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HOACHUTEJIBHAS 3AIINCKA

Hacrosmas paGouas mporpamma Kypca BHEYpOUHOU nesTenbHOCTH «OCHOBBI
bu3MYeCcCKOro sKCIeprUMEHTay (J1ajiee — mporpamma) pazpadoTaHa B COOTBETCTBUU C
TpeboBaHUsIMHU (DeepaIbHOTO TOCYJAPCTBEHHOTO 00pa30BaTebHOIO CTaHJapTa
cpeanero obmero oopazoanusa (nanee — ®I'OC COO) [1, 2] u HampaBieHa Ha
opraHu3aiuio oOy4eHUss B COOTBETCTBUU c TpeboBaHUsAMH (eaepaTbHOM
o0OpazoBaTeIbHOM porpaMMbl cpeaHero ooiiero oopazosanus (OOIT COO) [3].

Peanuzanmst mporpaMMbl MOKET COJICHCTBOBATH JOCTHIKCHHUIO 00YUYarOIUMUCS
IaHUpyeMbIX  pe3yiabratoB  ocBoeHuss @OOIT COQO, pa3BUTHIO JUYHOCTH
oOyJarommxcs, (GOPMHUPOBAHUIO M YJOBICTBOPCHHUIO HX COIUMAJIBLHO 3HAYHUMBIX
MHTEPECOB U MOTPEeOHOCTEH, camopeann3alnud OO0yJarouuxcs 4epe3 ydacTHe BO
BHEYPOYHOU AesTenbHOCTH. OMHONW M3 BO3MOXKHBIX (DOpPM peanm3aliiyd MporpaMMBbI
aBigeTcs Kpyxkok. [Iporpamma MoOXeT peanu30BBIBaTbCS — 00pa3oBaTeNbHOMN
opraHu3anueldl CcamMoCTOSITEIBHO JIMOO Ha OCHOBE B3aUMOJCHCTBUSL C JAPYTUMHU
OpraHu3alysIMH, OCYIECTRISIONIUMHA 00pa30BaTEeNIbHYIO IEATEIbHOCTD.

[Iporpamma Kypca BHEYpO4HOU JeaTeabHOCTH «OCHOBBI  (DU3HYECKOTO
HKCIIEPUMEHTa» MpeaHa3HaueHa aisi peanu3anuu B 10 kmaccax M HampaBieHa Ha
JOCTHXKEHNE COOTBETCTBYIOIIMUX PE3YNIbTAaTOB, CHOPMYIUPOBAHHBIX B (eaepaabHOM
paboueil mporpamMme 1Mo yueOHOMY IpeaMeTy «Du3ukay.

[Ipy w3ydenum ¢usukn Ha peanuszanusi STUX NPHUHIMIOB Oa3upyercs Ha
MCITIOJIb30BAaHUU CaMOCTOATEIBHOTO YYCHHYECKOTO IKCIEPUMEHTA, BKIIOUYAIOIIETO, B
TOM uwucie, paboTel Qu3nyeckoro mnpaktukyma. llpm stom  mom pabGoramwu
MPAKTUKyMa MOHUMAETCSI CAaMOCTOSATEILHOE MCCIIEIOBAaHUE, KOTOPOE MTPOBOIUTCS TIO
PYKOBOJCTBY CBEPHYTOro, OOOOIIEHHOrO0 BHAAa 0€3 MOIIaroBOoM HHCTpYKUuu. B
pe3ynbpTate O0ECNeYnBACTCS OBJAJCHHE OOYYAIONIMMUCS YMEHHUSMU TPOBOIHTH
npsiMbIe W KOCBEHHBIE HM3MEPEHUS, HCCIIENOBAaTh B3aMMHBIC 3aBUCHUMOCTH JBYX
¢u3HUeCcKrX BETUYMH © OCYIIECTBISATH IMOCTAHOBKY OIBITOB 10 TIPOBEPKE
MIPEIIOKEHHBIX THIOTE3. Bce 3T0 CrocOOCTBYET MOCTHKEHUIO OJTHOW M3 OCHOBHBIX
nene u3ydeHus GU3MKU Ha yPOBHE CPEIHETO OOIIEro oOpa3oBaHUsS — OBJIAJACHUIO

O6y‘—IaIOI_HI/IMI/ICSI MCTOAAMHU CaMOCTOATCIIBHOIO IINIAaHUPOBAHHA MW IIPOBCACHUA



¢u3HUeCKNX  OKCIIEPUMEHTOB, aHaIW3a W  HWHTEpHpeTanud  WHGOPMAIHH,
OTIpeIeTICHNS TOCTOBEPHOCTH MOJTYYSHHOT'O PE3yNIbTaTa.

AKTyaqpHOCTh peaiu3allid AaHHOW IMPOTpaMMBbI OIPEACIICTCS TEM, YTO €¢
OCBOCHHE TIO3BOJISIET OOYYaIONMMCS Ha TPAKTHUKE O3HAKOMHUTHCS C Pa3TUYHBIMU
(U3HYECKUMH SBJICHUSAMH, SKCIEPUMEHTAIBHO H3YYHTh pA3IHUHbIC (HU3UICCKUE
3aKOHOMEPHOCTH, yIIyOUTh CBOW TEOPETHUSCKUE 3HAHUS, Pa3BUTh HMEIOIIUECS U
NPHOOPECTH HOBBIE MPAKTUYCCKUEC YMEHUS M HAaBBIKM B 00JIACTH TUIAHUPOBAHWSI,
MOJICOTOBKH, TIPOBEJCHUS, aHAIM3a U MHTEPIIPETAIIUN (PU3HICCKOTO SIKCIICPUMEHTA.

[Tporpamma maer OOyYarOIIMMCS BO3MOYXKHOCTH MPHOOPECTH MPAKTHUCCKHMA
OIBIT PabOTHI C JJa0OPATOPHBIM 000PYI0BAHHUEM, OBJIAJCTh KOHKPETHBIMU MTPUEMaMHU
MCCIICZIOBATEIbCKOW  JIEATEIIbHOCTH  HAYMHAKOMIETO  (U3HMKa-dKCIIEpUMEHTATOpA,
c(hopMHPOBATh HABBIKK OIICHKH MOTPEIITHOCTEH PE3yJIbTaTOB U3MEPCHHS (PU3UUCCKUX
BeIMYMH. Peanmu3amus mporpaMMbl CO3MaeT YCIOBUS I (OPMHPOBAHHS Y
oOy4Jaromuxcs HECTaHJAPTHOTO KPEATUBHOTO MBIIIJICHUS, COJECHCTBYET pPa3BUTHUIO
UHAUBUAYATBHOCTH  CYXICHUH, (OPMHPOBAHUIO  KYJIbTYpbl  OOOCHOBaHUS
COOCTBEHHOT'O MHEHHUSI U CBOOO/IBI €TI0 BHIPAKECHHUSI.

[Iporpamma MokeT OBITH BOCTpeOOBaHA OOYYAIOIIMMUCS, KOTOPBHIE HMEIOT
MHTEPEC U MOTHUBAIIMIO K U3YYCHUIO (PU3UKU U MAaTEMAaTHUKH, TOTOBSATCS K y4acCTHIO B
OJIUMITMAJAX IIKOJHHUKOB 1O (U3HKE, B paMKax KOTOPBIX MPEILyCMOTpPEH
MPAKTUYECKUU TYP.

[Iporpamma mpecnenyeT He TOJIBKO 00pa3oBaTeNbHBIE, HO U BOCIUTATEIbHBIC
IIEJN, TIOCKOJIbKY COOTBETCTBYET UJEE OKOJOTHU3AlMM M WJee NPUKIATHON
HAIPaBJICHHOCTH, KOTOpBIC, B YHCJIE IPYTHX HJCH, IMOJOXKEHHI B OCHOBY Kypca

¢usuku, nzygaemoro Ha cryneran COO.

BapuaHThl peaju3anuu nporpaMmsl 4 GOpMbI IPOBEACHUSA 3aHATHI

Peanuzammst mporpaMmbl  TPEAIIONIaraeT COYETAHWE PAMHUHBIX  (HOpM
IpyNnoBoi paboTel (CiylIaHUE JIEKIHUM, AUCKYCCHS, MOHTaX SKCIEPUMEHTAIbHbBIX
YCTAaHOBOK,  MpoOBeAeHUE  (PU3UUECKUX  M3MEPEHUH  MOojJ  PYKOBOACTBOM
npenojaBatTessl) 1 UHAUBUYaIbHON paOOThI (BBIMOJIHEHUE CAMOCTOATENIbHBIX paboT
u paboT mpakThukyma, 00pabOTKa W HUHTEpIpeTalnus pe3yibTaTOB (PUINUECKUX
m3mepenuit). Hcnonb3zoBanne Takux ¢Gopm pabOThl MNOMOraeT pa3BUBATh Yy
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oOy4aromuxcs, ¢ OJHOM CTOPOHBI, HABBIKM BOCIPUATHS HOBOW HMH(pOpManuu mnpu
pasnu4HbIX (popMax ee Mnojayd, a ¢ JpPYrod CTOPOHbI — aAKTUBHOCTb,
CaMOCTOSITEJIbHOCTh M TBOpYECKOE Hayayio. B menom peanuzanus JaHHOU
MPOrpaMMbl JIOJKHA TMOJIOKUTEIBHO CKa3blBaThCs KaK Ha aKTyalM3aluy 3HaHUM,
YMEHUI ¥ HaBBIKOB OOydYaloIIMXCA B paMKax UX MNOpeanpodeccuoHaibHOMI
TEXHOJOTUYECKOHN (MH)XEHEPHOM ) MOJITOTOBKH, TaK U HAa COLMATIbHOM (POPMUPOBAHUU
JUYHOCTH O0YYaIOIUXCHI.

[Iporpamma kypca paccunutana Ha 34 yaca, B paMKax KOTOPBIX MPETyCMOTPEHBI
Takue GopMbl padboT, KaK JEKIIMHU, CAMOCTOSATEIbHbIE pa0OThl U pabOTHI MPAKTUKYMA.
B xoxe camocTosiTenbHbIX pabOT oOydaroniuecss Moj KOHTPOJEM IpernojaaBaTens
3aKpeIUIIIOT HOBbIE 3HAHHS, OTPaOaTHIBAIOT OINPEACICHHbIE YMEHHS U HaBBIKH.
PaGoThl mpakTHKyma MOApPa3yMEBAaIOT CAMOCTOSITENIbHOE pelIeHUE 00Yy4aroluMucs
AKCIIEPUMEHTATBHBIX (U3HUECKUX 3a4ad. TemaTtnka paOOT MpPaKTUKyMmMa M MOPSAOK
UX CJENOBaHUS COOTBETCTBYIOT CTPYKTYpE TEMAaTHYECKOrO IUIAHWPOBAHUS
(penepanbHOil paboueil mporpaMMsl o yueOHOMY npeameTy «Puznkay.

[IporpamMma paccunTaHa Ha peanuzanuio oOydenuss B 10 kjacce mpu
HNpPOBEACHUN 3aHATUN OJUH pa3 B Helento oobemMoM 1 yac kaxzaoe. [lo ycMoTpeHuto
yUUTElNs MOPSAOK CIIEJIOBAHUS 3aHATUI MOXKET OBbITh MU3MEHEH, a HEKOTOpPbIE MOTYT
OBITH UCKITIOUCHBI.

Psan pabor mpakTMKkyma (Ha YCMOTpPEHHE YUUTENsl) MOXET ObITh 3a/aH
oOyyarouMcsi Ha JIOM Il CaMOCTOSTEIbHOI'O BBIIOJHEHHUS C IMOCIEIYIOINUM

KOHTPOJIEM U 00CYXIEHUEM MOJTYYEHHBIX PE3YJIbTATOB.

B3aumocss3b ¢ ¢peaepanbHoil padoveil MPOrpaMmMoil BOCIIUTAHUS

[Iporpamma paszpaboTaHa ¢ ydeToM pekoMmMeHaanwii QemepanpHOl paboueit
MIPOrpaMMBbl BOCHUTaHHs. B 4acTHOCTH, OHA YyYMTBHIBAET NICUXOJIOTO-NEAArOTHUYECKHE
0COOEHHOCTU COOTBETCTBYIOIIEH BO3PACTHOM KaTeropuu 00y4arommuxcsi.

[IporpaMma COOTBETCTBYET TaKUM LIEJsM BOCHUTAHUS OOyYarOlIUMXCs, Kak
Pa3BUTHUE JTUYHOCTH, CO3JAHHUE YCIOBUM JJIsI CAMOONPEAECICHUS U COLUATN3ALINY.

[IporpaMma COHEHCTBYET pELUICHUIO CIHEAYIOIIMX 33aJa4  BOCIHATAHUA

o0ydJaromuxcsa: YCBOGHHE 3HaHHWM, HOPM, JyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH,
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TpaJULIUNA, KOTOPbIE BBIPAOOTATIO POCCUICKOE 00IIECTBO; (POPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX ~ OTHOIIEHWH K OTHM HOpMaM, IEHHOCTAM; MpHOOpeTeHHE
COOTBETCTBYIOIIIETO OSTUM HOpPMaM, IIEHHOCTSIM, TPaIUIMsIM COIHOKYJIbTYPHOTO
OMBbITa TIOBEJEHUS, OOIIEHUS, MEXKIUYHOCTHBIX U COIMAIbHBIX OTHOIICHHMH,
NPUMEHEHUS MOJYYEeHHBIX 3HAHUN; TOCTHIKEHNE IMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS
o01ieo0pazoBarenbHON porpaMmel 1o pusuke B cootBeTcTBUU ¢ PI'OC COO.

HporpaMMa COOTBCTCTBYCT CJICAyOIIuM OCHOBHBIM HaIlPpaBJICHUAM
BOCIIMTaHUA.

1) TpynoBoe BOCTIUTaHHE — BOCIIUTAHUE YBAXKECHUS K TPYIY, TPYASIIAMCS,
pesyiapTataM Tpyaa (CBOEro W JAPYruX JIOfACH), OpUEHTAIUs Ha TPYJIOBYIO
NEeATeNIbHOCTh, TOJIydeHHue Tpodeccuu, JIMYHOCTHOE CaMOBBIPAKECHUE B
IPOJIYyKTUBHOM, HPABCTBEHHO JIOCTOWHOM TpyJ€ B POCCHUHCKOM OOIIECTRBE,
JOCTH)KCHUE BBIJAIONIUXCSA PE3YJIbTaTOB B MPO(ECCHOHAIBHONW JEATEIbHOCTH.
IleneBbIMH OpUEHTHpPAMH SIBJISIOTCSA: (DOPMHUPOBAHHWE OCO3HAHHOW TOTOBHOCTH K
MOJIYYEHUIO TMPOGECCHOHATILHOTO 00pa30BaHUsl, HENPEPHIBHOMY OOpPa30BAaHUIO B
TEUEHHE JKM3HU KaK YCJIOBHUIO YCHENIHOW mpodeccuoHanbHON W 00IIeCTBEHHOU
NeATeIbHOCTH, TIOHMMaHue crnenuduku camoobOpa3oBaHus M TMPo¢heCcCHOHATBHON
CaMOIIOATOTOBKM B MH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTHUYECKOM  OOIIECTBE,
TOTOBHOCTH YYHUTBLCS U TPYIAUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTH
Ha OCO3HAHHBIA BBIOOP cdepbl MPodhecCHOHANTBPHON TPYAOBON ACATEIBHOCTH B
POCCUHCKOM OOIIECTBE C YIETOM JIUYHBIX )KU3HCHHBIX TUIAHOB, MMOTPEOHOCTEH CBOCH
CEMbH, OOIIIECTBA.

2) OKOJIOTUYECKOe  BOCIUTaHUE — (OPMHPOBAHUE  IKOJIOTHYECKOM
KYJIbTYpbI, OTBETCTBEHHOT'0, OEPEKHOT'0 OTHOIIICHUS K MPUPO/IE, OKPY>KAIOIIEH cpesie
Ha OCHOBE POCCHICKHMX TPaAUIMOHHBIX JYXOBHBIX ILIEHHOCTEH, HAaBBIKOB OXpPAHBbI,
3alllUThl, BOCCTAHOBJIEHUSI MPUPOABI, OKpYKaromied cpenbl. LleneBbiM OpUeHTHPOM
SABJISIETCS OCO3HAaHWE HEOOXOAUMOCTH NPHUMEHEHUS 3HAHUSI ECTECTBEHHBIX H
COIMAIBHBIX HAYK ISl pasyMHOT0, OEpEeXIMBOIO MPHUPOJOINOIL30BaHUS B OBITY,
00I111eCTBEHHOM MTPOCTPAHCTBE.

