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HOACHUTEJIBHASA 3AIIMCKA

Hacrosimas paboyast mporpaMMa Kypca BHEYPOUHOH JesTenbHOCTH «OCHOBBI (PU3NYECKOTO
JKCIIEpUMEHTa» (Jalee — Tmporpamma) pa3padoTaHa B COOTBETCTBHH C TpPEOOBAHUSIMH
(beneparbHOrO TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHAapTa CpeAHero oomero o0pa3oBaHUs
(matee — ®IrOC COO) [1, 2] wu HampaBieHa Ha OpraHu3alio OOy4YeHHS B (PHU3HKO-
MaTeMaTH4YeCKOM Tpo(duiIe B COOTBETCTBHH C TpeOOBaHHSAMH (enepalbHON 00pa3oBaTeIbHON
IporpaMmsl cpeanero obuero odpazosanus (POII COO) [3].

Peanmmsanus  mporpaMMbl  MOKET  COACWUCTBOBATH  JOCTIDKEHHIO  OOYYaIOIIMMHUCS
wiaHupyeMbIx  pe3yiabTatoB ocBoeHus @OOII COO, pa3BuTHIO JMYHOCTH OOyYarommxcs,
(OPMUPOBAHHIO W YIOBJIETBOPEHHIO UX COIMAIBHO 3HAYMMBIX HHTEPECOB M IMOTpPeOHOCTEH,
caMopealiu3ald  O0yJaroIuXcsi dYepe3 ydacThe BO BHEYPOUHOW JesTenbHOoCcTH. OnHOW U3
BO3MOKHBIX (OpM  peanu3alid [pOTrpaMMbl  SBISIETCS  KpykKok. [Iporpamma  MoxeT
peann30BBIBaTECSl  00pa30BaTENbHOW  OpraHW3aluedl  CcaMOCTOSITeNhbHO JHOO Ha  OCHOBE
B3aMMOJICHCTBUSI C  JAPYIUMH  OpraHU3alMsIMH, OCYIIECTBISIONIMMH  00pa30BaTEIbHYIO
TESTEIbHOCTb.

[Iporpamma kypca BHEYpOUHOW JIesTenbHOCTH «OCHOBBI (U3UYECKOTO SKCIIEPUMEHTa»
npenHasHadeHa Ui peanm3anuu B 10-11 wmaccax W HampaBlieHa Ha IOCTHKEHNE
COOTBETCTBYIOIINX pe3yNIbTaTOB, chopmynTupoBaHHBIX B (efiepalibHON paboueli mporpamme

o yueOHoMy npeamety «Duznkay (yriyoJeHHbINH ypOBEHB).

[Tpu n3ydyeHnn GpuU3NKKM Ha YrIIyOJCHHOM YPOBHE peaH3aius 3TUX MPUHIMIIOB 0a3upyeTrcs
Ha HCIIOJIb30BAaHUH CAMOCTOSITEIIFHOTO YYEHHYECKOTO SKCIEPUMEHTa, BKIOYAIONIETO, B TOM
yucie, paboTel ¢uznueckoro mpaktukyma. [Ipm sTom moj paboTamMu MpakTUKymMa MOHUMAETCS
CaMOCTOSITEJIFHOEC ~ HMCCJICIOBAHUE, KOTOPOE TPOBOJMTCS IO PYKOBOJCTBY CBEPHYTOTO,
00001IeHHOTO BUAa 0€3 TOIIaroBO WHCTPYKIMU. B pesynbrare oOecrneynBacTcs OBIAJICHUE
00y4aroIUMUCS YMEHUSIMH MTPOBOIUTH MPSIMbIC B KOCBCHHBIC M3MEPEHHSI, HCCIIEI0BATh B3aUMHBIC
3aBHCUMOCTH JIBYX (DM3MYECKHX BEIMYMH M OCYIIECTBJIATH IMOCTAHOBKY OIIBITOB IO IPOBEPKE
MPE/UIOKEHHBIX THIOTE3. Bce 3TO CIOCOOCTBYET MOCTHKCHHIO OJIHOW W3 OCHOBHBIX IIEJICH
u3yueHus (QU3MKA Ha YPOBHE CpEIHEro o0mero oOpa3oBaHUS — OBJIAJCHUIO OOYYAIOIIMMHUCS
METOJIJAMH CaMOCTOSITEIILHOTO TUIAHUPOBAHUS U MPOBEJCHUS (PU3HUECKUX IKCIICPUMEHTOB, aHAIHM3a

U UHTCPIIpCTAllU I/IH(l)OpMaI_[I/II/I, ONpEACIICHUS JOCTOBEPHOCTHU IIOJTYUCHHOI'O pE3yJibTaTa.

AKTyaJIbHOCTB peaausanuu HaHHOﬁ nporpaMmmbl  ONIpCACIICTCA  TEM, YTO €C
OCBOCHHUC TIO3BOJIACT 06y11a10m1/1Mc51 Ha IMMPAKTHUKE O3HAKOMUTHCA C PA3JIMIYHBIMU
(1)H3H‘{CCKI/IMI/I SABJICHUAMMU, SKCIICPUMCHTAJIBHO U3YYUTH PA3JIMYHBIC (1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH,
er'Iy6I/ITB CBOH TCOPCTUYUCCKHUEC 3HAHHUA, PA3BUTb UMCIOLIUCCA U HpI/IO6peCTI/I HOBBIC IMPAKTUYICCKUC
YMCHHS U HaBbIKU B obOmactu IJIaHUPOBAHUS, TIOATOTOBKH, IIPOBCACHUSA, aHAJIN3a U UHTCPIPECTAIUN

(I)I/ISI/ILICCKOFO OKCIICpUMCHTA.



[Iporpamma maeT 0Oy4yaromKUMCsl BO3MOKHOCTb PHOOPECTH MPAKTUYECKUNA OMBIT pabOTHI C
na0opaTOpHBIM ~ 000pYOBaHMEM, OBJIAACTh KOHKPETHBIMH TPHEMaMHU  HCCIIEI0BATEIbCKON
JEATeNbHOCTH HAYMHAIOUIETO (pU3MKa-dKCIepuMEHTaTopa, CQOPMUPOBATH HABBIKM OLIEHKU
MOTPEIIHOCTEN PEe3yabTaTOB H3MEPEHUS (PU3UUECKUX BEIUYUH. Peanuzanus IPOTPaMMBI
cozmaer  ycinoBus Ui (OpMHpOBaHHS y OOYYarolIMXCs HECTAaHAAPTHOI'O KPEaTHBHOTO
MBIIIJIEHUS, COAECUCTBYET Pa3BUTHUIO MHIUBUIYAJIbHOCTU CYXACHUH, (HOPMHUPOBAHMIO KYIbTYpPbI
000CHOBaHHS COOCTBEHHOTO MHEHHS U CBOOOJIBI €0 BBIPAKCHUSI.

[Iporpamma Moxetr ObITh BOCTpeOOBaHa OOYYarOIIMMMCS, KOTOpPblE HMMEIOT HHTEpPEC U
MOTHBAIMIO K YIUIYOJ€EHHOMY M3y4eHUI0 (U3MKM M MaTeMaTHKH, TOTOBATCA K YYacTHIO B
OJIMMITNAJAX IIKOJBbHUKOB 110 (PU3UKE, B paMKaX KOTOPBIX MPEAYCMOTPEH MPAKTUUECKUHN TYp.

IIporpamma mpecnenyeTr He TOJBKO 0OOpa3oBaTelIbHbIE, HO U BOCHUTATENIbHBIE IIEIIH,
ITOCKOJIBKY COOTBETCTBYET HJEE SKOJOTM3allMu U HUJiee MPUKIAIHONW HAIPAaBIEHHOCTH, KOTOPHIE, B

quclie APYruX UeH, MoJ0kKeHbl B OCHOBY Kypca (pusuku, nuzyyaemoro Ha crynenu COO.

BapuaHTthl peaju3zanuy nporpaMmsl ¥ GopMbI POBEICHUs 3aHATHIA
Peanuzanus mporpaMMbl IpearnojiaraeT coueTaHue paziUyHbIX (OpM IpyHIoBOW pabOThI

(CJ'IYI_HaHI/Ie J'IeKIIPIfI, JUCKYCCHUH, MOHTaX OKCIICPUMCHTAJIBHBIX  YCTAHOBOK, IMPOBCACHUC
¢bu3nyecKkux H3MEPEeHUH T10J] PYKOBOJCTBOM TpENoAaBareisi) W HWHAUBUAYAJIbHON paboThI
(BBITIOJIHEHUE CaMOCTOSITEIPHBIX pPa0OT W paboT MpakTUKyMa, O0OpabOTKa W WHTEPHpETaIus
pe3ynbTaToB (pU3UUYECKUX u3MepeHuit). Mcmonp3oBanue Takux (popm pabOThI MOMOTAET pa3BUBATH
y 00yUaIOIIMXCsI, C OJTHOW CTOPOHBI, HABBIKM BOCIPHUATHS HOBOW WH(MOpMAIMK TPU Pa3THIHBIX
¢dopmax ee mosiaum, a ¢ IPYroi CTOPOHBI — AKTHBHOCTD, CAMOCTOSATEIIBHOCTD U TBOPYECKOE HAYAIIO.
B memom peamm3anust JaHHOW TPOTpaMMBI  JIOJDKHA — TTOJIOKUTEIBHO CKA3bIBaThCS Kak Ha
aKTyaIn3aluu 3HaHUH, YMEHHH U HaBBIKOB oOyJaromuxcss B paMKax  HX
npeanpopecCHOHATBPHON TEXHOJIOTHYECKOW (MHXEHEPHOW) MOATOTOBKH, TaK M Ha COIMAJIBHOM
(hOopMUPOBAHHUY JIMYHOCTH 00 YUJAFOIIIUXCS.

[Iporpamma kypca paccuntaHa Ha 34 4acoB, B paMKaX KOTOPBIX MPEIYCMOTPEHBI TaKHE
dbopMbl  pabOT, Kak JICKIUH, CAMOCTOSTEIbHbIC pPabOThI W paboThl TpakTUKyma. B xoxe
CaMOCTOSITEJIBHBIX pabOT OoOydJaromuecss MoJ KOHTPOJIEM TPErojaBareisi 3aKpeIuisiioT HOBBIE
3HAHMS, OTPA0ATBIBAIOT OIPE/CICHHBIC YMCHHS M HaBBIKH. PabOThI MpakTHKyMmMa MOJPa3yMEBarOT
CaMOCTOSITEJILHOE PElICHHE O0YYaIOUUMUCS IKCIEPUMEHTATBHBIX (QU3NYECKUX 3amad. Temaruka
paboT TpaKTUKyMa ¥ TMOPSAJOK UX CJICJOBAaHUS COOTBETCTBYIOT CTPYKTYpE TEMAaTHYECKOTO
TUTAaHUPOBaHUs denepanbHOi padoyel mporpamMmbl o yaeOHomy npeameTy «Duznkay (yriyOneHHbIH
YPOBEHB).

[IporpaMmma paccuMTaHa Ha peanu3alUi0 B Te4YeHHe JBYX JeT oOydenus B 10-11
KJlaccax MpH MPOBEACHUHU 3aHATUN OJMH pa3 B Hememo oo0bemoM 1 yac kaxnoe. [lo ycmoTpenuto
YUUTENS TOPSAOK CIEIOBaHUS 3aHATUH MOXET OBbITh HM3MEHEH, a HEKOTOpble MOTYT OBITh

HUCKIIIOYCHEI.
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JlonmyckaeTcsi peanusanysi 4acTH HpOrpaMMbl B TEUEHHWE OJHOro ydeOHOro roma — s
oOyuatonuxcss Toidbko 10-ro mimm Tompko 11-ro kmacca. OgHAako B ATOM ciiydae mpH paboTe C
oOyyaromumucst 11-ro kimacca peKOMEHAYETCS HAuMHATh HM3JIOKEHHE Y4eOHOTO Marepuaia c
MIPOBEACHUS 3aHATHH, HANIPABJICHHBIX HA OCBOCHHE O0YYAIOIIUMUCS OCHOBHBIX IIPHEMOB H METO/I0B
00pabOTKM pe3ylbTaTOB (PHU3UYECKMX H3MEPEHUH M OIEHKM TnorpemHocted. Jlms  3toro
pekomenayercs: 1) mpoBectu B kiacce 3aHatus Ne 1, Ne 3 u Ne 5 u3 nporpammser 10-ro kitacca; 2)
3a7aTh Ha JOM BbImoyiHeHUe 3amanuit Ne 2, Ne 4 u No 6 w3 mporpammer 10-ro knacca; 3) B
TambHEeHIeM ciienoBath nporpamme 11-ro kimacca, MCKIIIOUMB M3 HEE, MO YCMOTPEHHUIO YUUTEs,
Kakue-nmuoo Tpu 3aHsaTus (Hanpumep, Ne 16, Ne 17, Ne 18).

Psan pabot mpakTukyma (Ha yCMOTpPEHHUE YUUTENsl) MOKET ObITh 3aJaH OoOydarolmuMmcsi Ha
JIOM JUISL CaMOCTOSITENIFHOTO BBINOJHEHHUS C TOCIEAYIOIMIMM KOHTPOJEM H OOCYXICHHEM

ITOJTY4EHHBIX PE3YJIBTATOB.

B3aumocss3b ¢ enepasibHoii paGoyeii NporpaMMoii BOCIIMTAHUSA
[Iporpamma pa3zpaboTaHa ¢ y4eToM peKOMEHnanui ¢eaeparbHON padouell mporpaMMbl
BOCIUTaHUS. B  YacTHOCTH, OHa YYUTBHIBAET IICHXOJIOTO-TIEJarOrMYecKue OCOOEHHOCTH

COOTBETCTBYIOIIEH BO3PACTHOM KaTeropuu 00ydJarouXcs.

[IporpamMmma COOTBETCTBYET TaKMM IIEJISIM BOCITUTAHUS OOYJarOIIUXCS, KaK pa3BUTHE

JINYHOCTH, CO3JaHUE YCIOBUM ISl CaMOONIpeAesieHUsI U coupanu3auud. [Iporpamma  comeiicTByet
PELICHUI0  CIEIYIOLUX 3aga4 BOCIUTaHUS 00y4YaIONINXCS:

yCBOEHUE 3HaHUM,  HOpPM, JyXOBHO-HPABCTBEHHBIX ILIEHHOCTEH,

TPaIUIi, KOTOPBIE BRIPA0OTAIO POCCUICKOE 001IeCTBO; (POPMUPOBAHHUE U Pa3BUTHE JTMUHOCTHBIX

OTHOILIEHU K  3TUM HOpMaM, LEHHOCTSIM; npuobpeTeHne

COOTBETCTBYIOIET0 3TUM HOpPMaM, [ICHHOCTSIM, TPAAULIUSIM COLUOKYIBTYPHOTO OTIbITAa MOBEACHHUS,
OOLIEHUS, MEXIMYHOCTHBIX M COLMAJIbHBIX OTHOIICHUN, MPUMEHEHUS MOTY4EeHHBIX

3HaHU; JOCTHXKEHUE JIMYHOCTHBIX pEe3yabTaTOB OCBOEHUS

o0meoOpazoBaTebHOM Tporpammbl 1o ¢usuke B cooTBercTBUM ¢ PI'OC COO. IIporpamma

COOTBCTCTBYCT CJIICAYIOIIIMM OCHOBHBIM HAIIPABJICHUAM BOCIIMTAHUS.

1) TpymoBoe BocnMTaHHE — BOCIUTAHHE YBAKEHUS K TPYAY, TPYAAIIMMCS, PE3ylbTaTaMm
TpyAa (CBOEro M Jpyrux Jrojel), OpHEHTalMs Ha TPYJIOBYIO IESITEIbHOCTb, HOJIy4eHUe
npodeccuy,  JIMYHOCTHOE  CAMOBBIp@KEHHE B IPOJAYKTHUBHOM, HPAaBCTBEHHO JOCTOMHOM TpYyAe
B POCCHHCKOM OOIIECTBE, JOCTHKEHHE BBLIAIOUIMXCS pPE3ylbTaTOB B MpodeccuoHaIbHON
neaTenbHOCTH. LleneBbIMi OpHUeHTHpaMM SABJISIOTCS: (OPMHUPOBAHHUE OCO3HAHHOW TOTOBHOCTH K
MOJIy4eHHIO0 TMPO(ecCHOHAILHOTO 00pa30BaHus, HENPEPhIBHOMY OOpa30BaHUIO B TEUEHUE JKHU3HU
KaK YCIIOBUIO YCIEIIHONH mpodecCHOHaIbHOM U OOIIECTBEHHON JAEATENbHOCTH; IOHUMaHHE
cneunuku caMooOpa3zoBaHMSd M MPOPECCHOHAIBHOM CaMONOJATOTOBKM B HH(POPMALUOHHOM
BBICOKOTEXHOJIOITMYECKOM OOIIECTBE, TOTOBHOCTH YUYUTHCS U TPYIAUTHCS B COBPEMEHHOM OOILECTBE;
OPUEHTUPOBAHHOCTh HAa  OCO3HAHHBIA  BbIOOp  cepbl  MpodeccCHOoHaTBHON  TpPYyIOBOM
NEeATEIbHOCTH B POCCUIICKOM OOIIECTBE C YUETOM JIMUHBIX KU3HEHHBIX IJIAHOB, MOTPEOHOCTEN CBOEH

ceMbH, 00IIeCTBA.



