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HOACHUTEJIBHAS 3AIIMCKA

Hacrosiimast paGouast mporpamma Kypca BHEYpOUHOH IesSTebHOCTH «OCHOBBI (PU3NYECKOTO
JKCIIEpUMEHTa» (lajmee — mporpamma) pa3paboTaHa B COOTBETCTBHU C TpeOOBaHUSAMHU
(deneparbHOro rocyapcTBEHHOro 00pa3oBaTeIbHOIO CTaHAApTa CPEAHEro O00IIero oOpa3oBaHUs
(mamee — @®I'OC COO) [1, 2] wu HampaBieHa Ha OpraHu3alUi OOy4YeHUS B (PU3HKO-
MaTeMaTHYeCKOM TMpoduie B COOTBETCTBHH C TpeOoBaHUAMHU (eaepaabHON 00pa3oBaTeIbHOMN
mporpammel cpenHero odmero oopasosanus (POIT COO) [3].

Peanmuzamust mporpaMMbl  MOXKET — COJCHCTBOBATh  JOCTHDKCHHIO  OOYYarOIMMHCS
IUIaHUpYeMbIX pe3yabTaToB  ocBoeHuss POIl COO, pa3BUTHIO JIMYHOCTH OOyYaromuxcs,
(GOpPMHUPOBAHUIO W YIOBIETBOPCHUIO WX COIHAIBHO 3HAYUMBIX WMHTEPECOB M MOTPEOHOCTEH,
camMopeanu3aluyd OOydYalolMXcsl 4Yepe3 ydacThe BO BHEYPOUHOM nesTenbHocTH. OnHON U3
BO3MOXHBIX (OpM  peanm3ali  TPOTpamMMbl  SBIIIeTCS  KpPyKokK. [IporpamMma  Moxer
peam30BEIBATHCSI  O00pa30BaTENbHON  OpraHuW3amuedl  CcaMOCTOATENbHO JHOO Ha  OCHOBE
B3aMMOJICHCTBUSL C  JIPYIHMH  OpPraHM3alMsSMH, OCYIIECTBIIIONIMMU  00pa30BaTEIBHYIO
JeATeNbHOCTb.

[Iporpamma kypca BHEYpO4UHOUl nesTenbHOCTH «OCHOBBI (PU3MUECKOTO IKCIEPUMEHTa»
npeaHasHaueHa ana peamuszaumd B 10-11 kmaccax W HampaBieHa Ha JOCTH)KEHHE
COOTBETCTBYIOIIUX  PE3yIbTATOB, chopMyIUpPOBaHHBIX B (enepanbHoil paboueil mporpamme

o yueoHomy npeamery «duznkay (yriryOleHHBIA YPOBEHB).

[Ipu u3ydyenun ¢u3uku Ha yriayOJIeHHOM YPOBHE peaju3alys dTUX HPUHIMIIOB O0a3upyercs
Ha HCIOJb30BAHUM CAaMOCTOSITEIBHOTO YYEHMUYECKOTO 3KCIEPUMEHTA, BKIIOYAIOUIEr0, B TOM
gucie, paboTel (usnyeckoro mpaktukyma. Ilpu 3TomM moj paboTamMu MpakTUKyMa MOHMMAETCS
CaMOCTOSITENIbHOE ~ MCCIIEZIOBAaHHE, KOTOPO€ IMPOBOJUTCS IO  PYKOBOJCTBY  CBEPHYTOrO,
00o00mIeHHOrO0 BUAa 0Oe3 MOIIaroBoi HWHCTPYKIUH. B pesynbprate obecrieunBaercs OBJaJieHHE
00y4aronMMHCST YMEHUSIMA TTPOBOAUTD MPSAMbIE U KOCBEHHbIE U3MEPEHUs, UCCIIEI0BATh B3aUMHBIE
3aBUCUMOCTH JIBYX (U3WYECKUX BEJIMYMH M OCYHIECTBISATH IMOCTAHOBKY OIBITOB IO MPOBEpKE
IOpPeAJIOKEHHBIX TUnoTe3. Bce 3To0 cmocoOCTBYeT IOCTHXKEHUIO OIHOW W3 OCHOBHBIX Ilesei
u3yuyeHus (QU3UKK HAa ypOBHE CpelHero oOmiero oO0pa3oBaHHs — OBJAJACHUIO OO0YUYaIOIIUMUCS
METOJJaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U IIPOBEACHUS (PU3NUECKUX IKCIEPUMEHTOB, aHAIN3a

U UHTEpIIpeTali nH(OpMaLK, OPENEIEHUS JOCTOBEPHOCTH MTOJIyUEHHOI' O pe3yIbTara.

AKTYaJIBHOCTh peajM3alli¥ [JaHHOW NpPOrpaMMbl ONpENEISETCS TEeM, 4TO €€
OCBOCHHME  IO3BOJSIET  OOy4YaloIMMCS  Ha  I[PAKTHUKE  O3HAKOMUTBLCS C pa3IMYHBIMU
(U3NYECKUMU SBJICHUSMH, SKCIEPUMEHTAJIbHO U3YUUTh Pa3InyHble GU3NUECKHE 3aKOHOMEPHOCTH,
yri1yOUTh CBOM TEOPETUYECKHE 3HAHMS, Pa3BUTh UMEIOLIMECS U NMPUOOPECTH HOBBIE MPAKTUYECKUE
YMEHHUSI U HaBBIKU B 00JIACTU IUIAHUPOBAHMUSL, TOJITOTOBKU, IPOBECHMS, AaHAJIN3a U HHTEPIIPETALIUU

(U3NYECKOro SKCIIEPUMEHTA.



[Tporpamma gaer 0O0y4YaromMMCs BO3MOXXHOCTb ITPUOOPECTH MPAKTHYECKUH OIBIT PAaOOTHI €
1a0opaTOpHBIM ~ 000pYJIOBaHUWEM, OBJAQJACTh KOHKPETHBIMH IIPHEMaMH  HCCIEIO0BATENbCKOM
NESATEIPHOCTH HAYMHAIOIIEro  (QU3MKa-IKCIIEpUMEHTAaTOpa, CHOPMHPOBATh HABBIKK  OILICHKHU
MOTPEIIHOCTEH Pe3yJIbTaTOB HM3MEpPEHUsT (U3MUECKUX BEIIMYMH. Peanuzanus IPOrPaMMBI
co3zaer YCIIOBHUS JUTst dbopMupoBaHHsS y OOYYarOIIMXCS HECTaHIAPTHOTO KPEATHBHOTO
MBIIJICHHS, CONCHCTBYET PAa3BUTUI0 WHAMBUAYAILHOCTH CYXICHUH, (POPMHPOBAHUIO KYJIbTYpHI
000CHOBaHHUS COOCTBEHHOI'O MHEHHS M CBOOO/IBI €r'0 BBIPAYKEHHUS.

HporpaMMa MOET OBITh BOCTpe6OBaHa 06y‘IaIOHII/IMI/IC$I, KOTOpbIC HMCHOT HHTCPEC U
MOTHBAILlMKO K er'Iy6J'IeHHOMy HU3Y4YCHUIO (bI/IBI/IKI/I U MATCMATUKHU, TOTOBATCA K Y4YAaCTUKO B
OJIMMIINaaax MMKOJBbHHUKOB I10 (I)I/ISI/IKG, B paMKaX KOTOPBIX ITPCAYyCMOTPCH HpaKTI/I‘IeCKI/Iﬁ TYp.

[Iporpamma mpeciexyer He TOJBKO oOpa3oBaTelbHbIE, HO W BOCHHTATEJbHBIEC LEJIH,
IIOCKOJIBKY COOTBETCTBYET HJIe€ SKOJIOTM3AaLUHU U HJee MPUKIAIHON HalpaBJICHHOCTH, KOTOpHIE, B

qucie Ipyrux uiei, mojioKeHbl B OCHOBY Kypca (u3uku, udydaemoro Ha crynenu COO.

BapuanTtbl peaau3anuu nporpaMmmsbl 1 GopmMbl NpoBeaeHUs] 3aHATHH
Peanuzanus mporpamMmsl MpeanonaraeT COYeTaHHe Pa3iIMYHBIX (OpPM TpYIMIOBONH pabOThI

(cmymaHue JIEKUMH, JOUCKYCCHsl, MOHTaX OKCIEPUMEHTAJbHBIX YCTAaHOBOK, IIPOBEICHUE
¢u3MUecKuX W3MEpPEeHUH TO0J] PYKOBOACTBOM IIPEMOAABATENs) M HHAMBHIYalIbHOW pPabOTHI
(BBIMOJIHEHUE CAMOCTOATEIBHBIX pabdOT W pPaboOT MpakTHKyMa, oOpaboTKa M HMHTEpIpeTaIus
pe3ysibTaToB (prsnueckux usmepeHuii). Mcnonp3oBanue Takux GopMm paboThl IOMOIaeT pa3BUBAThH
y o0ydJarommxcs, C OJHOW CTOPOHBI, HAaBBIKK BOCIPUATHUS HOBOH HMHPOpPMALMM MPH
pa3nuuHBIX (¢opMax ee MoAaud, a C JPYrol CTOPOHBI — AKTUBHOCTb, CAMOCTOSITENILHOCTH U
TBOpYECKOe Hayaino. B 1enom peanusanus JaHHOW MPOrpaMMbl  JIOJDKHA —TOJIOXKHUTENBHO
CKa3bIBaThCS KaK Ha aKTyaJM3allud 3HAHUH, YMEHHH U HaBBIKOB OOYYAlOIIMXCS B paMKax UX
npeanpohecCHOHaNbHOW TEXHOJIOTUYECKOW (MHKEHEPHOW) MOATOTOBKHA, TaK M Ha COIHAIBLHOM
(bopMHUPOBAHUY TMYHOCTH O0YJAIOLTHXCSI.

[Tporpamma Kypca paccunTaHa Ha 34 4acoB, B paMKaX KOTOPBIX NPEIyCMOTPEHBI Takue
¢opMbl paboOT, Kak JEKIHH, CaMOCTOATEIbHbIE pPabOTBI M paboThl MNpakTukymMa. B  xoze
CaMOCTOSITENIbHBIX PAabOT oOydarolyecs IOA KOHTPOJEM IIpernojaBaTelisi 3aKpeIuIsloT HOBbIE
3HaHMs, OTPabaThIBAIOT ONpPE/AENECHHbIE YMEHUs U HaBbIKM. PaboThl mpakTHKyMmMa IOApPa3yMeBAIOT
CaMOCTOSITENIbHOE pelleHHe O0ydaloUMMUCs 3KCIIEPUMEHTAIBHBIX (pU3nuecKux 3afad. TemaTuka
paboT mpakTUKyMa M MOPSNOK MX CJIEJOBaHUS COOTBETCTBYIOT CTPYKTYpe TEMaTHYECKOIro
IUIAHUPOBaHUs penepabHON padouelt mporpaMmel o yueoHomy npeamery «®duzukay (yriryOneHHbIH
YPOBEHbD).

[Iporpamma paccuWTaHa Ha pealu3alUi0 B TeYeHUWE MABYyX JeT oOyudeHuss B 10-11
KJlaccaxX MpU MPOBEIEHUH 3aHATHH OAMH pa3 B Heaenmo oobemMoM 1 udac kaxgoe. [lo yemorpenuro
YyUUTEs MOPANOK CIEAOBAaHUS 3aHATUH MOXET ObITh H3MEHEH, a HEKOTOpbleé MOTYT OBITh

HCKIOYCHBI.



Jlomyckaercst peanu3alysi 4acTW IpPOrpaMMbl B TEUEHHE OJHOro ydeOHOro roga — Jis
oOydarormxcs ToJibko 10-ro wim tonpko 11-ro kimacca. OmgHako B 3TOM ciydae mpu pabore c
oOyuarormumucss 11-ro kimacca peKOMEHIyeTcss HadyuHATh M3JIOKEHHWE Y4YeOHOro marepuala ¢
MIPOBEICHUS 3aHSATUH, HAIPABJICHHBIX HA OCBOSHHE O0YYAIOLIMMICS OCHOBHBIX IPUEMOB U METOZIOB
00paboTKH pe3ynbTaToB (U3NYECKUX HM3MEPEHH W OlEHKH morpemHocteid. s sToro
pekomennyercs: 1) mpoBectu B kiacce 3aHaTHs Ne 1, Ne 3 u Ne 5 u3 mporpammser 10-ro kiacca; 2)
3a7aTh Ha 1OM BbINoOJHeHHe 3amaHuii Ne 2, Ne 4 u Ne 6 u3 mporpammer 10-ro kiacca; 3) B
JanpHeieM cienoBaTh mporpamMMe 11-ro kimacca, HCKIIIOUMB U3 HEE, IO YCMOTPEHHUIO YUUTENs,
Kakue-muoo Tpu 3aHATHs (Hanpumep, Ne 16, Ne 17, Ne 18).

Psg pabor mpakTukyma (Ha yCMOTpEHHE YUHTeENs) MOXKET ObITh 3ajjaH oOydarommmcs Ha
JIOM [T CaMOCTOSATEIbHOI'O BBIMOJHEHHS C TMOCIEAYIOIIMM KOHTPOJIEM U OOCYKIEHUEM

ITOJIY4EHHBIX PE3YyJIbTATOB.

B3anmocssss ¢ deaepanbHOi padoyel NPOrpaMMoil BOCIIUTAHUSA
IIporpamma paspaboTaHa C yd4eToM pekoMeHAauui ¢enepanpbHol paboueil mporpaMmsl
BOCHHUTAaHUS. B  dYacTHOCTM, OHa y4YUTHIBAeT ICHUXOJIOTO-TIEJAarorMYeckue OCOOEHHOCTH

COOTBETCTBYIOIIEH BO3PACTHOW KaTErOpHH 00y4YarOIHXCS.

[Iporpamma COOTBETCTBYET TaKUM LEJISM BOCHUTAHUS OOyYaroIIMXcs, KaK pa3sBUTHE

JMYHOCTH, CO3/IaHHE YCIOBHM JIsl caMooIpesiesieHus U colpanu3auuu. [lporpamma  coneiictByer
pELIEHUI0  CIETYIOLIUX 3aja4 BOCIIUTaHUS 00y4arOIUXCs:

YCBOEHHE 3HaHUH, HOPM, JIyXOBHO-HPABCTBEHHBIX IIEHHOCTEH,

TpaJUIHil, KOTOpbIe BEIPA00TANIO0 poccuiickoe o01iecTBO; GOPMUPOBAHUE U PA3BUTHE JTMUHOCTHBIX

OTHOLICHUH K  O3TUM HOpMaw, LEHHOCTSIM; npuodpeTeHue

COOTBETCTBYIOIIEr0 ’TUM HOPMaM, IIEHHOCTSIM, TPaJAULIUSIM COIIMOKYJIbTYPHOTO OIbITa MOBEICHHUS,
OOIIEHNS, MEKJINYHOCTHBIX U COLMAJIBHBIX OTHOIIEHUMN, MPUMEHEHMSI TOTYYEHHbIX

3HAHUN; JOCTUKEHHE JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHHUS

obmieoOpa3zoBarenbHON nporpammbl 1o ¢usuke B coorserctBun ¢ ®I'OC COO. Ilporpamma

COOTBETCTBYET CJIEAYIOIIMM OCHOBHBIM HAIPaBJIEHHUSIM BOCIMTAHUS.

1) TpynoBoe BocmHTaHHME — BOCIMTAHHE YBAKEHHs K TPYAy, TPYAAIIMMCSA, pe3yabTaTam

Tpyla (CBOEro M ApYyrux Jrojel), OpUeHTalMs Ha TPYAOBYIO JAEATEIbHOCTb, HOJIy4eHue

npodeccun, JUYHOCTHOE CaMOBBIpaXXEHUE B NMPOJYKTUBHOM, HPABCTBEHHO JOCTONHOM

TPyZA€ B POCCUHCKOM OOLIECTBE, JTOCTHKEHUE BBLIAIOIIMXCS PE3YJILTATOB B MpPO(eccu OHAIBHOM

nesitenbHOCTU. LleneBbIMu  OpHeHTHpAMU  ABISAIOTCA: (OPMUPOBAHUE OCO3HAHHOM TI'OTOBHOCTHU

K TMOJy4eHHI0O NpOo(ecCHOHAIBbHOI0 O00pa30BaHMsS, HENPEPbHIBHOMY O0Opa30BaHUIO B TEUYEHUE

KHU3HU KaK yCJIOBHIO yCHEUIHON Mpo(deCcCHOHAIbHON U OOLIECTBEHHOM J1€ATeIbHOCTH; TOHUMaHUE

cneun@ukd camMooOpa3oBaHHs U NPOPECCHOHATbHONW CaMOIOJATOTOBKM B HH(DOPMALMIOHHOM

BBICOKOTEXHOJIOTMYECKOM OOIIeCTBE, TOTOBHOCTH YYUTHCS U TPYAUTHCS B COBPEMEHHOM OOIIECTBE;

OPHEHTHPOBAaHHOCTh HAa  OCO3HAaHHBIM  BbIOOp  cdepsl  mpodeccHoHANbHONH  TPYHAOBOM

JeATeIbHOCTH B POCCUCKOM OOIIECTBE C YIETOM JIMYHBIX )KU3HEHHBIX IIAHOB, TOTPEOHOCTEN CBOEH

CEMBH, OOIIIECTBA.