3) [leHHOCTH HayYHOTO MO3HAHUS — BOCIUTAHUE CTPEMJICHUS K MO3HAHUIO
ce0sl ¥ ApYrux JroAeH, Npupoabl U 00IIEeCTBA, K MOIYUYCHHUIO 3HAHUM, Ka4eCTBEHHOTO

00pa3oBaHUsl C YYETOM JIMYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
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LleneBbIMM OpPUEHTUPAMH SIBISIOTCA: (POPMUPOBAHUE JESITEIBHO BBIPAXKEHHOTO
[IO3HABATEJIBHOIO HHTEpeca B 00JacTH (PU3UKH C YYETOM CBOMX MHTEPECOB,
CHOCOOHOCTEM, AOCTUKEHUI; MOJyUeHHE MPEJCTaBICHU O COBPEMEHHOW Hay4dyHOUH
KapTHUHE MUpa, O JOCTWKECHHUSIX HAYKM M TEXHUKH, O 3HAYCHUHM HAyKH B JKU3HU
poccuiickoro obuiecTBa, 00ecrnedyeHun ero 0e30MacHOCTU; MPUOOPETEHNE HABBIKOB
KPUTUYECKOTO MBIIIJIEHUS, ONPEAETICHUs] JTOCTOBEPHOW HAy4yHOH HHPOpMALMU U
KPUTUKU AHTUHAYYHBIX [PEACTABICHUI; pPa3BUTHE M NPHUMEHEHHE HABBIKOB
HaAOJIIO/IeHNsI, HAKOIUICHHs] WM CHCTeMAaTh3aluuu (akToB, OCMBICIEHHUS OIbITa B

GCTCCTBCHHO-Hay‘IHOﬁ obiacTu IIO3HaHMUs, HUCCIeA0BaTEIILCKOM ACATCIIBHOCTH.

Oco0enHocTH padoTHI YYUTEJISI IO IPOrpamMmMe

[Tpu peanu3anuu TaHHOW MPOTPaMMBI 33a/la4a yUUTENsi COCTOUT B TOM, YTOOBI
CO3/1aTh YCIIOBUS JIJISl YCBOCHUSI OO0YYarONIMMHICS HOBBIX 3HAHWH, TPHOOPETECHUS UMHU
HOBBIX YMEHHUH W 3aKpEIUICHHWsS HAaBBIKOB, HEOOXOIMMBIX IS TPOBEACHUS
(GU3NIECKUX FKCIIEPUMEHTOB U aHAJIN3a MOJyUYEHHBIX PE3yIhbTaTOB.

JUiss pemieHus S5TOW 3aJadyd HEOOXOAWMMO HajWdue B KaOWHeTe (U3HKH
000pyIOBaHUS, KOMIUICKTYIOIIUX M PACXOMHBIX MaTepUAIOB, TPEOYIOIMUXCS IS
NPOBEACHUS  CaMOCTOSITENBHBIX pabOT W  pabor mpakTUKyma. llepedeHb
npeiaraeMelx  pabotr cpopMHpoBaH TaKMM 00pa3oM, 4YTO IOATOTOBKAa K HX
NPOBEJACHUIO HE JOJDKHA BBI3BIBATH CYNICCTBCHHBIX 3aTPyIHEHUN — BCE
HE0OXoMUMOe I pealu3alid TPOrpaMMbl, KaK TMPaBHIO, JTUOO HAXOMUTCA B
kaOuHere HpU3MKH, TMO0 JOCTYITHO B IIOBCETHEBHOM OBITOBOM OOUXO/IE.

[lepen HauamoM 3aHATUNA YYHUTENIO PEKOMEHIYETCS CaMOCTOSATEIHHO
BBITIOJTHUTh BCE TEOPETUYECKUE 3aJlaHUs, CAMOCTOATEIbHBIE PaOOTHI W PabOTHI
MPaKTUKYMa, KOTOPBIE JOKHBI OyIyT BHIMOIHATE 00ydaronuecs. IT0 1acT YUUTEIIO
BO3MOXHOCTh HE TOJIbKO BBISSBUTh BO3MOJKHBIE TEXHUYECKHE MPOOIEMBI, HO U
MOJIYYUTh KOHTPOJBHBIE PE3YNbTaThl HM3MEPEHUH H HUX O00pabOTKH, KOTOPHIC
MOHAMO0ATCA JUIS  JAJbHEWICH TIPOBEPKU TMPABWIBHOCTH BBIMOJHEHHUS pPadoT
00yYarOIITUMHUCH.

[TockombKy OJHHMM W3 TJABHBIX PE3yJIbTATOB pPabOTHl YYHTEIS B paMKax
BHEYPOUHOH JIEATEIHHOCTH SIBISIETCA TUYHOCTHOE Pa3BUTHE O0YUAIOLTUXCS, YUUTEIIO

PEKOMCHAYCTCA IIpU HPOBCACHUUN 3aHATUM 10 nporpamMme aKTUBHO Y4aCTBOBATb B
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NEATeIbHOCTH  OOy4YalolIuXcsi,  KOHTPOJHMPOBATH  XOJi  BBIOJIHEHUS  UMU
AKCHEPUMEHTATBLHON paboOThl, HaAmpaBiIsTh W KOPPEKTUPOBATH WX JEHUCTBUS,
CBOEBPEMEHHO  yKa3blBaTb HA OIIMOKM W  HEJAOYETHI, IMOJCKAa3bIBaTh U
JIEMOHCTPUPOBATh TMPABUIBHBIE CIIOCOOBI BBHITIOJIHEHUSI TMPAKTUYECKON paboTHI,
o0CyX1aTh TPUYUHBI U BO3MOYKHBIEC MOCIEICTBHS JOMYyCKaeMbIX OIIMOOK. Bo Bpems
3aHATUN HE00X0UMO MOJICP>KUBATH T00pOXKeNaTeIHLHYIO atMocdepy
COTPYIHUYECTBA.

Yuutento cieayer y4dThIBaTh, UTO JIOTUKA OCBOCHHUS  IPOTPaAMMBbI
OpearoiaraeT MocjieoBaTeIbHOE M3yYeHHE MaTepuana — CHaudajga oOydaroluecs
JIOJDKHBI OCBOMTH 0A30BBIC MPUEMBI U METOJIBI TTPOBEACHUS (PU3MUESCKUX U3MEPECHUI
1 00pabOTKHU MOJTYyYaeMBbIX PE3YJIbTATOB, a YK€ 3aTeM MIPUMEHATh UX Ha MPAKTHKE 10
CXEME «OT MPOCTOrOo K CiIokHOMY». [loToMy mpuMepHasi cxema MpOBEICHUS 3aHATHIMA
0 TIPOTPaMMe MOXKET OBITh CJICIYIOIICH:

1) 00BsICHEHHE TEOPETUYECKOT0 MaTepHuaa 1o TeMe;

2) MOJIFOTOBKA K BBIMOJIHEHUIO CAMOCTOATENbHON paboThl WM PabOThI
NpakTUKyMa — OOCYXKIE€HUE 3aJlaHus, YCTPOMCTBA IKCIEPUMEHTAIIBHON yCTaHOBKH,
HEOOXOJMMOTO TEOPETUYECKOTO MaTepualia, MPUEMOB U METOJOB MPAMBIX
AKCTICPUMEHTAIBHBIX U3MEPEHUH, CTIOCOO0B UX 00pabOTKH M OLIEHKU MOTPENTHOCTEN
U3MEPEHU;

3) IPOBEJACHUE CaMOCTOSTEIBLHON paboThl WM PAOOTHI MPAKTUKyMa,
KOHTPOJIb IPABUIILHOCTU MPOBECHUS U3MEPEHMUIA;

4) o0paboTKa TOJYYCHHBIX OKCIEPHUMEHTAIBHBIX JaHHBIX, OIEHKA
IIOrPELTHOCTEN;

5) o0CcyXaeHne pe3yIbTaTOB 00paboTKH MOJTYYEHHBIX
AKCIIEPUMEHTATBHBIX JAHHBIX U TIPOBEPKA MX MPABUIHHOCTH.

B cnydae HexBaTKM BpEMEHHM Ha peallU3alMI0 B Kiacce IMyHKTa 4 TaHHOU
CXEeMBl PEKOMEHIYETCS TPEIOKUTh 00YyJaIONUMCS BBITIOJHUTH COOTBETCTBYIOIINE
JNEUCTBUSL J0Ma, a MYHKT S5 peaau3oBaTh B Hayaje CIEAYIOIIEro 3aHsITHsl, JHOO0
MPOBECTH  HEOOXOJUWMbIE  OOCYXKJEHHS C  OOydarouuMucs B TOPSAKE

WHJMBUAYabHOU PAOOTHI.



COJEP)KAHUE KYPCA BHEYPOUHOIl JESTEJBHOCTH «OCHOBBI
®U3NYECKOIO DKCIEPUMEHTA (®U3UKO-MATEMATHUYECKMIA
MPOPUJIb)»

10 KVIACC

3ansTue 1. [TorpemiHOCTH B IKCIIEPUMEHTE

Jekyua «llorpemHoctn npsMbIX wu3MepeHui». OOCyxkaaeTcs npupoaa
BO3HMKHOBEHUS MOIPEIIHOCTENW, METOIBI X MUHUMH3ALINH U OLICHKU.

Jekuyusa «IlorpemiHOCTH KOCBEHHBIX M3MepeHHi». OOCyKIaloTcs METOIbl U
OPUEMBI  OLIEHKM TOTPEHIHOCTEM  KOCBEHHBIX U3MEpPeHU.  Hcnoav3yemvie

mamepuanwel. [4], yacts 1.

3ansaTre 2. OueHKa NOrpemHoCTed NPSIMbIX U KOCBEHHBIX U3MePeHU
Camocmoamenvnasn paboma «OUEHKA MOTPEITHOCTEH KOCBEHHBIX U3MEPEHU N

10 pe3yNbTaTaM NPSIMbBIX U3MEPEHU.

3anaTue 3. Ycpeanenue U3MeEpeHMI. Cayuaiinasi
norpemiHocTh. KnneMaTtuieckue n3mepeHust

Jexyua «CnyyaliHble TOTPEIIHOCTHY». B COOTBETCTBUM C ypOBHEM MOATOTOBKH
oOy4Jarommxcs 1 JOCTYIHBIM 000pYIOBAaHUEM MOXET OBITH MPOBEJEHA OJHA U3 JABYX
paboT mpakTUKyMa.

Ilpakmuxym Ne 1

3aoanue. Ornpenenure ¢ MaKCHUMaJbHOW TOYHOCTBIO CPEJHIOID CKOPOCTh
JBUKEHHUSI 3€PHBIIIKA MIIIeHA B OYTHUIKE C BOJOM.

Obopyoosanue. 1limieHo, HAMONHEHHAs BOJOW IUIaCTHKOBas OyThUIKA  C
OTpE3aHHBIM TOPJBIIIKOM, CEKYHIOMED, JIMHEHKA.

Kpamkoe onucanue pewenusa. IlpoBoguTcst cepusi 3KCIEPUMEHTOB IO
M3MEPEHUIO C MOMONIBI0 CEKYHIOMEPa BPEMEHHU MPOXOK/ICHHS 36PHBIIIKOM IIIEHA B
TOJIIE BOJbI HEKOTOPOTO (UKCUPOBAHHOIO PACCTOSIHUS BIOJb BEPTUKAJIM.
Boluucnsiercst cpenHee BpeMs  IBMXKEHUsI 3€peH. PaccuuThiBaeTcs  CpelHss

YCTAaHOBUBHIAACSA CKOPOCTDb 3TOI0O ABUIKCHU . OHCHI/IBaeTCH IMOTPCIIHOCTD.



Onucanue cxodceu pabomel NPAKMUKYMA. BCEPOCCHUICKAs OJIMMIIMAA
IIKOJBLHUKOB 10 (u3uKe, peruoHanbHbIi 3Tan 2023 r., 3anada «IimeHo u BI3KOCThY

[9, 10].
Ilpakmuxym Ne 2

3aoanue. CobOepute yCTaHOBKY JUIsl 3allycKa LIapvKa B MOJIET C HEKOTOPOM
BBICOTBI C (PMKCHUPOBAHHOM TOPU30HTAIBHOM HaudaJdbHOM ckopocThio. Mccnenyiite
3aBUCUMOCTb BEPTHKAJIBHOW M TOPU3OHTAIBHOM KOOpPJMHAT HIapUKa NP TMOJETE.
Onpenenure CKOPOCTh HIapUKa B Ha4aJe MmoJieTa.

Obopyoosanue.  CTanbHOM  IIApUK, TYCKOBOE YCTPOHCTBO  (OTpE30K
ATIOMUHUEBOTO MPO(MIIsL, MATHUT HEOJIMMOBBIH, JIBa CTAJbHBIX IIApUKa), IITATUB C
Jankou U Mmy(Toi, MaJsipHBIA CKOTY, pyJieTKa, KOMUpOBajJbHasl Oymara.

Kpamxkoe onucanue pewenus. OcyuiectBisieTcsi cOOpKa MyCKOBOM YCTaHOBKHU.
[IpoBoauTCcsl cepusi SKCHEPUMEHTOB MO 3aMyCKy IIapuKa B MOJIET U W3MEPEHUIO
KOOpJMHAT MaJeHUs IIapuKa OTHOCUTENIBHO TOUKHU cOpoca. [1o momyuyeHHbIM JaHHBIM
paccUMThIBAE€TCA HayaldbHasi CKOPOCTH IMOJIETa MIAPHKA.

Onucanue cxooiceti pabomsl NpaKMuKyma. MEXKIYHapOJHas OJMMIIMAAA TIO0

skcnepuMeHTanbHol ¢pusuke 2021 r., 3amgaua «Ilymxkay» [11].

3ansTtue 4. IIpocTeiilmue reomeTpuyecKknue U3MepeHUst

IHpakmukym

3aoanue. Onpenenure ¢ MAaKCUMaJIbHON TOYHOCTBHIO TOJIIMHY MPOBOJOKUA H
BHEITHUHN TUAMETpP UTJIbI, TUTOIa b HAPUCOBAHHOM Ha JHCcTe Oymaru (purypsl, 00bem
Opycka. O1ieHUTe MOTPEITHOCTH.

Obopyoosanue. IlpoBonoka, wuria OT mmpuma (CO CTOYEHHBIM OCTPUEM),
n3o0paxkeHne (GuUrypel CIOKHOW (OpPMBI Ha PA3TMHOBAHHOW KBaJpaTamu Oymare,
NE€PEBAHHBIN OPYCOK, JIMHEHKA, ITAHTEHIIUPKYJIb.

Kpamxkoe onucanue pewenus. [IpoBOASTCA W3MEPEHUS TOJIIUHBI MTPOBOJIOKHU
MeTonoM psafoB. [IpoBoAUTCS M3MEpEHHE JUaMETpa UIIbl METOJOM IMPOKAThIBAHMUS.
[TpoBoauTCS U3MepeHue miomaau GUrypsl METOIOM MOJICUETa IUIOMIAAHN MO KIeTKam
CeTKH u3BecTHOTO mara. [IpoBoauTcst usmepeHnrue rabapuToB Opycka ¥ BBIYUCICHUE
ero oOwbema. OIeHUBAEeTCS TMOTrPEIIHOCTh HM3MEPEHHBIX BelUuuH. [IpoBoautcs

IMPOBCPKA MPABUIBHOCTH U3MCPCHUA AUaMETPa UIJIbl C ITIOMOIIBIO MITAHICHIIUPKYJIA.
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3ansatue S. I'padpuxku IKcnepuMeHTAJbHBIX 3aBucuMocTe. I'paduueckas
00padoTKa JTaHHBIX
Jexkyua «OdopmiieHne TrpadUKOB SKCIEPUMEHTAJIBHBIX 3aBHUCHUMOCTEH.

