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JKcnepumeHTanbHoe 3aganume Nel7 B O3 no pusuke B 2023 r.

Ana ycnewHoro BbiNnoAHeHMA 3apaHuAa Nel7 BbICOKOro YypoOBHA C

pa3BepHYTbIM OTBETOM y4yalumcsa Heobxoaumo ymeTb:

1)

2)

3)

4)
5)

CaMOCTOATE/IbHO M1IAHNPOBATb NYTU AOCTUMKEHUA LEesiel, 0CO3HaHHO BbibMpaTb
Hanbonee sdpdpeKTUBHbIE CNOCOObI pelweHus y4ebHbIXx M MNO3HABATE/IbHbIX
3a4ay;

B/laJ€Tb OCHOBAMMW OCYLLECTBNEHMUA OCO3HAHHOrO Bblbopa B Yy4yebHOU U
NO3HABATE/NIbHOW AEATENIbHOCTY;

COOTHOCUTb CBOWU AEWUCTBMUA C NAAHUPYEMbIMW pe3y/ibTaTaMM, OCYLEeCTBAATb
KOHTPO/Ib CBOEW AeATeNbHOCTU B MNpouUecce AOCTUXKEHMA pe3ynbTaTa,
onpeaensatb cnocobbl AENCTBUMA B pPaMKax MpPeasioXeHHbIX YCNA0BUN W
TpeboBaHMIM, KOPPEKTMPOBATb CBOM  OENCTBMA B COOTBETCTBUM  C
N3MEHAIOLLLEMNCA CUTYaLNEN;

OLLEHMBATb NPaBU/IbHOCTb BbINONHEHUA Y4ebHOM 3a4a4u;

yCTaHaB/IMBATb  MPUYUHHO-CNEACTBEHHbIE  CBSI3WM, CTPOUTb  JIOTUYECKOoe
paccyXKaeHue, ymo3sakatoueHne (MHAYKTUBHOE, AeAYKTUBHOE U NO aHa/Iornn) u
AenaTb BbIBOAbI.



JKcnepumeHTtanbHoe 3aaaHue Nel?
3agaHue nepsoro Tuna (KocBeHHble usmepeHus)

Cogepxanne KpATepHA

Baxam

[TorHOCTBIO MpaBRIBHOE BHIOTHEHHE 3aJaHAA, BETIOTAIOMEe B Ce0:

1) pHCYHOK 3KCIepHMEHTAIBHOH YCTAHOBKH

2) dopMyay An4 pacuéTa HCKOMON BeTHIHHE (8 dawHoM ciayyae: A1
NIOMHOCIMU Yepe3 MAccy menda u eco 06vém);

3) npaBHIBHO 3aNHCAHHEIE Pe3VIBTATHL MPAMEIX HIMEPEHHA ¢ VIETOM
3aJaHHEIX aOCOMIOTHRIX MOTpemHoOCTel HiMepeHHi (s danwom cmvae:
Macchi mena u e2o obvéma);

4) noayueHHOe MPABHIBHOE THCIOBOE 3HATEHHE HCKOMOH BETHIHHB

3

MU3mepeHune NNOTHOCTU LUAUHAPA,
abCcoNtoTHAA NOrpeLHOCTb N3MepPEHUA
maccobl + 0,1r, o6bema Tena + 2cm3

3anHcaHsl NpPaBHIBHBIE Pe3yIbTaThl NPAMBIX H3MEpPeHHH © VIETOM
3aJAHHEIX AOCOTIOTHBIX INOIPEIIHOCTEH HIMEPEHHH, HO B OHOM H3
37eMeHTOoB oTBeTa (1, 2 Win 4) mpHCYTCTBYET OIMHOKA.

HIIH
JanHcaHBl NMPABHIBHEIE PE3VIBTATH NPAMBIX H3MEPEHHI € VIETOM
3ATAHHEIX A0COMOTHEIX MNOTPENTHOCTEH H3IMEPEHH, HO OJHH H3
3neMeHTOE oTBeTa (1, 2 mmn 4) oTcyTCcTBYET

JamucaHsl NPABHIBHEIE Pe3yIBTATHl NPAMBIX H3MEPEHHH C YIETOM
3JaHHBIX A0COTIOTHBIX NOTPEemIHOCTeH H3IMEPeHHH, HO B 3IeMEHTax
oteeta 1. 2 H 4 NPHCYICTBYIOT OMHOKH, HIH 3TH 3IeMeHTH
OTCYTCTBYIOT.

W
JamHcaHE mMpaBHIBHENI pPeIyARTAT C YIETOM 3aJaHHOH AOCOTITHOM
TOTPEMHOCTH H3IMEPEHHA TOMBKO A4 OHOTO H3 NPAMBIX H3MepeHHH.

B asmementax oteera 1. 2 ® 4 DpHCYICTBYIOT OMHOKH, HIH 3TH
31eMeHTH OTCYTCTBYIOT

()

Bce cmyuam  BmnonHeHHS,  koTopele  He  coorsercreyoor | 0

BEINEYKA3AHHBIM KpPHTepHAM BeicTaemeEus 1. 2 mmm 3 Oammos.

Paspoanennste 3anucH. OTCYTCTBHE MOMBITOK BHIMOTHEHHS 3A1aHHS
Maxcumanvrviit 6an| 3

AAF — 3293 — A1

OTCyTCTBYET 3anmMcb pesynbraTa
n3mepeHunsa obbema tena (27 cm3) c
YY4ETOM NOrpeLLlHOCTU N3IMEPEHNN




JKcnepumeHtanbHoe 3aaaHue Nel7

3agaHue nepsoro Tuna (KocBeHHble usmepeHua)

UamepeHue KoapdpuumeHTa TpeHus,
abcontoTHaA norpeLwwHoCcTb n3mepeHusa cuabl = 0,1H
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BepHo 3anmncaHbl NpAMbie U3MeEPEHUs C Hu ogHOro n3mepeHna He 3annMcaHo BEPHO C
YY4E€TOM NOrpPeLIHOCTU N3MEPEHN YY4ETOM MOrpeLHoOCTU (eANHNLbI U3MEPEHUS)



JKcnepumeHTtanbHoe 3aaaHue Nel?
3agaHue nepsoro Tuna (KocsBeHHble usmepeHus)

U3mepeHne MOLHOCTH TOKA
npu cune Toka 0,3A, abcontoTHan
NOrpeLwwHoOCTb U3MEPEHUA CUNbI TOKA
+ 0,1A, HanpAaxeHuna £ 0,2B

OwwunbKa B cxeme,
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JKcnepumeHTtanbHoe 3aaaHue Nel?
3agaHue nepsoro Tuna (KocBeHHble usmepeHus)

U3mepeHne MOLLHOCTM TOKA
npu cune Toka 0,3A, abcontotHana 4 .
NOrpeLwwHoOCTb USMEPEHUA CUNDI | !

TOKa £ 0,1A, HanpAaxeHuna + 0,2B
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JdKcnepumeHTanbHoe 3agaHue Nel?
3agaHue BToporo Tuna (uccneagosaHme 3aBUCUMOCTU)

MUccnepgoBaHMe 3aBUCUMOCTU CUJbI TOKA OT HaNpPAXeHuA

Copnepxanne Kpurepus'

[TonHOCTEIO NPABKILHOS BRINONHEHHE 3aNANKMA, BKIOYAI0Nee B cela:

1) pHCYHOK MM ONMCAHHE IKCHEPHMEHTANBLHON VCTAHOBKH;

2) DpaBMJABHO 3ANNCAHHBEIE De3ayJAbTATHE OPAMBX H3Mepenuit (8 daumom cayvae
UIMEPEHUR CUABL MOKGE U HANPANERUR ¢ yKasanuem abcorromnoll nozpewnocmu 9an
Kan0020 uaMepenus); peayabrarsl Moryr GuiTe npeacTaBiaeHsl B TAbNANE HAH B BHAe
rpaduxa;

3) npaBuaABHO ¢HOPMYAHPOBAH BHIBOL

| danycAHLl NPARKJALHLIE PDE3VALTATH NPAMEIX HAMepeHH#H, HO B OJHOM H3 3JIEMEHTOB

orpeta (1 Hin 3) upHcyTCTBYeT omubKa.
HJIH

SanMcaAHN NPABMAbHBIE PE3VABTATH UPAMBIX HIMEpPeHHH, HO OAWMH H3 JHIEMEHTOB
oreeta (1 Ham 3) oTeyTeTBYET

MCIHH NnpaBijibHble PDe3yviabTATHRI OPAMLIX HEHBEHHﬁt HO B JIeMEHTAX OTBETA

1 m 3 npucyTCcTBYIOT OMKMOKH HAK 3TH 3/JEMEHTH OTCYTCTBYIOT.

HJIH
BepHo BuINOJAHEHH! SAeMeHTH! 1 W 3, HO B OJAHOM M3 M3MEpPeHHH NPHUCYTCTBYET
omulia B sanMcH PeayIbTATOB NPAMBIX HAMEDeHHMH HAH B JAIMCH MOrPelIHOCTH
(AnA cHAK TOKA HAM HANDAMEHNA)

Bce cayuam BHNONHEHHUN, KOTOPHE He COOTBETCTBYIOT BHIMIEYKA3ANALIM KPHTEpH-
AM BeicTaBnenHd 1, 2 uam 3 6ansnos. Pasposuennble sanuch. OTCyTCTBHE NONBITOK
BHITIO/IHEHHUA 3a7aHAA

Maxcumaavumis 6aan




JdKcnepumeHTanbHoe 3agaHue Nel7
3agaHue BToporo tuna (uccnepgosaHue 3aBUCUMOCTHU)

UccnheposaHue 3aBUCUMOCTU CUJbI TOKA OT HaNpPAXKeHUs
npwu 0,2A, 0,3A, 0,4A, abcontoTHaA NOrpeLHOCTb U3MEPEHUSA CUbI TOKA * 0,1A,
HanpAxeHnAa = 0,2B

[1Be napbl BEPHbIX U3MEPEHU,
oWwmnbOKa B cxeme (peocTaT, HeT K/to4a)



JdKcnepumeHTanbHoe 3agaHue Nel7
3aAaHue BTOPOro tuna (MCCHEAOBaHMe 3aBVICVIMOCTVI)

Krnaecne F46545-5k

ConpotusneHue
nposogHuka 4,8 Om

MpeacTaBaeHbl BEPHbIE
pe3ynbTaTbl TPEX N3MEPEHUN C
y4éTom abcontoTHOM
norpeLwHocTn. PaamepHocTb
yKa3aHa cneBa.
OWNBKM B PUCYHKE U BbIBOAE



JdKcnepumeHTanbHoe 3agaHue Nel?
3aAaHue BTOPOro tuna (MCCHEAOBaHMe BaBMCMMOCTM)

Tpwn napbl BEPHbIX U3MEPEHUA.
[NepenyTaHHbIe NAOC U MUHYC B CXeMe, HET K/to4a.
BbiBOA, NpUHUMaem.



JdKcnepumeHTanbHoe 3agaHue Nel7
3agaHue BToporo tuna (uccnepgosaHue 3aBUCUMOCTHU)

UccnepoBaHMe 3aBUCMMOCTU CUJIbl TOKA OT HanpAXKeHus
npu 0,2A, 0,3A, 0,4A, abcontoTHAA NOrPELIHOCTb N3MepPeHUa cunbl Toka * 0,1A,
HanpAxeHnAa = 0,2B
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Conpotuenerme 5 Om

BonbTmeTp AByXnpeAensHblii ¢ UeHol geneHua
0,1Bu02B

Amnepmerp agsyxnpegensHbl i cLEHOM
AenannAa 0,1 An 0,02 A

HeT BepHOM NOrpeLwHOCTH...



