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POCCHMCKOMW AKAJAEMMWH OEPASOBAHMWA

MeTogadecKie PEKOMEHIANHA K HHTEPAKTHEHEIM EHPTYATEHRIM
AafopaToPHEIM H NPAKTHIECKHM PadoTaM oo OpeJMeTaM, H3YIaeMEIM Ha
YrayGIeHHOM YPOBHE OCHOBHOTO o0mero odpazoeanns
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MeToOHHECKHE  PEEOMEHOATHH K = HHIGDAKTHEHEIM  EHPTVATBHEDM
Ta0OpaTOPHEIM H [PAKTHUECKHM padoTaM [0 [pelMeTad, HIVIaeMblM Ha
YIIy GIeHHOM VPOEHS OCHOBHOTO 00mero obpasosanma. Puszuka. - M.o ICPO PAO,
2021.-55¢c.

B mocoOHH TOpeIcTAaENeHl OCHOEHEIE IOJXOJIEI K OPTRHHIANHH
MOZHAEATENEHOR [JEATENEHOCTH VYAITHXCA ¢ [IPHMEHEHHeM EBHPTYATBHEIX
TabopaTOPHEIX H IPaKTHYecKHX padoT mo dmamke. ONMCAHE MOJEMH COMeTAHHE
PEaNTEHOTO H EHPTVATEHOTO 3KCHEPHMEHTOE, JAHEl MeTONHIECKHE PeKOMEHIAIHE
1A HCHOONB3OB3HHA EHPTYANBHOTO 3IKCOCPHMEHTA HAa VPOKaX (HIHKH H EO
EHEYPOTHOE EPEMA.

[MocodHe ajpecoBaHO VUHTEMAM (HIMKH, PeaTHIVIONIHM IPOTPAMMEL
VTIyOTSHHEIM H2VIeHHEM TIpeIMeTa.

2 FPemepaneHoe  [OCYJEPCTEEHEOS  CROTEETHOE — HIVEHOS
yapegEgesme «HHCTETYT crpaTermm pasEETHA oOpasoEaHMA
Pocemiteroi asaneanm cdpazoeamss, 2021




Tembl BUPTYaZibHbIX 1IabopaToOpHbIX paboTt no pusukKe

M3yyeHune MexaHU4YecKoro ABMXEeHUA
Tena

Tema: i'w

Mccnegoeakne NpoLECCo. nNepexoaa
BelUecTs U3 OHOTO arperaTHoro
COCTOSHWUA B Apyroe

Mayueﬂue AeWCTBMA MarHUTHOrO Nons
Ha NPOBOAHMK C TOKOM, UsyyeHune
ABNEHUAR SHEKTDOMQI'HMTHOVI

UHOYKUKKU

MccnenoBakne pasnuyKbix BUOOE
CUN. SKCNEPUMEHTaNbHOS
onpesensHue BENUYMHbI
rPaBUTALMOHHON NOCTORAHHOM.

MSy‘-IEH ue enaoB Tennonepegadun

MpoBepKa 3aKOHa OTPAXKEHWUA CBETa U
33KOHa NPENOMIEHNA CBETA.
Mony4eHre N206paXeHNA C NOMOLLBIO
NWH3bI

MpoBepKa 3aK0Ha COXpaHeHns
MMNYNbCa Y 33KOHA COXPAHEHUA
3HEpTUK

Onpegenenne KM npocTbix
MEXaHU3MOE W TENNOBOI MaLLWHbI

M3yueHue BONHOBbIX CBONCTE CBETA:
aucnepcuu, audpaxumu,
uHTEpdEPEHLMM ¥ NONAPK3ALMK

W3yueHue NocnegoeaTenbHoro U
NapannenbHoro CoeAnHeHus
NPOBOAHUKOB. [POBEpKa 3aKoHa
Lxoynsa-NleHua

11 TemM N0 MexXaHUYEeCKUm,
TEnA0BbIM, 3NEKTPUYECKUM,
MArHUTHbIM, ONTUYECKNM
AB/IEHUNAM

bonee 50 BUPTYyasibHbIX ONbITOB
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Kaxkpaa nabopatopHan pabota coaepikur:

