TEOMETPUICCKUM TIOHATHEM
«IUIONIAJIb T/ TPahUKOM 3aBUCUMOCTH
BEITWYMHBI CHITBI OT BETTUIMHBI
nedopMarum

Onepuposams NOHAMUAMU. MOMEHT
CUJIbl OTHOCHUTEIIBHO OCH BpPAILICHUS,
TJICYO CUJIBI, IIEHTP TSXKECTH Tela,
phIvar.

Ymems hopmynupoBaTh npaBuiio
MOMEHTOB, YCJIOBHSI PABHOBECHS
a0COJIFOTHO TBEPJIOTO TEJIa, CKIAbIBATh
CHJIBI, IPUJIOKEHHBIE K TBEPJIOMY TNy,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpugoodums puMepbl TPUMEHEHUS
PBIYAroB.

Dopmyauposams TANIOTEZY O XaPAKTEPE
3aBUCUMOCTH KOOPAMHATHI TOUKHU

ONOPbI YPAaBHOBEIICHHOTO pblyara
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OT BEJTUYMHBI CUJIBI, TPUIIOKEHHOU

K €r0 KOHILY.

Cmpoumsb TUHENRHBIN rpaduk
3aBHCUMOCTH (PU3UYECKUX BETMUUH
ApPyT OT Jpyra.

IIpumensamo ipaBUIIa MOCTPOCHUS
rpaduKOB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.
HUccneoosams u unmepnpemuposams
3aBHCHMOCTH KOOPJAWHATHI TOUKH
OTIOPHI YPaBHOBEIIIEHHOTO phluara

OT BEJTUYMHBI CUJTBI, IPUIIOKEHHOU

K €ro KOHILY.

Onpedensamo no TpaduKy TUHEHHON
3aBHCHMOCTH 3HAUEHUS YTII0BOTO

ko3 duireHTa 1 CBOOOHOTO
CcJIaraeMoro, OlleHHUBaTh aOCONIOTHbBIE
¥ OTHOCHUTEIBHBIC TIOTPEITHOCTH ATHX
BEJIMYMH.

Hcnonvzoeamsb TUHENKY, a TAKKE
HITPUIL C ICTICHUSIMHE I H3MEPEHUS
o0Bema.

Pewamo 3aJ1a4M O paBHOBCCHUM pbIYara
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1.10 Hsmepenue
koa(hpurmenTa
HEPreTHYCCKHUX MTOTEPh
IIPU OTCKOKE IapHuKa
OT IMMOBEPXHOCTH

(mpakTUKyM)

Nmnynbe CHITBbI 1 UI3MEHEHUE
MMITYJIbCA TEJIA. 3AKOH COXPAHEHUS
uMiyibca. Kunernueckast sHeprus
MaTepUAIbHON TOYKH. Teopema

00 U3BMEHEHUHN KUHETUYECKON
DHEPIUU MAaTEPUATIbHOM TOUKHU.
[ToreHnmanbHbIE

Y HENOTEHINAIbHBIE CUJIBI.
[loTeHUMaNIbHAsA YHEPTHSL.
ITorenuunanbHas SHEprus Tena

B OJIHOPOJHOM I'PABUTALMOHHOM
nosie. CBsi3b pabOTHI
HETOTECHIIUAIbHBIX CUII

C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHUSI MEXaHUYECKOMN
SHEpPruu. YHPYrue U Heynpyrue
CTOJIKHOBEHHMS. BHyTpeHH s

SHEprus Tena

Onepupogamsb NOHAMUAMU. UMITYJIbC
CHUJIbI, UMITYJIbC TE€JIa, KWHETUYECKAs
SHEPIrusi MaTepUaIbHON TOUYKH,
MOTEHI[MAJIbHBIC ¥ HEMOTEHIIMAIbHbIC
CHWJIbI, TOTECHIIMAJIbHAS SHEPTrUs

(B T.4. TeJIa B OJTHOPOJTHOM
IPaBUTALIMOHHOM T10JI€), YIIPYTHE

Y HEYIIPYTUE CTOJIKHOBEHUSI.

Ymems hopmynupoBath 3aKOH
COXPaHECHUS UMITYJIbCA U TEOPEMY

00 M3MEHEHNH KUHETHYECKON SHEPTUU
MaTepUaIbHON TOYKH, 1aBaTh
OITPEJICIICHUE TOTCHIIUATBHBIX

1 HEMTOTCHIMAIbHBIX CHUJI;
(hopMyIHpPOBATh 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUU.
Ilpusooumv npumepsi cnydaes,
KOTJ1a UMITYJIbC TEJIA COXPAHSIETCS
WJIA HE COXPAHSETCS, KOraa
MEXaHUYECKas YHEPTUSL CUCTEMBbI
COXPaHSETCS WJIM HE COXPAHSIETCH,

YIIPYTHX U HEYTIPYTUX CTOJIKHOBEHUM.
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Hroro no pazgeny

20

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJI€ COYIapEHUs C TOBEPXHOCTHIO
TOPU30HTAJIBLHOTO CTOJIA OT BBICOTHI
copoca.

Cmpoumbs TNHENHBIN U HETMHEHHBIN
rpaduK 3aBUCUMOCTH (PU3UUECKUX
BEJIMYUH JIPYT OT JIpyTa.

Ipumensmo nipaBUiIa TOCTPOCHUS
rpadMKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYWH JPYT OT ApyTa.

Hccneoosams u unmepnpemuposams
3aBUCUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJIE COYIapEHUsI C TOBEPXHOCTHIO
TOPU30HTAJIBLHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pyleTKy.

Pewamy 3anaun 06 aGCOMOTHO
YIPYTUX ¥ a0COJIFOTHO HEYIPYTHUX

COYJapEeHUSIX
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Pa3nen 2. MoJgiekyJsipHasi puznka ¥ TepMOIMHAMUKA

2.1. Ompenenenue 2 KonnyecTBO TEIUIOTHI.
TEIUIOEMKOCTH TennoeMKocTh Tena. Y IeabHas
TBEPJOTO TeJa ¥ MOJISIpHAS TeTTIOEMKOCTH
(TpaKTUKyM) BEIIECTBA. Y PaBHEHHE TEILIOBOTO

Oamanca. TemoBoe paBHOBeCHE

Onepuposamsb nOHAMUAMU. KOTAYECTBO
TEIUIOThI, TETUIOEMKOCTh TeJja, yAeIbHas
¥ MOJISIpHAS TETZIOEMKOCTH BEIIECTBRA,
TEIJIOBOE PaBHOBECHE.

Ymems hopMynupoBaTh ypaBHEHHE
TeIIoBoro OanaHca, cooupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
Ilpusooumsv npumepol Tei,
001a1ar0MKuX OJUHAKOBOM
TEIUIOEMKOCTBIO, HO Pa3JITUYHON
YACIBHON TEIII0EMKOCTBIO.

Ilpumensmo ypaBHEHUE TETIOBOTO
OaaHca 111 OIMCaHus Mpolecca
TEII000MEeHa TBEPIOTO TeJa C BOJOM.
Hccneoosams TEII000MEH

MEXTY TBEPJIBIM TEJIOM U YKHIKOCTSIMHU
U UHMeEPNPemupo8anms pe3yabTaThl
STHX ONBITOB.

Onpeodensims TEMIOEMKOCTh TBEPJIOTO
TeJla Ha OCHOBAHUU PE3YJIHTaTOB

OTIBITOB IO U3YyYEHUIO TETJIO0OMEHa
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2.2.

N3smepenue
TEMIIEPATYPHI PYK
3KCIIEPUMEHTATOpA
Y JIaBJIEHUSI, KOTOPOE
MOTYT CO3/1aTh

€ro JIETKHE

(IpaKTUKyM)

JlaBnenue, o0beM, TeMIeparypa,
KOJIMYECTBO BenlecTna. M aeanpHbIi
ra3. YpaBHenue MenjeneeBa—
Knaneiipona. ['a30BbIe 3aKOHBI.
["a30BbIl TEpMOMETP

MEXIYy TBEPABIM TE€JIOM M KUIKOCTIMU
C pa3HbIMU TEMIIepaTypaMu, OLIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTA U3MEPEHHON BEJIMUUHBI.
Hcnonvzosamsb TEPMOMETP.
Yemanasnusamo 63aumocensu

MEK]1y 3aKOHOM COXPaHEHHUS SHEPTUU
Y ypaBHEHHEM TEIIOBOTO OaiaHca.
Pewamyo 3anaun Ha IpUMEHEHNE
ypaBHEHUS TEIIOBOTO OanaHca
Onepuposams nowsmusamu. JaBICHUE,
o0BeM, Temreparypa, KOJIM4eCTBO
BEIIECTBA, UJIcaJIbHBIN ra3.

Ymems 3anuceiBaTh ypaBHEHHUE
MenneneeBa—Kianenpona,
(bopMyTUpPOBaTh Ta30BBIC 3aKOHBI,
cOOUpPATh FKCIIEPUMEHTATIBHYIO
YCTaHOBKY.

3Hamb yCTPONCTBO U MPUHIIUT pAOOTHI
ra3oBOro TEPMOMETPA.

Ilpusooums npumepsi TOBEACHUS Ta3a
IIPU U3MEHEHUU €T0 JIaBJICHUS, 00beMa,

TEMIIEPATYPBI.
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2.3.

OddexTuBHbIM

K03 UITIEHT
KECTKOCTU CUCTEMBI.
Onpenenenne Moy
FOHra npoBosioku

C IOMOIIBIO phlYara.
Onpenenenue npeaena
ynpyroi aedopmaruu
(TpaKTUKyM)

Jedopmariiu TBEpIOTO TENA.
Pactsixenue u cxxkatue. Monyiib
IOnra. Ynpyrue u Heynpyrue
nedopmanuu. [penen ynpyrux
nedopmanmii. 3akoH I'yka.
MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpauieHus. [lnedo cubl. YcinoBus

paBHOBECHS TBEPAOTO Tena. Peruar

IIpumensmo TUHEUKY U CEKYHIOMED.
Onpeodensams TEMIIEPATYPY U JABIICHHUE
MJICAJIbHOIO ra3a 1o pe3yJibraram
OTBITOB C CaMOJICJIbHBIM Ia30BbIM
TEPMOMETPOM.

Hcnonvzoeams NTUHENKY

Y CaMOJEIbHBIN ra30BbI TEPMOMETP.
Yemanaenusamo 83aumocessu
ME3K]1y BHEIITHUMU ¥ BHYTPEHHUMU
MakporapamMmeTpamMmu
TEPMOJIMHAMUYECKON CUCTEMBI.
Pewamyo 3anaun Ha TPUMEHEHHE
ypaBHeHus: MenaeneeBa—Kianeipona
Onepuposams nousmusimu. yIpyrue
u Heynpyrue nedopmarum,

npejen ynpyrou nedopmarnmm,
Moyab FOHra, MOMEHT CHIIBI
OTHOCHUTEJILHO OCH BPAILICHHUS, IIJICUO
CHUJIBI, phIYar.

