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Crpyktypa BapuaHtos KUM EIN no dpusuke

2021

MexaHuKa 1-7
MoneKkynapHasa pm3mnkKa 8—-12
DNeKTpoAMHAMMKA 13-18
KBaHTOBaa ¢pu3nkKa 19-21
MeToponorusa 22 —-23
AcCTpoHOMMA 24
3a4a4M C KPaTKUM OTBETOM 25—-26
3a4a4un C pa3BEPHYTbIMm oTBeTOM 27 — 32
Bcero 3agaHum 32
3aaHNI C pa3BEPHYTbIM oTBETOM 6

MaKkcumanbHbin 6ann 53

JYactb 1

(JYacTtb 2

KM

2022

Obwme Bonpocsl 1-2
MexaHuKa 3-8
MoneKynapHasa pm3nka 9-13
DNeKTpoAMHAMMKA 14 -19
KBaHTOBaa ¢pun3nKa 20-21
MeToaonorus 22 —-23
3a4a4mM C KPaTKUM OTBETOM -
3aaa4yun c pa3BepHyTbim otBetom 24— 30
Bcero 3agaHum 30
3aaHUIN C pa3BEPHYTbIM oTBETOM 7

MaKkcumanbHbit 6ann 54
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3apaHue Nel — obuwme Bonpocobl

1 Breioepute BCe BepHBEIE VIBEPIKISHHA © (H3HYECKHX HBICHHAK. BEIHUYHHAX
H 3aKOHOMEPHOCTAX. 3alHIMHTe MHQPEL, N0 KOTOPBIMH OHH YKa3aHBL.

1) IloTeHumaTPHAA IHECPTHA TEIA 3aBHCHT OT €0 MACCHI H CKOPOCTH JBHAKCHHA
Tela.

2) XaoTHUecKOE TEIIOBOS IBIDKCHHE UYACTHI Tela MPEKPaINacTcA IIpH
JOCTHKEHHH TePMOIHHAMHIECKOTO PABHOBECHA.

3) B pactBOpax HIH pacliIaBaX  3ISKTPOIHTOBR  ISKTPHYSCKHH  TOK
OpeIcTaBIAeT COO0H YVIOPANOUEHHOE IBHEEHHE HOHOB, IIPOHCXOIAINEE HAa
(hOHE UX TEIUIOBOT0 XA0THUSCKOIO IBHKEHHA.

4) Ilpu nperoMICHHH 3ISKTPOMATHHTHEIX BOIH HA TPAHHIE IBYX Cped IIHHA
BEOJHBI OCTASTCA HEH3MEeHHOH BETHUHHOM.

5) B mpomecce MO3HTPOHHOIO OeTa-pacmala MPOHCXOIHT BEIOPACEIBAHHE H3
A1pa TO3HIPOHA, BO3ZHHKINETO H3-33 CAMOMNPOH3BONBHOIO DOPEBpPANISHHA
OPOTOHA B HEHTPOH.

OTtBeT!

BrIOEpHTE BCe BEPHEIE VIBEDAICHHA ¢ (HIHUECKHX SBICHHAX, BETHUHHAX H
3AKOHOMEPHOCTAX. 3aIMmmTe THGPEL, 01 KOTOPEIMHE OHH VEAZAHEL

1)
2)
3)
4

5)

BexTop VCEOpeHHS MATEPHATEHOH TOUKH BCETJA COHANPABIeH eé
TPASKTOPHH.

KHHeTH9eCcKas 3HEPrHd Tella 3aBHCHT OT €T0 MACCHl H CKOPOCTH IBHKEHHA
TelIa.

B mponecce muaBTeHHs NOCTOAHHOH MACCEI BEMIECTBA €70 EBHYTPEHHAR
IHEPTHA YEEIHIHEASTCA.

IIpH NOpPOTEKAHHH NISKTPHYECKOTO TOKA II0 [POBOIHHEY KOIHYECTBO
TEIUTOTEL, BRUIETAIOINESCE B HEM 33 OJHO H TO &e BPEeM#A, BOIPACTAET
IPONOPIHOHATEHO KBATPATY CHIBI TOKA.

MarHHTHO® NOJde HHIVELHOHHOIO TOKA B KOHTYDE BCETa YBEIHYHEAET
MATHHTHEIH NOTOK CKBO3b KOHTVD, H3IMEHEHHe KOTOPOro MNPHEEIO K
BEOIHHKHOBEHHIO 3TOI'0 HHIVKITHOHHOTO TOKA.

OT1ReT:

BmecTto moaenu «2 BepHble yTeepKaeHUA us 5»

| jl J Bce BepHble yTBepKAeHUA U3 NATH

U YTBep»kaeHusA He cBsi3aHbl €4MHON TEMOW U Pa3aeNom GUBUKU

*) globallab
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3apaHue No2 — obwme Bonpocobl

JaHBI cIeIYIOMHE 3aBHCHMOCTH BETHYHH: JaHE! CIegyIOITHE 3ABHCHMOCTH BETHTHH:

A) 3aBHCHMOCTD MOIY/IA HMIIY/IbCa PABHOMEPHO ABHAYIISIOCA Te1a OT BPEMEHH: A) 33BHCHMOCTE KHHETHYeCKOH 3HeprHH JBILKVIIEToCH Tela OT ero CKOPOCTH;

b) 3aBHCHMOCTD JaBISHHA HICATHHOTO OJHOATOMHOIO ras3a OT €ro 00beMa IIpPH B) 3aBHCHMOCTE JAB/IEHHA HICATHHOIO OJHOATOMHOIO Ta3a OT €ro 0OBEMA IpH
H30TEPMHUYSCKOM IIPOIECCE: H30TCPMITTICCEKOM IIPOIIECCE,

B) 3aBHCHMOCTS 3HeprHH (OTOHA 3TEKTPOMATHHTHOIO H3TYyUEHHA OT €r0 YacTOTHL B) 33aBHCHMOCTE CHJIBI TOKA B METALTHIECKOM IPOBOHHKE COMPOTHBIEHHEM R OT

HANMDAHCHAA Ha €50 KOHITAX.
VCTaHOBHUTE COOTBETCTBHE MCKIY 3THMH 3aBHCHMOCTAMH H BHIaAMH rpa(bnxos.

o0o3HaueHHBIX mubpamu 1-5. Ind kaxdoil 3aBHcuMmocTH A-B moxdepure
COOTBETCTBYIOIIHII BHI rpad)HKa H 3aIHIONTE B TAOIHIY BHIOPAHHBIC OHPHI MO
COOTBETCTEVIONTHMHE OVEBaMH. [Tudipel B 0TBETE MOTYT NOBTOPATECA.

COOTBCTICTIBYOIINHMH 6YKBRMH.
> 0 0 - - {:I - I:I - ﬂ. |_

(1) (2) (3) (4) (5) (1) (2) (3) (4) ()

VCTAHOBHTE COOTBETCTEHE MEEIY 3THMH 3ABHCHMOCTAMH H BHIAMH TpadHKOE,
obozHadeHHEX mHGpamu 1-5 1 KagoH 3aBHCHMOCTH A-B mombepure
COOTBETCTEVIOLIHA BHI IpafiHEa H 3alHIIHTE B TaOMHLY BHIOpaHHEIE UHQPH IOT

A|[B|B AlB|B
OtBeT: OtgeT:

HaxoXXaeHue cooTBEeTCTBUM

EE' d3uss5

U 3aBMcMMOCTM He cBAi3aHbl eAMHOM TEMOWN AN Pa3aeiom GpU3MKK

) globallab
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3apgaHue no temam (3agaHuna Ne3 — 21)

ILLE]] [ 3pecb 6yayT Mcnonb3oBaHbl 3a4aHUS NPEXKHUX GOPMATOB:
* C OTBETOM B BUJE YMCAa
* «YBENIMYUTCA, YMEHBLUNTCA, HE UBMEHUTCAN

* Ha COOTBETCTBUE «ABAa 0b6beKkTa & YETblpe OTBETaA”»

|:E|| 3 Bce 3agaHua popmaTa «BbIOpaTh ABA U3 NATUY»
e byayT npeobpasosBaHbl B popmat «BblbpaTb BCE BEPHbIE 13 natmn»
(«BCE» =2 nnbo 3)

I_—.ﬂ_l (JHe 6yneTt 3agaHunA c oTBeTOM B BMUAe cnoBa (bbiBlee 3agaHme Nel3)

-~
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Mpumep 3apaHunA «sblbpatb BCE BEPHbIE u3 natn»