MpuynHbI BOSHUMKHOBEHUA MEeToANYECKMNX OLLMOOK npu
BbiNno/HEHUU 3aa4aHUA Ne 17

1. OTcyTcTBME/HEA0CTaTOYHOCTD YCTONYMBOTO HaBbIKa
CAaMOCTOATE/IbHOTO NAaHUPOBAHMUA 7 nposeaeHus
3KCNepmumMeHTa ¢ Bbibopom Heobxoanmoro obopyaoBaHUS.

2. OTcyTCcTBME/HEeA0CTaTOYHOCTb NPaKTUKU BbIMNO/NHEHUA
3KCNepuUMeHTaIbHbIX 3a4aHUN C opopMNEeHUEeM pe3ynbTaToB.

3. OTcyTcTBME/HEeA0CTaTOYHOCTb HaBblKa YTEHUA TEeKCTa 3aJaHus,
rje 4YeTKO VYKa3aHbl MNOrpewHocTM ©GU3nYeCcKknx BeSIUYUH,
KoTopble HeobxoAMMO YKas3aTb MPU 3anucKU  Pe3ysbTaToB
NPAMbBIX M3MEPEHUMN, TaK KaK MPU OTCYTCTBMM 3anMUCKU NPAMbIX
M3MEPEHUN  C  YKa3aHuem  abCconloTHOM  MOrpeLHOoCTU
n3mepeHun 3a 3agaHune 17 soictasasercsa 0 6annos.




PekomeHaauuu yyntenam

Heobxoaumo B TeueHne yuebHOro roga BbICTPOUTb CUCTEMATUYECKYIO

1)

2)

3)

4)

pabory:
YETKO CNNAHUPOBATb BCHO  IKCMEPUMEHTA/IbHYIO  AeATEeNbHOCTb
obyyatowiuxca B TeyeHMe Bcero Yy4dyebHoro roga (PpoOHTaNbHbLIN
SKCMEPUMEHT,  MWHU-IKCMEPUMEHTbI,  nabopaTtopHble  paboThl,
BbINOJIHEHMNE KCNepUMeEHTaNbHbIX 3a4aHUN, nccneaoBaHms
3aBUCMMOCTEN PU3NYECKNX BENNYNH U POPMYNNPOBAHUE BbIBOAOB);
n3 cneundukaumm KMM OIF3 BbinucaTb BCe 3SKCNEPUMEHTaNbHbIE
33[1aHNA, KOTOpble MJIAHMPYIOTCA HA 3K3ameHe (3TO OTKPbITbIN
MmaTepuan);
CKOPPEKTMPOBATb MOYPOYHOE MJAHUPOBAHME C Y4eTomM  BCex
3KCMEePUMEHTA/IbHbIX 3a4aHUN, BBIHOCMMbIX Ha 3K3aMEH;
NOAroTOBMUTb pPas3daToOYHbIM  maTtepuan, B KoTopom byaer UYETKO
NPONMUCAaHO 3adaHue C YYETOM BCeX TPeboBaHUM K BbIMOAHEHUIO
SKCNEpPUMEHTAa U  OPOPMJIEHUIO pe3ynbTaTa ero  BblINOJHEHUA
(nemoBepcua: TpeboBaHMA K BbINOJIHEHUIO 33[aHUA, KpUTEpUU
OLLIEHWBAHWA BbINONHEHUA 3a43aHNA — OTKPbLITbIN MaTepuan);



PekomeHaauuu yyntenam

Heobxogumo B TeueHme y4yebHOro roga BbiCTPOUTb CUCTEMATUYECKYIO
paborty:

5) npoBectn 06A3aTeNbHbIA aHANMU3 BbIMNOAHEHUS 3KCMNEPMMEHTA/IbHOIO
3a4aHuA ¢ 06CcyKAEeHMEM OCHOBHbIX YAaCTO BCTPEYatoLLMXCA OLLIMOOK;

6) 3apaHee cobpaTb KOMMAeKTbl 0bopyaoBaHMA U AaTb BO3MOMKHOCTb
yyallMmcsa BbINOMHATL U OPOPMIATL IKCMEPMMEHTANbHbIE 334aHKS,
Hanpumep, B pamMmKax y4ebHOro npakTMKyma;

7) obpatntb ocoboe BHMMAHME Ha HOBble KOMMIEKTbl 1abopaToOpHOro
obopynoBaHua (komnnekTt N2 4 B sTom yuebHOM roay U KOMNAEKTbI 5 n 7
— B Oa/IbHEWLWEM) M HOBble 3KCMEPMMEHTA/IbHbIE 33a4aHUA MO HUM,
yuynTtento HeobxoAMMO MNPOBECTM MOHUTOPUHI MMEOLWEroca Ana 3TUX
pabot nabopatopHOro o6opyaoBaHMA, CAMOCTOATENIbHO BbIMONHUTL 3TU
3KCMepPMMEHTa/IbHble 3a4aHWA, BKAOYMTb 3TUM pPaboTbl B pabouyto

nporpammy no npeameTy B COOTBETCTBYHOLMN AAaHHOMY 3KCMNEPUMEHTY
TeMaTUYeCKUn pasgern.



JdKcnepumeHTanbHoe 3agaaHue Nel?
(nemoBepcua 2023)

17

Wenomkays mratue ¢ MyQToil i Nankoil, npy&uny 1, IHHAMOMETp ¢ npelenoM
uamepenna 5 H, nunefiky u nabop us tpéx rpysos no 100 r kamasil, cobepute
IKCTICPHMEHTANBHYI0  YCTAHOBKY /U8 HCCHENOBAHHA  3ABHCHMOCTH  CHIIBI
VOpPYIOCTH, BOSHHKAWMIEH B NpyKUHE, OT CTENEHH DPACTSKCHHA [PYHMUHEL
Onpefennre pacTameHHe NpyAHHB, NoABCIIHBAA K Hell noouepéino ouH, 1Ba
W TpH rpy3a. [lna onpeneneHns Beca Ipy3oR BochoNb3yiTech AHHAMOMETPOM.
ADCOMOTHYI0 NOTPEMHOCTE H3IMEPCHHS PACTAKCHHA NPYAHHEL ¢ TIOMOIIBIO
THHEHKH NPHHATE parHOH +2 MM, aCOTIOTHYIO NOTPENIHOCTE HIMEPEHHA CHIEL
¢ MOMOIIBIO THHAMOMETpa NPHHATE pasHoi £0,1 H.

B Gnasike oTBeTOR:

1) caenaiire pHCYHOK SKCTIEPHMERTANLHOI YCTAHOBKH;

2) ¢ yuérom abcomoTHON MOTPEIIHOCTH YKAMUTE Pe3yIbTATHl HIMEPEHHS Beca
TPY30B H YUTHHCHHA NPYAHHL 1718 TpEX cyqace B BHAe Tabmuue (1w rpaduka);
3) cpopmynupyiite BHBOL O 3IABHCHMOCTH CHJBI YOPYTOCTH, BO3IHHKarOWeil
B [IPYAHHE, OT CTENCHH PACTAKCHHA PYAHHEL

XapaxrepucTura obopyioBaHna

[lpu BRMOTHEHHH 3aaHHE  MCNONB3VETCH KOMIUIGKT obopydosanns Ne 2

B CHCIVIOLCM COCTABS.

Komnnexr Ne 2

WeMeHThI 000pYI0BAHIA

pPeKOMeHIyeMbIe XAPAKTePHCTHKH

® [TATHE NaGopaTOPHELL
© JepEATENAMM

s quHamMoMeTp |

npenen wamepenna 1 H (C=0,02 H)

* IHHaMoMeTp 2

npenen wemepenna 5 H (C=0,1 H)

* npyiaHHa | Ha MaHmeTe
€ MHIUTHMeTpOoROH WKaIOH

sderroers (50 +2) Him

* npyxHHa 2 Ha NIaHIDeTe
€ MHJUTHMeTpOBo#H Wkanoi

sécTkoets (10 £ 2) Him

& TpH rpy3a, obosnaunte No 1, No 2
H N3

maccoil mo (100 + 2) r kawaeii

¢ HaGopHRl rpys waH Habop
rpy3os, o0o3HA4HTE No 4, No 5
H N6

HabopHELH TpY3, NO3BONAOIIHI
YCTAHABIHBATE MACCY IPY30E:

No 4 maccoii (60 = 1) r, N 5 Maccoii
{70+ 1) ru Ne 6 maccoii (80 £ 1) r uon
Habop OTAeNLHBIX MPY30B

* nHHEiika H TPaHCTIOPTHD

A 300 MM, ¢ MEATHMETPOBBIME
JeneHHAME

* OpyCok ¢ KPHYMKOM H HHTRIO

macca Opyckam = (30% 5)r

® HaNpaelAwIlad JIHHON He MeHee
500 sm. JJomkHe! GHITE
obecnedeHsl pasHEle
ko uiHeHTR TpeHua Opycka
no Hanpasnsromeii, obosHaduTh
whAn 1 «by

MOBEPXHOCTE «A» — NpHbnHsHTEIRHO 0,2;
noeepxHocTs aby — npubnmzuTensro 0,6




JdKcnepumeHTanbHoe 3agaHue Nel?
(nemoBepcusa 2023)

Cojepssanne KpUTepHA

banant

[TonHocTE NpaBHIBEHOE BRINOMHEHHE 3aaHHA, BRIKYaomee B cela:

1) pHCYHOK 3KCNepHMEHTATBHON VCTAHOBKH;

2) pezyaeTaTel TPEX HM3MEpeHHI CHNEL YOPYToCcTH M YUIHHEHHA
NpyHHHEL ¢ Y9ETOM abcoNOTHOH NorpelliIHoCTH H3MepeHHIL;

3) chopmynupoBaHHEL NPABUILHEIL BRIBOJ

3

[lpencragneHsl BepHEle pe3vILTATH TPEX M3IMEpeHHI CHIBL YOPYTOCTH
H  YINHHeHHA NpPYKHHEL ¢ yuérod abcomoTHoll NorpeliHocTH
WIMEpPeHHH, HO B OJIHOM H3 3/IeMeHTOB oTBeTa (1 win 3) npueyTeTByeT
OIIHOKA.