Ymemw dhopmynupoBath 3akoH ['yka
st teopmaruu pacTsKeHUs
OJIHOPOJHOTO CTEPHKHS C MOCTOSTHHBIM

MMONEPCUYHbIM CCUCHHUEM, YCIIOBHUC
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paBHOBecHs a0COTIOTHO TBEPOTO Tea,
coOUpaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

Ilpueooums npumepol ynpyrux

Y Heynpyrux aegopmanuii, MaTepuasoB
C paznuyHbIMU MoAyJiaMu FOHTa.
Ilpumenams 3akoH I'yka 11s pacuera
nedopMaluu pacTsKEHUs MPOBOJIOKHU.
Hccnedosams 3aBUCUMOCTD YIJTMHEHUS
MIPOBOJIOKU OT BEJIUYUHBI
PACTATUBAIOIIEH €€ CUJIbI

U UHMEPNPemupo8amy

MOJTyYEHHBIC PE3YJIbTATHI,

B TOM UHCJIE AJI ONPEACIICHUS Ipeaena
yrpyroi aedopMarum.

Onpeoensams moynb FOHra npoBoiaoku
Ha OCHOBAaHHH PE3YyJIbTATOB OIBITOB

10 PACTSHKEHUIO MPOBOJIOKH

C MIOMOIIBIO PA3JIMYHBIX 110 BETUYUHE
CHJI, OLICHUBATh a0COIOTHYIO

Y OTHOCHUTEJIbHYIO OTPEIIHOCTh

u3MepeHHoro moyis FOnra.
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2.4.

N3smepenue
koadpurmenTa
MTOBEPXHOCTHOTO
HATSDKEHUS METOJIOM

OTphIBa (MMPAKTUKYM)

[ToBepXHOCTHOE HATSKEHHE.
KoaddurmenT noBepxHOCTHOTO
HaTspKeHHs. Cuia MoBEPXHOCTHOTO
HaTsDKeHus. Kanmmnspasie
sBiieHus. [laBnenue

M0J1 ICKPUBJICHHOM TTOBEPXHOCTHIO

x)unkoctu. Gopmyia Jlammaca

Hcnonvbzoeams HEPABHOILIEYUI pblyar
JUTSl YBEJTMYEHUS CUITBI U TIEPEMEILICHUS.
Pewams 3anaun Ha MpUMEHEHUE 3aKOHA
I'yka quist pacuera pacTsKeHuUs

U C)KaTHsl CTEPIKHEN

Onepuposams NOHAMUAMU:
IIOBEPXHOCTHOE HATSKEHHUE,

K02 PUITMEHT TOBEPXHOCTHOTO
HATSDKCHUS, KaWUISIPHBIC SBICHUSL.
Ymems 3anuceiBaTh GOPMYITY JJIS1 CUITBI
MOBEPXHOCTHOTO HATSHKEHUS, POpMYITy
Jlarnaca st onpenesieHust JaBICHUs
I10J1 UICKPHUBJICHHON TOBEPXHOCTHIO
KHUJIKOCTH, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi TOBEPXHOCTHBIX
SABJICHUM U KallWJUISPHBIX SIBJICHUMN.
Ilpumensimv METOII OTPBIBA PAMKH

OT MOBEPXHOCTH JKUJIKOCTH

ISl U3MepeHust Ko duirenTa
MMOBEPXHOCTHOTO HATSKEHUSI YKUIKOCTH.

Hccneoosamsb 3aBUCUMOCTD BEJIMIHHBI
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2.5.1. OmpeneneHne TOYKH

pOCHI (MMPAKTUKYM )

HacplllieHHbIE Y HEHACBHIILICHHbIE
napsl. KauecTBeHHast 3aBUCUMOCTD
TJIOTHOCTH Y 1aBJICHUS
HACBIIIEHHOTO TIapa

OT TeMIEpaTyphbl,

HX HE3aBHCUMOCTH OT 00beMa

CUJIBI, HEOOXOIUMOI1 JIJIs1 OTPbIBA

OT OBEPXHOCTH BOJIbI IPOBOJIOYHOM
paMKu, OT €€ IepuMeTpa

U UHINEPNPEMUPOBAMb PE3YIIbTATHI
IIPOBEICHHBIX U3MEPEHUM.

Onpedenamob KodHPUITEHT

IMOBCPXHOCTHOTI'O HATAXKCHUSA JKUAKOCTHU

0 pe3yJibTaTaM NPOBEICHHBIX
M3MEPEHUN, OIIEHUBATh A0COJIIOTHYIO
Y OTHOCHUTEJIbHYIO ITOIPEMIHOCTD
W3MEPEHHOMN BEJIUYUHBI.
Hcnonvzoeams pbryar i CO31aHUS
CHJIBI 3aJaHHOM BEJIMUMHBEI.

Pewamyo 3anaun Ha IpUMEHEHNE
(hopMyJIbI 17151 CHJTBI TOBEPXHOCTHOTO
HaTsDKeHus U hopmysl Jlamnaca
Onepuposamsb NOHAMUAMU.
HACBIIICHHBIA U HEHACBIICHHBIN Nap,
BIIQYKHOCTH BO3/yXa, a0COMIOTHAS

1 OTHOCUTEJIbHAS BIIAYKHOCTb.

Ymemw» xauecTBEHHO ONIMCHIBATH

3aBUCHUMOCTBD IINIOTHOCTH U JABJICHUA
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HACBIIIIEHHOTO Mapa. BiaxxHocTh
BO3ayxa. AOCOIOTHAS

N OTHOCHUTCIIbHAA BJIIaXKHOCTD

HACBIIIEHHOTO Mapa OT TeMITepaTypHl,
UX HE3aBUCHUMOCTh OT 00beMa
HACBILIIEHHOTO Mapa, coOupaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepsvl HaACHIIIIECHHOTO
¥ HEHACBIIIIEHHOTO T1apa.
Hccnedosams niponiecc BuINaACHUS
POCHI TP IOHWKEHUHU TEMITEPATyPhI
BJIQYKHOTO BO3/yXa

U UHMepPNpPemupoB8ams TMOTYICHHbIE
pe3yIbTAaTHI.

Onpedensimp 10 TIOTYYSHHBIM
HKCIIEPUMEHTAIILHBIM JaHHBIM
TEeMITepaTypy TOUKY POCHI, U 3aTEM,
C TIOMOIIIbIO TaOIUIbI 3aBUCUMOCTHU
JaBJICHUS HACHIIIICHHOTO TIapa BOJIbI
OT TEMITepaTypbl, OTHOCUTEIIbHYIO
BJIQYKHOCTH BO3/yXa, a TAK)KE
a0COJIFOTHBIE U OTHOCHUTEJIHHBIC
MOTPENTHOCTH ITUX BEIIMYMH.
Hcnonvzoeams TEpMOMETD.

Pewamo 3aJa41 Ha BBIYHMCIICHHUC
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2.5.2. 3HaKoOMCTBO
C DJICKTPUYCCKUM
KOHJICHCATOPOM

(mpakTUKyM)

DNEeKTpUYECKUI 3aps/I.
DNEeKTpUYECKOE TOJIE.
HanpskeHHOCTh M TOTEHIHAI
AIEKTPUYECKOTO MOJI. Pa3HOCTH
NOTEHIMAJIOB U HAIIPSKEHUE.
N3mepeHne HanpspKeHUsI.
BonbsT™eTp. Konnencarop.
DIIEKTPOEMKOCTh KOHACHCATOPA.
[TapamiensHoe

1 MOCIIE0BATEIIbHOE COCTNHEHUE

KOHACHCATOPOB

a0COIOTHOM ¥ OTHOCUTEIIBHOM
BIT&KHOCTH

Onepuposamsb NOHAMUAMU.
AIIEKTPUICCKUH 3apsijI, IIEKTPUIECKOE
T0JIe, HAMPSHKCHHOCTh M IMTOTCHITHAI
AIEKTPUIECKOTO TIOJIS, pa3HOCTh
MOTCHIINAJIOB U HaNpPsDKEHUE,
KOHJICHCATOP, AJICKTPOEMKOCTh
KOHZICHCATOpA.

Ymemsb BEIAUCIATH 3apsil KOHIEHCATOPA
0 €T0 JIEKTPOEMKOCTH

Y HAIIPSDKEHUIO0, PUMEHSTH (DOPMYJTBI
JUTSI pacyeTa dJIEKTPOEMKOCTH

TIPH TTOCIIEIOBATEIILHOM

Y TIapaJuIeIbHOM COCTUHCHUH
KOHJIEHCATOPOB, COOMpPaTh
AIEKTPUYECKYTO TIETTb.

IIpugooums npumepuol
MOCJIETIOBATEIHLHOTO U TTapaJICILHOTO
COCIMHEHUS KOHJICHCATOPOB.
Hccneoosams 3aBUCUMOCTD

HaIIpsKCHUS Ha KOHACHCATOPC
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Hroro no pazgeny
Paznen 3. ieKkTpoaguHAMMUKA.
3.1. HM3ydenwue mporecca
pa3psIKK KOHACHCATOpa

(IpaKTUKyM)

DIIeKTpUYECKUM 3apsij.
DIEeKTpUYECKOE MoJIe.
Hanps>keHHOCTh M IOTEHIUAN
AJIEKTPUYECKOTO 10J1s1. Pa3HOCTH
MOTEHIIMAJIOB U HAMPsHKEHUE.
O/1C ucrounuka Toka. U3mepenue

HaIpsbKeHus. BonbTmerp.

OT €r0 AJIEKTPOEMKOCTH
U UHMepNpemupo8ansv Pe3yabTaThl
ATOTO IKCIIEPUMEHTA.

Onpeodensims OTHOIICHUE
AIEKTPUUECKUX EMKOCTEH JIBYX
KOHJICHCATOPOB IO U3MEPEHHBIM
3HAYCHUSM HAIPSKEHUS HAa HUX,
OIICHUBATh a0COJIIOTHEIE

1 OTHOCUTEJIbHBIC MOTPEITHOCTH
U3MEPSEMBIX BEJTUYHH.
Hcnonvzoeams BOTBTMETD.
Pewams 3a1aun Ha cCOeTUHEHNE

KOHICHCATOPOB

Onepuposameb NOHAMUAMU.
AJIEKTPUYECKUM 3aps/l, DJICKTPUUECKOE
1oJjie, HanpsHKEHHOCTh U MOTEHIHA
AIEKTPUUYECKOTO TI0JISI, PA3HOCTh
MOTEHIMAJIOB 1 HAIPSHKEHUE,

OJ1C ucrtoynrka Toka, KOHJIEHCaTOoP,

QJICKTPOCMKOCTE KOHACHCATOPA,
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KonnencaTop. D1eKTpOEMKOCTh
KOHJIEHCATOpa. DIEKTPUIECKOE
conpoTtuBieHue. 3akoH Oma

JUIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKOM 1ETIH.
KonneHncaTop B ienu MOCTOSTHHOTO

TOKa

AIEKTPUUECKOE COMTPOTUBIICHHUE.
Ymems popmynuposats 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTOM)
AIEKTPUYECKON IIETIH, BBIYUCIISATh
3apsii KOHAEHCATOpa

10 €T0 AIEKTPOEMKOCTH

Y HaIlpsHKEHUI0, COOMPAThH
AIEKTPUYECKYIO IIETb.

Ilpusooums npumepwvi NOBEACHUS
KOHJIEHCATOPa, BKIIFOUEHHOTO B IIETTh
MOCTOSTHHOTO TOKA.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIBI TOKA OT BPEMEHHU
MIpH pa3psijike KOHAEHcaTopa

4yepes pe3nucTop.

Cmpoums rpaduK 3aBUCUMOCTH CUJIBI
TOKa OT BPEMCHH TIPU Pa3psaKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
IIpumensimo ipaBUIIa TOCTPOCHUS
rpadrKOB 3aBUCUMOCTEH (PH3NISCKUX
BEJIMYUH JIPYT OT JIpyTa.