DIeKTpHYeCcKad Uelb COCTOHT H3 aTFOMHHHEBOIO IPOBOIHHKA AB, MOJBEIIEHHOTO [IpoBoIOYHAS paMEa IWomagsio 30 {:_\12 B, Tai
Ha TOHKHX MeIJHBIX IIPOBOTIOYKAX 4n II.O.I?!\'.’I}O‘I"EHHOI'O K Hcrommg TIOCTOAHHOIO NOMeIeHA B OJHOPOJHOE MATHHTHOE )
HaOpskeHHA d[epe3 peocTaT TaK, Kak IIOKa3aHO Ha pHCVHKe. CmpaBa oT
IPOBOJHHKA HAXOIHICA CeBepHBIH IMOTOC IOCTOSHHOIO MAarHHTa. ITOI3yHOK HoIe. Ilpoestma B, HEAVKIHH 1
peocTaTa IIIaBHO MepeMellaT 61Paso. MArHHTHOTO IIOME Ha HOPMATE K
~ IIOCHOCTH  paMEH  HIMEHHETCH BO 0 1 2 3 4 b 6 ;_-MC
_F'J} BpeMeHH [ corldacHo rpadHEY Ha -1 N i
/i - pHCVHEEe. H3 OpHEeISHHOTO  HHEEHE 9
- CIOHCEA  BEIOEpHIE ECE BEpHEIE

VIBEPAIEHHA O MPOLECCAX, MPOHCKOAIIIHY B PAMEE.

b
A N S I 1) CropocTe H3IMEHEHHA MATHHTHOTC @OTOKa Tepes paMEy MakcHMATEHA
B HHTepEaTe BpenedH oT 0 1o 1 mc.
W3 DpHBeNSHHOIO HIHDKe CIHCKAa BBIOEPHTe BCe BepHBle VIBepKISHHA. 2} MargHTHELH TOTOK Hepe: paMKy B HHTEpBATE BpeMeHH oT 1 go 3 Mc
OIIHCHIBAIOIIHE IIpOLecC. HAOMIOZAaeMBIH B 3TOM OIBITe. 3amHIIHTe IHPHL IOX paeen 4 MB6

KOTOPBIMH OHH YKa3aHbI.

1) CoOmpoTHBIeHHe PeocTaTa yBeIHIHBASTCA. 3) Monyme SJIC mHmy B paMKe B HHTEpBAe BPEMEHH OT4 Jo 6 Mc

2) JIMHMH HHIVKUHH MAarHHTHOTO IOIM. CO3ZaHHOTO MArHHTOM. BOTH3H paser 4.5 B.
nposoaHnKa AB HaNpasIeHH! BIeBO. 4) Mogyms 3]IC HHIVKIHH B paMEe€ MHHHMAIEH B HHTEPBAIE BPEMEHH 0T 4
3) Cuma Ammepa. JeficTBYIOIIAd Ha IPOBOJHHK AB. yBeIHIHBASTCA. oo § Mc.
4) Cuael HaTEKeHHA IIPOBOJIOYEK, HA KOTOPBIX MOIBEIIeH IMPOBOAHHK Ab. 5} hj{,;ﬁrm '3,[[(: HHOIVEIHH B PaMKE MAKCHMATEH B HHTEpPBATE EpPEeMEHH OT 0
VBeIIHYHBAIOTCA. 10 1 MC.

5) Cnaa ToKa. IPOTEKAOIIETo 110 IPOBOJHHKY AB. yBeIHIHBaeTCA.

OTBeT: i Otger:

OnucaHue ABNeHUM

|EEI| [ Bce BepHble yTBEPKAEHUA U3 5

J Bce yTBepKaeHus cBA3aHbl C OAHUM iIBNEHUEM

Y globallab
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3a4aHuA N0 MeToA40N0rMn U 3apaHue nNo dCTPOHOMUU

|_j| O 3apaHua Ne22 1 Ne23 no metogonorum

e B 2022 r HOBbIX GOPMATOB 3a4aHNIN He byaeT

|_j| O 3apaHua no actpoHomum B 2022 1 nckAo4eHo u3 KNM

g (d Wtoro B nepsoit yactu KUM:

* HoBble 3agaHnA N2l n Ne2

* Tpu 3aaaHuA byayT nepeseaeHbl U3 dopmaTa «BblbpaThb 2 U3 5» B dopmart

«BblbpaTb BCE BEPHbIE 13 natu»

* He 6V,£I,€T 3aaHNA C OTBETOM B BUAe C/10Ba

* UCKNKOYEHO aCTpOHOMMNYECKOE 3adaHUNE

globallab
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Yactb 2 KUM EIN

_ﬂ YacTb 2 — cemb 3a4aHNI C Pa3BEPHYTbIM pelleHnem:
24 KayectBeHHaA 3a4a4a 3 6anna
25 [MpocTas pacyéTHas 3aga4a (MexaHumKa) 2 6anna
26 [MpocTan pacyéTHas 3aga4va (KBaHTOBaA GU3MKa) 2 6anna
27 CnorkHaa pacyéTHas 3aga4a (TepmoagmMHamMmKa) 3 6anna
28 CnoxHaA pac4yéTHana 3aaava (aneKkTpogmHammKka) 3 6anna
29 CnokHaA pacyéTHan 3agavda (3neKkTpoanHammKa) 3 6anna
30 CnokHaA pacyéTHaA 3agada ¢ 060CHOBAaHMEM NMPUMEHMMOCTM 3aKOHOMEPHOCTEMN, 4 6anna
n3bpaHHbIX ANA peweHna (mexaHuKa)

P

gl globallab
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NMpumep 3apaHua N226 u ero pewseHuA

19
Jnekmpuveckas namna mowHocmeto 60 Bm ucnyckaem edxcecexynono 1-10°° ¢homonos.
Onpeoenume cpeoHIOw ONUHY 6OJHbL U3NIVYEHUA NAMNbl, ecau e€é KodIppuyuenm none3Hoco
oeticmeus pagex 5%.

Bosmooicnoe pewerue
E E

2 ] = =
Kosgppuyuenm noneszrnoco oeticmeusn 1amnol tP, 20e t — 3Hepeusi uzryvyaemoix omoHos
8 eouHuyy epemernu, P — mownocms namnwl. Dnepeusi pomona onpeodensemcs no gopmyne

- hc E nE = THhe
¢ 1. CredosamenvHo, t ¢ 1, 20en—uucio pomoHos, exceceKyHoHo UCNYCKAeMbIX
AAMNOU.

[Iposeos npeobpazosanus, 0151 OJUHbL BOJIHbI UZTYHAECMO20 C8EMA NONYHUM.:
nhe 107-6,6-107*-3-10°
nP 0,05-60

A= = 660 M.

Omeem: A = 660 M.

EE' 0 2 6anna

L Pa3BépHyTOE pelleHme

-]
k) globallab
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NMpumep 3apaHua N230 u ero pewseHuA

30 CHapax Maccoil 4 Kr. MeTAmHil co ckopocTero 400 M/c. pa3peIBacTCid Ha IBE
paBHBIC YacTH, OJHA M3 KOTOPBEIX [I€THT B HAIpaBICHHH [BIDKCHHA CHApAIA.
a Japyrad — B IIPOTHBOIIOJIOKHYIO CTOPOHY. B MOMEHT pa3pelBa CcyMMapHad
KHHeTHUECKasA SHEPIrHA OCKOIKOB yBemnuniack Ha 0.5 M/Ix. Hafiaute cKOpocTs
OCKOJIKA. JIETAINCIO II0 HANPABICHHIO [BIDKCHHA cHapigza. CoOIPOTHBICHHEM
BO31YyXa IpeHeOpeUb.
Kaxkne 3aK0HB! BEI HCITOIR30BANH 1714 ONHCAHHA pa3priBa cHapAna? O0ocHYHTE HX
IIPHMEHHMOCTE K JaHHOMY CIy4alo.