2) DKOIOTMYeCKOe BOCHUTaHHE —  (OPMHPOBAHHE  DKOJIOTMYECKOHW  KyIbTYpBHL,
OTBETCTBEHHOT0, OEPEKHOTO OTHOMICHUSI K MPUPOJE, OKPYXKAIOMIEH cpelie Ha OCHOBE POCCHUHCKUX
TPAAUIMUOHHBIX IOYXOBHBIX HGHHOCTCﬁ, HAaBBIKOB OXpaHbl, 3alllUTbl, BOCCTAHOBJICHUA IIPUPOMBI,
OKpyXaroien cpeabl. L[eaeBbIM OpUEHTHPOM SIBISETCS OCO3HAHME HEOOXOJAMMOCTH MPUMEHEHUS
3HaHUA CCTCCTBCHHBLIX W COLMUAJIBHBIX HAYK JId pa3yMHOTIO, 6epe)KJ'II/IBOFO IMpUPOAOIIOJIb30BaAHUSA B

OBITY, OOIIIECTBEHHOM MPOCTPAHCTBE.

3) lleHHOCTH HAYYHOTO MO3HAHHS — BOCIMTAHHE CTPEMIIEHHS K MO3HAHHIO Ce0S M APYTHX
JIOAEH, HPUPOJbl M OOIIECTBAa, K IOIYYEHUIO 3HAHUH, KaueCTBEHHOIO OOpa30BaHUA C y4ETOM
JUYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN.

lleneBpiMM  OpHUEHTHUpaMH  SBISAIOTCA:  (OPMHUPOBAHUE  JESITEIBHO  BBIPAKEHHOTO
MI03HABATEIbHOIO MHTEpeca B 00JIacT (PU3MKU C YYETOM CBOUX HMHTEPECOB, CIIOCOOHOCTEH,
JOCTH>KEHHM; IIOJy4eHHE MPEACTABICHUNM O COBPEMEHHOM HAydyHOM KapTHHE Mupa, O
JOCTHKEHUSIX HAyKW U TEXHUKH, O 3HAUEHUM HAyKH B JKU3HU POCCHICKOro 0OIIecTBa,
obecriedeHUH €ro Oe30MacHOCTH; MPHOOPETEHHE HABBIKOB KPUTHYECKOTO  MBIILUICHUS,
OTpeJeNieHusT  JOCTOBEpPHON  HayyHOW  uHopMalMu W  KPUTUKHM  AHTUHAYYHBIX
Mpe/ICTaBICHHUI; pa3BUTHE M TNPUMEHEHHE HAaBBIKOB HaOIIOJIEHUS, HAKOTUICHUS
cuctemMaruzaluu  (pakTos, OCMBICJICHHSI ~ OTbITa B E€CTECTBEHHO-HAY4YHOH 00sacTi
MO3HAHHUS, UCCIIEI0BATENbCKOM €A TEIbHOCTH.

Oco0eHHOCTH PAa0OTHI yUHTE sl 110 POrpaMMme

[Ipu peanuzanuu JaHHOW MPOrPaMMBI 3ajlaya YYHTEIs COCTOMT B TOM, YTOOBI CO3JIaTh
YCIIOBHUS JUISI YCBOCHHSI O0YJarONIMMUCS HOBBIX 3HAHHM, TPHOOPETEHUS WMHU HOBBIX YMEHUH |
3aKpEIJICHUS HAaBBIKOB, HEOOXOJMMBIX IS MPOBEIACHHS (PU3NYCCKUX IKCIECPHUMEHTOB U aHAN3a
MTOJTYYCHHBIX PE3y/IbTaTOB.

JIJis penieHHus 3TOW 3ajadyd HEoOXOOMMO Hajauuue B KaOuWHeTe (U3MKH 000pyI0BaHUS,
KOMILJICKTYIOLIUX u PacXoIHBIX MaTEpHAJIOB, TpeOyIOIMUXCS  JUIsL  MPOBEACHHS
CaMOCTOSITCIIBHBIX pa0boOT U padOT npakTukyma. [lepedens npemiaraeMeix  pabotr  cHopMHpOBaH
TaKUM oOpa3zom, 4TO MOJrOTOBKA K WX  MPOBEACHHUIO HE  JOJ/DKHA  BBI3BIBATH
CYIICCTBCHHBIX  3aTPYJHEHHH — BCe HEOOXOaUMOE Ui pealH3allid IPOrpaMMbI, Kak
MpaBWwiIoO, JIMOO HAXOAWTCA B KabuHere (PHU3UKH, JHOO JOCTYIHO B IMOBCEIHEBHOM OBITOBOM
obuxone.

[lepen HavanoM 3aHATHI YYUTEIH PEKOMEHIYETCS CaMOCTOSITENIHO BBINOJHUTH BCE
TEOPETHUYECKUE 3aJlaHMsl, CAMOCTOSATENIbHbIC Pa0OThIl M PAaOOTHI MPAKTHKYMa, KOTOPBIC JIOJDKHBI
OyIyT BBINOJHATh OOydaromuecs. ITO JacT YYUTEII BO3MOKHOCTh  HE  TOJBKO  BBISIBHTH
BO3MOXHBIE TEXHHYECKHE TMPOOIEMBI, HO U MOJYYUTh KOHTPOJIbHBIC PE3YAbTAThl U3MEPEHUN U
ux 00paboOTKH, KOTOpbIE MOHANOOATCS AN NalbHEWIIEH MPOBEPKHU MPAaBUIBLHOCTH BBIMOJHEHUS
paboT 0OyyaromuMHucs.

[Tockonbky OJHUM W3 TIABHBIX PE3YJIbTaTOB PAa0OTHI YUUTENsT B paMKax BHEYPOUYHOM
JEeSITELHOCTH SIBIISIETCS JTUYHOCTHOE PA3BUTHE OOYHYAIOIIUXCS, YUUTENI0 PEKOMEHAYETCS TMpH
MPOBEJICHUU 3aHATUH MO TMporpaMMe AaKTUBHO YYacTBOBATh B JICATEIHHOCTH OOYUaIOIIUXCS,
KOHTPOJHUPOBATh XOJ BBITIOJIHEHUS MMH DJKCIIEPUMEHTAIBHONW  paboThl, HAIPaBISATh u

KOPPCKTHPOBATL HX I[eﬁCTBHH,
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CBOEBPEMEHHO YKa3bIBaTh Ha OMOKH 51 HEJI0YETHI, MIOJICKa3bIBaTh U
JIE€MOHCTPUPOBATD MPABHIILHBIE CTIOCOOBI BBHITIOJIHEHUS MTPAKTUYECKON pabOThI, 00CYXKIaTh TPUIHHBI
¥ BO3MOJKHBIE MOCIIEICTBUS JAOMYCKaeMbIX omHOoK. Bo BpeMs 3aHATHII HEOOXOIUMO MOIAEPKUBATH
T00poXKeNTaTeNIbHYI0 aTMOC(hepy COTPYIHNYECTBA.

Yuutento cienyer y4uThIBaTh, YTO JIOTMKA OCBOCHHUS IIPOrpamMMbl IPEANOJaract
IOCIIEI0BATEIbHOE M3y4EHUE MaTepuala — CHadajga oOydaroliuecs IOJDKHBI OCBOMTb Oa30BbIE
MIPUEMBI © METOJIbI MPOBEJCHUS (PU3MUECKUX U3MEPEHUH W 00pabOTKH IMOJy4aeMbIX PEe3yIbTaToOB,
a yXKe€ 3aTeM INPHUMEHATh HMX HA MPAKTUKE IO CXEME «OT IPOCTOTO K CIOKHOMY». [lotomy
MIpUMEpHas cXxeMa IIPOBECHUS 3aHATHI 110 MPOTpaMMe MOXKET OBbITh CIeTYIOIIEH:

1) 00BsICHEHHE TCOPECTUUCCKOro MaT€purajia 1o T€Me;

2) MOATOTOBKA K BBINOJHEHUIO CaMOCTOSTEIbHOM paboThl WM pabOThl MpaKTUKyMa —
oOCyXJeHre  3aJaHus, YCTPONCTBA  HAKCHEPUMEHTAIBHOM  YCTAaHOBKH,  HEOOXOAMMOIo
TCOPETHYCCKOIO Marcpuaaa, MNPUEMOB M MCTOJOB IIPAMBIX OSKCIICPHUMCHTAJIBbHBIX HSMCPCHHﬁ,
Croco60B UX 00pabOTKH U OLIEHKH MOTPENIHOCTEN U3MEpEHHI;

3) mpoBeneHWE CaMOCTOSTENHHOH pabOTHl MAM  PaGOTHI  TIPAKTHKYMa, KOHTPOIb

MIPAaBUJILHOCTH IIPOBEJICHUS U3MEPEHU;
4) 06paboTKa MOTyUEeHHBIX SKCIIEPUMEHTAEHBIX JAHHBIX, OIIEHKA TTOTPENIHOCTE}H;

5) o6cyxaenue pe3ynbTaToB 06paGOTKH MOTYYEHHBIX SKCHEPUMEHTATBHBIX JAHHBIX U
MPOBEPKA UX MPABHIBLHOCTH.

B ciydae HexXBaTKM BpeMEHH Ha pealM3aldi0 B KiIacce IyHKTa 4 JaHHOW CXEMBI
PEKOMEHIYeTCsl MPEUIOKHUTh OOYJYarOIUMCS BBITOJHUTH COOTBETCTBYIOIUE NEHCTBHS JOMa, a
MyHKT 5 peanu3oBaTh B Hadaje CJCAYIONMIETO 3aHATHA, JUOO0 TPOBECTH HEOOXOIUMBIC

00CYXIeHHS C O0YUJAIOIUMHUCS B TTOPSAKE UHANBUAYATbHON paOOTHI.



COJIEPKAHUE KYPCA BHEYPOUYHOM JEATEJIHOCTH
«OCHOBBI ®U3MYECKOI' O DKCIIEPUMEHTA
(PU3UKO-MATEMATHUYECKUA MTPO®UJID)»

10-11 KJIACC

3ansaTue 1. [lorpeniHocTu B 3KCIIepUMEHTe

Jexkuyua  «llorpemHoctu OPSIMBIX  U3MEPECHMID). O6cyxaercs pupoja
BO3HMKHOBEHHUS MOTPEIIHOCTEN, METOIbl X MUHUMU3ALIUU U OLIEHKH.

Jekyus «IlorpenHoCTH KOCBEHHBIX HU3MepeHMi». OOCYXAaroTcsi METOAbl U MPHEMbI

OLIEHKH MOTPEIIHOCTEN KOCBEHHBIX H3MEPEHHIA.

Hcnonvszyemvie mamepuansi: [4], yacts 1.

3ansTue 2. OueHKa NOrPeUIHOCTEH MPAMBIX M KOCBEHHbIX H3MepeHHU
Camocmoamenvhan paboma «OUEHKA IOTPEITHOCTEN KOCBEHHBIX U3MEPEHUI 110

pe3ynbTaTaM NPSMBIX U3MEPEHUI.

3ansatue 3. VYcpeanenue wusMepenuil. CuyyaiiHasa mnorpemHoctb. KuHemaTmueckue
U3MepeHus

Jlexkyua «CnydyaiiHple TIOTPEIIHOCTH». B COOTBETCTBMM C YPOBHEM MOJATOTOBKH
00yJaromuXxcsi U JOCTYITHBIM 000pyJOBaHHEM MOXKET OBITh TpPOBEIEHA OJHA W3 JBYX paboT
MpPaKTUKyMa.

Ilpakmukym Ne 1

3aoanue. Ormpenenute ¢ MaKCUMaJbHOM TOYHOCTBIO CPEIHIOID CKOPOCTH JIBHKEHUS
3€epHBIIKA MIIeHa B OyTHUIKE C BOJOH.

ObopyodosaHue. [Tmeno, HaTOJHEHHAS BOJIOM MJIaCTUKOBAS OyTblIIKa C
OTPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, JTUHEHKA.

Kpamxkoe onucanue peutenus. [TpoBouTCs cepus HKCHEPUMEHTOB IO
MU3MEPEHUIO C TIOMOIIBIO CEKYHIOMEPa BPEMEHHU MPOXO0KICHUS 3EPHBIIIKOM IIIIEHA B TOJIIIE BOJIBI
HEKOTOpOro (UKCUPOBAHHOTO pPACCTOSHUS BIOJb BEPTHKANIHM. BbluucliseTcs cpeaHee BpeMs
NBUKEHHS 3epeH. PaccunMThiBaeTcsi cCpenHss YCTAaHOBHBIIASCS CKOPOCTh OSTOTO JBWKEHHUS.
OneHnBaeTCs MOTPEIIHOCTb.

Onucanue cxooiceti pabomvl NPAKMuKyma: BCEPOCCUICKas OJMMIIMA[A MIKOJHLHUKOB IO

¢busmke, pernoHanbHbIi 9Tan 2023 ., 3agaya «Ilmeno u Bs3kocth» [9, 10].



Ilpakmuxym Ne 2

3aodanue. Cobepure yCTAaHOBKY MJIS 3allyCcKa IIApUKa B IOJIET C HEKOTOPOM BBICOTHI C
(UKCUPOBAaHHON  TOPU3OHTANIBHOM  HAvaJdbHOM  CKOpocThio.  Mccnmenyiite  3aBHCHMOCTB
BEPTUKAJIHHON W TOPU30HTAILHONW KOOPJMHAT IIapuKa npu mosiere. Onpenennure CKOpOCTh Mapuka
B HayJaje MoJeTa.

Obopyoosanue. CTaJIbHOW IIAPUK, IYCKOBOE YCTPOMUCTBO (OTPE30K aTOMHUHHUEBOTO
npowiIs, MarHUT HEOJMMOBBIM, [Ba CTaJbHBIX IIapWKa), INTATHB C JANKOH M My(TOMH,
MaJIIPHBIN CKOTY, pyJIeTKa, KOMMMpPOBaIbHas Oymara.

Kpamxoe onucanue pewenus. OcymecTBiseTcst cOOpKa MyCKOBOW ycTaHOBKHU. [TpoBoauTcs
CCpUA SKCICPUMCHTOB IO 3aIlyCKYy HIapHWKa B IOJICT U USMCPCHHUIO KOOPAWHAT MaJCHUSA HIapHUKa
OTHOCHUTCJIIBHO TOYKH C6pOC3. Ilo MOJIYYCHHBIM OJAaHHBIM PACCUYHUTBHIBACTCA Ha4daJlbHAasA CKOPOCTH
oJIeTa IapukKa.

Onucanue  cxoxceli  pabomvl  Npakmukyma:  MEXKIyHapoIHas  OJIMMIHAgA  TI0

sKciepuMeHTanbHO# pusuke 2021 1., 3amaua «[lymka» [11].

3ansTue 4. [Ipocreiiiue reoMeTpuyeckue u3MepeHHus

Ilpakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIWHY TPOBOJIOKH M BHEITHUUN
JTUaMETp WIJIbI, TUIONIA b HAPUCOBAHHOW Ha jucTe Oymaru ¢urypsl, o0bem Opycka. OrneHuTe
MOTPEIIHOCTH.

Obopyoosanue. TlpoBoynoka, Wria OT MmIpuUIla (CO CTOYCHHBIM OCTPHEM), H300pakeHue
¢burypsl cioxxHON (QOopMbI Ha Pa3IMHOBAHHON KBajpaTamMu Oymare, JepeBSHHBIN OpyCOK, JIMHEHKa,
ITAaHT €HIUPKYJIb.

Kpamxkoe onucanue pewenus. TIpoBonsTcss M3MEpeHUs TOJIIHUHBI MPOBOJOKH METOJOM
psnoB. [IpoBoauTcs U3MepeHue nuamMeTpa Uribl METO0M MpokaThiBaHus. [IpoBoauTcs usmepenue
wionaau GUrypsl METOI0M IMOJACYETa MIIOMIAIU 10 KIEeTKaM CETKH M3BecTHOro miara. [IpoBogutcs
u3MepeHue radaputoB Opycka U BblYHCIEHHE ero ooObeMa. OLeHHMBaeTCs MOTPEIIHOCTb
M3MEpEeHHBIX BenuyuH. [IpoBoaWTCS mpoBepka MPaBHWIBHOCTH H3MEPEHHUS JUaMeTpa WIJbl C

IIOMOIIIBIO IITAHTCHIUUPKYJIA.