I'paduueckas 06paboTKa TaHHBIXY.
OOcyxnatoTcss OCHOBHBIE TMpaBWia OQOpPMIICHHS TpadUKOB 3aBHCHUMOCTEH

(u3MUecKrX BETUYUH IPYT OT JIpyra.
Camocmosamenvnaa padoma «lloctpoenue rpa@uKoB B COOTBETCTBHH  C
U3YYEHHBIMU MPaBUJIAMU C UCIIOJIb30BAHUEM TOTOBBIX TaOJIUIL C JAHHBIMU.
Hcnonvzyemvie mamepuanvl: METOAMYECKHE peKoMeHAanuu LleHTpanbHON
PEeIMETHO-METOJUYECKON KOMHUCCUU MO OLEHUBaHHMIO Oo(opmieHHus rpadukoB Ha

NPaKTUYECKUX Typax BCEPOCCHICKOM OJIMMITHAIBI IIIKOJLHUKOB 110 (usuke [12].

3ansaTne 6. OOpadoTKa HeJUHEHHBIX 3aBHCHMMOCTEN: JIMHeapu3auMsi, MoJAcCYeT
IJIOIIAAH Mo rpaduKoM, MOCTPOEHUE KAacaTeJIbHbIX K TpauKy

Jekuyua «JluHeapuszanusi SKCIEPUMEHTANBHBIX 3aBUCUMOCTEH U Apyrue
rpaduyeckre crocoObl 00pabOTKH TaHHBIX.

OOcyxmaeTcss  METOA  3aMEHbl  MEPEMEHHBIX  TpU  JIMHEApU3aIuH
AKCIIEPUMEHTATBHBIX 3aBUCUMOCTE. OOcyxaaeTcss (HU3NUECKUNA CMBICT TUIOMIAAH

o1 rpaMKOM U yrioBOro ko3 uirmeHTa KacaTeIbHOW K TpaduKy.

3ansitue 7. MWM3MepeHue 3aBHCHUMOCTH KOOPAMHATHI TPAaHHUIbI 00J1aCTH
HAMOKAHUS OT BpeMeHU. JInHeapu3anusi 3aBUCUMOCTH

Ipakmukym

3adanue. Beipexxbre n3 OyMakHOU candeTku JTeHTy JmuHou 30 cM U IMHUPUHOM
2-3 cM. Onyctute KOoHEl OyMa)XHOW JIEHTBI B BOAY M BKIIOYUTE CEKYHIIOMED.
N3yunte 3aBUCHUMOCTHh KOOPJIWHATHI TPaHUIIBI 00JIACTH, TMPOMUTABIIEHCS BOJOU, OT
BPEMEHH.
Onpenenure xapaKTep 3TOM 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, OyMaxkHble candeTku, pyieTka, damka [letpu.

Kpamkoe onucanue pewenus. CTaBUTCA ONBIT IO HU3YYECHHUIO JABUKECHUS

IpaHUIBl HAMOKaHUSI OyMaxkHOU candeTku. Mcronb3yeTcs 3aMeHa MepeMeHHbIX IS
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JMHEapu3alud 3aBUCUMOCTH M TOCTPOCHMSI JUHEWHOro Tpaduka, KOTOPHIU
BIIOCJICJICTBUU TO3BOJISIET CYAUTH O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.
Onucanue cxooiceti pabomsl npakmukyma: [5], 3amaua Ne 32 «Hamokanue

TKaHHN».

3ansaTue 8. U3yueHnue ynpyroro rucrepesuca

Ilpakmukym

3aoanue. 3akpenuTe C MOMOIIBIO 3aXKMMa JUHEHKY Ha ctoje. Ilpoxennre
JY’)KKY 3aKMMa B KOJIbIIO OAHKOBCKOW PE3MHKHU. 3allenuTe KPIOUKOM JUHAMOMETpa
KOJIbLIO Pe3UHKHU. MI3MepbTe 3aBUCUMOCTD JJIMHBI PE3UHKH OT PACTITUBAIOLICH CHUIIbI
npu Harpyske (pacTsikeHun) u pasrpyske. [Ipoeaute uamepenus ¢ marom B 0,5 H,
pu KaKJI0M M3MepeHuu Aenaiite 3aaep:xkky B 30 c. [loctpoiite rpaduk usmepeHHoM
3aBUCUMOCTH, ONHIIUTE €€ xapakrep. Craenaiite NPEANONOKEHUS O MPUYUHAX
Ha0JIr01aeMol 3aBUCUMOCTH. Paccumraiite, B Kakux mpenenax JIexKUT KO3 UIIUEeHT
KECTKOCTH PE3MHOBOTO KOJIbLIA. Vcmonb3ysi MoNydeHHbIE NAHHBIE, PAacCUUTAMTE,
KaKyl0 SHEPIHIO MOTJIOTHJIA PE3UHKA 3a BPEMS POBEICHUS U3MEPEHUM.

Obopyoosanue. Jlunerika, 3aXKuM, THHAMOMETpP ¢ TIpeaesioM u3MmepeHui 5 H,
PE3UHOBOE KOJIBITO (pe3UHKA JIJIsi OAHKHOT), CEKyHIOMED.

Kpamxkoe onucanue pewenus. BbIIONHAETCS ONBIT IO U3YYEHHUIO 3aBUCUMOCTH
CWJIBl YIIPYTOCTH PE3MHOBOTO KOJIbLIa OT €ro JJIMHBI IIPU MOCTENEHHOM YBEJIUYEHHUU
U TPU TIOCTENIEHHOM YMEHBIIICHUW pacTsAruBaromeid cuibl. HaGmromgaeTcs sBiieHue
YIpyroro rucrepesuca. J[Be IMOIy4YeHHbIE OSKCIEPUMEHTAIBHBIE 3aBUCUMOCTH

HaHOCSTCS Ha ouH rpaduk. [IpoBoaUTCS aHATN3 MOYYSHHBIX PE3yJIbTATOB.

3anaTne 9. Haxoxkaenme Macchbl JIMHEHKH M IINPUIA € TNOMOIIBIO
YPAaBHOBEIIMBAHMSA pblYyara

Ipakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO MAcCy INMNPHUIIA U MaccCy
JIMHEMKHU.

Obopyoosanue. npuir o6bemMom 20 M1, TMHEIKA, CTaKaH C BOJIOM.

Kpamxkoe onucanue pewenus. K KOHIy JTUHENKH, KOTOpas UCIOJB3YETCA B

Ka4CCTBC pbldara, IOABCIIMBACTCA LIIIPHII. HSMepﬂCTCH 3aBUCUMOCTb KOOPJAHWHATLI
12



TOYKM OINOPhl ypPaBHOBEUIEHHOTO0 pbluara oT oObema Boabl B 1mmpuie. [lo
MOJTyYEHHBIM JJAHHBIM OMpPEEAI0TCS Macca MINpUIla U Macca JIMHEHKHU.

Onucanue cxooceil pabomvl NpakKmuKyma: PETUOHAIBHBIA ATall OJTUMIIAA]IBI
uM. JIx. K. MakcBenna o ¢usuke, 2014 r., 8 knace, 3amauya «HenecTpyKTUBHBIM

aHaJIu3)».

3anstue 10. U3mepenne Ko3(pPpuuueHTa IHEPreTUYECKUX NMOTEPh NMPH OTCKOKeE
HIAPHUKA OT MOBEPXHOCTH

Ilpakmukym

3aoanue. TlpoBenute uccieIOBaHUE 3aBUCHUMOCTH BBICOTBI OTCKOKAa IIapHUKa
II0CJIE COYIapeHMsI C OBEPXHOCTHIO CTOJA OT BBICOTHI cOpoca. IIpoBeaure onbIT AJis
JIBYX THIOB MIapuKOB. ONpenenuTe XapakTep 3aBUCHUMOCTH.

Obopyoosanue. llapuk i1 HACTOJIBHOIO TEHHHUCA, PE3MHOBBIN IIApUK
«IIOIIPBITYH», PYJIETKA, MaJIAPHBIM CKOTY.

Kpamkoe onucanue pewenus. 1IpOBOIUTCS ONBIT 110 HU3MEPEHUIO BBICOTHI
OTCKOKAa IIapvKa II0CJIE COYIAapeHUs C MOBEPXHOCTHIO TOPU30HTAIBHOIO CTOJIA B
3aBHCHMOCTH OT BBICOTHI cOpoca. M3MepeHust mpoBOAsATCS Ui IBYX TUIIOB IIAPUKOB.
JU1s1 pe3rMHOBOro IapuKa 3aBUCHUMOCTb SBJIIETCSA NMPAMOU IIPONOPLHOHAIBHOCTHIO,
JUIs IapUKa OT HACTOJIBHOTO TEHHUCA 3aBUCUMOCTD HE SIBJIACTCS TAKOBOM.

OO6cyx)aatoTcss BO3MOXKHBIE PUYUHBI MOJTYyUYEHHBIX PE3YIbTATOB.

3ansTue 11. Onpenenenue Tem10eMKOCTH TBepaoro teaa Ilpakmukym

3aoanue. Onpenenure ¢ MAKCUMaJIbHOW TOUHOCTBIO TEMJIOEMKOCTb IPy3HKa.

Obopyoosanue. I'py3suk maccor 50 1, crakan oO0bemom 0,2 1 c BojoOH
KOMHAaTHOM TeMIepaTypbl, €MKOCTb C TOpsueld BOJOU, IBa TepMOMeETpa, calndeTkH,
MOJAHOC, HUTb.

Kpamkoe onucanue pewenus. 1lpoBoauTCS ONBIT MO  HU3MEPEHUIO
TEIJIOEMKOCTH TPY3MKa METOJAOM IEpPEeHOCa €ro M3 XOJOIHON BOJbI B TOPSUYIO.
OueHuBaeTcs HW3MEHEHUE TEMIEPaTyphl XOJOJHOW BOABI 32 CYET IMOJIYYEHUS

KOJIMYCCTBA TCIJIOTEI OT IOPAYCTO I'PY3HKA.
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3ansitue 12. U3mepenue teMmeparypbl PyK JKCIEPUMEHTATOPA U JAaBJICHM,
KOTOpPOE MOI'YT CO31aTh €ro Jerkue

Ilpakmukym

3aoanue. 1) Onpenenute BHYTpeHHee cedeHue Tpyoku. llomcoemunure K
mmnpuiy oobemoMm 20 Ma TpyOKy ¢ NMOMEIIEHHOW B Hee Karuled BOJbl. 3aKMHTE
LINPUILL B JIAIOHSAX U HarpeBaiiTe ero TakuM oOpa3oM B TeueHue 5 MuHyT. M3mepbTe
nepeMelleHte Kamii no TpyOke. Mcmonb3ysh mMONydeHHBbIE JIaHHbBIE, OLICHHUTE
TEMIIEPATypy PyK dKcrepuMeHTaTopa. 2) Jloxkaurech, KOrja MIMPHUI] CHOBA MPUMET
KOMHATHYI0 Temnepatypy. BiyBas Bo3nyx B CBOOOJHBIA KOHEL TPYOKH, U3MEpPbTE
NEpPEMEILECHUE KAl MPU MaKCHUMaJlbHOM [aBJICHHHM BO3/yXa, CO3/1aBa€MOM Ha
KOHIIE TpYOKkH. Mcnonb3ys nmojydeHHbIe JaHHbIE, OLICHUTE JaBJIEHUE, KOTOPOE MOTYT
CO3/1aTh JIETKHE SKCIIEPUMEHTATOPA.

Obopyoosanue. npun, oobemoMm 20 mi, TpyOka OT MHPY3MOHHONU CHCTEMBI,
BOJIa, IMHENKA, CEKYHIOMED.

Kpamxkoe onucanue pewenus. 1) K mmpuiy oo6bemom 20 M1 TIOJICOSTUHSIETCS
TpyOKa cC TMOMeIleHHOW B Hee Kamied Bojabl. lllnpuir HarpeBaercs pykKamu,
U3MepsieTcs NepeMelleHre Kamy 1no Tpyoke. Ha ocHOBe MaHHBIX O CEUeHUH TPYOKHU
1 o0beMe BO3/yXa B LINPHULIE PACCUUTHIBAETCS TEMIIEpaTypa pyK 3KCIEpHUMEHTaTopa.
2) Hcnone3ys Ty ’K€ YCTAHOBKY, JKCIEPHUMEHTATOP CO3JA€T JABICHUE BHYTPH
cBOOOMHOrO KoHIa TpyOku. Kamuis Boabel mepememiaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIICHUM OLICHUBAETCS [aBJIICHHE, KOTOPOE MOTYT CO3[aTh JIETKHE
JKCIIEPUMEHTATOPA.

Onucanue cxooxceti pabomvl npakmuxkyma: 1) 3aKIIOYUTENbHBIN 3Tal
BCEPOCCUNCKON OJIMMMUAJIbl KOJIBLHUKOB, 2023 1., 10 knacc, 3agada «HaceimeHabiin

nap», myHKT Ne 1 [13, 14].

3ansatue 13. IPpPexTuBHBIIN K0IPPUUMEHT KeCTKOCTU cucTeMbl. Onpeaeaenne
moay.Jisa FOHra npoBo/ioku ¢ noMo1bi0 pbiuara. OnpejaesieHue npeaesa ynpyrou
aegopmanuu

Ipaxkmukym

3aoanue. Onpepenure ¢ MaKCUMaJbHOM TOYHOCTBIO MOAyJb FOHra
IIPOBOJIOKH.
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Obopyoosanue. 1llTatus ¢ AByMs JIallKamH, IPOBOJIOKA, JIMHENKA JEepEBSIHHAs
mHOM 50 cM, rpy3sl Maccoit o 50 T, 1Ba KaHUEIAPCKUX 3aKUMA.

Kpamxkoe onucanue pewenus. JIuHelika nojaBemIMBaeTCs Ha IPOBOJIOKE Tak,
YTOOBI MOJYUMJICS CUIIBHO HEpPaBHOIUIEUUH pbiuar. bimkHU K TOuke mojBeca KOHell
TOPU30HTAIBHON JIMHEWKU OMMUPAETCS] CHU3Y Ha JankKy mratuBa. K apyromy KoHILy
JUHENKA TOJBELIMBAIOTCS Tpy3bl. M3Mmepsiercs 3aBUCHUMOCTb CMEIIEHHSI KOHIA
JUHENKH, K KOTOPOMY TMOJBEUINBAIOTCS TPY3bl, OT UX cyMMapHoi macchl. Ha ocHoBe
NOJIYYEHHBIX JAHHBIX U TF€OMETPUYECKHX MMApaMETPOB YCTAHOBKU PacCCUMTHIBAETCA
Moayib FOHra npoBoJIOKH.

Onucanue cxooiceti pabomsl npaxmuxyma: [6], 3amaua Ne 9.30.

3anstue 14. U3mepenne Ko3(pPuIuEeHTa MOBEPXHOCTHOI0 HATSHKEHUSI METOAOM
OTpbIBA

Ipaxkmuxym

3aoanue. Ilpugymaiite crnoco0® HU3MEpeHHsS CHUJIbl, KOTOpPYIO TpeodyeTcs
IPUIOKUTH K MPOBOJIOYHOM paMKe AJIi TOro, 4TOObl OTOPBAaTh €€ OT MOBEPXHOCTU
Bonbl. llpoBeauTe SKCHEPUMEHT U OLEHUTE KOIPPUIMEHT MOBEPXHOCTHOTO
HaTSDKEHUS BOJIBI.

Obopyoosanue. KroBeTa mupokas ¢ BOAOH, IPOBOJIOKA, BECHI, HUTb.

Kpamxkoe onucanue pewenus. IIpoBOAUTCS OINBIT IO U3MEPEHUIO CUJIbI OTPBIBA
MIPOBOJIOYHOM PaMKH OT ITOBEPXHOCTH BOJBI IIPU PA3JIMYHBIX IEPUMETPAX PAMKHU.

[TpoBoauTCs oreHKa Ko hUIeHTa TOBEPXHOCTHOTO HATSHKCHUS BOJBI. Onucarue

cxooicetl pabomvul npaxmuxyma. [7], 3amada Ne 331.