Hccneoosams 3aBUCUMOCTD CHITBI TOKA
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3.2.

Onpenenexnue
YAEITHLHOTO

COIIPOTHUBJICHUSA

Cuina Toka. Hanpsikenue. 3akoH
OmMa 17151 ydacTKa LEeTH.

9H€KTpI/I‘ICCKOG COIIPOTHUBJICHHUC.

OT BPEMEHH TIPH pa3psaKe
KOHJIEHCATOpa Yepe3 Pe3ucTop

U UHMeEPNPemuposamy Ty
3aBUCHUMOCTb.

Onpeoenamu 3NEKTPOEMKOCTh
KOHJIEHCATOpa,

BbIpaXkasi €e uepe3 yriioBou
KO3(PUIIMEHT KacaTeabHOM K rpaduky
3aBHCHMOCTH CHJIBI TOKA Pa3psIKu
KOHJIEHCATOpa OT BPEMEHH,
OIICHUBATH A0COJIFOTHYIO

Y OTHOCHUTEJIbHYIO TOTPEIIHOCTb
AIIEKTPOEMKOCTH.

Hcnonvzosams BOIBTMETP

U CEeKyHJIOMeEp.

Yemanaenueams 63aumocsssu.
Pewamy xauecTBeHHbIE 3a7]aUn

0 KOHJIEHCATOpaX, BKIFOYCHHBIX B IIEMh
MOCTOSTHHOTO TOKa

Onepuposams NOHAMUAMU.

CHJIa TOKa, HaMpsKeHHUE,

QJIICKTPHUICCKOC COIMPOTUBIICHUC,
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MaTcpHraja IIpOBOJIOKHU

(IpaKTUKyM)

3aBHCHUMOCTb COIIPOTHUBJICHUA
OJHOPOIHOTI'O IIPOBOAHUKA

OT €TI0 JJIMHBI U IJI0IIaaun
IMOIICPEUYHOI0 CCUCHMUA. YIIGJII)HOG

COIIPOTHUBJICHHC BCIIICCTBA

YAEIBHOE COMTPOTUBJIEHUE
BEIIECTBA.

Ymemwv popmynupoBats 3akon Oma
JUISl y4acTKa LEMH, 3aIIUChIBATh
dbopmymy JJIs 3aBUCUMOCTHU
CONPOTUBJICHUSI OTHOPOTHOTO
MPOBOJAHUKA OT €ro0 JITTUHBI

Y IO/ MOTIEPEYHOTO CEUCHUS,
cOOUpAaTh AIEKTPUUECKYIO 1IETIb.
IIpusooums npumepsl BEIIECTB

C Pa3IUYHBIM yI€JIbHBIM
CONPOTUBIICHUEM.

Ilpumensamos METO1 UBMEPEHUS

MaJIbIX DJIEKTPUYECKUX
CONPOTHUBIICHUH.

Hccnedosams 3aBUCUMOCTD
HaIpPSDKEHUS MEXKTy KOHITAaMHU OTpe3Ka
MIPOBOJIOKHU OT JIJIMHBI ATOTO OTPEe3Ka
U UHMepnpemupo8ams pe3yabTaThl
MPOBEJCHHBIX U3MEPEHUI, BEIUUCIISITh
AIEKTPUYECKOE COMTPOTUBIIEHUE OTPE3KA

ITPOBOJIOKH 110 U3MCPCHHBIM 3HAUYCHUSAM
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3.3.

N3smepenune
BOJIbT-aMIIEPHOU
XapaKTEPUCTUKH
MOJYTIPOBOIHUKOBOIO

nuona (MPaKTUKYM)

[TomympoBoauuku. CoOCTBEHHAS
Y TIpUMECHAasi TPOBOJIUMOCTh
MOJIYITPOBOIHHUKOB.

CaoiicTBa p-n-nepexona.

ITonynpOBOIHUKOBBIN JUOL

CHUJIBI TOKA W HATIPSKCHHSI.
Onpeodensms yaeabHOE COTPOTUBIICHUE
Marepualia MPOBOJIOKHU MO0 U3BECTHBIM
JUTMHE, TUAMETPY U COMPOTUBIICHUIO,
OILICHUBAThH a0COJIOTHYIO
Y OTHOCHUTEJIbHYIO MOTPEIIHOCTh
YIEIBHOTO COMTPOTUBIICHUSI.
Hcnonvzosams MyTbTUMETP B PEKUMAX
BOJIBTMETpPA U aMIIEpPMETPa, JINHEUKY,
MUKPOMETP.
Pewams 3anaun Ha 3axk0oH Oma
JUTS y4acTKa [EeTH U Ha 3aBUCUMOCTD
COMPOTHUBJICHUS] OTPE3Ka ITPOBOJIOKHU
OT €ro XapaKTePUCTHK
Onepuposams NOHAMUAMU:
MOJTYTTPOBOTHUK, COOCTBEHHASI
Y TIpPUMECHAs! TPOBOUMOCTH,
p-N-niepexo, MoIynpOBOIHUKOBBIN
JTO]T.
Ymems 00BIACHATH IPUPOTY
COOCTBEHHOW U MTPUMECHOM
MPOBOJIMMOCTH, CBOMCTBA
p-N-iepexo/ia, MPUHIKUII 1eUCTBUSA
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IIOJIyIIPOBOJHUKOBOIO THOAA,
ero GyHKIIMOHUPOBAHUE

IIPU BKJIFOYEHHUH B SJIEKTPUUYECKYIO LIENb
MIOCTOSIHHOT'O TOKa B MPSIMOM

¥ B 0OpaTHOM HallpaBJIEHUHU, COOMpATh
AJIEKTPUYECKYIO 1I€Tb, YNTATh
MapKHpPOBKY IOJIyIIPOBOJHUKOBOIO
IUOJA.

IIpusoodumu npumepwvl NCIOJIB30BAHUS
IIOJIyIIPOBOJHUKOBOI'O IMO/1A

B DJIEKTPUYECKHUX LIETSIX.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA, TEKYILErO
4yepes3 MOJYNPOBOIHUKOBBIN U0,

OT MOJAHHOT'O HA HETO HANPSKEHHUS.
Cmpoums S5KCIEPUMEHTAIIBEHO
BOJIbT-AMIIEPHYIO XapaKTEPUCTUKY
(BAX) noiynpoBoIHUKOBOTO ANOA
MIPU €r0 BKIIFOUEHUHU B AJIEKTPUUYECKYIO
L[EITb TOCTOSIHHOTO TOKA B MPSMOM

¥ B 0OpaTHOM HaIlpaBJICHUU.
Ipumensimo npaBuia NOCTPOCHUS

rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
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Hroro no pazgeny
OBIIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME

34

BEJIMYMH JIPYT OT JIpyra.
Hccneoosams BAX
MOJIyITPOBOJHUKOBOTO IHO/A,
BKJIFOUEHHOT'O B LI€TIb TOCTOSIHHOT'O TOKA
B IIPSIMOM U B 0OpAaTHOM HampaBJICHUU
U UHMEpPNPemupo8amy

ATy 3aBUCUMOCTb.

Onpeodensmp 3AEKTPUUECKOE
CONPOTHUBIIEHUE TTOJIYITPOBOTHUKOBOTO
oA IPY TAaHHOM 3HAYE€HUH
HaIpsHKEHUS, OIICHUBATh a0COIOTHY IO
Y OTHOCUTEJIBLHYIO MOTPEITHOCTh

3TOM (PU3UYECKON BEIIMUUHBI.
Hcnonvzosams BOTBTMETP, aMIIEPMETD,
MEPEMEHHBIN PE3UCTOP, MAKETHYIO
TJ1aTy, MOJYITPOBOIHUKOBBIN TUOI.
Pewamyv 3anaun Ha 11eNTU TOCTOSIHHOTO
TOKa MpU HAIMYUM B HUX UJICATBHOTO

Anoaa

63



11 KIIACC

No
/11

Paznen 1. DaexkTpoamnammuka

1.1.

HaumenoBanue

pa3ziesnoB U TeM

O1eHKa BEJIMUYUHEBI
TOPU30HTATILHON
COCTaBJISIONICH
MarHUuTHOU UHAYKIIUU
MarduTHOTO II0JIS

3emuin (TPaKTUKYM)

KomnnuectBo

qaCoB

[IporpammHoOe conepxanue

MarnautHoe nose. Bektop

MAarHATHOW HHAYKIUU. [[puHImn

CYIICPIIO3UIHNN MAalrHUTHBIX MIOJICH.

JIMHUY MarHUTHOW UHTYKIIHAH.
MarauTHoOe noJie KaTyIKu

C TOKOM

XapakTepUCTHUKA €SI TETbHOCTH

0o0yyJaromuxcs

Onepuposams NOHAMUAMU. MATHUTHOE
10JIe, BEKTOP MAarHUTHOW WHIYKITUH,
JIMHUU MarHUTHOW WHIYKIUU.
Ymemwv GhopMyMpoBaTh MPUHITUIT
CYTICPIIO3HUIIMA MAarHUTHBIX TTOJICH,
M300paKaTh TUHUU UHAYKITUU
MarHUTHOTO TOJISI KATYIIKHA C TOKOM,
coOUpaTh HKCIIEPUMEHTATILHY IO
YCTaHOBKY.

IIpusooumsv npumepvi IPUPOTHBIX
00BEKTOB M TEXHUYECKUX YCTPOICTB,
SIBJISTFOIITUXCSI HCTOYHUKAMHU
MOCTOSTHHOTO MarHUTHOTO TIOJISI.
IIpumersimob MPUHITATI CYTICPIIO3UITAN
MAarHUTHBIX TOJIEH.

HUccnedosams IpOCTPAHCTBEHHYO

OPHMEHTALMIO BEKTOPA NHIYKIINH
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MAarHuTHOTO TOJIs1, CO3/1aBAEMOT0
Ha OCH COJICHOWJIA MPU CYIIEPIIO3UIIUU
MarHUTHOTO MOJIst 3€MJIA U MarHUTHOTO
OJISI COJICHOU/IA, B 3aBUCUMOCTH

OT CWJIbI TOKA B BUTKaX COJICHOWIA

U UHmMmepnpemupo8amsy MOITyUYCHHbIC
pEe3yJIbTATHL.

Onpedensims 1O pe3ybTaTaM
MPOBEICHHOTO 3KCIIEPUMEHTA MOYJIb
TOPU30HTAIIBHOW COCTaBJISIOIICH
BEKTOpa MAarHUTHON MHIYKIIUU
MarHuTHOTO MOJisi 3€MJIU, OIIEHUBATh
a0COJIIOTHYIO U OTHOCHUTEIIbHYIO
MOTPENTHOCTh U3MEPEHHOM (hH3UIECKOM
BEJIUYMHBI.
Hcnonvzoeams xoMIIac, COJIEHOU/,
Ja00paTOPHBIN OJIOK MUTaHUS,
TPaHCIIOPTHUP.
Pewams 3anaun Ha IPUMEHEHNE
MPUHIINIA CYTIEPIO3ULIUA MATHUTHBIX

noJieu
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1.2.