1. Bupaeo, MOTUBUPYIOIIME HA BHIMOJHEHUE MHTEPAKTUBHBIX Ja00PaTOPHBIX pabOT MO TeEME
2. Teoperndeckuii MaTepua Jjisl y4eHHUKA

3. llens MHTEPAKTUBHOW BUPTYAILHOM J1a00OPATOPHOM U MPAKTUUECKON PabOThI

4., MeToauuecKkrue peKOMEHIAIUM ISl yUUTEeNs

5. HHTepakTUBHBIE BUPTYAJIbHBIC TA0OPATOPHBIC OMBITHI U MPAKTUUECKUE 3aJaHUS

6. KoHTpoJb pe3ynbTaToB

/. CHHCOK JUTepaTypbl
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2 TeopeTnyeCcKUn matepuan
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TeopeTuUyecknMn Matepuan

Cwna ynpyrocTi BCerga HanpaeneHa NpoTUBOMOMOXHO TOM CUMe, KOTOPas BbI3Bana W3MeHeHue GopMbl UMK PasMEDOE Tena.
3aKkoH MyKa : Mogynb CWUMkl YNPYroCTH NMPW PacTAMEHWM (UMK CXaTWUK) Tena NpAMO NPonopLMOHANEH 3MEHEHUIO ANWHLI Tena:
Fypp = kAL

Koadg@MUMeHT NponopUMOHaNLHOCTM B 3aKoHe MyKa HasbiBaoT KOSOGULNEHTOM YNPYrocTU Tena (CTEepXHA, NPYXWHBLI M T. M.). OH 3aBUCHT OT GOPMLI M Pa3MepOoB Tena, a TakKe OT MaTepuana, U3 KOTOPOro OHO W3roToeneHo. KoadduumeHT ynpyrocTu B CH BbIpaxaeTcA B HLIOTOHaX
Ha mMeTp (Him).

[edopMaumu, KOTOpPLIE NMOMHOCTEK MCUe3aloT, KaK ToNLKO NpekpawlaeTcs aeifcTene AedopMUPYHOLLEN CUTbl, HASLIBAKOT YRNPYruMA.

Oedopmalium, KOTOPBIE HE WCYE3aKT NOCNEe NpeKpalleHns OefcTEWRA 02 dopMMPYOWED CUNbl, HA3EIEAHT NNACTUUYECKUMMA.

lMocnepoBaTtenbHoe W NapannenbHoe coeguHeHue NpPyXuH

Kak npaeuno, NpyXnHe! CUMTalOTCA BE3MACCOBLIMA, M ANA HWX 38KOH MYKa BELINONHASTCA BO BCEM AManazoHe gedopMaunil (TaKne NpyxuHsl HasslBakT OeankHeMK). OOHaAKO eci K Nanke WTaTMEa NoOABECHTE HECKOMEKD COEOMHEHHBIX NMOCNEA0BATENLHD NPYXWUH Manon
HECTKOCTH, TO NOA ASACTEMENM COBCTEERHHOrO BECa NPYXWHLI Y4y T 3aMeTHO AedOopMUPOEaHLL. MO3ToOMY NPK ONPEneneHt KO3GhUUNeHTa KECTKOCTI MAKOM NPYKWHLI HEOBXOANMO YUMTBIEATE W BEC CAMOI NPy XUHEL

MycTb ABE NOCNEAOBaTENbHO CO8JMHEHHBIe Ge3MacCOBbIe NPYKUHL, KOS BAULMEHTbI KECTKOCTHM KOTOPbIX K 1 %2 W3BECTHBI, PACNONOXKEHb! Ha FNAaLKOA TOPU3OHTaNbHOM NOBEPXHOCTU. NPHYEM cBOBOAHbI i KOHEL, 0HON M3 NPYXUH NPUKPENNEH K HENOABUXHOI onope.
- - “ - -
MopercTeyem Ha cBo00AHbIN KOHEL APYTOW NPYAKWHBI HEKOTGPOA CHION F.

?