2) DKonormueckoe BOCOMTaHHE —  (DOPMHUPOBAHME  DKOJOTHYECKOH  KYIbTYDHI,
OTBETCTBEHHOr'0, OEpEXHOr0 OTHOLIEHUS K IMPUPOJIE, OKPY’KaIOLIEeil cpele Ha OCHOBE POCCHMCKHUX
TPAJUIMOHHBIX TyXOBHBIX I[EHHOCTEH, HaBBIKOB OXpPAaHbI, 3aIUTHI, BOCCTAHOBJIEHUS IMPUPOAbI,
OKpyXxarolei cpeapl. LleneBbiM OpHEHTHPOM SIBISIETCS OCO3HAHUE HEOOXOIMMOCTH TPUMEHEHUS
3HAaHMS €CTECTBEHHBIX U COLMAJIBHBIX HAYK JUIS pa3yMHOro, OEpeXJIMBOro MPUPOAON OJIb30BaHUS B
OBITY, OOIIIECTBEHHOM IPOCTPAHCTBE.

3) llenHOCTH HAyYHOrO TIO3HAHMS — BOCIIUTAHUE CTPEMJICHHS K TIO3HAHMIO ce6s U APYrux
JMOAEH, NPUPOAbI U OOINECTBA, K IOJYyYEHHUIO 3HAHMH, KaueCTBEHHOrO0 0Opa3oBaHUS C YUETOM
JIMYHOCTHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH.

[leneBbIMU  OpuEHTHpaMu  SBISIOTCA:  (OPMHpPOBAHUE  JIE€ATEIbHO  BBIPAXKEHHOIO
II03HABATEJILHOI'O MHTEpeca B 00JacTH (PU3MKM C YUETOM CBOMX MHTEPECOB, CIIOCOOHOCTEH,
JNOCTH)KEHHUH; IIOy4YEHHE IIPENCTaBIEHUMM O COBPEMEHHONM HAy4yHOM KapTMHE MuUpa, O
JOCTHXKEHMSIX HAyKM M TEXHUKH, O 3HAUEHMHM HAyKd B >KM3HHM POCCHHCKOro OOIIecTBa,
obecrieueHUN €ro O€30MacCHOCTH; HPUOOPETEHUE HABBIKOB KPUTUYECKOTO  MBIILIJICHMUS,
OlpeNeseHus]  JOCTOBEPHOW  HayyHOW  MH(pOpPMaLMM U KPUTHUKM aHTUHAYYHBIX
NIPEJCTaBICHUN; pa3BUTUE U NPUMEHEHHWE HaBLIKOB HaOJIOJEHMS, HAaKOILJICHUS u
cucremMaruzauuu  (hakTos, OCMBICIICHUSI ~ ONBITA B E€CTECTBEHHO-HAY4YHOH o00JsacTu
IIO3HAHMSI, UCCIIEOBATENIbCKOM 1€ TEIbHOCTH.

Oco0enHocTH padoTHI yUnTE sl IO POrpaMmme

IIpu peanu3anmMu JaHHOM MPOTrpaMMBbl 3ajada Y4YHUTENIs COCTOMT B TOM, YTOOBI CO3/1aTh
YCJIOBHUS ISl YCBOGHHUSI O0Y4YaIOIIMMUCS HOBBIX 3HAHWH, IPUOOPETEHUS HMH HOBBIX YMEHHUH U
3aKpeIJICHUs HAaBBIKOB, HEOOXOMUMBIX IS MPOBENEHUS (PU3MUECKHX SKCIIEPUMEHTOB U aHAIN3a
MIOJyYEHHBIX PE3YJIbTAaTOB.

Jlns pemieHus 3TOM 3agauM HEOOXOIMMO HalMuue B KabuHere (u3uku 00OpymOBaHUS,
KOMIUIEKTYIOLIHX u PacXoIHBIX MaTepuasos, TpeOyromuxcss A7 MPOBENEHUs
CaMOCTOSITENIbHBIX paboT W paboT mpakThukyma. llepedeHp mpeasaraembix paboT
chpopMupoBaH  TakuM  o0Opa3oM, YTO  TOATOTOBKAa K MX MPOBEICHHIO HE JOJDKHA
BBI3bIBaTh CYIIECTBEHHBIX 3aTPYAHEHUH — Bce HEOOXOAMMOE [UIsl peau3allii MPOTrPaMMBI,
KaK MpaBuJIo, JMOO HaXOAUTCsS B KaOMHeTe (U3MKH, MO0 AOCTYMHO B IOBCEJHEBHOM OBITOBOM
obuxozne.

Ilepen HavanoM 3aHATHH YYUTENI0 PEKOMEHAYETCS CaMOCTOSATENbHO BBIIOIHUTh BCE
TEOPETUYECKUE 3a/JaHUs, CAMOCTOSTENbHbIE pabOThl M pabOThl MPAKTHUKyMa, KOTOPbIE IOJKHBI
OyZnyT BBINOMHATH oOywaromuyecs. DTO JAacT YUYUTEII0O BO3MOXHOCTb ~ HE  TOJBKO  BBISBUTH
BO3MOXKHBIE  TEXHHYECKHE IPOOJIEMBI, HO U MOJIYYUTh KOHTPOJbHbBIE PE3YJIbTaThl U3MEPEHUN U
ux 00pabOTKH, KOTOpbIE MOHATO0ATCS AN JalbHEWIedl MpOBEpKU MPAaBHIBHOCTH BBITOJHEHHUS
paboT 00yYArOIIIMMHMCS.

ITockonbKy OAHHMM M3 TIJIABHBIX PE3yJbTaTOB pabOThl yYuTENs B paMKax BHEYPOUHOU
JEeATEIbHOCTH SIBIIIETCSI JIMUYHOCTHOE Pa3BUTHE OOYYAIOIIUXCSA, YUUTENIO PEKOMEHIyeTcs Mpu
MPOBEICHUN 3aHATHH 10 MPOrpaMMeE AaKTMBHO Y4YacTBOBaTb B JEATEIBHOCTH OOydaroluxcs,
KOHTPOJIMPOBATh XOJ BBIMOJHEHUS HMHU SKCIEPUMEHTaJbHOW  paboThl, HaIpaBJISITh U

KOPPEKTUPOBAaTh UX JIEUCTBUS,






CBOEBPEMEHHO yKa3bIBaTh Ha OIINOKHU u HEJIOYETHI, IIO/ICKa3bIBaTh U
JIEeMOHCTPUPOBATh MpPaBUIIbHBIE CIIOCOOBI BBIMOJHEHUS MPAKTUYECKOM paboThl, 00CyXkIaTh
MPUYUHBI 1 BO3MOXKHBIE IOCIEICTBUS JONYyCKaeMbIX OIMOOK. Bo Bpems 3aHsATHH HEOOXOIMMO
MOJIZICPKUBATH TOOpOKETATENbHYI0 aTMOC(hEpy COTPYAHHYECTBA.

VYyuremo cieayeT y4MTBIBaTh, YTO JIOTMKAa OCBOCHMS IPOrpaMMBbl IIPEAIOJIAraeT
MOCJIeIOBAaTeIbHOE M3YyYEeHUE MaTepHuaja — cHadaja oOydaroliuecs MOJDKHBI OCBOMTH Oa3oBBIE
MIPUEMBl U METOBI IPOBEACHUS GU3NUECKUX U3MEPEHHH M 00pabOTKU MOIy4aeMbIX Pe3yIbTaTOB,
a yKe 3aTeM IPUMEHATh HX Ha IPAKTHKE IO CXEME «OT IMPOCTOro K CIOXKHOMY». IloTromy

[IpUMEpHas cXeMa MPOBEIEHUS 3aHATUI 110 TPOrpaMMe MOKET ObITh CJIEAYIOIIEH:
1) oOBsCHEHHE TEOPETHUECKOTO MAaTEPHANA TI0 TEME;

2) NOArOTOBKA K BBHINOTHEHHIO CAMOCTOATEIbHOH pPaGOTHI MIM PAaGOTH MPAKTHKYMA —
oOCyXXJIeHHe  3aJlaHus, YCTPOWCTBAa  OKCIIEPUMEHTAJIbHOM  YCTAHOBKH,  HEOOXOIUMOTO
TCOPECTUICCKOIr0 Marcpuajia, NpUEMOB MW MCTOHOB MPAMBIX 3SKCHCPUMCHTAJILHBIX I/I3MepCHHI>'I,
crnoco0oB UX 00pabOTKU M OLEHKU NOrPEIIHOCTEN U3MEPEHUI;

3) npoBeneHnme CcaMOCTOATENbHOH paGoOTBI MIM  paGOTHl MPAKTHKYMa, KOHTPOJb

IIPaBUJIBHOCTH IIPOBENECHUS U3MEPEHUM;
4) 06paboTka MONydeHHBIX IKCIIEPUMEHTATBHBIX JAHHBIX, OIIEHKA MOrPEIIHOCTE1;

5) obcyxkmenne pe3yabTaToB OOpaGOTKM TIONMYYEHHBIX JKCIEPHMEHTAIBHBIX NAHHBIX H
MpOBEpKa UX MPAaBUIIbHOCTH.

B cnydae HexBaTKM BpEMEHM Ha pealiM3allMi0 B Kjacce NyHKTa 4 JaHHOM CXeMbl
PEKOMEHIYETCsl MPEITI0KUTh O0YJarOIIMMCSl BBIIOJHUTh COOTBETCTBYIOLIME NEUCTBHUS J0Ma, a
MyHKT 5 peanu3oBaTh B Hayaje CIEAYIONMEro 3aHATHS, JIMOO TPOBECTH HEOOXOAUMBIE

00CyXaeHHsI ¢ 00YJaOIUMUCS B TIOPSIKE HHAUBHIYaIbHOU PabOTHI.



COJIEP’)KAHME KYPCA BHEYPOUHO JESATEJBHOCTH
«OCHOBBI ®U3NYECKOTO DKCIIEPUMEHTA
(@U3NKO-MATEMATUUYECKHI TPO®UIID)»

10-11 KJIACC

3ansTue 1. [lorpemiHOCTH B 3KCNIEPUMEHTE

Jexyusn «ITorpemnoctu NPSAMBIX ~ U3MEPEHUI». Ob6cyxnaercs npupoza
BO3HMKHOBEHUS MTOTPELIHOCTEN, METOABI UX MUHUMHU3AIUU U OLIEHKH.

Jekuyua «IlorpemHoCTH KOCBEHHBIX H3MepeHui». OOCYXAAr0TCsI METOAbI U MPHEMBI

OLICHKH IMOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUN.

Hcnonvzyemvie mamepuanwi: [4], qacts 1.

3ansaTHe 2. ONEeHKa NOrPelIHOCTel NPSAMBIX H KOCBEHHBIX U3MepeHMii
Camocmoamenvnan padoma «OLiEHKA NOIPEIIHOCTEN KOCBEHHBIX H3MEPEHUM 110

pe3yJibTaTaM MPSMbIX U3MEPEHHID.

3anaTne 3. YcpenHenme wusMepenumii. Cuy4aiiHas mnorpemHoctb. KuHemaTrudeckme
U3MepeHust

Jexkuyua «Cny4yaliHple TIOTPEIIHOCTH». B  COOTBETCTBUM C ypPOBHEM IMOATOTOBKHU
00y4JarIMXCs U JOCTYINHBIM O00OpYyIOBaHMEM MOXET OBITh MpOBEAEHA OJHA W3 JABYX paboT
MPaKTUKyMa.

Ilpakmukym Ne 1

3adanue. OmnpenenuTe € MaKCUMaJbHOW TOYHOCTBIO CPEIHIOI CKOPOCTh JIBMIKEHHS
3epHBIIIKA TIICHA B OYTHUIKE C BOJOM.

ObopyodosaHue. [Treno, HaroJHEHHas BOJIOM TJIACTUKOBAS OyThUIKa C
OTPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, JTMHEHKA.

Kpamroe onucanue peuieHusl. [IpoBoautcs cepust SKCIEPUMEHTOB 10
M3MEPEHUIO C MOMOIIBI0 CEKYHAOMEPA BPEMEHU MPOXOXKIAEHHUS 3€PHBIIIKOM MIIIEHA B TOJIIE BOJBI
HEKOTOPOro (UKCHUpPOBAaHHOTO PACCTOSHUSA BJOJb BEpTUKAIU. BpluuciseTcs cpenHee Bpems
JNBIDKEHUS 3€peH. PaccuuThiBaeTcss CpenHsisi YCTaHOBHBIIASCS CKOPOCTh JTOr0 JIBMIKEHUS.
OueHuBaercs NorpemHocCTb.

Onucanue cxooiceti pabomel npakmukyma: BCEPOCCUNCKAsl OJMMIIMANA LIKOJbHUKOB IIO

¢busuke, peruonanbHbii dtan 2023 r., 3agava «Ilmeno u Bs3kocte» [9, 10].
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Ilpakxmuxym Ne 2

3a0anue. Cobepute yCTAaHOBKY MJIsi 3allyCKa IIAapUKa B IOJET C HEKOTOPOW BBICOTHI C
(UKCUPOBAHHON  TOPU3OHTAJIbHOM  HadalbHOW  ckopocThio.  McciemyiiTe  3aBUCUMOCTD
BEPTUKAIBHON M TOPU30HTAIBHON KOOPAWHAT IIapHKa MpH nojere. OnpeaenuTe CKOPOCTh MIapruKa
B HayaJie roJjera.

Obopyodosanue. CTalbHOW MIAPUK, TYCKOBOE YCTPOMCTBO (OTPE30K aIFOMUHUEBOTO
npoduiis, MarHUT HEOJAWMOBBIH, JBa CTajJbHBIX IIapHKa), IITATUB C JIANIKOW H MY(QTOH,
MaJIIPHBIA CKOTY, pyJIeTKa, KOMMPOBaJIbHAst Oymara.

Kpamkoe onucanue pewenus. OcyuiecTisercs cOopka myckoBoi yctaHoBKHU. [IpoBoguTcs
cepHsi SKCIIEPUMEHTOB I10 3aIllyCKy IIapUKa B TOJET U U3MEPECHUIO0 KOOPJIMHAT MaJCHUS MIapuKa
OTHOCHUTENBHO TOYKH cOpoca. [1o MmosiydeHHBIM JaHHBIM PaCCUYUTHIBACTCS HadajbHas CKOPOCTh
roJiera Iapuka.

Onucanue  cxooicell  pabomvl  npakmukyma: — MEKIyHapoAHas  OJIMMIMAga IO

sKCcrepuMeHTanbHOM (usnke 2021 r., 3anava «[lymka» [11].

3ansiTue 4. [Ipocreiinme reoMeTpuYecKue H3MepeHUsI

Ilpakmuxym

3adanue. OmnpenenurTe ¢ MaKCUMalbHOW TOYHOCTHIO TOJILIMHY IPOBOJIOKM M BHEIIHUN
IUaMeTp WIJbl, IUIOIIAAh HApUCOBAaHHOW Ha nmcre Oymaru Qurypsl, o0bem Opycka. OrieHute
MOTPELIHOCTH.

Obopydosanue. IlpoBonoka, uria ot mmpuia (CoO CTOYSHHBIM OCTPHEM), MU300pakeHUE
¢burypsl ciaoxHOM (HopMbl Ha pa3IMHOBAHHOW KBaJapaTaMu Oymare, 1epeBsiHHbINA OpycCOK, JTHHEHKa,
IITaHTCHIIUPKYJIb.

Kpamkoe onucanue pewenus. IIpoBoAsTCs M3MEpPEHUs TONIMHBI IPOBOJIOKH METOAOM
psanoB. [IpoBoauTcs u3MepeHue AMaMeTpa Uriibl METO0M MpokaTeiBaHus. [IpoBonuTes nsMepenue
oA GUrypsl METOZOM IO/ICYETa IJIOIAIU MO KJIETKAaM CETKH M3BecTHoro mara. [IpoBoaurtcs
u3MepeHne rabaputoB Opycka U BbUMCIeHHE ero o0bema. OleHHBaeTcs MOTrPelIHOCTh
U3MEpEeHHBIX BeauuuH. [IpoBoAMTCS mpoBepka MPaBUIBHOCTH H3MEpPEHUs JUaMeTpa HIJbl C

IMOMOIIBIO MITAHTCHIIUPKYJIA.

3ansatTue 5. I'paduxu IKCMEPUMEHTATbHBIX 3aBHCHMOCTEH. I'padpuyeckas
00padoTKa JTaHHBIX
Jexyusn «Odopmiienue rpadukoB AKCIIEPUMEHTAJIbHBIX 3aBHUCHUMOCTEH.