HITH

OnHH M3 3NeMeHTOR oTBeTa (1 unn 3) oTeyTeTRYET

(Odpazen BOIMOKHOTO BRINOJIHEHNA

[TpencrapneHsl BepHEle pe3ynbTAaThl TPEX HIMepeHHI CHIEL YIPYTOCTH
H  YIIHHEHHA OpY#HHEL ¢  yuérom  abcoMoTHOH NorpeliHOCTH
H3IMepeHHH, HO B 3neMeHTax oTeeTa | ¥ 3 OpHCYTCTBYIOT OIHOKH, HIH
ITH WIEMEHTEl OTCYTCTBYHT.
HIH

ClenaH pHCYHOE 9KCOEPHMEHTANRHOH YCTAHOBKH W NPHBEICHE
pe3vILTaThl  H3MepeHHil ¢ yuétom  abcontoTHoll  NOrpelIHOCTH
H3IMepeHH, HO B OJIHOM H3 HHX JONYIIeHa olHOKa

Bee  coy4wad  BRINONHEHHS,  KOTOpBlE — HE  COOTBETCTBYHOT
BEINICYKAZAHHEIM KpHTepHAM BelcTaBneHua 1, 2 umm 3 Gamnos.
PasposHenHble sanmici. OTeyTeTBHE NONBITOK BEIIOIHEHHA 34 aH1A

1. Cxema sKCNepHMEHTANBHON YCTAHOBKH:

No | Fugp=mg (H) x ()

Muarcumansaniil faLn

1 LOo=0.1
2 2,0=0.1
3.0=0.1

202
40+2
60 +2

3. Brgoa: npH  yBeAMYMCHHH — PACTSAKCHHA
BOIHHKAIILEAA B IPYKHHE, TAKKE VBEIHYHBACTCA.

CHIIa

Npy#kHHEL VIIPYIOCTH,

Yemzanue sxcnepmam

3HaveHHA H3MepeHHH CHHTAITCA BEPHEIME, eC/IH OHH YEI4LIBAKOTCH B FPaHHLIEL:
Fi=(10=x01)H FA=(20£01)Hu F;=(30=0,1)H;
=202 mm, 2= (40 = 2) mm H x3= (60 £ 2) mm




KayecTtBeHHbIe 3a4a4u C pa3BepPHYTbIM OTBETOM
(3apaHna No20, No21, No22)

KauecTtBeHHble 3agauu npedcmasasaiom cobol onucaHue A8sneHUA Usau

npouecca, 0114 KOmopoz2o yyauwumcs
Heobxo0umo rpusecmu UernoYvKy paccyxcoeHudl,
o0bvACHAOWUX npomeKaHue A8/1EHUS,
ocobeHHocmu e2o ceolicms u m. 1.
MaKkcumanbHbit  6ann  3a BbIMNONHEHME 3a4aHmMA — 2 6anna.

KputepmnanbHoe oueHUBaHue

e 3aaaHue N2 20 - 3agaHuMe C pa3BEPHYTbIM OTBETOM MO TEKCTY.
e 3agaHue Ne 21 - 334aHME MOCTPOEHO HA KOHTEKCTe yuyebHbIX cutyauuid
(NporHo3mMpoBaHMe pPe3ynbTaTOB  OMbITOB WX  MHTEpNnpeTaumm  Ux
pe3ynbratoB). B 3aBMCMMOCTM OT YyCnoBMA 3a4a4M BbINYCKHUKY HYMKHO

CMPOrHO3UpPOBaTb AN MHTEPNPETUPOBATL Pe3ynbTaT onbITa.
e 3aaaHue N2 22 - 331aHME C NPAKTUKO-OPUEHTUPOBAHHbIM KOHTEKCTOM.




3apaHue Ne 20 - paboTa ¢ TeKcTom Pu3nUecKoro cogepKaHus

3apaHue N220 BKkatouaet B ceba rpaduKkun, Tabnauubl, cxembl, pUCYHKMU

WUsyyenue cnexkTpos
Bce HarpeTuie Tena WMANyYaioT 3NEKTPOMArHUTHbIe BOMHL. YTODL! 3KCMEPUMEHTANEHO MCCNeAoBsaTe Npu
HEW3MEHHON TEMNepaType 3aBHCUMOCTS MHTEHCHBHOCTH MANYYEHNA OT ANHHLI BONHLI, HEOGX0ANMO
1) paInoAUTL UNYYEHHE B CNEKTP,
2) M3MepuTy pacnpeaencHine 3Heprun B CnexTpe
[INA NONyYeHMA W WCCNeoBaHWA CNEKTPOB CNYXAT CMeKTpanbHuie annapatsl — cnekTporpadel Cxema
NPU3MEHHOTO CnexTporpadha NPeACTaBneHa Ha pucyHke Mccneayemoe uanyyexne NOCTyNaer cHavana 8
TpyGy, HA OAHOM KOHUE KOTOPO# UMEETCA LMPMa C Y3XKOR Wenbio, @ Ha Apyrom ~ codupaiolyan niH3a Ly
LLens HaxoauTcA B (hoxyce NuH3LI. MOITOMY PacXoasLMACA CBETOBOW NYYOK, NONAAAIOWMA HAa NKH3Y W3
LUeNK, BIXOAMT U3 He& NapannensHeIM NYSKOM W Nanaer Ha npuamy P

Tax KaK pasHbiM 4acToTaMm COOTBETCTBYIOT PaINMYHLIe NOKAATENH NPENOMNEHNA, TO U3 NPU3MbI BLIXOART
napannentHsie CBETOBLIE NYJKM PA3HOMD LBETa, He COBNaaoLmMe No Hanpaenexsnio. OHN NAJaKT Ha NUK3Y
L,. Ha hokycHOM pacCTOAHUM OT 3TOR NH3BI PACNONAraeTCA KPaH, MaTosoe CTeKNo UAK GOToNNacTUHKA
MHza Ly oxycupyer napannenbHbie NyWki Nyyed Ha 3kpaHe, M BMECTO OHOMO M30OpaXeHUA Lienu
nonyvyaeTca uensit paa u3oOpaxeHwd Kaxaod 4yacTote (TOHEe, Y3XOMY CMeKTpansHoOMy WHTepBany)
COOTBETCTRYET CB0& Wio0pakeHue B BUAES UBETHOW nonocku. Bee 3Tv u3obpaxeHns emecte u obpasywr
CNexTp

JHEPIUA M3NYYEHHA BLI3LIBAET HAMPERAHWE TeNa, NOJTOMY AOCTATOMHO W3MEpUTH Temneparypy Tena u no
HEll CYAUTb O XKONWYECTBE NOMOLWEHHON B SAMHALY BPeMeHM 3Heprmw. B KauecTse WyBCTBUTENLHOM
3NEMEHTE MOXHO B3ATL TOHKYK METANNMYecKy) NNacTUHY, NOKPBITYI0 TOHKMM CMOSM Ca¥M, W no
HarpeaaHnio NNACTHHL! CYAUTS 00 SHEPTUM NINYYEHUA B JaHHOM YacTH cnexkTpa

Ieiizepnt
I'eiizepsl — 310 NpHPO/HbIE 0OBEKTHL, KOTOPbIE H3BEPIalOT KHJIKYIO BOY U nap
npu Temneparype kunenns. ['eiisepsl pacnonaratrorces BOMH3N JACHCTBYIOIHX HIH
HEJIaBHO YCHYBUIHX, HO emé ropsuux ByiakaHoB. B 1841 r. wemenxuii yuénbiii
PoGepr Bynsen omyOoiaMkoBan cTarThbio, MOCBAMEHHYIO H3IMEPECHHSM, CACIaHHBIM
BHyTpH reifsepa [eiicup (OT KOTOPOro M YIBEpAMIOCH B MHpPE Ha3BaHHE
«reiizepe») B Menanaun. ByHseH BeisicHWI, 4TO 4eMm riybwke B reisep Mbl
OIyCKaeMcs, TCM BHIILIC TeMIIepaTypa KHITCHHS BOJIBI.
YroOb1 00BACHHTE (PH3HKY Teii3epoB, HATOMHNM, YTO TeMIIepaTypa KHIICHHA
BO/IbI 3aBHCHT OT JJaBJICHUS (CM. PHCYHOK).
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3aBHCHMOCTD TEMIIEPATYphl KHIICHHA BO/IbI OT JIABJICHHSA




3apaHune Ne 20 - paboTta ¢ TeKcTom PU3NYECKOro coaepKaHmsa

(nemoBepcua 2023)

OrTkpeITHE 3BYKO3AIIHCH

JIrtoau H21aBHA CTPEMUIIMCE €CIM HE COXPAHMTE 3BYK, TO XOTH OBl Kak-TO
ero sadukcuposate. M korna 12 asrycra 1877 roga Tomac Daucon nponen «Mary
Had A Little Lamb...» («bbur y Mapu Manenskuii Dapaiek...»), MHp H3IMEHHIICH:
necus npo OGapallika crama nepBoii B Muposoil Hcropud doHorpamMmoil —
3allHCAHHBIM ¥ BOCIIPOM3BeIEHHBIM 3BYKoM. Biarojaps Bo3MoMHOCTH 3aMHCHIBATE
H BOCHPOM3BOJHTE 3BYKH NOABHIOCE 3BYKOBOE KHHO. 3alHCh MY3LIKANLHBIX
npousBejeHuii, pacckas’oB M Jlake UeNbIX [Dbec Ha IpaMMOQOHHBIE HIH
naredioHHEBIE IIACTHHKM cTala MaccoBoil dopMoil 3ByKo3anHCH.

Ha puc. 1 gana yrnpom@HHas cXeMa MeXaHH4eCKOro 3BYKO3a[MHCLIBAOLIEro
yerpolicTsa. 3BYKoBRlE BOIHEL OT HCTOMHHKa 3BYKa (NeBla, opKecTpa M T.JL)
nonajany B pynop 1, B koropos ObLUla 3aKpelUleHa TOHKas yUpyras IU1acTHHKA 2,
HaselBaeMas MemOpanoil. Tloa neiicteuem 3BykoBoil BonHbl MemOpaHa HauHHala
konebatbed. Konebanusa MemOpaHbl lepelaBaluch CBA3ZAHHOMY ¢ Hell pesuy 3,
OCTpUE KOTOpPOI0 OCTAB/SIO [IPH JTOM HA BpallalllleMcs JHcke 4 3BYKOBYIO
Bopoaaky. 3sykosas OOpo3/iKa 3aKpyYMBAlach [0 CIOMPAIH OT Kpad JHCKA K ero
uentpy. Ha pue. 2 nokaszaH BMI  3BYKOBRIX 0OOPO3J0K Ha ILIACTHHKE,
paccMaTpHBaeMbIX Hepe3 Iy NpH OOoNbIIOM YBeIHHCHHH.

JlHCK, Ha KOTOpPOM NpPOH3IBOJHIACE 3BYKO3allHCh, H3rOTABIHBAllcH W3
CIIeLMAllBHOIO MAIKOro BocKoBoro Marepana. C 3Toro BOCKOBOIO JIHCKA
ralbBaHOIUIACTHYECKHM  clloco0OM  CHHMAIH  MEeJHVI0 Koo  (kidime):
HCIONB30BANOCE OCAAIeHHE Ha JIEKTPOJdE HYMCTONH MelH INpH NpOXoMkISHHH
MEeKTPHYECKOID TOKA 4epe3 pacTeop e€ colieil. 3aTem ¢ MelHOH KOIMH Jenaln
OTTHCKH Ha JIMCKaX M3 IU1acTMaccesl. Tak nmoaydain rpamMmmooHHBle [UIACTHHEH.

Ilpy BocnponaBeeHHH 3BYKA IPAMMOOHHYIO IUIACTHHKY CTABAT 110]] HIILY,
CBA3aHHYI0 ¢ MeMmOpaHoil rpammodioHa, ¥ [PHBOIAT IUIACTMHKY BO BpallleHHe.
Jpurasck 1o BojHHCTOH 0Opo3/iKe IUIACTHHKH, KOHELl HITILI KolebleTcs, BMecTe
¢ HHM konebnercs M MemOpaHa, npH4éM 5TH KoJleDaHHH JOBOJLHO TOYHO
BOCIPOM3BOJIAT 3allHCAHHELH 3BYK.

Puc. 2
[Mpodus 3ByKOBOH JlopokkH Ha doHorpade
11pH GOJILIIOM YBeIHYCHHH




3apaHue Ne 20 - paboTa ¢ TeKcTom PU3MYECKOro cogep’KXaHus
(nemoBepcusa 2023)

B wucropudeckn nepsom npubope DaMcoHa Ui

3AIMCH W BOCIPOM3BE/ICHHS 3BYKa (CM. PHCYHOK)
IBYKOBas JlopoKa paiMellalach no
LHIHHAPHYeCKOi CITHpaIH Ha CMEeHHOM
Bpallatollemcs Dapabade (noloM UWIMHApe). 3BYK
sanuckiBaics B opme JOpokKH, r1yOHHA KoTOpo#
ObL1a NponopUHoHaAIbHA POMKOCTH 3BYKA.