N3mepenune
3aBUCHUMOCTH BEITMYUHBI
MAarHuTHOW WHIYKIIUU
MAarHUTHOTO TOJIS
MAar"HuTa OT PaCCTOSTHUSA

(IpaKTUKyM)

MarnautHoe nose. Bektop
MAarHMTHOM MHAYKIWHU. JIMHUM
MAarHUTHOM UHIAYKIUU. MarHuTHoe

I10JIC IMIOCTOAHHOI'O MarauTa

Onepuposams NOHAMUAMU. MATHUTHOE
1oJie, BEKTOP MarHUTHOW MHIYKIUH,
JMHUU MarHUTHOW UHIYKIUU.

Ymems uzo0paxars IMHUU UHIYKIUN
MarHUTHOTO TIOJISI TIOCTOSTHHOTO
MarHuTa, coouparb
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepsi IPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOUCTB,
SBIIAIOIINXCSI HCTOYHUKAMH
MOCTOSTHHOTO MarHUTHOTO TOJISI.
Ilpumensamo cmapTdoH

C TIPEIyCTaHOBJICHHBIM ITPOTPAMMHBIM
obecrieueHneM JUisl U3MEpPEHUs
BEJIMYMHBI MATHUTHOTO TIOJISA, TIPaBUJIa
NOCTPOEHHUS IpaUKOB 3aBUCUMOCTEH
(bu3MYeCKUX BEIMYUH APYT OT JAPYTa.
Hccneoosams 3aBUCUMOCTH BETUUHHBI
MarHUTHOW MHIyKIIMA MarHATHOTO
MOJIS1 TOCTOSTHHOTO MarHuTa

Ha €ro MPOJ0JIbHON OCU CUMMETPUH

OT paCCTOAHHA MCXKAY HCHTPOM
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1.3.

HaGmronenue
MarHuTHOI'O
rUcTepe3unca

(mpakTUKyM)

MarunurtHoe noJie. Bektop
MAarHUTHOM MHAYKUUH. JIMHUA
MAarHUTHOM HHAYKIWU. MarauTHoe
M0JI€ KaTYIIKHA C HOCTOSTHHBIM

TOKOM. MarauTHoe noJse

MAarHuTa ¥ TOYKON U3MEPEHUN

U UHMeEpNPemupoeams MOIyYCHHbIE
pE3yNbTaTHI.

Cmpoums SKCIEPUMEHTAIBHO Ipaduk
3aBUCUMOCTH MOJTyJIsI MATHUTHOMN
WHAYKIUU MarHUTHOTO ITOJIS
MOCTOSIHHOT'O MarHuTa

Ha €ro NPOJ0JIbHOM OCH CUMMETPUH
OT PacCTOSIHUS MEXAY LIEHTPOM
MAarHuTa U TOYKON NU3MEPEHUN

(c ygeToM aOCOIFOTHBIX TTOTPEITHOCTEH
U3MEPEHHBIX (PU3NUECKUX BEIUUNH).
Hcnonvzo6ams UTUIMHIPUYECKAN
IIOCTOSTHHBIN MarHuT, TUHEHKY.
Pewams 3anaun Ha NpUMEHEHNE
IPUHIMIA CYTIEPIIO3UIIMA MarHUTHBIX
IOJIEN

Onepuposams NOHAMUAMU. MATHUTHOE
110JI€, BEKTOP MarHUTHOM MHIYKLWH,
JIMHUY MarHUTHOW MHIYKIWH,
(dbeppoMarHeTuK, MarHUTHBIN

TUCTCPE3UC.
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B BCHICCTBC. (I’eppOMaFHGTI/IKI/I.

MarHuTHbIN TUCTEPE3UC

Ymems n300pakath TMHAW UHIYKITUH
MarHUTHOTO TIOJIS KaTYIITKA

C TTIOCTOSITHHBIM TOKOM, OOBSICHSITh
SIBIICHUS (heppOMarHeTu3Ma

¥ MarHUTHOTO THCTepe3uca, CoOupaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
I1Ipusooums npumepvl MaTEpPUAIIOB,
obnagarommx GpeppoMarHuTHbIMU
CBOWCTBaMH.

Ilpumensamo cmapTdoH

C TIPEAYCTaHOBJICHHBIM ITPOTPAMMHBIM
obecrieueHrneM JTsi U3MEPEHUS
BEJTUYMHBI MATHUTHOTO TIOJISA, TIpaBUiIa
MOCTPOEHUS TPahUKOB 3aBUCUMOCTEM
(U3UYEeCKUX BEIMYUH APYT OT APYTa.
Hccrnedosams 3aBUCUMOCTD BEJTMUNHBI
MarHUTHOW WHTyKIIUA MarHUTHOTO
1oJist BOJTM3M TOpIIa KaTYIIKH

C TTOCTOSTHHBIM TOKOM, HAMOTAHHON

Ha (heppPOMArHUTHBIN CEPICUHUIK,

OT CHJIBI TPOTEKAIOIIETO Yepe3 KaTyIIKy

TOKA U UHMepNpemuposamay
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14

N3yuenune paboThl
AJIEKTPOIBUTATEIS
Y TMHAMO-MaIINHbI

(dactp 1) (mexumst)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HampaBJIEHUE U MOJTYJIb),
AIEKTPOABUTATEIb IOCTOSHHOTO
TOKa, IMHAMO-MalIuHa (reHepaTop

MTOCTOSIHHOTO TOKA)

NOJIyYEHHBIE PE3YJIbTAThI
KakK HaOJII0JIeHIEe MarHUTHOTO
TUCTEpE3HCa.

Cmpoumsb SKCTIEPUMEHTAIBHO IpauK
3aBUCUMOCTH MOJTyJIsI MATHUTHOMN
MHAYKIMA MATHUTHOT'O TTOJISI KaTYILIKU
¢ (eppOMarHUTHBIM CEPACYHUKOM

OT CHJIBI IPOTEKAOIIETO Yepe3 KaTYIIKY
TOKa (C y4eTOM a0COJIIOTHBIX
IIOTPEIIHOCTEN H3MEPEHHBIX
(U3UYECKUX BEJIMYMH).
Hcnonvzosams nabopaTOpHbIT
UCTOYHUK TTUTAHUS

Onepuposams NOHAMUAMU. CUIIA
Amrepa, 3JIEKTPOJIBUTATENb,
JMHAMO-MalI1Ha.

Ymems onpenenars MOLYyIb

Y HaIlpaBJICHHE CUIIBI AMIIEpA.

3name UCTOPUIO U300pETEHUS
AIIEKTPOIBUTaTES

Y COBEPILIEHCTBOBAHMS

€ro KOHCTPYKIIMH, YCTPOUCTBO
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1.5.

N3yuenue paboOThI
AJIEKTPOIBUTATEIS
Y TMHAMO-MaIINHbI

(uacTb 2) (IpaKTHKyM)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HampaBJIEHUE U MOJTYJIb),
AIEKTPOABUTATEIb IOCTOSHHOTO
TOKa, IMHAMO-MalIuHa (reHepaTop

MTOCTOSIHHOTO TOKA)

Y TIPUHLIATII JENCTBUS
AJIEKTPOABUTATEIS IOCTOSTHHOTO TOKA
Y IMHAMO-MAILUHBI.

IIpusooumys npumepsvl IPUMEHEHUS
IIEKTPOABUTATENA IOCTOSHHOIO TOKA
Y JUHAMO-MAaIlIMHBI.

Onpedensime HaTIpaBICHUE BPAIICHUS

SAKOP SJICKTPOABUT ATCIIA ITPU 3a/ITaHHOM

HapaBJICHUHU MPOTEKAHUS
3JIEKTPUYECKOTO TOKA B OOMOTKaX
CTaHUHBI.

Pewamy 3anaun o 3neKTpoaBUTaTENE
MIOCTOSTHHOTO TOKA M JTHHAMO-MAIlIiHE
Onepuposams noHamusamu. CuiIa
Awmriepa, 3JeKTpOABUTATENb, TUHAMO-
MallliHa.

Ymemw onpenensite MOIyJIb

Y HampaBJICHUE CUJIBI AMTIepa,
coOMpaTh SKCHEPUMEHTAIIbHYIO
YCTaHOBKY.

IIpusooumys npumepsvi IPUMEHEHUS

QJICKTPOABUTATCIIA ITOCTOAHHOTO TOKA
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Hroro no pazgeny

10

Y TUHAMO-MAaIIUHBI.
IIpumenamo TEOPETUUECKUE CBEACHMUS
00 »JIeKTpOoIBUTATEIIe TOCTOSTHHOTO
TOKa U O TUHAMO-MAIlINHE

JUTs1 OOBSCHEHHS IPOBOJUMOTO
DKCIIEPUMEHTA.

Hccneoosams 1Be 3aBUCUMOCTH:

1) cunbl TOKa, BEIpabaTHIBAEMOM
TE€HEPATOPOM, OT BEJTMYMHBI MOMEHTA
CWJIBI, IPUJIOKEHHOTO K €T0 Baly;

2) BEIMYUHBI HAITPSDKCHUS, TIOJAHHOTO
Ha JIEKTPOJABUTATENb,

OT YacCTOTHI €r0 BPALICHUS

Y MEXAHUYECKOW HArpy3KH €ro Baja

U UHmMepnpemupo8amy MOJTy4YECHHbIE
pE3yNbTaThI.

Hcnonvzosams 31EKTPOMOTOP,
71a00paTOPHBIN UICTOYHUK MMUTAHMUS,

peocrart, MyJIbTUMCTP
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Pa3nen 2. Kosied0aHus 1 BOJTHBI.

2.1.

N3ydenue 3aBUCUMOCTH
nepuojaa KojaeoaHui
JIMHEUKU

HA HUJIMHIPUYECKOU
ITOBEPXHOCTH

OT pajnyca ee

KPUBU3HBI (MIPAKTUKYM )

I"apmonnyeckue KoaeoaHusl.

Hx knHeMaTHueckoe,
JTUHAMHUYECKOE U SHEPTeTUUECKOE
onucanue. [lepron u yactora
kosebanuii. [Tepuon manbix
CBOOOJHBIX KOJICOAHMI

MaT€MaTHU4YCCKOI'O MasiTHUKA

Onepupogams NOHAMUAMU.
rapMOHHYECKHUE KOJIeOaHuUs,

MIePUOJI ¥ YaCTOTa KOJICOaHMIA.

Ymemw 3anuceiBaTh

Y UHTEPIIPETUPOBATH YPABHEHHUE
rapMOHUYECKUX KOJICOAHUH, TPUMEHSITh
3aKOH COXPAHEHUS YIHEPTUHU

TSl KOJIeOaTeIbHBIX MTPOIECCOB,
coOHpaTh HKCIIEPUMEHTATIBbHYIO
YCTaHOBKY, OOBSICHSITh POJIb MAJIOCTU
aMIUTATYbI KOJICOaHUH.

IIpusooums npumepwvi KonedaTeIbHBIX
MIPOIIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHMOCTH TIEpHOJ1a KOJIeOaHMit
JIMHEWKU HA UJIUHIPUYECKON
MIOBEPXHOCTH OT pajiiyca €€ KpUBHU3HBI.
Hccnedosams 3aBUCUMOCTHU TIEPUOJIA
KoJIcOaHUM THHEHKH

Ha [UIMHIPUYECKON TOBEPXHOCTHU

OT pajiniyca €€ KpUBU3HBI
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2.2.

N3yuenune 3aBUCUMOCTH

aMIUTATY bl KOJIeOaHMI

[Mapmonnyeckue konedaHusl.