I'paduueckas 06paboTka naHHBIX». OOCYKIAFOTCS OCHOBHBIC ITpaBujIa 0popMIICHUS TpaPrKOB
3aBHCUMOCTEH (PU3NYECKUX BEITMYUH JAPYT OT Ipyra.
Camocmoamenvnan  paboma  «IloctpoeHne  rpakOB B COOTBETCTBUHU C

M3Y4YEHHBIMU MPaBUJIAMHU C HCIOJIb30BAaHUEM I'OTOBBIX TaOJHI] C JAHHBIMU.
Hcnonvzyemvie mamepuanvl: METOAWYECKHE peKOMeHmauuu LleHTpanbHONW IIPEIMETHO-
METOJMYECKOH KOMHMCCHM IO OIIEHHBAaHMIO OGoOpMIeHHS TpauKOB Ha MPaKTUYECKUX Typax

BCEPOCCHICKOM OJTMMITHAIBI IIKOJIBHUKOB 10 pu3uke [12].
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3ansaTue 6. O0padoTKa HeJMHEHHBIX 3aBUCHMOCTEN: JMHEApU3alus, MOACYeT IVIOLIAIH O]
rpa¢gpMKoM, NOCTPOeHHE KACaTeJbHbIX K Ipaduky

Jekyua «Jluneapuzanus SKCIEPUMEHTAIBHBIX 3aBHCUMOCTEH W JApyrue rpadudeckue
croco0bl 00pabOTKH JTaHHBIXY.

OO6cyxnaercss METOA 3aMEHbl IEPEMEHHBIX MpH JIMHEeapu3alluyd HKCHEPUMEHTAIbHbIX
3aBucuMoctei. OOcyxaaercs (QU3MYECKH CMBICT IUIOIIAAM MOA TpaduKOM M YIIOBOTO

kod(hunmeHTa kacaTeaTbHON K TpaduKy.

3ansiTue 7. H3mepeHue 3aBHCUMOCTH KOOPIAHHATHI TPAHULIBI obJacTu
HAMOKAaHHUs OT BpeMeHH. JInHeapu3anus 3aBUCUMOCTH

Ilpakmuxym

3aoanue. BeipexxbpTe U3 OyMakHOU candeTku JIeHTY JiauHoW 30 ¢cM W mupuHOW 2—3 cM.
Onyctute KOHEN OyMaKHOW JIGHTHI B BOAY M BKIIIOYUTE CEKyHIoMep. M3ydmTe 3aBUCHMOCTH
KOOPJIMHATHI TPAHUIIBI 00JIACTH, IPONUTABIICHCS BOIOM, OT BpeMeHH. OnpenenuTe XapakTep dTOu
3aBUCHUMOCTH.

Obopyoosanue. CekynaoMep, OymMaxkHbIe caaeTku, pyJIeTKa, yamka [letpu.

Kpamroe onucanue pewenus. CTaBUTCS ONBIT O M3YYCHHUIO JBWKCHUS T'PAHHIIBI
HaMOKaHHUs OymaxkHoi candeTku. HMcmomb3yercs 3aMeHa TEPEeMEHHBIX [JIs JIMHEapU3aluu
3aBUCHUMOCTH U TOCTPOCHHS JMHEHHOro rpaduka, KOTOPBIA BIOCIEACTBUU IMO3BOJIAET CYIUTh O
KOHKPETHOM XapakTepe 3aBUCUMOCTH.

Onucanue cxooiceil pabomul npakmuxyma: [5], 3agaua Ne 32 «HamokaHue TKaHN.

3ansiTue 8. U3yueHue ynpyroro rucrepesuca
IIpakmuxym
3adanue. 3akpenuTe ¢ HOMOUIBIO 3aXKUMa JIMHENKY Ha cToine. [IpoaenpTe 1y XKy 3akuMa B

KOJIBII0 OAaHKOBCKOM pe3WHKHU. 3alenuTe KPIOYKOM JWHAMOMETpa KOJbIIO
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pe3uHku. M3mepbTe 3aBUCUMOCTb JUIMHBI PE3MHKM OT pacTATMBAIOIIEH CHIIBI MPU HArpy3Ke
(pactspkenun) U pasrpyske. [IpoBeaute usmepenus ¢ marom B 0,5 H, mpu xaxxapom u3MepeHuun
nenarte 3aaepkky B 30 c. [ToctpoiiTe rpaduk M3MEpEeHHON 3aBUCMMOCTH, OMHIIKMTE €€ XapaKTep.
ChenaiiTe TpeANONOKEHHUS O MPUYMHAX HAOJI0IaeMOi 3aBUCUMOCTH. PaccuuTaiiTe, B KakKux
npenenax JIeKUT KodP(UIIUEHT KECTKOCTH PEe3NHOBOrO Kojblla. Mcnonb3ys moixydeHHbIe JaHHBIC,
paccyuTanTe, KaKyr SHEPruio MOrJI0TUIIA PE3UHKA 32 BPEMS ITPOBEACHUS U3MEPEH M.

Obopyoosanue. Jluneiika, 3a)XuUM, TUHAMOMETp C MpenenoM uaMepenuin 5 H, pesmHOBOE
KOJBIO (pe3rHKa I OaHKHOT), CEKYHIOMeED.

Kpamkoe onucanue pewenus. BBITOIHAETCS ONBIT MO M3YYEHHIO 3aBHCHUMOCTH CHJIBI
YIPYTrOCTH PE3MHOBOIO KOJIbIA OT €r0 JUIMHBI TPH MOCTEIEHHOM YBETMYEHUU | IIPU MOCTENEHHOM
yYMEHbIIEHUHN pacTaruBamoomeil cunbsl. HaOmromaercs siBiaeHHWe yHpyroro rucrtepesuca. Jlse
HOJy4YEHHbIE DKCIEPUMEHTAIbHBIE 3aBUCMOCTH HAHOCSTCS Ha oauH rpaduk. [IpoBoautcs aHamms

IMOJIYUYCHHBIX PC3YJIbTATOB.

3ansiTue 9. Haxoxknenue MAacchl JIMHeH KN H mpuna ¢ MOMOUIbIO
YPAaBHOBeIIMBAHUS pblYyara

Ilpakmuxym

3aoanue. OnpenenuTe ¢ MaKCUMalbHOW TOYHOCTHIO MAacCy LIIPUIA U MacCy JUHEHKH.

Obopyodosanue. lnpur oobemom 20 mut, TMHEHKa, CTakaH ¢ BOIOU.

Kpamkoe onucanue pewenus. K KOHLy JMHEHKH, KOTOpas HCIOIb3yeTCs B KauecTBE
peluara, TMOJBEIIMBAETCS mmpuil. V3Mepsercs 3aBUCHMOCTh KOOPAMHATHI TOYKH  OMOPHI
YPaBHOBEIIEHHOT'O phluara oT o0beMa BOABI B mmpHIle. [1o moaydyeHHBIM TaHHBIM ONMPEICISFOTCS
Macca IIpUIa U Macca JIMHEHKH.

Onucanue cxooiceti pabomvl npakmuxyma: PeruoHaNIbHBIN 3Tan onumnuansl um. k. K.

Makcgemna o pusuke, 2014 1., 8 knacc, 3aga4a «HenecTpyKTHBHBINA aHATH3.

3austue 10. U3Mepenue kodpPpuumenTa 3HepreTHIECKUX NOTEPb NMPH OTCKOKE MIAPUKA OT
MOBEPXHOCTH

Ilpakmuxym

3aodanue. TlpoBenuTe WHCCIEAOBaHHE 3aBUCHMOCTH BBICOTHI OTCKOKAa IIApUKa IOCTE
COylapeHHsi C MOBEPXHOCTHIO CTONAa OT BBICOTHI cOpoca. [IpoBeaute OMBIT IS ABYX THUIIOB

IIapUuKOB. OHpeI[eJ'II/ITe XapaKTep 3aBUCHUMOCTH.
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Obopyoosanue. 1llapuk 1 HACTOJIBHOTO TEHHHCA, PE3UHOBBIM IIAPUK
«TONPBITYH», PYJIETKA, MAJISIPHBIN CKOTY.

Kpamrkoe onucanue pewenus. IIpoBoIuTCs ONBIT 10 U3MEPEHUIO BBICOTHI OTCKOKA IIapUKa
[OCJIE€ COYJNapeHUsT C TIOBEPXHOCThIO TOPU3OHTAJIBHOIO CTOJAa B 3aBHUCHUMOCTH OT BBICOTHI
cOpoca. M3aMepenust mpoBOSATCS AJis ABYX TUIIOB IMAPUKOB. J{JIs1 pe3MHOBOrO MIapHKa 3aBHCHMOCTh
SIBJISIETCS IPSIMOM TTPOTIOPIIMOHATIBHOCTRIO, JJIS IIApUKa OT HACTOJILHOT'O TEHHHUCA 3aBHCHUMOCTh HE

SIBIISICTCSI TAKOBOM. O6CY)KI[aI-OTCSI BO3MOXXHBIC TPUYNHBI TOJTYYCHHBIX PE3YJIbTATOB.

3anstue 11. OnpeaesieHne Ten10eMKOCTH TBEPAOIo TeJia

Ilpakmuxym

3aoanue. OnpenennuTe ¢ MAaKCUMaJIbHOW TOUHOCTBIO TENJIOEMKOCTh TPY3HKa.

Obopydosanue. I'py3uk maccoit 50 1, crakan obvemom 0,2 1 ¢ BOAOW KOMHATHOMN
TEMIIepaTypbl, EMKOCTh C TOpsS4eil BOJOMH, ABa TEPMOMETpa, caia(eTk, MTOAHOC, HUTB.

Kpamxkoe onucanue pewenus. IIpoBOIUTCS OIBIT O U3MEPEHHIO TEIUIOEMKOCTH T'PYy3HKa
METO/IOM IIEePEHOCa €ro W3 XOJOAHOW BOABI B ropsuyto. OIeHHBAETCS M3MEHEHHE TEMIIepaTyphl

XOJIOI[HOﬁ BOJBI 3@ CYET NOJTYUYCHUA KOJIMUCCTBA TCIVIOTHI OT T'OPAYCro I'py3uKa.

3ansitue 12. U3mepeHue TemMnepaTrypbl pyK JKCIEePMMEHTATOPAa M 1aBJIeHHS, KOTOpPOe MOTYT
€03/1aTh €ro JierKue

Ilpakmuxkym

3a0anue. 1) Onpenenure BHYTpPeHHee cedeHue TpyOku. IlomcoequHUTE K LIMPHILY
oobemoM 20 mi TpyOKy C TMOMEIIEHHOW B Hee Karuled BOABL. 3aXXMHUTE IIMNPHUIl B JaJOHIX U
HarpeBaiiTe ero TakuM oOpa3oM B TeueHHE 5 MUHYT. M3MepbTe mepeMelieHne Kariu mo Tpyoke.
Hcnonb3ys monyyeHHble AaHHBIE, OLIGHUTE TEeMIEpaTypy pykK sKcrnepuMeHTatopa. 2) JoxauTecs,
KOT/Ia INIPHUIl CHOBAa MPUMET KOMHATHYIO TeMIiepartypy. BayBas Bo3ayx B CBOOOIHBIN KOHEII
TpyOKH, W3MEPhTE MEepeMeIlIeHNEe Karuld MPU MaKCUMaJbHOM JIaBIICHUH BO3/yXa, CO37]JaBa€MOM Ha
KOHIIe TpyOKH. MIcronb3ys moy4eHHbIC TaHHbBIS, OIICHUTE AaBJICHNE, KOTOPOE MOT'YT CO3/1aTh JIETKUE
JKCIEepPUMEHTATOpa.

Obopyoosanue. lnpury oovemom 20 My, TpyOka OT HWHGY3MOHHOH CHCTEMBI, BOJA,
JMHeWKa, CEKyHI0OMeEp.

Kpamxoe onucanue pewenus. 1) K mmpuiy odobemom 20 M moacoeauHseTcs TpyOka ¢

NOMEIeHHOH B Hee Karuied Boasl. [lImpuil HarpeBaeTcs pykaMu, U3MepsieTcs mepeMelleHrne Karn
no TpyOke. Ha ocHOBe maHHBIX O CceUeHHH TPyOKH U oObemMe BO3ayXa B HITTPHIIE
paccUMTBHIBACTCS TEMIIEpAaTypa pyK OKCOEPHUMEHTATOpA.
2) Ucnonb3ys Ty ke YCTAaHOBKY, KCIIEPHMEHTATOP CO3AA€T AAaBJICHHUE BHYTPH CBOOOTHOTO KOHIIA
TpyOku. Kammns Boasl mepeMeniaerca no Tpyoke. Ha ocHOBe JaHHBIX O €€ CMEIICHHH OLICHUBAETCS
JlaBJIeHUE, KOTOPOE MOT'YT CO3/1aTh JIETKUE IKCIIEPUMEHTATOpA.

Onucanue cxooceti pabomuvl npakmuxkyma: 1) 3aKTIOYUTENBHBIA 3Tal BCEPOCCUMCKOU

OJIMMITHAJIBI MKOJILHUKOB, 2023 1., 10 knacc, 3anavya «HaceimenHsiii napy», myHkT Ne 1 [13, 14].

3ansaTue 13. JddexkTuBHBIE KoIpPUUHEHT KeCcTKOCTH cHucTeMbl. OmnpenejieHHe MOAYJIA
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IOHra npoBoJIoKu ¢ noMOIIbI0 pbryara. OnpenesneHue npeaenaa ynpyroi aegopmanuu

Ilpakmuxym

3aoanue. Onpenenure ¢ MAKCUMaIbHOW TOYHOCTHIO MOYJTh FOHTa MPOBOJIOKH.

Obopyoosanue. 1lITaTuB ¢ nByMs JamKaMu, MPOBOJIOKA, JUHEHKA AepeBsiHHAs AIMHON S50
CM, Tpy3bl Maccoil o 50 T, 1Ba KaHIEISAPCKUX 3aKUMa.

Kpamrxoe onucanue pewenus. JluHelika TONBEIMIMBAETCS Ha TPOBOJOKE TaK, YTOOBI
MOJYYUJICA CUJIBHO HEPAaBHOIUIEUYMI pblUar. bamkHUN K TOYKE MOABECAa KOHEL TOPU30HTAIbHOMN
JUHENKN OnupaeTcsl CHU3Y Ha Janky mratuBa. K ApyromMy KOHIY JIMHEWKHU MMOABEIIMBAIOTCS IPY3HI.
N3mepsiercst 3aBUCUMOCTh CMEILIEHUS KOHIIA TUHEHKH, K KOTOPOMY ITOJIBEIIMBAIOTCS TPY3bl, OT UX
cymMMapHOM Macchl. Ha oCHOBe MOy4eHHBIX JTaHHBIX U F'€OMETPUUYECKHX MapaMeTpOB YCTaHOBKHU
paccuuThiBaeTcst Moaysb FOHTa mpoBOJIOKH.

Onucanue cxooiceti pabomoel npakmuxyma: [6], 3amaga Ne 9.30.

3austue 14. U3MepeHue ko3(pPpuumeHTa NOBEPXHOCTHOTO HATAKEHUSI METO0M OTPbIBA
Ilpakmuxym
3aoanue. TlpunymaiTe Ccmoco0 H3MEpEHUs CHIIbL, KOTOPYIO TpeOYyeTCsl MPUIIOKUTHh K
IMPOBOJIOYHOM paMKe JUIsi TOro, 4TroObl OTOpBAaTh €€ OT IOBEPXHOCTH BOAbL IIpoBenuTe
AKCIIEPUMEHT U OIICHUTE KO3 (P(UIIMCHT MTOBEPXHOCTHOT'O HATSXKECHUS BOJIBI.

Ob6opyoosanue. KroBera mMpoKast ¢ BOJOM, IPOBOJIOKA, BEChI, HUTh.

Kpamroe onucanue pewenus. TIpOBOAWTCS ONBIT 1O HW3MEPEHUIO CHIIBI  OTpPBIBA
MPOBOJIOYHOM PaMKHU OT MOBEPXHOCTH BOJBI MPHU Pa3IM4YHBIX MEpUMeTpax paMku. [IpoBoauTcs
olleHKa K03 (QUIIMEeHTa TOBEPXHOCTHOT O HATSI)KEHUS BOJIBI.

Onucanue cxooiceti pabomol npakmuxyma: [7], 3agaua Ne 331.

3ansaTue 15. Onpenesnenne TOYKH pochbl. 3HAKOMCTBO € JIEKTPHYECKUM KOHAEHCATOPOM

Ilpakmukym Ne 1

3aoanue. OueHNTE BIAXXKHOCTh BO3yXa B KOMHATE.