YAt "Rl

PucyHok 1- MNocnegoeaTeNbHoe COegUHEHWE MDY XMH
O6o3Haumm Al Al — nedopMauny Kaxaoi us npyxuH, Fy, u F, — moaynu cun ynpyrocTi B BUTKaX NpyxuH. B cooTBeTcTBMM € 3aKoHOM [yka F, = k Al F, = k, Al Tak Kak CMUCTEMa HaX0JUTCA B paBHOBECHMW, TO F, = F, — ciUna ynpyrocTy B KaxLoM BUTKe NHG0IM U3 NpyXuH
OfiHa 1 Ta Xe.

Al =

1
A =
1 k, 2

CyMmapHan aeGopMaLna OBYx NPYKWH Al = Al + Al_0603Ha4nM by —aTo 3DEKTMEHAA MECTKOCTb NPYIKUH.

{nA cMcTeMBI NDYXKWH, HAXOAALWMNKCA B DABHOBECUN, F' = k,p ALAT = g.

F F
CnenoeaTensHo, = + —.
ko K k,

YuuTbiBag, uto F, = F, = F nony4ymm:
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UccnepoBaTenbckas 3ajava

MpencTaesTe cefe Noesq, ABVMKYLWMWACA W3 OQHOTO ropoda B Apyroi. Mexay ocTaHoBKaMW Ha NPAMONWHERHBIX YUACTKAX MyTH OH ABWMKETCA PAEHOMEPHO M NPAMONWHERHO. Mepeq ocTAHOBKON Noe3s 3aMefnAeT CEOE OBMMKEHWE, a NOCNE OCTAHOBKW HAUWHAET ABMraThCA BCE C©
BonbWwen W GONLLWER CKOPOCTEIO, TO BCTh B 000MX CMy4Yanx Noesq OBWKETCA C YCKopeHWeM. [EMMEHWE NOS30a Ha KDWEONMHERHEIX yYacTKax NyTH MOXHO NPeACcTAEBWNTE Kak OBVKEHUE MO OYramM OKPYKHOCTEN PasnuuHbIX paguycoe.

PucyHok 1 - lNos3ga 8 ABMXEHWMWA

YTo6b! OTEETUTE Ha TaKWe BOMPOCKI, KaK: HACKOMBKO OBICTPO ABMXKETCA NOe3[, CKONbKO EPEMEHM 3aiMET OEWXEHWE OT O4HOR OCTAHOBKW 40 OPYTOM, YCNeeT NW Noesn NpuibiTe B NYHKT HA3Ha4eHWA BOBPEMA, ecnu GyAeT OBUraThCA C ONpeien&HHON CKOPOCTEHD, W T. 4. — HY3KHO
YMETE PACCUMTEIBATE W OLEHWBEATE 3HAUYEHUA QUIMYECKNXK BENUMYMH, XapaKTEDU3YIOLWWX ABMKEHWE (CKOPOCTE, My Tk, BPEMA, YCKOPEHUE W T. 4.). Bbl HAYUWATECE 3T0 AenaTs C NOMOLLEH ONBITOE, NPOEEEHHEIX B Halwel naGopaTopuu.

Kpome NpAMOnNUHERHOID ABMMEHUA Mbl M3yYaemM 1 ABMKEHUE N0 OKPYXHOCTW. MPoCThIE NPUMEP! — 3TO Kapycenk, Koneco o603peHuA, LEHTPUGYTa, HO ecTh W APYTMe NPUMEDEL. 3TO EpalleHne 3eMnu BoKpyTr ConHua, WK NyHel BOKPYT 3emMnu. 3T0 NPUMEps] W3 Halwel ConHedHoM
cUcTembl. Ho Hawa ConHeyHan cMCTeMa OEWXKETCA BOKPYT LEHTPa Halleid TanakTukM, KOTopas HasblieaeTcA MnedHbii MyTe. B CECK ouepefb Halwa ManakTWKa OEWKETCA B0 BCENeHHOoM, Takke Kak W Bce OCTankbHbIe ranakTukW. KpoMe onkIToE B NaGopaTopuy Mel BaMm Npegnarasm
HeB0MbLWIOe UCCNEf0BAHNE, B KOTOPOM Bkl CMOXETE BBIUNCIMTE CKOPOCTH, C KOTOPLIMM 38MMA U APYrUe NNaHeTsl AEWMXYTCA BOKPYT COMHUA W, UCNONL3YA 3aKoH Xabbna, oueHWTe, C KakoN CKOpPOCTLHD ranakTHUKW YOAnAKTCR APYT OT Apyra.