A 4ro MeHseTcd B npoduile 3BYKOBOH JOpOXKKH
B Ccllydae YBelIHYeHHs [POMKOCTH 3BYKa IIpH
HCIIONB30BAHHH JHCKOBOIO tonorpada,
paccMoTperHoro B tekcre? OTBeT NoACHHTE.

(Donorpad Daucona

Obpazen BO3MOKHOIO 0TBETA

[. Ilpodmne 3BykoBoil Jopokku pacidpsercs (aMILIMTYla koleOaHuil HIUIBI
YBEIHYHBACTCH ).

2. T'poMkocTe 3BYKa cBazaHa ¢ ammmtytoll konebanuil. Ilpu  yeunenun
IPOMKOCTH  3BYKa  YBellH4HBaeTcd  aMIUIMTYAa  KolleDaHWii  MeMOpaHbL.
OJiHOBpeMeHHO YBeIHYHBaeTCH aMIUIMTY 1a Ko/leDaHuii Uikl

Cojepxanne KpHTEpHA bajiibl

[Mpeacrasined nNpaBMibHBIL  OTBET Ha BONpOC, M [IPHBEIEHO 2
JlocTaTodHoe oDOCHOBAHME, He cojlepaalles OlINOoK
IMpencrasied npaBMIBHEI OTBeT Ha NOCTaBAEHHEI BOIpoc, HO ero |
0DOCHOBAHHE HEKOPPEKTHO HIIH OTCYTCTBYET.

HJIH
IMpeacrasnexs KOppeKTHbIe paceysieHus, HpHBOASLIHE
K [PaBHIBHOMY OTBETY, HO OTBET BHO He chopMynupoBaH
IMpencrasieHsl oblHe paccy#ICHHA, He OTHOCHIIMECH K OTBETY Ha 0
[ocTaBIeHHBIH Bonpoc.

N
OTeeT Ha BONPOC HeBepeH He3aBHCHMO OT TOIo, YTO paccyikieHus
[paBHIILHEL, HIIH HEBEPHEL, HIIH OTCYTCTBYROT

Marcumansneii Oain 2




KauectBeHHble 3agaumn ( 3apaHna Ne21, No22)

3apgaHue Ne 21 3agaHue Ne 22

KOHTEKCT y4eOHbIX CUTyauuu KOHTEKCT NPaKTUKO-OPMEeHTUPOBaHHbIX
cuTyauuu
TpH CNNOLUHBIX LWapa 0MHaKOBOro pasmepa — CBUHLIOBLIN, Yenosek, paccMmaTtpueasn npegmMer, nphﬁﬂl‘l}HEET €r0 K rmasam.
Me[HbIA U [IepEBAHHbLIN — NOAHATLI HA OAHY U TY Xe BbICOTY NameHsieTca N npy 3TOM KPpUBM3HA XpycTanuka (ecnu

Hafl rOpU30HTamNbLHON NOBEPXHOCTLIO cTona. Kakoi 13 wapos nameHsieTcs, To kak)? OTBeT nosicHuTe.
obnagaet HanbonbLUen NOTEHLUANbHON 3HEepruen
OTHOCWUTENLHO NoBepxHocTU ctona? OTBET NOSICHUTE.

MmetoTcs nepeBAHHbIN M METannMYeckuid Liapuku MOXHO Nk C NOMOLLBH XUAKOCTHOTO NOPLUHEBOrO Hacoca
0AVHaKoBoro obbéma. Kakoi 13 LWapuKoB B COpoKarpadyCcHylo  NoAHATb BOAY Ha BICOTY NATUATAXHOIO 34aHWA, eCny BbicoTa
apy Ha oLLynb KaxeTcs xonoaHee? OTBET NosACHUTE. O[IHOTO aTaxa cocTaenseT npumepHo 3 M? OTBET NoACHUTE.



KauyecTtBeHHbIle 3a4d4YUu C pa3BepHYTbiM OTBETOM
(3apaHua Ne20, Ne21, No22)

® TpeboBaHMA K BbINOJHEHMIO 3TUX 33aJaHUN NPUBEAEHbI B WMHCTPYKUUM ANA

y4alWmnXxca nepen TeKCTom 3ap,aHmZ.

Ioanvit omeem na 3adanua 20, 21 u 22 donxcen cooeprcamv He MOJIbKO
omeem Ha 6ONPOC, HO U €20 PA3GEPHYMOE, 102UYECKU C6A3AHHOE 0D0CHOBAHUE.

e Bce KauecTBEeHHbIe 3a4a4M coAepKaT ABa 3N1eMeHTa NPABUIbHOIO peLlleHus.

1) MpaBWUAbHbIN OTBET HA NOCTaB/IEHHbIN BONpPOC. B 4acTK 3a4a4 OTBET HAa BOMNPOC
HY*KHO BblbpaTb U3 YNCa NPEeaIOKEHHbIX.

2) ObbacHeHne, 6asupyoweeca Ha 3HAHUM CBOMUCTB [AHHOIMO ABJIEHMS.
Ob6bACHeHMe A0/IKHO bbITb pa3BEPHYTbIM M 0OOCHOBAHHbIM.

Tunbl KauecTBEeHHbIX 33434

BblaenAatoT ABa TMNA KAYeCTBEHHbIX 33434 MO NepBOMY 3/1IeMEHTY NPaBU/IbHOIO

peweHus (MpasunbHbIli oOmeem Ha NocmMaeseHHbIl 80NpPoOC):

1. KpaTKuii OTBET Ha NOCTAB/IEHHbI BONPOC npeanonaraet ebibop 6osee yem u3
0syX BO3MOMHbIX BapuaHToB. OTBeT Heobxoanumo cPopMyanpPOBaTh
CaMOCTOATE/IbHO Ha OCHOBE PAaCCyXAEHUN.

2. KpaTkmit oTBeT Ha 3ajayy npeanonaraet ebl60p OAHOrO M3 yKa3aHHbIX B
TEKCTe 3aZaHnA 08YX BO3MOXKHbIX BAPUAHTOB OTBETA.



KayecTBeHHble 3a4a4M NepBoOro Tuna

nna 3a,u,aH|/||>’| nepsoro Thna UCNOoJIb3yeTCAa npunBegeHHaa Hn>xe

0606L1EeHHasa cxema oueHMBaHUA

Kputepum oueHKU BbINONHEHUSA 3agaHus

Bannbl

MpencTaBneH NpaBUnbHLINA OTBET HA BOMPOC, U NPUBEAEHO A0CTaTOMHOE 0B6OCHOBaHUE, He
coaepxalliee ownbok

2

MpeacTaBneH npaBUnbHbINW OTBET Ha NOCTABMNEHHbLIN BONPOC, HO ero 060CHOBaHUe
HeKOPPEKTHO M/ OTCYTCTBYET.

N

MpeacTaBneHbl KOPPEKTHLIE pacCyXAeHWs, NPUBOASALLME K NPaBUNbHOMY OTBETY, HO OTBET
SIBHO He chopMynMpPoBaH

MpeacraBneHbl 0bLLMe pacCcyXAeHNs, He OTHOCALLMECS K OTBETY Ha NOCTaBMNEHHbIN
BOMpOC.

N

OtBerT Ha BOMNpoC HEBEPEH, HE3AaBUCUMO OT TOIO, YTO pacCyXOEeHUA NpaBUIbHbl, UITK
HEBEPHbLI, NN OTCYTCTBYIOT




KauyecTBeHHble 3a4a4m nepsoro Tmna

[Ipumep 1 Avma paccmaTpuBaeT KpacHble PO3bl Yepes 3e/1eHOe CTEK0. Kakoro
uBeta 6yayt KasaTbca emy po3bl? Ob6bAcHUTE Habnogaemoe

ABNEHUNE.

O6pa3el] BO3MOXHOTO 0TBETa

—

Posbl ByayT kasaTbes YEPHBIMU.

2. Wx uBet 3aBMcUT OT cBeTa, koTopblit nonagaet k [ume B rnasa. KpacHble po3bl NOMOLWAKT Bee UBETA, KPOME KPacHOro, a KpacHblidl UBET OTpakaloT.
3enéHoe cTEKMNo NOrMoLLAET BECh CBET, KpoMe 3enéHoro. Ho 3enéHoro LBeTa HeT B CBETE, KOTOPLI OTpaXaloT podbl, — OHW ero nornotunn. K ume B

rnasa Yepes 3enéHoe CTeKNO He NonajfeT HUKaKOro CBETa OT KPacHbIX PO3 — OHU NOKaXYTCA YEPHLIMU

KpuTepru OUEHKN BbINONHEHWA 3a0aHKs Bannkl

MpencTaBneH NpaeMLHLIA OTBET Ha BONPOC, W NPUBENEHO A0CTaTouHOE 0BOCHOBaHME, HE coepkallee olmbok )
Mpeacraenen npaBUNbLHbIA OTBET HAa NOCTaBNEHHbIA BONPOC, HO ero 060CHOBaHMe HEKOPPEKTHO UMK OTCYTCTBYET.

MK
MpencTaBnetbl KOPPEKTHbIE paccyxaeHUs, NPUBOASLLME K NPaBUMLHOMY OTBETY, HO OTBET SBHO He cchopMynupoBaH 1
Mpencrasnetbl obLLMe paccykaAeHMs, He OTHOCALMECA K OTBETY Ha NMOCTaBMNEHHbIM Bonpoc.

MK
OTBeT Ha BONPOC HEBEPEH, HE3ABUCMMO OT TOFO, YTO PACCYKOEHWS NPABUNbHBI, UMK HEBEPHBI, UMK OTCYTCTBYIOT 0

MakcumaneHbli 6ann 2

B sTom cniyyae ana BbictaBneHna 1 6anna AocTaTtouHo

Ona 3Toro 3agaHumA

BO3MOXHbl Pas/INYHbIE
BapMaHThI KpaTKoro
oTBeTa (KpacHoro uBeTa,
3e/IeHOTr0, YyepHoro,

KOPWUYHEBOro u ap.).

- Ha/Znyme npPaBUIbHOTO (KpPaTKOro) OTBeTa Ha MOCTaBJ/IeHHbIA Bonpoc (Po3bl 6ydym

Ka3amebca YepHO20 ysema)
NJ1n

- NpuBeAeHNE KOPPEKTHbIX paccyXaeHun 6e3 chopMyIMPOBaHHOIO fABHO OTBETA
(KpacHble po3bl ompaxcarom ceem 8 KpdcHol Yacmu criekmpd. 3eneHoe CMeKso

nponyckaem ay4u 3eaeHol yacmu criekmpa).



KayecTBeHHble 334a4M NepBoro Tuna
Mpumep 1.1 (2 6anna)
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KOMMEHmapUlj.' npeacrasieH npanmbelﬁ OTBET Ha NOCTAB/IEHHbIN BOMPOC,
U npmBeageHo AoCtato4yHoe obocHoBaHMue.

JdocmamoyHoe 060cHoOBAHUE 001H#HO CO0epHams yKa3aHue

1) Ha ompaxceHue KpacHoeo ceema/nozaoujeHue 3eqeHo2o0 ceema
KPACHbIMU pO3aMU;

2) Ha nponyckaHue 3es1eH020 ceema CMeKs0M.




KauyecTBeHHble 334a4M NepBOro Tuna
Mpumep 1.2 (1 6ann)
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KOMMEHmGpUU.' npeacrasiaeH npanmbeu‘/'l OTBET Ha MOCTaBAEHHbIN
BOMpPOC, HO ero obocHoBaHuMe HEKOPPEKTHO.