Obopydosanue. 1lpobupka CTEKJISIHHAs, MaJIeHbKHE KYCOYKH JibJa, TEPMOMETp, Tabiuia
3aBUCHMOCTH JAaBJICHUS HACBIIEHHOT O ITapa BOJbI OT TEMIIEPATYPHI.

Kpamxkoe onucanue pewenus. B mpoObUpKy ¢ BOIOH MOCTENEHHO T00aBIAIOT KYCOUYKH JIbAa
U JOKMJIAI0TCS MOMEHTA BBICTYIUICHUS Kamesb POCHl Ha MOBEPXHOCTU MpoOupku. [1o momydeHHbIM
JaHHBIM O TeMIIepaType TOUKE POCHI C MOMOIIBIO TaOJIUIIbI 3aBUCUMOCTH J1aBJICHUS HACBIIIEHHOT O
napa BOJIbI OT TEMIIEPATYPhl ONPEAEINieTCsl OTHOCUTEIbHAS BIAXXHOCTh BO3JIyXa B KOMHATE.

Onucanue cxoorceti pabomul npakmukyma: [8], rmaBa Ne 3, nabopaTopnas pabora Ne 9.

Ilpakmuxkym Ne 2

3aoanue. Onpenenure ¢ MAaKCUMaJIbHOW TOYHOCTBbIO OTHOLLIEHUE AIEKTPUUECKUX E€MKOCTEHN
IBYX KOHJIEHCATOPOB.

Obopyoosanue. 1Ba DJCKTPOJIMTUYECKHX  KOHJEHCATOpa, BOJBTMETp, OaTapeiika,
COCIMHUTEIHFHBIC TTPOBO/IA.

Kpamxoe onucanue pewenus. TIpoBOIUTCS OMBIT 1O 3apsAaKe KOHASHCATOpPA OT JIPYroro
3apaHee 3apsDKEHHOTO KOHAEHcaTopa. M3MmepsioTcs HampshKeHHsT Ha KOHJEHCATopax A0 U
nocie nmoAKIrodYeHnid. OIieHHBaeTCs OTHOIICHHE EMKOCTEH KOH/IEHCATOPOB.

Onucanue cxooiceti pabomol npakmuxyma: [6], 3amaga Ne 10.22.
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3ausTue 16. M3yyenue npouecca pa3psiiku KOHJIeHcaTOpa

Ilpakmuxym

3a0anue. VI3yunTte 3aBUCUMOCTb HANpPSHKEHUS Ha KOHIEHCATOPE OT BPEMEHH IPH €ro
paspsanke. OnpenesuTe eMKOCTb KOHJIEHCATOPa.

Obopyoosanue. DNEKTPOIUTUYECKUNA KOHAEHCATOpP, BOJIBTMETP, OaTapelika,

CEKYHJIOMEp, COeAMHUTEbHbIE TPOBO/IA.

Kpamkoe onucanue pewenus. IlpoBoauTcss M3MepeHUWE 3aBUCUMOCTH HAINpSDHKEHUS Ha
paspspkaroliemMcss KOHJAEGHcCAaTope OT BpeMeHHu. JlemaeTcs oOleHKa eMKOCTH KOHJeHcaTopa. B
Ka4eCcTBE COMPOTHUBIICHUS I PAa3psJAKHM KOHACHCATOpA BBICTYNAET BHYTPEHHEE COMPOTUBIICHUE
BOJIBTMETPA.

Onucanue cxodiceil pabomwr npaxkmuxyma: [5], 3amaua Ne 10 «M3ydeHue CBETOIUOIA»
(gactp Ne 1).

3anaTue 17. OnpeaesieHne yaeJbHOr0 CONPOTHBJIEHHS MATEPHAIA IPOBOJIOKH

Ilpakmuxym

3aoanue. OnpenenuTe yaelibHOE COINPOTUBIICHUE IPOBOIOKH.

Obopyoosanue. JlBa MyinpTHMETpa (B peXuUME BOJIbTMETpa M aMIepMerpa),
COeIMHUTEIbHBIE NIPOBOJA, OaTapeiika, oOpa3Lbl POBOJIOKH, JUHENHKA, MUKPOMETP.

Kpamxkoe onucanue pewenus. Vlccnenyemas npoBOJOKa COEIUHSAETCS MOCJIEAOBATEIBHO C
aMIepMEeTpOM M MNoJKJouaercss K Oartapelike. [lapannenbHO ydacTKy NMPOBOJIOKH IOJKIFOYAETCS
BoIbTMETp. W3 OTHOWIEHWS TMOKa3aHWi MpUOOPOB PACCUMTHIBAECTCS COMPOTUBIICHHE Y4YacTKa
IIPOBOJIOKH, IOCJIE€ YEr0 M3MEPSIOTCS €ro reoMeTrpudeckue pasmepsl. M3 monmydeHHBIX AaHHBIX
OIIPENENACTCS YACIBHOE CONPOTUBICHUE MaTEPUaa, U3 KOTOPOro U3rOTOBJIECHA IPOBOJIOKA.

Onucanue  cxooiceii  pabomer  npakmukyma:  MexayHaponHas — oJUMIMaga 110

sKcnepuMeHTanbHo (usuke 2022 r., 3anaya «Masoe conpoTUBICHUEY.

3ansiTue 18. HN3mepenne BOJILT-aMIIEPHOM XapaKTePUCTHKHU
MOJIYIIPOBOAHHKOBOIO THO/A

Ilpakmuxym

3a0anue. VI3mMepbTe 3aBUCUMOCTb CHJIBI TOKA, IPOTEKAIOIIEro 4epe3 JAMOA, OT
II0JJaBa€MOr'0 Ha HEro HampsbKeHus (B MpsAMOM u oOpaTtHOM HampaBiieHuM). [loctpoiite rpaduk
BOJIbT-aMIIEPHOMN XapaKTepUCTUKU IUOAA.

Obopyoosanue. BonbTMeTp, aMIepMeTp, COSTUHUTENbHBIE TPOBOJA, MOIYIPOBOIHUKOBLIH
JTMOJT, MAaKETHAS TJIaTa, IepEeMEHHBIN pe3uCcTop, OaTaperka.

Kpamkoe onucanue pewenus. IlpoBogutcst sKcrnepuMeHT o usmepenuto BAX nuona B
MPSIMOM M OOpaTHOM HaIlpaBJICHUU.

Onucanue cxooiceil pabomol npaxkmuxyma: [8], rmasa Ne 4, mabopatopras pabora Ne 9.
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IJIAHAPYEMBIE PE3YJIbTATHI OCBOEHUSA KYPCA BHEYPOUHOU
AEATEJBHOCTHU «OCHOBBI ®U3UYECKOI'O OQKCIIEPUMEHTA

(PU3UKO-MATEMATHYECKHA ITPODPUIIb)»

JIMYHOCTHBIE PE3YJIBTATbI

B cpepe epasicoanckozo eocnumanus:

TOTOBHOCTh BECTHM COBMECTHYIO JIESTENIBHOCTh B MHTEpECax I'pakJaHCKOro OO0IIecTBa,
y4acTBOBaTh B CAaMOYIIpaBJICHUN B 00pa30BaTEIbHOM OpraHu3alny;

YMEHHE B3aMMOJICHCTBOBATh C COI[MAIbHBIMM WHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKIUSAMH 1 Ha3HAUYCHHEM.

B cipepe nampuomuueckozo éocnumanusi:

c(OpMUPOBAHHOCTh POCCUNCKON Ipa’kJaHCKOIM UIEHTUYHOCTH, TATPUOTH3MA; LIEHHOCTHOE

OTHOILIICHHE K TOCyIapCTBEHHBIM CHMBOJIaM, JOCTHXKEHHSIM
POCCHIMCKUX YYEHBIX B 001aCTH (PU3UKHU U TEXHHUKHU.
B cgpepe oyxoeno-npascmeennozo socnumanus:
c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOT'0 MOBEACHHUS; CIIOCOOHOCTD
OLIEHUBATh CHUTYAIIHIO U MPUHUMATH OCO3HAHHbBIE
peleHus, OPHEHTHPYSICh Ha  MOpaJbHO-HPABCTBEHHbBIE HOPMBI U  IIEHHOCTH, B
TOM YHCJIE B 1€ATEIbHOCTH YUEHOIO;

OCO3HaHUE JJMYHOr' O BKJIaJ]a B TOCTPOCHUE YCTOMUHUBOIO OyaAyILEro.

B cghepe scmemuuneckoeo socnumanus:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAsl ICTETUKY HAYYHOr'0 TBOPYECTBA, MPHUCYIIETO
¢bu3nuecKoil HayKe.

B cghepe mpyooeozo eocnumanus:

MHTEpEC K pa3iauyHbIM  cdepaM MpoQecCHOHATBHOM  IeATeTbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3HMKOM M TEXHMKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oynyuiel mpodeccun
U peajn30BbIBATH COOCTBEHHBIE KU3HEHHBIE TUIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHMIO B 00JacTH (U3MKH Ha
HNPOTSDKEHUHU BCEH JKU3HH.

B cpepe sxonocuueckoeo 6ocnumanusi:

c(OpMHPOBAHHOCTH 9KOJIOTMYECKOM KYJIBTYPBI, OCO3HaHUE r7100a71bHOT0
XapaKkTepa 3KOJIOrMYECKUX Mpoliem;

IUTAHUPOBAHUE U OCYIECTBICHUE JEHCTBUI B OKPYKAIOLIEH CpeAe HA OCHOBE 3HAHUS LIENei
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paciimpeHne OnbITa AeITeIbHOCTH SKOJIOTHUYeCKON HAPaBICHHOCTH Ha OCHOBE MMEIOIINXCS

3HaHUH 10 (QU3HKE.

B cghepe yennocmu Hayuno2o nosHanusi:
chopMHpPOBaHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nUecKoil HayKH;
OCO3HAHHE IEHHOCTH HAYYHOW ACATCIHHOCTH, TOTOBHOCTh B MPOLECCE MU3YyYCHUS (PUBHMKU
OCYLIECTBIISITh MPOCKTHYIO M UCCIIEOBATENBCKYIO I TEIBHOCTh MHANBUAYAIBHO U B TPYIIIE.
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METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/1bHbIC YHHBEpPCAJbHbIC Y4eOHbIEe JelicTBHUA:

Ba3oBhble jornuyeckue 1ecTBUA:

CaMOCTOSITEJIBHO bopmynupoBaTh u aKTyaJIM3UpOBaTh npobiuemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

ONpenensaTh  LeMM  JeSTeIbHOCTH, 3a7aBaTh ~ HapaMmeTpsl U KPUTEpPUH  HX
JOCTUKEHMS;

BBISIBJIATH 3aKOHOMEPHOCTH U TPOTHBOPEUHSI B PACCMAaTPUBAEMbIX (PU3MUECKUX SBICHUSX;

pa3pabaThiBaTh IUIAH PELIEHUS MPOOJIEMBI C YYETOM aHaJM3a UMEIOILMXCS MaTepUaIbHbBIX
1 HEMaTepHUAJIbHBIX PECYPCOB;

BHOCUTB KOPPEKTUBHI B ICSTEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM,
OLICHUBATh PUCKU MOCIIEICTBUN JEATEIbHOCTH;

KOOPAMHUPOBATh U BBINOJIHATH paOb0OTy B YCIOBUSAX pEaIbHOI0, BAPTYaJIbHOIO U
KOMOMHHUPOBAHHOI'O B3aUMOJIEH CTBNS;

Pa3BUBATh KPCATUBHOC MBIIIJICHUC ITPU PCIICHUHN KU3HCHHBIX HpO6HCM.

Ba3oBble ncciienoBaTeJbCKHE JeHCTBUS:

BJIaJIETh HAYYHOH TEPMUHOJIOTHEH, KIFOYEBHIMU TOHSTHAMH M METONAMH (PU3HUYECKOU
HayKH;

BJIAJIETh HaBBIKAMH Y4YEOHO-MCCIIEJOBATENBCKON W IMPOCKTHOW JESATEIbHOCTH B 00JACTH
¢Gu3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHOMY IMOMCKY METOJIOB pEIICHHs 3a1ad
(GU3UIECKOro collepKaHus, IPUMEHEHUIO PA3IMYHBIX METOIOB TO3HAHHUS;

BIIAJICTh BUIAMHA JeSITeTbHOCTH o MIOJTyICHHIO HOBOT'O 3HaHUS, €ro
WHTEPIIPETALNH, TPEOOPA30BAHHIO U TTPUMEHEHHUIO B PA3JIMYHBIX YIEOHBIX CUTYAIUSIX, B TOM YUCIIE
IIPU CO37IaHUU y4EOHBIX MMPOEKTOB B 00JIACTH (DU3UKH;

BBISIBISITH NIPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTYaJIM3WpOBATh 33a1ady, BBIIBUTATh
THIIOTE3y €€ PeIleHHs], HAaXOAUTh apryMEHTHI JIJIsl IOKa3aTeIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh

rapaMeTpsl U KPUTEPUH PEILLICHUS;

aHAJIM3UPOBATH IOJIYYEHHBIE B X0/ € PELICHMS 3aa4i pe3yJIbTaThl, KPUTUUYECKU OLIEHUBATH
UX I0OCTOBEPHOCTB, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;
CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4yu B 00pa30BaTEIbHON AESITEIbHOCTH, B TOM
YHCIie PU U3y4eHUU PU3UKY;
JIaBaTh OLICHKY HOBBIM CHUTYallUsM, OLIEHUBAThH MPUOOPETEHHBIN OIBIT;
YMETh MEPEHOCUTH 3HAHUS M0 (PU3KKE B MPAKTUYECKYIO 00JACTh KU3IHENACATEILHOCTH;
YMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00J1aCTeiH;
BBIJIBUTaTh HOBBIE WJEH, IpeAaraTb OPUIMHAJIbHBIE MOAXOAbl U PELICHUS; CTaBUTh

npoOJieMBbl ¥ 3a]]a4, 0N YCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.
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Pa6ora c undgopmanmeii:

BJIJIETh  HAaBbIKAMM  IMOJy4deHUs uHopMauuu  (U3MYECKOro  COAEp)KaHUS U3
HMCTOYHHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIHLHO OCYIIECTBIISITh IMOUCK, aHAIN3, CHCTEMATH3ALUI0 H
HMHTEPNpETaH0 HHOOPMAIIMK Pa3JIMYHbBIX BHIOB U (DOPM IIPEIICTABICHHS;

OLIEHUBATh TOCTOBEPHOCTH HH(POPMAIINH;

HCIIOJIB30BATh CPEACTBA I/IH(i)OpMaHI/IOHHI)IX U KOMMYHUKallUOHHBIX TEXHOJIOTUH B pPEeIICHNH
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHU3allUOHHBIX 3aJda4 C COGJ’IIOIIGHI/IGM Tpe60BaHHﬁ
OPrOHOMHMKH, TEXHHMKH O€30MacCHOCTH, T'MTHEHBI, PECypcocOepeKeHus, MPaBOBBIX U 3TUYECKHUX
HOpPM, HOpM HH(POPMAIIMOHHOW 0€3011aCHOCTH;

CO31aBaTb TCKCThI (1)1/131/[‘1601(01"0 COICPIKAHUA B PA3JIMIHBIX (bopMaTax C YUCTOM HAa3HAYCHUS
uHbOpMAIIMM M 1EeJeBOM ayauTOPHH, BbIOMpas ONTUMaJbHYIO (OpMYy TPEACTaBICHUS U

BHU3YyaJIM3allUH.

KoMMyHunkaTuBHbIE YHHBepcaJbHble ydeOHbIe [eiicTBUS:
OCYIIECTBJISATH 00IIEHUE BO BHEYPOUHOM JEATEIbHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOH(GIUKTHBIX CUTYAllul U cMSIr4aTh KOHQIUKTHI; Pa3BEPHYTO H
JIOTUYHO H3JIaraTh CBOI0 TOYKY 3pPEHHUS C HCIOJIb30BAHHUEM

SI3BIKOBBIX CPEJICTB;
MMOHUMATh M MCIOJB30BATh MPEUMYIIECTBA KOMAHIHONH M MHAMBUIYaJILHON pabOTHI,
BBIOMPATh TEMATUKy W METOJBI COBMECTHBIX JICUCTBHH C y4€TOM OOIIHMX MHTEPECOB U

BO3MOXKHOCTEH KaKJI0T0 YJICHA KOJIJICKTHUBA,

IPUHUMATh e COBMECTHOM JEeSITENbHOCTH, OpPraHM30BbIBATh U
KOOPJAMHUPOBATh JEUCTBHS 10 €€ JOCTHKCHHUIO: COCTABIATh IUIAH NEUCTBUMN, paCIPENEATh POIH C
Y4€TOM MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh KaYECTBO CBOETO BKJIA/1a U KaXKIOr0 yYaCTHUKA KOMaHAbl B OOIIUH pe3ybTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE INPOEKTHI, OLEHUBAThb MJEH C TMO3MLHUUA HOBHU3HBI, OPUTMHAJIBHOCTH,
IIPaKTUYECKON 3HAUNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEIECHHE B PA3JIMYHBIX CHUTYalMsX,

MMpOABJIATE TBOPUYCCTBO U B006pa)KeHI/IC, OBITH WHHUIUMATUBHBIM.