3ansitme 5. I'padukm  IKCIepUMEHTAIbHBIX 3aBHCHMOCTEI. I'paduyeckasn

00padoTKa JaHHBIX
Jdekyua  «Odopmienue rpadukoB AKCIIEPUMEHTATBHBIX 3aBHCHUMOCTEHA.

I'padpuueckast 00paboTka taHHBIX». OOCYX1al0TCSI OCHOBHBIE ITPaBUiIa 0(POpPMIICHHS IPpaUKOB
3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH JPYT OT APYTra.
Camocmoamenvnaa  paboma  «Iloctpoenue  rpadukoB B~ COOTBETCTBHHM C

W3YYCHHBIMU TIPAaBUIIAMU C UCIIOIF30BAHNEM TOTOBBIX TAOUII C JAHHBIMID.

Hcnonvzyemvie mamepuanvi: METOJUUYECKHE pPeKOMeHAaruu LleHTpanbHON IpenMeTHO-
METOJUYECKON KOMHCCHUHU IO OIICHMBaHUIO O(OpMIeHUS TpadUKOB HA MPAKTUYECKUX Typax
BCEPOCCHIICKOI OJIMMITHA/IBI IIKOJIBHUKOB TI0 (usuke [12].

iy



3ansTue 6. O6padoTka HeIMHEHHBIX 32aBUCHMMOCTEll: JIMHeapu3alusi, NoAcYeT MUIOIIAAU O/
rpagukoM, NOCTPOEHHE KACATEIbHBIX K IPaUKy

Jexkyua «Jluneapuzanysi SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH W Jpyrue Trpaduueckue
CrocoObl 00pabOTKHU JTaAHHBIX).

OOcyxmaercss METOJl 3aMEHbl MEPEMEHHBIX IpPH JHMHEAPH3AIHUU SKCIIEPUMEHTAIBHBIX
3apucuMoctTedl. OOcyxmaercst (U3WYECKHWd CMBICT IUIOMIATd MOJ TIpadUKOM U YIIIOBOTO
Kod(uIreHTa KacaTeIbHOM K TpaduKy.

3ansTue 7. HW3mepenue 3aBHCHMOCTH KOOPAMHATHI TPaHUIbI odJacTu
HAMOKAHMS OT BpeMeHH. JInHeapu3amusi 3aBUCHMOCTH

Ilpakmukym

3aoanue. Boipexbre u3 OymaxkHOU canderku JieHTy manuHor 30 cM W mmpuHON 2-3 cM.
OnyctuTe KOHEI] OyMakHOW JICHTHI B BOJAY M BKJIIOUHTE CEKyHJIOMep. M3yduTe 3aBUCHUMOCTH
KOOPJMHATHI TPAHUIIBI 00IaCTH, MMPOTUTABIIEHCS BOIOH, OT BpeMeHu. OmnpenenuTe XxapakTep 3TOu
3aBHCHMOCTH.

Obopyoosanue. Cekynaomep, Oymaxxubie canderku, pyiaeTka, damka [lerpu.

Kpamxoe onucanue pewenus. CTaBUTCS ONBIT 10 W3YyYCHHUIO JBWKCHUS TPaHUIIBI
HaMOKaHusi OymaxkHoM canderku. Vcmonb3yercs 3aMeHa MEpEeMEHHBIX Ul JIMHeapu3aluu
3aBUCHUMOCTH U TOCTPOEHUSl JTUHEMHOTO rpaduka, KOTOPBIM BHOCIEACTBUU IO3BOJISIET CYAUTH O
KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooxcetl pabomul npakmuxyma: [5], 3amada Ne 32 «HamokaHue TKaHN».

3ansitue 8. U3ydyeHue ynpyroro rucrepesuca
Ilpakmuxym
3aoanue. 3akpenuTte ¢ MOMOIIBIO 3a)KUMa TUHEIKY Ha cTouie. [IponeHbTe nyKKy 3axuma B

KOJIBIIO 0aHKOBCKOMH PE3UHKU. 3auenHTe KPIOYKOM IWHAMOMETpPa KOJIBLIO



pesunku. W3mepbTe 3aBUCUMOCTh [UIMHBI PE3WHKH OT PACTATUBAIOLIEH CHJIBI MPU HArpy3Ke
(pactspxkenun) u pasrpyske. IIpoeautre usmepenus ¢ marom B 0,5 H, mpu kaxaoM u3MepeHuu
nenaite 3anepxkky B 30 c. [Toctpoiite rpadmk M3MEpPEHHON 3aBUCHMOCTH, OIUIINTE €€ XapakTep.
CrnenaiiTe TpeANoONOXKEHUs O MpUYMHAX HAOII0JaeMON 3aBUCMMOCTH. PaccumTaiite, B KaKux
npeaenax JexXuT KOdDPHUIIMEHT KEeCTKOCTH PEe3MHOBOTO KoJbla. MCrmomp3yst mojydeHHbIE JTaHHEIE,
paccumTaiiTe, Kakylo SHEPTUIO OTJIOTHIIA PE3UHKA 32 BpEeMs IMPOBEACHUS U3MEpECHUH.

Obopyoosanue. Jlunelika, 3auM, TUHAMOMETpP C mpenenaoMm uaMepenuid 5 H, pesunoBoe
KOJIBLIO (pe3uHKa Jyisi 0aHKHOT), CEKYHIOMED.

Kpamkoe onucanue pewenus. BbINONHSIETCS ONBIT MO H3YYEHUIO 3aBUCUMOCTH CHJIBI
YOPYTOCTH PE3NHOBOTO KOJIbIA OT €0 JUTMHBI MPU MTOCTENEHHOM YBEIMYEHUH U TIPH MOCTETIEHHOM
YMEHBIIEHUH pacTaruBatomiel cwibl. Habmiogaercst sBiieHuMe ymnpyroro rucrepesuca. /J[se
MOJTyYCHHBIE SKCIIEPUMEHTAIbHBIC 3aBUCUMOCTH HAaHOCATCS Ha oauH rpaduk. [IpoBoautcs anamus

ITOJy4EHHBIX PE3YJIBTATOB.

3ausiTue 9. Haxo:xaenue MacChl JINHEHKHU 4 1npuina ¢ TMOMOLIBIO
YPABHOBEIIMBAHMS pbluara

Ilpakmuxym

3aoanue. Onpenenure ¢ MaKCUMAaJIbHON TOYHOCTHIO MACCy IITIPHUIIA U MAcCCy JUHEHKH.

Obopyoosanue. npury oobsemom 20 mut, JIMHEHKA, CTaKaH ¢ BOJOM.

Kpamroe onucanue pewenus. K KOHIy JMHEWKH, KOTOpas MCHOJIb3yeTCs B KaueCTBE
pplyara, MOABEHIMBAETCA IIpUL. M3mepsercs 3aBUCUMOCTb KOOPJAMHATBI TOYKH OIOPBI
YpaBHOBEILIEHHOTO phlyara oT oobeMa Bojbl B Impuile. [1o moaydeHHbIM JaHHBIM OMPEeINIOTCs
Macca WIpULa U Macca JIMHEUKH.

Onucanue cxodiceti pabomvl nNpaxmukyma.: PETHOHANBHBIA ATanm onumnuanasl uMm. JDx. K

Makcgermna o ¢pusuke, 2014 ., 8 knace, 3anava «HenecTpyKTHBHBIN aHATN3Y.

3anstue 10. U3mepenne ko3(ppuumeHTa FJHEPreTH4eCKUX NMOTePb NMPH OTCKOKE IMIAPUKA OT
NOBEPXHOCTH

Ilpakmuxkym

3aoanue. llpoBeauTe UCCIENOBAaHUE 3aBUCUMOCTH BBICOTHI OTCKOKa IIapUKa IOCIe
COyAapeHusi C MOBEPXHOCTBbIO CTOJIAa OT BBICOTHI cOpoca. [IpoBeauTe OMBIT AN OBYX THUIOB

IIapUKOB. Onpe,ueJmTe XapaKTep 3aBUCUMOCTH.



Obopyoosanue. 1llapuk 11 HACTOJBHOTO TEHHHCA, PE3MHOBBIA MIAPHK
«TIOTIPBITYH», PYJIETKA, MAISIPHBIA CKOTY.
Kpamkoe onucanue pewenus. 1IpoBoauTCs ONBIT 110 U3MEPEHUIO BBICOTHI OTCKOKA ILIapUKa
IIOCJIE COYHApEHUs C IOBEPXHOCTHIO TOPHU3OHTAIBHOIO CTOJIA B 3aBHCHUMOCTH OT BBICOTHI
cOpoca. M3mepeHus mpoBOIATCS U IBYX TUIIOB MIAPUKOB. [l pe3MHOBOTO HIapHKa 3aBHCUMOCTD
SBJIIETCSA NPSIMON MPOTOPLMOHAIBHOCTBIO, JUISl IIApUKa OT HACTOJBHOIO TEHHHUCA 3aBUCUMOCTh HE

SIBJISICTCS TaKOBOA. O6C}’)KIIEIIOTC$[ BO3MOJKHBIC ITIPUYMHBI IMOJIYYCHHBIX PC3YJIbTATOB.

3ansaTue 11. OnpenesieHue TeNI10eMKOCTH TBEPAOT0 TeJIa

Ilpakmukym

3aoanue. Onpenennure ¢ MaKCUMaIbHONU TOYHOCTBIO TEINIOEMKOCTD IPy3HKa.

Obopydosanue. T'py3uk wmaccoir 50 r, crakan obvemom 0,2 1 ¢ BOJOWH KOMHATHOW
TeMIIepaTypbl, EMKOCTb C TOpsuei BOJOH, ABA TEPMOMETPA, caadeTKH, MOJHOC, HHUTh.

Kpamxoe onucanue pewenus. TIpOBOAUTCS OMBIT TI0 U3MEPEHUIO TEIUIOEMKOCTH TPYy3HKa
METOJIOM TIepeHOCa €r0 M3 XOJIOJHOW BOJIBI B Topsuyro. OleHHBaeTCs U3MEHEHHE TEeMIIEpaTyphl

XOJ'IO)IHOI\/’I BOJBI 3a CUCT MOJYUCHHUA KOJTMYECTBA TCIIJIOTHI OT TOPAYCIo Ipy3uka.

3ansaTue 12. N3mepeHue TeMnepatypbl PyK 3KCIEPHUMEHTATOPA W JAABJIEHHs, KOTOPOE MOTYT
€03/1aTh €ro Jierkue

Ilpakmuxym

3a0anue. 1) Ompenenure BHYTPEHHee cedeHne TPyOKH. I[loacoeaMHUTE K MIIPHUILY
oobemoM 20 My TpyOKYy C TOMEIICHHOW B HEE Karuled BOJABI. 3aKMUTE IITIPHI] B JIAJOHAX H
HarpeBaiTe ero TakuMm oOpa3oM B TeueHue 5 MHHYT. M3mMephTe mepemenieHue Karim Mo TpyoOke.
Hcnonb3ys mosiydeHHbIE JaHHBIE, OLEHUTE TEMIIEpaTypy pYyK 3KcrnepumeHnrtaropa. 2) JloxkauTtecs,
KOI/Ia IIIpPUIl CHOBAa MPHUMET KOMHATHYIO TemmepaTypy. BayBas Bo3ayx B CBOOOAHBIN KOHEI]
TpyOKH, U3MEphTE MepeMelleHNe KAl MPH MaKCUMaJIbHOM JIaBJIEHUU BO3/yXa, CO3aBacMOM Ha
KoHILe TpyOku. Mcnomnp3yst mosrydyeHHbIE TaHHBIE, OLICHUTE JIaBJICHHE, KOTOPOE MOTYT CO3/1aTh JIETKHE
AKCHEPUMEHTATOPA.

Obopydosanue. lnpuny oobemom 20 M, TpyOka OT WH(Y3HOHHOW CHUCTEMBI, BOJA,

HHHeﬁKa, CCKYHIOMCD.

Kpamxkoe onucanue pewenus. 1) K mmpuiy o6bemom 20 M mojcoequHsieTcsl TpyoOka ¢
MOMEIICHHOM B Hee Karuieit Bojbl. [llnpuil HarpeBaeTcsi pykaMu, U3MepsieTcsl TIepeMEIICHHE Karlin
mo TpyOke. Ha ocHOBe maHHBIX O ceueHUH TPYOKH U OO0bBeMe BO3ayXa B 1110010301 (S
paccuuThIBaeTCS TeMIEparypa pyK OSKCIEpHUMEHTaTopa.

2) Wcnonp3ys Ty K€ yCTaHOBKY, PKCIEPHUMEHTATOP CO3/AaeT JaBJIEHHE BHYTPH CBOOOTHOTO KOHIIA
TpyOku. Kammns Boabl mepemeniaercst mo Tpyoke. Ha ocHOBe JaHHBIX O €€ CMELIEHUH OlLEHUBAETCS
JIaBJICHHUE, KOTOPOE MOTYT CO3JaTh JIETKUE IKCIIEPUMEHTATOPA.

Onucanue cxoorcei pabomuvl npaxmukyma: 1) 3aKIIOUUTENbHBIM 3Tam BCEPOCCHICKOM

OJIUMITHAJIBI IKOJIBHUKOB, 2023 1., 10 kiacc, 3anaya «HaceimeHnsrit map», myHkt Ne 1 [13, 14].

3anaTue 13. DddexTnBHBIH KOIQPUUIHMEHT KeCTKOCTH cHcTeMmbl. OmnpenejieHue MOIYJs



FOHra npoBoJioku ¢ noMobIo0 pruara. Onpeesaenue npeaeia ynpyroi aepopmanuu

Ilpakmukym

3adanue. OnpeaenuTe ¢ MAKCUMaJIbHOM TOYHOCTBIO MOyJIb FOHIa IpOBOJIOKH.

Obopydosanue. 1lltatuB ¢ nByMs JamKamu, IPOBOJIOKA, JTUHEHKA JepeBsiHHAs UMHOU 50
cM, rpy3bl Maccoii o 50 I, 1Ba KaHUEISIPCKUX 3aXKHUMa.

Kpamroe onucanue pewenus. JluHelika TMOJBENIMBAETCA Ha IMPOBOJIOKE TaK, YTOOBI
MOJIYYUJICS CUJIbHO HEPABHOIUICYMUA pblyar. BIMKHHI K TOYKE IMOJIBECA KOHEL TOPHU30HTAIBHOU
JIMHEWKH OMHPAETCA CHU3Y Ha Janky mraruBa. K 1pyromy KOHILY JHHEHKH MMOIBEIIUBAOTCS TPY3HbI.
N3mepsieTcst 3aBUCUMOCTh CMEIIEHUST KOHIIA JTMHEUKH, K KOTOPOMY TOJBEIIMBAIOTCSA TPY3bl, OT UX
cyMMapHoO# macchl. Ha OCHOBE MOJIy4eHHBIX JaHHBIX U T€OMETPUUYECKUX MMapaMeTpOB YCTAHOBKHU
paccuuThiBaeTcst MoAysb KOHra npoBosIOKH.

Onucanue cxoxcetl pabomsi npaxkmuxyma: [6], 3amaua Ne 9.30.

3ansaTue 14. U3mepenne ko3¢gp(puumeHTa NOBEPXHOCTHOIO HATSIKEHUS] METO0M OTPbIBa
Ilpakmuxym
3aoanue. llpunymaiitTe cnoco® H3MEpeHHS CUJIbI, KOTOPYIO TpeOyeTcsi NPUIIOKUTh K
MIPOBOJIOYHOW paMKe s TOro, 4roObl OTOpBAaTh €€ OT IMOBEpXHOCTU BoAbl. IIpoBeaute

OKCIICPUMCHT U OLICHUTEC K03(1)(1)I/IHI/IGHT MMOBEPXHOCTHOT'O HATSXKCHUA BOIBI.

Obopyoosanue. KroBeTa muipokas ¢ BOJIOH, MPOBOJIOKA, BEChI, HUTh.

Kpamxoe onucanue pewenus. TIpoBOOWTCS ONBIT TO M3MEPEHHUIO CHJIBI OTPHIBA
MIPOBOJIOYHOW PaMKH OT TIOBEPXHOCTH BOJBI MPH PA3IUYHBIX MEpUMETpax paMku. [IpoBoautcs
olleHKa K03 (QUITMeHTa TOBEPXHOCTHOTO HATSHKCHHUS BOJIBL.

Onucanue cxooceti pabomot npakmuxyma: [7], 3amaga Ne 331.

3ansTue 15. OnpenesieHue TOYKH POchbl. SHAKOMCTBO € 3JIEKTPHYECKHUM KOHJAEHCATOPOM

Ilpakmukym Ne 1

3aoanue. OnieHUTE BIAKHOCTH BO3/IyXa B KOMHATE.