Kpurepuu onieHnBaHus BbINOJIHEHHS 3a1aHUS bajuibl
Kpumepuu 1
BepHo 000CcHOBaHa BO3MOKHOCTB UCIIOJIB30BAHNS 3aKOHOB (3aKOHOMEPHOCTEN ) 1
B o00ocHOBaHMM BO3MOKHOCTM HMCHOJIb30BaHUSl 3aKOHOB (3aKOHOMEPHOCTEI) 0

JOMyIeHa omuoKa.
HUJIn

O06ocHOBaHUE OTCYTCTBYET

| jl 1 4 6anna (1 6ann 3a BepHoe obocHOoBaHMe; 3 Banna 3a BepHoe pelueHne)
(J CoBmelLeHMe pacy€THOM U KavyecTBEHHOM 3a4a4mn

*) globallab
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NMpumep 3apaHua N230 u ero pewseHuA

BosmoxxHOE pelieHNne

ObocHOBAHHE

17 ommcaHHA pa3pelBa CHAPATA HCOOIB30BAH 3AKOH COXPAHESHHA HMITYIBCA
cHcTeMbl Tel. OH BBEIMOTHASTCA B HHSPIHATBHOH CHCTEME OTCUETA, €ClIH CyMMa
BHEITHHX CHJ, NPHIOMKECHHBIX K TellaM CHCTeMBI, paBHa Hyn1w. B zamHOM cmyuae
H3-33 OTCYICTBHA CONPOTHBISHHA BO3IVXa BHEIMHeH CHIOH ABIASTCA CHIA

TAESCTH ME. EKOTOpad HE paBHA HYIH. Ho staM moxHO HpEHE'ﬁpe‘Ib. CHHTAA

BpeMA pa3phlBa CHApAIAa MAIBIM. 3a MalTO€ BPEeMA pa3pblBa HMITYIbC KAXKIOTO H3
OCKOJIKOB MEHAETCA HA KOHEUHYI0 BeIHYHHY 3a CUET OOIBINOH BHYTpPeHHEH CHIEI
B3pelBa. [lo cpaBHeHHIO ¢ 3TOH OONBINIOH CHIOH KOHeYHAdA CHIA TAKECTH
TIpeHeOPEKHMO MATA.

Tax kak BpeMA paspblBa CHApPATA CUHTAEM MATBIM, TO MOXKHO IIpeHEOpedh
H H3MeHeHHeM NOTEHIHATBHOH 3HEPIHH CHAPAJA H €r0 OCKOIKOB B IIpPOIEcce
Pa3pEBIBA.

Pemenne
1. BeeaeM HHepUHATBHYIO CHCTEMY OTCHETA. CBA3AHHYEIO ¢ 3eMIEH, H HalpaBHM
OCh X CHCTEMBl KOOPIHHAT B HANpPABISCHHH HA4YalbHOH CKOPOCTH IBHKEHHA
CHapAda. 3aIHOIEM 3aK0H COXPAaHEHHA HMIIyIbca B IPOeKHHH Ha ock Ox
H cOXpaHeHHA 3HeplHH 114 cCHapAIa:
2m- vy =muy — mu,: (1)
l l l

v, mu,  mia
2m-—L L AE = L+ 2 (2)
g T T

rae
2m — Macca cHap#AIda 10 B3pbIBa:
U, — MOJy1b CKOPOCTH CHapAIa 0 B3pbIBa:

U, — MOZYJb CKOPOCTH OCKOJKA, IETAMNETO BICPEN:
U, — MOJyJ1b CKOPOCTH OCKOIKA, JIETAMIEr0 Ha3al.

2. BelpasHuM 1» H3 NepBOro YpaBHEHHA: h = U — 21 H IDOICTABHM BO BTOpOE
2 2 AE
ypaBHeHHE. [Tomyamm: v, — 2050 + vy ——=0.
m

3. s aBvx xopHeH 3TOCO ABHEHHA (v ) =y, + g BBIOHPASM OOIBITHI
. VX KOp Vs 1)1 =VoEy pae: T .

UTO COOTECTCTBYCT YVCIOBHED 3aTa™IT L"l = U{] .

4. Otcrona cIeayeT: Uy =Ug + AE _ 400 +

i

—- - =900 mle.

Otset: 1y =900 Mm/c

*) globallab
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Mpumep 3apgaHnA N230 n ero o6ocHoBaHuUA

[lsa wiapuka sucsim, conpukacasicy, Ha 6ePMUKATLHLIX HUMSX (CM. pucyHok).  ©~~~~"7~
Jegwii wapux omxnouaiom Ha yeon 90° u omnyckarom ¢ HAQYANbHOU
cKopocmyuio, pasHoli Hymo. Kakum 0onxcHo Ovimb oOmHOUleHUe Mace

M

Wapukos —, 4mobwvl 6 pe3ynbmame Ux aOCOMOMHO HEYnpy2o2o yoapa R
m

. . - m JM
NOJ0o61HHA KUHemuyecKkou QHQPEHH, Homop(}u Gﬁﬂadaﬂ Jecbll MP“K

HenocpedCcmeeHHo neped yoapom, nepeutia 6 menio? QO0CHylime NPUMEHUMOCMb
UCNONIL3YIOUJUXCSL 3AKOHOE K PeUIeHU0 3a0aHil.

L) sloballab
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Mpumep 3apavna N30 n ero obocHoBaHUA

Obocrosanue
1. Cucmemy omcuéma, ceazaruyro ¢ 3emnéll, cuumaem unepyuanvtoti (HCO).

2. Hlapuxu m u M onucvigaem mooeivo MamepuaivHoll MoYKu, MaxK Kax ux pasmepvl Majivi HO

CPAeéHEeHUI0 € ONUHAMU HUMEL.
3. Ilpu Oeudiceruu wiapuxka nm No OKPYHCHOCMU OM HAYATbHO20 NONONCEHUA 00 CMOIKHOBEHUA

—

WAapuKoe Ha Hezo :’)eﬂcm@mm HOMEHYUATOHAA CUNA MAHCECMU MG U CUIA HAMAANCEHUA HUNU

T (conpomuenenuem eozdyxa npenebpezaem). Cuna 1 Hanpaenena no Humu, mo ecmo no

—

paouycy oOKpy}#CHOCHU, A CKOPOCIb L Wapuxa M HanpaeneHa no KacamenvbHou K OKPYHCHOCHIU.

ITosmomy e nwoboii mouxe mpaexmopuu wapuxa 1 1| U u paboma cunot T npu deuscernuu
WApPUKa OmM HA4YATbHO20 NONOHCEHUA 00 Mecma CHOIKHOGEHUA WIAPUKOE pasHa HYJ.

cfft?aﬂﬁﬂmaﬂbﬂo, Hnpu 3mom O.UMNCEHUU COXPAHAENMCA MEXAHUYECKAA FHEP2UA WIAPUKA m:

2
E, _ = % + mgh.

MEX

4. 3axoH coxpaHeHus uMNydbca cucmemvlr men evinoaHsemca e HCO e npoexyuax Ha
€blOPAHHYIO OCb, eclili CYyMMA NPOeKyUll GHEUIHUX CLUT Ha MY 0Cb paeHa Hyaw. B oanHoMm cayuae
evIOPAHHYI0 OCb HANpPAGUM 2OPU3OHMIATLHO ENpaeo, N0 HANPAGIeHUI0 CKOpOocmu uiapuxa m

nepe& CHIOJIKHOGEHUEM. Hpu CMOJIKHOE8EHUU ece eHelltHIe CILTbI, 6eﬁcmeyroun;ue HA cucmemMy mei

— —

«uwapux m + wapux M» (cunet maxcecmu mg u M g, a maxoce cunor namaxcenus Humeil),

gepmurxanvrvl. Cneoosamenvro, 8 HCO npoexyua umnyivca cucmemot «uiapux M + wapux M» L

L) globallab
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Mpumep 3apavna N30 n ero obocHoBaHUA

Hea ecpy3a noosewenol 3a HEPACMANCUMYIO U -
HeBeCoMyr) HUMb K UOealbHomy ON0KY, KakK i

noxkaszamo Ha pucyHuke. Ilpu smom nepewviil 2py3 .o o

maccou m; = 500 2 dsudcemes u3 cocmosaHusi NOKOs

6HU3 ¢ yckopeHuem a. Ecau nepeviil epy3 onycmume

& ocuokocms ¢ niomuocmolo p = 1000 ke/m’,
Haxooawyycia 6 cocyde 0oabwo2o 00véma, ,
cucmema 0Oyoem HAXO0UMbCA 6 PABHOBECUU. ] [ ]m> J
Ipu smom 06vém nozpyxcenoii 6 xcuokocmo —

m

p
yacmu epysa V= 1,5—10—4M3. Onpeodenume _

YCKOpeHuUe a nepeozo 2pys3d.
ObocHyiime npumMeHUMOCmb UCNONb3YVIOUUXCSA 3AKOHOB K PEULEHUI0 3a0ayll.

) globallab
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Mpumep 3apavna N30 n ero obocHoBaHUA

OébocHnosanue

I. Cucmemy omcuéma, cesazanuylo c¢ 3emnél, cuumaem unepyuanvHou. Hanpasum oce x
0exapmosoll cucmemvl KOOPOUHAM 8EPMUKATLHO BHU3.