PeryasiTuBHbIe YHMBepca/lbHble yueOHble JelicTBHA:

Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILIECTBJIATh IO3HABATEIbHYIO JAESITENbHOCTh B 00JIACTH (U3UKH,
BBISIBJISITH IPOOJIEMbI, CTaBUTh U (hOPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IIJIAH PEIIEHUS PAaCUYETHBIX M KAaueCTBEHHBIX 3ajay, IUIAH
BBIMOJIHEHUST TPAKTUYECKOM paboThl C y4eTOM HUMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U NPEANOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CHTYaLIHSIM;
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pacmmpsTh PaMKH YY4eOHOro IpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI; JeaTh
OCO3HAHHBIH BBIOOP, apryMEHTHpPOBaThH €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTh 32 pEIICHHE, OICHUBATh
PHOOPETCHHBIMN OIIBIT;
Croco0CTBOBATH (POPMHUPOBAHUIO U TIPOSBICHUIO YPYAHUIIMH B 00J1aCTH (PU3HKHU, IIOCTOSTHHO

MOBBIMIATH CBOM 00pa30BaTEIIbHBIN U KYIbTYPHBIN YPOBEHD.

CaMOKOHTPO.1b, SJMOLIMOHATbHbBI I HHTEJLIEKT:
JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBHI B JAEATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEIISAM;
BJIaJICTh HABBIKAMU [TO3HABATEIBHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN U
MBICJIATEJIbHBIX [TPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

HCIOJIb30BaTh NMpUEMbl pe(IeKCUM Ul OLIEHKU CHUTYyallMH, BHIOOpAa BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO IPUHUMATh
PELIECHHUs 110 UX CHUKEHUIO; NIPUHUMATh MOTHUBBI u apryMeHThI ApyTuX  IpHU
aHaAJN3€ PEe3yJIbTATOB JIEATEIBHOCTH;

IIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBl M  apryMEHTHI ApyrMX  IpU  aHajaM3e  Pe3yJbTaToOB
NESTEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYTUX HA OLIHOKH.
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INPEAMETHBIE PE3YJIBTATbI

K konny 10-11 knacca oOyyaromuiicst HAyIUTCS:

MIOHMMAaTh 3HA4Y€HHE ONHUCATENBHOM, CHUCTEMAaTH3UPYIOLIEH, OOBICHUTEIbHOM u
MPOTHOCTHYECKOM (QYHKIHUA (PU3NYECKOW TEOPHH — MEXaHUKH, MOJICKYJISIPHOW (U3UKH U
TEPMOJAMHAMHUKH, POJIb (PU3UYECKOW TEOpHH B (OPMHUPOBAHUHU TMPENCTABICHUN O (PUINIECKOU
KapTHHE MUpa;

pa3nuyaTh YCJIOBHS NMPUMEHUMOCTH H3YYEHHBIX MOAeNeH (U3MYECKUX Tel M MPOIECCOB
(ssBHEHUI);

pa3myath ycioBHs (TPaHUIIBI, 00JIACTH) TPUMEHIUMOCTH U3YYECHHBIX (HU3UYECKUX 3aKOHOB,
MOHUMATh BCeOOHM XapakTep (GyHJIaMEHTAJIbHBIX 3aKOHOB W OTPaHUYCHHOCTH UCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

aHAJM3UPOBATh M OOBSACHATH MEXAaHWYECKHE, TEIUIOBBIC, SJIEKTPUYECKHE IPOLECCH H
SIBJICHUSI, UCIOJIb3YS OCHOBHBIE TOJIOXKEHHUS M 3aKOHBl MEXaHUKH, MOJIEKYJISPHO-KHHETHYECKOM
TEOPUH, MOJIEKYJIIPHON (PU3UKH U TEPMOJMHAMUKH, HJIEKTPOJUHAMUKY;

aHANMM3UPOBATh M OOBACHATH (PU3MUECKUE SIBIICHUS, UCIOJb3YyS OCHOBHBIC MOJIOKEHUS U
(buznyecKue 3aKOHBL;

OIUCHIBATh (PM3MUYECKHE MPOIECCHI U SBJICHUS, HCIOJIb3Ys HEOOXOANMBIEC BETMUNHBL;

OOBSACHATH OCOOCHHOCTH TIIPOTEKAHUS H3YYaeMbIX (PU3HUYECKHX SBJICHUH; TPOBOAUTH

UCCJIEJIOBAHUE 3aBUCUMOCTU OAHOW (PU3MUECKOW BETMUHUHBI
OT JpYyrod ¢ HCIOJB30BAHUEM TPSMBIX HM3MEPEHUU, MPH ITOM KOHCTPYHPOBATH YCTaHOBKY,
(bUKCHpPOBATh PE3yJIbTATHI MONYYEHHOH 3aBUCHMOCTH (PM3MYECKHX BEIMYWH B BHUJE IpadUKoB C

Y4€TOM a0COIIOTHEIX HOFpeHIHOCTeﬁ HSMepeHHﬁ, A€JIaTh BBIBOAKGI IO pE3yJibTaTaM UCCIICAOBAHUSA,

MIpOBOAHUTL KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCIIMYMH, IIpU ISTOM BI)I6I/IpaTI>
ONTUMAaJILHBIN MCTOA HU3MCPCHUS, OLICHUBATDH aOCOMIOTHBIE UM OTHOCHTENLHBIE MMOrpCIHOCTU

MIpsAMBIX 1 KOCBCHHBIX I/ISMepeHI/Iﬁ;

MIPOBOAUTL OMNBITHI IO ITPOBCPKE HpCI[J'IO)KeHHOf/'I TUMNOTE3bI: TJIAHUPOBATH 3KCIICPUMCHT,
CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY, aHAJIM3UPOBATH IIOJYUYCHHBIC PE3YJIbTATbl U JCJIATh
BBIBOJ O CTAaTyCC HpCHHO)KeHHOﬁ THUITIOTE3bI,

coOmroaTh mpaBuia O€30MacHOro Tpyda NpH NPOBEACHHHM MCCIEAOBAaHMHA B paMKax
IMpaKTHUKyMa n y‘-Ie6H0-I/ICCJI€,HOBaTCHLCKOﬁ JACATCIIPHOCTH C HMCIIOJIb30BaHHUEM
U3MEPUTENBHBIX YCTPONCTB U JIAOOPaTOPHOI0 000PYAOBAHNUS;

pelaTh pacueTHbIC 3a7a4M C SBHO 3aJJaHHOW U HESIBHO 3aJJaHHOW (PU3MUeCcKoil MOJEINbIO: Ha
OCHOBaHMM aHajM3a YCIOBUS OOOCHOBBIBAaTH BBHIOOpD (U3HMYECKOW MOJENM, OTBEYaIoIIeH
TpeOOBaHMAM 3a7a4H, IPUMEHATb (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U IMOCTYJIAThl (PU3NYECKUX
TGOPI/Iﬁ IIpu HCIIOJIb30BAHUU MATEMATUYCCKHUX METOJOB PCUICHHA 3ada4d, NPOBOAUTH PACUCThI Ha
OCHOBAaHUH UMCIOIINXCA JAHHBIX, aHAJIU3UPOBATh PE3YJIbTAThI U KOPPEKTUPOBATH METOJAbI PCUHICHUA
C YYETOM TOJTYYCHHBIX PE3yIbTATOB;

pemaTh KayecTBEHHBbIE 3a/laui, TpeOyrolue MPUMEHEHUs 3HAHMM M3 pa3HBIX pa3/ielioB
Kypca QpU3MKH, a TaK)Ke UHTErpalluy 3HaHUH U3 JPYyruX MpeIMeTOB €CTECTBEHHO-HaYYHOIr0 IUKJIA!
BBICTPAMBAaTh JIOTMYECKYIO IIEIMOYKY PACCYXKACHHM C OINOpOM Ha U3Y4YCHHBIC 3aKOHBI,
3aKOHOMCEPHOCTHU U (1)PI3I/I‘-ICCKI/IC SIBJICHUSA
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WCIOJIb30BAaTh TEOPETUUYECKUE 3HAHUS U1 OOBSACHEHUS OCHOBHBIX MPHHIMUIIOB PAOOTHI
M3MEPUTETBHBIX TPHOOPOB;

aQHAJM3UPOBATh U OIICHWBAThH MOCIEICTBHS OBITOBOM W MPOU3BOACTBEHHOH IESITEIBHOCTH
YEIIOBEKa, CBS3aHHOW C (PU3MYECKMMHU MpOoIeccaMu, C TO3UIUN IKOJOTMYECKON Oe30MacHOCTH,
MPENICTABJICHUI O pallMOHAIBHOM MPUPOJIONOIB30BAaHUN, a TaKKe pPa3yMHOM HCHOJIb30BAHUH
JOCTIDKEHUI HayKM W TEXHOJIOTHH JUJIS TalIbHEHIIIero pa3BUTHUS YEIIOBEUECKOT0 00IIeCcTBa;

IPUMEHSTh Pa3IMYHbIe CIOCOOBI padoThl ¢ MH(popManueld (HU3MUECKOTO COACpPNKAHUS C
WCIONIb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHH, TPH O3TOM HCIOJB30BaTh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUH IS TIOMCKA, EPepadOTKH U MPEAbIBICHUS y4eOHOM
U HAyYHO-TIOMYJSIpHOW WH(QOpPMAIUU, CTPYKTYPUPOBAHHWS W WHTEPHpPETAMH WH() OpMaInu,
MOJIYYCHHOW W3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHAJIM3WPOBAThH MOJIy4aeMyr HH(POPMAIIHIO
U OLIEHHMBAaTh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIUXCS 3HAHWM, TAK U HAa OCHOBE aHAJIM3a
UCTOYHHMKA UH(OPMaLINH;

IOpOSIBJIATh ~ OPraHMW3allMOHHBIE M [1O3HABATEJIbHBIE  YMEHHUS  CaAMOCTOSITEJILHOIO
nproOpeTeHHsI HOBBIX 3HAHUI B MPOI[ECCE BHIMOIHEHUS MPOEKTHBIX U Y4eOHO- HCCIIET0BATEIbCKIX
pabor.
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TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KonnuectBo
/i pa3nenoB U TEM 4ACOB

yueOHOoro nmpeamera

Pa3znen 1. Mexanuka

[IporpammHoOe conepxanue

XapaKTepuCTUKA 1EeATEIBHOCTH

00y4aroIIMXCst
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[TorpemnocTn
B 9KCIIEPUMEHTE

(mexrus)

DKCIIEpUMEHT U TEOPHUS B IPOLIECCE
no3Hanust npupoael. Habmonenue n
SKCHEPUMEHT B (PU3HKE.

Crioco6s1 n3MepeHust pru3ruecKux
BEJIMYWH (AaHAIOTOBBIC M IIUPPOBHIE
U3MEPUTETbHBIE TIPUOOPHI,
KOMIIBIOTEPHBIE TaTYMKOBBIE
CHUCTEMBI).

[Torpemnoctu nu3MepeHuit prusmdeckux

BeMYHH (a0COTIOTHASI U OTHOCHTEIIbHAS ).

I'mnore3a. ®u3nyeckuii 3aK0H, TPAHULIBI

€ro NpuMCHHUMOCTH

Onepuposame noHamusamu: HaOIOIeHNUE,
IKCIIEPUMEHT, TUIIOTE3a, TEOpHs, prusndeckas
BEJIMYMHA, GU3NIECKHIA 3aKOH,
U3MEPUTENBHBIN PHOOP, H3MEPEHHE,
pe3yabTaT U3MEPEHHUSI, IICHA ACICHHS [IKAJIbI
npudopa, MOrPenrHOCTh H3MEPEHHUS.
Ilpugooumsv npumepsvl HAOIOIEHNUA,
IKCIIEPUMEHTA, THIIOTE3bl, TEOPHH,
(Gu3nYeCcKUX BEIMYUH, PU3NUECKUX 3aKOHOB,
MU3MEPUTEIBHBIX TPHOOPOB. Onpedenams 1eHy
JIEJICHUsI IIKaJIbl Tprdopa, abCOMOTHYIO
HOTPEIIHOCTH MPSMOT0 U3MEPEHUS.

3name GOpMYITBI 11 OLICHKU

29



12

OneHka norpenHocTen
MPSIMBIX U KOCBEHHBIX
U3MEpEeHUN

(camocrosTenbHas pabora)

Onpenenenre NOrpenHocTei
MPSAMBIX U3MEPEHUH 110 3aJaHHBIM
pe3yJibTaTaM U3MEPEHUN.
IIpremel OLlEHKH TOT peNIHOCTEN

KOCBEHHBIX U3MEpPEHUN

OTHOCHUTEIBHOM NOTPEIIHOCTA KOCBEHHOI'O
U3MEPEHUS, IPaBUJIa OKPYTJIEHUS
a0COTIOTHBIX MOTPEIIHOCTEN, BEIPAKECHHE
OTHOCHUTEIBHBIX MOTPEUTHOCTEN

B IIPOLIEHTAX

Onepuposamb noHAMUAMU.:

a0CoII0THAS MOTPEIIHOCTh U3MEPEHMUS,
OTHOCHTEJIbHAS MOI'PEUIHOCTh U3MEPEHUSI.
IIpusooums npumepsi NIPSIMBIX U
KOCBEHHBIX U3MEpPEHUN.

Onpeoensimp MOTPEITHOCTH TPSIMBIX
U3MEPEHHUI.

Hcnonvzoeams METO TPaHUIL

JUIs OLIEHKH a0 COIFOTHOM MOTPEIIHOCTH
IPSAMOI0 U3MEPEHMUS], TPABUIIA OKPYTIICHUS
a0COIIOTHBIX MOTPEIIHOCTEN, (POPMYIIBI IS
OLIEHKH OTHOCHUTEJIbHOH MOr'PELIHOCTH
KOCBEHHOT'0 U3MEPEHUSI.

Ymemwb okpyrasTh aOCOMIOTHBIE
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YcpenHenue u3MepeHui.

CryuaiiHasi HOrpeIIHOCTh

(mpakTUKyMm)

[TpubopHbIe MOTPEIIHOCTH, CITyYaiiHbIE U

CUCTCMATHYCCKHUC ITOIPCIIHOCTHU

MMOrp€uIHOCTHU, BbIpaKaTb
OTHOCHUTECJIbHBIC MTOIPEIIHOCTH B

IPOLEHTaX.
Pewamyv 3anaun Ha OLEHKY

OTHOCHUTCIBbHBIX HOFpCH.IHOCTCfI

Onepuposame nonamusamu.: NpudopHas
MOTPEIIHOCTh, CITydaifHas MOrPEIIHOCTb,
CHUCTEMaTH4ECKas IOIPEIIHOCTb, CPEAHEE
3Ha4YCHHUE.

TIpusooumsv npumepvi IPUOOPHOM, CIIydalHON
Y CUCTEMaTHYE€CKOM MOrPeIHOCTH.
Onpedensams SKCIIEPUMEHTATIFHO HA00D
3HauYeHUH PU3NUECKON BETUYNHBI

MIPU MPOBEIEHNUN HECKOJIBKUX HE3aBUCUMBIX
U3MEpEHUN.

Hcnonvszoeams HOpMyIIbl 1J1 CPEAHETO
apru(pMETHIECKOTr 0 HECKOJIbKUX Y CE, ISt
OLICHKH a0COJIIOTHOW MOTPEITHOCTH 3HAUYCHUS
bu3nuecKol BEITMYUHBI, OIEHEHHOT O KaK
cpenHee

apudMeTHIecKoe Habopa ee 3HAUCHUM.
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Kunematnueckue
U3MEPEHUS JAJIbBHOCTH
noJiera, pacyer

HAa4aJIbHOW CKOPOCTH

(mpakTUKyMm)

[Tepemenienue, CKOpOCTh

1 YCKOPEHHE MATEPUATBHON TOYKH, UX
MPOCKIWH HA OCH CUCTEMBI KOOpAWHAT.
Crnoxenue

MIEPEMELICHUN U CII0)KEHUE CKOPOCTEN.
JIBuKeHue Tesa, OpoIIeHHOro Mo/ YTJIOM

K TOPU30HTY. 3aBUCUMOCTb

Oyenusams 3HAUEHUE U3MEPIEMOMN
(bu3nYecKol BETMUNHBI KaK CpeHee
apudmernueckoe Habopa ee 3HAYCHU,
MOJTYYCHHBIX MTPH MPOBEICHUH HECKOJBKHX
HE3aBUCUMBIX U3MEPEHH, a0COTFOTHYIO U
OTHOCHTEJIBHYIO MOTPEUIHOCTh 3HAUEHUS ITON
¢u3nyecKoi BETHUNHBI.