Llenb paboThl

M3yunTL paBHOMEPHOE NPAMONUHERHOE ABMKEHME, U3YUNTEL PABHOYCKOPEHHOE NPAMONMHERAHOE ABUMEHNE, U3YUMTE CEOBOQHOS NaAeHNE, U3YUWUTE OEMKEHWE NO CKPYHHOCTH.

Ob6pasoBaTtesibHble pesynbTaThl

lMpegmMeTHble

* YMeHWe YBEepeHHD pasnuyaTte ABMeHWA (paBHOMEDHOE M HEPDABHOMEDHOS OBMMEHME, DABHOYCKOPEHHOe ABM¥eHWe, cBoDogHOE NageHue Ten, ABMMEHWE MO OKPYXHOCTK).

* HaeblKk NPOE0OMTE NPAMEIE M KOCBEHHEIE M3MEDEHWA PU3MYSCKMK BENWYKMH (paccTOAHWE, NPOMEXYTOK BpEMEHKM, Macca Tena) ¢ MCNoNbE20EaHWEM aHaNoroBEX MK WWHPOBBIX M3MEpKMTENEHEIX Npubopoe.
* YMeHWe NpefcTaenATe NONYYEHHEIE 32aBMCHMMOCTI GU3NMYECKNX BENWYKH B BOS Tabnuy 1 rpadukoe.

* YMeHWe OUEHWBaTE NorpelwHocT¥ U3MepeHUA, enaTk BeIBOALI NO pe3ynsTaTam WccnefoBaHnA.

MeTanpegMeTHble

* YMeHWe CaMOCTOATENEHO NNaHWPOoBaTE NYTH OOCTUXEHWA Lenei.

* YMEHWE KOPPEKTUPOBaTE CEOM AeACTEUA B COOTEETCTENM C M3MEHRIOWENACH CUTYaLMNER.

* YMeHwe cozfasaTte obobWweHunA.
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MeToauyeckmne pekoMeHpauum onsa yuurtens

NaGopaTtopHan padoTa N2 1 «MayueHne MEXaHMUYECKOTO AEVXEHWA TENa» OTHOCUTCA K NEPEOMY pasgeny dManky «KuHemaThkar, Ho NOHATUA, KOTOPLIE 348Cs EBOOATCA, BaXHLI NPW W3yUeHMM ECEX Pa3fenoE GuanKK. HaunHan MaydaTe PU3UKY, YUEHWK BNEPELIE CTANKUBAETCA C
OMNMCAHWEM MEXAHWYECKUX NPOLECCOE NPW NOMOLLA MaTeMaTHUYeCKMX GopmMyn. YTobkl NOMOUYL EMY B YCEOSHWW 3TOM0 MaTepuana, Mel NPWECAWM HaGop NaGopaTopHEIX ONBITOE, B KOTOPBIX HArMAGHO OEMOHCTDMPYETCA M XapakTep ABVXEHWA, TO ecTh GWU3IMJEeCcKDe ABNEHUE, U
OOQHOBpEMEHHO aHanus 3Toro ABNEHWA C NOMOLWbHD MaTeMaTHYEeCKHNX ¢ODMY}1‘

MNpegnaraeTcA NpoOBECTH CNeYIOLIME ONbITH M NPOAeNaTe MCCNefoBaTeNbCkie 3aJaHna:
* MayyeHWe paBHOMEPHOMO NPAMOMMHERHOMO ABVXEHWA.

* MayyeHWe paBHOYCKOPEHHOTO ABMMXEHWA.

* MayueHne ceobogHOro NageHnna Tena.

* MiaMepeHWe YCKOPEHUA Tena npW SBUXEeHWN No HAKNOHHON NNOCKOCTH.

* [levxeHue nnaHeT B ConHeuHoi cucteme.

+ 3akoH Xabbna v cKopocTe pasberaHvA ranakTuk.