Obopyoosanue. TlpoOupka CTEKISTHHAs, MaJlCHbKHE KYCOUYKHU JIbJa, TEPMOMETpP, TaOJIHIIA
3aBHCHUMOCTH JIaBJICHHUS HACBIIIEHHOTO I1apa BOJbI OT TEMIIEPATYPHI.

Kpamroe onucanue pewenus. B npoOUpKy ¢ BOJOH MOCTENEHHO NOOABJISIOT KYCOUKH JIbJa
Y JTOXKHUJIAFOTCSI MOMEHTA BBICTYIUICHUS Kallelib POChI HAa MIOBEPXHOCTH MPOOHPKHU. [1o moydeHHBIM
JaHHBIM O TEMIIEPAType TOYKE POCHI C IOMOIILIO TaOJIUIIBI 3aBUCUMOCTH JIaBJICHHUS HACBIIIICHHOTO
napa BOJIbI OT TEMIIEPATyPhl OTIPEACIISICTCS OTHOCUTENIbHAS BII&YKHOCTh BO3/lyXa B KOMHATE.

Onucanue cxodceii pabomel npakmuxyma: [8], rmaBa Ne 3, naboparopHast pabora Ne 9.

Ilpakmuxym Ne 2

3aoanue. Onpenennure ¢ MaKCUMaJIbHONW TOYHOCTBIO OTHOILIEHHE 3JIEKTPHUUECKUX €MKOCTEeH
JIBYX KOHJIEHCATOPOB.

ObopydosaHue. 1Ba DINEKTPOIUTHUYECKUX KOHJEHCATOpa, BOJBTMETp, Oarapeiika,
COEJIMHUTENIbHBIE TPOBO/IA.

Kpamrxoe onucanue pewenus. TIpoBOANTCS OMBIT MO 3apsKe KOHAEGHCATOpa OT JPYroro
3apaHee 3apsOKEHHOTO KOHZEHcaTopa. M3mepsioTcss HampspKeHUs Ha KOHJAEHCATOpax JIo U Mmocie
nojkItoueHui. OLeHNBaeTCsl OTHOIIEHHE eMKOCTEeH KOH/IEHCATOPOB.

Onucanue cxodxceti pabomset npakmuxyma: [6], 3amaga Ne 10.22.



3ansTue 16. U3yuyeHnue npouecca pa3psiiku KOHAeHcaTOpa

Ilpakmukym

3aoanue. V3yunte 3aBUCUMOCTh HAIPSDKEHHST HAa KOHAEGHCATOPE OT BPEMEHH IIPU €ro
paspsake. Onpenenure eMKOCTb KOHJEHCATOPA.

ObopydosaHue. DNEKTPOIIUTUUECKUI KOHJEHCATOP, BOJBTMETp, Oarapelika,

CCKYHAOMCEP, COCAMHUTCIIBLHBIC ITPOBOJA.

Kpamxoe onucanue pewenus. TIpoBOANTCS W3MEpEHUE 3aBUCUMOCTH HANpsDKEHUS Ha
paspspKaromeMcs KOHJAEHcatope OT BpeMeHH. Jlemaercss oleHKa €MKOCTH KoHaeHcartopa. B
KaueCTBE COMPOTHUBJICHHS I Pa3psIKA KOHJEHCATOpA BBICTYNMACT BHYTPEHHEE COIMPOTUBIICHHE
BOJIbTMETPA.

Onucanue cxooiceii pabomvr npaxmuxyma.: [5], 3amaga Ne 10 «M3yueHue CBETOAMOIA»
(uactp Ne 1).

3ansTue 17. Onpenesienne yaeJbHOr0 CONPOTUBIIEHUSI MATEPHAJIA TPOBOJIOKHT

Ilpakmuxym

3aoanue. OnpenenuTte ynenbHOE COMPOTHBICHUE TIPOBOJIOKH.

Obopyoosanue. JIBa wmynpTUMeTpa (B peXHME BOJBTMETpPA H  aMIEPMETPa),
COEIMHUTENbHbIE MPOBOJa, OaTapelika, oOpa3Ibl MPOBOJIOKHU, JIMHEHKA, MHKPOMETD.

Kpamkoe onucanue pewenus. Viccnenyemasi mpoBOJIOKa COEAMHSETCS MOCIEI0BATEIBHO C
aMIepMeTpoM M MOJKiIovaeTcss k Oarapeiike. [lapannenbHo ydacTKy MpOBOJIOKH MOJKIIIOYAETCS
BOJbTMETp. V3 oOTHOIIEHus moOKa3aHUil NPHUOOPOB PACCUMUTHIBACTCS COMPOTHBJICHHE Y4acTKa
MIPOBOJIOKH, TOCIIE YEro U3MEpPSIOTCS €ro reoMerpuueckue pasmepbl. M3 MoydeHHBIX JaHHBIX
OTpeieNIieTCs yeIbHOE COIIPOTUBIICHUE MaTepHaia, U3 KOTOPOro U3rOTOBJIEHA ITPOBOJIOKA.

Onucanue  cxoxceii  pabomwsl  npakmukyma:  MexayHapoAHas  OJIMMIIMAAa IO

aKcriepuMeHTalbHON (pusuke 2022 1., 3amavya «Majgoe COnmpOTHBIICHHUEY.

3aunsiTne 18. HN3mepenne BOJIbT-aMIIEPHOii XapaKTePUCTUKHU
MOJIyNPOBOHMKOBOI0 1H0/1a

Ilpakmuxkym

3aoanue. W3MepbTe 3aBUCHUMOCTh CHUJIBI TOKa, MPOTEKAIONIEr0 uepe3 JHOoJ, OT
M0/IaBaeéMOT0 Ha HEro HampsbkeHus (B mpsiMoM U oOpaTHOM HarmpasieHuu). Iloctpoiite rpadux
BOJIbT-aMIIEPHON XapaKTEPUCTUKH TUO/IA.

Obopydosarnue. BonbTMeTp, aMIepMETp, COSAUMHUTENbHBIE TIPOBO/IA, TIOTYMPOBOTHUKOBBIN
JIMOJI, MaKeTHasl 1JiaTa, IepeMeHHbII pe3ucTop, 6aTapeiika.

Kpamxkoe onucanue pewenus. TIpoBoauTcs SKcrepuMeHT To u3MepeHutro BAX nuona B
MpsIMOM U 0OpaTHOM HampaBlICHHUH.

Onucanue cxoxceti pabomul npakmuxyma: [8], rmaBa Ne 4, maboparopHasi padota Ne 9.
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IJIAHUPYEMBIE PE3YJbTATBHI OCBOEHUA KYPCA BHEYPOUHOU
JAEATEJIBHOCTHU «OCHOBBI ®PU3NYECKOI'O SKCIIEPUMEHTA

(PU3UKO-MATEMATHYECKHA ITPODPUIIb)»

JIMYHOCTHBIE PE3YJIbTATHI

B cipepe epasicoancroeo 6ocnumanus:

TOTOBHOCTh BECTH COBMECTHYIO JESATCILHOCTh B MHTEPECAX TPAKIAHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIHLHON OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C CONMAIbHBIMA WHCTUTYTAaMH B COOTBETCTBHU C HX
(GYHKIMSAMHU 1 HA3HAYEHUEM.

B cgpepe nampuomuueckozo éocnumarus.

c(hOopMUPOBAHHOCTh POCCUICKOM TPaXTAHCKON UACHTHYHOCTH, TATPHUOTHU3MA; [IEHHOCTHOE

OTHOIIICHHE K TOCYIapCTBEHHBIM CUMBOJIaM,  JOCTIDKCHUSIM
POCCUNCKHX yYEHBIX B 007aCTH (PU3UKU U TEXHUKH.
B cgpepe dyxoeno-npascmeennozo eocnumanusi:
c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYCCKOTO IMOBEJICHHS; CIOCOOHOCTh
OIICHUBATh CUTYAITUIO u MIPUHUMATh OCO3HAHHBIE
pereHus, OPUCHTUPYSICH Ha  MOpaJIbHO-HPABCTBEHHBIC HOPMBI WM IICHHOCTH, B
TOM YHCJIC B JICATSIBHOCTH YUCHOTO;

OCO3HaHHE JINYHOTO BKJIa/1a B IOCTPOEHUE YCTOWYMBOTO OYAYILIETO.

B cgpepe scmemuueckozo éocnumanusi:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas 3CTETUKY HAYYHOTO TBOPUYECTBA, MPHCYIIETO
(hu3UYeCcKoil HayKe.

B cghepe mpyoosoco éocnumanusi:

WHTEpEC K pa3iuuHbiM cdepaM NpodecCUOHANbHON  JEeSTeNbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (U3UKOHN U TEXHUKOI, yMEHUE COBEpIIAaTh OCO3HAHHBIN BHIOOP Oyaymieit mpodeccuun
U pPeaTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC IIJIaHbI;

FOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO U caMOOOpa3oBaHHMIO B 0OjacTu (PU3MKU Ha
MPOTSHKEHUU BCEH KU3HU.

B cghepe sxonocuueckozo éocnumanusi:

c(hOpMHPOBAHHOCTH 9KOJIOTUYECKOM KYJIBTYPBI, OCO3HaHHE rJ100a1bHOTO
XapakTepa 9KOJOTHUYECKHX pooIieM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE ICHCTBUN B OKPY’KAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS Iiesel
YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciupeHue ombITa JeSITEILHOCTH IKOJIOTUYECKON HAIIPaBIEHHOCTH HA OCHOBE UMEIOIINXCS

3HaHUH 10 QU3MKe.

B cghepe yennocmu nayuno2o nosnanusi:

cpOpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢du3nveckoil HayKH;

OCO3HAaHHE IICHHOCTH HAy4YHOH AEATENbHOCTH, TOTOBHOCTh B IPOIECCE M3YYCHHS (H3UKH

OCYIICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTE MHANBUAYAJIbHO U B TPYIIIIC.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBbIC YHHBepcaJbHble yueOHbIe NeiiCTBHUS:

Ba3oBble jioruyeckue aeiicTBus:

CaMOCTOSATEJIbHO dopmynupoBars u aKTyaJIu3upoBaTh npobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh  UEIM  JIeATEIbHOCTH, 3a/aBaThb ~ HapaMeTpbl U KpUTEpUU  MX
JOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M POTUBOPEUHS B paCCMAaTPUBAEMbIX (PU3NYECKUX SBICHUSIX;

paspabaThiBaTh IJIaH PEHICHUs MPOOJIEMBI C YYETOM aHalM3a MMEIOIIMXCS MaTepHalbHBIX
1 HEMaTepuaJIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB LIEISIM,
OIICHUBATh PUCKU MOCIEACTBUN NESATENBHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH PAa0OTY B YCIOBHSIX pealbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3sBUBATh KPCATHUBHOC MBIIIJICHUEC ITPH PCIICHNU ) KU3HCHHBIX np06neM.

Ba3oBble uccienoBaTesibCKue 1eHCTBUS:

BIIQJICTh HAYYHOW TEPMHUHOJIOTHCH, KIIFOUEBBIMH TIOHATHSAMHA W METOJIaMH (PU3NICCKOU
HaYyKU;

BIIQJICTh HABBIKAMH Y4eOHO-HCCIIEOBATEIBCKOW M MPOEKTHON NESTETHbHOCTH B OOJIACTH
(GU3UKH, CIIOCOOHOCTPIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY IMOWCKY METOJOB PEUICHHUs 3aiad
(bU3NIECKOTO COAePIKaHus, TPUMEHEHHIO Pa3IMYHBIX METOI0OB TIO3HAHHUS;

BIIQJICTh BHJIAMH JeSITeTbHOCTH o MOJTYYCHUTO HOBOTO 3HaHUs, €ro
WHTEPIpETAINH, TIPEOOPa30BAHUIO M IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX CUTYAIUSIX, B TOM YHCIIC
MIPHU CO3J]aHUU YICOHBIX MPOCKTOB B 00IaCTH (DU3HKH;

BBISBJISAITh [IPUYMHHO-CJICIICTBECHHBIC CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BBIJBUTATh
THIIOTE3y €€ PEICHHUs, HAXOUTh apryMEHThI Ul JJOKAa3aTelbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh

napaMeTpbl U KPUTEPUU PELICHUS;

AHAJIM3UPOBATH MOJYYCHHBIC B XOA€ PCHICHUA 3aJda4r PE3YJIbTaThl, KPUTHYCCKN OLCHHUBATDH
HUX JOCTOBEPHOCTD, IPOrHO3UPOBATH U3MCHCHUC B HOBBIX YCJIOBUAX,

CTaBUTh U (bOpMy.]'II/IPOBaTB COOCTBEHHEIE 3aJa4u B o6pa30BaTean0171 JACATCIIBHOCTH, B TOM

YHUCJIC IIPpHU U3YUCHUU (1)I/IBI/IKI/I;

AaBaTb OLICHKY HOBBIM CUTYyallUAM, OICHHUBATDH HpHO6peTCHHBII>'I OIIBIT,

YMCETH IIEPCHOCUTH 3HAHUA T10 (1)I/I3I/IK6 B IIPAKTUYCCKYIO 00J1acTh KHU3HCACATCIIBHOCTH,

YMETb UHTCTPUPOBATHL 3HAHUA U3 PA3HBIX IIPEAMCTHBIX O6J'I8.CT€‘I>1;

BbIIBUT'aTb HOBBIC HJCH, IPCIJIAraTb OPHUTIMHAJIBHBIC MMOAXOAbI U PCHICHHSA; CTABUTH

l'IpO6J'IeMLI " 3a1a4u, JOIMYCKAOINUEC AJIbTCPHATUBHBIC PCIICHUS.



Pabora ¢ nundopmanmeii:

BJIQJIETh ~ HABBIKAMU  TOJIydeHHS  MHPOpPMauM  (QU3NYECKOTO  COJCpXKaHHUA M3
HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIbHO OCYLIECTBIATh IOUCK, aHAIM3, CUCTEMATU3aLUI0 U
MHTEPIPETAHIO HHPOPMAINY PA3TUIHBIX BUIOB U ()OPM TPE/ICTABICHNUS;

OILICHUBATh JIOCTOBEPHOCTH HH(POPMAIIHH;

HCII0JIb30BATh CPEACTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B pellIeHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpraHM3allMOHHBIX 3a7ady C COOJIOJEHHEM TpeOOBaHUI
SPrOHOMHKH, TEXHHUKH O€30TMacCHOCTH, TMTHEHBI, PecypcOoCOEpeXeHHs, MPaBOBBIX M ITUYECKUX
HOPM, HOpM UH(OPMAITMOHHOW 0€30TaCHOCTH;

CO3/aBaTh TEKCThI (PU3NYECKOIO COAEPKaHUS B Pa3IMUHBIX (hopMaTax ¢ y4eTOM Ha3HAUCHUS
nHpopMallMi W 1ENeBON ayAUTOpPHUM, BbIOMpas ONTUMalbHYIO (OpMY TMpEACTaBICHUS U

BHU3yaIHU3aIiu.

KoMMyHHKaTHUBHBIC YHUBepCaJbHbIe y4eOHble AeHCTBUSA:
OCYILIECTBIISITH OOIIEHNE BO BHEYPOUHOM JEATEIbHOCTH;
pacrno3HaBaTh MPEANOCHUIKY KOH(PIUKTHBIX CUTYallUi U CMSATYaTh KOH(DIUKTHI; pa3BEpHYTO U
JIOTUYHO H3JIaraTb CBOK TOYKY 3pPEHUS C HCIIOJIb30BAHHEM

S3BIKOBBIX CPEJICTB;
MOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYaJIbHOU pabOTHI;
BBIOMPATh TEMAaTHKYy M METOAbl COBMECTHBIX AEHCTBHI C y4yeToM OOLIMX MHTEPECOB U

BO3MOJKHOCTEH KaXXJJ0T0 4JICHa KOJIJICKTHBA,

MPUHUMATD eJu COBMECTHOI JEeSITeNIbHOCTH, OpraHu30BBIBaTh U
KOOPJIUHUPOBATH JEHCTBUS MO €€ JOCTH)KEHUIO: COCTaBIIATh IUIaH JICHCTBUHN, pacIpeesiaTh POJIU C
y4eTOM MHEHHMH YyYaCTHUKOB, 00CYX/1aTh pe3yabTaThl COBMECTHON padOTHI;

OIICHUBATh KA4e€CTBO CBOETO BKJIaJa M Ka)KJIOTO YYaCTHUKA KOMaH/Ibl B OOIIMN pe3ysbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE IPOEKTHI, OICHMBATh UAECU C IO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TO3UTHUBHOE CTPATETMUECKOE TIOBEACHHE B Pa3UYHbIX CUTYalUsX,

IPOABJIATbL TBOPUCCTBO U B006pa)KeHI/Ie, OBITh HWHHUIIMATHBHBIM.