2. I'py3er Oydem cuumams MamepuaibHotMu MOYKAMU HE3ABUCUMO OM UX PA3Mepos8, MAK KaK
OHU Osudcymesi nocmynamenvHo. Ha pucynxkax nokazamel cuiel, oelcmeyrujue Ha 2py3bi
8 000UX CNYYaAsX.

LLLLLLLLL
X
A—)
74 17
] .
Mg
mlg'

3. Yumeno, umo Hume Hegecoma, 010K UOEANbHBIU (HUMb CKONL3UM NO HeMy 0e3 mpeHus),
nosmomy mogxcro cyumame 1) =T, =T . Tax kax nume nepacmsxcuma, a 2py3vi 08UICYMCS

NPAMONUHEIHO, MO YCKOpeHus men y =d, =d.

4. Bo emopom ciyuae cucmema HAxooumcs 6 pagHogecuu 3a c4ém nosaeneHus cuivl Apxumeoa,
oeticmegyroujett Ha NOPYHCEHHYIO 6 800y vacms epy3a m; Ilosmomy cymma npoexyuil Ha oce X
Cull, OeUCmBYIOWUX HA KAXCObLIL U3 2PY3086, 0y0em pasHa HyN.

) globallab
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Mpumep 3apavna N30 n ero obocHoBaHUA

Touxkuit  00HOpOOHBI  cmepicenb  AB  wapunuprHo  3aKkpenién
6 mouke A u yoepicueaemcs 2copuzoumanvHoil Humsio BC
(cm. pucynox). Tpenue 6 wapnupe nperneopedxcumo mano. Macca cmepoicus

m = | ke, yeon e2o Hak1oHa K copuszonmy a = 45 ° Haitioume mo0ys cunol

F, oeiicmeyroweii na cmepacens co cmopouwt wapnupa. Coenaiime
PUCYHOK, HA  KOMOpPOM  YKajxcume 6ce  Culbl, Oelcmeyiujue
Ha cmepceHb. QOOCHyiIime NPUMEHUMOCMb UCHOJIL3VIOUWUXCS 3AKOHO8 7L AELT
K peueHuro 3a0a4u.

N NN R RN NN

) sloballab
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Mpumep 3apavna N30 n ero obocHoBaHUA

Oobocnosanue
1. Cucmemy omcuéma, ceaszanuyro ¢ 3emaéi, cuumaem unepyuanvrou (HCO). Hanpasum ocu

0eKkapmogoll cucmemsl KOOPOUHAm, KAk NOKA3aHO HA PUCYHKE.
2. Onucevigaem cmepxcens AB mooenvio meépooco mena
(hopma u pazmepvl mena HeuszMeHHul, PACCMOAHUE MEHCOY
JIH0OLIMU OBYMA MOYKAMU Meld OCMAémcs HeU3MEHHbIM,).

3. Jlloboe osudicenue meépoo2o mena seiaemcs cynepnozuyuett
nocmynamenvHo20 U epawjamensHo2o osudxcenus. Ilosmomy
yenoegutl pasrogecusi meépooeo mena 6 HCO poero 0ea: 00HO

0151 NOCMYNAMENbHO20 OBUNCEHUSA (CYMMA BHEUWHUX CUN PABHA

HYTI0), Opyeoe — Ona 8pauamenvHoc0 O08UMNCeHUs (cymma =
Lo s Y KL A A S

MOMEHMOB BHEUHUX CUI OMHOCUMEIbHO OCU BPAWEHUS PABHA HYIO). x

\\\\\\\\\::_

) globallab
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Mpumep 3apavna N30 n ero obocHoBaHUA

Ipyset M = 2 ke u m = 1 ke cesazanw
HepacmAMCUMOU  HeBeCcOMOU  HUMBIO,
nepexkuHymotl 4epes uoeaivHwviil 0J0K, M
npuxpenaéunwiii k 2pysy M. Ompesku
HUMu, He  Kacawnwuecia  0.10Ka,
2OPU3OHMATIbHLL U  NAPAINe/ibHbl 0Py
opyey (cm. pucynok). I'py3el Haxoosamcsi Ha 2naokou 2opu3oHmaivHou niockocmu. Kakoeo

yckopeHue dj epy3a M. xozoa k 2py3y M NPUIOAHCEHA CUlA ok mo0yne komopou F = 3H? Cuna
Hanpaenena 800ab Humu. OQOocHylime NPUMEHUMOCMb UCHONIL3YVIOUWUXCA 3AKOHO8 K PEeUeHUI0
3a0ayi.

L) globallab
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Mpumep 3apavna N30 n ero obocHoBaHUA

1. Cucmemy omcuéma, césa3auHyI0 ¢ 3emMN€él, CHUMaem UHEPYUaIbHOLL.
2. I'py3wl 6yoem cuumames mMamepuaibHoIMu MOYKAMU HE3ABUCUMO OM UX PA3MEPO8, MAK KAk
OHU OBUNCYMCA NOCMYNAMENbHO.

3. U3 n. 1 u 2 cnedyem, umo O8uidCeHUe 2PY308 MONCHO ONUCHLIBAMb BMOPLIM 3AKOHOM
Hvromomua.

4. Humo wnesecoma, 010K uoeanvHuili (HUMb CKOAb3UM NO HeMy 0e3 MmpeHus), NoI3momy
mooyne T cunvt namsajcenus Humu 6o 6cex eé moukax OOUH U Mom Jce.
5. bnok uodeanvhwuiili (macca 0O10Ka npeHeOpexdcuUmMo Maia), NO3Momy u3 6mopoco 3aKOHA

Hoviomona caeoyem, umo mooyae 1) cunet, ¢ xomopoii 2py3 M oeiicmeyem na 6nok, 60eoe
bonvuwe T.

6. ITo mpemvemy 3axony Holomona co cmoponsi 6noka na epy3 M oeiicmeyem cuna F,, mooyne
xomopoii F\ = T.

7. I'py3wr 0suscymes npamonunetino. Ipu smom eciu 2py3z M noo oeiicmeuem namsnymoit numu
COBUHEMCSI OMHOCUMENTbHO CMOoa énpaso Ha AX, mo eepxHuil ompe3ok HuUmu yKopomumcs Ha
AX, a nuxcnuii yonunumes na AX, max kax Hume Hepacmsxcuma. B pesynemame zpyz m
coeunemcs eénpaso omuocumensno 2pysa M ¢ 6irokom na AX, a omwnocumenvno cmona —
na 2Ax. Taxum obpazom, nepemewjenue 2pyza m ece20a 806oe vonvuue nepemewenus 2pyza M.
Omcroda crnedyem, 4mo u ckopocms epy3a M 6 n00i MOMeHm 6pemeHu 8080e 0o.blue
ckopocmu 2pyza M. Ipu npsmonuneiinom oOeudicenuu 2py308 uz 3mo2o ciredyem, 4mo u
yckopenue 2py3a m 6 160l Momenm epemenu 808oe bonvuue yckoperus 2pyza M.

) sloballab
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E@ ousuka Q9

Mcnonb3osaHbl matepuansl PUMU http://fipi.ru/

*) globallab

Tno6. ONbHAR NABOPATOPHA


http://fipi.ru/

CrpyKtypa O3 — 2019

[pynnMpoBKa 3a4aHni No pasgenam GUsnKu

1 dunsmnyeckne NoHATNA. PU3nyeckme BeIMUYMHbI.

2 MexaHnuyeckoe gBuKeHue.

3 3aKoHbl HbtoTOHa. Cnsibl B MexaHUKe.

4 3aKOHbI COXpaHeHUA B MexaHuKe. [1pocTble MexaHU3Mbl.

5 MNnoTtHocTb. laBneHune. 3akoH lNackana. 3akoH Apxumeaa.

6 MexaHnyeckmne ABNEHUA: aHaIN3 NPOLEeCCoB

7 MexaHuyeckune ABNeHUA: pacyEeTHanA 3a83a4a

8 Tennosble ABneHUA

9 Tennosble AB/IEHWA: aHAINU3 NMPOLECCOB

10 Tennosble ABNIeHUA: paCcYE€THaA 3a43a4a

11 JNeKTpusauma Ten

12 MOCTOAHHbIN TOK

13 MarHuTHoe nosne. NeKTPOMarHUTHAA MHAYKLUUA.

14 INEeKTPOMarHuTHble KonebaHmA 1 BONHbI. DN1EMEHTbI ONTUKN.
15 DNeKTPOMarHuUTHble ABNEHMA: aHaN3 NPOLLEeCCOoB

16 DNEeKTPOMArHUTHbIE ABNEHUA: paCYETHAA 3a4a4a

17 PagmoaktneHocTb. CoCcTaB aTOMHOrO AApa. AaepHble peakuuu.
18 BnageHne ocHoBamMm 3HAHUM O METOAAX HAYYHOMO MO3HAHMUA.
19 NOHMMaHMe N aHaNN3 IKCNePUMEHTANbHbIX aHHbIX.