3ansatue 15. OmnpeneneHue TOYKM PoOcbl. 3HAKOMCTBO C JJIEKTPHYECKHM
KOH/IEHCATOPOM

Ipakmukym Ne 1

3aoanue. OnieHUTE BIAXKHOCTh BO3JyXa B KOMHATE.

Obopyoosanue. IIpobrpka CTEKISIHHAS, MAJIECHbKHE KYCOUYKH JIbJIa, TEPMOMETP,
Ta0JauIa 3aBUCUMOCTH JIaBJIICHUSI HACBIIIIEHHOI'O Mapa BOJIbI OT TEMIEPATYpPHI.

Kpamkoe onucanue pewenus. B mpoOUpKy ¢ BOJON MOCTENEHHO A00aBISIOT

KyCOYKH JIbJla U JOKHNIAOTCSI MOMCHTA BBICTYIUICHUS KallCJIb POChI HA ITOBCPXHOCTHU
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npoOupku. Ilo TONy4eHHBIM JTAaHHBIM O TEMIEPAType TOYKE POCHI C IOMOIIBIO
TaOJIUIIBI 3aBUCUMOCTH JIaBJICHUS HACBIIIEHHOTO Iapa BOJBI OT TEMIIEpPaTyphl
OTPENIeNACTCSI OTHOCUTEIIbHAS BIAXKHOCTh BO3/1yXa B KOMHATE.

Onucanue cxooceii pabomst npaxmuxyma: [8], rmaBa Ne 3, nmaboparopHas
pabota Ne 9.

Ilpakmuxym Ne 2

3aoanue. Omnpenenute ¢  MakCUMaJIbHOHM  TOYHOCTBIO  OTHOIIECHHUE
ANEKTPUUYECKUX EMKOCTEN JBYX KOHJIEHCATOPOB.

Obopyoosanue. 1Ba  DICKTPOJUTHUYECKUX  KOHACHCATOPA,  BOJBTMETP,
OaTapeiika, COeTMHUTENbHBIE TTPOBOIA.

Kpamkoe onucanue pewenus. TIpoBOAUTCSA OMNBIT TO 3apsike KOHJEHCATOpa
OT JIPYyroro 3apaHee 3apsHKEHHOTo KOHAeHcaTtopa. M3MmepsitoTcsl HampspKeHus —Ha
KOHJIEHCATOpax M0 M Mocje mnoakiaroueHuid. OLEHUBAETCS OTHOIICHUE EMKOCTEH
KOH/ICHCATOPOB.

Onucanue cxodiceti pabomwsi npaxmuxyma: [6], 3amaua Ne 10.22.

3ansaTue 16. U3yuyeHnue npouecca pa3psiiku KOHJIeHCATOpPa

IHpakmukym

3adanue. VI3yunte 3aBUCMMOCTH HAIPSHKEHUS HA KOHJEHCATOpE OT BPEMEHH
npu ero paspsaake. OnpeneauTe eMKOCTh KOHAEHCATOPA.

Obopyoosanue. INEKTPOIUTHUECKUN KOHJIEHCATOpP, BOJBTMETp, Oarapeiika,
CEKYHJIOMEp, COeTMHUTEIbHBIE TIPOBO/IA.

Kpamkoe onucanue pewenus. IlpoBoauTCs U3MEpPEHUE 3aBUCUMOCTHU
HaIpsDKEHHUsT Ha pas3pshKarollleMcsl KOHIEHcaTope OT BpeMeHu. [lemaercs oneHka
€MKOCTH KOHJeHcaTtopa. B kauecTBe coOmpoTHBIEHUS AJISI pa3psA/IKM KOHJEHcATopa
BBICTYIA€T BHYTPEHHEE CONMPOTUBIICHUE BOJIBTMETPA.

Onucanue cxooceit pabomwvl npakmuxyma. [5], 3amaga Ne 10 «U3ydenue

cBeTono1a» (dacth Ne 1).

3ansaTue 17. OnpeneseHue yaejabHOro CONMPOTHUBJICHUS MAaTepHaIa MPOBOJOKH
Ipakmukym

3aoanue. Onpenenurte yaeabHOE CONPOTUBICHUE TPOBOJIOKHU.
16



Obopyoosanue. JIBa MynbTUMETpa (B peXKUME BOJIBTMETpa M amIliepMeTpa),
COCIMHUTEIIBHBIC MPOBOIA, OaTapeiika, 00pa3Ibl MPOBOJIOKH, TUHEHKA, MUKPOMETD.

Kpamkoe onucanue pewenusn. Viccmemyemass TIPOBOJIOKA COCAMHSIETCS
MOCTIEIOBATENIFHO C aMIepMETpPOM M TOAKIoYaeTcs K Oarapeiike. [lapammensHo
y4acTKy TIPOBOJIOKHM TIOJKIFOYACTCS BOJBTMETp. I3 OTHOIIEHUS TOKa3aHMi
npuOOpPOB PACCUMTHIBACTCS COMPOTUBICHUE Yy4YacTKa IMPOBOJOKH, TIOCIE YEero
U3MEPSIOTCSI €T0 TEOMETPUYECKUE pa3Mephl. M3 MOMYyYCHHBIX JTaHHBIX OMPEACIIsIeTCs
yJIeTbHOE COMPOTUBICHUE MaTepralia, U3 KOTOPOTO N3rOTOBJIEHA MPOBOJIOKA.

Onucanue cxodxceti pabomsl npakmuxkyma: MeXIyHapoaHas OIUMIIHAAA TIO

sKcrepuMeHTanbHou pusuke 2022 r., 3a1aya «Majoe cOnpoTUBIICHUE.

3anaTne 18. H3mepeHmue BOJIbT-AMIIEPHON XapaKTEePUCTUKH
MOJIyIIPOBOXHMKOBOI0 THOAA

Ipaxkmuxym

3adanue. VIamepbTe 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOIIETO Yepe3 JUOJ, OT
[0/IaBa€MOr0 Ha HEro HampsbkeHus (B TpsSIMOM M OOpaTHOM HAalpaBJIECHUM).
[TocTpoiite rpaduk BOIBT-aMIIEPHONM XapaKTEPUCTHKU THUOA.

Obopyoosanue.  BonbTMeTp, aMIepMeTp, COEIUHUTENbHbIE  IPOBOJA,
MOJIYITPOBOAHUKOBBIN IO, MaKeTHAs IJIaTa, IEPEMEHHBIA PEe3UCTOp, OaTapeika.

Kpamxkoe onucanue pewenus. IIpoBOIUTCS SKCIEPUMEHT 10 u3mMepenuto BAX
JIM0J1a B IPSIMOM M OOpaTHOM HAIpaBICHUU.

Onucanue cxooiceti pabomwi npaxmuxyma. [8], rmaBa Ne 4, nmabopatopHas

pabora Ne 9.
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IJIAHUPYEMBIE PE3YJIbTAThI OCBOEHHUSI KYPCA BHEYPOUHOU
AEATEJIBHOCTHU «OCHOBBI ®PU3NYECKOI'O DKCIIEPUMEHTA

JIMUHOCTHBIE PE3YJIBTATHI
B cghepe epasicoanckoco eocnumanus: TOTOBHOCTH BECTH COBMECTHYIO
NEeATeNIbHOCTh B MHTEpEcax rpaxaaHCKOro
oO1iecTBa, ydacTBOBaTH B CaMOYIIPaBJICHHUM B 0O0pa30BaTEbHOM OpraHuU3allly;
yMEHHUE B3aUMOJICCTBOBATh C COIMAILHBIMA MHCTUTYTaMHU B COOTBETCTBUU
¢ uX QYHKIUSIMHU U Ha3HAYCHUEM.
B cipepe nampuomuuecxkoco eocnumanus: cHOPMUPOBAHHOCTH POCCHUUCKOMN
TPOKIAHCKONW HWJCHTUYHOCTHU, TMATPUOTU3MA;, IIEHHOCTHOE OTHOIICHUE K
rOCYJapCTBEHHBIM CUMBOJIAM, TOCTHKEHHUSM
POCCUNCKHUX YUCHBIX B 00J1acTh (PU3UKH U TEXHUKU. B
cghepe 0yX08HO-HPABCNEEHHO20 B0CNUMAHUA!
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TMOBEICHUS;
CIIOCOOHOCTh OIICHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIE  PEIICHUS,
OpUEHTHPYSACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIE B
NEATEIbHOCTU YYEHOTO; OCO3HAHUE JIMYHOTO BKJIAJa B IMOCTPOCHHE YCTOMYUBOIO
OyayIiero.
B cgepe scmemuueckoeo 6ocnumanusi; 3CTETHUECKOE OTHOIICHHUE K MUY,
BKJIFOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucymero Gu3n4eckoit Hayke.
B cpepe mpyoosoco eocnumanua: WHTEpPEC K pa3IUYHBIM cdepam
podeCcCHOHATBLHON NeATeIIbHOCTH,
B TOM YHCJIE CBSI3aHHBIM C (DH3UKOW M TEXHUKOHW, YMEHHE COBEPIIATh OCO3HAHHBIM
BEIOOp Oymymieit mpodeccun W peaau30BBIBATH COOCTBEHHBIC >KM3HEHHBIC IJIAHBI;
TOTOBHOCTh M CHOCOOHOCTh K 00OpPa30BaHUIO U caM0O00Opa30BaHuUIO B 00JaCTH
(GU3UKHU HA TPOTS>KEHUH BCEU KU3HHU.
B cgepe sxonocuueckoco 6ocnumanus: cHOPMUPOBAHHOCTH IKOJIOTMUECKOU
KYJbTYpPbl, OCO3HaHHE T100aILHOTO
XapaKTepa 3KOJIOTHYECKUX MpoOJieM; MIaHUPOBAHUE U OCYIIECTBIICHHE NEUCTBUIN B

OKpY’KaroIlen cpejie Ha OCHOBE
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3HAHUS Leneu YCTOﬁqHBOF O Pa3BUTHA  UYCJIOBCUHCCTBA, PpPaCHIMPCHHUEC  OIIbITa
JICSITEIbHOCTH DKOJOTHYECKOU HAImpaBJICHHOCTH HAa OCHOBC

MMEIOIIUXCS 3HAaHUH 110 (QU3BUKE.
B cghepe yennocmu nayunozo nosnanusn: cOpMUPOBAHHOCTh MUPOBO33PEHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKH; OCO3HAHUE EHHOCTH HAYYHOU JESITeIbHOCTH,
TOTOBHOCTh B Mpouecce Uu3y4eHUs (U3HKKM OCYUIECTBISATh TMPOEKTHYIO U

HCCJICAOBATCIIBCKYIO ACATCIIBHOCTD MHANBHUAYAJIbHO U B T'PYIIIC.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/JIbHBIC YHHUBepCcaJbHbIE yqeﬁHLIe NEeUCTBUSA:
Bba3oBble JJornuecKue 1edcTBUA:

CcaMoOCTOSITETFHO  (OPMYIUPOBATh M aKTyaJW3UpoOBaTh  MPoOJIeMy,

paccMaTpuBaTh €€ BCECTOPOHHE; ONpeNessaTh IIeNId  JEATEIBHOCTH, 3aJ1aBaTh
napaMeTphl ¥ KPUTEPHH UX

JTOCTH)KCHHUS, BBIABISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PacCMaTPUBAEMBIX
buzuIecKux

SBIICHUSX;, pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM aHaIN3a UMEIOIIIXCS

MaTepUATBHBIX H HEMaTEePHAIBHBIX PECYPCOB; BHOCUTH KOPPEKTUBEI B JICSATCIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB

[EJsIM, OIEHWBAaTh PHUCKH TOCIEICTBUM JCSATEIBHOCTH; KOOPAMHUPOBATH W
BBITIOJHSATH PabOTy B YCIOBUSX PEaJbHOTO, BUPTYAIBLHOTO

1 KOMOMHHMpPOBAaHHOTO B3aWMOJICHCTBHS; pa3BUBATh KPEATHBHOE MBIIIJICHUE

P PEIICHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble ucciieoBarebCKHe ACMCTBHUS: BIIaJIETh HAYYHOW TEPMHUHOJIOTHEM,
KJIFOUE€BBIMU TTOHSTUSAMU U METOAAMU

(du3MYecKod HAayKH; BJIAJIETh HaBbIKAMHU YY€OHO-UCCIEIOBATEIBLCKON U MPOEKTHOU
NEATENbHOCTH

B 0o0yiactTh (pU3HUKH, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEJILHOMY IOUCKY

METOJIOB pelleHus 3ajady (PU3UYECKOro CoAEepKaHUsl, MPUMEHEHHUIO Pa3IMYHbIX

MCTOJZ0OB ITO3HAHWSA; BJIAACTh BUAAMU ACATCIBbHOCTH 110 ITOJYYCHHUIO HOBOI'O 3HAHUA,
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€ro MHTEepIpeTaluy, MNpeoOpa30BaHUI0 M NPUMEHEHUIO B Pa3JIMUHBIX y4EOHBIX
CUTyallUsdX, B TOM YHUCJIE IMPU CO3JAHUU YYEOHBIX NPOEKTOB B 00JIacTU (DU3UKH;
BBISIBJISITh NPUYMHHO-CIICJCTBEHHBIE CBA3M W aKTyaJU3UpPOBATh 3a/ady, BbIIBUTAThH
TUINOTE3y €€ pEeIIeHUs, HaXOAUTh apryMEHThl JUIsl JOKa3aTeIbCTBAa CBOMX
YTBEPKJECHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

AHAJIM3UPOBATL TIOJYUCHHBIC B XOAC PCHICHUA 3ada4id  PC3YJIbTAThI,

KPUTUYECKH OLEHUBATh UX JTOCTOBEPHOCTbH, MPOrHO3WPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSX; CTAaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 33]1a4K B 00pa30BaTEIbHON
NEeSTENbHOCTH, B TOM YHCIE MpPU HU3YYeHUM (U3UKU; [AaBaThb OILICHKY HOBBIM
CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT; YMETh NMEPEHOCUTH 3HAHUS T10
¢u3MKe B IPAKTHYECKYIO 00J1aCTh
KU3ZHEAEATEIbHOCTH; YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX
oOJacTeil; BBIIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIBHBIE TTOIX0/IbI
U PEIlIEHUs; CTABUTH NMPOOJIEMBI U 33741, JOTYCKAIOUIUE

AJIbTCPHATUBHLIC PCHICHUA.

Pab6ora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMU TOJy4YeHUSI HHPOpMauK (PU3NIECKOTO CONEePKAHUS

U3 HMCTOYHHKOB pAa3HbIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIATH IOUCK, aHaJu3,
CUCTEMATH3allMI0 ¥ UWHTEPIpETalni0 HHGOPMAIMK PA3IUYHBIX BHAOB U (PopM
MIPEICTABIICHNUS; OIIEHUBATH IOCTOBEPHOCTH HH(MOPMAIIHH;

UCIIONIb30BaTh  CpeACTBA  MH(POPMAIMOHHBIX W KOMMYHHUKAITHOHHBIX
TEXHOJIOTUM B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX
3a/1ay ¢ coOmoIeHneM TpeOOBaHMU SPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHUECHBI,
pecypcocOepexeHusi, MPaBOBBIX M JTHYECKUX HOPM, HOpPM HWHGOPMAIIMOHHON
0€30MacHOCTH; CO3/1aBaTh TEKCTHI (PU3UUECKOTO COACPKAHUS B Pa3IMUHBIX (hopmaTax
C YYETOM
Ha3HayeHusi MHOpMALUU U IEJEBON ayJUTOPHUH, BbIOMpasi onTUMaIbHYIO (opMy
MPEACTaBICHUS U BU3YyaJIU3alUU.