AMHJII/ITy,Z[a, nepuoa n 4aCctora

U uHmepnpemupo8ams MOITYUYECHHYIO
3aBUCUMOCTb.

Cmpoumuw rpadyiK 3aBUCUMOCTH
nepuoja KojacoaHui TMHEHKN

Ha [IWJIAHAPUYECKON TOBEPXHOCTH

OT paJinyca €€ KpUBU3HBI

U JINHEAPU30BbIBATh 3TY 3aBUCUMOCTD
(c yueTom aOCOJIIOTHBIX TOTPEITHOCTEN
U3MEPAEMBbIX (PU3MUECKUX BEJIUYHUH).
IIpumensimo nipaBUia HOCTPOCHUS
rpauKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYMH JIPYT OT JApyra.
Hcnonvszoeams TMHENKY, CEKYHIOMED.
Yemanaenusams 63aumocsnsu

MEKy KHHEMaTUYECKUM,
JTUHAMUYECKUM U SHEPTE€TUYECKUM
ONMCAaHUEM TAPMOHUYECKUX
Kose0aHuM.

Pewamv 3agaun Ha rapMOHUYECKUE
Kosie0aHus

Onepuposams NOHAMUAMU.:

rapMOHHYCCKHC KOJIC68,HI/IH,
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IMPY>XXUHHOT'O MasATHUKA
OT BpCMCHU

(IpaKTUKyM)

KOJIEOaHWH.
[TonsATHE 0 3aTyXarOMMX

KOJICOAHUSX.

aMIUTUTY/Ia, IEPUO] U YaCTOTa
KoJieOaHW, 3aTyXaHUe KOJIeOaH.
Ymems 00OBACHSITH 3aTyXaloIue
K0JIeOaTeIbHBIE TPOIIECCHI C TTO3UITUI
3aKOHA U3MEHECHUSI MEXaHUYECKON
AHEPTUH, COOUPaTh
HKCIIEPUMEHTAJILHYIO YCTAHOBKY.
IIpusooums npumepol 3aTyXaronmx
KOJie0aTeIbHBIX MPOLIECCOB.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTATYIbI KOJIeOaHUH
NPY>KUHHOTO MasiTHUKA OT BPEMEHU
IPY HATMYUU 3aTyXaHUS.

Cmpoums rpadyiK 3aBUCUMOCTHU
aMIUTATYIbI 3aTyXaloUMX KojaeoaHui
MasTHUKa BPEMEHU U JINTHEAPHU30BhIBATh
3Ty 3aBUCUMOCTb (C y4eTOM
a0COJIIOTHBIX MOTPEIIHOCTEN
U3MEPSEMbBIX (U3NUECKUX BEJIUYNH).
Ipumensimo ipaBUIa TOCTPOCHUS
rpadUKOB 3aBUCHMOCTEH (PU3HIECKUX

BEJINYMH APYT OT ApyTa.
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2.3.

N3mepeHne akTHBHOTO
U PEAaKTUBHOI'O
COITPOTHUBJICHUM
KaTyIlIKH
MHIyKTUBHOCTHU

(mpakTUKyM)

ITepemeHHBII TOK. AMIUTUTYIHOE U
JNEHCTBYIOLIEE 3HAYEHNE CUIIBI TOKA
1 HanpsikeHus. CHHY COUTANTbHBIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOp M KaTylIlKa
UHAYKTUBHOCTH B LIENHU
CHUHYCOUJAJIBHOTO IIEPEMEHHOTO
TOKA. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE M UHIYKTHUBHOE)

COMPOTHBIICHUE

Hccneoosams 3aBUCUMOCTD aMILTUTY JTbI
3aTyXarolux KoJieOaHUN MasTHUKA

OT BPEMEHH U UHMEPNPEMUPOBANb

3Ty 3aBHCHUMOCTb.

Hcnonv3o06amsb NTUHENVKY U CEKYHJIOMED
Onepuposams NOHAMUAMU:
MEPEMEHHBIN TOK, aMILTUTYTHOE

U JICHCTBYIOIIIEE 3HAUCHHUE CUJIIbI TOKA

U HaIPsDKEHUS], CHHYCOUIQJIbHBIN
NIEPEMEHHBIN TOK, aKTHBHOE,
pEaKTHBHOE, EMKOCTHOE ¥l MHYKTUBHOE
COTPOTHBIICHUE.

Ymemwb 0OBSACHATH OBEACHNE
pe3ucTopa, KOHJIEHCATOpa U KaTYIIKH
WHIYKTUBHOCTH, BKITIOUEHHBIX B I1CTTH
CUHYCOHJIAJILHOTO IEPEMEHHOTO TOKa,
coOupaTh IMEKTPUUYECKYIO 1IETIh
(mocnenoBaTebHO COCAUHEHHBIE
PE3UCTOP U KAaTyIIKa WHIYKTUBHOCTH,
MOAKJIFOUCHHBIC K TEHEPATOPY).
IIpusooums npumepvl TPUMEHEHUS

PCAKTHBHBIX 3JICMCHTOB B LICIIAX
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NIEPEMEHHOTO TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHUMOCTH aMILTUTY/Ibl HAMTPSDKEHUS
Ha PE3UCTOPE OT YACTOTHI I10/1ABAEMOTO
Ha BXOJ LIETIN IEPEMEHHOTO
HaNPSHKEHUS TTOCTOSIHHOM aMIUIATY JIbI.
Cmpoums rpadvK 3aBUCUMOCTHU
aMIUTATY bl HATIPSDKCHHS Ha PE3UCTOPE
OT YacTOTHI MMOJJABAEMOTO Ha BXOJI IIETIH
HEPEMEHHOTO HaNPsKEHUS] TOCTOSTHHON
aMIUIUTYIbI (C y4eTOM aOCOIFOTHBIX
MOTPEIIHOCTEN U3MEPSAEMBIX
(U3UYECKUX BEJIIMYMH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpaduKOB 3aBUCUMOCTEH (PU3NIESCKUX
BEJIMYMWH JAPYT OT ApyTa.

Hccrneoosams 3aBUCUMOCTD aMILTUTY BT
HaANPSOKEHUST Ha PE3UCTOPE OT YaCTOTHI
M10/IaBa€MOTO Ha BXO/I IIETH
NEPEMEHHOTO HAPSDKEHUS TOCTOSITHHON
aMIUTUTY bl U UHMEPNPemuposamy

IMNOJIYYCHHYIO 3aBUCHUMOCTb.
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2.4.1. Bsenenmue
B OKCIIEPUMEHTAIBHYIO

aKyCTHUKY (JICKIUS)

MexaHuvecKue BOJHBI, YCIOBUS
ux pacnpoctpanenus. [lonepeunsie
Y TIPOJ0JIbHBIE BOJIHEL. [lepuon,
4acToTa, CKOPOCTh
pacnpocTpaHEHUs U JAJIMHA BOJIHBI.
OtpaxxkeHue, MperoMIICHHE,
uHTepPEpeHIHS U TUPPAKITUS
BOJIH. 3ByK KaK ME€XaHU4ecKas
BosTHA. CKOpPOCTH 3BYKA.
I'pomkocTs 3Byka. BeicoTa TOHA.

OGepronsl. TeMOp 3ByKa

Onpedensmb aKTUBHOE CONIPOTUBIICHHE
KaTyIIKH HHTYKTUBHOCTH

(0 HU3KOYACTOTHOM 001acTh rpaduka)
Y MHIyKTUBHOCTH KaTYIIIKU

(110 BBICOKOYACTOTHOM YacTH rpaduka).
Hcnonvzosams reHepaTop HU3KOU
9aCTOTHI, OCIMILTOTpad) UM BOIETMETP
MIEPEMEHHOTO HAMPSIKCHHS.

Pewamy 3anaun Ha 11eTIM IEPEMEHHOTO
TOKa C PE3UCTOPAMH, KOHIEHCATOPaMH
U KaTyIIKaMU UHYKTUBHOCTH
Onepuposams NOHAMUAMU:
MeXaHWYeCKasl BOJIHA, IEPUOI,
9acTOTa, CKOPOCTh PACIPOCTPAHEHUS

Y ITTUHA BOJHBI, OTPaKEHUE,
npesioMiIeHue, uHTephepeHus

U TG paxus BOJIHbI, 3BYK, CKOPOCTb,
I'POMKOCTb, BEICOTA TOHA, 00EPTOH

U TEMOD 3BYKa.

Ymemwb 00BSACHATH pa3nuune MexIy
MOTIEPEYHBIMH U MTPOJOJIBbHBIMU

BOJIHAMMU.
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3namo HOpMyJIbI, CBSI3bIBAIOIINE
CKOPOCTb, NIEPUO/I, YACTOTY U JITTUHY
BOJIHBI, TPOCTEUIITNE METO/IbI
MCCIIEIOBAHUSI 3BYKOBBIX CUTHAJIOB.
1Ipueooums npumepol 3ByKOB pa3HOU
TPOMKOCTHU, BBICOTHI TOHA U TEMODA,
SABJICHUN OTPAKEHUS, TPETIOMIICHHUS,
uHTEepPEPEHIINH U TU(DPAKITIN BOTHBI.
Onpedensimsb Ha CIyX 3BYKH BBICOKHX
Y HU3KHUX YaCTOT, TOHAJIbHBIC 3BYKH
U ITYMBI.

Pewamw 3anaun 0 3ByKOBBIX BOJIHAX

2.4.2. OcuumiorpaMMa 1 [Iepuon, yactora, CKOpOCTH Onepuposamsb noHsamusmMu. BbICOTA
U CIIEKTp TJIACHBIX pacnpoCTpaHEHUs U JUIMHA BOJHBL.  TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP
3BYKOB (TIPAKTUKYM) CkopocTs 3ByKa. ' poMKOCTB 3ByKa. = 3ByKa, OCHHJIJIOTpamMma.
Bricora Tona. O6eptonsl. TemOp Ymems 00BICHATH, Kakast ”HOPMAITUS
3Byka. CrieKkTp 3ByKa COJICP)KUTCS B OCITUJUIOrpamMMe,

a Kakasl B CIIeKTpe, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsvl IPUPOIHBIX
IIPOLIECCOB U TEXHUYECKHUX YCTPOMCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIbHBIE
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3BYKH 1 IIIyMBI, KX OCIIMJLIOIPaMM

U CIIEKTPOB.

Ipumensmo 11l MOTyYEHUS
OCITUJUIOTPaMM M CIIEKTPOB 3BYKOB
MIePCOHAIBHBIN KOMITBIOTEP

C MUKPO(OHOM MM CMapTHOH

C IpeyCTaHOBJIEHHBIM MPOTrPAMMHBIM
o0OecIieueHueM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
OCIIIUIIOTPAaMM U CIIEKTPOB Pa3TMYHBIX
3BYKOB.