PerynisiTuBHbICe yHMBepcajbHble y4eOHble NelCTBUS:

Camoopranm3zanms:

CaMOCTOSITENIBHO OCYIIECTBJIATh TO3HABATENbHYIO JEATENbHOCTh B 001acTu (QU3UKH,
BBISIBIISITH TIPOOTIEMBI, CTABUTH U (DOPMYIHPOBATH COOCTBEHHBIE 33a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IJIAaH PEIICHUS PACUETHBIX M KAa4eCTBEHHBIX 3ajJay, IUJIaH
BBITIOJTHEHUSI MPAKTUYECKOW pPabOTBl € y4eTOM HUMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTEHNM;

AaBaTb OLICHKY HOBBIM CUTYAIlUsM,



pacupsATh paMKH Y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHH; JenaTh
OCO3HAHHBII BBIOOP, AapryMeHTUpOBaTh €ro, Opare Ha ceds
OTBETCTBEHHOCTh 32 pEIICHHE; OIICHUBAThH
MPUOOPETEHHBIN OTIBIT;
crocoOCTBOBATH (POPMUPOBAHHIO U MTPOSBICHUIO 3PYAUIIUMH B 00J1aCTH (PU3UKH, TOCTOSTHHO

MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJILHBII HHTEJJICKT:
JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LICIISAM;
BJIJIETh HaBbIKAMU IT03HABATEIbHON pe(IeKCuU KaK OCO3HAaHUS COBEPIIAeMbIX JEHCTBUM U
MBICJIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUN;

HCII0JIB30BAaTh NPHUEMBI pe(l)J'IeKCI/II/I A1 OOCHKH CUTYyalluH, BI)I60pa BEPHOI'0 pCHICHUA,

YMETH OLICHUBATH PUCKH 51 CBOEBPEMEHHO MIPUHUMATh
pELIEHHs 110 UX CHWKEHHIO; TPUHUMATh MOTHBBI 51 apryMeHTHI JIpyrux  IpH
aHaIM3€ Pe3yJIbTaTOB ACATEIBHOCTH;

MIPUHUMATh ce0sl, TOHMMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA,

MIPUHUMATh MOTHUBBl M  apryMEHTHI JpyrMX TpU  aHaJIW3€  pe3yIbTaToOB
JEATENBHOCTH;

MIPU3HABaTh CBOE IIPABO U MPABO APYrUX Ha OIIHOKH.
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HNPEIMETHBIE PE3YJIbTATHI

K konity 10-11 knacca oOyqaromuiicss HAyIUTCS:

MOHMMAaTh  3HAUCHHE ONMCATEIIbHOW, CHCTEMATHU3HMPYIOIIEeH, OOBSICHUTENBHOW  H
MPOTHOCTUYECKON (YHKIMI (QHU3MUECKOM TEOPHH — MEXaHWKH, MOJEKYISPHOW (QH3UKH W
TEPMOJAMHAMHKH, POJIb (PU3MYecKOW Teopru B (OPMUPOBAHHMM MPEICTABICHUH O (Qu3mueckon
KapTHUHE MUpA;

pasnuyarh yCIOBHUS NPUMEHUMOCTH H3YUYEHHBIX MOJEIeH (QU3NYECKUX TEN U MPOLIECCOB
(s1BEHMI);

pasnuyath ycloBUs (FPaHHULIBL, 00JIaCTH) TPUMEHUMOCTH U3yYEHHBIX (PU3MUECKHUX 3aKOHOB,
MOHUMAaTh BCeOOmMI XapakTrep (yHIAaMEHTaJbHBIX 3aKOHOB M OTPAHUYEHHOCTH HCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

AQHAJIM3UPOBATh M OOBICHATH MEXaHMYECKUE, TEIUIOBbIe, AJIEKTPUUYECKHE MPOIECChl U
SIBJICHUS, UCIIOJIb3ys. OCHOBHBIC ITOJIOKEHHS M 3aKOHBl MEXaHUKH, MOJIEKYJISIPHO-KMHETHYECKON
TEOPUH, MOJIEKYJIIPHOU (PU3UKHU U TEPMOJIMHAMUKH, IEKTPOANHAMUKY;

aHAJIM3UPOBATh U OOBSICHATH (U3UYECKUE SIBJICHUS, HCIOJIb3YS OCHOBHBIE MOJIOXKEHHUS U
(bu3UYeCcKue 3aKOHBI;

OMHCHIBAaTh GU3NYECKUE MPOIIECCHI U SIBJIICHUS, UCTIOJb3Yysd HEOOX0AUMbIE BEIUYHUHBI;

OOBSCHATE OCOOEHHOCTH NPOTEKAHUSA M3y4aeMbIX (U3MUECKUX SBJIECHUH; NPOBOIAUTH

UCCIIEIOBAHUE 3aBHCUMOCTU OJHOW (PU3MUYECKONW BEIWYMHBI
OT JpYrod C HCHOJIB30BAaHUEM MPSAMBIX H3MEPEHHMM, IPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(GUKCUpPOBaTh PE3YyNbTaThl MOJYYEHHOM 3aBUCHMOCTH (M3UYECKUX BEIMYUH B BHJE I'PaHUKOB C

y4eTOM a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHHUI, JIeNaTh BHIBOABI M0 PE3YyNIbTaTaM MUCCIEIOBAHUS;

IIpOBOANTE KOCBCHHBIC H3MCPCHUA (1)I/ISI/ILIeCKI/IX BCIMYKWH, IIPpU 3TOM BBI6I/IpaTB
ONTHUMAaJIbHBIN MCTOA HM3MCPCHUS, OLCHHUBATH a0COJIIOTHBIE W OTHOCHTENILHBIE IOTpCUIHOCTHU

IIPsAMBIX 1 KOCBECHHBIX H3MepeHHI>’I;

MIPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bl: IIAHUPOBATH IKCIIEPUMEHT,
coOuparh SKCIEPUMEHTAIbHYI0 YCTaHOBKY, aHAIM3UPOBATh IOJIyYE€HHBIE PE3yJAbTaThl U JEJaTh
BBIBOJI O CTaTyce MPeI0KEHHON THIIOTEe3bI;

coOnrofaTh mpaBwia 0€30MacHOrO TpyAa MPH MPOBEICHUH HCCIENOBAaHUN B paMKax
MIpaKTUKyMa u y4eOHO-UCCIIeI0BATEILCKON JESTeIbHOCTH C HUCIOJIB30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHHUS;

pelIaTh pacyeTHbIE 334 C SIBHO 33JaHHOM U HESIBHO 33/IaHHOM (hPM3MUECKOIl MOJIeNbI0: Ha
OCHOBAaHWHU aHallM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (U3MYECKOW MOJENIH, OTBeyaroeit
TpeOOBaHUAM 3a7aud, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (HPU3UUECKUX
TEOpUH MPU UCIOJIB30BAHUUA MAaTEMaTUYECKUX METOJOB PEIIeHMs 3a/ay, MPOBOJAMTH PAaCUYEThl Ha
OCHOBAaHWU UMEIOIINXCS JaHHBIX, aHAIM3UPOBATH PE3YNIbTAThl U KOPPEKTHPOBATH METOABI PEIICHHS
C YYETOM TOJIYYE€HHBIX PE3yIbTaTOB;

pelath KavyeCTBEHHBIE 3aaud, TpeOyrollue MPUMEHEHHsS 3HAHUW W3 Pa3HBIX pa3JelioB
Kypca GU3MKH, a TAK)KE HHTETPALlU 3HAHUHA U3 JPYTUX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA:
BBICTPAaUBATh JIOTMYECKYIO LIETIOYKY pACCYXKIECHUH C ONOpOM Ha HW3YYEHHBIE 3aKOHBI,

3aKOHOMCPHOCTHU U (I)I/ISI/I‘{CCKI/IC SABJICHUA,
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UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS Uil OOBSCHEHHS OCHOBHBIX NPUHIMIIOB PabOTHI
U3MEPUTENBHBIX IPUOOPOB;

aHAJM3UPOBATh U OLICHWBATH IOCIEACTBUS OBITOBOM M MPOM3BOJCTBEHHOM NESATEIHLHOCTH
YEJIOBEKa, CBS3aHHOM C (PU3WYECKUMH MPOIECCaMH, C TO3UIUN HKOJIOTHYECKON Oe30MMacHOCTH,
MIPEJICTaBICHUM O palMOHAIBHOM IPUPOJIONOIb30BAaHUU, a TaKXKE€ PasyMHOM HCIOJIb30BaHUU
JNOCTUXKEHUM HAyKH U TEXHOJIOTMH JUIsl TalbHENUIIEro pa3BUTHS YEI0BEYECKOTO 00IECTBa;

MPUMEHATh pa3IW4HbIE CrocoObl paboThl ¢ mHOpManue (GU3NIECKOTo COoAep)KaHUs C
WCTIOJIb30BAHUEM COBPEMEHHBIX HWH(POPMALMOHHBIX TEXHOJOTHHA, IPH 3TOM HCIIOJIE30BaTh
COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOUCKA, IepepadOTKU U MPEAbABICHUS yUeOHON
U HAy4YHO-TIOMYNISpHOM HHGOpMaLMU, CTPYKTYpUPOBaHUS M MHTEpPIpETaluud HHQOpMAaIHH,
MOJIyYEHHOM M3 pa3IU4HbIX HCTOYHUKOB, KPUTUYECKH aHAJIU3HUPOBATH MOJIy4aeMy0 UHQOPMAIUIO
U OLICHMBATh €€ JIOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOUIMXCS 3HAHUN, TaK M HAa OCHOBE aHaln3a
HCTOYHUKA NH(pOpMaLNY;

MpOSIBJIATh ~ OPraHU3aLlMOHHBIE W TIO3HABaTelIbHbIE  YMEHHS  CaMOCTOSITEIbHOTO
MpHOOpETEeHUsI HOBBIX 3HAHUN B IPOIIECCE BBIMOJIHEHUS MMPOEKTHBIX U Y4€OHO- NCCIIE0BATENbCKUX

pabor.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Haunmenosanue
No Komgectso
- paszesoB U TEM HACOB
y4eOHOro nmpeameTa
Paznea 1. Mexanuka
11  TlorpemHoctu 2

B OKCIICPUMEHTC

(Texrmst)

[IporpamMmmMmHOE conepxanue

DKCIEPUMEHT U TEOPHS B MPOILIECCE
Mo3HaHus npupoasl. Habmronenne u
AKCIIEPUMEHT B (hU3HKE.

Crioco06s1 m3MepeHus PU3HIECKIX
BEJIMYMH (aHAJIOTOBBIC U ITU(DPOBHIE
U3MEpUTENIbHbIE PUOOPHI,
KOMITBIOTEPHBIE JATYMKOBBIE
CHUCTEMBI).

[TorpemnocT u3mepeHuit HU3NIECKUX
BEIWYHUH (a0COJIOTHAS U
OTHOCHUTEIIbHASA).

I'unoresa. Pusndeckuii 3aK0H, TPAHULIBI

€T0 MPUMCHUMOCTHU

XapakTepuCTUKA IEATEIIbHOCTH

00yJaroIIMXCs

Onepuposamv nousimusamu: HaOTIOICHAE,
OKCIIEPUMEHT, TUTIOTE3a, TEOPHS,
¢du3nveckas BeTuunHa, GU3HIECKUI 3aKOH,
W3MEPHUTENBHBIN TPUOOD, U3MEPEHUE,
pe3yibTaT U3MEPEHUs, lIeHa JCTICHHS
HIKAJIBI TPHOOpa, OTPENIHOCTh U3MEPEHUSI.
IIpusooumsv npumepwvr HAOIOICHNUS,
IKCTIEPUMEHTA, TUTIOTE3bI, TEOPHUH,
(U3UYECKUX BEIIMYMH, (PU3NICCKUX
3aKOHOB, U3MEPUTEIILHBIX IIPUOOPOB.
Onpedensmo NEHY EICHUS IIKAJIbI
nprbopa, abCOTIOTHYIO MOTPEITHOCTh
MPSIMOTO U3MEPEHUSI.

3namu HopMyIbl U1 OLIEHKH



12

O1ieHKa MOTpenHOCTEN
MPSIMBIX U KOCBEHHBIX
U3MEpEHNI

(camocrosiTensHas paboTa)

Onpenenenne nNorpenrHocTen
NPSAMBIX U3MEPEHUH MO 3aJJaHHBIM
pe3yJbTaTaM U3MEpEeHH.
[IprieMbl OLIEHKH MOTPEITHOCTEN

KOCBEHHBIX U3MEPEHUI

OTHOCHUTEJILHOM MOTPEIIHOCTH KOCBEHHOTO
U3MEpEeHUs, IPaBUJIa OKPYIJICHUS
a0COJIIOTHBIX MOIPELIHOCTEN, BBIPAKEHNE
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN

B IIPOLIEHTAX

Onepuposams NOHAMUAMIU:

a0CoTI0THAs OTPEIIHOCTh U3MEPEHU,
OTHOCHTEJIbHAS TIOTPEITHOCTh U3MEPEHUSI.
IIpuooumo npumepsi IPSIMBIX U
KOCBEHHBIX U3MEPEHUI.

Onpeodensime NOTPEIIHOCTH MPSIMBIX
W3MEPEHUI.

Hcnonvzoeams METO TPaHHUIL

JUISL OLIEHKH a0COJIFOTHO MOTPELIHOCTH
MPSIMOTO U3MEPEHUs, PaBUJIa OKPYIJICHUS
a0COIOTHBIX MOTPEUTHOCTEHN, POPMYIIBI AJist
OIICHKU OTHOCHUTEILHOU MOTPEITHOCTH
KOCBEHHOTO U3MEPEHHUSL.

Ymems okpyrasTh aGCOIOTHBIE



131

YcepenHeHne n3MepeHuil.

CryyaliHasi HOrpemHoCTb

(IpakTUKyM)

[IpubopHbIE NOrPETHOCTH, CITyYaiiHbIe

U CUCTEMATHYCCKHUEC MMOTPEUIHOCTH

MOTPEUTHOCTH, BHIPAXKATh
OTHOCHUTEJIbHBIE TIOTPEITHOCTH B
MPOIICHTAX.

Pewamy 3anaumn Ha OLICHKY

OTHOCHTCIIBHBIX HOl"pCHIHOCTCfI

Onepuposams nousmusamu.: TprudOpHas
MOTPEITHOCTb, CITyJaifHast TOTPEITHOCTD,
CHCTEMaTHUYECKasl TOTPEITHOCTh, CPEeTHEe
3HaYEHHE.

IIpusooums npumepvr TPUOOPHOH,
CIy4ailHON U CUCTEMaTUYECKOMN
MOTPELTHOCTH.

Onpeodensimb SKCTIEPUMEHTAIIBHO HA00D
3HAYCHUH (PU3NUYECKOU BETUUNHBI

[IPU POBEACHNUN HECKOJIbKUX HE3aBUCUMBIX
W3MEpPEHHUI.

Hcnonvzoeams HGopMyIsl A CPEAHETO
apuPMETUYECKOTO HECKOJIBKUX YUCE, JUIS
OIICHKHU a0COTIOTHOM MOTPEIIHOCTH
3HaYeHUs GU3NYECKON BETUUHHBI,
OIICHEHHOTO KaK CpeHee

apupmeTHueckoe Habopa ee 3HauUeHUH.



1.3.2

Kunematuueckue
HU3MCPCHUA 1aJIbHOCTHU
I1oJieTa, pacycT

HavyajabHOM CKOPOCTH

(TIpakTHUKyM)

[Tepemerienue, CKOPOCTh

" YCKOPCHHC MaTepI/IaHBHOﬁ TOYKH, UX

IMPOCKI MU HAa OCH CUCTCMbI KOOpAMWHAT.

Cnoxenue

nepeMemeHI/Iﬁ n CJIOKCHHUC CKOpOCTeI\/’I.

JIBm>xeHue Tesna, OpoIIeHHOTO 1101
yIioM

K TOPHU30HTY. 3aBHCUMOCTD

Oyenusamsv 3HaYEHUE U3MEPSIEMON
(bu3nyecKoil BEIMYMHBI KaK CpeiHEe
apudmMeTnyeckoe Habopa ee 3HaYCHUH,
MOJTYYCHHBIX TIPHU MPOBEICHUN HECKOJIBKHUX
HE3aBHCHUMBIX U3MEpPEHUH, a0COJIIOTHYIO U
OTHOCHUTEJIbHYIO MOTPEIIHOCTh 3HAYEHUS
9TON (prU3MUECKON BEIUYUHBI.
Yemanasnusamo 63aumocsssu

MEXTy OLICHKOW 3HaYeHUs (PU3NIECKOU
BEJINYUHBI, OIIPEIEIAEMON

0 pe3yJbTaTaM HECKOJbKUX HE3aBUCHUMBIX
W3MEpPEHU, U CPETHUM

apu(pMeTHUECKUM HECKOJIbKUX YHUCEI

Onepuposamsb noHAMUAMU: CKOPOCTb,
yCcKOpeHue, CB0O0AHOE Ta/IeHue,
JTaJIbHOCTH I10JIETA,

a0CoII0THAS OTPEIIHOCTh U3MEPEHUS,

OTHOCHTEJIbHAs IOIPEIIHOCTh U3MEPEHUSI.
IIpusooums npumepvt cBOOOTHOTO

MnNaacHus TCJI MPU Pa3IMIHbIX



KOOpJMHAT, CKOPOCTHU U YCKOPEHUS

MaTepHaHLHOﬁ TOYKHU OT BPECMCHU

3HAYCHUSAX HAYaIbHON CKOPOCTH, TPU
Pa3HBIX yrilax MeXAYy Ha4YaJIbHOM
CKOPOCTBIO U TOPU30HTOM.