KoMMyHMKaTHBHBIE YHHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA:

OCYILIECTBIISTH OOIIIEHHE BO BHEYPOUHOU AEATENbHOCTH;
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pacrio3HaBaTh  MPEANOCHUIKM  KOH(PJIMKTHBIX CUTyallud W CMsST4ath
KOH(JIMKTBI; Pa3BEPHYTO U JIOTMYHO U3JIaraTb CBOIO TOYKY 3pEHHS C
HCIOJIb30BaHUEM

SI3BIKOBBIX CPEJICTB; MOHMMATh M MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOU U
VHIUBUAYaTbHOU

paboTHI; BHIOUPATh TEMATHUKY U METObI COBMECTHBIX JICUCTBUMN C yUETOM OOIITUX

HHTCPCCOB U BO3MOKHOCTEH KaXA0I'0 WICHA KOJIJICKTHBA,
[MPUHHUMATDH oeim COBMECTHOM ACATCIIBHOCTH, OpPraHNU30BbIBATH

U KOOPAMHUPOBATH JEHUCTBUS TO €€ JOCTIKECHHIO: COCTABJISITH IUJIAH JEWCTBUIA,

pacrpenensaTh POl € Y4Y4eTOM MHEHUW YYaCTHHUKOB, OOCYXJaTh pe3yIbTaThbl

COBMECTHOM pabOTHI; OIEHMBATh KA4YECTBO CBOETO BKJIaJa M KaXIOTO y4acTHUKA

KOMAaH/IbI B OOIIIHIA

pe3ybTaT Mo pa3pabOTaHHBIM KPUTEPHSIM; MpeajiaraTb HOBbIC MPOEKTHI, OIICHUBATH
UJIEU C TTO3UI[MHA HOBHU3HEI,

OPUTMHAJILHOCTH,  TMPAKTHYECKONW  3HAYMMOCTH;  OCYIIECTBJISITH  IO3UTHBHOE
CTpaTerMuecKoe MOBEJICHNE B Pa3IMUYHBIX

CUTyalluAgaX, IIPOABJIATE TBOPUYCCTBO U B006pa)K€HI/I€, OBITH HWHUIIMATUBHBIM.

PeryjasiTuBHbIC YHUBEPCAJIbHBIE YYeOHbIE 1eHCTBHS:

Camoopranusanus:

CaMOCTOSITEIbHO OCYLIECTBIIATh TO3HABATEIBHYIO JIEITEIIBHOCTh B 00J1aCTH
(Gu3KMKYU, BBISBISATH MPOOJIEMBI, CTaBUTh W (POPMYIHUPOBATH COOCTBEHHBIC 3a/1auu;
CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEHIEHUS PAcYeTHbIX M KAaYECTBEHHBIX 3a7ady,
IJIaH BBIMOJHEHUS] TPAKTUYECKOW pabOThl C YYETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPENOYTCHUN; 1aBaTh OLIEHKY HOBBIM CUTYallUsM;

pacmupsTh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATH €r0, OpaTh Ha ceOst
OTBETCTBEHHOCTbH 3a PEIICHUE; OLIEHUBATh

MPUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (OPMUPOBAHUIO U TMPOSABICHUIO JSPYIULIMU B 00JacTu
buzuku,

MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
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CaMOKOHTPOJIb, 3MOUMOHAJBHBIM HHTE/JIEKT: JaBaTb OLIEHKY HOBBIM
CUTYaLMsIM, BHOCUTbh KOPPEKTUBBI B 1€ TEIBHOCTD,

OLICHUBATHh COOTBETCTBUE PE3YJIbTATOB LIEIAM; BIAAETh HABBIKAMU II03HABATEIILHOMU
peduiekcuM Kak OCO3HAHUS COBEPIIAEMBIX

NEUCTBUA W  MBICIMTEIBHBIX I[POLECCOB, WX PE3YyJbTaTOB U OCHOBAaHUMU,
UCIIOJIb30BaTh MPUEMbI PeIIEKCUU JJI1 OLEHKU CUTYyalluu, BEIOOpa BEPHOIO

pELICHUA; YMEThb OLIEHUBATh PHUCKHU 51 CBOEBPEMEHHO IIPUHUMATH
pelLIeHus

I10 UX CHUIXKXCHUIO,
IMPUHHUMATh MOTHUBBLI U ApI'YMCHTHI JAPYI'UX IIPU aHAJIU3C PC3YJIbTATOB

NEeATeNIbHOCTH; TMPUHUMATh Cce0s, MOHUMAas CBOM HEJOCTaTKU U
JIOCTOMHCTBA;
MPUHUMATh MOTHBBI M @pTYMEHTHI APYTUX MIPH aHAIU3€E PE3yIbTaTOB
NeATeNbHOCTH;, TIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA

OIIIMOKH.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 knacca oOydaromuiicss HAyYHUTCS: MOHUMAaTh 3HAYEHUE
OTHMCaTeIbHOMN, CHCTEMAaTH3UPYIONIEH, 00bICHUTEILHON
U TPOTHOCTHYECKON (YHKIMHI (HU3MYECKON TEOpUU — MEXaHHKH, MOJEKYISIPHOUN
(GU3UKY 1 TEPMOAMHAMUKH, POIb (HU3UIECKON Teopru B (OPMHUPOBAHUHN
MPEACTaBICHUN 0 (PU3NYECKON KapTUHE MUPA; pa3InyaTh YCIOBUS MPUMEHUMOCTH
M3YYCHHBIX MOJIeJIeil (U3MIECKUX Tel
U TpoLEeccOoB (SBJICHUI); pa3ivyarh yCIOBUsS (TpaHULIb, 00JaCTH) NMPUMEHUMOCTHU
U3YUYEHHBIX
du3nUecKnx 3aKOHOB, TOHUMATh BCEOOIUN XapakTep PyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCMOJIb30BAHUSI YACTHBIX 3aKOHOB; AHAJIU3UPOBATH U OOBSICHATH
MEXaHUYECKHUE, TEIUIOBbIE, JJIEKTPUYECKHE TMPOLECChl U SIBICHUS, HCHOJIb3Ys
OCHOBHBIE€ TIOJIOKEHHSI U 3aKOHBI MEXAaHUKH, MOJIEKYISIPHO-KUHETHYECKON TEOpuH,
MOJEKYISIpHON (DU3UKM W TEPMOJMHAMHKHU, SJIEKTPOJMHAMHKHU; aHAIU3UPOBATH U

OOBSICHATH (1)I/ISI/II-ICCKI/IG ABJICHUA, UCIIOJIB3YsI OCHOBHBIC
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MOJIOKEHUSI U (PU3MUECKUE 3aKOHBI, OMUCHIBATH (PUBMYECKUE MPOIECCH U SIBJICHUS,

UCIIOJIb3Ys HEOOXOAUMBIC
BEJINYUHBI; OOBSICHATh OCOOCHHOCTH MPOTEKAHUS M3y4aeMbIX (PU3UUYECKUX SIBICHUM;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BETUUHHBI
OT JAPYrod C HCHOJIb30BAHUEM NPSMBIX HU3MEPEHUM, MPU IFTOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUPOBATHh PE3YIbTaThl IMOJYYCHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BHUJE T'PapUKOB C y4EeTOM aOCOJIOTHBIX MOTPEIIHOCTEeH W3MEpPEHU,
JeNIaTh BBIBOJIBI MO PE3YJbTaTaM HMCCIEIOBAHUS;, MTPOBOJUTH KOCBEHHBIE U3MEPEHUS
(bU3UYECKUX BEJIMYMH, TPU OSTOM BBIOUpPATh ONTUMAILHBIM METOJ] HW3MEpPEHHUS,
OIICHUBATh A0COIOTHBIE M OTHOCHUTEJIBHBIC IOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX
U3MEPEHU;

MPOBOAUTH OIBITHI O TPOBEPKE NPEAT0KEHHONW THUIIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT,  COOMpaTh  OSKCHEPUMEHTAIbHYIO  YCTAaHOBKY, AaHAJIM3UPOBATH
NOJIyYEHHBIE pEe3yJbTaThl M JE€JaTh BBIBOJ O CTaTyc€ NPEAJIOKEHHOW THIOTE3bI;
coOI01aTh MpaBuiia 6e30MacHOro TPyAa MpHU MPOBEICHUU HCCIEIOBAaHUN B paMKax
NPaKTUKyMa U y4eOHO-UCCIE0BATEIbCKOUN NS TEIbHOCTH
C HCIOJIb30BaHUEM H3MEPHUTEIBHBIX YCTPONCTB U J1aOOPaTOPHOTO OOOpPYIOBAHUS;
pemarh pacyeTHbIE 3aJaud C SIBHO 3aJIaHHOW M HESBHO 3aJaHHON (HU3WYECKOU
MOJICNIbIO: HAa OCHOBAaHUHW aHaJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOD (HH3NUECKOM
MOJICNIA, OTBEYAOIIe TPeOOBAHMIM 3a/ayd, NPUMEHSTh (QOPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJNAThl (PU3WYECKUX TEOPUH TMPU  HMCIOIH30BAHUU
MAaTEMaTHYECKUX METOJOB PEUICHUS 3a]ad, NOPOBOAUTH pPACYEThl HA OCHOBAHUHU
MMEIOIINXCS JAHHBIX, AHAJIM3UPOBATH PE3YIAbTaThl U KOPPEKTHUPOBATH METOJBI
pELICHUs C YYETOM IMOJYYEHHBIX PE3YyJbTATOB; pEIIaTh KAYECTBCHHBIE 3aJa4H,
TpeOyronue MPUMEHEHUs 3HAHWW W3 Pa3HBIX Pa3eioB Kypca (U3MKH, a TaKKe
VMHTETpAllUM 3HAHWUW W3 JPYIrUX MPEIMETOB €CTECTBEHHO-HAYYHOrO IMKJA:
BBICTPAMBATh JIOTUYECKYIO LETIOYKY PACCYKJICHUN C OMOPOW HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKHUE SBIICHUS; UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS TSI
00BSICHEHUSI OCHOBHBIX MPUHIIUIIOB
paboThl M3MEPUTEIBHBIX MNPUOOPOB; AHAIM3UPOBATH W OIEHUBATH IOCJIEICTBUS

OBITOBOM U MPOU3BOJICTBEHHOU NIESITEIILHOCTH YEJIOBEKA, CBA3aHHON ¢ PU3MUECKUMHU
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npoleccaM, C TO3MIMA HKOJIOTMYECKOM O€30MacHOCTH, MpPEACTAaBICHUNA O
pallOHAJIBHOM  IPUPOJOIIOIB30BAHUM, a TaKXKe PpPAa3yMHOM HCIOJb30BAaHUU
NOCTVDKEHUN HAyKM MW TEXHOJOIMU Ui NAJIBHEHIIEr0 Pa3BUTHSA YEIOBEYECKOTO
oOLIeCTBa; MPUMEHSATh Pa3IMYHbIE CIOCOOBI pabOThI ¢ HHPOpMaLIUEH PU3NUECKOTO
COJIep KaHMsl ¢ UCTOIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH, TMpU
TOM HCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIMOHHbIE TEXHOJOTUU i TOMCKA,
nepepaboTKM U TPEIbsABICHUS Y4eOHONW M HAyYHO-TIOMYJISIpHOW WHGOpPMAIINH,
CTPYKTYPUPOBAaHUS W HMHTEpIpPETAllMd HMH(POpPMALUU, TOJYYEHHOM M3 pa3IUYHBIX
MCTOYHUKOB, KPUTHUYECKH AHAJIM3UPOBATH MOJydaeMyl0 MH(OpPMAIMIO U OLEHUBATH
€e JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWM, TAK U HA OCHOBE aHaJIN3a
UCTOYHUKA MH(QOpPMAIIUU; MPOSBIATH OPraHU3alMOHHBIE U MO3HABATEIbHbIC YMEHUS
CaMOCTOSITEIIbHOIO
OpuoOpeTeHHsT HOBBIX 3HAaHMM B  IPOLECCE BBINOJIHEHUS IPOEKTHBIX U
y4eOHOUCCIEI0BATENbCKUX padoT;

paboTathb B TpyIIE C MCIOJIHEHUEM pAa3lIMYHBIX COLUAIbHBIX pOJIEH;

HPOSIBIATH MOTUBALUIO K Oyay1iel NpoecCuoHaIbHON JesTEIbHOCTH

0 CTIEIUATBLHOCTAM (PU3UKO-TEXHUISCKOTO TTPOduIIs.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBaHue
Ne pa3zeNioB U TeM KommuecTBo
n/n y4eOHOT0 mpeIMeTa 4acoB

Pasznen 1. Mexanuka

1.1 TlorpemHoctu B 2

OKCIICPUMCHTC

(Jtexrus)

IIporpaMMHOe copepxaHue

DKCIIEPUMEHT M TEOPHs B Mpoliecce

no3HaHus pupobl. Habmonenue u

aKkcrepuMeHT B pusnuke. CriocoObl

HN3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYNH

(aHasoroBeie U IMTUGPOBHIE
U3MEpHUTEIbHBIC TPHOOPHI,
KOMITBIOTEPHBIE TATYNKOBBIE
CHUCTEMBI).

[lorpemHocT! U3MEpEHU

bus3nuecknx BenTudnH (a0COMOTHAS

¥ OTHOCHUTEJIbHAS).

['unoreza. Dusuueckuii
TPaHUIIBI €70 MPUMEHUMOCTH

3aKOH,

XapakTepuCTUKa JIEeATCIbHOCTH
oOy4Jaromuxcs

Onepupoeamb NOHAMUAMU.

HaAOJII0/IEHHE, SKCIIEPUMEHT, THIIOTE3a,
Teopus, pusndeckas BeIUIMHA,
bu3HUecKuil 3aK0H, U3MEPUTEITbHBIN
npuoop, U3MEPEHUE, PE3yJIbTaT
W3MEPEHUS, [IeHAa JIEICHHUS Kbl
npubopa, MOrpenrHoCTb U3MEPECHHUS.
IIpusooums npumepvl HaOMIOACHHUS,
HKCIIEPUMEHTA, TUIIOTE3bI, TEOPHH,
bu3HUeCcKNX BEeNTUYNH, PU3HIECKUX
3aKOHOB, U3MEPUTEIBHBIX TPUOOPOB.
Onpedensams UEHY ACIECHUS IIKAJIbI
npuoopa, adCOMOTHYIO MOTPEIIHOCTh
npsIMOTO U3MepeHust. 3nams GopMyIIbI
JUTSI OLICHKH



1.2 Orenka norpenrHocTeu
PSIMBIX U KOCBEHHBIX
U3MEPEHUM
(camocrosiTenbHas

paboTa)

Onpenenenue MIOrPEMIHOCTEN
MPAMBIX U3MEPEHUMN MO 3aJaHHBIM
pe3yiibTataM U3MEPEHUN.

[IprieMbl OLIEHKH NOTPENIHOCTEN
KOCBEHHBIX U3MEPEHUI

OTHOCHUTEJIBHOMN NIOTPEIIHOCTH
KOCBEHHOT'O U3MEPEHUS, MTPABUIIA
OKpYTJieHUs a0COTIOTHBIX
MOTPEIIHOCTEMN, BBIPAKEHNE
OTHOCHUTEJIBHBIX MTOTPEIIHOCTEN B
MPOLIEHTaX

Onepuposamu HNOHAMUAMU.
a0COJIFOTHAsI TIOTPENTHOCTh U3MEPEHUsI,
OTHOCHUTEIbHAs MOTPEIIHOCTD
U3MEpEHUSI.

IIpusooums npumepwvl TPSIMBIX U
KOCBEHHBIX U3MEPEHUM.

Onpedensamb NOTPEIIHOCTH MPAMBIX
U3MEpPEHUM.

Hcnonvzosams MeTOA TPAHUIL IS
OIICHKH a0COTIOTHON MOTPEITHOCTH
PSMOT'0 H3MEPEHHUSI, IIPaBUIIa
OKpYTJIeHUS aOCOTIOTHBIX
MOTPeITHOCTEN, (DOPMYIIBI SIS OTICHKH
OTHOCHTEIIBHOM MOTPEITHOCTH
KOCBEHHOTO U3MEpeHHUsI. Y memo



OKPYTJISITh a0COMIOTHBIE

MIOIPEIIHOCTH, BBIPAXAaTh
OTHOCHUTEJIbHBIE ITOIPEITHOCTU B
MIPOLIEHTAX.