Hccnedosams OCIUILIOTPAMMBI

Y CIIEKTPBI PA3INIHBIX TJIACHBIX
3BYKOB OJIU3KHUX YaCTOT

U UHMepNPemupos8ams T
OCITUJUIOTPaAaMMBI ¥ CIIEKTPHI.
Onpeodensams 10 OCIUIITIOTpaMMaM

U CIICKTPaM aMILTUTYIbI 3ByKOBBIX
BOJIH, YaCTOTHI KX TOHOB U 00EPTOHOB,
OLIEHMBATH A0COJIFOTHEIE

1 OTHOCHUTEIIbHBIC TTOTPEITHOCTH

HN3MCPCHHBIX (1)I/ISI/I‘ICCKI/IX BCIIMYHH.
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2.5.1. Crosune MexaHUYECKHUE

BOJIHBI (JICKITHS)

Crosiuast MexaHUYECKasl BOJTHA
KaK CyMMa JIBYX BOJIH, OETyIux

B TIPOTHUBOTIOJIOXKHBIX
HanpasiieHusx. [lonepeynsie

Y TIPOJIOJIBHBIE CTOSYUE BOJHBI.
[lepuon, yactora, CKOPOCTb
pacupoCTpaHEHHUS U JJIMHA CTOSTYEH
BOJIHBI. ¥Y3JTbI U TyYHOCTH.
BnusiHne rpanun oqfHOMEPHOMN
cpenbl Ha GOPMUPOBAHUE CTOSUNX
BOJIH. P€30HATOPBI C OTKPHITHIMU
¥ 3aKPBITBIMHU KOHIIAMU. Y CIIOBUS
00pa3oBaHUsI CTOSAYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI1 TOH 1 00€PTOHBI

CTOSTYEN 3BYKOBOM BOJIHBI

Ycmanasnueams 63aumocessu
MEX Y TPOMKOCTBIO 3ByKa U BUIOM
OCLMJUIOTPaMMBI; MEKy BBICOTOU
TOHA (TeMOPOM 3BYKa) M BUJIOM
CIEKTpa

Onepuposams NOHAMUAMU. CTOSAYAS
BOJIHA, Y3€JI U IIyYHOCTb CTOSYEH
BOJIHBI, OCHOBHOM TOH M 00€pTOH
CTOSTYEN 3BYKOBOM BOJIHBI.

Ymems 0OBACHATH yCHOBUS
00pa30BaHMsI CTOSYUX 3BYKOBBIX BOJIH
B Pa3IUYHBIX PE30HATOPAX, MPUHIUI
JCUCTBHS KAMEPTOHA.

3name BUIBI TPAHUYHBIX YCIIOBUM,
(GopMyI1y, CBSI3BIBAIOILYIO YaCTOTHI
OCHOBHBIX TOHOB ¥ 00OEpTOHOB

C IJIMHOM pe30HaToOpa U CKOPOCTHIO
3ByKa.

1Ipusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams npocreimue 3agaun

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 U3ydeHnwue criekTpa
3ByKa JIMHEWHOTO
pe3oHaropa

(mpakTUKyM)

OcHOBHO#1 TOH 1 00€PTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Onepupogams nousimusmu: OCHOBHOU
TOH U OOEPTOHBI CTOSTYEH BOJIHBI,
TeMOp 3BYyKa, CIIEKTp 3BYyKa.

Ymemwb 0OBSICHATD, Kakasi HHPOpMAIUs
COJIEPKUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
coOupaTh IKCIIEPUMEHTAIIBHYIO
YCTaHOBKY.

IIpusooums npumepsvr TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

Ilpumenamyo nisl NOyYEHUS 3BYKOB
CaMOJIEIIbHBIN aKyCTHYECKHM PE3OHATOP
(mpoOMpKy, YaCTUUHO 3alOJIHEHHYO
BOJIOM), @ JIJIs1 ITOJIyYEHUS! CIIEKTPOB
3BYKOB — IIEPCOHAJIBHBIN KOMITBIOTED

¢ MUKPO(OHOM UM cMapTHOH

C IPELYCTaHOBJIEHHBIM IPOIPAMMHBIM
o0ecrieueHUEM.

Dopmynuposams TUTIOTEIY O XapaKTEpe
3aBUCUMOCTEHN 4aCTOThl OCHOBHOTO
TOHA U NIEPBOr0 00EPTOHA 3BYKOBOI
BOJIHBI OT JIJTMHBI PE30HATOPA.

Cmpoumps nuHEeapru30BaHHbIE rpaduKu
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3aBUCUMOCTEHN 4aCTOThl OCHOBHOTO
TOHA U MEPBOro 00epTOHA 3BYKOBOMU
BOJIHBI OT BBICOTBI BO3/IyIIIHOT'O CTOJI0A
B MPOOUPKE (C yueToM aOCOTIOTHBIX
IIOTPEIIHOCTEN U3MEPSAEMBIX
(bU3HYEeCKUX BEIIMYUH).

IIpumensmo nipaBUIa TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH APYT OT ApyTa.
Hccnedosams rpadyiku 3aBUCUMOCTEMN
9acTOThl OCHOBHOTO TOHA U TIEPBOTO
00epToHa 3ByKOBOM BOJIHBI OT BHICOTHI
BO3JIyIITHOTO CTOJIOA B TPOOUpPKE

U UHMepnpemupo8ams 3TH TpaduKH.
Onpedensamsb CKOPOCTH 3ByKa B BO3yXe
1o rpadukam 3aBUCUMOCTEH 4aCTOTHI
OCHOBHOTO TOHA U MEPBOro 00epTOHA
3BYKOBOM BOJIHBI OT BBICOTBI
BO3JIyIIIHOTO cTOJI0A B MpoOUpKeE,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTENBHYIO TIOTPEITHOCTb

U3MEPEHHON (PU3HUECKON BEIIMUUHBI
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2.6.1.

N3mepenne nokasarens
IPEITOMIICHUS
IUIOCKONIapAJUIETIbHON

IJIACTUHBI (TPAKTUKYM )

JIyd cBeta. OTpaxkeHue CBETA.
3aKOHBI OTPAKECHUSA CBETA.
[Ipenomnenue cBeTa. 3aKOHBI
pEJIOMIICHHS CBeTa. AOCOIOTHBIN
MoKa3aTeib MPeIOMIICHHUS.
OTHOCHTENBHBIN ITOKA3aTelIhb

MIPEIOMIICHUS

Onepuposams nouamusmu: JIy4 CBETA,
OTpakeHHE CBETA, IPEIIOMIICHHE CBETA,
a0COJIIOTHBIN U OTHOCUTEIIBHBIN
1OKa3aTeNb MPEJIOMIICHHUS.

Ymems hopmynupoBaTh 3aKOHBI
OTpa)KE€HUs CBETA, 3AKOHBI
PEJIOMJIEHUS CBETA, COOMPATh
DKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY.
1Ipusooums npumepsi ONTUIECKUX
SIBJICHU, B KOTOPBIX HAOJIFOIAI0TCS
SIBJICHUS OTPAYKEHUS U IPEIIOMIICHUS
CBETa.

IIpumensimob 3aKOHBI IPEIIOMIICHUS
CBeTAa.

Cmpoumbs X011 Tydeu

IIPU IPETOMIIEHHH CBETA

Ha OBEPXHOCTH.

Hccnedosams n3meHeHmne
HaIpaBJIeHUs Jy4ya CBeTa, aJaroiero
Ha OOKOBYIO MOBEPXHOCTh
IJIOCKOIAPAJUIEIbHOM TUIACTHHBI,

B 3aBUCUMOCTH OT yTJla IaJACHUSA
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2.6.2 Hsmepenue mokazaress
IPETOMJIICHUS TIPU3MBI
110 MUHIMAJTLHOMY YTITy
OTKJIOHEHUS JIA3EPHOTO

ay4a (IpaKTUKyM)

IIpenomiieHue cBeta. 3aKOHBI
pesIoMJICHUS cBeTa. AOCOTIOTHBIM
MOKa3aTelb MPEIOMIICHUSI.
OTHOCHUTENBHBIN IOKA3aTENb
npenomienus. [Ipusma.

[Ipenomnsromumii yros npu3msl

U UHmMepnpemupoeamy MOIYy4YCHHbIE
pe3yJbTaThl.

Onpedensims NIOKA3aTENb IPETOMIICHUS
MaTepuralla II0CKOIIapaIeIbHOM
IUTACTHHBI, OLICHUBATh a0COJIOTHYIO
Y OTHOCUTEBHYIO IMOIPEIIHOCTD
U3MEPEHHOM (PU3UUECKOI BEIMUNHBI.
Hcnonv3o6amsb Na3epHYIO yKa3Ky,
JIMHEHKY.

Pewamv 3anaun Ha TPENOMIIEHHUE CBETA
Onepuposams NOHAMUAMU:
IpeIOMJICHUE CBETa, a0COIIOTHBIN

Y OTHOCUTEJIBHBIN IIOKA3aTENb
IIPEJIOMIICHU S, TPEJTOMIISIIOIIAN YTOJT
IIPU3MBL.

Ymemw paccunThIBATE MUHUMAJIBHBIN
YI'0JI OTKJIOHEHHSI JIy4a TPEYrOJIbHOU
PaBHOCTOPOHHEHN MPU3MOii, COOMPATH
AKCIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepsi ONTUIECKUX
npuOOpPOB, B KOTOPHIX IPUMEHSIOTCS

MMPEIOMIIAIOIINEC IIPHU3MBI.
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IIpumensmo 3aKOHBI PEIIOMIICHUS
CBETA.

Cmpoums X011 Ty4del B TPEYTrOJIbHOU
PaBHOCTOPOHHEN MTPU3ME B CIIy4dae
IIPOU3BOJIBHOIO HAIPABJICHUSI IAJACHUS
Jy4a U B CIy4yae MUHUMAJIBHOTO yria
OTKJIOHEHHUS JTy4a.

Hccnedosams 3aBUCUMOCTb yTIIa
OTKJIOHEHHSI JIy4a TPEYTrOJIbHOU
PaBHOCTOPOHHEN MPU3MOMN

OT HaIIPaBJICHUS MMAJAIOLIETO Jy4a

U UHMepnpemuposams OITyYEHHBIE
pe3yJbTaThI.

Onpeodensimp 10 OJTYYEHHOMY
3HAYEHUIO0 MUHUMAJIBHOTO yIJIa
OTKJIOHEHHSI JTy4a TPEYTrOJIbHOU
PaBHOCTOPOHHEW ITPU3MOM MIOKA3ATEIIb
IPEJIOMJICHUSI MaTepHalla MPU3MBbI,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO MOTPEIIHOCTh
U3MEpEeHHOM (pr3nyeckoi

BCJIMYHMHBI.
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2.7.1.

[Ipumenenue r3pdexra
MOJIHOTO BHYTPEHHETO
OTpaKeHHUSI

B U3MEPEHUSAX (JICKITHS)

1

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN Yol MOJHOTO

BHYTPCHHCTO OTPAKCHUA

Hcnonvzosams npusMy, J1a3epHYIO
YKa3Ky, TPaHCIOPTHP.

Pewams 3anaun 0 NpenoMIICHUN JTyden
B IIpU3Max

Onepuposamv nouamusAMu.: MOJIHOE
BHYTPEHHEE OTPAXKEHUE, IPEIEIIBbHBII
yTOJI IIOJTHOTO BHYTPEHHETO
OTpaKEHHS.

Ymems hpopmynupoBath yciaoBue
BO3HUKHOBEHUS IMOJTHOTO BHYTPEHHETO
OTpaXXKECHMS.

3namo GopMyITy, CBSI3BIBAIOIILYIO YTOJI
IIOJIHOT'O BHYTPEHHETO OTPAKEHUS

¢ a0COTIOTHBIMU [TOKA3aTESIMU
IPEJIOMIIEHUS CPEI.

IIpusooums npumepsi TPUPOIHBIX
SIBJICHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HaOJIO1aeTCs
(mpuMeHsIeTCs1) SIBJICHUE MOJIHOTO
BHYTPEHHETO OTPaKECHMUS.