HdocmamoyHoe 060cHoOBAHUE 0013 HO CO0epHams yKazaHue

1) Ha ompaxeHue KpacHo2o ceema/noasowieHue 3eneHo2o ceema
KPACHbIMU pO3amMu U

2) Ha nponyckaHue 3es1eH020 ceema CMeKs0M.



KayecTBeHHble 3a4a4M NepBoOro TMna

lMpumep 1.3 (0 6annos)
J.(;"‘ &"‘ "y wél _r ('A . “
W/ ,JJ”,‘ \.)\ )Y.IC( > \;‘J;(-\‘( '?u AL P OC AL ”%K Kd s C,( (3./. "
CUBMAEING Trpr 204000 Canstuag 4

KommeHmapul: oTBET Ha NOCTaBNEHHbIN BONPOC HEBEPEH.




KayecTBeHHble 3a4a4m BTOPOro t1una

nna 3ap,aH|/||7| BTOPOro tnna UCnoJsib3yeTcda npmeegeHHaa HUxe O606LLI,€HHaFI

cXeéMa oueHNnBaHUA.

KpHTEpHH OUeHKHM BbINONHEHWA 3a4aHUA

Bannbi

[pencrasneH npaBunbHbIA OTBET Ha BOMPOC, U NpUBEAEHO AocTaTodHoe o6ocHoBaHWe, He
cofepallee onboK

2

NpeacraBneH npaBunNbHbLIA OTBET HAa NOCTaBNEHHbIA BONPOC, HO ero 000CHOBaHMe He
ABNSAETCA AOCTAaTOUYHbIM, XOTA COAEPXUT 00a 3nemMeHTa NpaBubHOro OTBeTa UNu
yKa3aHue Ha pm3nyeckue ABNEeHUA (3aKoHbI), NpUYaCcTHbIE K 06CyXaaemomy BOnpocy.

NI

MpencTaBneHbl KOPPEKTHLIE paccyXaeHus, NpuBoasLIMe K NPaBUNbHOMY OTBETY, HO OTBET
SIBHO He chopMynupoBaH

[MpencrasneHsbl obLune pacCyxXaeHuA, He OTHOCALUMECH K OTBETY Ha NnocTaBneHHbIA BOMNPOC;
NI

OTBeT Ha BOMNPOC HEBEPEH, HE3aBMUCUMO OT TOIO, YTO pacCyXOeHWUA NpaBulibHbI, UIK
HEBEPHbLI, U OTCYTCTBYHOT




KayecTBeHHble 3a34a4m BTOPOro tmna

[Mpumep 1 Konby c razom coeanHmnm ¢ U-obpa3Hbim maHomeTpom (puc. 1). Mocne
TOro Kak Konby onyctuam B COCyA, C BOAOM MOKa3aHMSA MaHOMETPaA
nameHnnncob (puc.2). 'ameHmnacb 1M, U ecnm U3MEHMNacb, TO KakK
BHYTPEHHAA 3HeDrma ra3a B konbe. OTBeT NosicHUTE.

MPGSE‘I.I BO3MOXHOMo OTBETA

- -

1. BHYTPEHHAR 3HEPruA rasa 8 Konbe yBenuynnacs.

2. CornacHo NoKasaHnAM MaHoMETpa JaBNeHIe rasa 8 Konbe Npi ONyCKaHum B BOAY YBENHYHNOCH, CNEOBATENLHO,
( ) YBENNYUNACH CPEAHAR CKOPOCTb TENNOBOrO ABIXEHHA MONEKYN. 3TO 03HAYaeT, YTO yBeNHYHNack Temneparypa (v
BHYTPEHHAA 3HEpPrua) rasa

Puc. | Puc. 2
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KommeHnmapuii: npeactaBneH NpaBuabHbIM OTBET HA NOCTaB/IEHHbIN BONPOC, HO €ro
0b60CHOBaHME He ABNAETCA AOCTATOYHbIM (coaepKUT 1 anemeHnT).

JdocmamoyHoe 060cHosaHUEe 0014 HO COOepHams yKa3aHue:

1) Ha ysenu4veHue cpedHell CKopocmu mernsa08020 08UMEHUA MOEKY/,

2) Ha ysenuyeHue memmnepamypel (6HympeHHel 3Hepauu) easa.




KayecTBeHHble 3a34a4m BTOPOro tmna

lMpumep 2 Tloyemy CNOXHO HA3/EKTPU30BaTb TPEHUEM TUNb3y U3 GONbIY,
NnoABELLUEHHY Ha MeHOW NPOBOJIOKE K CTa/IbHOMY LUTATUBY?

O6pasey BOIMOXHOIND oTBETA

1. MegHan npoBonoKa n CTaNbHOM LWTAaTUB ABNAKTCA NpOBOAHUKaAMMW 3NEKTPHUYECTBA.

2. 3apAaj, Nony4YeHHbIN MMNL30H 2 QoNLrv, Nepefa&TcA No NPoBoAALLEH NPpoBONOKe Bonee MacCHBHOMY
NPOBOAHWUKY — WWTaTHBY

Ondun %W ‘WMOWW W KommeHnmapuli:

npeacTaBaeH

NPaBWU/IbHbIN OTBET Ha
NOCTaBNEHHbIA BOMPOC,
HO ero oboCHOBaHME He
“ | ABNAETCA A0CTAaTOYHbIM

"o ML u ¥ L g U0 W (copepXunTt 1 anemeHrT).

JocmamoyHoe 06ocHosaHuUe 001X HO CO0epHams yKa3aHue Ha mo, Ymo

1) 3apa0 nony4yeHHbIU eunv3ol u3 ¢oaveu nepedaemca Mo rnposooawel
MpoB80osIoKe;

2) wmamue 6osee maccusHbIl MpPoB8oOHUK.



KauyecTtBeHHble 334244 BTOPOro Tmna

[Mpumep 3 TloA repmMeTUYHO 3aKPbITbIM CTEK/IAHHLIM KOJIMAKOM HaxoAMTCA 3aBA3aHHbIN
HaZyTbI PE3MHOBBLIN LWWAPUK (CM. PUCYHOK). U3meHnTCs U, ecnm U3MeHUTCs, To
Kak 06bem LapuKa, ecan HakadaTb AOMOJNIHUTENBHO BO3AyX Nog Konnak. Oteer

NoACHUTE.

O6pasel, BO3MOXHOMo oTBeTa

1. O6bEM BO3AYLWHONO WapuKa yMeHbLWKWTCA.

laKa‘lKa BO3, y‘a

O Hfxis wlpisa  yuertuomer

)WM"—J\ B cotpssr gt vodnscne  Goraipme gp |

WW gﬁ—é\,o(//"'o sy wodnoascx I

HdocmamouyHoe 06ocHo8aHuUe 00X HO CO0epPHams YKa3aHUe :

2. B npouyecce HakadYkn Bo3ayxa Nnoa Konnak BHewWwHee gasnexHne, .EI.EﬁCTB}I'IOLLlEE Ha 060NoYKY WapuKa,
yBenuuueaeTcA. Lapuk Ha4YHET CHMMAaTBCAH, NOKa gaBneHue BHYTPW HEMO HE YBENWYWMTCA W HE CKOMNEHCHPYeT

KommeHmapuli:
npeacTaB/ieH NPaBUbHbIA OTBET HA
NOCTaB/I€HHbIA BOMPOC, HO €ro

obocHoBaHMe He ABNAETCH
AO0CTAaTOYHbIM (copeput 1
Lo| 9NEMEHT).

1) Ha ysenuvyeHue 8HewHezo OasneHus, Oelicmsyrouweco Ha 060704YKy wapuka (ysenuvyusaemcs

Kosiu4ecmeo 8030yxa Moo KO/I0KO/10M);

2) OasneHue 8Hympu wWapuka He mMeHaemcs (Kosnuyecmeo 8030yxa 8HymMpu Wapuxka He mMeHAemcs).
JlasneHue 8Hympu WapuKa He PasHO 0asseHU (8HymMpu MeHble) CHapyxu: obvem wapuka

yMeHbuwaemcs.



KayecTBeHHble 3aaa4un.
PeKomeHAaaunu no Ux BbiNOJIHEHUIO

B KaXaom KavyecTBEHHOW 3agaye obcyXpaeTcA Kakon-nnbo npouecc umam ABAEHME.
Heobxoaumo B 06bACHEHMM OTBETUTb HaA Bonpoc «YTo npoucxogut?», onucas
nocaeaoBaTeNnbHO Uccaeayemoe ABaeHne nam npoLecc.
[anee ctaButca Bonpoc «Kak 3to 060CHOBaATb?» W BbICTPAMBAETCA HEMNPOTUBOPEYMBOE
obocHOBaHMEe C npumeHeHnem/npusnedyeHnem dopmyn un/mam  GopPMyaUPOBOK
dU3nNYEeCKMxX 3aKOHOB.
[ns nony4yeHmMsa makcumanbHoro 6anna 3a 3Tv 3a4aHuMsA BbiIMyCKHMKAM Heobxoammo:
1. BAaymumBo M 0OCO3HAHHO YMTATb 3a4aHUe.
2. [1aTb NpaBUAbHbIN OTBET Ha NOCTaB/IEHHbIN BONPOC, 060CHOBAaTb CBOM OTBET.
3. O6bACHUTD HA OCHOBe U3MYECKUX 3aKOHOB, ABJIEHUM OMUCAHHbINA CHOXKET,
cuTYyauumto.
4. Ob6bAcCHeHMe p[A0/KHO OblTb pa3BEPHYTbIM, OOOCHOBAaHHbIM U He copepKaTb
NIOTUYECKUX NN GU3NYECKUX NPOTUBOPEUNA.

PeKkomeHAaUUU YYUTENAM:

® o6pa|.u,aTb BHMMaHMUE LWKOJ/IbHUKOB, 4YTO MPOCTO 3alKMCaTb ﬂpaBMﬂbeIVI oTBeT

HeAO0CTaTOUYHO;
® BK/IIOYATb B YPOUHYIO AeATe/IbHOCTb TPEHUHT MO HaNUCaHWUIO Pa3BEPHYTbIX OTBETOB
C nocneayowmMm aHann3om/pasbopom cambiX YaCTOTHbIX OLLIMOOK.



KayecTBeHHble 3aaa4u
(nemosepcusa 2023)

B BaHHy ¢ Bojoli B MepBoM clyqac NOMEIIAKT NONEHO M3 COCHBL (IUTOTHOCTH
cocsl — 400 kr/vY), a Bo BTOpoM chyuae — MolleHo W3 Ay6a Takoil ke Macchl
(mnotrocts ayba — 700 kr/m®). CpagHuTe YpoBeHb BOIBI B BAHHE B MEpROM
H Bo BTopom caydaax. Oteer noschute. B ofomx cnywadx Bola U3 BAHHEI
He MepenHBanach uepes kpaii.

Tenmee wmH XOMOJHEE BO3TYXa KaKCTCA Bau EON4, KOLO4, HCKYMABIIHCE

B #apkuil Aenb, Bel BeXouTe 13 Hed? OTBET NOACHHTE.