Pewamu 3a7a4u Ha OLICHKY
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN



1.3.1 VYcpeanenue naMepeHui.

Cnyuaiinas
MOTPEIIHOCTh
(mpakTUKyM)

1

[TpuOopHBIE MOTPEUTHOCTH,
Clly4yailHble U CUCTEMaTUYECKUE
HOTPEIIHOCTH

Onepuposams nonamusmu: NpUOOpHas
IIOI'PEIIHOCTD, CIIy4anHas
MOTPEIIHOCTh, CHCTEMAaTHYECKasl
MOTPEIIHOCTD, CPEHEE 3HAUCHUE.
Ilpusooums npumepvr TPUOOPHOH,
CJIy4alHOM Y CUCTEMATUYECKON
MOTPELIHOCTH.

Onpeodensams dKCIEPUMEHTATHLHO HA00D
3HaYeHUHN (HU3NYECKON BEJIMUUHBI TPU
IIPOBEJICHUY HECKOJIBKUX HE3aBUCHUMBIX
W3MEPEHUM.

HUcnonvzosams GOpMyIbl AT CPETHETO
apu(METHIECKOT0 HECKOIBKUX YHUCEI,
JUTSL OIICHKH aOCOJIFOTHOM MTOTPEITHOCTH
3HaYCHHS (PU3NICCKON BEITMUUHBI,
OLIEHEHHOTO KaK CpeJHee
apudmeTnieckoe Habopa ee 3HAUCHUI.



Oyenusams 3HAUEHUE U3MEPSIEMON
(bu3ruecKol BETUYMHBI KaK CpeiHee
apudMeTruecKoe Habopa ee 3HAYCHUN,
IIOJIYYEHHBIX IPHU MPOBEICHUHU
HECKOJIBKMX HE3aBUCUMBIX U3MEPEHUM,
aOCOJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTh 3HAYEHUS 3TON
(bu3HuecKol BETUYNHBI.
Yemanaenueamo 63aumocenzu Mexny
OLICHKOM 3Ha4YeHUs HU3HUECKOU
BEJIMYMHBI, ONPEIEIAEMON MO
pe3ynpTaTaM HECKOIbKHUX
HE3aBUCHUMBIX U3MEPEHUH, U CPEIHUM
apu(MeTHYECKUM HECKOJIBKUX YUCEI



1.3.2 Kunemartuueckue 1 [Tepemenienne, CKOpOCTh U Onepuposamv noHAMUAMU: CKOPOCT,
M3MEpEHUs JaIbHOCTH YCKOpCHNE MAaTCPUATBHOM TOUKH,  yckopenune, cCBOOOIHOE TIaJICHHE,

UX MPOEKIMU HA OCH CUCTEMBbI

koopauHat. CloxeHne

MEPEMEILIEHUMN U CIIOKEHUE
(MpaKkTHKyM) CKopocTeu. JIBHKeHUe Tena, OTHOCHUTCJIbHAA IMMOTPCIIHOCTD

moJieTa, pacuer JAIBLHOCTB ITOJIETa, A0COIIOTHAS

Ha4dajabHOU CKOPOCTH MOTPCIIHOCTL U3MCPCHUA,

OpOLLIEHHOTO MOJ YIIIOM K U3MEPECHHS.

TOPH30HTY. 3aBHCHMOCTD IIpusooums npumepsvr CBOOOTHOTO

MagACHUA TCI IIPH PA3JTHYIHBIX



KOOpAHWHAT, CKOPOCTH U YCKOPCHUSA
MaTepHaHBHOﬁ TOYKH OT BPCMCHH

3HAYEHUSIX HAYaJIbHOW CKOPOCTH, MpHU
Pa3HBIX yIriiax MEX]y HauaJlbHOMN
CKOPOCTBIO U TOPU30HTOM.
Hcnonvzoseams pyneTky,
KHHEMaTu4eckue (opMyJibl,
ONUCHIBAIOIINE ABUKECHUE TENA,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY.
Dopmynupoeams TUIIOTE3Y O XapaKTepe
3aBUCHMOCTH JJaJIbHOCTH TOJIETA TENa,
OpOIIEHHOT'O TOPU30HTAIBHO, OT €T0
HayaJabHON CKOPOCTH.

HUccrneoosamsb 3aBUCUMOCTH JAIBHOCTH
MoJIeTa TeJia, OPOIIEHHOTO
TOPU30HTAIBHO, OT €r0 HaYaJIbHOU
CKOPOCTH U UHMEPNPemuposams
MOJIYYCHHBIE PE3YNbTaThl. Pewams
3a/layy Ha OTpe/eICHUE T10
HKCIIEPUMEHTATBHBIM JTAHHBIM
Ha4daJIbHOW CKOPOCTH TEIa,
OpOLIEHHOTO TOPU3OHTAIBHO.
Onpedensamb aOCONIOTHYIO U
OTHOCUTEHHYIO TIOTPEITHOCTh



HavyaJIbHON CKOPOCTH Tela, OPOLICHHOTO

TOPU3OHTATLHO
1.4 Tlpocreiimue 2 MeTonbl U IPUEMBI TTPOBEICHUS Onepuposams nonsimusamu: aOCOMOTHAS
reOMETPHUCCKUEC HPSAMBIX 1 KOCBCHHBIX USMEPCHUN  rorperniHOCTh M3MEPEHUS,

TCOMCTPHUUYCCKUX BCIINYNH (I[J'II/IHa,

U3MEPECHUS OTHOCHTEJIbHASI TIOTPEITHOCTh
yToJ1, TUIoIaab, 00bEM)
(camocTosTeTHHAS U3MEPCHHSI.
pabora) 3name METOMIbl U IPUEMBI TTPOBEICHUS

MPSIMBIX U3MEPEHUN TCOMETPUICCKUX
BEJIMYMH.

Ipumensams HopmMynbl IS
ornpezeneHust abCOMIOTHBIX |
OILIEHKH OTHOCHUTEJIHHBIX
MOTPEIIHOCTEN.

Pewams 3agauy Ha onpeneieHue
wiomanan GUrypel 1 ooObema Tena o
HKCIIEPUMEHTATBHO U3MEpPEHHBIM
3HAYEHUSM JJTHH.

Onpeodensimb 3HAYEHUS OTHOCHUTEIBHBIX
MOTPEITHOCTEN B TPOLEHTAX



1.5 TIpaduxu 2 I'paduueckoe npeacrabieHue Onepuposams nowsimusamu. rpadhux
DKCIEPUMEHTAIIBHBIX 3aBUCUMOCTEN (PU3NYECKUX 3aBUCUMOCTU OAHOU (pu3myeckoin
3aBUCUMOCTEN. BEJIMYMH APYT OT Apyra. JINHEHHass BEJIUYUHBI OT APYrOM, JTMHENHAs



I'padprueckas obpadboTka

JaHHBIX

(Jtexrus)

3aBUCUMOCTD. YTJIOBOU
K03 puLUeHT u cB0OOIHOE
cJaraeMo€e JUHENHON 3aBUCUMOCTH

3aBUCUMOCTb, YTJIOBON KO3 PULIHEHT
U CBOOO/IHOE cllaraeMoe JTUHEHHON
3aBHUCHUMOCTH, aIllIPOKCUMAITHS,
WHTEPIIOJIAIS, SKCTPATIOJISALHNS. SHAMb
IIpaBWIIa MOCTPOCHUS IPAaPUKOB
3aBUCUMOCTEH (PU3NICCKUX BETUIHH
JPYT OT ApyTa.

Cmpoums TpadyKu JTMHSHHBIX
3aBUCUMOCTEH (PU3NYCCKUX BETUIHH
JpYT OT Apyra.

Ilpumenams  TpaBUWIa  MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3HUECCKUX
BEJIMYMH JIPYT OT JIpyra.

IIpusooums npumepwvl anmpoKCUMAIINH,
WHTEPIOJAINN, IKCTPANIONSAIUUA. Y memsy
MIPOBOUTH TIPOLIETYPHI
anmpOKCUMAIINH, HHTEPIOJIAIIHH,
OKCTPATIONISIIUH.

Onpedensamb 3HAUEHUS YTIIOBOTO
Kod(puIreHTa u cBOOOTHOTO
cllaraeMoro JUHEHWHON 3aBUCUMOCTH,



OLICHUBATh UX a0COJIIOTHBIE



MOrpCIIHOCTH.

Yemanasnusame 63aumocensu MEXny
MaTEMaTUYECKUM ITOHATHEM «JIMHENHAs
GyHKUMSA» U TMHEMHON 3aBUCUMOCTBIO
(bu3HYeCKUX BETMYUH APYT OT Apyra.
Hccneoosamsv u unmepnpemuposamu
rpad Ky TMHEHHBIX 3aBUCUMOCTEN
(bu3HUeCcKUX BETUYUH APYT OT Apyra.
Pewambs 3a1a4n Ha IOCTpOECHUE
JMHENHBIX TpaUKOB 3aBUCUMOCTEN
(¢u3nyecKuX BEIUUYMH JPYT OT JIpyra Io
3aJJaHHBIM Habopam
DKCIIEPUMEHTAIBHBIX TaHHBIX,
OIpENENATh 10 IOCTPOEHHOMY I'pauKy
yri10Boi Kod(pGUIIHEHT 1 CBOOOTHOE
cllaraemMoe, OLIeHUBaTh UX a0COTIOTHBIE
Y OTHOCHUTEJIBHBIE MIOTPEITHOCTH



1.6

O6paboTka HETMHEHHBIX
3aBUCHMOCTEH
JMHeapu3aIus, MojcyYeT
IO AN

I'paduueckoe npexacrasieHue
3aBUCUMOCTEN (PU3NYECKUX
BEJIMYUH JPYT OT JpyTa.
Henunelinas 3aBUCUMOCTE U
€€ JIMHeapu3alus

Onepuposams nonamuamu: rpapuk
3aBUCUMOCTU OAHOU (pu3myeckoin
BEJIMYMHBI OT APYIroM, HEJIMHENHAs
3aBUCHUMOCTb, JINHEAPU3ALUS
HEJINHENHOM 3aBUCUMOCTH, IUIOLIA/Ib



1o rpapukom,
IIOCTPOEHUE
KacaTelbHbIX K

rpaduxy (JeKums)

noj rpadKoM 3aBUCUMOCTH,
KacaTesbHas K rpaduKy 3aBUCUMOCTH B
JTAHHOMW TOYKE.

3name ipaBUIIa IOCTPOCHUS IPaUKOB
3aBUCUMOCTEH (PU3MUECKUX BETUUUH
JIPYT OT JpyTa, PU3HUYECKUNA CMBICIT
TJIOMIA TN 11O TPaPUKOM 3aBUCHMOCTH
U KacaTeJIbHOM K TpauKy 3aBUCUMOCTH
B JJaHHOU Touke. Cmpoums UCXOTHBIE

U JIMHEApU30BaHHbIC TPAPUKU
3aBUCUMOCTEN (PU3NYECKUX BETUUHH
JPYT OT ApyTra, KacaTelbHYI0 K rpaduKy
HEIUHENHON 3aBUCUMOCTHU B TaHHOU
TOUKE.

Ilpumenams  TIpaBUIIA TOCTPOEHUS
rpadukoB 3aBHCHMOCTEH (PU3NIECKUX
BEJIMYUH JPYT OT JIpyTa.

Onpeoensimb 3HAYEHUS TUIOMIAAN TIO
rpaMKOM 3aBHCUMOCTH H yTJIOBOTO
kod(puIreHTa KacaTeIbHON K
rpauKy HEJITUHEUHOU



3aBUCHUMOCTH B I[&HHOIZ TOYKC,
OLICHUBATh UX a0COJIIOTHBIE
IOrpCIIHOCTH.

Yemanaenueamo 63aumocsnasu Mexmy
MaTeMaTHYECKUM MOHSITHEM «(YHKITUS
Y 3aBUCUMOCTHIO (DU3NYECKUX BEITUYNH
JpyT OT npyra. Mccredosams u
unmepnpemuposams rpadhuKu
HEJIMHEWHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIUUUH JIPYT OT ApyTa.
Pewamys 3anaum Ha mocTpoeHUe
JIMHEapHU30BaHHBIX TPaUKOB
3aBUCUMOCTEH (PU3MUECKUX BETUUNH
JIpYT OT JIpyTa Mo 3aJaHHbIM Habopam
AKCIIEPUMEHTAJIbHBIX JAHHBIX,
OTMPEIEIIATH 110 MMOCTPOCHHOMY TpaduKy
yII0BOM KO PuUImeHT u cBo0ogHOe
cjlaraeMoe, OIlCHMBATh UX a0COJIIOTHBIC
Y OTHOCUTEJIBHBIC MOTPEITHOCTH



1.7

N3mepenne
3aBUCUMOCTH
KOOPAMHATBI TPAHULIBI

00J1acTU HAMOKAHUS OT
BPCMCHH.
Jluneapuzanus
3aBUCUMOCTH
(MpakTHKyM)

PaBHOMEpHOE M HEpaBHOMEPHOE
NPSAMOJIUHENHOE JBUKEHHE.
Koopaunara, BpeMs, CKOpOCTb

Onepuposams nousmusamu: rpadux
3aBUCUMOCTU OJHOU (pr3myeckoi
BEJIMYMHBI OT IPYroM, HEJIMHENHAs

3aBUCUMOCTb, JINHEAPU3ALIUS
HEJIUMHEHNHON 3aBUCUMOCTH.

Cmpoums TMHEApU30BaHHBIN rpapuk
3aBUCUMOCTU (PU3MYECKUX BEITUYNH
JIpyT OT Jpyra.

llpumensams npaBuiIa MOCTPOCHUSA
rpaMKOB 3aBUCUMOCTEH (PU3UUECKUX
BEJIMYUH APYT OT JIpyra.

Onpedenambs 3HAYECHUS YTJIOBOTO

Kod(duirenTa 51 CBOOOTHOTO
claraeMoro rpaduka JTUHEWHOU
3aBUCUMOCTH, OIICHUBATh ux
a0COIOTHBIC MNOTPELIHOCTH.

Uccneoosamv u unmepnpemupogamo
HEJIMHEWHYI0 3aBUCUMOCTb KOOPAWHATHI
rpaHuIlbl 00JaCTH HAMOKaHUS Oymaru

OT BPEMECHH.



Hcnonvzosams CEKyHIOMED U PYJIETKY



1.8 Usyuenue ynpyroro 2 Cua. N3mepenune cunel  Onepuposams noHamusAMuy.: CUna,
nedopmartius, yupyrui rucTepesuc.
Ymemov popmynupoBaTh 3akoH ['yka,
coOupaTh 3KCIEPUMEHTAIbHYIO

rucrepesunca JIMHAMOMETPOM.  YIIPyrue u

(IpakTUKyM) YaCTHYHO YIpyrHe aAehopMarH.

Cuia ynpyroctu. 3akoH ['yka.



OtkitoHeHus ot 3akoHa ['yka.
IMuctepesuc. Paborta cuiibl Ha
MaJIOM ¥ Ha KOHEYHOM

nepemenenuu. I'paduueckoe
IpeCTaBICHUE PaOOThI CHIIBI

YCTaHOBKY.

QDopmynupoeams TUIIOTE3Y O XapaKTepe
3aBUCHUMOCTHU JIJTUHBI OOBEKTa OT
BEJIMYUHBI TPUIOKEHHOU K HEMY CHJIBI.
Cmpoums HeIUHENHBINA rpapuk
3aBUCUMOCTU (PUBMYECKUX BETUYUH JPYT
OT Jpyra.

Ilpumenams  TpaBUIa  MOCTPOCHHUS
rpaMKOB 3aBUCUMOCTEH (PU3HUECKUX
BEJIMYUH JIPYT OT JApyTa.

Uccneoosamv u unmepnpemupogamuo
HEJIMHEWHYIO 3aBUCHMOCTb  JIJIMHBI
00BEKTa OT BEIUYUHBI MPUIOKEHHOMN

K HEMY CHJIBI.

Onpedensams yroa HAKIIOHA KacaTelbHON
K rpauKy HEIIMHEWHON 3aBUCUMOCTH B
JTAHHOM TOYKE, TUIOIIAAb MO TpaduKrom,
OLICHUBATh A0COJIIOTHBIE U
OTHOCHUTEJIbHBIEC MOTPEITHOCTH 3THX
BEJIMYUH.

Hcnonvzosamo CCKYHOOMCECD )51



JMHAMOMETP.