PYyKOBOACTBO Mo pa6oTe ¢ BUpTYyanbHbIM 060pyA0BaHNEM

1. OnA nepexona Mexay BEKNagkamu MCNone3yWTe HAaBWMrauuKe CBepxy.

2. YTobkl BLIEECTH Ha 3KPaH NoAPoBHYH WHCTRYKLWD NPOXOXAEHWA ONBITa, KNWKHWTE Ha Hell. MHCTPYKUMA PacnonoxeHa Ha Npasoi cTeHe nafopaTopHOR KOMHAaTsL. BeINCNHERHEIE 3Tank! ONkITa B MHCTPYKLWK OTMEYaTCA Franodkoi.
3. AnA gobaeneHnA o0LEKTOB B BUPTYanNeHYHD NabopaTopuio HaXMKUTE KHONKY «JoDaeMTes Ha NaHen MHCTPYMEHTOR, 2aTemM WENKHMTE MEIWKOR no pabodveid nnowagwn nabopaTopHOM KOMHAaTEL

4. Ans HekoTopklx o0kekToR o0opyOoBRaHWA NPpegyCcMOoTpeHa OONONHWTENEHAA MHOOPMAaL KA, EEIZEIEASMAR MO HAXaTWH MeIWE Ha M3obpaxeHnn ofbekTa B naHenn obopyooEaHuA.

5. YTo0kbl M3MEHWUTE NapamMeTpel o0opyqoBaHWA, pazMellEHHoro B pabodel obnacTi, MNW NOAYYWTE JONOAHUTENEHYH MHdopMaLmo of obbekTe, BOCNONE2YATECE NPAE0R KHOMKON MEILLK ONA BEI30Ea MEHHD.

6. Y706kl BEINOMNHWTE 380aHWA B ONLITax, OTEETLTE Ha BOMPOCK!, NOABNRKLWMWECA B AHEEHWKE CNPaBa.

7. Mo Mepe NPoXoXAeHWs ONLITOE & NPAE0M BEPXHEM YIY Bbl YEMAMTE KONUUYECTED 3apaboTanHbix Gannoe.
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WUHcTpyKuua kK nabopaTtopHon paboTte N2 1. UsyueHne paBHOMEpPHOro NPAMONIMHENHONO ABUXXEHUA

CTeknaHHaA TpybKa, 3anoNHeHHas BOJOM
€ HEBONLLWWM NY3LIPEKOM BO3AYXa

- Npobka

NuHeitka
-
\‘

1

!nHHEﬂKS

|:| OTkponTe nabopaTopHeIA xypHan. ChopMynupyRTE TUNOTE3Y O XapakTepe ABMXEHWA NY3bIPbKa BO3AYXA B CTEKNAHHOR TpyBke c BOAOA.

CofepuTe 3KCNEPUMEHTANBHYHD YCTAHOBKY. B CTEKNAHHOW TpyGKe, HANOMHEHHOM BOAOW M NrEPMETMYHO 33KPLITOR C 0BEWX CTOPOH, HAXOAWTCA NY3BIPEK BO3OYXA.
Pacnonoxwte TpyGKy Tak, yTobkl Ny3bIpEK HAXOAWNCA HA OfHOM KOHUE TpYGKMW, a APYrof KoHel, TPYGKK HEMHOTD NPMNoSHUMKTE. NIMHERKY PacnonoXWTe PALOM C
TpyBKOM.

MNocMoTpHTE BMAE0AEMOHCTPALMIO OBUXEHWA NMy3bipbKa BO3AyXa B TpyGKe C BOAOA. B BUASO KXY CEKYHOY OTMEUSHITCA NONOKEHWA NYy3bIPEKA BO3AYXA NP ero
LEMXEHWW B TpyDKe.

D 3anunTe NepeMeLILEHNE § U BBIYNCINTE CKOPOCTE ¥ AEVKEHWA Ny3biPbKa BO3AYXa 33 KAXOYK CEKYHAY. HauHWTE C MEHBLIErO Yra HaknoHa TpyBku.
|:| MoCMOTpUTE BWAE0AEMOHCTPALMIO ONBITA MPU APYTUX YINax HaKNOHa CTEKNAHHOR TPYGKN.
|:| MocTpoiTe rpadhykn 3aBMCUMOCTH CKOPOCTM My3kipbKa BO3AYXa OT BPEMEHW.