Yemanasnusamo 63aumoceasu

MEKY OLEHKOM 3HAUCHHSI PU3UIECKOM
BEJIMYUHBI, ONIPE/IeIIsieM O

10 pPe3yJIbTaTaM HECKOJIbKUX HE3aBUCHMBIX
W3MEPEHUH, U CPETHUM

apu(pMeTHIECKUM HECKOIBKUX YUCETT

Onepuposamb noHAmMuUAMU: CKOPOCTH,
YCKOpEeHHE, CBOOOTHOE MajieHHe,
JabHOCTH I10JIeTa,

a0CoII0THAS MOTPEIIHOCTh U3MEPEHMUS,
OTHOCHUTCIIbHAA MOI'pCIIHOCTh U3MCPCHUS.
Tlpusooums npumepvl CBOOOTHOTO

MmaacHus TCJI IIPU Pa3INIHBIX
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KOOp/AMHAT, CKOPOCTH M yCKOPEHHS

MaTepHaanoﬁ TOYKH OT BPCMCHH

3HAYEHUSIX HAYaJIbHOW CKOPOCTH, MpPHU
pa3HBIX yIilax MeX,Jly HauaJabHOU
CKOPOCTBIO ¥ TOPU30HTOM.

Hcnonvszoeams pyneTky, KHHEMATHYECKUE
(OpMyITBI, ONTUCHIBAOIIIE IBH)KCHUE TENA,
OpOILIEHHOT0 MO/ YTIIOM K TOPHU30HTY.
Dopmynupoeams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH JJAJIbHOCTH MOJIeTa Tea,

OpOILIEHHOI'0 TOPU30HTAIIBHO,

OT €ro Ha4aJIbHOW CKOPOCTH.

Hccnedosams 3aBUCUMOCTD JAJIBHOCTH TOJIETA
Tesa, OPOIIEHHOT O

TOPU30HTAIBHO, OT €r0 HA4aJIbHONH CKOPOCTH U
unmepnpemupoednto MOJITYICHHBIC
pe3yJbTaThL.

Pewamp 3amauy Ha omlpeeleHHe Io
IKCIIEPUMEHTAIbHBIM JaHHBIM

HavaabHOM CKOpPOCTH T€JIa,

OpOLIEHHOr0 FOPU3OHTAIIBHO.
Onpeoensmob aOCOMOTHYIO

N OTHOCUTCJIbHYIO IOI'PCIIHOCTD
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HayaJIbHOM CKOPOCTH Tela,

OpOIIEHHOr 0 TOPHU30HTATBHO

14  IIpocreiimme 2 MeTozs! 1 IpHEMbI IPOBEACHUS IPSMBIX  Onepupoeams nOHAMUAMU:
r€OMETPUYECKUE U3MEPEHUS M KOCBEHHBIX M3MEPCHUH a0CoITIOTHAS MOTPEIIHOCTh U3MEPEHMS,
(camocrosTenbHas pabora) TeOMETPHYECKHX BEIMIHH (JUTMHA, YTOII,  OTHOCHTEIbHAS OrPEIIHOCTD H3MEPCHHUS.

II011a/b, 00beM) 3name METO/IbI U IIPUEMBI ITPOBEICHUS

IPSMBIX U3MEPEHUH TeOMETPUIECKUX
BEJIUYUH.

Ipumenamo Hopmybl

JUISL OTIPEIeNIeHNsI A0COMOTHBIX U
OLIEHKU OTHOCHUTENBHBIX
MIOTPEUTHOCTEH.

Pewamys 3ana4y Ha onpenencHue
IoIAAM GUTyphl U 00beMa Teja o
IKCIIEPUMEHTAIEHO H3MEPEHHBIM
3HAYCHUSM JUIH.

Onpeoenamob 3HaUEHU OTHOCUTEIBHBIX

HOTPEIIHOCTEN B IPOLEHTAX

15 TI'paduxu 2 I'paduueckoe npencrasienue Onepuposams noussmusimu: rpadux
OKCIIEPUMCHTAJIBHBIX 3aBUCUMOCTEN (1)I/I3I/ILICCKI/IX BCIIMYNH 3aBUCHUMOCTHU O)IHOI71 (1)I/ISI/I‘I€CKOI71 BCJIIMYUHBI

3aBUCUMOCTEH. IpyT OT npyra. JInneiinas OT IpYrou, TMHEHHAas



I'padmnueckas
00paboTKa TaHHBIX

(Jmexrus)

3aBUCHUMOCTb. YTIIOBOU KO PUIIHEHT U
cBOOOHOE

cllaraeMoe JTMHENHON 3aBUCUMOCTH

3aBUCHUMOCTb, YTJIOBOM KO3 PULIEHT U
cBOOO/IHOE cllaraeMoe JINHeiHHON
3aBHCHUMOCTH, alllpOKCUMAIHS,
UHTEPIIOJISIHS, SKCTPANOISAMS. 3Hamb
IIpaBUJIa IOCTPOEHUS I'paUKOB

3aBUCUMOCTEHN (PU3MUECKUX BEIMYUH APYT OT

apyra.

Cmpoums rpadvKku JMHEHHBIX 3aBUCUMOCTEH

(GU3MUECKUX BETMUUH JIPYT OT Apyra.
Ilpumename npaBuia NOCTPOEHUS IpauKoB
3aBUCUMOCTEH PU3NUECKUX BETUYHH JPYT OT
Apyra.

IIpusooums npumepsi anMpoKCUMaINH,
MHTEPIIOJISAIUH, SKCTPATIOJISIIHH.

Ymemwb ipoBOIUTH pOLIETYPHI
ANMpOKCUMAIIH, UHTEPIOJSIIHNH,
9KCTPAIOJIALMH.

Onpedensimsb 3HAUEHUS YTIOBOIO

ko3 dunreHTa u cBoOOTHOTO

cllaraeMoro JMHeHHO! 3aBUCUMOCTH,

OLICHUBATh UX a0COJIIOTHBIC
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1.6

O6pabotka
HEJTUHEHHBIX
3aBUCHUMOCTECH:
JIMHEapu3aIusi,

OACUYET IJIoIaanu

I'paduueckoe npencraBiaeHue
3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH JIPYT OT JIpyra.
Henuneiinas 3aBUCMMOCTD

U ee JIMHeapu3alus

HOrPEIIHOCTH.
Ycemanasnusamo 63aumocesnzu Mmexny
MaTeMaTUYECKUM MOHATHEM «IHHEeWHas
(byHKIMS» U JIMHEHHON 3aBHCHUMOCTBIO
¢bu3nyecKknx BEITMYUH APYT OT ApYyra.
Hccreoosams u unmepnpemuposamso
rpaduKy JMHEWHBIX 3aBUCUMOCTEN
(Gu3nYecKuX BEJIMYHUH APYT OT ApYyra.
Pewamsb 3a1aun Ha TOCTPOCHUE JIMHEHHBIX
rpauKOB 3aBUCUMOCTEH (PU3UYECKUX
BEJIMYUH JIPYT OT Apyra 0 33aJaHHbIM
Habopam

9KCIEPUMEHTAJIbHBIX JTAHHBIX, OIPENEIATH 10
MOCTPOEHHOMY Tpa(puKy yrioBoi

k03 (dumment u cBodbonHOE crnaraemoe,

OLICHUBATHh UX abCOIIOTHRIE

N OTHOCUTCJIBHBIC TOIPCIIHOCTU

Onepuposams nousamuamu: Tpapuk
3aBUCUMOCTH OJHOM (U3NYECKON BEIMYNHBI
OT APYroM, HENMHEWHas 3aBUCUMOCTb,
JIMHEapU3aIus

HEITWHEWHON 3aBUCHUMOCTH, TIOMIATh
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o1 rpauKoM,
MOCTPOCHUE
KacaTeIbHBIX

K rpaduKy (JTeKIus)

o rpauKoM 3aBUCUMOCTH,

KacaTesbHas K TpaduKy 3aBUCUMOCTH B
ITAHHOHU TOYKE.

3name paBUia NOCTPOCHUS T'papUKOB
3aBUCUMOCTEHN (PU3MUECKUX BEIIMYUH APYT OT
npyra, U3NYECKuii CMBICI TIIOMAIH O
rpauKoM 3aBUCHMOCTH U KacaTelbHOM K
rpaduKy 3aBHCUMOCTH B JIAHHON TOYKE.
Cmpoumb UCXOJIHBIC

Y JINHEapU30BaHHbBIC TPa(PUKN 3aBUCUMOCTEMN
bu3nUecKrX BEJIMYUH APYT OT Apyra,
KacaTeJbHYIO K 'paUKy HEJIMHEHHON
3aBUCUMOCTH B JTAHHOW TOUKE.

Ipumenams ipaBUIIa TOCTPOCHUS TPahUKOB
3aBUCHMOCTEH PU3UIECKUX BEITUIHH JPYT OT
apyra.

Onpedenamp 3Ha4YEHUS TIIOLIAN O]

rpaduKoM 3aBUCUMOCTH

U YTJIOBOT0 KO3 duiimeHta

KacaTeJIbHOW K rpaduKy HETMHEHHOM
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1.7

N3mepenue
3aBUCUMOCTH

KOOPJIUHATHI TPAHUIIBI

PaBHOMEpHOE M HEpaBHOMEpPHOE
NPSMOJIMHENHOE IBUKEHUE.

Koopaunara, Bpemsi, CkopocTb

3aBUCUMOCTH B I[&HHOfI TOYKEC, OLICHUBATh UX

a0COTIOTHBIE MTOTPEIIHOCTH.

Yemanaenusamo 63aumocssizu

MEXKy MATEMaTHYECKUM TIOHSTHEM
«DYHKIHS» ¥ 3aBUCHMOCTBIO (DU3HYECKHX
BEJIMYHH JIPYT OT npyra. Uccredosams u
uHmepnpemuposams rpaQuKi HEIMHEWHBIX
3aBUCHMOCTEH (PU3UYECKUX BEIIMYUH JIPYT OT
npyra. Pewams 3a1aqu Ha IOCTPOCHHE
JMHEAPU30BAHHBIX TPAPHKOB 3aBUCUMOCTEH
(U3NIECKUX BEIMYHH JAPYT OT APyTa IO
3aJIaHHBIM Ha0OpaM SKCIIEPHUMEHTATBLHBIX
JTAHHBIX, OMPEIEIIATH 10 TOCTPOCHHOMY
rpaduky yrioBoit kodpduireHt u cBo0oIHOE
claraemoe, OIeHUBaTh HX a0COIOTHBIE

N OTHOCUTCJIbHBIC TOIPCIIHOCTU

Onepuposams nousmuamu.: Tpaduk
3aBUCHUMOCTH OJTHON (PH3UIECKON

BEITMYUHBI OT IPYroM, HEMHEWHAS
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00J1aCTH HAMOKAHHS OT
BpEMEHU.
Jluneapuzaius
3aBHCHMOCTH

(TpaKkTHKyM)

H3yyenue ynpyroro
rucTepesuca

(TpaKkTHKYM)

Cuta. U3mepenue cuiibl
JTUHAMOMETPOM. YTIpyrue
1 YaCTUYHO ympyrue nepopMaim.

Cuna ynpyroctu. 3akoH I'yka.

3aBUCHUMOCTb, JIMHEAPU3AIIUS HEeJIMHEHHOU
3aBUcUMOCTH. Cmpoumuw

JMHEapU30BaHHBIN IpaK 3aBUCIMOCTH
(bu3HUeCKUX BEIIMYUH APYT OT IpyTa.
Ipumensime ipaBUiIa MOCTPOCHUS TpaUKOB
3aBHCUMOCTEN (PU3HUECKUX BEJIMUUH APYT OT
apyra.

Onpeodenamp 3HAYECHUSI YTIIOBOT O

KO3 puLreHTa U CBOOOHOTO CJIaraéMoro
rpaduka TMHEHHOW 3aBUCUMOCTH, OLICHUBATH
1X a0COJIIOTHBIE MOI'PEIIHOCTH.
Hccneoosams u unmepnpemuposamso
HEJIMHEUHYIO 3aBUCUMOCTbh KOOPANHATHI
rpaHUIlbl 00JIACTH HAMOKaHUS Oymaru ot
BPEMEHH.

Hcnonvzo6ams CEKYHIOMED U PYIETKY

Onepupoeams nousmusmuy. CUIA,
nedopmarus, yupyrui ructepesuc. Ymvems
dopmynrpoBaTh 3aKoH [ 'yka,

cOOMpPaTh SKCIEPUMEHTAILHYIO

39



OTtknoHeHus oT 3akoHa I'yka.
I'ucrepesuc. Pabota cuisl Ha
MajoM M Ha KOHEYHOM

nepemenieHu. I'paduyeckoe

npeacCTaBJICHUC pa6OTBI CHJIBI

YCTaHOBKY.

Dopmynupoeams TANIOTE3Y O XapaKTepe
3aBUCHUMOCTH JJIMHBI 00bEKTa OT BEJIUYMHBI
NPUJIOKEHHOU K HeMy cuibl. Cmpoums
HEJMHEeHHBIN TpaduK 3aBUCUMOCTH
¢bu3nyecKknx BeIMYUH APYT OT ApYyra.
IIpumenams paBUIIa HOCTPOEHUS TpahuKOB
3aBUCUMOCTEN PU3NUECKUX BEJTMUUH APYT OT
Apyra.

Hccneoosams u unmepnpemupoganu
HEIMHEIHHYI0 3aBUCUMOCTD JUIMHBI 00BEKTa
OT BEJIMYMHBI IPUIIOKEHHON K HEMY CHJIBI.
Onpeoensamp yroyi HaAKJIOHA

KacaTeJIbHOU K rpaduKy HETUHEHHON
3aBUCUMOCTH B IAaHHOMW TOYKE, MJIOLAAb 110
rpaduKoM, OlIEHUBAThH a0 COJIOTHBIE U
OTHOCHUTEJIBHBIE ITOI'PEIIHOCTH ATUX BEJIUYMH.
Hcnonvzoeams ceKyHIIOMED

Y JTUHAMOMETP.
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Haxoxaenne Macchl
JIMHENKU U IIITPULA C
ITOMOIIBIO
YpaBHOBEUIMBAHUS

pbryara (IpakTUKyM)

AGCOIOTHO TBEPOE TEIIO.
BpauatenbHoe qBUKEHUE TBEPAOTO
Teraa. MOMEHT CUJIbl OTHOCUTEIIbHO
ocu BpauieHus. [lneqo cumebl.
CrnoxeHune cuil, TPUJIOKEHHBIX K
TBEPAOMY Tey.

LenTp TsxecTn Tena. Y CnoBus

PaBHOBECCHUA TBCPIAOIO TCJIA. Ppruar

Yemanasnusams 63aumocesnsu
MEXIYy  OmpeiencHueM  (QU3HYCCKOMN
BEJIMYMHBI «MEXaHWueckas paboTay u

F€OMETPUYECKUM MOHSTHEM
«TI0UIa1b O/ TPaUKOM 3aBUCHMOCTH

BCJIIMYUHBI CUJIBI OT BCJIMYMUHBI I[e(i)OpMaHI/II/I»

Onepuposamb nOHAMUAMYU. MOMEHT CHIIBI
OTHOCHUTENIFHO OCH BPALLCHUS, I1JICYO CHIIBI,
LIEHTp TSHKECTH TeJa, phlyar.

Ymems hopMynupoBath NpaBUIO MOMEHTOB,
YCIIOBUSI PaBHOBECHUsI a0COJIFOTHO TBEPJIOTO
TEJa, CKJIaAbIBATh CHIIbI, IPHIIOKEHHBIE K
TBEPIIOMY TeIy, COOUpaTh
JKCIEPUMEHTATbHYIO

YCTaHOBKY.

IIpueooums IpuMepbl IPUMEHEHUS PhIYaroB.
Dopmynrupoeams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPIUHATHI TOUKU

OIIOPbI YPABHOBCIICHHOI'O pblYara
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OT BEJIMUMHBI CHJIbL, IPUIIOKEHHOH K €ro
KOHITY.

Cmpoums muHEeHHbIN rpaduK 3aBUCUMOCTH
(GU3NYECKUX BEIMYMH IPYT OT ApyTa.
IIpumenams paBUIIa TOCTPOEHUS TpaUKOB
3aBHCUMOCTEN (PU3NYECKUX BEIUYHH APYT OT
apyra.

Hccneoosams u unmepnpemuposamso
3aBUCUMOCTb KOOPAMHATHI TOUKH OMOPBI
YPaBHOBELIEHHOT' O phlyara

OT BEJIMUMHBI CHJIbL, IPUIIOKEHHOH K €ro
KOHILY.

Onpeoenamo no rpaduKy JTUHEHHON
3aBUCUMOCTH 3HAYEHUS YTII0BOTO

ko3 dunreHTa u cBoOOTHOTO

ClIaraéMoro, OLIEHHUBAaTh aOCONIOTHBIE M
OTHOCHTEJIbHBIE MOTPEIIHOCTH ITUX
BEJIMYMH.