Yemanasnusams 63aumocenzu MexIy
onpeneneHrueM GU3NIECKON BEIIMUUHBI
«MexaHuueckas pabora» u
TrCOMETPUICCKUM TTOHSATHEM

«IUIONIATE 3 (o) rpadukoM
3aBUCUMOCTH BEJIMYMHBI CUJIBI OT
BEJIMYUHBI JehopMaIiumy



1.9

Haxoxxaenne Macchl
JIMHEWKHU U IIIPULA C
MOMOIIBIO
YPaBHOBEIIMBAHUS
pbiyara (MpakTUKYM )

AOGCOJIIOTHO TBEPJI0E TEIIO.
BpamarenbHoe 1BUKEHUE TBEPIOTO
Tejaa. MOMEHT CUJIbI OTHOCHUTEIBHO
ocu BpaieHus. [linedo cuisbl.
CroxeHue cuil, MPUIOKEHHBIX K
TBepAOMY Teny. LleHTp TsxkecTn
TeJa. Y CJIIOBUSL paBHOBECUS
TBEpPAOTO Tena. Peruar

Onepuposams noHsmusAMuU: MOMEHT
CHJIBI OTHOCUTEIHFHO OCH BpAIICHHSI,
TJICYO CHIIBI, IICHTP TSXKECTH Tela,
phIvar.

Ymemwv popmynupoBaTh MpaBUIIO
MOMEHTOB, YCJIOBHSI paBHOBECHS
abCOJIFOTHO TBEPJIOTO TeJa, CKIAIbIBATh
CHWJIBI, TIPUJIO’KEHHBIC K TBEPAOMY TEIY,
cOOMpaTh IKCTIEPUMEHTAITBHYIO
YCTaHOBKY.

IIpueooums ipuMepbl TPUMEHEHUS
pBIYAroB.

Dopmynruposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTA  KOOpPJIMHATbl  TOYKH
OMOPBbI YPAaBHOBEILLICHHOTO pblyara



OT BEJTUIMHBI CUJIBI, TPHIIOKEHHON K
€ro KOHIY.

Cmpoums TMHENHBINA rpapuk
3aBUCUMOCTH (PU3NYECKUX BETUIHH
JpYT OT Apyra.

Ilpumensames  TIpaBUJA  TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PUBHMUECKUX
BEJIMYMH JIPYT OT Jpyra.

Uccrneoosamv u unmepnpemupogamso
3aBUCUMOCTh  KOOPJAMHATHl  TOYKH
OTOPHI YPAaBHOBEIIEHHOTO pblyara OT
BEJIMYMHBI CUJIBI, TPUIIOKEHHOU K €T0
KOHILY.

Onpedenams 10 TpaduKy JIMHEHHON
3aBHUCHUMOCTHU 3HAUYCHHUSI YTIIOBOTO
kod(punreHTa u cBOOOTHOTO
CJIaraeMoT0, OIICHUBATh A0COMIOTHBIE U
OTHOCHUTEJIHHBIC MTOTPEITHOCTH ITUX
BEJTUYHH.

Hcnonvzosamsb INHENKY, a TAKKe



IITIPHUIL C JSTCHUSIMU I U3MEPCHHUS
o0BeMa.

Pewamw 3anaun 0 paBHOBECUHU pblyara



1.10

N3mepenne

ko3 purmenTa
DHEPreTUYECKUX NTOTEPH
IIPY OTCKOKE IIapHUKa OT
OBEPXHOCTH
(MpakTHKyM)

NMiynbe cuitbl U U3MEHEHUE
MMITYJIbCa TeIa. 3aKOH COXPAHEHUS
umnynbca. Kunernueckas sneprus
MaTepuaibHOM Touku. Teopema 00
U3MEHEHUHM KUHETUYECKOU SHEprun
MaTepHaIbHON TOUKH.
[loTennuanbubie U
HEMOTEHIIUAJbHBIE CHUIIBI.

[TorennuanbHas SHEPrUsl.
[ToTeHunanbHas SHEPrUs Tena B
OJIHOPOJHOM I'PAaBUTALIMOHHOM
noJie. CBsi3b pabOTHI
HEMOTEHIUAJIBHBIX CUJ C
U3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI TEN. 3aKOH
COXPaHECHUS MEXaHUYECKOU
SHEPIruu. YNpyrue u Heynpyrue
CTOJIKHOBEHUsI. BHYTpeHHsA
DHEprus Tea

Onepuposams nouamusimu.: AMITYJIbC
CHUJIbI, UMITYJIbC T€JIa, KHHETUYECKas
SHEPrus MaTepUAIbHON TOUKH,
MOTECHIIHAJILHBIE U HEMIOTCHIIMAJIbHBIE
CUJIBI, IOTEHIIUAJIbHAS PHEPTHS (B T.4.
TeJla B OTHOPOJTHOM I'PaBUTALIMOHHOM
MoJIe), YIpyrue U HEeYNpyTHe
CTOJIKHOBEHHUS. Y memb
bopMyITUpPOBATH 3aKOH COXPaHEHUS
HUMITYJIbCA U TEOpPEMY 00 M3MEHCHHHU
KMHETUYECKOW SHEPTUM MaTepUaIbHON
TOYKH, JaBaTh ONPEACICHUE
MMOTEHIIMAJILHBIX M HEIMOTESHIIMAIbHBIX
cui1; GopMyJIMpPOBaTh 3aKOH
COXpPAHEHUSI MEXaHUYECKOW SHEPTUH.
IIpusooums npumepsi ciydaeB, Korja
HMMITYJIbC TE€JIa COXPAHSAETCS WJIU HE
COXpaHsEeTCs, KOrja MeXaHu4yeckas
SHEPTUS CUCTEMBI COXPAHSIETCS WK HE
COXPaHAETCS, YIPYTUX U HEYIIPYTUX
CTOJKHOBEHHUM.



Hroro no pazneny

20

QDopmynupoeams TUIIOTE3Y O XapaKTepe
3aBUCHUMOCTHU BBICOTHI OTCKOKA IIapuKa
1oCJIe COYJapEeHHs! C TOBEPXHOCThIO
TOPU30HTAJIBHOTO CTOJIa OT BBICOTHI
copoca.

Cmpoumsb TUHEWHBIN 1 HETMHENHBIN
rpaduK 3aBUCUMOCTH (hU3UIECKHUX
BEJIMYUH JPYT OT JIpyTa.

Ilpumenams  TIpaBUJIa  TOCTPOECHUS
rpauKoB 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYUH JIPYT OT JApyTa.

Hccnedosamov u unmepnpemupogamas
3aBUCHUMOCTbD BBICOTHI OTCKOKA IIIapUKa
MOCJIE COYAapEeHUsl C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIa OT BBICOTHI
copoca.

Hcnonvzoeams pynetky. Pewamo
3a1auu 00 aOCOIOTHO YIPYTHUX U
a0COJIFOTHO HEYNPYTHUX
COyJapeHUsAX



Paznea 2. MoJsiekyasipHasi pu3uKa ¥ TEPMOAMHAMMKA



2.1. OnpeneneHue 2 KonnuecTBo TemnoTshl. Onepuposamv noHAMUAMU: KOTAYECTBO
TEIJIOEMKOCTH TBEPAOTO

TeroeMKoCTb Tena. YaenpHass U TEIJIOTHI, TEIUIOEMKOCTD Tea, yAeIbHas
Tena (MPaKkTUKYM)

MOJIsApHasa TCIIIOCMKOCTH
BCIICCTBA. ypaBHGHI/IC TCIINIOBOI'O
Oamanca. TemnoBoe PaBHOBECHC

Y MOJIIpHAs TEIJIOEMKOCTH BEIECTBA,
TETJIOBOE PaBHOBECHE.

Ymems hopMyIMpoBaTh YpaBHEHUE
TEIJIOBOTO OajaHca, coOupaTh
HKCIIEPUMEHTAIBHYIO YCTaHOBKY.
Ilpusooums npumepwt Te,
00JIaTar0MMX OTMHAKOBOM
TEIJIOEMKOCTHIO, HO PA3TUIHOM
YACIBHOU TETNIOEMKOCTBIO.
Ilpumensams ypaBHEHHE TEIIOBOTO
Oayranca JJ1s1 ONMCaHUS TIporiecca
TeIsI000MeHa TBEPAOTO Teja ¢ BOJIOH.
Hccneoosams TENIIOOOMEH MEXITY
TBEPJIBIM TEJIOM M KHJIKOCTSIMH U
uHmepnpemuposams pe3yabTaThl STUX
OIIBITOB.

Onpedensamb TEIIOEMKOCTh TBEPJIOTO
Tela Ha OCHOBAaHMH PE3yJbTAaTOB
OTIBITOB TIO M3YYEHUIO TEIIIO0OMEHA



MEXTy TBEPABIM TEJIIOM H KUIKOCTSIMH C
pa3HBIMU TEMIIEpaTypaMH, OLIEHUBATh
aOCOJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEITHOCTH U3MEPEHHON BETHUNHBI.

Hcnonvzoeams TEPMOMETP.
Yemanaenusams 63aumocsnzu Mexny
3aKOHOM COXPAHEHHMS JHEPTUH H
YpPaBHEHHUEM TEIJIOBOrO OanaHca.
Pewamys 3a1a4n Ha IPUMEHEHUE
ypaBHEHUS TEIJIOBOro OanaHca



2.2.

N3mepenne
TEMIIEpPaTyphl PyK
AKCIIEpUMEHTATOpa U
JaBJIEHUS, KOTOPOE
MOTYT CO34aTh €ro
nerkue (MpakTHUKyM)

JlaBnenue, o0beM, TEMIIEpaTypa,
KOJIMYECTBO BelllecTBa. MneanbHblii
ra3. YpaBsaenue MenzeneeBa—
Knaneiipona. ['a30Bble 3aKOHBI.
I'a30BBI1i1 TEpMOMETD

Onepuposams nousmusmu.: JaBICHUE,
o0BeM, TeMneparypa, KOJIu4ecTBO
BCILIECTBA, UACATbHBIN I'a3. Ymemo
3aMnMchiBaTh ypaBHeHUE MeHaeneeBa—
Knaneiipona, popmynupoBaTh razoBbie
3aKOHBI, COOUPATh

HKCIIEPUMEHTATBHYIO YCTaHOBKY.

3nHame YCTPOWCTBO M MPHUHIMI PabOThI
ra3oBOro TEPMOMETpA.

IIpusooums npumepwvl OBEACHUS Ta3a
pU U3MEHEHUU €ro JaBJjeHus, 00beMa,
TEMIIEPATYPHI.



Ilpumensams NUHEUKY U CEKYHIOMED.
Onpedensaime TEMIEPATypy U JIaBICHHE
UACAIBHOIO Ta3a [0 pe3ysbTraTam
ONBITOB C CaMOJEJIbHBIM  Ta30BbIM
TEPMOMETPOM.

Hcnonvzoeams MTUHENKY U
CaMO/JICJIHBIN Ta30BbIA TEPMOMETP.
Yemanaenueame 63aumocenzu Mexny
BHEIIHNMU U BHYTPEHHUMU
MakKpoIapaMmeTpamMmu
TEPMOJIUHAMUYECKONU CUCTEMBI.
Pewamw 3anaun Ha IpUMeEHEHNE
ypaBHeHUs1 MenaeneeBa—Knaneripona



2.3.

D¢ dexTuBHbIN

ko3 puLreHt
KECTKOCTH CHUCTEMBI.
Onpenenenue Moays
FOnra npoBonoku c
NOMOIIIBIO phIYara.
Onpenenenue npeaena
ynpyroi aedopmaruu

(MpakTUKyM)

Hedopmaru TBEpIOTO Tela.

Pactsxenue u cxatue. Monyib
[Onra. Yopyrue u Heynpyrue
nedopmaruu. [Ipeaen ynpyrux
nedopmanumii. 3akon ['yka. MoMeHT
CHJIBI OTHOCUTEIBHO OCH
Bpauienus. [lneqo cumbl. YcnoBus
paBHOBECHS TBEpJIOTO Teja. Peryar

Onepuposamu nonamuamu: yupyrue
U Heymnpyrue aedopmanuu, npeaert
ynpyroi aedopmanuu, MOAYJb
FOHra, MOMEHT CHJIbI OTHOCUTENILHO
OCH BpalIeHUs, TJIEUO CUIIbI, pblyar.

Ymems bopmynupoBats 3akoH ['yka s
nedopManuu pacTspKeHUsT OJHOPOTHOTO
CTEPXHS C TOCTOSTHHBIM MOTIEPEYHBIM
CEYEHUEM, YCIIOBHE



paBHOBECHs a0COJIFOTHO TBEPAOIO TeNa,
coOupaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY.

Ilpusooums npumepsi ynpyrux u
HEYNnpyrux AedpopMalinii, MaTepuaioB ¢
paznuuHbIMU MoyJsisiMu FOHTa.
Ipumenamo 3axoH I 'yka s pacuera
nedopmal pacTs>KeHUs MPOBOJIOKH.
HUccrneoosamsb 3aBUCUMOCTD yIITTUHEHUS
MIPOBOJIOKHU OT BETUYUHBI
pacTsTUBaroIeil ee CUIIbI U
UHmMepnpemuposams TOTyUYCHHbBIE
pe3yNbTaTHI,

B TOM YHKCJIE JJIs ONpEeIeTICHUs TIpeiena
yrapyrou aedopMarum.

Onpeodenams Monyiib FOHra mpoBOJIOKH
Ha OCHOBAaHUHM PE3YyJIbTATOB OINBITOB IO
PaCTSHKEHUIO IPOBOJIOKU C MOMOIIBIO
Pa3TUYHBIX 110 BETUYUHE CHII,

OLICHUBATh A0COJIOTHYIO U



OTHOCHUTEJIbHYIO TOTPEITHOCTh
n3MepeHHoro moaynst FOnra.
Hcnonvzosams HEpaBHOILIEYUI pbIyar
JUISL YBETMYECHUST CUJTBI M TIEpEMEIESHUS.

Pewams 3anaun Ha NpUMEHEHNE
3akoHa ['yka jJis pacuera pacTsyKeHUs
U CXKaTUS CTEPIKHEH



2.4,

N3mepenune

ko3 purmenTa
MTOBEPXHOCTHOTO
HATSHKEHUS] METOJIOM
OTphIBa (MPAKTUKYM)

IToBepxHOCTHOE HaTsDKEHUE.
Kosdhdumuent  moBepXHOCTHOTO
HaTspkeHus. Cuia MOBEpXHOCTHOTO
HATSKECHHUS. Kanumsipasie
siBiicHUs. JlaBneHue

MOJ] UCKPUBJICHHONW MOBEPXHOCTHIO
xunkoctu. Gopmyia Jlarmaca

Onepuposamv NOHAMUAMU:
MOBEPXHOCTHOE HATSIKEHUE,

K03 (PULIMEHT MOBEPXHOCTHOTO
HATSDKCHUS, KaWJLIISIPHBIE SIBIICHUS.
Ymems 3anuceiBaTh GOpMyITy ISl CUIIBI
MOBEPXHOCTHOTO HATSHKEHUSI, HOPMYITy
Jlanutaca 15 onpeienieHusl 1aBJIeHUs
1101 UICKPUBJICHHOM IMMOBEPXHOCTHIO
KHUJIKOCTH, COOMPATH
HKCTICPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvl TOBEPXHOCTHBIX
SBJICHUW U KaIIWJUISIPHBIX SIBJICHUMU.
IIpumensams METOA OTPHIBA PAMKH OT
MOBEPXHOCTH KUIKOCTH JJISI
n3MepeHus kodpunreHTa
MMOBEPXHOCTHOTO HATSKEHUS KUAKOCTH.
Hccnedosamsv 3aBUCUMOCTD BEJIMUUHBI



CHWJIbI, HEOOXOIUMOM 1JIs OTphIBA OT
MOBEPXHOCTH BOJIbI IPOBOJIOYHOM
paMKu, OT €€ IepuMeTpa u
UHmMepnpemupoeams pe3yabTaThl
IPOBEACHHBIX U3MepeHuil. Onpeoensimo
K03 (PUIIMEHT MOBEPXHOCTHOTO
HATSKEHUS KUJIKOCTH 110 Pe3yJibTaTaM
MIPOBEJICHHBIX U3MEPEHHH, OLIEHUBATh
aOCOJIFOTHYIO ¥ OTHOCHUTEJIbHYIO
HOTPEIIHOCTh U3MEPEHHON BEIMYNHBI.