Hcnonvzo6ams pyneTKky, KHHEMaTHUECKHUE
(dbopMyIBI, ONMCHIBAIOIINE ABIDKEHHE TENa,
OpOIIEHHOTO TOJT YIIIOM K TOPU30HTY.
Dopmynuposams TUTIOTEIY O XapaKTepe
3aBHCUMOCTH JTAIILHOCTH TI0JIETa TeJa,
OpOILIEHHOT0 TOPU30HTAIIBHO,

OT €r0 HaYaJIbHOW CKOPOCTH.
Hccnedosamsb 3aBUCUMOCTD JAIBHOCTH
moJjieTa Tejia, OpOIIEHHOTO
TOPU30HTAJIBHO, OT €r0 Ha4yalbHOM CKOPOCTH
U UHMeEpPnpemupo8ams 1MoJrydeHHbIE
pe3yibTaThl.

Pewamp 3anauy Ha onpeneneHue 1no
HKCIIEPUMEHTAIbHBIM JTAHHBIM
HayalbHON CKOPOCTH Tella,

OpOIIEHHOI'0 TOPU30HTAIBHO.

Onpeodensamsb aOCONIOTHYIO

U OTHOCHUTCIIbHYIO ITIOTPCIIHOCTD



Ha4yaJbHOU CKOPOCTH TeNa,

OpOLIEHHOTO TOPU30HTAIBHO

14 [Ipocreiimue 2 Metozbl 1 pHUEeMBbI IPOBEICHHS Onepuposams NOHAMUAMU.
reoMEeTpUYECKUe NPAMBIX ¥ KOCBEHHBIX H3MEPEHUH a0COoII0THAs IOTPEIIHOCTh U3MEPEHUS,
U3MEpPEHUs TeOMETPHYECKHUX BEIMYNH (ITHHA, YTOII,  oTHOCHTENbHAS MOTPELIHOCTh U3MEPEHUSL.
(camocrosiTenbHast padoTa) MI0MA b, 00BeM) 3namb METOABI U IPUEMBI IPOBEACHUS

MPSIMBIX H3MEPEHUH TEOMETPUICCKUX
BEJINYHH.

Ipumensmo GopmMybI

JUTS OTIpEICICHHSI a0COJTFOTHBIX U
OILIEHKH OTHOCHUTEIBHBIX
MOTPEUTHOCTE.

Pewiams 3amady Ha onpeieicHue
miomaau GUrypsel 1 o0bema Tena 1o
SKCIIEPUMEHTATIBHO H3MEPEHHBIM
3HAYEHUSM JJIHH.

Onpedensimpb 3HAYCHUS] OTHOCUTEIBHBIX

HOFpGH.IHOCTGﬁ B IIPOLCHTAxX

15 I'paduku 2 I'paduueckoe npencrasieHue Onepuposams nonamusamu: rpaduk
IKCIEPUMEHTAIIBHBIX 3aBHCUMOCTEH (PU3MUECKUX BEIINUUH 3aBHCUMOCTH OJJHOM (PM3NUECKOI BETMUUHBI
3aBUCUMOCTEN. JIpyr oT apyra. JInneinHas OT JpYyrou, JIMHEWHas



I'paduueckas
00paboTKa TaHHBIX

(Jtexuus)

3aBHCHUMOCTD. YTIJIOBOH KO((DUIIHECHT U
cBOOOHOE

claraeMoe JIMHEMHOW 3aBUCUMOCTH

3aBUCUMOCTb, YIJIOBOH KO3 PUIMEHT U
CBOOO/IHOE clIaraeMoe JMHEHHOM
3aBUCHMOCTH, aIIPOKCHMAIIHS,
WHTEPIIOJISIIIHS, SKCTPATIOJISIIHSL. FHamb
IIpaBUJIa MOCTPOEHUS TpauKOB
3aBUCHMOCTEH (PU3NICCKUX BEITUYHH JPYT
OT Jipyra.

Cmpoumw rpadyKu IMHEHHBIX
3aBUCHMOCTEH (PU3MUCSCKUX BETMINH JIPYT
OT Jpyra.

Ipumenamyo nipaBuiIa MOCTPOCHUSI IPAPUKOB
3aBUCUMOCTEHN (PU3UYECKUX BETUYHUH JIPYT
OT JpyTa.

IIpugooums npumepwl aNMPOKCUMAILINH,
MHTEPIIOJISILIUU, IKCTPATIOJISIIHH.

Ymems npoBOIUTH TPOLIEIYPHI
anmnpoKCUMAalUU, HUHTEPIOJISALUY,
AKCTPATOJISIHH.

Onpeodensime 3HAYEHUS YTIIOBOTO

ko3 durmenta u cB060IHOTO
CJIaraeMoro JINHEHHOH 3aBUCUIMOCTH,

OIICHUBATh UX aOCOJIIOTHBIC



HOTPELTHOCTH.
Yemanasnueamo 63aumoceazu mexny
MaTEMaTHYECKUM MTOHATHEM «JIMHEHHAs
GyHKUMS U TMHEWHOHN 3aBUCUMOCTBIO
(bu3nYeCKuX BETUYHUH IPYT OT JIpyra.
Hccneoosams u unmepnpemupogamso
rpaduKy JIMHEHHBIX 3aBUCUMOCTEN
¢bu3znyecKuX BEIUYUH APYT OT JIpyra.
Pewamyw 3aaun Ha NOCTpOECHHUE
JUHENHBIX TPaQUKOB 3aBUCUMOCTEN
(Gu3n4ecKuX BEIUYUH JIPYT OT Apyra o
3aJIaHHBIM HabopaM

HKCIEPUMEHTAIbHBIX JTaHHBIX, OIIPEIEIIATH
10 IOCTPOEHHOMY I'pa(huKy YTriIoBOH
kod(durmeHT u cB0O0IHOE cllaraemMoe,

OLICHUBATh UX a0COJIFOTHBIE

H OTHOCHUTECIIBHBIC IIOI'PEITHOCTH

O6paboTka 2 I'paduueckoe npencraBieHue Onepupoeamv nouamusmu. rpapuk
HEJIMHENHBIX 3aBHCHUMOCTEH (PrU3nUeCcKuX 3aBHCUMOCTH OJHOM (pU3NUECKON BEINUMHBI
3aBUCHMOCTEI: BEJIMYMH JPYT OT JApYTa. OT JpYyroi, HeMUHEeWHas 3aBUCUMOCTb,
JIMHEapU3aIus, Henuneiinas 3aBUCMMOCTD JIMHEapu3anus

IIOJICYET IJIOIAAN W ee JTMHeapu3aLus HEJIMHENHOH 3aBUCUMOCTH, IUIOIIA/b



o1 rpa KoM,
HOCTPOCHUE

KacaTCJIbHBIX

K rpaduKy (JSKIHs)

o] rpa)uKOM 3aBUCUMOCTH,

KacarenbHas K rpaduKy 3aBUCUMOCTH B
JNAHHOU TOYKE.

3namb npaBuIIa MOCTPOCHUS TPAPUKOB
3aBUCUMOCTEN (PM3UYECKUX BEIIMUUH JPYT
OT Jipyra, (U3UYECKUN CMBICIT IIOMIA TN TIO/T
rpaduKOM 3aBUCHMOCTH U KacaTeJIbHOM K
rpaduKy 3aBUCHMOCTH B JAHHOM TOYKE.
Cmpoumsb UCXOTHBIE

U JIMHEapU30BaHHBIC TpadUKu
3aBUCUMOCTEN (PU3NYECKUX BETUUUH JPYT
OT Apyra, KacaTeJabHyI0 K rpaduKy
HEJIMHEHHOW 3aBUCUMOCTH B JAaHHON TOYKE.
IIpumenamyo nipaBuiIa MOCTPOCHUS rPaPUKOB
3aBUCUMOCTEH (PU3UYECKUX BETUYHUH JIPYT
OT JpyTa.

Onpeoensame 3HAYEHUS TUIOLIAIN

1o rpadkoM 3aBUCUMOCTH

U YTJI0BOTO KO3 dHLIeHTa

KacaTeJNbHOU K TpaduKy HeTMHEHHON



3aBUCHMOCTH B JAHHOW TOYKE, OI[CHUBATH HX
a0COJIIOTHBIE TTOTPEIIHOCTH.
Yemanasnueamo 63aumocessu

MEX Ty MaTeMaTHYECKAM TTOHITHEM
«(pyHKIUS» ¥ 3aBUCUMOCTHIO (DU3UIECKUX
BEJIMYUH JPYT OT Apyra. Mccreoosamo u
unmepnpemuposams rpaduKy HEINHENHBIX
3aBUCHMOCTEH (PU3NICCKUX BEITUIHH JPYT
OT Jpyra. Pewams 3aa4u Ha IOCTPOCHUE
JTMHEapU30BaAHHBIX TPaUKOB 3aBUCHMOCTEH
bu3znyeCcCKuX BETUYHH JIPYT OT Apyra 1o
3aJJaHHBIM HabopaM 3KCIIEpUMEHTAIbHBIX
JAHHBIX, OIPEIENIATH MO MOCTPOCHHOMY
rpaduKy yriioBoi Ko3ppuImeHT u
CBOOOJHOE CllaraeMoe, OLIEHUBATh UX
abCoIOTHBIE

H OTHOCHUTCIIBHBIC IOI'PEITHOCTH

1.7  Hsmepenue 2 PaBHOMEpHOE 1 HEPaBHOMEPHOE Onepuposamv nouamusmu. rpapuk
3aBHCUMOCTHU IPSIMOJIMHENHOE IBUKEHUE. 3aBHCUMOCTH OJHOH puznueckont
KOOPAMHATHI T'PaHULIbI Koopaunara, Bpemsi, CKOpoCcTh BEJIMYUHBI OT APYroil, HeNMHENHAs



1.8

00J1acTH HAMOKAHUS
OT BPEMEHHU.
Jluneapuzauus

3aBHUCHUMOCTH

(mpakTHUKyM)

N3yyenue ynpyroro
rUCTepe3nca

(TIpakTHUKyM)

Cuna. U3mepenue cuiibl
JUHAMOMETPOM. YIIpyrue
¥ YaCTUYHO yIpyTrue nedopMarum.

Cuna ynpyroctu. 3akoH ['yka.

3aBUCUMOCTb, JINHEApU3aLUs
HEJIMHEHHOM 3aBucUMOCTH. Cmpoums
JIMHEapyu30BaHHBIN rpaguK 3aBUCUMOCTH
($U3NYECKUX BETMYMH JIPYT OT Apyra.
Ipumenamyo nipaBuiIa MOCTPOECHUS IPAPUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUYHUH JIPYT
OT Jipyra.

Onpeoensime 3HAYEHUS YTII0BOTO

ko3¢ duImeHTa 1 cCBOOOHOTO CIaraeMoro
rpaduka THHEWHON 3aBUCUMOCTH,
OLICHUBATh

UX a0COJIOTHBIE OIPEITHOCTH.
Hccneoosamv u unmepnpemupoeams
HEJIMHEWHYIO 3aBUCHUMOCTb KOOPAMHATHI
rpaHMIbl 00JaCTH HAMOKaHMsI Oymaru ot
BPEMEHH.

Hcnonvzoeams cekyHIOMED U PYIETKY

Onepuposams noHAmMuAMU. CUATIA,
nedopmanus, ynpyruit rucrepesuc. Yuemo
dopmynupoBats 3akoH 'yka,

C06I/IpaTB SKCIICPUMCHTAJIbHYIO



OtknoHeHus ot 3akoHa ['yka.
l'ucrepesuc. Pabora cuibl Ha
MaJIOM 1 Ha KOHCYHOM

nepemenieHuu. ['paduueckoe

Mpe/ICTaBIeHHE PAOOTHI CHIIBI

YCTAHOBKY.

Dopmynuposams TUIIOTEIY O XapaKTepe
3aBUCHUMOCTH JIIMHBI OOBEKTA OT BEIHUNHBI
MPUJIOKEHHOM K HeMy cuibl. Cmpoums
HEeJMHEWHBIN rpaduk 3aBUCHMOCTH
(bu3nYeCKuX BETUYHUH IPYT OT JIpyra.
Ipumenamyo nipaBuia MOCTPOSHUS IPAPUKOB
3aBUCUMOCTEHN (PU3NYECKUX BETUUHUH JIPYT
OT JIpyTa.

Hccneoosams u unmepnpemupogamso
HEJIMHEHHYIO 3aBUCUMOCTbD JJINHBI

00BbEKTa OT BETMYMHBI TPUIIOKEHHOH K
HEMY CHJIBI.

Onpeodensime yroil HAKJIOHA

KacaTeJbHOU K rpaduKy HEeJTMHEHHON
3aBUCUMOCTH B JAHHOM TOYKE, MJIOIIA/Ib O]
rpaduKoM, OIIECHUBATH A0COTIOTHBIC U
OTHOCHTEJIbHbIE IOTPEIIHOCTH 3TUX BEIMYHUH.
Hcnonvzosamsv ceKyHIOMED

U JUHAMOMCTP.



1.9

Haxosxenne Maccel
JIMHEVKH U IIIpHUILLA C
TIOMOIIILIO
YpaBHOBEIIMBAHUS

phruara (IpaKkTUKyM )

AOCOJFOTHO TBEPIOE TEIIO.
BpamarensHoe aBHKEHHE TBEPIOTO
Tena. MOMEHT CHIIBI OTHOCUTEIHLHO
ocu Bpaienus. [1nedo cuibl.
CrnoxeHue CuI, TPUIIOKEHHBIX K
TBEPJOMY TEITy.

Lentp TsxecTH Tena. Y caoBUs

PaBHOBECH TBEPAOI'O TCIIA. Ppruar

Yemanasnueamo 63aumocessu
MEXAYy OIpeleleHueM (Qu3ndecKon
BEJIMYUHBI «MEXaHW4YecKas paboTa» u

TCOMETPUUCCKUM ITOHATUEM

«IJTOTIAAb MO TPaUKOM 3aBUCUMOCTH

BEJINYHNHBI CHUJIBI OT BEJIMYNHBI HC(l)OpMaIII/II/I»

Onepuposams NOHAMUAMU. MOMEHT CUJIbI
OTHOCHTEJILHO OCH BPAIl[EHUs, TJIEUO CHITHI,
LEHTP TSHKECTH Teja, pblyar.

Ymems dopmynrpoBaTh IpaBUIio
MOMEHTOB, YCJIOBHS paBHOBECHS a0COJIFOTHO
TBEPAOIO TeNa, CKJIabIBaTh CUJIbI,
MIPUJIOKEHHBIE K TBEPAOMY Telly, COOMpaTh
AKCIEPUMEHTATbHYIO

YCTaHOBKY.

IIpusooums mpuMepbl IPUMEHEHHUS
pBIYAroB.

Dopmynuposams TUIIOTEIY O XapaKTepe
3aBUCUMOCTHU KOOPJIMHATHI TOUKH

OIIOPBI YPABHOBCIICHHOT'O pbIyara






OT BEJIMYMHBI CHIIBL, TPUIIOKEHHOM K

ero KOHITY.

Cmpoums TUHEHHBIA TpaduK
3aBHCUMOCTH (PU3UYECKUX BETTMUUH JIPYT
OT Jpyra.

Ipumenamyo nipaBuiIa MOCTPOECHUS IPAPUKOB
3aBHCUMOCTEHN (PU3NUECKUX BEIINIHH JPYT
OT Apyra.

Hccneoosams u unmepnpemupogamso
3aBHCUMOCTB KOOPJMHATHI TOYKH OTIOPHI
YPaBHOBEIIEHHOTO phlyara

OT BEJIMYMHBI CUJTBI, IPUTIOKEHHON K

€ro KOHILY.

Onpeodensimp o rpaduKy TUHEHHON
3aBHCHMOCTH 3HAUCHHUS yIIIOBOTO
kod(durmenta u cB0O60IHOTO

CJIaraeMoro, OIICHUBAaTh aOCOJIOTHBIE U
OTHOCHUTENIbHBIE  MOTPEIIHOCTH  ATHUX
BEJIMYUH.

Hcnonvzoeams NUHENKY, a TAaKXKe IIMPUI] C

JCJICHUAMU I U3SMCPCHUA o0BeMa.