20 N3BnevyeHne MHGOPMaALMKM N3 TEKCTA PU3NYECKOTO COAEPHKAHMA
21 ConocTaBneHne MHGOPMaLIMM M3 Pa3HbIX YACTeM TEKCTa

22 MpmeHeHne nHPopmaumnm U3 TekcTa PU3NYECKOro CoAePKaHUA
23 JKCcnepumeHTanbHoOE 3agaHue

24 KauecTBeHHaA 3a4a4a

A3a4a4a

*) globallab
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CrpyKtypa O3 — 2022

[pynnupoBKa 3a4aHni N0 MeTanpeaMeTHbIM pe3y/bTaTam

1 YMeHMe TPaKToBaTb GPU3NYECKMIM CMbICA UCNOJIb3YEMbIX BENNYUH
2 YmeHume paszninyatb GUsndeckne 3akoHbl U Gopmy bl
3-4 YmeHuMe pacno3HaBaTb PMU3MYECKMe ABNEHUA
YMmeHue ucnonb3osatb popmynbl ANA pacyéta puUsnyecKknx BeIMYmnH
5-6 MexaHnyeckme aBneHunA
7 Tennosble ABNEHUA
8-9 DNEeKTPOMarHuUTHble ABNEHUA
10 KBaHTOBbIe ABNEHMUA
YmeHue onucbiBatb UsmeHeHUA PU3NUYECKUX BEIMUYMH B npoueccax
11 MexaHnyeckume 1 TensioBble ABNEHUA
12 DNEeKTPOMarHUTHbIe U KBAHTOBbIE AB/IEHUA
13-14 YmeHue paboTathb ¢ rpadpmKkamm, Tabamuamm n cxemamm
MeToaonormyeckne ymeHus
15 YMmeHuMe npoBoAUTb NPAMbIE U3MePEHNA PU3NYECKUX BENTUYUH
16 YMeHne aHann3npoBaTb OnbITbl
17 YMeHMe NpoBOAUTb KOCBEHHbIE M3MePEHUA PU3NYECKUX BENTUUUH
TexHUUYecKue ycTpomucTea
18 A) MpuHUMN AENCTBUSA TEXHUYECKUX YCTPOMCTB
B) BKnag y4€HbIX-PU3NKOB B Pa3BUTUE HAYKMU
YmeHue paboTaTtb C TEKCTOM
19 YMeHune nHTepnpeTnpoBaTtb U Npeobpa3osbiBaTb MHPOPMALIUIO N3 TEKCTA
20 YMeHune npumeHATb MHGOPMaLMIO U3 TEKCTA
YMmeHue pewatb 3a4aum
21-22 YmeHne 06 bACHATb PU3MYECcKne NPoLEecChbl U CBOMCTBA TeN (KaYyecTBeHHble 3a4a4M)

ewaTb paCHéTH blé 3a4a4u

*) globallab
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UameHeHna mopaenmn KUM O3 2022 no cpaBHeHuto ¢ 2019

CteneHb HOBU3HbDbI

Homepa 3agaHnm

HoBble

2:4:; 23

O6HOB/MEHHbIE

5-10;17; 20; 21; 22

[lpeemcTBEeHHbIE

1;3;11 -

16; 18; 19; 24; 25

o&anbuu

globallab
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HoBble moaenu 3agaHnu 2021
3apaHune No2 dusunyeckme 3aKoHbl U popmMy/bl

2

[TeppoHAUATBEHO TIOKOAINIeecsd TelI0 HauHHAeT JBHTAThCA PaBHOYCKOPEHHO.
VCTaHOBHTe COOTBETCTBHE MeXIy (popMyIaMH 1A pacuéra (pH3HUeCKHX BeTHIHH
H Ha3BaHHAMH >THX BeTHYHH. B ¢dopMmynax HCIOTR30BaHE 0003HAUSHHS:
m —Macca Tella: @ — YCKOpeHHe Tela: f — BpeMs JIBHKeHH.

K KaxI0il MO3HIIHH MepPBOT0 CTOI0IAa IMoa0epHTe COOTBETCTRYIOIIVIO TTO3HITHIO
H3 BTOPOTO CTOMOIA H 3aMHIIHTe B TaOTHITy BBEIOpaHHBEIE IHAPE 101
COOTBETCTBYIOIIHMH OYKBaMH.

DOOPMYVYJIBI OIT3IMYECKHE BEJIITYITHEI
at’ 1) paBHOZeliCcTBYIOImIAas  CHIL.
A) B3 TeACTBYIONIUX Ha TeI0
B) ma 2) cpeaHdaa CKOPOCTh
3) CKOpPOCTR Tela B MOMEHT
BPEMEHH f
4) myTh, IPOHJIEHHEI TEIOM 3a
BpeMA f
Alb
OTBeT:

") globallab
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HoBble moaenun sagannu 2021
3apaHne Ne4 YmeHune pacno3HaBaTb GU3NYECKUE ABNEHMSA

CIIHCKaA.

CBHHIOBBIH IDap MOJHATH Ha HEKOTOPYK BBICOTY HAaX
CBHHIIOBOH IITHTOI H oTmycTutH (puc. a). [Tocte Toro Kak
Imap yIapHiICcA O CBHHIIOBYIO IUTHTY, OH OCTAHOBHICA (pHC. 0).
IIpu yzape map u minTa HeMHOTO (A) ;
IIpa 3TOM H3MCEHHIOCH B3aHMHOE PACHIOIOKECHHE YACTHII
mapa. a 3HaudT. u3MeHHtack U ux (b)
SHEPIHA.

Ecan m3MepHTh TeMOepaTypy IIapa H INIHTBI Cpaszy HOCIe
yZapa, TO OOHApyXHICA. YIO OHH Harpeauch. Ilpu

HarpeBaHHH Tena YBEIHUHBACTCA cpenHAA
(B) sHeprua uactun. CIeIoBaTeTBHO.
MEXaHHUYECKasd JHEprHA. KOTOpoll 00najal mmap B Hadade
omerTa. mepemaa B (I) SHEPTHIO.

Cnucor cao6:

1) BHyTpeHHAA

2) KHHETHYECKAA

3) moTeHUHATHHAA

4) MexaHHYECKAA

5) 3IeKTPOMArHHTHAA
6) zedopMHPOBATHCH
7) Ha3IEKTIPH30BATHCH
8) yBenmummHCch

A|B|B|T

OtBeT:

Hpoqmaﬁ're TCKCT H BCTABBIC Ha MCECTa IMIPOIIYCKOB CI0Ba H3 HpHBC;IéHHOI'O

3anumure B TAOIHIY BBIOpAHHBIE HHOPHI IOX COOTBETCTBYIOITHMH OYKBAMH.

ﬂpommu”m: TEKCT M BCTABLTE HA MECTO MPONYCKOB CiI0BA H3 npuaenélmoro
CITHCKA,

Coraacno 3AKOHY, H3IBECTHOMY B (bmmce K3K 3aKOH Bepuyn:ui. JlBH)K_VluHﬁCﬂ
BO3AYX OKAILIBAET MEHLIICE JABICHHE MO CPABHEHHIO C HEMNOABHAHLIM BO3TYXOM,
ﬂmromy, CCIH NOAYTL CBEPXY BAOIL JIHCTA (oM. pHC)’llOK). TO JIHCT

(A) , TaK KaKk JaBieHHe Hajl JHCTOM OKa3lblBaeTcs
(b) Aarnenns noa nucrom. Man apyroit onsir. Ecnn nogyrs Mexay
ABYMS BOIYIIHBIMH 1IAPHKAMH, MOABRIICHHBIMH HA HHTAX, TO B NMPOCTPaHCTBE
mexay  wapukamu  (B) YMEHBIIAETCH, M IIAPHKH
(N .