Pewams 3anaun Ha NOJTHOE BHYTPEHHEE

OTpPaAKCHHUC
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2.7.2. VI3mepeHue mokasarens
HPEIOMIICHUS TIPU3MBI
C TIOMOUIBIO
HaOJI0/ICHHS yria
MOJIHOTO BHYTPEHHETO
OTpa’KEeHUs

(IpaKTUKyM)

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIN yToy MOJITHOTO

BHYTPCHHCTO OTPAXKCHHUA

Onepuposamv NoHAMUAMU.:
IpEJIOMJICHUE CBETA, A0COIIOTHBIN

Y OTHOCHUTEJIbHBIN NTOKA3aTeNb
PEJOMJIIEHUS, IPETOMIISIOLINI YToJ
IPU3MBI, I0JJTHOE€ BHYTPEHHEE
OTpa)kK€HUe, NPEeAEIIbHBIN YOl [TOJHOTO
BHYTPEHHETO OTPaKEHHUS.

Ymemwb paccuuTHIBATh YO MOJIHOIO
BHYTPEHHET0 OTPa)KE€HUs1, COOUPATh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpueooums npumepsi ONTUIECKUX
IpruOOPOB, B KOTOPBIX TPUMEHSIOTCS
IPEJIOMIISIOIIUE TPU3MBI

Y ACIIOJIb3YETCS SIBJICHUE TIOJIHOTO
BHYTPEHHETO OTPaKECHMUS.

Cmpoumbs X01 Jiy4a B TPEYTOJIbHOMN
IPU3ME C yY€TOM BO3MOKHOT'O TTOJIHOTO
BHYTPEHHETO OTPAKEHUS JTyya.
Ilpumenamu 3aKOHBI IPEIIOMIICHUS
CBETA.

Hccneoosams ycioBust, Ipu KOTOPBIX
MO’KHO Ha0JIt0/1aTh OJIHOE BHYTPEHHEE
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2.8.

[TpoBepka hopmyisl
TOHKOM JIMH3BI

C TIOMOIIBI0 METO/Ia
napajiakca,
MIPUMEHEHHOTO

JUISL OTIpEICTICHUS

Cobupatomiue TuH3BL. ToHKas

JINH3Aa. (DOKYCHOG PacCTOAHUC

1 ONITUYECKasl CHJla TOHKOW JIMH3EI.

3aBUCUMOCTH (POKYCHOTO
PacCTOSTHUSI TOHKOU cpeprueckon

JIMH3BI OT €€ I'COMCTPUU

OTPAXKEHUE JTy4a, UAYILIETO
B TPEYTOJIBbHOM MTPU3ME

U uHmepnpemupo8ams MOITYyIYCHHbIC
pEe3yIbTaThI.

Onpedensims TIOKa3aTelb MPEIOMIICHUS
MaTepuralia MpU3Mbl 10 U3MEPEHHBIM
napameTpam, pu KOTOPbIX HAYMHAET
HaAO0JII01AThCS OJTHOE BHYTPEHHEE
OTpa)kK€HUE JIy4ya B IPU3ME, OLICHUBATh
aOCOJIOTHYIO U OTHOCUTEINIbHYIO
HOTPEIIHOCTh U3MEPEHHOM (PU3HUECKOM
BEJIMYMHBI.

Hcnonvszosams ipu3my, 1a3€pHYIO
YKa3Ky, JUHEUKY.

Pewams 3a1a4m 0 IOJIHOM BHYTPEHHEM
OTPa)XCHHHU JIy4el B PU3Max
Onepuposams noHAMUAMU: TAH3A,
TOHKas JINH3a, COOMparoias JuH3a,
rJ1aBHasi U TOOOYHAs ONTHYECKAs OCbh,
dokyc, GoKyCcHOE pacCcTOsHUE,
(oxanbHas IOCKOCTb, ONITHYECKAs

cuiia, rmornepeyYHoC yYBCIMUYCHUC,
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MTOJIOKCHHUSI
U300paKECHUS

(IpaKTUKyM)

Y OTHOCUTEJIBHOTO ITOKA3aTelIs
npenomiieHnst. Dopmyia TOHKON
JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE

nuH30M. [Tapamtakc

napaJuIaKc.
Ymems 0OBACHITH CYUTHOCTD
napajiiakca, 3almrichbiBaTh popmyiry,
BBIPKAIONIYIO 3aBUCUMOCTh
(OKYCHOI'0 pacCTOSIHUSI TOHKOU
chepudecKoit TMH3BI OT €€ TEOMETPHUU
¥ OTHOCUTEJIBLHOTO MOKa3aTes
IpeNoMIICHUS, a TakxkKe GopMyITy
TOHKOM JIMH3BI, COOUPATh
IKCIIEPUMEHTAILHYIO YCTAHOBKY.
IIpusooums npumepsvi napajiiakca,
ONTHYECKUX MPUOOPOB, B KOTOPHIX
MPUMEHSIOTCS] COOUPAOIIHE JINH3HI.
Ipumernsmo GopMyITy TOHKOM JTUH3HI.
Cmpoumb X0 pa3IuYHbIX JTy4eil

B TOHKOM cOOHMparonieit JIMH3e.
Hccnedosamsb BO3MOXKHOCTD
npuMeHeHus dQexra napamiakca
JUTSI OTIPEACIICHUS TIOJ0KEHUS
M300paKeHUs UICTOYHUKA CBETA

C MaJIOM CBETUMOCTBIO, ITOJyYEHHOT'O

C TIOMOTIIHIO COOMPATOIIEH JTUH3BI
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2.9.

N3mepenue pokycHOTo
pacCTOSIHUS
pacCenBarOIICH JTUH3bI

(mpakTUKyM)

PacceuBaromue 1MH3bIL.

Tonkas nmuna3a. DokycHoe
pPacCTOSTHUE M ONTUYECKasl CUia
TOHKOU JIMH3bI. POpMyJIa TOHKON
JIMH3BI.

Xon nyya, IPOIIEAIETO JIUH3Y
MO/l TPOU3BOJIBHBIM YTJIOM

K €€ IJIaBHOU OIITHUYECKOU OCH.

U UHmMepnpemupo8ams MOTy4eHHbIE
pe3yJbTaThI.

Onpeodensimsb HOKYCHOE pacCTOSHUC
coOuparoiiel JIMH3bl Ha OCHOBAHUH
pe3yIbTaTOB SKCIEPUMEHTOB

10 HAOJIIOJICHUIO TTapaJllakca
M300paKE€HUs TOUEUHOTI'0 UICTOUHHKA
CBETa, OLICHUBATh A0COJIOTHYIO

Y OTHOCUTEIBHYIO MOTPEIIHOCTh
U3MEPEHHON (PU3NUECKOM BEIMUHHBI.
Hcnonvzoeams cOOMPAIOIIYIO JINH3Y,
ONTHUYECKYIO CKAMBIO.

Pewams 3anaum Ha TOHKHE
CcOOMpArOIINe JINH3bI

Onepupogams nousmusmu.: JTAH3A,
TOHKas JINH3a, PaCCEUBAIOIIas TNH3A,
MHHUMBIN UICTOYHUK CBETa, MHUMOE
U300paKeHue.

Ymems 3anucuiBaTh (POpMyITy TOHKOM
JIMH3BI IS CITy4as pacCEeUBAONICH
JIMH3BI, COOUPATh IKCIIEPUMEHTAIIEHY IO

YCTAHOBKY, I1OJIY4YaTb I[CﬁCTBPITCJIBHOC
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[TocTpoeHne n300pakeHUI TOUKU
U OTpE3Ka NPSIMON B COOMPAIOIINX
U pacCeUBAIOIIUX JIUH3aX

U UX CUCTEMaAxX

M300paKEHHE B pACCEUBAIONICH JIMH3E
IIyTEM CO3JIaHHSI C TOMOILIBIO
coOuparoieit TMH3bI MHUMOTO
VCTOYHHKA JIJI1 PACCEUBAIOIIEH JTMH3BI.
1Ipusooums npumepsi ONTUIECKUX
prUOOPOB, B KOTOPBIX IPUMEHSIOTCS
paccenBarOIIME JTUH3bI U CUCTEMBI JINH3.
Ipumensmo HopMyITy TOHKOM JTUH3BI
Cy4asl pacCEeMBAIOIECH JIMH3BI.
Cmpoumb X0 pa3nIuYHbIX JTy4ei

B TOHKOW pacCEeUBAIOIIEH JINH3E,
U300paKEHNUE TOYKU M OTPEe3Ka MPIMOn
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH33X U UX CUCTEMaX.

Hccneoosams xop iyueit

Yyepe3 pacCerBalOLLy O JIUH3Y,

a TaKK€ B CUCTEME, COCTOSIICH

13 cOOMparoIel U pacCenBaroIIeH JTUH3
IIPU UX Pa3IMIHOM B3aMMHOM
PAaCIIONIOKEHUY U UHMEPNPEMUPO8AMb
MOJTYYEHHBIE PE3YIIbTATHI.

Onpeoensamsb HOKYCHOE pacCTOSIHUC
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2.10 Omnpenenenue TIHHBI
BOJIHBI JIA3€PHOTO
U3ITYYICHUSI C TTOMOIIBIO
cxemsbl FOnra

(IpaKTUKyM)

WNutepdepenus ceera.
KorepeHTHbIE HCTOUYHUKM.
YcnoBust HaO IO ACHUS
MaKCUMYMOB U MUHHIMYMOB

B HHTEP(EPEHIIMOHHON KapTHHE

OT ABYX KOI'€PCHTHBIX HCTOYHUKOB.

paccemBaroIIei JINH3bI HA OCHOBAaHUH
PE3YJIBTaTOB 3KCIIEPUMEHTOB T10:

1) HaOIOICHUTO JCHCTBUTEILHOTO
N300paKeHHSI, TaBAEMOTO
pacceuBaroe JINH30M;

2) HAOJTIOJICHUIO PACXOIAIICTOCS
CBETOBOTO ITy4Ka, 00pa30BaHHOTO
paccenBaroIIeil TMH30M; OIICHUBATH
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPENTHOCTh U3MEPEHHOM (hU3UIECKOM
BEJIMYMHBI.

Hcnonvzosams cobuparoniyto

Y PaCCEUBAIOIIYIO JIMH3Y, ONTHYCCKYTO
CKaMBbIO.

Pewams 3anaum Ha TOHKHUE
PacCenBarOIINE JINH3BI

Onepuposams NOHAMUAMU.
uHTephepeHITs, UHTEPPEPCHITMOHHAS
KapTHHA, KOTePEHTHBIC UICTOYHHKH,
uHTEepPEPEHIIMOHHAS CXeMa, CXeMa
FOnra.

Ymemw 3anuceiBaTh YCJII0BUA
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HpI/IMCpBI KIIACCUYCCKHUX

UHTEP(PEPEHITMOHHBIX CXEM

HaAOJIIOICHHS] MAKCUMYMOB

¥ MUHUMYMOB B UHTE€P(EpPEHIIMOHHON
KapTHHE OT JIByX KOT€PEHTHBIX
MCTOYHUKOB, COOMPATH
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
IIpusooums npumepsi IPUPOIHBIX
SIBJICHUI U TEXHUYECKUX YCTPOMUCTB,

B KOTOPBIX HaOI0aeTCs
(mpuMeHsIeTCs) SIBJICHUE
uHTepepeHIun.