Pewams 3anaun o PpaBHOBCCHUM pblYara



1.10

N3mepenne ko3 dummenta
IHEPreTHYCCKUX TIOTEPh
IIPH OTCKOKE IIapuKa

OT IIOBECPXHOCTH

(mpakTHUKyM)

NmMnynbe cuiibl M M3BMEHEHUE UMITYJIbCa
Tena. 3aKOH COXPAaHEHUs UMITYJIbCa.
Kunerndeckast sHEprust MaTepUaIbHON
touku. Teopema

00 U3MEHEHUN KMHETHYECKON YHEPrUHu
MaTepHAITbHON TOUKH.

TTorennmansHBIE

Y HETIOTEHITNATbHBIE CHUIBI.
[TorenumansHas 3HEPTHUS.
[TorenumanbHas sHEprus TENa

B OJJTHOPOJHOM I'PaBUTALIMOHHOM TIOJIE.
CBs13b pabOTHI

HENOTEHLINAIbHBIX CHII

C U3BMEHEHUEM MEXaHUYECKOW 3HEPruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOM SHEPruu. YIpyrue u
HEYNpPYTrue CTOJIKHOBEHHUS.

BHYTpeHHHH QHCPIu:A TCiia

Onepuposams NOHAMUAMU. UMITYJIbC CUJIBL,
HUMITYJIbC T€J1a, KHHETHYECKasi SHEPTUs
MaTepUaIbHON TOYKH,

MOTEHI[MATbHBIC M HEMOTCHIIMAJIbHBIE CUJTHI,
MOTEHIMATbHAS DHEPTUS

(B T.4. TeNa B OJTHOPOTHOM
rpaBUTALIMOHHOM TIOJIE), YIIPYTHE U
HEYNPYTHE CTOJKHOBEHUSI.

Ymemwv popmynupoBaTh 3aKOH COXpaHCHUS
HUMITYJIbCA U TEOPEMY

00 U3MEHEHNH KHHETUYECKON SHEPTruu
MarepuaibHON TOUKH, JaBaTh ONPEICICHUE
MOTEHIUATbHBIX

Y HEMOTEHIUAIBHBIX CUIT; POPMYIUPOBATH
3aKOH COXpPaHEHUsI MEXaHUYECKON YHEPTHUU.
IIpusooums npumepul citydaen, KOraa
MMITYJIBC T€JIa COXPAHSAETCS WU He
COXpaHseTcs, Korja MexaHuueckas
SHEPrUsl CUCTEMbI COXPAHSAETCS WA HE
coXpaHsercs,

YIPYrUX U HEYNPYTUX CTOJTKHOBEHHH.



Hroro no pazneny

20

Dopmynuposams TUNIOTE3Y O XapaKTEpe
3aBHCHMOCTH BBICOTBI OTCKOKA LIapHUKa
II0CJIE COYIaPEHHUs C TIOBEPXHOCTBIO
TOPU30HTAIIBHOTO CTOJIAa OT BBICOTHI cOpoca.
Cmpoumb TMHENHBIN U HETMHEWHBIHN rpauk
3aBUCHUMOCTH (PU3NYECKUX BETUYUH JPYT OT
Apyra.

Ipumenamyo nipaBuiIa MOCTPOCHUS IPAPUKOB
3aBUCUMOCTEN (PM3NYECKUX BETUYUH JPYT
OT Jpyra.

Hccneoosamv u unmepnpemupoeams
3aBHCUMOCTb BBICOTHI OTCKOKA IIapHKa
HI0CJIE COYIaPEHHUS C TIOBEPXHOCTHIO
TOPU30HTAJIHOTO CTOJIA OT BBICOTHI cOpoca.
Hcnonvzoeams pyneTky.

Pewams 3anaun 00 aOCOIFOTHO
YIPYTUX ¥ a0COFOTHO HEYIIPYTUX

COyAapCHUAX



Paznen 2. MoJiekyasipHas pu3uka U TepMOANHAMHKA

2.1.

Omnpenenenue
TEIUIOEMKOCTH

TBEPJOTO Telna

(IpakTHUKyM)

2

KonnaecTBo TENI0THI.
TemmoeMKOCTh Tea. Y AeIbHas U
MOJISIPHASI TETUIOEMKOCTH
BEIIECTBA. Y PaBHEHHE TETIOBOTO

Oananca. TeruoBoe paBHOBecHe

Onepuposamv ~ NOHAMUAMU.  KOJIUYECTBO
TEIUIOTHI, TEIUIOEMKOCTh TeJa, YACHbHAas WU
MOJISIpHAS TETIOEMKOCTH BEIIECTBA,
TEIJIOBOE PAaBHOBECHE.

Ymems» hopMynupoBaTh ypaBHCHHE
TEIIOBOTO OanaHca, cooupaTh
IKCIIEPUMEHTATBHYIO YCTAaHOBKY.
IIpueooums npumepul Tei,

o0Jtaaronnx OJMHAKOBOM

TEIIOEMKOCTbBIO, HO Pa3JINYHON YAECTbHOMN
TEIMJI0EMKOCTBIO.

Ipumenamo ypaBHEHHE TEIJIOBOTO OanaHca
JUIS OMTUCAHMs Tpoliecca

TEII000MeHa TBEPIOTO Tella C BOJOM.
Hccneoosams TemiooOMeH

MEX/1y TBEPBIM TEJIOM U )KUJIKOCTSIMU U
UHmMepnpemuposams pe3yibTaThl 3TUX
OTIBITOB.

Onpeodensims TEIIOEMKOCTh TBEPJIOTO Tela
HA OCHOBaHUM PE3ylbTaTOB

OIIBITOB ITO U3YYCHUIO TerrooOMeHa



MCXKAY TBEPAbIM TCJIOM U X XUIAKOCTAMU C
Pa3HbIMHU TEMIICPpATYpaMH, OICHHUBATDH
a0COJIIOTHYIO U OTHOCUTEJIbHYIO
MOrpeurHOCTHU I/ISMepeHHOﬁ BCIIMYUHBI.
Hcnonvzoeams TEpMOMETP.
Yemanasnueams 63aumoceszu

MEX]Ty 3aKOHOM COXPAaHEHUS YHEPTUHU U
ypaBHEHHEM TEIIJIOBOTO OaJiaHca.
Pewamw 3anaum Ha TIPUMEHEHNE

ypaBHEHUS TEIJIOBOTO OaslaHca



2.2.

Haxoxnaenue
MAacChl TUHEHKH U
LIIpHULIA C
IIOMOIITLIO
YPaBHOBEIIMBAHUS

peyara

(IpakTUKyM)

JlaBnenue, o0beM, TeMIieparypa,

KOJIMUECTBO BelllecTBa. MieabHBIN ras.

YpaBHenue MenpeneeBa—
Knaneiipona. ['a30BbI€ 3aKOHBI.

I"a30BB1l TEpMOMETD

Onepuposams nonsamuamu. JaBjicHUE,
00beM, TeMreparypa, KOJTUIECTBO
BeIIeCTBA, UcaIbHbBII Ias.

Ymemy 3anuceiBaTh ypaBHEHHE

MenneneeBa—Knaneiipona, popmynupoBaTh

ra3oBbl€ 3aKOHbI, COOMpPATh
OKCIIEpUMEHTAIBHYIO YCTaHOBKY.
3name ycTpOMCTBO U IPUHIUI pabOTHI

ra3oBOTO TEPMOMETpA.
IIpusodums npumepsi MOBEACHUS Ta3a
MIPU U3MEHEHUH €T0 JIaBJIeHUs, 00BheMa,

TeMIepaTyphbl.



IIpumensimos TUHENWKY U CEKYHIOMED.
Onpedensims TEMIIEPATYPY U 1aBJIICHHUE
UJCAJILHOTO Ta3a [0 pe3yJbTaTaM OIIbITOB C
CaMo/IeJIbHBIM T'a30BbIM

TEPMOMETPOM.

Hcnonvzoeams MTUHENKY

Y CaMOJIEIIbHBIN ra30BbIN TEPMOMETD.
Yemanaenueams 63aumocesazu Mmexny
BHEUITHUMH U BHYTPEHHUMU
MakpornapaMeTpamu

TGpMOZ[HH&MH‘IGCKOﬁ CUCTCMBI.
Pewamo 3aaa4u Ha IPUMCHCHHC

ypaBHeHus1 MenaeneeBa—Knanelipona



2.3.

D¢ dhexTrBHBIHA

k03 purent
KECTKOCTH CHCTEMBI.
Onpenenenne Moy
Onra npoBonoku

C TIOMOIIIBIO phIyara.
Omnpenenenue npezena
ynpyroit nepopmanun
(IpakTUKyM)

Hedopmanuu TBEpAOTO TENA.

Pactsoxenue u cxxatue. Moayns FOnra.

Yupyrue u Heynpyrue n1edpopMaluu.
[Ipenen ynpyrux gedopmarmii. 3akoH
I'yka.

MOMEHT CHJIBI OTHOCHTEJIBHO OCH
Bpamenus. I[lmewo cuibel. YcenoBusd

paBHOBECHS TBEPJOTO Tena. Peryar

Onepupoeams noHamusmu. yupyrue u
Heynpyrue nedopMarim,

npenen ynpyrou aedopmaru, Moaylb
IOHFa, MOMCHT CHJIBI OTHOCHUTECIIBHO OCH
BpalicHus, 1jiac4o CUJIbl, pblyar.

Ymemw hopmymupoBats 3akoH ['yka ams
nedopmaluy pacTsHKEHHUST 0THOPOTHOTO
CTCPIKHA C TIOCTOSAHHBIM

MONEPECYHBIM CCYCHUEM, YCIIOBHUEC



paBHOBECHS AOCOIIOTHO TBEPAOTO Tea,
coOupaTh 3KCIIEPUMEHTAIIBHYIO
YCTQHOBKY.

IIpusooums npumepol ynpyrux

U HEeYnpyrux aedpopmManuii, MaTepUasos ¢
Pa3iInYHBIMU MOAYJISIMU IOnra.
Ilpumensamo 3akoH I'yka 115 pacuera
nedopmaluy pacTsHDKEHHS TTPOBOJIOKH.
Hccnedosams 3aBUCHUMOCTD YIAJTMHEHUS
IMPOBOJIOKH OT BEJIMYUHBI paCTSIFI/IBaIOHIeﬁ
€€ CUJIbI

U UHMeEPNPemupo8ams

MOJTy4E€HHBIE PE3YJIbTaThI,

B TOM 4MCJI€ AJIs ONpeAeICHUs peaesa
ynpyroi aedopmaruu.

Onpeodename monyab FOHra npoBosoku Ha
OCHOBAHMHU PE3YJIbTATOB OIBITOB

10 PAaCTSKEHUIO ITPOBOJIOKU

C MIOMOILBIO PA3JIMYHBIX 110 BEJTMUUHE CUII,

OLOCHUBATb a6COJ'IIOTHy10
U OTHOCHUTCIIbHYIO ITIOTPCIIHOCTD

n3MepeHHoro moayist FOnra.



2.4,

N3mepenune
Koa(puIMeHTa
MTOBEPXHOCTHOTO
HaTAXKEHHS METOJI0M

OTpbIBa (MPAKTUKYM)

[ToBepXHOCTHOE HaTsKEHUE.
Koaddunment noBepxHoCTHOTO

HatspkeHus1. Cuiia TOBEPXHOCTHOTO

HaTsAXKCHU. KaHI/IJ'IJ'IﬂpHBIe SIBJICHUA.

JaBnenue
MO ICKPUBJICHHOM TOBEPXHOCTHIO

s)kunkoctu. @opmyna Jlannaca

Hcnonv3zoeams HEPABHOIUIEUUH phlyar Jist
YBEJMYEHUS CHIIBI U TIepeMenieHus. Pewams
3aJja4y Ha IpUMEHEHHe 3aKoHa ['yka ayst
pacyera pacTsDKEHUS

U CXKaTUs CTEPIKHEN

Onepuposamv nousmuamu.:
MOBEPXHOCTHOE HATSDKEHHE,

K03 UIIUEHT TOBEPXHOCTHOTO
HATSDKEHUS, KalTWJUISIPHBIC SIBJICHUS. Y Memb
3aIUCBIBATh (POPMYITY JJIS CUIIBI
MOBEPXHOCTHOT'O HATsKEHUS, (hopMyiTy
Jlannaca ass onpeneneHysl JaBJIeHus Mok
VCKPUBJICHHOHN MOBEPXHOCTHIO XKHUIKOCTH,
coouparp

HKCIIEPUMEHTAIbHYIO YCTAHOBKY.
IIpusooums npumepsi NOBEPXHOCTHBIX
SBJICHUH U KalWUIAPHbBIX SBJICHUH.
Ipumensimsb METO/1 OTPHIBA PAMKH OT
HOBEPXHOCTHU >KUJKOCTH

JUIs U3MepeHus Ko uirenrta
MOBEPXHOCTHOTO HATSKEHUS KHJIKOCTH.

Hcceneoosamsb 3aBUCHUMOCTD BEJIMUHNHBI



2.5.1.

OHpeI[eJ'ICHI/IC TOYKH

POCHI (IPaKTUKYM )

HacplmieHHbIe 1 HEHACHIIIEHHBIE Taphl.
KauecTBeHHas 3aBUCUMOCTD TNIOTHOCTH
U JIaBJICHUS

HaCBILIEHHOT'O I1apa

OT TeMIIepaTypsl,

HX HE3aBUCHUMOCTh OT 00beMa

CUJIbI, HEOOXOIUMOM 1 OTpbIBA

OT HOBEPXHOCTH BO/IbI IPOBOJIOYHOM paMKH,
OT ee epuMeTpa

U UHmMepnNpPemupo8ams pe3ylbTaThl
IIPOBEJCHHBIX U3MEPEHUM.

Onpeodensimeb K0dpPuiueHT
MOBEPXHOCTHOTO HATSKEHUS KUAKOCTHU IO
pe3yabTaTaM MNpPOBEACHHbBIX U3MEPEHUI,
OIICHUBATh a0COJIIOTHYIO

Y OTHOCHUTEJIbHYIO IOTPEIIHOCTb
W3MEPEHHOW BEJTMYMHBI.

Hcnonvzoeams pbryar JUist CO31aHUS CUIIBL
3aJaHHOU BEJINYNHEI.

Pewamy 3anaun Ha IpUMEHEHNE

(bopMyIIBI 7151 CUITBI IOBEPXHOCTHOTO

HaTsDKeHus U opmynel Jlamnaca

Onepupoeamb NOHAMUAMU.
HaCBIHIeHHBIﬁ u HeHaCBIIJ_ICHHHﬁ mnap,

BJIA’KHOCTB BO31yXa, a0COIIOTHAS
N OTHOCHUTCJIbHAA BJIAXKXHOCTD.
Ymems xauecTBEeHHO ONUCHIBATH

3aBUCHUMOCTD IINIOTHOCTH U JaBJICHHUA



HACBIIIEHHOI 0 napa. BinaxxHocts
BO3/1yXa. AOCOJIIOTHAs

N OTHOCHUTCJIbHAA BJIAXKHOCTDH

HACHIIIEHHOTO [1apa OT TEMIEPATYPhI, UX
HE3aBHCUMOCTh OT 00beMa
HaCBILIEHHOI O 1apa, coouparhb
AKCIEPUMEHTAIbHYIO YCTAaHOBKY.
IIpugooums npumepwvl HaCHIIEHHOTO U
HEHACBILIEHHOTO Mapa.

Hccneoosams niporiecc BbINAAECHUS POCHI
TIPY TIOHIKEHUH TEMIIEPATYPhI BIAYKHOTO
BO3/yXa

U UHmMepnpemupo8amy MOITy4EHHbIE
pE3YNIbTaThI.

Onpeodensme 10 NOTYYEHHBIM
HKCIIEPUMEHTAIbHBIM IaHHBIM
TeMIIepaTypy TOUKY POCHI, U 3aTEM, C
MIOMOILBIO TAOIHIIBI 3aBUCUMOCTH
JIABJICHUS HACBIILIEHHOI'O [1apa BOJIbI OT
TeMIepaTypbl, OTHOCUTEIbHYIO
BJIQKHOCTB BO3/lyXa, a TAK¥Ke
a0COJIIOTHBIE U OTHOCUTEIIbHbIE
HOTPEUIHOCTH ITUX BEJIMYHUH.
Hcnonvzoeamo TEpMOMETD.

Pewiams 3aJa4M Ha BBIYUCJICHUC



2.5.2.