7

Cnucox cros

1) cOommmarhes

2) PpacxoauTLes
3) Meusniue

4) OGonsue

5) omyckarscs

6) DOIHHMATBCH
7) nasnenue

A|B|B|T

Orser:

4
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HoBble moaenu 3agaHnu 2021
3aaaHue Ne23 PacuyéTtHaAa 3aaa4va NOBbLIWEHHOIO YPOBHA CNOMKHOCTU

23

3aBHCHMOCTE TEMIICPAaTyPEI 1 1 BOIRI OT BPCMCHH IIPH HCIIPCPEIBHOM OXTARKICHHH

I[IPCOCTABIICHA Ha T‘])EICDHEE. KaxKoe KOIHUECTBO TEIIOTHEl BEIICIHIOCH IIPH
KPHCTALTH3AITHH BOIBI H OX/IaAICHHH apaa’?
t,°C

¥

_Eﬂ_

23

HarpeBaTtenbHBIT 371€MEHT CIE€TaH 13 HIXPOMOBOII MPOBOJIOKI IUINMHOII 8 M
I IUIOMANBI0 TomepeuHoro ceuenns 0,05 wmv~. OnpeennTte MOIIHOCTE,
[IOTPeOAEMYI0 HarpeBaTelieM. I[PI BKIKYEHHII €ro0 B CETh IIOCTOSHHOI'O
HampskeHs 220 B.
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O6HoBNEeHMe moaenu 3agaHnn 2021
3apanma Ne5-10 YmeHune npumeHATb OCHOBHblIE dusndeckme Gopmynbl

bbino:
*BbibOp oTBETA

Crano:
*KpaTKkuit oTBeT

II' Ha prcyHKe mpencTaBieH IpadHK 3aBHCHMOCTH CKOPOCTH Telda OT BPEMeHH.
Bo crompko pas yBeTHUIHTCA MOIYTh HMITyIbCa TEIA 3a IEPBYIO CEKYHIY

OtBet: B pas(a).

B meus moMecTHIH HCKOTOPOS KOIHYCCTEO ATFOMHHHA. ,E[Harpamma H3MCHCHHA
TEMOCPATYPhl ATKOMHHHA ¢ TCHUCHHCM BPEMCHH IIOKA3aHAa HA PHCVHEC. Tleun IIpH
NOCTOAHHOM HAaIrpcBe HCP?.:[&ET ATIOMHHHID KaAHIVHO MHHYTY KOIHYCCTEO
TCILIOTEL, PaBHOC B CPCIHEM 1 g/I:x. Kakoe KOMHYECTBO TEILTOTEI HOT]JE.‘(SOB&I[OCB
I IIABICHHA ATIOMHHHEAT

T

(7 .

10 15 20 25 7o ymm.

O1Bet: wJE.

Uenmy paBHO 0OIDee CONPOTHBISHHE VYACTKA IENH. H300pPakEHHOIO HA PHCYHEE.
ectn Ry =2 0m. Ry =4 Oy, R3=100m, Ry= 10 Om?

/g/ R, R,
i

OTtBeT: Ont.

IZ' Ha pucyske n300pa:kéH X0 Tyua, IAJAKIIEr0 HA TOHKYIO MTHH3Y ¢ DOKYCHBIM
paccToaHHeM F.

A e
S 3
. ‘“x\(z
. 5 * ——
2F F F. 2F
(1)

Kaxaz m3 muami — 1. 2. 3 @1m 4 — COOTBETICTBYEST XOIy NPOINEIIIESIO YSpPes THH3Y
myqaa?

OTtBeT:
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O6HoBNEeHMe moaenu 3agaHnn 2021
3apaaHue Nel7 JKcnepumeHTasnbHOe 3a4aHue

Hcnoas3va MTATHE ¢ My TOH, HelO ABHAHEIH 010K, HHTE, TPH I'PV3a H JTHHAMOMeT],
co0epHTe 3KCIePHMEHTATbHYIO VCTAHOBKY 1714 H3MepeHHT padoTel CHIBl VIIPVIOCTH
IpH PABHOMEPHOM IOJEEME IPV3IOE C HCIOIBIOBaHHEM HENOIBHKHOTO O7TI0Ka.

Omnpenenrre padoTy., COBepLIaeMVE) CHIOH VIPVIOCTH NPH HOIBEME [PVI0B
BEICOTV 20 M. AGCOTHTHAT NOTPEITHOCTE HAMEPEHHT CHIEl COCTaBIaeT = 0.1
PacCTOAHHT = 5 MM.
B G1aHKe 0TBeTOB Nol:
1) caenaHTe PHCVHOK 3KCIEPHMEHTATEHOH VCTAHOBKH;
2) zanumHTe PopMyIV 114 pacdéra padoTel CHIB VIIPVIOCTH;
3) VKQKHTe Pe3VIbTaThl MPAMEIX H3IMEPEeHHH CHTEI VIPVIOCTH H MYTH ¢ VIET [
a0 COIFOTHEIX [IOTPelIHOCTeH H3MepeHHIl:; yap
4) 3a0HIIHTe YHCI0BOE 3HAYEHHe paloTel CHIBL VIIPVIOCTH.

|

2. ‘4. — F}'ﬂp S
G Fup = (3.0£0.1) H; S =(0.200 = 0,005) »L
4.4=30H -02M=0.,0 k.

v Makcumym 3 6anna v" YYéT norpelsHocrei
v HoBble KOMNAEKTbl 060pyaoBaHua v  PaclumpeHue TemaTUKM ol oballab
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KomnneKr o6opyaosaHua Nel

N3mepeHue:

1. CpegHen nnoTHOCTM BewecTBa (umamHgpbl Nel1-4)

2. Apxnmepnoson cunbl (umnmHapol Ne3-4)

NccnegoBaHme 3aBUCUMMOCTM:

3.\ Fppy OT 06BEMA NOrpyeHHON YacTu Tena (umanHap Ne3)
4. |Fppy OT NNOTHOCTU XMAKOCTU (UmnmHap Ne3)

5./ He3zasucumoctu F,p, OT Macchl Tena (umnmHapsl Nel-2)

g globallab



KomnneKTt o6opyaoBaHna No2

N3amepeHue:

1. MKECTKOCTU NPYHKUHDI
2. KoadpoduumeHTa TpeHUA CKONbKEHUA
3. PaboTbl cunbl TPEHUA

4. PaboTbl CUAIbl YNPYroCcTH

NccnepoBaHUe 3aBUCUMOCTU:

5. Cunbl TPEHUNA CKOJIbAKEHUA OT CUJZIbl HOPMAJIbHOTO AadB/1E€HUNA

@CMI’IbI TPEHUA CROJIbKEHUA OT POAa NOBEPXHOCTU

7. Fyqp OT cTENEHU aedopmaumn NPy>KUHbI

g globallab
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KomnneKkTt o6opyaoBaHma Ne3

N3mepeHue:
1. dneKTpuyeckoro conpoTmeaeHUA pe3ncTopa
2. MOWHOCTN aINEKTPUYECKOTro TOKa
3. PaboTbl 3/1EKTPUYECKOTO TOKA

NccnepgoBaHue 3aBUCUMOCTMN:
4. Cwnbl TOKa, BO3HMKatoWero B npoBogHuKe (pesunctop{n1amnoyka))oT HanparKeHus
Ha KOHLUAX NPOBOAHMKA
5.\ ConpoTtmeneHna ot 4NnHbI NPOBOAHMKA
ConpoTtusaeHUAa oT NaoLwagn nonepeyHoro ce4yeHMA NPOBOAHUKA
/. JConpoTuBneHuA OT yae/ibHOro CONpoTUBAEHMA NPOBOAHMKA

o

[TpoBepkKa:
8. [lpaBunna aneKTpnyecKoro HanpaKeHna npu napaniebHOM coeagnHEHUN
NPOBOAHNKOB
9. [llpasunna gona cunbl SNEKTPUYECKOro TOKa Npu nocsiegosate/ibHOM COegUHEHUN
NPOBOAHNKOB

EE— gL globalab



KomnneKr o6opyagosaHua Ne4

N3mepeHune:

1. OnTHUYeckom cuabl CObUpPaALOLLLEN JINH3bI
2. YPOKYCHOro paccTossHMA cobupatoLen NNH3bI

3. JlokazaTens npenomaneHmna CtTekna

NccnepoBsaHue:

4. CBOMCTBa M300Opa*KeHmA, NoAy4aemMoro ¢ MOMOLLbI CObUpPatOLLLEN NNH3bI
5. \MIameHeHnA POKYCHOro pacCToAHMA ABYX CNOXKEHHbIX TNH3

6. /3aBMCUMOCTM yI/1a NPENOMIEHMNA OT yr/1a NageHUs Ha rpaHuLEe BO3AYX - CTEKNO

EE— gL globalab



KomnneKr o6opypgosaHua Ne5
He 6ypeTt ucnonbsoBatbea B 2022 r

N3mepeHue:

1. CpeaHen CKopocTn ABMXKEHUA BPyCcKa N0 HAKIOHHOW NIOCKOCTH
2. YckopeHua bpycKka npu ABUKEHUM NO HAKNOHHOM NNOCKOCTU

dCTOTbl U nNepnoaa KonebaHunm maTtemMaTUYEeCKOro MasiTHMKa

(o

YacTtoTbl M nepuoaa KonebaHm NPyKMHHOTO MasTHMKA

NccnepoBaHMe 3aBUCUMOCTMN:

5. YckopeHus BpycKa OT yraa Hak/10Ha HanpaBAAOLWeEWN
Mepunoaa (4acToTbl) HUTAHOrO MAATHMKA OT AJINHbI HUTU
7. epunoaa KonebaHnm NPYyKUHHOTO MaaTHUKA OT MACCbl FPy3a M XKECTKOCTU MPYHKUHDI

8. Heszasucmmoctu nepmnoaa KonebaHUM HUTAHOToO MasiTHMKA O MacCChbl rPy3a

EE— gL globalab



KomnneKr o6opyagosaHmna N26

N3mepeHue:

1. MomeHTa cuabl, AEUCTBYIOLLEN HA pblYar

2. PaboTbl cuAbl yAPYroctn Npu NoaAbEMme rpy3a ¢ NOMOLLbIO HEMOABUKHOTO 6/10Ka

3. PaboTbl cuAabl ynpyroctu npu noabEeme rpy3a ¢ NoOMoLLblo NOABUMKHOIo 6/10Ka

[TpoBepKa:

@CHOBMH paBHOBECUA pPblyara
gL globallab
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KomnneKTt o6opyaoBaHna No7
He 6ypeTt ucnonbsoBatbea B 2022 r

N3amepeHune:

YnenbHOM TENIOEMKOCTU METa/IZINYEeCKOro UMAnNHAPa
2. Konnyectsa T1ensioTbl, NOJIY4EHHOTO BOAOM KOMHATHOM TEMNEPATYpPbI

bUKCMPOBAHHOM MACCbl, B KOTOPYHO ONYLLLEH HArpPeTbiv LMAUHAP

onnyectsa TenN/10Tbl, OTAAHHOINO HArpeTtblM UMUANHAOPOM, NMNOC/1e ONYyCKaHNA ero B

BOAY KOMHaTHOM TemnepaTypbl

NcchepoBaHue:

®3MEHGHMH TemnepaTypbl BOAbl NPU Pa3IMYHbIX YCNOBUAX

EE— gL globalab



O6HoBNEeHMe moaenu 3agaHnn 2021
3apaHne N219 YmeHune paboTaTb ¢ TeKCTOM. KpaTkni oTBeT.

OTKpBITHEe 3BYKO3ANHCH _
JIroIH H3IAaBHA CTPEMHIHCE eClIH He COXPaHHTEL 3BYK. TO XOTH GBI KAK-TO 19 BHOEPH:TE ABa BCPHBIX YIBCPAICHHA, KOTOPBIC COOTBEICTEYIOT COICPAAHHIO
ero sapukcHposats. I korma 12 asrycta 1877 roma Tomac Iaucon mpomen «Mary TEKCTa. 3aIHITHTE B OTBET HX HOMEpA.
Had A Little Lamb...» («Bpu1 y M3pH MaleHBKHI Gapamek. .. »). MHP H3MeHHICH: 1) MemGpana pymopa mox —IeHCTBHEM 3BYKOBOH BOIHBI  COBEPIIAET
Belb MecHd Mpo Oapamika cTama MepBOH B MHPOBOH HCTOPHH (DOHOTPAMMOMH — BHIHYKIEHHbIE KOTeOaHHS
3AITHCAHHBIM H BOCHPOH3BeIEHHEIM 3BYKOM. BlIarogaps BO3MOKHOCTH 3aIIHCEIBATE ) ’
H BOCHpOH3BONHTH 3BYKH MOSBHIOCH 3BYKOBOE KHHO. 3AlHCh MY3BIKATBHBIX 2) Hpul.l MOTYIEHHH KIHIIE ¢ BOCKOBOTO MdHCKA HCIOTB3VETCA XHMHUECKOE
NMPOH3BEISHHH, pacCKa3oB H JakKe NeTbIX NheC Ha TIpaMMOQOHHBIE HIH JACHCTBHE 3MICKTPHTIECKOTO TOKA.
naTe)OHHEIE NTACTHHKH CTATa MACCOBOH (OPMOH 3BYKO3aIHCH. 3) 3pykoBag Oopo3dka Ha BpaIlaroIleMcd JHCKE 3aKpyUHBAeTcd IO CIHPATIH OT
Ha pucyske 1  jgama  yOopoméHHAd — cXeMa  MEXAHHYECKOTO LIeHTPa JTHCKa K ero Kparo.
3BYKO3allHCBIBAIOIIEr0 YCTPOHCTBA. 3BYKOBEIE BOIHEI OT HCTOYHHKA 3BYKA (IIEBIIA. 4) 3amHCE 3ByKA BIIepBEIE IPOBOTHIACE HA MEIHBIX TACTHHAX,
OPKecTpa H T.1.) MOMATATH B PYHOP 1. B KoTopom OblTa 3akpellIeHa TOHKAd 5) B 3ByKO3amHCHIBAIOIIEM VYCTPOHCTBE DIHCOHA MeXaHHUYecKas SHeprus
YIpyTas MIacTHHEA 2, HA3bIBAEMAsA MeMOpaHOH. [Tox neficTBHEM 3BYKOBOH BOTHBI KOTEGTIOMIEHCS MeMOPAHET TePEXOTHTA B SHEPIHEO 3BYKOBOI BOTHEL
MeMmGpaHa HauHHaTa KomneGatbca. KomeGamna MeMGpaHBI IepeIaBaTHCh
CBA3aHHOMYy ¢ HeH pe3my 3. OCIPHE KOTOPOIO OCTABAIO IIPH 3TOM HA
BpaImaroImeMcs IHCKe 4 3BYKOBYIO Gopo3IKy. 3ByKoBag 0opo3dKa 3aKpyUHBAIACH Otger:
10 CIHPATH OT Kpasd JHCKAa K ero LeHTpy. Ha pHcyHKe 2 IOKa3aH BHI 3BYKOBEIX
GOpO3MOK Ha IUTACTHHKE, PACCMATPHBAEMBIX Hepe3 IIVIY H TMpH OonbiieM
VBeTHIeHHH.
JlHCcK. HAa KOTOPOM TPOH3BONHIACE 3BYKO3AMHCh, H3TOTABIHBANCA H3 Bbl/1O:
CIEIHATBHOTO MATKOTO BOCKOBOTO MaTepHama. C 3TOT0 BOCKOBOTO THCKA
TATBBAHOIUTACTHYECKHM  CIMOCO0OM  CHHMATH MeIHYH KONHEK  (KIHIIE): L ﬂlBa 34 ,ﬂ,aHMFl C Bb|60p0N\ oTBeTa «1 N3 4))
HCIIOTTB30BATOCH OCAaXKIeHHe Ha JTeKTPode HHCTOH MeIH IpPH TPOXOKISHHH
3IEeKTPHYECKOT0 TOKA [Uepe3 pacTBop eé colell. 3areM ¢ MeIHOH KOIHH IenaaH
OTTHCKH Ha JHCKAX H3 MTacTMAcchl. Tak MOMy4anH rpaMModOHHBIE MITACTHHKH. Ctano:
ITpH BOCIPOH3BEIeHHH 3BYKA [PAaMMOQOHHYO IUIACTHHKY CTABAT IO HITIY. ’
CBA3aHHYI ¢ MeMOpaHo#H rpaMModoHa, H MPHBOIAT IUIACTHHKY BO BPAIEHHE. e 0O AHO 3adaHue «2 N3 5»
JIBHTafAch MO BOTHHCTOH Gopo3dKe IIACTHHKH, KOHEIl HITIBI KOMeGmeTca. BMecTe
¢ HHM koneQmerca H MeMmOpaHa. NPHYEM 3TH KoleOaHHA TOBOIBHO TOTHO £
BOCIIPOH3BOIAT 3allHCAHHBIH 3BVK. globauab
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O6HoBNEeHMe moaenu 3agaHnn 2021
3aaaHne Ne21-22 KayecTBeHHble 3a434U