(Obpazen BOIMOKHOIO OTBETA

Odpazen BOIMOKHOTO OTBETA

l. ¥poBeHb BoIbl OYIET 0IHHAKOBRIM.
2. 0ba noneHa MIABAKOT, a SHA'HT, NPH OTHHAKOBOH Macce BRITECHAT 0/IHHAKOBBII
00BEM BOJIBL, Tak Kak JAciCTBYIONHE HA HHX CO CTOPOHB BOL BEITANKHBAIOLIHE

CHIIE OJHHAKOBEL

Cofepikanie Kpurepus baiis

[lpencrasnen NpaBHIbLHLI OTBET HA BONpoOc, H NPHBEICHO JOCTATOMHOE 2
0DOCHOBAaHKE, He cofepikaniee olHb0K

[lpeacTableH NpaBHIbHKI OTBET HA MOCTABNEHHBI BOMPOC, HO €ro 1

00OCHOBAHHE He ABIACTCH [OCTATOWHBIM, XOTH COJICPAMT YKA3AHHE HA

disHteckie SBIEHHA (3AKOHBI), IPHIACTHRIC K 0BCYKIAEMOMY BOTPOCY.
HJIH

[TpecTaBleHbl KOPPEKTHEIE PACCYHICHNH, PHBOMIINE K NPABIIEHOMY

OTBETY, HO OTBET ABHO He copMyIHpOBaH

1. Tenmnee.

2. Kanmu BojIsl, HHTEHCHBHO HEMApAACh © NOBCPXHOCTH MOKpPOIO TEld, [pHBOIAT

K oXnaskAeHHo Tena. Ms-a atoro BO3IVE KaHETCH XON0HEE

Copepaanne Kputepus

baist

[IpencrarneH NpaBHILHBL OTBET HA BONIPOC, H MPHBEICHO JOCTATOMHOE
000CHOBAHHE, HE COflepkaliee olHOoK

2

[lpencrapnen NpaBuIBHELE OTBET HA NOCTABNCHHBI BONpOC, HO €ro

obOCHOBAHHE He SIBIAETCS OCTATOMHBIM, XOTS COJNEPMHT YKasaHHe Ha

(husMuecKke ABNEHNA (3aKOHbL), IPHYACTHBIE K 06CYKIaeMOMY BOTIPOCY.
HITH

[lpencranensl KOPPEKTHEIE paccyA/IeHHA, NPHBOAIIHE K NPABHILHOMY

OTBETY, HO OTBET ABHO He cOpMYTHPOBAH

[lpeacTabnensl ofiie paccyiIeHus, He OTHoCAlMecs K oTeery Ha | (0
NoCTABICHHEII BoNpoC.

HITH
OTBeT HA BONPOC HEBEPEH HEIABHCHMO OT TOTO, MTO PAacCyi/ICHMs
TpABHIIBHEL, HIIH HEBEPHBI, HIH OTCYTCTBYIOT

[lpencrapnensl obume paccykIeHHs, He OTHOCANIMeCS K OTBETY Ha
MocTaRIeHHEL Bonpoc.

HITH
OTBeT Ha BOMPOC HEBEPEH HEIABHCHMO OT TOro, WTO PACCYRICHHA
NpaBH/ILHEL, HIH HEBEPHBI, HIH OTCYTCTRYIOT

Marcumansnsi o 2

no
Mareumaisnnil Haen




PacuyéTHble 3a4a4m c pa3BepHYTbIM OTBETOM
(3apaHuna Ne23, Ne24, Ne25)

HAna 3a0anuit 23—25 nHeodxo0umo 3anucamsb nNoOIHOE peuieHue, SKayaruiee
3anucy Kpamkozo ycaosusn 3aoauu (dawno),
KOmoposix He00X00umMo u 00CmamoyHo OJAR PEeeHusn 3aoavu,
MAMEMAMUYECKUE NPeodpa30eanus u pacyémst, NPpueooAUe K HUCT080MY

3anucey Qopmyan, npumenenue

a makxKuce

omeemy.
Koanduxarop ConepEanne KpuTepus Baman
i 2 DEIVALTETAM SCROCHRS [puBeaeno noiHoe NPABWILHOES peliedHe, BEMIOUAIGIEE cleayiomne 3
nponepntmux Tpf608lllll = pesy. ara oe¢e T —
OCHOBHOH 06[)830887&!580“ nporpaMmbl OCHOBHOTIO 1) BepHO 3ANMHCAHO KPATKOE YCNOBHE 3ATAYMH;
0bmero oHpa3oBAHNSA H WIEMECHTOB COACPAKAHNA 2) 3anMcanil  YpaBHCHHA W HOPMYIEL,  NPUMEHCHHE  KOTODHIX
AAS NPOBEACHHS OCHOBHOTO IOCY/IAPCTBCHHOIO IKIAMCHA HEOOXOMMO W _JOCTATONHO ANA PEUICHHA 3a1aui  BLIOpaHHbIM
Lyt bty cnocobonM (8 dauNoM PElientin FaKoN CoXpaneiun sepa, dhopwyvaa
no ®H3HKE A8 pacwéma KOMNECMEa MERTOMBl RPL HAZPESNHNN U NLIS&IENLU
geujecmad, HopyMyna 018 pacyéma pabomsl INERMPUNECKO20 MOKA);
CKOpOCTb PABHOMEPHOTO IBHATHHA TEa 110 OKPYKHOCTH. "ﬂﬂp&BRHHC CKOPOCTH. 3) BuMoMHEHB  HEOOGXOAMMELIC — MATEMATHUCCKHE  MPeoGpa’oBaHHA
> W pacvuéThl, NPHBOJANIME K NPEENILHOMY YHCIDBOMY OTBETY,
<Dopuy.1a A4 BLIMHCICHHA CKOPOCTH HEPE3 PATHYC OKPYAHOCTH H NEPHO] ODPALLCHHA: W npenctarien oreer. TIpn 3TOM [0NYCK3cTes pelicHHE «I10 HACTAMM»
1R (€ NpoMERYTOUHEIMH BEMHCISHHAMHN)
V=~ IMpapunero  3anucanel  HeoOxoauMele  GOPMYNLL,  NPOBEICHE 2
T BEIHCACHHA, H MOTYYCH OTBET (BCPHLIN WIH HEBSPHBII ), HO JOTMYIICHA
B ] i me €] CH.
L{entpocTpemuTestoe yckopetie. Hanpannetie UCHTPOCTPEMHTEIBHONO YCKOPEHIIA. o Y o S
(Dopuy;la /18 BRIMHCICHHA YCKOPEHHA: leH;,chTannmm NPABIILHOE PELIEHIE TONLKD B obmes BHae, Get KaKHX-
" RGO THCIOBRIX PAcUETOR.,
v HITH
( = w— 3anucank ypaBHeHHA W (DOPMYNIEL, TPHMEHEHNE KOTOPMX HeoOXOIHMO
“R H_IOCTATOMHO I8 pellleHHd 3ajaui  BubpaHHLIM  cnocobos, Ho
‘DOPNV'IZI CRY3HBAIOUAA NIEPHO H HACTOTY oﬁpameumr B MATEMATHYECKHX NpeoGpaioBaiHax WIH BRMHCISHHEX IONYIIEHA
J44, J ' oGk
| 3anucaHEl B HCMONBIOBEAHL HE BCE HCXOJHBIE (HOPMYNEL, HeoGXOIHMBIE 1
V=— VTR PENICHHS 3AT3TH.
Wi
JanucaHkl Bee HCXOOHEE QOPMYIEL, HO B 0AHOH HI HHX JonyIieHs
Macca. [LiotHocTs BeutecTsa. DopMyna 418 BLIMHCACHHA IIOTHOCTH: " dopas T
p m EEE‘ CAYHAH PCIUCHHE, KOTOPLIC HC COOTBCTCTHEYHOT BRIILICYKARAHHLIM ﬂ
= KpHTEpHAM BhicTamieHd ouetok & 1, 2, 3 Ganna
| Maxcumarsnpii Hann 3




PacuéTtHan 3agayva (3apgaHue Ne 23). lpadukmn, Tabauubi

Coaepaxanne xpurepus

baim

TIpHBEACHO NOMHOC NPABHIBHOC PCUICHHC, BKIOYAIONUICS CACIYIONHE
IEMEHTHI:

1) BcpHO 3anHCcaHo KPaTKOC YCIOBHC 3a/1a'H;

2) sanmcanbl  ypaBHeHMR M GOpMYyZbl, NPHMCHCHHE  KOTOPbIX
HeoOXOJAMMO M JIOCTATOMHO JUIS  pellieHHs 3a7a4i  BeIOpaHHRIM
c1ocoboM (8 dannoM pewenuu: 3aKoH COXPAneRus IMepauu, gopmyia
QIR Pacuéma KOAUMECMEa Meniomsi npu HAZPesanuu U NAGBIEHUU
sewjecmeaa, (hopmyra 0% pacuéma pabomsi INEXMPUHECKO20 MOKQ);

3) BRNOAHCHB!  HCODXOAMMBIC  MATEMATHHCCKME  npeobpaszoBanus
W pacuéThl, NPHBOAAUIME K NPABHALHOMY YHCIOBOMY OTBETY,
u npejactasiacH oreet. IIpu 3ToM fonyckacTcs PeIICHHC «II0 YacTaM»
(C NPOMEKYTOUHBIMH BLIMHCICHHAMK)

[MpaBiibHo  3ammcann  HeoOXoaumbic  GoOpMyanl,  NPOBCACHBI
BBIMHCICHHA, H IOJYHMCH OTBET (BEPHBIN MM HEBEPHBIIT), HO JonyleHa
onmbKa B 3aIHCH KPaTKOIO YCJAOBHA WM nepesojie eunmi 8 CH.

Wi
IIpeacranieHo NpasHILHOE pelICHHE TONLKO B obesm sute, 6e3 Kakux-
1160 YHCIOBRIX PacuéToB.

WIH
Sanucansl ypasHeHus # Gopmysl, NPUMEHEHHE KOTOPKIX HEOOXOHMO
H_JOCTATOYHO /Uis PCUICHHA 3aja4u Buﬁpanﬂbuu cnocobom, HO
B MATEMATHHCCKHX MPCOOPAZOBAHMAX WIH BLIMHCACHHAX 0NYUICHA
oumbka

3anucanbl H HCNOL3OBAHB! HE BCC HCXOHBIC GopMmybt, HeobxoaHMBIC
JUIS PENICHHA 3a/1a4H.

WIH
3anucansl Bee Mexoaubie (JOPMYJIbI, HO B OAHOM M3 HHX J0ONYIICHA
ombKa

Bee cayyan petuenns, KOTophie HE COOTBETCTBYIOT BHIICYKAAHHBIM
KpHTCpHSM BHICTARICHHS oleHok B 1, 2, 3 Ganna

Maxcumarsnsiic 6an

23 | B tabnuue npuBejieHa 3aBHCHMOCTb 3apsja ¢, NPOTEKIIEro 4epe3 pesucTop
conpotueieHHeM 2 OM, or BpeMeHH f. Kakoe KoNHYeCTBO TErIOTHI BbUIETHTCH
B PE3HCTOPE 33 NepBbIC 4 CEKYH/IbI, €CIIM CHJIA POTEKAIOLIETO TOKA NOCTOAHHA?

P
f,¢ 0 [ 1 \| 2 3 4 5
¢, Ka 0\ 2 /)] 4 6 8 10
pE—

@ Ha pucynke npuBenén rpadHk 3aBHCHMOCTH CHIbl TOKa B peocTare OT
HaNpsKCHHA Ha ero KoHuax. OOMOTKa peocTaTa H3rOTOBJICHA M3 KEJE3HOH
NPOBOJIOKH ¢ IUIOMAALIO monepedHoro cedenns | mm®. Yemy pasHa jimHa
NpPOBOJIOKH?