Hcnonvzoeams pbluar i CO3JaHUS
CHMJIBI 3aJITaHHOM BEJIMYUHBI. Pewamo
3a/1a4d Ha MpUMEHEHHEe (POPMYIIBI IS
CHUJIbI TIOBEPXHOCTHOTO HATSIKEHUS U
dbopmynsl Jlamuaca



2.5.1. OmnpeneneHue TOYKU
POCHI (TTPAKTUKYM )

HacplmeHnnsle 1 HEHACKIIIIEHHBIE
napsl. KauecTBeHHAas 3aBUCUMOCTh
IUIOTHOCTH U JaBJICHUS
HACBIIIEHHOTO TTapa OT
TEMIIEpaTyphl, WX HE3aBUCUMOCTh
oT 00BbeEMa

Onepuposamv NOHAMUAMU:
HACBIIICHHBIN U HEHACBIICHHBIN T1ap,
BJIQYKHOCTh BO3/1yXa, a0OCOJIIOTHAS U
OTHOCHUTEJIbHASA BIAXKHOCTh. Y Mmemb
Ka4eCTBEHHO OMUCHIBATh 3aBUCUMOCTD
IJIOTHOCTH U JIaBJICHUS



HACBILLIEHHOT 0 1apa. BiaXXxHOCTH
BO3/lyxa. AOCOIOTHAsT U
OTHOCHTEJIbHAS BJIAKHOCTh

HACBIIIEHHOTO T1apa OT TEMIIEPATYPHI,
UX HE3aBUCUMOCTh OT 00beMa
HACBIILIEHHOT O Mapa, coOupaTh
IKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepvl HACHIILIEHHOTO
Y HEHACBIIIEHHOTO Tapa.
HUccneoosamsv Tmiporiecc BbITIAJICHUS
POCHI TP TTOHW)KCHHUM TEMIIEPATYPhI
BJIQ)KHOTO BO3/yXa

U UHMepnpemuposams MoIy4eHHbIC
pE3YNIbTATHI.

Onpedensams 10 TOTYYEHHBIM
HKCIIEPUMEHTATBHBIM JTAHHBIM
TEeMIIepaTypy TOUYKY POCHI, U 3aT€M, C
MTOMOIIBIO TAOJIUIIBI 3aBUCUMOCTH
JTABJICHUS HACBIIIEHHOTO TIapa BOJIbI
OT TEMIIEpaTypbl, OTHOCUTEIBbHYIO
BJIQXKHOCTB BO3/IyXa, & TAK¥Ke
a0COJIOTHBIC U OTHOCHUTEIbHBIC

IMOTPCHIIHOCTH 3THUX BCIIMYMH.



Hcnonvzosamv TEpMOMETD.

Pewams 3a1a4M HA BEIYUCIICHUE
a0COJIFOTHON M OTHOCUTEJIHbHOM
BJIAXKHOCTHU



2.5.2. 3HAKOMCTBO C
ANEKTPUUECKUM
KOHJIEHCATOPOM
(MpakTHKyM)

DIEKTpUYECKUN 3aps.
DIIEKTPUYECKOE ToJIE.
HanpsioxkeHHOCTP W TOTEHLIMAT
ANEKTPUYECKOro Mojs. Pa3HOCTH
NOTEHILIMAJIOB U HaNPsSLKEHHUE.
N3mepenne HanpsiKeHus.
Bonwsrmerp. Konnencarop.

DIEKTPOEMKOCTh KOHJIEHCATOPA.
[TapannensHOE

" I10CJICA0BATCIBbHOC COCIMHCHUC
KOHACHCATOPOB

Onepupogamv NOHAMUAMU:
AIEKTPUUECKUM 3apsijl, dJIEKTPUUECKOE
1oJie, HAMPSHKEHHOCTh U MTOTEHITAT
AIIEKTPUUYECKOIO OIS, pa3HOCTh
MOTEHIIMAJIOB U HAIPSIKECHUE,
KOHJICHCATOP, 3JIEKTPOEMKOCTh
KOHJIeHCaTOopa.

Ymems BBIUMCHATH 3apsijl KOHJIEHCATOPA
0 €T0 JIEKTPOEMKOCTH

U HaNPSDKEHUIO, TPUMEHSTH (POPMYJIIbI
JUTSL pacyeTa 3JIEKTPOEMKOCTH TIpU
MOCJICIOBATEIBHOM U MapaJlIeIbHOM
COEIMHEHUU KOHJIEHCATOPOB,
coOUpaTh MEKTPUIECKYIO 1IECTIb.
IIpusooums npumepoi

MIOCJICIOBATEIBHOTO U MAPaJIEIHLHOTO
COEIMHEHUS KOHJIEHCATOPOB.
Hccneoosamsv 3aBUCUMOCTD HATIPSIKCHUS
Ha KOHACHCATOPE



Hroro no pazneny

OT €ro 3JIEKTPOEMKOCTH U
UHMepnpemupo8ams pe3yibTaTbl
ATOro dKcHepuMenTa. Onpeoenams
OTHOIIIEHUE YIEKTPHUUECKHUX
eMKOCTEH ABYX KOHJIEHCATOPOB IO
WU3MEPEHHBIM 3HAYCHUSAM
HaNpsDKEHUS Ha HUX, OICHUBATH
a0COJIOTHBIE U OTHOCUTENbHBIC
MIOTPEITHOCTH U3MEPSIEMBIX
BEJINYMH. Mcnonv3oeams
BOJIBTMETp. Pewams 3a1aun Ha
COeIMHEHNE KOH/IEHCATOPOB



Paznen 3. diaekrpoguHaMuka.

3.1.

N3yyenue npouecca
paspsAaKu KOHJIEHcaTopa

(MpakTUKyM)

DIIEKTPUUYECKUN 3apsi.

DIIEKTPUUYECKOE TOJIE.
Hamnpsi>xeHHOCTH U TOTEHIIHAT
ANEKTPUYECKOro 1mossi. Pa3HOCTh
NOTEHIMAaNO0B U Hanpsikenune. IJ1C
UCTOYHUKA TOKA. MI3MepeHue
HanpspkeHus. BonbT™merp.

Ol’l@pllpO@ClWlb NOHAMUAMU.

AIEKTPUUECKUM 3apsijl, dJIEKTPUUECKOE
1oJie, HAMPSHKEHHOCTh U MTOTEHITUAT
AIIEKTPUUYECKOIO OIS, pa3HOCTh
MOTEHIIMaN0B U Hanpskenue, DJC
HMCTOYHUKA TOKA, KOHEHCATOD,
AIIEKTPOEMKOCTh KOHJIEHCATOPA,



Konnencarop. D1eKTpoeMKOCTb ANEKTPUYECKOE COITPOTUBIIEHNE.
KOHJEHCATOpa. JNEKTPUIECKOE Ymemw popmynuposaTts 3akoH Oma

conpoTuBiieHUE. 3akoH OMa 11714 JUTS TIONTHOH (3aMKHYTO#)

MOJTHO# (3aMKHYTOH) AIIEKTPUYECKOU LIENIU, BBIYUCIIATh

SIICKTPUICCKON TCTIH. 3apsii KOHJIEHCAaTopa IO €ro

KOHI[GHC&TOp B IICITN ITIOCTOAHHOTI'O
TOKa

AJIEKTPOEMKOCTH W HANPSHKCHHUIO,
cOOUpAaTh IEKTPUIECKYIO IETb.
IIpueooums  npumepsvt  TIOBEICHHUS
KOHJICHCATOpa, BKIFOYEHHOTO B IICTIb
TIOCTOSTHHOTO TOKA.

Dopmynuposams THIIOTEY O XapaKTepe
3aBHCHMOCTH CHJIBI TOKa OT BpEMEHHU
IIPH pa3psiIKe KOHJEHCaTopa 4epes
pe3ucTop.

Cmpoumbs Tpa K 3aBUCIMOCTH CHJTBI
TOKa OT BPEMEHHU TIPHU Pa3psiaKe
KOHJICHCATOpa 4epe3 Pe3ucTop.
Ipumernsme IpaBUIIa TOCTPOCHHUS
rpaduKoB 3aBUCHUMOCTEN (PU3UIECKUX

BEJIMYMH APYT OT APYra.



Hccneoosams 3aBUCUMOCTD CHIIBI TOKA



OT BpPEMEHM TIpU  pas3psiake
KOHJIeHCaTopa Yepe3 pe3ucTop u
UHMePNpPemupo8ams 3Ty
3aBUCUMOCTb.

Onpedensamb 3IEKTPOEMKOCTb
KOHJIEHCATOpa, BBIpaxkas ee yepes
yII10BOM KOA(PUIIMEHT KacaTeIbHOU K
rpaduKy 3aBUCUMOCTH CHJIBI TOKa
pa3psiIKyd KOHJEHCATOpa OT BPEMEHH,
OLICHUBATh A0CONIOTHYIO U
OTHOCUTENBHYIO MOTPEIIHOCTh
AIIEKTPOEMKOCTH.

Ucnonvzosamv BOABTMETp U
CEKyHI0MEP.

Yemanasnusamo 63AUMOCEBA3U.
Pewiams xadecTBEHHBIC 3aJa4n 0
KOHACHCATOpPAaX, BKIIOYCHHBIX B ICIIb
IIOCTOAHHOI'O TOKa



3.2. Omnpenenenue 1 Cuna Ttoka. Hanpsokxenue. 3akoH Onepuposamv nowamusmu: CHUIA

YIEIBHOTO OMa 151 y4acTKa Leln. TOKa, HalnpsHKEHUeE,

MIPOTUBIICHUS AIIEKTPUUYECKOE COMPOTUBIICHUE
COLPOTHBIIC DNEeKTPUYECKOE COMPOTUBIICHHUE. p p ’



MaTepHaa MpOBOJIOKU

(mpakTUKyM)

3aBUCHMOCTb CONPOTUBIICHUS
OJIHOPOJHOT'O TIPOBOJAHUKA OT €r0
JUIMHBI ¥ TUIOIIA/IM TIONIEPEYHOTO
CEUYCHHUS. Y IEIIBHOE
CONMPOTHUBJICHHUE BEIIECTBA

yE€IbHOE COMPOTUBJICHUE BEIIECTBA.
Ymemsv popmynupoBaTh 3akoH Oma
JUTSL yJacTKa IETH, 3aIUChIBATh
dbopmyiy aJist 3aBUCUMOCTH
COTIPOTHUBJICHUS OJJHOPOJAHOIO
MIPOBOJHUKA OT €TO JUIMHBI H
TUIOLIAAM TOMEPEYHOTO CeUEHUS,
coOMpaTh JIEKTPUUYECKYIO LIETIb.
IIpusooums npumepwvl BEMECTB C
Pa3IUYHBIM Y/IEIbHBIM
COTIPOTHUBIICHUEM.

Ilpumenams MeTON U3MEPEHUS
MaJIbIX IEKTPUUECKUX
COITPOTHUBJICHUH.

Hccnedosams 3aBUCUMOCTD
HaIpsHKEHUSI MEK1y KOHIIAMU OTpe3Ka
IIPOBOJIOKH OT JUIMHBI 3TOTO OTPE3Ka U
UHmMepnpemupo8ams Pe3yJbTaThl
MTPOBEJICHHBIX U3MEPEHUN, BEIYUCIIATH
AIEKTPUYECKOE COMPOTHUBIIEHUE OTPE3KA
ITPOBOJIOKH MO U3MEPEHHBIM 3HAYCHUSM



CHJIBI TOKA M HAIIPSDKEHUS.
Onpedensamb yAEIbHOE CONPOTUBIICHUE
MaTepualia MPOBOJIOKHU 0 H3BECTHBIM
JUTHHE, THaMETPY U COTIPOTUBJICHUIO,
OLIEHUBAThH a0CONIOTHYIO U
OTHOCHUTEJIBHYIO MIOTPEIIHOCTh
yIIeITHHOTO COTIPOTHBIICHUSI.
HUcnonvzo6amb MyITbTUMETDP B peKUMaX
BOJIbTMETPAa W aMmIliepMeTpa, JTUHEHKY,
MUKPOMETD.

Pewamyw 3anaun Ha 3akoH Oma 1715t
ydacTKa IelH U Ha 3aBUCUMOCTh
COTIPOTHUBJICHHSI OTPE3Ka MPOBOJIOKH
OT €ro XapaKTEePUCTHUK



3.3.

N3mepenue BONBT-
aMIIEpHOUN
XapaKTePUCTUKH
IIOJIYIIPOBOJHUKOBOIO
nuojia (IpakTHUKYM)

[MonynpoBoguuku. CoGcTBeHHAs
U TIpUMECHAs TPOBOJIUMOCTh
nosyripoBogHukoB. CBolicTBa p-
n-nepexoaa.

[TonynpoBOJHUKOBBINA MO

Onepupoeamb NOHAMUAMU.

MOJIYIIPOBOAHUK, COOCTBEHHass WU

IIPUMECHAsT NPOBOAMMOCTH,  P-N-
IEPEXON, MOJIYTIPOBOJHUKOBBII
O/,

Ymemwb 00BACHATH IPUPOTY
COOCTBEHHOM M MPUMECHOU
IPOBOJIMMOCTH, CBOMCTBa P-N-
nepexoa, MPUHIIHI JECHCTBHS



HOJIyTIPOBOJHUKOBOTO IMOJIa, €T0
(GyHKUMOHUPOBAHKE

IIPU BKJIFOYEHHUH B DJIEKTPUUECKYIO LIETIb
MOCTOSIHHOTO TOKa B TMpsIMOM U B

oOpaTHOM  HampaBJ€HUHU, COOMpaTh

SJICKTPHUICCKYIO OCIIb, YUTaTh
MAapKHUpPOBKY IMMOJYIIPOBOAHHUKOBOI'O
Aruoaa.

IIpusooums npumepsvl MCTONB30BAHUS
IIOJIYIIPOBOAHUKOBOIO  AMOAA B
DIEKTPUYECKUX LIETISX.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHUCHUMOCTHU CUJIbI TOKA, TEKYIIIETO
yepe3 MOJYNPOBOTHUKOBBINA TUOA, OT
MOJIAHHOT'O Ha HET'O HAIPSKEHUSI.
Cmpoums 3KCIEPUMEHTAIBHO BOJIBT-
amriepHyto xapakrepuctuky (BAX)
MOJIYIIPOBOAHUKOBOTO JAMO/IA IPU €T0
BKJIFOYEHUU B DJIEKTPUUECKYIO LIETh
MOCTOSIHHOTO TOKA B MPSIMOM U B
oOpaTHOM HarnpaBlieHUH. [Ipumensameo
MpaBWIIa MOCTPOCHUS TPAPUKOB
3aBUCHUMOCTEN PU3HUECKUX



Hroro no pazneny
OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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BEJIMYUH JPYT OT apyra. Hccredosamv
BAX  monynpoBOJHUKOBOTO  JHOAA,
BKITFOUCHHOTO B IIETb MTOCTOSTHHOTO TOKA
B IPSIMOM U B OOpaTHOM HampaBlICHUH
u UHmMepnpemupos8ams ITY
3aBHCHUMOCTb.

Onpeodensamb dNEKTPUIECKOE
COIIPOTHUBJICHHUE MOJIYIIPOBOHUKOBOTO
JM0JIa TIPY JAaHHOM 3HAYCHHUU
HaTPsDKEHUS, OIIEHUBATH a0COIOTHYIO

Y OTHOCHUTEJTHHYIO MTOTPEIHOCTh ATOU
(bu3NYIECKOI BETMIHHEI.

Hcnonvzoeams BONBTMETP, aMIIEPMETP,
MIEPEMEHHBINA PE3UCTOP, MAKETHYIO
J1aTy, MOJYIPOBOIHUKOBBIN JUOI.
Pewamw 3anaun Ha Lenu MOCTOSHHOTO
TOKA IIPU HAJIMYUU B HUX UJIE€ATTBHOTO
IA0J1a
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