B BaHHY C BOJOH B OJHOM CiIydae IMOMENIAIOT IIONEHO H3 COCHBI (IUIOTHOCTH
cocHel 400 Krf:»f)._ a BO BTOpPOM CiIyuae — IMOJeHO H3 ay0a TakoH ’Ke MacChl
(wroTHOCTE ayda 700 KT/ ). CpaBHHTe VpOBeHB BOIBl B BaHHE B II€PBOM
U BTOpoM ciay4uae. OtBer mnmosgcHHTe. B 000HX cioyuagx BOJa H3 BaHHEI

Temnnee WIH X0JI0IHee BO3VXA KaARCTCA BaM BO4A. KOT' 4. HCKVIIABIIIHCE B ﬂ{ﬂpM{ﬁ

Oo0pasen BO3MOKHOI0 OTBETA

1. VpOBeHE BOJEI OVIET OJHHAKOBEIM.
2. O0a noeHa IIaBarOT, a 3HAYHT, IIPH OJHHAKOBOI Macce BEITECHAT OJHHAKOBEIE
OOBEMEI BOJEL TaK KakK JefCTBVIOIIHE Ha HUX CO CTOPOHEI BOJEI BEITATIKHBAKOINHE

Oo0pasen BO3MOKHOIO 0TBETA

2. Kammmm Boabel. HHTEHCHBHO HCIIAPAACE € IMMOBEPXHOCTH MOKPOTO TelIa. IIPHBOIAT
K OXJTaxIeHHIo Tena. [13-3a 3Toro Bo3avx KakeTca X0I0JHee

21
He IlepeIHBaIach yepe3 Epai’{.
CHJIBI OTHHAKOBEI
22
IeHL. BEI BRIXOIHTE 13 Heé? OTEeT IMOICHITE.
1. Temmee.
d  233paun

d  MpakTuKo-opmneHTUpoBaHHas 3a4a4a
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BeaeHne NpoeKTHO-UCCNea0BaTeIbCKOU AeATe/IbHOCTHU
B ypouHOom u BHeypouyHOM popmaTe

v CootBetcTBue TpebosaHmam ®roc — 2021

v CooTBeTtcTBue TpeboBaHMAM lMporpammbl BOCNUTaHUA

B | '1?|
] /4 v’ CooTseTcTBMe TpeboBaHUAM GOPMUPOBAHMA

rno6anbHas WKonbHas naboparopus $yHKUNOHaNbHOW FPaMOTHOCTH

» 3 200 npoeKToB N0 BCeM npeagmeTam
globallab.org
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\

» 50 KPYKKOB, KYPCOB, OHNAaNH-KBECTOB

Ll INEKTPOHHAA EDUCATIONY
= LUKONA



https://globallab.org/

GloballLab

MoanucKka ansa wWKon, ropoaos, cybbektos PP




Ob6ecneyeHune WWKON 31EKTPOHHbIMU 06pa3oBaTeibHbIMU pecypcamm

(=

MOCHOBCHKARA

_.f' INEKTPOHHARA
= LUKONA

37. YuebHO-meTOAMUYECKME YCNAOBMA, B TOM uucne ycnosma WHPOPMALMUOHHOIO
obecneyeHusn

37.4 bubnnoteka OpraHu3auuMm AO0/MKHA OblTb  YKOMMJIEKTOBAHA  3/1EKTPOHHbIMMU
obpa3oBaTenbHbIMU pecypcamm no Bcem yyebHbim npeameram yyebHoro naaHa

Mpukas 06 yreepxaeHum ®IroC 000

Pecypcbl GlobalLab no opraHm3aumm npoeKTHO-UCC/ea0BaTENbCKON AeATENIbHOCTU MO BCEM
npegmeTtam y4ebHOro naaHa MHTErpupoBaHbl B 0b6pa3oBaTeNibHbie CUCTEMbI pAda ropoaos U
pernoHoB Poccuu (BKAtoYas KpynHenwme: Mocksa, MockoBckast obnactb n 1.4,.)

L) sloballab
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http://publication.pravo.gov.ru/Document/View/0001202107050027

Ob6ecneuyeHune WKOA 3NeKTPOHHbIMU 06pa3oBaTeNbHbIMU pecypcamu

Yepes BUPTYaNbHYIO NNOWAAKY Ha

noprtane Mo6an/1a6

Yepe3 obpa3oBaTenbHylo cpeay perMoHa

(Ha npumepe M3LL)

ALY

MOCHOBCKAA
INIEKTPOHHAA
LUKONA

——

Brog wa cany

gb) globallab
MmoSamums mxonusan naboparopmm
WEn WPOENT oeCH COOBIECTBO HOBOCTM YUACTHMKRY MATASMN
ST PexowsnACSaNLM BOIPACT
Pycckmn Toumonsmsss (3-5 ner)
ANIMMACKHA Mnamuan wrona (6-11 per)
Wcnascom OcwoaHar weona (12-15 ner)
s Crapusas wwona (1618 net)
: Bapocmse (19 nat » crapwe)
Maraemarea
Fasix u Nureparypa Opyroe
WcTopus Pajpabotan pepaumed
Bronorma PajpaboTan y4acTHkaEun
Xumns OpobpeH pagakymes
Ouzmka Kowkypc
eorpagmsi Boonuranmne
Ueryccreo n Kynstypa HAMERAYANEHLR YeeOusIR
3nopoese # BesonackocTs npoexy (10-11 xnacc)
TexHonormt i TEXHUKE
Coumanorta
Nowkonomms
Lpyroe
MR 0om0 NDOOKTON

Temarwsecxuh pySpusaTop

Hauanesas weona
OCHOBHER M CTAPWAR WKONa

D/ EMBANDTERA

DANLTPL

Mapanaean

Mpeamets: u remu

ANTINEKMM R3WK
KnaccHsii vac
Nnmparypas
Nureparypuoe ure
NureparypHoe wre
Maresmarnka

Myasixa

Karanor

Chpecuss

Benuxue xumuxm

-

ppppp

NInTepaTypHan XMmmuna

Mup Kamus
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Kak npuobpectun
NMopanucka

4. [loanucka: Fhoban/1ab anda ypoka

e

v/ BupTyanbHadA Nnowaaka + KOHCTPYKTOP NPOEKTOB

+ roTOBbIE K pean3aunm NPOEKTHI

 globallab

FnobanbHas WKoNbHaA naboparopus

4. [loANNCKa: rpynnoBoun AOCTYM

G
v BupTyanbHana nnoLwanKka + KOHCTPYKTOP NPOEKTOB Sd |eS @gIO ba I Ia b .0 rg

4. [loanuncka: gononaxHuTensHoe obpasosaHue

&

v’ Kypcbl on. 06pa3oBaHUA; BHEK/IACCHbIE MEPOonpuUATUA

AT »
- \!
@\)ﬁ globallab


https://globallab.org/ru/store/market/
mailto:sales@globallab.org
https://globallab.org/ru/store/market/
https://globallab.org/ru/store/market/

Kak nonyuyurtb CepTM(I)MKaT
LindpoBsble npoeKTbl: 06pasoBaHue U BOCNUTAHUE

1 3apernctpmpoBaTbca Ha cauTe https://globallab.org/

2 [MpOWTM NO cCbiNKe
https://globallab.org/ru/project/form/tsifrovye proekty obrazovanie i vospitanie.ru.html

3 OTBETUTb Ha BONPOCHI O KayecTBe BebnHapa
(oTBETUTbL Ha BOMPOCHI MOXHO A0 21 AeKkabps)

4 22 nekabpsa B Bawem npodune Ha https://globallab.org/ 6ynet pobasneH ceptudukar

globallab

roﬁanbua.nm aAbHEA RAGOPATOPHE




BebuHapbl Tnoban/lab

PdPusuka

[aTa

Bpemsa (MCK)

Tema

3anucb ot 16.09.2021

Koraa Boaa BbiinBaeTcA? YuebHoe nccnegoBaHume no pusnke

3anucb ot 20.10.2021

Korga nonHeT Bo3AyLHbINM WapuK? YuebHoe nccnegoBaHue no pusmke

3anucb ot 17.11.2021

3BYKM MY3bIKU: yuebHOe nccnegosaHme no ¢pusmnke

3anucb o1 6.12.2021

Y4yebHbI1 NPOEKT NO PU3UKE: KOHCTPYMPYEM POHTaHDbI

Pacnucanune BebuHapos Moban/lab:

https://globallab.org/ru/help/topic/webinars table 2021 2.html

) sloballab
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https://globallab.org/ru/help/topic/webinars_table_2021_2.html

Bnagumup AnekcaHgposuy OnanoBCcKUM

e Vv.opalovsky@globallab.org

gL globallab
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