4 /\‘

~Y



PacuyéTtHana 3agaua (3agaHue Ne 23)

23 | Cwmewann pee nopuyun soger 400 r npu TeMnepaTyp 100 1 mps Unpegenure
TEMNEpATYDY NONY4HBILENCA chech. TennooBMEHOM C oK DEROH NpeHetpet
BOIMOKHLIA BAPHEHT PRUIEHHA 7 7 é’
/@4@
Jako: 400, = qiil 2f
My =4001= 04 0,=0, = 4803 1002 = G4
: #rz = /ED32 o8z =05 M
my = 1007 =01 10 0 =c m-lt 1) S
. 87, ~ 25°C
oo a0ty 0 =emylr=t ) s8a= 100°C Com ¥ ¢+ 2omy 88, % oy 230
2600 cmttemtomttmt A = Imats "M-
fy = 1 22 04-25+0,1-100 X - 2 =
'=||| L - =40°C 2y £l
=100% oM e e m, m b, 0,1+04 s Dvar 250 lur 100°C
- i G5 -
oy = 7 DreeT: 1yg, = 40°C
%é«’: ¢0°C
4 7 ) / TeMrepaiy PO ) s




PacuyéTtHana 3agaua (3agaHue Ne 23)

23 | Cwewann gse nopymn eoped: 400 r npu Temnepatype & = 25 “C w 100 r npu £ = 100 “C. Onpegenute
TeMneparypy NoAy4HBLENCH Eh-1EI3I.I TennooBMEHOM C OKDYHAKLLEN Cpeqoii I'IFJEHEE-DE'—II:I

BoamoxHbIi BAPHaHT PeLieHKS /1/1 3 o
fario: ,@0(4‘(49: W«! p
imy =400 7= 04w 0,=0, My =0 yv ’"‘W w Ry
my = 1007 =01 10 0, =c melt =t) {: ! 0 W
o= o000 Q= (-t ) ‘f‘:zé" ¢ Q Q O
(L} {
f =25 .:Imlr|+c!m: _*”|!|+"":"z:0.4'25+ﬂ"|‘|m 0 ml :o) /fL Ch m1 (L k ) =T C m {: % > o ,'{Z
b -100% ol ¢ e m, m tm, 0,1+04 t%: /00 & (t é ) (,é é ) ;
oz : Myge - M, 7
— Eom T ety s by = mdy=o
gy = ? OTaer: fyg, = 40°C én hh'*m;) 4‘{21 +m ,{:

é _ Mt +ME,

m,-fm :
{; 04 ke - L$C+0/k/z 100°¢c :"10 c
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PacuyéTHana 3apaya (3apaHue Ne 24)

24 Teno U3 anKMUHHA, EHYTPH KOTOROMD HME2TCA BEC3YIIHEA NONCCTE, NNaBdeT B Bode, NOrpgYaveElWUNMCcE B

sogy Ha 0,54 ceoero ofbéma. O6bEM Tena (Bknoyas nonocTe) pased 0,04 m?. Haiigute o6bém
BO3AYLWHOM NONOCTH.

PeweHune “no yacram”

BOIMOKHLIA BAPHAHT peLUEHUA

a0 F, = mg (ycnosie nnasaHms) A/
Vv =0,04m3 [Ped 054"V = palV = Vogp) 2({' QM"O-'
% = 0,54V Py 0,54V

norp V= Vop = LR V”O O 3
p, = 1000 = ’ N\ i

M _ . pgr054-V 1000-0,54-0,04 _ ]
anuv——~0,04—T~0,032M 2 42 H
p=2700% P {)u,:. PVoua | - {(9
.u}

Vin = 2 OTBET. Vi = 0032 % ?’0’ (000

»Q‘{LQS Y V FW: FT

V@,%; . U6 Homg
Ms 9—( b,

\_.L__.. 00) )
Ay i 2;&00% = Q008w

v&m@b V~Vo.1.-ooq\k3.o 003w 0 OXL«}

W:Qo&ﬁ




PacuetHasa 3apaya (3apaHue Ne 25)

25 MmeTcA 0Ba 0QHHAKOBbBIX INEKTPHYECKUX HATPEBATENA MOWHOCTRH 600 BT KamAen. CKONBKO BOAB MOMHO
HarpeTk Ha 30 "C 3a 14 mMuH, ecnv HarpesaTenn ByayT BKMOYEHBI NapannenbHo B 3NeKTPOCETE C HaNPAMEHNEM,
Ha KOTOROE paCCYTaH Kamabln 13 HH!I | |I:|TE|-'.I'HMH SHERTA HPEHEPE '-Ib.I
Bo3MOXHbIR BADHAHT pelLeHua HD,E,MEHB 3a4a4m I I
Naro: Ik 02 /
P= ., 0TCHO[@ CONPOTHBNEHHE OHOTO HArPEBATENA pABHO R=—. 2 (
P = 600 BT R P
o= 4200 M(Kr"c) 3aKoH COXpaHeHna SHE'pI'HI.:I NpH HarpeeaHnin okl NPW NOCNEA0BATENLHON ﬁ
COEANHEHWM OBYX Cnpanei: Mp
T =840¢c ) 5
U- 2U-°
At=30°C Q=Pm\l‘t|murmﬁf= R T=TT=3PT.
— ol - - lqu
2Pt 2-600-840 -
N === == { kI 47 =
chr 4200-30
m- 7 Orser. m=8xr
m=7

[TapannensHoe coeMHEHHE NPOBOAHHKOB PABHOIO CONPOTHRIEHHA,

U =Ug;l=1+1,;R=

R
2




PacuétHan 3apaya (3apgaHue Ne 25)

25 | C Kaxoil CKOpOCThI0 ABHMETCA INEKTPOBOZ, ECNH NPW 3TON CKOPOCTH OH PA3BHBAET CUAY TAMM, PABHYIO
336 ®kH? Cuna Toxka B 0OMOTKe anexkTpogeuratena pasHa 1200 A, a Hanpaxedwe ceTn 3000 B. KNAQ
OBUraTena anekTpoaosa 84%.

43
BOaMOMHEIA BAPHAHT PELIEHHA Q i

3
flavio: leem_FU szsgg'lﬂ M
= 336 kH = 336 000H = T T =tpy A

Jamp
=084 _ MU _ 03430001200 Uz 3000 B
1=1200 A TR T 3 e YL:‘?‘/ A
U/=3000B
=7
v -7 OrBeT. U =9 Mic
FmM'u-'£ .a
ll: = 00 /.
w1l ¥ |
me-u-/w"/ji =p-U-T| @
7] au‘ -
U: -—2—\—-}"" L5 3
FmM' foo%; : :
g4y = 3000 B+ 200
. Us T2 — —= . 9% Y
J' 33¢-10*H - 100,
A f : :
KIJI npocreix mexannimos, 1) = —2Ca M,
““zampavenyas 0 W-' 3 % /C




PacuéTtHble 3apaun. PekomeHagauum yyawmmcs

3anucb KpaTKoro ycnosua 3agaumn «laHo»:

YpaBHeHUA un Gopmynbl, NPUMEHEHUe

KOTOpPbIX HEO6X04MMO U A0CTaTOYHO ANA

e Bce wumewowmeca B 3agayvye 3HayeHuMA
GU3NYECKUX BENNYNH.

® Bce NOCTOAHHbIE N CNPABOYHbIE BE/INYUHDI
(M3 cnpaBOYHbLIX MaTepuanoB B Havane
BapuaHTa), KoTopble Heobxoaumbl  ANS
pelweHna 3a4a4uu.

e Bce HeobxogMmble Agna pelleHunsa 3aaadu
3Ha4YeHUA BENYUH U3 rpadmKa, ecau OH aAaH
B YC/IOBMMW 3a4a4MW.

. Mpwn HeobxogMmocTH
ncnonblyembix senndmH 8 CA.
e CbopmynunpoBaH/3anncaH Bonpoc 3agauu.

nepesof

pelueHuA 3a8a4m:

e [lna npaBuabHOM 3anucu ¢opmyn w
YPaBHEHU HeobXxoAMMO O0O3HAKOMUTLCS W
nopaboTtaTtb ¢ Koandukatopom.

e KOMMEHTUPOBATb WUCMNOJIb3YyEMbIE 3aKOHbI
nnn popmynbl He 06a3aTeNbHO.

o He TpebyeTcs pacwmppoBKMU
MCNO/Ib3yEMbIX B pelleHnn 0603HayYeHuniA.

e Ho! PasHble ¢u3snyeckne BeANYUHDI
NOMXKHbI  MMeTb  pa3Hble 00603HaYeHuA
(pa3Hble BbyKBbl, NHAEKCDI)



PacuéTtHble 3apaun. PekomeHagauum yyawmmcs

MatemaTtunueckme npeobpasosaHusn Pacuértbl un otBer

e HeKoTopble 3agaunm XOpoOWO pelarTca C
MOMOLLbIO CUCTEMbI YpPaBHEHWUI ([ONKHbI
ObiTb  3anMcaHbl  UCXOAHble  YPaBHEHWUA
(3aKoHbl, popmynbl), nexauwme B OCHOBE
peLeHna 3TON 3aaau4n.
J BblnosiHEHbI
npeobpasoBaHnAa W
opmyna,
BE/INYMNH.
e Yactb 33aga4  MOXHO pewatb nNo
aAencteuam. B atom cnydyae Heobxoaumbl
NPOMEKYTOUHbIE BblUNCNEHNUA,
NPOMEKYTOUYHbIE PACYETbI BE/IMYUH U 3aNUCb
3HaYeHUA ISTUX BEJANYMH C egUnHULAMMU
N3MepPEeHN

anrebpanyeckue
noslyyeHa KOHeYyHasn
He coAepralas HEeU3BECTHbIX

e B nonyyeHHyo obuyto dpopmyny AOMKHbI
ObiTb MNOACTaBNEHbl 4YUCAOBble 3HA4YeHuUA
BE/INYMH.

e OTBET Nydwe CcYUTATb Ha KanbKyaATope,
KOTOPbIM MOXHO McNo/sb30BaTb Ha O3 no
dunsuke.

e [lpn peweHnn 3ada4 He Tpebyetca
NPOBEPKM MO/IyYEHHOro OTBETa «B 0buwem
BUAE» NO eAUHNLAM U3MEPEHUA BXOAALLUX
B HEE BE/INYMH.

e OTBeT [A0aXeH
3HaYeHue n
BENNYNHDI.

coaepratb 4YUCAOBOE
eanHULUDbI namepeHunA



2

o

PekomeHaaumum yuntenam npum noArotoBKe yyallUxca

dopmupoBaTb Yy yyawmxca MmeTanpeameTHble y4ebHO-MHPOPMALMOHHbIE
YMEHMUA:
® 3BN1€KATb MHPOPMALMIO N3 PA3/IMYHbIX UICTOYHUKOB;
e oTOMpaTb MaTepuan No 3alaHHOU TEME,
® COCTaBNATb Tabnubl, cxembl, rpadpuKkm;
® BbipaXKaTb CBOE MHEHME U apPrYMEHTMPOBATL €ro.
. Pacwmnputb npumeHeHne yyebHoro peucteua: HabnogeHME N IKCNEPUMEHT,
KaK AeMOHCTPALMOHHbIN, TaK 1 1abOPATOPHbIN.
MpoBoanTb AMArHOCTMKY B popmate OID Ha matepuane 7, 8 n 9 kKnaccos ans
onpeaeneHna ypoBHA aKTUBHbIX 3HaHMK no npegmetry B8 CUCTEME, uto
MNO3BOJINT HE TO/IbKO ONpPeaenuTb FPynny pPuUCKa U rpynny «noTeHLUUaNbHbIX
OT/IMYHNKOBY», HO U YBUAETb AMHAMUKY Pa3BUTUA KaK Npobiem, TaK 1 yCNeXoB.
PaboTtaTtb c Tekctom B CUCTEME!
MpoBectn paboTty ¢ “nynom” ycnewHbix 3a4aHnM 6a30BOro ypoBHH.