Hcnonvzosams MTUHENKY, a TAKXKE IITPULL C

ACJICHUAMUA OJIS1I UBMECPCHUA o0beMa.

Pewamow 3agauu o PaBHOBCCHUHU pbIdyara
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1.10

N3mepenue ko uimeHTa
SHEPreTHYECKUX MTOTEPh
IIPU OTCKOKE IapuKa

OT ITOBEPXHOCTHU (TIPAKTHKYM )

WMItynbc cHIlbl 1 U3MEHEHUE UMITYJIbCa
TeJa. 3aKOH COXPaHEHUsI UMITYJIbCa.
Kunernueckas sHeprus MaTepuaibHOU
ToukH. Teopema

00 U3MEHEHUH KMHETUYECKOM SHEepruu
MaTepUAIbHON TOUKHU.

[ToTeHunanpHbIe

1 HENOTECHIIMAJIBHBIE CHIIBL.
ITorennuanbHas SHEPrus.
[ToreHunanbHas 3HEpPrus Tena

B O/IHOPOJTHOM I'PaBUTALlHOHHOM I10JIE.
CBs13b pabOTHI

HEMOTEHLIUAIIbHBIX CHII

C U3MEHEHHEM MEXaHUYECKOU DHEPIUH
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON dHEPruu. YIpyrue u
HEYIIPyTHE CTOJIKHOBEHHUs. BHYTpeHH s

SHEprus Tena

Onepuposamo nousamusmu. UMITyJIbC CHJIBI,
UMITYJIbC T€Ja, KHHETUYECKas SHEPTHs
MaTepualibHOW TOYKH,

MOTEHIIMAIbHbBIE U HETIOTEHIIMAJIbHBIE CUJIBI,
MOTEHIINAIbHAS DHEPTUs

(B T.4. T€Na B OIHOPOJTHOM
TPaBUTAIMOHHOM I10JI€), YIIPyTHE U
HEYIPYTUe CTOJIKHOBEHHUSI.

Ymemwv popMmynupoBaTh 3aKOH COXpaHEHUS
UMITYJIbCA U TEOPEMY

00 M3MEHEHUN KHHETUYECKON SHEPTUn
MaTepHaIbHON TOYKH, 1aBaTh ONPEICIICHUE
MOTCHIIMATBHBIX

Y HEMOTEHIIMAIBHBIX CHJT; (HOPMYIUPOBAThH
3aKOH COXPaHEHHS MEXaHUYCCKOW SHEPTHH.
IIpusooums npumepol ciydaen, Koraa
UMITYJIbC T€JIa COXPAHSIETCS UITH HE
COXpaHsieTcsl, KOr/1a MexaHu4ecKas
SHEPrUs CUCTEMBI COXPaHSIETCS UK HE
COXpaHsercs,

YIPYTUX U HEYIPYTHX CTOJIKHOBEHUH.
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Hroro no pasneny

20

Dopmynrupoeams TUNIOTE3Y O XapaKTepe
3aBUCHUMOCTH BBICOTHI OTCKOKA IIapuKa MOCIe
COyZlapeHHMsI C TOBEPXHOCTHIO
TOPU30HTAJIBHOI'O CTOJIA OT BBICOTHI cOpoca.
Cmpoums TMHEWHBIN 1 HENMWHEHHBIN Tpaduk
3aBUCUMOCTH (PU3NYECKUX BEIIMUUH JIPYT OT
apyra.

Ilpumename npaBuia NOCTPOEHUS IpauKoB
3aBUCUMOCTEH PU3NUECKUX BETUYMH JPYT OT
Apyra.

Hccneoosams u unmepnpemuposams
3aBHCHUMOCTb BBICOTHI OTCKOKA IIapHUKa [ocie
COyZlapeHHMsI C TOBEPXHOCTHIO

TOPU3OHTAJIBHOI'O CTOJIA OT BHICOThI C6p0C3.

Hcnonvzosamsv pynerky.

Pewamos 3amaun 00 aOCOIOTHO
YIPYTUX ¥ a0COMIOTHO HEYTIPYTUX

COyJapeHusIX
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Paznen 2. MoJgexky/asipuas GU3MKa M TEPMOIMHAMHKA

2.1.  OmnpeneneHue 2 KonmuectBo TennoTsl. Onepuposamv ~ nouwsmuamu:  KOJIUYECTBO
TETUIOEMKOCTH TermnoemkocTh Tena. Y aenbpHas u TEMJIOTHI, TEIUIOEMKOCTh Teja, YAeNbHas |
TBEpAOTO  Tena MOJISIpHAST TETIIIOEMKOCTH MOJISIpHAsI TETIJIOEMKOCTH BEIICCTBA,
(TIpaKTHKYM) BEIllECTBA. Y paBHEHUE TEMJIOBOTO TENJIOBOE PAaBHOBECHE.

bananca. TennoBoe paBHOBeCHE Ymems hopmynmpoBaTh ypaBHEHUE TEIIOBOTO

OanaHca, coOupaThb

HKCIEPUMEHTATIBHYIO YCTAHOBKY.
Ilpusooumsv npumepul Ted,

00J1IaJar0MMX OAUHAKOBOMI
TEMJI0EMKOCTbIO, HO PA3JIMYHON YAEIbHOU
TEMJI0EMKOCTBIO.

Ipumensams ypaBHEHHE TETIIOBOTO OamaHca
JUTSL ONTMCaHUs Mpoliecca

TEIJI000MEHa TBEPOI0 Teja ¢ BOJOH.
Uccnedoosams TennoodMeH

MEX1Y TBEPABIM TEJIOM U KUJIKOCTAMH U
uHmepnpemupoeams pe3yiabTaThl 3TUX
OTIBITOB.

Onpeodenams TENI0EMKOCTb TBEPAOro Tea Ha
OCHOBAaHHH PE3YyJIbTAaTOB

OIIBITOB 110 U3YUCHHUIO TEmI000MeHa
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MEXAY TBEPJbIM TEJIOM U JKUIAKOCTSAMH C
Pa3HBIMH TEMIIEpAaTypaMu, OLICHUBATh
a0COJIIOTHYIO M OTHOCHTEJIbHYIO
HOTPEITHOCTH U3MEPEHHOM BETHYUHBI.
Hcnonvzosamsv TEPMOMETD.
Yemanaenusame 63aumocessu

MEXITY 3aKOHOM COXPaHEHHs SHEPTUHU U
YpaBHEHHEM TEIUIOBOT0 OanaHca.
Pewamb 331241 Ha IPUMEHEHHE

ypaBHEHHS TEIJIOBOT 0 OanaHca
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2.2.

Haxoxnenue
MacChl
JIMHEHKN U
LIIpUILA C
IIOMOIIBIO
ypaBHOBEIINBA
HUS pblyara

(TIpaKkTHKyM)

JHlaBnenue, 00beM, TeMIeparTypa,

KOJIMYECTBO BelllecTBa. MaeanpHbIi ras.

VYpaBuenue Menneneesa— KianeiipoHna.

T"a30BBIE 3aKOHEI.

I"azoBbIll TEpMOMETDP

Onepupoeamb nouAmMuAMU. 1aBJICHHUC, 06'I)GM,

TeMIepaTypa, KOIM4eCTBO BEIIECTBA,

UIealbHbIN ras.

Ymemw 3anuceiBaTh ypaBHeHHE MeHieneeBa—

Knaneiipona, popMyarpoBaTh ra3oBbie
3aKOHBI, COOMPATh IKCIEPHUMEHTATBHYIO
YCTaHOBKY.

3name yCTpONCTBO U IPUHIIMI pabOThI
ra3oBoro TEpPMOMETPA.

IIpueooums npumepul IOBEICHUS Ta3a

IIpHU UBMCHCHHWH €T0 1aBJICHHA, 06"beMa,

TeMIIepaTyphbl.
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Ilpumensamo TUHENKY U CEKYHIOMED.
Onpedensimp TEMIEPATypy U AaBIICHUE
U/I€AJIBHOTO T'a3a M0 pe3yJIbTaTaM OIBITOB C
CaMOJIENbHBIM ra30BbIM

TEPMOMETPOM.

Hcnonvzoeame TMHENUKY

U CaMO/IeJIbHbII I'a30BbIi TEPMOMETD.
Yemanaenusame 63aumocssnsu Mexy
BHEIIHUMHU U BHY TPEHHUMHU
MakpornapaMeTpamu

TEPMOJUHAMUYECKON CHCTEMBI.
Pewams 3a1aun Ha IpUMEHEHUE YPaBHEHUS

Menneneesa—Knaneitpona
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2.3.

Db dexTuBHBI KOXPPULITHEHT
KECTKOCTH CHCTEMBI.
Onpenenenne Mmonyns

Onra npoBonoku

C IIOMOIIBIO phlYara.
Omnpenenenue npeaena
ynpyroii aedopmanuu
(TTpaKTUKyM)

Hedopmarnuu tBeproro tena. Pactsokenue Onepuposams nowsmuamu. yupyrue u

u ckartue. Moayine FOHra. Ynpyrue u
Heynpyrue nehopmanuu. [pemgen
ynpyrux aedopmaruii. 3akon ['yka.
MOMEHT Ccujabl OTHOCHTEIBHO  OCH
BpamieHus. [lmewo cumel.  YcmoBus

PaBHOBECHUA TBEPJOI'0 TCJIA. Poruar

Heynpyrue aedopmanuu,

npeAen ynpyrou nedopmaruu, MOy b
KOHra, MOMEHT CUITBI OTHOCHUTEIILHO OCH
BpaIlleHUs, TJICYO CHJIBI, PhIYar.

Ymemwv popmymupoBath 3aKoH ['yka mist
neopMaIiy pacTsHKeHUsT OJTHOPOIHOTO

CTCPXKHA C MOCTOSIHHBIM

IMOINCPpCYHBbIM CCUCHHUEM, YCIIOBUC
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paBHOBecHs aOCOIOTHO TBEPOTO TENA,
COOMPATH IKCIEPUMEHTAIHHYIO
YCTaHOBKY.

IIpusooums npumepwvl ynpyrux

¥ HeYNIPYTHUX JAePOopMaInii, MaTepruaioB C
pazmuuHbiMU Monyisimu FOHra.
Ilpumensamo 3akoH ['yka nist pacuera
neopmaly pacTsHKeHUs: TPOBOJIOKH.
Hccneoosams 3aBUCUMOCTD YAJTUHEHUS
IIPOBOJIOKU OT BEJIMYMHBI PACTATHBAIOIIECH ee
CHJTBI

U UHmMepnpemuposams

MOJTyYeHHBIE PE3YIIbTATHI,

B TOM YHCIIC JUIsl OTPEeNICHUs TIpeena
ynpyroi nehopmanuu.

Onpeoenamb moayiib KOHra npoBoJIOKH Ha
OCHOBAHUU PE3yJIbTATOB OIBITOB

10 PACTSDKEHHIO TPOBOJIOKH

C TIOMOIIBIO Pa3JINYHBIX I10 BETMYUHE CHII,
OLIEHUBATh a0CONIIOTHYIO

Y OTHOCHTEIFHYIO ITOTPEIIHOCTh

n3mepeHHoro moayis FOnra.
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24.

N3mepenue

ko3 dunreHTa
IIOBEPXHOCTHOI'O
HaTAXKCHUSA MECTOAOM

OTpbIBa (IIPAKTUKYM)

IToBEepXHOCTHOE HATSKEHHUE.
Koaddunment noBepXxHOCTHOTO

HaTsokeHus. Cuia noB CPXHOCTHOI'O

HaTAXKCHUA. KaHI/IJ'IJIﬂprIe SIBJICHUS.

[aBieHue
10/ KUCKPUBJICHHOM IMOBEPXHOCTHIO

xuakoctu. @opmyna Jlannaca

Hcnonv3oeams HepaBHOIICUUN pblYar A
YBEJIMYCHUSI CUJIBI U TIepeMelieHus. Pewams
3a/layyl Ha MpUMEeHeHue 3akoHa ['yka miis

pacyera pacTsKeHUS

H CXKaTusi CTep}KHeﬁ

Onepuposame NOHAMUAMU:
MOBEPXHOCTHOE HATSKEHUE,

K03 (h (UL EHT TOBEPXHOCTHOTO

HATSHKCHUS, KaTMJUIPHBIE SIBICHUS. Y ey
3aIMChIBATh (YOPMYITY JJISI CHUITBI
TIOBEPXHOCTHOT'O HATSHKEHUs, POpPMYITy
Jlamnaca a7st OnpeAeNeHHs TaBICHHS IO
MCKPUBJICHHOW TOBEPXHOCTBIO )KHUIKOCTH,
cobupath

IKCIIEPUMEHTAIBHYIO YCTaHOBKY. [Ipusooums
npumepsl TOBEPXHOCTHBIX SBICHUN U
KAWL PHBIX SIBIICHUU.

Ipumensimo METOJ] OTPBIBA PAMKH OT
MIOBEPXHOCTH KHJIKOCTH

JUId U3MepeHus kodpduunenrta
MOBEPXHOCTHOT'O HATSHKEHHUS )KUTKOCTH.

Hccnedosamp 3aBUCUMOCTD BEJTUYHUHBI
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2.5.1.

Onpenenenre TOYKU

pochI (MMPaKTUKYM)

Haceplmennble 1 HEHACBIIIEHHBIE TTAPBI.
KauecTBeHHas 3aBUCUMOCTD IUIOTHOCTU U
JaBJICHUS

HACBILLIEHHOr'O [1apa OT

TeMIIepaTyphl,

WX HE3aBUCUMOCTH OT 00BEMA

CHJIbI, HEOOXOAMMOM JIJIsl OTphIBa

OT IOBEPXHOCTHU BOABI IPOBOJIOYHON PaMKH, OT
ee rnepumerpa

U UHMepnpemupoeams pe3ybTaThl
IIPOBEICHHBIX U3MEPEHUM.

Onpeoenamob K03 PUITUEHT TOBEPXHOCTHOTO
HATSHKEHUS KHUJIKOCTU M0 Pe3yIbTaTaM
IPOBEACHHBIX U3MEPEHUH, OLIEHUBATD
a0COJIIOTHYIO

¥ OTHOCUTEJIBHYIO MOTPELTHOCTh H3MEPEHHOMN
BEIIMYUHBIL.

Hcnonvszoeams pbraar 11t CO3IaHUS CHITBI

3aJJaHHOU BEJIMYHUHEL.

Pewamys 3anaun Ha npuMeHEHNE
(OPMYITBI 7151 CHITBI TOBEPXHOCTHOTO

HaTsDKeHUs U popmynel Jlannaca

Onepuposamov nOHAMUAMU:
HACBIIIEHHBIN U HEHACBIILICHHBIN NIap,

BJIQXKHOCTb BO3/]1yXa, abcoJrroTHas

N OTHOCHUTCJIbHAA BJIaXKHOCTD.
Ymems xauecTBEHHO ONKCEHIBATH 3aBHCHMOCTD

IIJIOTHOCTHU M AABJICHHU
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HACBIIIEHHOT 0 MTapa. BiaxxHOCTh BO3/AyXa.
AOconmroTHAS

1 OTHOCUTCIIbHAA BJIAXXHOCTb

HACBIIICHHOT'0 Tapa OT TEMIIEPaTyphl, UX
HE3aBUCUMOCTh OT 00beMa
HACBIIICHHOT' O TTapa, COOMPaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.
Ilpueooumu npumepwvi HACHIIIEHHOT O U
HEHACHIIIEHHOT O Mapa.

Hccrneoosams mipoliecc BbINaIeHUS POCHI
IPY MOHIKEHUU TEMIIEPATyPhI BIAXKHOT O
BO3YyXa

U UHMepnpemupo8ams TMONyIeHHBIE
pE3yIbTATHL

Onpedenamp 10 TOTYy4ECHHBIM
9KCIEPUMEHTaJIbHBIM JTAHHBIM
TEMITEPATypy TOYKY POCHI, U 3aTEM, C
MTOMOIIIBIO TAOJIUIIBI 3aBUCUMOCTH
JTaBJICHUS HACKIIIIEHHOTO ITapa BOJBI OT
TEMIIEpaTypbl, OTHOCUTEIHLHYIO
BJIQXKHOCTb BO3/yXa, a TAKXKe
a0COIIOTHBIE U OTHOCUTENbHbIE
MOTPEITHOCTH ATUX BEINYHUH.
Hcnonvzosams TEpMOMETD.

Pewamo 3aJa4M Ha BBIYHUCIICHUC
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2.52.

