Odusuka. 9 kmace I'BD (nucemenHas Gpopma)

VY1Bepxaeno IIpukazom qupexkropa ®I'BHY «DUIT»
ot 15.11.2021 r. Ne 165-I1

CIIEUOUKALINA
IK3aMEeHALMOHHBIX MaTepHAJIOB JJisl npoBeaeHust B 2022 roay
rocyJapcTBEHHOI'0 BbIIyCKHOI'0 9K3aMEHa 10 00pa30BaTe/IbHbIM
MporpaMMaM OCHOBHOT0 0011ero oopazoBanus (mucbMenHasi popma)
no ®U3NKE

1. HazHayeHue 3K3aMeHALNOHHOW PadoThI

TocynapcrBeHHbIl BhIyCcKHO# dk3ameH (['BD) npeacrapnseT coboii popmy
TOCYIapCTBEHHON WTOTOBOM aTTecTaliu 10 00pa3oBaTeNbHBIM IPOrpaMMaM
OCHOBHOTO 00mero oOpa3oBaHMs, MPOBOAMMONW B MLENAX ONpPEACICHUS
COOTBETCTBUSI  PE3YyJbTATOB  OCBOCHMS oOOydaromumucs 00pa3oBaTeIbHBIX
MpOrpaMM OCHOBHOTO 0O0IIero oOpa3oBaHHsI COOTBETCTBYIOIIUM TpeOOBAHUSAM
(deneparbHOTO  TOCYIAapCTBEHHOrO0  00Opa3oBaTeNbHOTO  craHaapra. [ BD
MPOBOJMTCS JJIsi O00YYaroIIMXCsl, OCBAMBAIOIIMX O00Opa30BaTENbHBIC MPOTPaMMbI
OCHOBHOT0 00m1iero o0pa3oBaHMs B CHEHHUAIbHBIX Yy4eOHO-BOCHHMTATEIbHBIX
VUPESKACHUSIX 3aKPBITOTO THMA, a TAaKKe B YUPEXKICHUAK, HCIIONHIIOMINX
Haka3aHWe B BUJE JIMIICHUS CBOOOMBI, a TaKkKe IS OO0YYAIONIMXCS, YKCTEPHOB
C OrpaHUYEHHBIMHI BO3MOXHOCTSIMH 3[I0POBBSI, 00yUaroImuXcsl, SKCTEPHOB — AeTeM-
WHBAJUIOB M HHBAIWAOB, OCBAaMBAIOUIMX OOpa30BaTENbHBIE IPOTPaMMBbI
OCHOBHOTO 00IIIer0 00pa3oBaHMUsI.

I'BO npoBoaurcst B coorBeTcTBUM ¢ DeepanbHbIM 3aKOHOM OT 29.12.2012
Ne 273-@3 «O6 oOpasoBanun B Poccuiickoii ®Denepauun» u  Ilopsakom
MPOBENEHNs TOCYAAPCTBEHHON WTOTOBOM aTTecTalud IO 00pa3oBaTENbHBIM
mporpaMMaM OCHOBHOTO O0IMIero oO0pa3oBaHHs, YTBEPKIEHHBIM MPHKA30M
Munnpocsemenust Poccun u PocobpHamzopa ot 07.11.2018 Ne 189/1513
(3apeructpupoBad B Muntocte Poccun 10.12.2018 Ne 52952).

2. I[OKyMeHTLI, onmpeaeassrouiue CoACpKaHue 3IK3aMeHAIMOHHOI paﬁOTLI

CognepxaHue OK3aMECHAIMOHHOH pabOTHl  ompefensercss Ha  OCHOBE
(eneparbHOTO  TOCYIApPCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAApTa OCHOBHOTO
obmiero obpazoBanus (mpuka3 MuHoOpHayku Poccum ot 17.12.2010 Ne 1897)
¢ yuérom [IpumepHO# OCHOBHOI 00pa30BaTEILHON MPOrPaMMbl OCHOBHOT'O OOIIIEr0O
obpazoBanusi (omoOpeHa pemeHneM (emepanbHOrO  y4eOHO-METOJHIECKOTO
o0bearHeHus Mo 001IeMy oOpasoBaHuio (potokoit ot 08.04.2015 Ne 1/15)).