I:l CpenaiTe EBIBOJ O XapaKTepe ABWMEHWA NMy3bIDbKa BOIOYXA.
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UHcTpyKuUa K nabopaTopHon paboTe N2 1. UsyyeHne paBHOMEPHOrro
NPAMOJIMHENHOI O ABUMXEHUSA
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CteknsHHana Tpybka, 3anonHeHHas Bogomn
C HeboNbLWKUM Ny3bIPbKOM BO3AyXa

CnpaBoYHUK

| _lpobka

N v

ﬂwuenka\\ °
1

1

1
1

Hpo6xaﬂ

:ﬂMHeMKa

Wrarue

[obasum

D ChopMynupyiiTe runoTesy o xapakTepe ABUXEHUSA My3blpbKa BO3A4yXa B CTEKNAHHON Tpy6Ke C BOAON.

CobepuTe sKkcnepuMeHTanbHy YCTaHoBKY. B cTeknaHHOW TpybKe, HanonHeHHOoW BOAON U repMETUYHO 3aKpbITOM C
obenx CTOpPOH, HaxoaAnTCA Ny3bIpeK Bo3ayxa. Pacnonoxute Tpybky Tak, 4Tobbl Ny3bIpEK HAX0AUNCA HA OQHOM KOHLe

CrexnsuHas Tpy6Ka Tpy6Ku, a gpyron KoHewl TpyBbKM HEMHOro NpunoagHuMnuTe. JINHenKy pacnonoxute pagomM ¢ TpyobKo.

D Kaxxayto cekyray byaem oTMeyaTb NonoXeHUe ny3bipbka BO3ayxa nNpu ero ABUXeHuUu B Tpybke ¢ BOAOW.




NlabopaTtopHbiU KypHan B popmarte pdf
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MN3yuyeHne MexaHU4eCcKoro ABUXeHuUA Tena
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Yvalwuiics

11 peepana 2022 r.
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poBepbLTE CEOM 3HAHWS K ChirpanTe B Wrpy. Bawa 3agava - HabpaTb MakcMManbHoe
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konnuecTeo bannoe. BeibepuTe nHTEpecyOW Yy Bac TEMY U LieHy Bonpoca. Ha oteet nnaeneHns?
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Mpumepsbl nabopaTopHbIX PaboT: TensnoBble ABNEHUA
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Mpumepbl nabopaTopHbIX paboT: TennoBble ABNEHUA




Mpumepbl NabopaTopHbIX PaboT: 3IeKTPOMArHUTHble ABNEHUSA
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UccnepoBaTtenbcKana paboTta «MpoBepKa 3aKOHa COXpPaHEHUA SHEePrun»

[na onpeaeneHna K MrHOBEHHOM» CKOPOCTU LLIAPUKA B HUXKHEN TOYKE TPAEKTOPUM NUCNOb3YIOTCA GOTOMETPUYECKME
NATYNKN ABUMKEHUSA, MO3BONAIOLNE U3MEPUTb BPEMSA C TOYHOCTbLIO 10 MUZTUCEKYHA,.



UccnepoBaTtenbcKana paboTta «MpoBepKa 3aKOHa COXpPaHEHUA SHEePrun»




UccnheposatenbcKana paborta «MpoBepKa 3aKOHa COXpaHEHUA SIHEePrum»

OugeHKa BINAHMA CUAbl TPEHUA NPU CKONIbXKEHUM BpycKa ¢ Xénoba.



UccnheposatenbcKana paborta «MpoBepKa 3aKOHa COXpaHEHUA SIHEePrum»

OuEeHKa KUHETUYECKOM SHEPTUM BPaLLEeHMA LWapUKa NpU CKaTbiBaHMU C Xénoba.



UccnepoBaTtenbcKana paboTta «MpoBepKa 3aKOHa COXpPaHEHUA SHEePrun»

Mcnonb3oBaHMe TeNEXKKM C MarHUTHOM NOABECKON AN MUHUMM3ALUUKU CUNbI TPEHUA. [lna onpeaeneHna « MrHOBEHHOM»
CKOPOCTU MCNOAb3YyIoTCA POTOMETPUYECKME AAaTYNKU ABUKEHUA, MO3BOAAIOLWNE USMEPUTb BPEMS C TOYHOCTLIO A0
MUNNUCEKYHA.



Cnacmbo 3a BHMMaHue!