3HAKOMCTBO
C DJICKTPUYECKHM
KOHJICHCATOPOM

(TTpaKTUKyM)

DIEKTPUYECKUN 3apsiI.
DIEKTpUYECKOE MOJIE.
HanpspbkeHHOCTh U MOTeHIHal
3JIEKTpUYEcKoro noss. Pasnocrs
MIOTEHIMAJIOB U HANPSKEHUE.
N3mepeHnne HanpsKeHus.
Boast™metp. Konnencarop.
DIEKTPOEMKOCTh KOHIEHCATOPA.
[TapannensHoe

1 IIOCJIEZIOBATEIIbHOE COCINHEHNE

KOH/ICHCATOPOB

a0COIIOTHON ¥ OTHOCUTEJILHOM

BJIQ)KHOCTHU

Onepupoeams noHsamusaMu. IEKTPUIECKUN
3apsll, MEKTPUUECKOE I10JI€, HANIPSKEHHOCTh U
MOTEHIMAII HJIEKTPUYECKOT O TOJIS, PA3HOCTh
NOTEHLIMAJIOB U HaIPsLKEHUE,

KOHJIEHCAaTOp, 3IEKTPOEMKOCTb

KOHJIEHCaTopa.

Ymems BBIUMCHATH 3apsi/i KOHJIEHCATOPA MO €ro
3EKTPOEMKOCTH

Y HANIPSDKEHUIO, TPUMEHSTH (POPMYIIBI ISt
pacudera 3JIeKTPOEMKOCTH

MIPU NOCIIE0BATEIELHOM

Y IapaJijIeIbHOM COEMHEHNUN KOHIEHCATOPOB,
COOMPATh ANEKTPUUECKYIO LEITb.

IIpusooums npumepoi

[IOCJIEIOBATENBHOTO ¥ NAPAJLIIEIBHOTO
COEIMHEHHUSI KOHJIEHCaTOPOB.

Hccnedoeams 3aBUCUMOCTD

HaIlIpsHHKCHUA Ha KOHACHCATOPEC
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Uroro no pazneny

Pa3nen 3. DinexkTpoaAuHAMHKA.
3.1.  H3yuenue mporuecca
pa3psIKU KOHIEHCaTopa

(TTpaKTUKyM)

DNeKTpUUYecKil 3aps.
DneKTpuyecKoe moe.
HanpsokeHHOCTh M OTEHIMAN
3JIEKTpUYECcKOro nojs. PasHocrs
MOTEHIIMAJIOB ¥ HAIIPSHKEHHUE.
O/1C ncrounuka Toka. Ismepenue

HanpspkeHus. Boastmerp.

OT €ro0 IEKTPOEMKOCTH
U UHMePNpPemupo8ams pe3yabTaThl ITOTO
IKCIEPUMEHTA.

Onpeodenamsb OTHOIIEHUE NEKTPHUIECKUX
E€MKOCTEH ABYX KOHJICHCATOPOB IO
WU3MEPECHHBIM 3HAYCHUSIM HAMPSDKECHUS HA HUX,
OLIEHUBAThH a0CONIOTHBIE

Y OTHOCHUTEJIbHBIC ITOTPEITHOCTH U3MEPSIEMBIX

BCJIIMYHH.
HUcnoavzosams BOJIbTMCTP.
Pewams 3aJa41 Ha COCAUHCHUC

KOHACHCATOPOB

Onepuposams nousmusamu. JIEKTPUIECKUN
3apsizL, JJIEKTPUUECKOE I10JIe, HANIPSKEHHOCTh U

MOTEHIIUAJT AJIEKTPUY €CKOT0 MOJIsl, pa3HOCTh
IIOTCHIIMAJIOB U HaprDKCHI/IC,
OJ1C ucrouHuka ToKa, KOHJIEHCATOP,

QJICKTPOEMKOCTb KOHJACHCCATOpA,
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Konnencarop. D1eKTpoeMKOCTh
KOH/IEHCATOpa. DJIEKTPUIECKOE
corportuBieHue. 3akon Oma a1
MOJTHOM (3aMKHYTOM) 3JIEKTPHY €CKOI
LeMnH.

KOHI[GHC&TOP B IICIIH ITIOCTOAHHOI'O TOKa

JNEKTPUIECKOE COMPOTUBIICHUE. Yemb
dopmympoBath 3akoH Oma 151 TOTHOH
(3aMKHYTOI1) 3JIEKTPUYECKOM 1eMH,
BBIYHCIISIT 3apsi/i KOHJIEHCATOpa

IO €r0 NEKTPOEMKOCTU

U HaMIPSKEHHIO, COOMPATh AJIEKTPHUECKYIO
LETb.

IIpusooumsv npumepuvl TOBEACHUS
KOHJICHCATOPa, BKIIOYECHHOTO B LIETIh
MOCTOSIHHOT'O TOKA.

Dopmynuposams THIOTE3Y O XapaKTepe
3aBUCHMOCTH CHJIbI TOKAa OT BPEMEHU IpU
pa3psiKe KOHJIEHcaTopa

yepes pe3nucTop.

Cmpoums TpadyK 3aBUCUMOCTH CUJIBI TOKA OT
BpPEMEHHU IPH pa3psiiKe KOHIEHcaTopa yepes
pe3uCTop.

IIpumenams paBUIIa IOCTPOEHUS TpaUKOB
3aBUCHUMOCTEH (PU3NUECKUX BEITMYUH JPYT OT
Apyra.

Hccenedosams 3aBUCHUMOCTD CUJIBI TOKA
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OT BPEMEHH IIPH pa3psiaKe
KOHJICHCATOpa Yepe3 pe3nucTop u
UHMEPNPemupo8ams Ty

3aBUCHMOCTb.

Onpeoensamob SNEKTPOEMKOCTh
KOHJIEHCATOpa,

BBIpaskas ee uepe3 yriioBor K03 GuIueHTt
KacaTeJbHOH K rpa)uKy 3aBHCUMOCTH CHJIbI
TOKA pa3psIKU KOHJIEHCATOpa OT BPEMCHH,
OLICHUBATh a0COITIOTHYIO

Y OTHOCHTEJIbHYIO IOIPEIIHOCTh
AIIEKTPOEMKOCTH.

Hcnonvszoeams BOILTMETD U

CEKYHIOMeED.

Yemanaenusamo 63aumocssisu.

Pewamb KauecTBEHHBIC 33291
0 KOHACHCATOpaXx, BKIIFOUYCHHBIX B I[CTIb

IIOCTOAHHOI'O TOKa

3.2. Onpenenenue 1 Cuna toka. Hanpsokenue. 3akon OMa Ul Onepuposams nROHAMUAMU.

YACIBHOTO y4acTKa LCIIH. cuJia TOKa, HalpsiKEHUE,

COHpOTI/IBJIeHI/ISI 3HeKTpI/ILIeCKOC COHpOTI/IBjIeHI/Ie. aneKTpI/IquKoe COHpOTI/IBJIeHI/Ie
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MaTepHaia MPOBOJIOKH

(TpaKkTHKyM)

3aBHCHUMOCTD COIIPOTHUBJICHUSA
OAHOPOAHOI'O IIPOBOAHUKA

OT €0 JJIMHBI M IJIOIIaAr IMOIIEPEYHOIr 0
CCUCHMUA. YIEGHBHOG COMMPOTHUBJICHUC

BEIIIECTBA

YAEIbHOE COIPOTUBIICHUE

BELIECCTBA.

Ymems hopmynurpoBats 3aKoH OMa JIst
y4JacTKa [eNH, 3aUCHIBAaTh (GopMyITy Is
3aBUCUMOCTH CONPOTUBIICHUS

OIHOPOAHOI'O ITPOBOJAHUKA OT €T0 JAJIMHBI

H Ij1iomaan nonepeyHoro CCYCHUA, CO6I/IpaTI>

IIEKTPUUECKYIO LIEITb.

Ilpusooums npumepsi BEMECTB C
pa3IMYHbIM YACIbHBIM
COIIPOTHBIICHUEM.

Ipumensimo METOI U3MEPEHUS

MaJTBIX DIICKTPUICCKIX
COMPOTHUBIICHUM.

Hccneoosamv 3aBUCUMOCTD
HATIPSDKCHHSI MEXK/TY KOHIIAMU OTPe3Ka
MPOBOJIOKH OT JJTUHBI TOT'0 OTPE3Ka

u urmepnpemuposand pe3yJbTaTbl
IMPOBCACHHBIX HSMCPCHHﬁ, BBIYUCIIATH

QJICKTPUYICCKOC COIIPOTHUBIICHUEC OTPE3Ka

ITPOBOJIOKHU IO UBMCPECHHBIM 3HAYCHUAM

59



CHJIBI TOKA U HAIIPSKEHHUS.
Onpeoenams yaenbHOE CONPOTUBIICHNUE
MaTepualia TPOBOJIOKHU 10 H3BECTHBIM JTHHE,
JUaMETPY U COMPOTUBIICHUIO, OI[CHUBATH
a0COJTIOTHYIO

Y OTHOCUTEJILHYIO MOTPEITHOCTh YEIbHOTO
COIIPOTHUBJICHHUS.

Hcnonvzosams MyIbTUMETP B pEKUMaX
BOJILTMETpPA U aMIIepMeTpa, THHEUKY,

MUKPOMETP.

Pewame 3amaun Ha 3akoH Oma
JUTS y9acTKa I[eMy ¥ Ha 3aBUCUMOCTh
COIIPOTHBJICHUSI OTPE3Ka MPOBOJIOKU

OT €ro XapaKTCPUCTUK
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3.3.

N3mepenue BOIbT-
aMIepHoit

XapaKTepUCTUKU
MOJYTIPOBOIHUKOBOTO TMOJA

(mpakTHUKyM)

[TonmynpoBonuuku. Co6cTBEHHAS U
MIPUMECHAs TPOBOJAUMOCTD
MTOJTYTIPOBOTHUKOB.

CaoiicTBa p-n-nepexona.

[TonynpoBOTHUKOBBIN N0/

Onepuposeamo NOHAMUAMU.:
HOJTYIPOBOAHUK, COOCTBEHHAS U
IIpUMECHAs MPOBOAUMOCTb,

p-N-riepexo1, MOIYNPOBOJHUKOBBIN AUO.
Ymemb 00BSICHATE IPUPOAY COOCTBEHHOH U
IIPUMECHOU NMPOBOJIUMOCTH, CBONCTBA

p-n-nepexona, IPUHUMII 1EACTBUS
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HOITYIPOBOAHUKOBOI'O IM0/a, €r0
(GyHKIIMOHUPOBAaHUE

IIPY BKJIFOYEHUH B 3JIEKTPUUYECKYIO 1IETIb
MOCTOSITHHOT'O TOKA B MPSMOM

U B 00paTHOM HampaBjIeHUH, COOUPATH
NIEKTPUYECKYIO 11elb, YUTATh MAPKUPOBKY
HOJIYIIPOBOAHUKOBOI'O TUOJA.

1Ipueooums npumepsvl UCIONBb30BAHUS
HOJTYIPOBOAHUKOBOTO MO/

B 3JICKTPUUECKUX LEeNsX. Popmynuposams
TUIIOTE3Y O XapaKTepe 3aBUCUMOCTH CUJIbI
TOKa, TEKYLIEro Yepe3 MOIyIpOBOAHUKOBBIN
JMO],

OT MOJAHHOI'0 Ha HEro HaNpsHKEHUS.
Cmpoumbp 3KCIIEpUMEHTAIBHO BOJIBT-
amnepHyto xapaktepuctuky (BAX)
HOJTYIIPOBOAHUKOBOIO 1M0/1a

IIPU €0 BKIIFOYEHUH B 2JIEKTPHUECKYIO L€
HOCTOSIHHOI'O TOKA B MPSIMOM

U B 00OpaTHOM HaIlpaBJICHUH.
Ilpumename npaBuia NOCTPOEHUS IpauKoB

3aBUCUMOCTEH PU3UUECKUX
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Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

BEJIMYMH JIPYT OT Jpyra.
Hccneoosams BAX

MTOJIYIIPOBOAHUKOBOTI' O IN0/1a,

BKJIFOYEHHOT'O B II€Nb TOCTOSTHHOT'O TOKA B
psIMOM U B OOpaTHOM HarpaBlIeHUU

U UHMepnpemuposams

3Ty 3aBUCUMOCTb.

Onpedensamp SNEKTPUIECKOE COPOTUBIICHUE
MOJIyITPOBOJJTHUKOBOT'O MO/ P JTaHHOM
3Ha4YEeHUU

HANPSHKEHMS, OL[EHUBATh A0COTIOTHYIO U
OTHOCHUTEIBHYIO MOrPEIIHOCTh

9TON (GU3NYECKON BENMIUHBL. Mcnoav3oeams
BOJIBTMETP, aMIIEPMETP, EPEMEHHBIN
PEZUCTOP, MAKETHYIO IUIATY,
MOJIYIIPOBOAHUKOBBIN THOI.

Pewambw 3a1aun Ha 11eNU TOCTOSTHHOT'O TOKA
IIpU HAJIMYUU B HUX UJ1€aTIbHOTO

nrona
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KanenaapHo-remarudeckoe njiaHupoBaHue

Ne Pa3znesn/ Tema Koanuecr | JlaTa npoBeaeHust
Kypca BO 4ACOB | 7 . DaxKr.
Pa3znen 1. Mexanuka (204.)
11, [TorpenHoOCTH B 9KCIIEPUMEHTE (JICKIIHS) 2 09.09
1/2 16.09
1/3, OrieHKa MOTPEIIHOCTEH MPSAMBIX M KOCBEHHBIX 2 23.09
1/4 U3MepeHui (camocTosTeNnbHas paboTa) 30.09
1/5 Ycpennenue usmepenuid. CiryyaiiHasi IOTpelIHOCTb 1 07.10
(TpaKkTHKyM)
1/6 KunemaTtrueckue n3MepeHus JajdbHOCTH I1OJIeTa, 1 14.10
pacueT HauaJbHON CKOPOCTH (TPAKTUKYM)
1/7,1/8 | Tlpocreiilme reoMmeTpuecKne N3MEPEHHS 2 21.10
(camocrosTensHas pabora) 11.11
1/9.1/10 I'padukm s3KCIEpUMEHTAIBHBIX 3aBUCHMOCTEH. 2 18.11
’ I'paduueckas 0OpaboTKa JaHHBIX.
25.11
1/11, O06paboTKa HETMHEWHBIX 3aBUCUMOCTEH: 2 02.12
1/12 JMHEAPU3aIHs, TIOJICUET MIIOIIAIN O] 09.12
rpaduKoM, TOCTPOCHUE KacaTEIbHON K
rpaduky (JTeKuus).
1/13, N3mepenne 3aBUCMMOCTH KOOPAHHATHI 2 16.12
1/14 T'PaHUIIBI 00JIACTH HAMOKAHHUS OT BPEMEHHU. 2312
JluHeapu3anus 3aBUCHMOCTH
(TIpaKTHKYM)
1/15, Nzyuenue ynmpyroro rucrepesuca (IpakTUKYM ) 2 13.01
1/16 20.01
1/17, Haxoxaenne Macchl JIMHEWKH | IIIPUIIA C TOMOIIBIO | 2 27.01
1/18 ypaBHOBEIIMBAHUS phlyara (IpakTUKyM) 03.02
1/19, Haxoxenne Macchl TMHEHKY U DIIPHIIA C TOMOIIBIO | 2 10.02
1/20 YPaBHOBEIIMBAHUS pblyara (MpaKkTUKyM) 17.02
Hroro no pazaeny: 20yacoB
Paznen 2. MoaekyasipHast pu3nka u
TepMoauHAMHKA (94.)
2/21, Ornpenenenne TEIIOEMKOCTH TBEPIIOTO TeJia 2 24.02
222 | (mpaxTuKyM) 03.03
2/23, Haxoxnenne Macchl IMHEWKH | IIIPUIIA C TOMOIIBIO | 2 10.03
ypaBHOBEIIMBAHUS phryara (IpakTHKyM)

66




2/24 17.03
2/25, O dexTuBHBIN KOAPPUIMEHT )KECTKOCTU CUCTEMBI. 2 07.04
2/26 Onpenenenue moayJiisi FOHra mpoBOJIOKH ¢ TOMOLIBIO 14.04
ppruara. OnpeneneHue npeaena ynpyroim
nedopmaruu (MpakTUKYM)
2/27 N3mepenune kordduiimerTa moBepxXHOCTHOTO 1 21.04
HAaTsHKEHUS! METOJIOM OTphIBA (TPAKTUKYM)
2/28 Omnpenenenne TOYKU POChl (TPAKTUKYM) 1 28.04
2/29 3HaKOMCTBO C 3JIEKTPUYECKUM KOHIEHCATOPOM 1 05.05
(TIpaKTHKYM)
Paznen 3. Danexkrpogunamuka (54.)
3/30, N3yudenue nporecca pa3psaku KOHAEHCaTopa 2 12.05
3/31 | (WpaKTHKyM) 12.05
3/32, Omnpenenenue ynenbHOTO 2 19.05
3/33 CONPOTHUBIICHUS 19.05
3/34 N3mepenne BONbT-aMIIEPHOM 1 26.05
XapaKTepUCTUKU
MIOJIYITPOBOJIHUKOBOT'O 110/1a (IPAKTUKYM)
Bcero: 34y4.
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