Ipumenamo ycinoBus HAOIIOACHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEpHEPEHITMOHHON KapTHHE.
Cmpoumb XOJ «JIy4ei» U MOKa3bIBATh
Ha HEW pa3HOCTh X0O4a

B uHTEep(depeHmonHoi cxeme FOnra.
Dopmyaupoeams TUTIOTE3Y O BUIIE
UHTEep(HEePEHIIMOHHOMN KapTUHBI

IPU Pa3TUYHBIX T€OMETPUUECKIX
napamMerpax cxembl FOHra.

HUccneoosams nHTEPHEPEHIIMOHHYIO
KapTHHY IPH HAOJIIOICHUH
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Hroro no pazgeny

Pa3znen 3. KBanroBas ¢pusuka.

3.1

N3yyenue cnexrpa
CBETa Pa3IUIHBIX
HCTOYHHKOB

C IMMOMOIIIBIO

T PaKITMOHHON

peneTku (MIPaKkTUKYM)

19

Hudpakuus cera.
JudpakunonHas pemierka.
VcinoBue HaOII0IeHUA TTIaBHBIX
MaKCHUMYMOB TP TIaJICHUN
MOHOXPOMATHYECKOTO CBETA
Ha TU(PPAKITMOHHYIO PEIIETKY.

UHTEPPEPEHIINH C TOMOIIBIO CXEMBI
FOunra u unmepnpemuposams
MOJTy4YEHHBIEC PE3yIbTATHI.

Onpedensime IMHY BOJIHBI CBETa

10 pe3ysibTaTaM HaOII0ICHUS
UHTEPPEPEHIIMOHHON KapTUHBI

¢ noMoIIpio cxeMbl FOHra, olieHUBaTh
a0COJIIOTHYIO U OTHOCHUTEIIbHYIO
HOTPELIHOCTh U3MEPEHHOMN (PU3NYECKOM
BEJIMYMHBI.

Hcnonv3o6ams Na3epHYIO YKa3KY,
PYJETKY, a Takke Goybry, OyJIaBKu

¥ HUTKY JIJIs peanu3anuu cxembsl FOHra.
Pewams 3a1aun Ha TBYXBOJIIHOBYIO
UHTEpPEPEHIUIO

Onepuposams NOHAMUAMU:
nudpakius, TupaKImoHHAas pelIeTkKa,
(OTOH, ypOBEHb SHEPTUU ATOMA,
U3JIy4eHUe U TorionieHue poroHa,
CHEKTP U3ITyYEHHUS, CIIEKTPOCKOII.

Ymemw 3anuchIBaTh yCI0BUSA
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N3nydeHne v noriomeHne
(OTOHOB IpH Mepexo/ie aTomMa
C OHOTO YPOBHS DHEPIUU

Ha Apyrou. Buabl ClIeKTpoOB.

Cnekrpockon

HaOJII0ICHUS TJIABHBIX TU(PAKIIUOHHBIX
MaKCUMYMOB IIpY NTaJICHUU
MOHOXPOMAaTHYECKOI'O CBETA

Ha AUPPaKIMOHHYIO PELIETKY, YCIOBUS
U3Ty4YEHUS U MOTJIOMEHUS (POTOHOB
IIPU [IEPEXO0JIE aTOMa C OJHOTO YPOBHS
SHEPIruH Ha JPYrou, coOnparthb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi TUHEWYATHIX,
MOJIOCATBIX U CIUIOUIHBIX CIEKTPOB
U3ITyYEHHUs], TEXHUYECKHUX YCTPOMCTB,
B KOTOPBIX IPUMEHSIOTCA U3ITyYECHUS
C Pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumenamo ycinoBus HAOIIOACHUS
TJIaBHBIX JU(PPAKIIMOHHBIX
MaKCUMYMOB IIpY NaJICHUU
MOHOXPOMAaTHYECKOI'O CBETA

Ha JU(PAKIMOHHYIO PELIETKY .
Cmpoums X0 «JTyqdei»

IPY UX HOPMAJILHOM IaJICHUN

Ha TU(PAKIMOHHYIO PELIETKY

Y TTIOKa3bIBaTh HA HEW Pa3HOCTh XOJA.

CDOpMyJZUPOGGI’nb THUIIOTC3Y O BUIC
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CHEKTPOB U3JIy4YCHUS HICTOYHUKOB CBETA
Pa3HON MPUPOJIBI.

Hccneoosams oNTUYECKHE CIIEKTPBI
U3JTy4YEeHHsI UCTOYHUKOB CBETA Pa3HON
IPUPOABL U UHMEPRPEMUPOBAMb
MIOJTyYEHHBIE PE3yIbTATHI.
Onpedensims NTUHBI BOJH U3ITyUYECHUS
Pa3IMYHBIX UCTOUYHUKOB

0 pe3yJibTaTaM HaOJ0ICHUS
TU(PaKIIMOHHON KapTHHBI,

naBaeMoil JudpaKkIMOHHOMN PEIIETKOM,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO TOTPEIIHOCTb
U3MEPEHHOM (hH3UUECKOM

BEJIMYMHBI.

Hcnonvzosams 1M paKkunOHHYIO
pemeTky, poHaph ¢ JaMIon
HaKaJMBaHUs, CBETOUOIHBIN (POHAPD,
razopaspsiHyIo Jamiy, nuadparmy,
MEpPHYIO JICHTY.

Pewams 3amauu o0 magieHUN CBETa
Pa3IMYHOrO CIEKTPATBHOTO COCTaBa
Ha IU(PPaKIMOHHYIO PEIIETKY
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3.2.

HccaenoBanue
3aBHCHUMOCTH
MHTEHCUBHOCTHU
CBEUEHHS CBETOAHOIA
OT CUJIBI IPOTEKAIOIIIETO
Yyepes Hero ToKa

(mpakTUKyM)

CBGTOI[I/IOI[, HNHTCHCUBHOCTD

U3ITy4eHust, POTOH, IIEKTPOH

Onepuposamv nonamusAmu: CBETOLHON,
P-N-miepexoi, MEKTPOH, bIpKa, POTOH,
UHTEHCUBHOCTb U3JIyUYECHMUS.

Ymemb 00BACHATH B yIPOLLIEHHOM BUE
IIPUHLIAI IEUCTBUSA CBETOANO/A,
coOHpaTh HKCIIEPUMEHTATIBLHYIO
YCTaHOBKY.

1Ipusooums npumepsi IPUMEHEHUS
CBETOAMOJIOB B OBITY U B TEXHHKE.
Dopmynuposeams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH UHTEHCUBHOCTH
U3ITyYEHUS CBETOJIMO/IA OT CHIIbI
IPOTEKAOLIETO YEPE3 HETO TOKA.
Hccnedosams 3aBUCUMOCTD
WHTEHCUBHOCTH M3JIy4€HUS CBETOANO/1A
OT CHJIbI MPOTEKAIOIIETO YEPE3 HETO
TOKA U UHMEePNPemuposamy
NOJIyYEHHBIE PE3YJIBTATHI.

Cmpoums rpa@uK 3aBUCUIMOCTH
WHTEHCUBHOCTH U3JIyYEHUS CBETOAUOIA
OT CHJIBI IPOTEKAIOIIETO YEPE3 HETO

TOKa (C y4eTOM aOCOIFOTHBIX
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3.3.

Hab6monenue
M30UPaTeTbHOCTH
BHYTPEHHETO
dboTorddexTa Kk JIrHE
BOJTHBI CBETA

(IpaKTUKyM)

CBeToHnoJ, ”THTEHCUBHOCTh
U3Ty4YeHUs], POTOH, FIIEKTPOH.
DHeprusi 1 UMIyJbe (HoToHA.
doT03PheKT. 3aKOHBI
dbotorddexra. YpaBHeHUE
Oiiamrerina 115 potodddekra.

«Kpacnas rpanuna» dpotosddexra

MOTPENIHOCTEN U3MEPSIEMBIX
(bU3UYECKUX BEITMYHH).

Ipumenamo ipaBuIIa TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYUH APYT OT ApyTa.

Onpedenamp XapakTep 3aBUCUMOCTU
MHTCHCUBHOCTH U3ITyYEHUS CBETOINO/IA
OT CHJIBI TIPOTEKAIOLIETO Yepe3 HeTo
TOKA.

Hcnonvzoeams CBETOANO, TIOKCMETP
(w1 cMapTPOH C TaTIYUKOM
OCBEIICHHOCTH ), JTA0OPATOPHBINA OJI0K
NUTaHUs (MM HCTOYHUK MOCTOSIHHOTO
HaANPSDKEHUS, pEOCTaT U MyJIBTUMETD)
Onepuposams noHamusAMU: CBETONO,
p-N-miepexo1, 3IEKTPOH, AbIpKa, POTOH,
UHTEHCUBHOCTD U3Ty4YCHHUS,
boTodpPexT (BHEIIHUI U BHYTPEHHHUI ),
($OTOTOK, «KpacHasi TPAHUIIA»
dboTodddekra.

Ymemwb 0OBACHATH B yIPOIIEHHOM BUIE

MIPUHIIAI JEHCTBUSI CBETOAMO/IA,
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dbopmynupoBath 3aKoHbI HoTOdDDeKTa,
3anuChIBaTh ypaBHEHUE DUHINTEHHA
s hotorddexra u popmyy

JUISL «kKpacHOM TpaHuiibly Gportodrddekra,
coOHpaTh HKCIIEPUMEHTATIBbHYIO
YCTaHOBKY.

I1Ipugooums npumeps IPUMEHEHUS
CBETOAMO/IOB B OBITY M B TEXHHKE.
llpumensams 3akonbl potodrddekra,
ypaBHEHHE DUHILITEHHA

st poroaddekra, hopmyity

JUISL «KpacHOM rpaHuiiby Gpotorddexra.
Dopmynuposams TUTIOTE3Y

00 yCIIOBHSIX BOSHUKHOBEHUS
BHyTpeHHETO (hoTodPdekTa

IIPY TIaJICHUU Ha CBETOIMO]] CBETOBBIX
BOJIH Pa3HOM JIJIMHBI.

Hccrneoosams siBeHNE BOSHUKHOBEHUS
(doTOTOKA B OCBEIIAEMOM CBETOJIUO/IC,
W3YYUB 3aBUCUMOCTH CHJIBI (JOTOTOKA

B OCBELIAEMOM CBETOAMO/IE

OT HAIIPpsKCHUS Ha APYTIOM CBETOAMUOL,
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BBITIOJIHSFOIIIEM POJIb HCTOYHUKA CBETA
U UHmMepnpemupo8ams MOITy4CHHbIC
pEe3YJIbTATHI.

Onpeodensmsb yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIIAEMOM CBETOJUO/IC
(TOK BO3HUKAET TOJBKO IIPU OCBEIIICHUHU
€ro CBETOAHUOJI0M C JUTMHOM BOJIHEI,
MEHBIIIEN WJIM PABHOM JIJIMHE BOJIHBI,
Ha KOTOPYIO paCCYMTAH OCBEIIAEMbIN
CBETOHOT).

Hcnonvzoeams CBETOANOBI PA3HBIX
1IBETOB (KpacHbIC, 3€JICHBIC U CHHHUE),
71ab0opaTOpHBIN OJIOK TUTAHUS,
MYJIBTUMETP.

Pewams 3anaun Ha poTord ekt

Wroro 1o pazaeny 5
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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