3HAKOMCTBO
C JIEKTPUICCKUM

KOHJIEHCATOPOM

(IpakTHUKyM)

DIIEKTPUYECKUM 3apsijl.
DIIEKTPUUYECKOE TIOJIE.
HamnpskeHHOCTh U TOTeHITHA
3JIEKTPUYECKOTO NOJIsl. Pa3HOCTH
MMOTEHITNAJIOB ¥ HATPSDKCHUE.
N3mepenune HanpsokeHUs.
BoasT™meTtp. Konaencarop.
DIIeKTPOEMKOCTh KOHAEHCATOPA.
[TapannensHoe

U [TOCJIEI0BATENIHOE COETMHEHHE

KOHACHCATOPOB

a0COJIFOTHON Y OTHOCUTEIBbHOMN

BJIAXXHOCTHU

Onepuposams noOHAMUAMU. DIEKTPUUECKUN
3apsi, SJIEKTPUUYECKOE T0JIE,
HANPSDKEHHOCTH W TIOTCHITHAT
AJIEKTPUYECKOTO TOJISI, Pa3HOCTh
MOTCHIIMAJIOB U HANPsDKEHUE,
KOHJICHCATOP, NEKTPOEMKOCTb
KOHJIEHCATOpA.

Ymems BbUnCHATH 3apsi KOHIEHCATOPA 110
€ro 3JIeKTPOEMKOCTH

Y HAIIPSDKEHU0, TPUMEHSTh GOPMYJIbI IS
pacuera 3JIeKTPOEMKOCTH

[IPU [OCIIEA0BATEILHOM

U NapaJuIeIbHOM COEMHEHUH
KOHJICHCATOPOB, COOMPATH AIEKTPUUECKYIO
LEIb.

Ilpusooums npumepoi

MOCJIEIOBATEIHLHOTO U MApaJIEIbHOTO

COEIMHEHUS KOH/IEHCATOPOB.
HUccneoosams 3aBUCUMOCTD

HAIMPsKCHUA Ha KOHACHCATOPC



Hroro no pazneny

Paznen 3. DiekTpoauHaMuka.
3.1. N3ydenue mporuecca

paspsAaAKd KOHACHCATOPpa

(mpakTHUKyM)

DIIEKTPUYECKUM 3apsi.
DJeKTpUYEecKoe IoJIe.
HanpskeHHOCTh 1 OTeHIHAI
EKTPUYECKOT0 NoJs. PazHOCTH
NOTEHLIMAJIOB U HAIPSKEHUE.
O/1C ucrounuka Toka. 3mepenune

HaITPsAKCHUL. BOHBTMeTp.

OT €ro EKTPOEMKOCTH
U UHMepnpemupo8amsy pe3yabTaTbl 3TOTO
AKCIEPUMEHTA.

Onpeodensimb OTHOIIEHHUE IEKTPUUECKUX
€MKOCTEH IByX KOHJIEHCATOPOB IO
M3MEPEHHBIM 3HAUYCHUSM HAPSOHKCHUS Ha
HHUX, OLIEHUBATL a0COJIIOTHLIE

¥ OTHOCHUTEINIbHBIE IOTPEITHOCTH
U3MEPSIeMbIX BEINYHH.

Hcnonvzo6ams BOIBTMETP.

Pewams 3anaun Ha cOETUHEHUE

KOHICHCATOPOB

Onepuposame noHAMUAMU. SIEKTPUIECKUN

3apsa, JICKTPUICCKOC I10JIC,
HaAIIPAKCHHOCTDb U IIOTCHI U AT

ANEKTPUYECKOTO TOJIsl, PAa3HOCTh
MOTEHIMAJIOB U HAMPSKEHUE,
3/1C uctouHrKa ToKa, KOHJIEHCATop,

SJICKTPOCMKOCTh KOHACHCATOPA,



Konpencarop. DiekTpoeMKoCTh
KOHJ/IEHCATOPa. DIIEKTPHUYECKOE
conpoTtusiieHue. 3akoH Oma s
MOJIHOM (3aMKHYTOM)
BJIEKTPUYECKOM LIETIH.

KOHI[GHCaTOp B IICTIK ITIOCTOSIHHOI'O TOKAa

AIIEKTPUYECKOE COMIPOTHUBIICHHUE. Y memb
dbopmynupoBaTh 3akoH Oma 7151 TOJTHOM
(3aMKHYTOM) AJIEKTPUUECKOM LIETIH,
BBIYHCIISITE 3apsi/i KOHACHCATOPA

TI0 €T0 IEKTPOEMKOCTH

1 HAIIPSDKEHUTO, COOMPATh JICKTPHUIECKYIO
IETIb.

IIpusodums npumepvl NOBEACHUS
KOHJICHCATOPA, BKIFOUCHHOTO B IIEITh
MTOCTOSTHHOTO TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH CHJIBI TOKA OT BpEMEHH TIPU
paspsaKe KOHIIEHCaTopa

qyepe3 pe3rcTop.

Cmpoums TpadyK 3aBHCUMOCTH CHIIBI TOKA
OT BPEMEHHU TIPH pa3psiike KOHJIEHCATOpa
4yepe3 pe3nucTop.

Ilpumensimob TIpaBuUIIa MOCTPOCHUS TPaPHUKOB
3aBUCUMOCTEH (PU3MUECKUX BEIIMYHMH JPYT
OT Jpyra.

Hcceneoosamsp 3aBUCHMOCTD CHIIBI TOKA



3.2.

Onpenenenue
yIIeTHHOTO

COIMMPOTUBJICHUA

Cuna Toka. Hanpsxenue. 3akon Oma
JUI y4acTKa LEMu.

3HGKTpI/I‘-IeCKOe COIMPOTUBJICHUC.

OT BPEMEHH TIPH pa3psijike
KOHJICHCATOPa Yepe3 Pe3nCTop U
UHmMepnpemupoeams Ty

3aBUCHMOCTb.

Onpedensimsb SNEKTPOEMKOCTh
KOHJICHCATODA,

BBIpaXkas ee uepe3 yriaoBoi koahpduuueHT
KacaTelbHOU K rpaduKy 3aBUCUMOCTH CHUITBI
TOKA pa3psIKA KOHIEHCATOpA OT BPEMEHH,
OIICHUBATh A0COJIIOTHYIO

Y OTHOCUTEJIBHYIO TOTPEIIHOCTh
AIIEKTPOEMKOCTH.

Hcnonvzoeams BOIBTMETP U

CEKyHJIOMED.

Yemanaenueams e3aumocessu.

Pewams kauecTBEHHBIC 3aJa4yun
O KOHACHCATOpaX, BKIIFOUCHHBIX B IICIIb

IIOCTOAAHHOI'O TOKa

Onepupoeamb NOHAMUAMU.
CHhJia TOKa, HAIIPSAKCHUC,

QJICKTPUYCCKOC COIPOTUBJICHUC,



Marepuasa MpoBOJIOKH

(mpakTUKyM)

3aBUCUMOCTb COTIPOTUBIICHUS
OJTHOPOJIHOTO NIPOBOTHUKA

OT €ro0 JUTMHBI U TUIOIIAIN TONEPEYHOTO
ceyeHus. YIeIbHOE CONPOTUBIICHNE

BCIICCTBA

YZI€IbHOE COIIPOTUBJICHUE
BEIIIECTBA.

Ymemw hopmynuposats 3akoH Oma st
y4JacTKa LeMH, 3aUChIBaTh (OPMYITY IS
3aBUCUMOCTH COTIPOTUBIICHUS

OJHOPOJHOTO IMMPOBOAHHKA OT €0 AJTWHDBI

H IUI101Iaan nNornepeyYHoOro CCYCHUA, CO6I/IpaTI>

ANEKTPUUECKYIO TIETIh.

IIpusooums npumepwl BEECTB C
Pa3IUYHBIM YIACIbHBIM
COTIPOTHUBIICHUEM.

Ipumenamo METO1 U3MEPEHUS

MaJbIX IEKTPUUECKUX
COTIPOTUBIICHUM.

Hccnedosams 3aBUCUMOCTD
HANPSDKEHUS MeX Iy KOHIIaMU OTpe3Ka
MIPOBOJIOKU OT JUTMHBI 3TOTO OTpe3Ka
U UHMepnpemupo8ams Pe3yabTaThl
MPOBEICHHBIX U3MEPEHUM, BBIYUCIISTD

QJICKTPUYICCKOC COIIPOTUBJICHUC OTPE3Ka

IMMPOBOJIOKH 11O U3SMEPCHHBIM 3HAYCHUAM



CHJIBI TOKA 1 HAITPSOKCHUA.

Onpedensime yACIbHOE CONPOTUBIICHHUE
MaTepualia IpoOBOJIOKH 10 U3BECTHBIM
AJIMHE, TUaMETPY U COIMMPOTHUBJICHUIO,
OIICHUBATh a0COJIIOTHYIO

N OTHOCHUTCJIbHYIO TOTPEIIHOCTE YACIIBHOTO
COIIPOTUBIICHUA.

Hcnonvzoeames MyTbTUMETP B PEKAMAX
BOJIbTMETPA M aMIIEPMETPA, JINHEUKY,
MHUKpPOMETP.

Pewams 3agaun Ha 3akoH OMa

JUIS y4acTKa ey U Ha 3aBUCUMOCTh

COTIPOTHUBIICHUS OTPE3Ka MPOBOJIOKH

OT €TI0 XapaKTCPHUCTHK



3.3.

N3mepenue
BOJIBT-aMIIEPHOM
XApaKTEPUCTUKU
IOJIyIIPOBOAHUKOBOTO

nuojia (MpakTUKYM)

[MonynpoBoaauku. CobcTBeHHAs
IPUMECHAs TPOBOAUMOCTh
MOJIYTIPOBOIHUKOB.

CaoiicTBa p-n-niepexona.
[TosrynmpoBOAHUKOBBIN IO

Onepuposamv nowamuamu:
MOJIYITPOBOIHUK, COOCTBEHHAS U
IIPUMECHAsI IPOBOUMOCTD,

p-N-niepexo, NOIYIPOBOIHUKOBBIN MO/,
Ymems 00BsCHATE IpUPOTy COOCTBEHHOU U
IIPUMECHOM IIPOBOJUMOCTH, CBOMCTBA

p-N-niepexoa, NPUHINI JCHUCTBHS



[IOJIYTIPOBOIHUKOBOTO JMO/1a,

ero GyHKIIMOHUPOBAHUE

IIPU BKJIFOYEHHUH B AIEKTPUUYECKYIO LIENb
MOCTOSIHHOTO TOKA B MPSIMOM

1 B 0OpaTHOM HaIpaBJeHUH, COOUpaTh
AIIEKTPUIECKYIO IETTh, YATATh MAPKUPOBKY
MOJIYTIPOBOIHUKOBOTO JHOAA.

IIpugooums npumepwvl NCIOIB30BaAHUS
MOJIYTIPOBOIHUKOBOTO JIM0/1a

B JIEKTPUYECKUX LensX. Popmynuposams
TUIIOTE3Y O XapaKTepe 3aBUCUMOCTH CHJIBI
TOKa, TEKYIIETro Yepe3 MOJTyIPOBOIHUKOBBIM
AUOM,

OT MOJIAaHHOTO Ha HETO HaIPSKEHUS.
Cmpoums 3KCTIIEPUMEHTAIIBHO BOJIBT-
aMIIepHyro Xapaktepuctuky (BAX)
MOJIYTIPOBOIHUKOBOTO U0/

IIPU €0 BKJIFOUEHUU B DJICKTPUUECKYIO IIETb
MOCTOSIHHOTO TOKa B IIPSIMOM

U B 00paTHOM HaIpaBICHUU.

Ilpumensamo npaBusa NOCTPOCHUS rPaprKOB

3aBHCHUMOCTEH CI)I/I3I/I"ICCKI/IX



Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

BEJIMYUH JPYT OT Apyra.
Hccneoosams BAX
MOJIYITPOBOJIHUKOBOTO JTUO/IA,
BKJIFOYEHHOTO B IIEITh MIOCTOSTHHOTO TOKA B
PSIMOM U B 0OpaTHOM HaIpaBICHUHN

U UHMEPNPemupo8ams

3Ty 3aBUCHUMOCTb.

Onpedensimpb dNEKTPUIECKOE
COTIPOTHBJICHUE TIOTYITPOBOTHUKOBOTO
JMo/a PU JaHHOM 3HAYEHUHU
HaANPSDKEHHUs, OLICHUBATh A0COJIIOTHYIO U
OTHOCHUTEIIbHYIO MOTPELIHOCTh

3TOM (HU3NIECKOU BEIIMUNHBI.
Hcnonv3zoeams BOIBTMETD, AMIIEPMETP,
MEPEMEHHBII pe3uCTop, MaKETHYIO IUIATY,
MOJIYTIPOBOIHUKOBBIH JTHOI.

Pewams 3a1aun Ha 11eTIH TOCTOSITHHOTO TOKA
MIPY HAJTMYUU B HUX UJCAITBHOTO

ouona
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Kaneﬂnapﬂo-TeMaaneCKoe IJIAHUPOBAHUE

Ne Pa3nes/ rema KoimyecrBo | /lata npoBenenus
Kypca acos Ilnan. dakr.
Paznen 1. Mexanuka (204.)
1/1, [TorpemHocTH B SKCIIEpUMEHTE (JICKIIHS) 2 09.09
1/2 16.09
1/3 OrieHKa IOTPENTHOCTEH TPSIMBIX U KOCBEHHBIX 2 23.09
1/4 M3MepeHni (caMoCcTosATeIbHAs paboTa) 30.09
1/5 VYcepennenne namepennii. CinygaitHas morpemsHocts | 1 07.10
(IpaKkTHUKYM)
1/6 KunemaTtnueckue usmepeHus JallbHOCTH I0JIETA, 1 14.10
pacueTr HauyaJbHOM CKOPOCTH (IIPAKTHKYM)
1/7, 1/8 | Tlpocreiimune reoMETpUIECKUE U3MEPEHHS 2 21.10
(camocrosiTensHast paboTa) 11.11
1/9.1/10 | I'paduku sKCrIepUMEHTAIBHBIX 3aBUCHMOCTEH. 2 18.11
’ I'padmueckas 00paboTKa TaHHBIX.
25.11
111 O06paboTKa HETUHEHHBIX 2 02.12
1/12 3aBUCUMOCTEN: JIMHCapu3anus, nmoacueTt 09.12
TUIOIIAIH 1O TpadHKOM, TIOCTPOCHUE
KacaTeabHOU K rpaduKy (JeKIus).
1/13 N3mepenune 3aBUCMIMOCTH KOOPIMHATHI 2 16.12
1/14 IpaHUIIbl 00JIACTH HAMOKAHUS OT BPEMEHHU. 2312
Jluneapuzanys 3aBUCUMOCTH
(TpakTUKyM)
1/15, N3ydenue ynpyroro rucrepesuca (IpaKTUKyM ) 2 13.01
1/16 20.01
1/17, HaxosxieHre Macchl TMHEHKY U IITIPHIIA C 2 27.01
1/18 MIOMOIIBI0 YPAaBHOBEIINBAHUS phlyara (IpakTHUKyM ) 03.02
1/19, Haxosxienne Macchl TMHENKN U HIIpHULIA C 2 10.02
1/20 MOMOIIBIO0 YPAaBHOBEIINBAHUS phlyara (IpakTHUKyM ) 17.02
Hroro no paszgeny: 204acos
Paznea 2. Moaekyasipaast puzuka u
TepMoaAuMHAMHKKa (94.)
2121, Ornpezenenre TEMI0EMKOCTH TBEPAOTO Tela 2 24.02
2/22 | (mpaxTHKyM) 03.03
2123, Haxosxienne Macchl TMHENKY U HIIpHULIA C 2 10.03
MTOMOIIBI0 YPAaBHOBEITNBAHMS phlyara (IpakTHKyM )




2/24 17.03
2/25, O dexTrBHBIA KOIPHUIMEHT KECTKOCTU CUCTEMBL. | 9 07.04
2/26 Omnpenenenue moxyist KOHra npoBosioku ¢ 14.04
MOMOIIBIO peryara. OnpeaeneHue mpeaena
yrpyroi aeopmanuu (IpaKTHKYM )
2127 Nzmepenne kod¢hGunmenTa moBepXHOCTHOTO 1 21.04
HaTSKEHUS] METOJIOM OTpbIBa (IPAKTUKYM )
2/28 Omnpenenenre TOYKH pochl (IIPAKTUKYM) 1 28.04
2/29 3HAKOMCTBO C AJIEKTPUIECKUM KOHJICHCATOPOM 1 05.05
(pakTUKyM)
Paznen 3. Danexkrpoaunamuxa (54.)
3/30, N3zyuenwne mpormecca pa3psaKy KOHIEHCaTopa 2 12.05
3/31 | (mpaxuiym) 12.05
3/32, Onpenenenne yaeabHOTO 2 19.05
3/33 COTIPOTHBIICHUS 1905
3/34 N3mepeHne BOJIBT-aMIIEPHOI 1 26.05
XapaKTEPUCTHKH
TIOJTYTIPOBOAHUKOBOTO TH0/1a (TTPAKTUKYM )
Bcero: 34y.
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