CoCcTaBUTb «AOPOXKHYIO KapTy» Mo paboTte Hag cambimm npobiemMHbIMMU
TEeMaMM Kypca, BBIHOCMMbIMKM Ha UTOTOBYIO aTTECTALUIO.
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13 | Harpeparenuniiii 3NeMeNT cllelal W3 HHXPOMOBO NPOBONOKH JANHHOHE 8 M

H miomageio nonepeydoro cedenns 0,05 MME, Onpenenure  MOLIHOCTE,
notpebaseMylo HarpeBaTeNeM, NPH BKIIOYEHHH €ro B CeTh ¢ NOCTOSHHLIM
nanpakennem 220 B.

Cogepanie KpUTepus

baaa

BoiMoanLIil BAPHANT PelieHHs

lpuBegeno nomHOoe NpaERNLBHOE PellEHHE, BRIMMAONIEE CNETYIONIHE
AMEMEHTEI

|} BepHO TANHCAHD KPATKOS YCIOBHE Ta1a4H;

2) sanMcankl  VPABHEHHA W (popMyNR, [OpHMEHEHHE  KOTOPLIX
HEOOXNOIMMO M JOCTATOMHO 08 PelleHHA  3aJadH  BRIOpaHHEM
cnocobom (B JaHHOM  peINEHHH:  opuyid I8 MOWHOCH
INERMPUNECKOZD Mok, HOpMYIE OI8  VOeTsN020  ANEKMPUNECKO20
CONPOMUATERLR ).

3) BEInonHeHE  HeoOXOOMMEE — MATeMaTHYeckHe npeodpazoBaHHA
H pacy&Thl, NpPHBOIAINIME K NPaBHIRHOMY YHCIOBOMY  OTBETY,
H NpeACcTARIEH OTBET ¢ VEKAIAHHEM €IHHHL HiMepenns senqunnsl. [Ipn
ITOM  JONYCKASTCH  PEIIEHHE «M0  YAacTAM»  (C NpOMERYTOUHRIMH
BEMHCIEHHAMH)

Hano: r2 A

[/=220B P= {JT= R=PT

_yy Ou (s 220 0,05
U b= ="Trs b
I=8m

5 =10,05 mm®

P=17 Oteer: P=275Br

lMpasuneie  3anpcankl  HeoOXogumele  QOPMYNEL,  NPOBEIEHE]
BEISHCIEHHS H NOIy4eH OTEeT (BepHLIN HIH HEeBEPHEIR), HO JONYINEeHa
OMAGKE B 33MHCH KPATKOTO YCIORHA HIH Neperote exuunn & CH.

HIIH
[pencragneno NpagHIEHOE PEllEHHE TONLKD B 00meM BHE, 83 KaKHX-
NHGO YHENOBRIX PacdEToR.

HIIH
3anucankl ypagHeHHS B POPMYILL, OPHMEHEHHE KOTOPLIX HeoDXomHMO
H__JOCTATOUHO [0 PelieHHs 331a9H  BROpaHHEIM cnocoboM, HO
E MaTeMaTHUECKHX NpeolpaloRannax WIH BRIMHCICHHAX JOMYIISHA
OHIHOKA

[S8]

3anmcaHo W HCHONEIOEAHO HE MEeHee NOIOBHHEI HCXOAHEIX (opMyl,
HEODXOMHMEIX /A8 PELICHHA TaJatqH.

HIH
3amucannl Bce MoXoOHEE QopMyIR, HO B OJHOH HI HMX JOMYLIEHA
OIITHOKA

Bee coyuan peleHHs, KOTOPEIE HE COOTBETCTEYIOT BRIIEYKAIAHHBIM
KPHTEPHAM BEICTABIEHHE oneHok B 1, 2, 3 Ganna

Marcumarenmi danr
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Wap maccoii 2 kT, ABHEVIIHACA CO CKOpOCTRIO 4 M coynapserca ¢ mapom
p ¥ po - YAap po

maccoil 3 Kr, JBHEYIIHMCE €My HABCTPeMy N0 TOH e NPAMOH CO CKOPOCTEH

M
2 —. Tlocne ynapa mapel ABmAyTea BMecte. OnpefennTe, KaKDe KONHYECTEO
C

TEMIOTE BEIACTHIOCE B PEIVILTATE COVIAPCHHA.

Copepanne kpurepus

baaies

Boavoanniii BAPHANT pelllenns

Han:
my =2 Kr
m: =3 Kr
M
v, =4=
C
M
v, =2—
: c

Cornacuo FJAKOHY COXPAHSHHA HMITYNRLCA
MLy — L, = u (w4 oy )

_my -, =2'4_3'2={],4E
m, +m, 243 C

CornacHo 3KOHY COXPAHEHHA YHEPTHH

oo m m?) (mm)i

i

2 2 ) 2
_[2.4° 327 ) (243)-04° _
0=| =5—+3 : 21,6 T

[Mpueeneno nommoe NpaBHILHOE PElIeHHE, BEMIOMANIIEE CIeIylonHe
AMEMEHTEL

1) BepHO 3aNHCAHO KPATKOE VCIOBHE 3a1a4H;

2) 3anHcankl  ypaBHEHHA H  QOPMYILEL, NPHMEHEHHE  KOTOPRIX
HeOOXOMHMO W JOCTATOMHO N8 pPelleHHA  331a4H  BROpaHHEIM
cnocoGoM (B JAaHHOM PEeINEHHH: 3AK0H COXPAHENUA INEPTU, 3aK0H
COXPANERIA LMAVIBCA, (hopMyIa dig KuHemueckol IHepauu);

3) BeImonnens  HeoOXOJOMMEIE — MaTeMaTHYeckMe mnpeolpazoBamns
W pacuéThl, NPHEOIANIHE K NPaBHILHOMY HUHCIOBOMY OTBETY,
H NpelcTaRneH OTBET ¢ YEAIAHHEM €IHHHI HiMepeHHs BenHIHHEL [Ipn
3TOM  JONYCKAETCH  PEHICHHE w0 YAcTAM»  (C MPOMERYTOUHEIMH
BEIMHCIEHHAMH )

Omeem: =216 Tx

[lpapunene  3anucadkl  HeoOXOOHMBE — QOPMYIE,  NPOBEISHE
BRIYMHCIEHHA H MOMYHeH OTEET (BEpPHLIA HIH HEBEPHRI), HO JOMYILEHA
OIIHGKA B 3aMHCH KPATKOTO YCIOBHA HIH nepesoie eqnnnn 8 CH.

HIH
[IpegcTasneno npapMILHOE PELEHHE TONLKD B 0DIeM BHAE, De3 KaKHX-
MHE0 YHCIOBRIX PAcIETOR.

HIIH
3anMcaHkl YpaEHEeHHS H (OPMYNLL, NPHMEHEHHE KOTOPLIX HEOGXOIHMO
H_JOCTATOMHO N8 pPEINeHHA 33039 BLIOpaHHEIM croocoboM, HO
B MaTeMaTHYECKHX NpeolpaloBaHHAN WIH BRIMHCICHHAX JONYIIEHA
IHOKA

I

Janucano M HCOOMBIOBAHO HE MEHEE NONOBMHE HCXOIHEIX opuMy,
HenOXOIHMEIX [N PeIleHHA Ja0aMH.

HIIH
3anMcaHEl Bee MCXOOHEIE (OPMYILL, HO B OQHOE M3 HHX JONYIIEHA
OIIHOKA

Bee cnyuan pelieHHs, KOTOPHIE HE COOTBETCTEYIOT BHINEYKATAHHEIM
KPHTEPHAM BeICTaBaeHnd ouenok B 1, 2. 3 Damna

Makcuwarsssiii dain




E B anexTponedn monHOCTEK PACTUIABHIN CIHTOK CTanH Maccod | T 3a 2.3 4
Kakoma MOINHOCTE 3EKTPONEYH, CIH HIBECTHO, YTO 0 HAYANA IUIARICHHA CTATL
HeodxoauMo Oue narpets Ha 1500 *C? IloTepamn sneprun npeHedpeys.
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Conepxanne KpUTEPHSA

bannm

[puBenenc noamoe MpaBHILHOE PElleHHE, BEMIOHAIONIEE: CASIYIOUIHE
IMEMEHTEL

1) BepHO 3aNHCANC KPATKOE YCIOBHE 3A044H;

2) sanMcaHsl  ypaBHEHHE H OPMYILRL, NPHMEHEHHE  KOTODRIX
HeoOXOMHMO W JOCTATOYMHO /N8 PEelieHHA 3318490 BhIOpanHLIM
crocoboM (B JaHHOM PELICHHH! PAKOH COXPAHERLA IHEPIlL, opmia
418 pacyéma  KOTNYECMea MERIOMb NPU HAZPESAHWE 1 NIGRTEHMU
SEMECMaad, HopMyIa A8 pacyéma padomil AMEKMPUHECKOZ0 MOKA );

3) Bumonaensr  HeoDXoOHMEE — MaTeMaTHYECKHe npeobpaonains
H pacyfIsl, NPHEOJANIHE K NPaBHIEHOMY —HHCIOBOMY —OTBETY,
H NpefcTARNCH OTEET © YKAZaHHEM eOHHHL HiMepenna senwununl. [Ipn
ITOM JONVCKAETCA PEMIEHHE «M0 YAcTAM» (¢ [POMERYTOTHLIME
BLIMHCTIEHHAMH)

BoimMmknkIii BAPHANT pelienns
Hawo:
m = 1000 kr -’;}= Q‘{ ) +m
=cmi, -1 ) +
c = 500 & SR
Kr-*C A=P-1
l:?gﬂmﬂ_}x P= cm( 1= 1, :|+'1'"'m
KI T
f2— = 1500 °C S00- 1000 1500+ 72000 1000
T=18280¢ P= R0 = 100000 Br
P=1 Cmeem: P = 100000 Br= 100 kBr

[Mpapunene zanucankl  HeoDXOoAHMEIE  OPMYILL — NPOBESICHE
BLIMHCTIEHHS H NONYYEH OTBET (BEpHBI HIH HeBepHLIl), HO OOIYIEHA
OIHOKA B 3AMHCH KPATKOTO YCIOBHA MK nepepoge exminn 8 CH.

M
[peacTasieno NpasHILHOE PEIISHAS TONBKD B 00meM BHe, De3 KakHX-
MO YHCNOREX pacdEToR,

HIIH
Janucannl YpasHeHHS H GOpMyILL, OPHMEHEHHE KOTOPRY HeoDXOMHMO
H_0CTATOHMNO JA08 pellieHHs 3a7aud  BeIOpaHHEIM cnocoboM, HO
B MATeMATHYECKHX NpeoOpaioBaHHax HIH BEYHCISHHAX JONYIIEHA
OIIHOKA

3anHcano W HCIONLIOBAHO HE MeHEe NONOBHHE MCXOOHEIX (opuym,
HeoGXOIHMELX 118 PelleHHs 321890,

HIIH
3anucankl Bee MCXOOHEIE GOPMYIEL, HO B OAHOH HI HHX JOIYIIEHA
OIIHOKA

Bee coyuan pelleHps, KOTOPLIE HE COOTBETCTEYEOT BRIIEYKASAHHEIM
KPHTEPHAM BLCTABICHAA oneHok B |, 2, 3 Ganna

Maxcumarbnmii Gain




Cnacubo 3a
BHUMaHue!