B sk3aMeHaIoHHON paboTe oOecredeHa MPeeMCTBEHHOCTh MPOBEPSIEMOTO
coaepxkanusi ¢ heieparbHBIM KOMIIOHEHTOM FOCYAapCTBEHHOTO 00Pa30BaTeIbHOTO
CTaH/apTa OCHOBHOTO o0Imero oopaszoBaHus (mpuka3 MwuHOOpazoBanus Poccun
ot 05.03.2004 Ne 1089 «OO6 yrtBepxaeHun (eAepaibHOTO  KOMITOHEHTA
rOCyIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYAIBHOTO OOIIEro, OCHOBHOTO
o01Iero u cpeiHero (TOJHOT0) 00IIero 00pa3oBaHUs» ).
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3. CTpyKTypa H cofep:kaHHe IK3aMeHAIMOHHOIi padoThI

BapuaHT 3K3aMeHaIMOHHON pabOTHI COAEPKUT 18 3amaHuii, pa3TMIaronIuXCs
(bopMoii 1 ypOBHEM CII0KHOCTH.
Pabota conepxxut 15 3amanuii ¢ KpaTKUM OTBETOM, U3 KOTOPbIX 10 3amanuii —
C 3alHCBI0 OJJHOTO BEPHOTO OTBETA U3 YETBHIPEX NPEINIOKEHHBIX M 5 3aJaHui —
Ha YCTaHOBJIECHHWE COOTBETCTBHS M MHOXXCCTBEHHBIH BBIOOp. Pabora comepxwut
3 3amaHus ¢ pa3BEPHYTHIM OTBETOM, OJHO M3 KOTOPBIX MPEJCTaBIseT cOOOi
KaueCTBEHHYIO 3aJauy, a [[Ba 3alaHus — pacUETHBIE 3aJaUH.
B sK3aMeHAIMOHHBIX MaTepHalaxX MPOBEPSIIOTCS AIEMEHTHI CONCPKaHUS W3
CJICYIOMNUX Pa3/iesioB (TeM) Kypca (HH3HKH.
— MexaHuueckue SBIEHUS.
— Temnnossle sBIEHUS.
— DJeKTpOMarHUTHBIE SIBICHHUS.
— KBsanroBble sBieHUS.
OOmee KONMYECTBO 3aJaHUI B 3K3aMCHAIIMOHHOM paboTe IO KaXIOMy
U3 pa3/iesioB  MPUOIHM3UTENEHO  MPOMOPHHOHANEHO €ro  COJIep)KaTeNbHOMY
HAMoOJHEHMIO U y4eOHOMY BPEMEHH, OTBOJMMOMY Ha M3ydeHHE JAaHHOTO paszena
B IIKOJILHOM Kypce (u3uku. B tabmmie | mpuBeneHo pacnpeaeneHue 3aAaHuid mo
OCHOBHBIM COJIEP>KaTEIbHBIM Pa3elaM.

Tabnuya 1. Pacnpedenenue 3a0anuti
10 OCHOBHBLM COOEPACAMENbHBIM PA30eam (memam) Kypca Qusuku

Paznen kypca Guzuku KonnuecTBo 3amanuii
MexaHn4ecKue sIBJICHUS 6-8
TerioBbIe SBICHUS 3-5
ONeKTpOMAarHUTHbIE SIBICHUS 4-6
KBaHTOBBIC SIBJICHUS 1-2

Uroro 18

DK3aMeHalMOHHasl paboTa MpoBepseT Hauboliee BaXKHBIC YMCHUS,
dopmupyemble pu U3y4YeHHH Kypca ¢usuku. B Tabmume 2 mpuBeaeHO
pacnpezeneHe 3aJaHui 1Mo MPOBEPSEMbIM YMEHHUSAM H CII0CO0aM JICHCTBHUIA.
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Tabruya 2. Pacnpedenenue 3a0anuii
nO NPOBEPAEMbIM YMEHUAM U CHOCOOAM OelcmBull

Komu- | MakcumanbHbIH

. . yecTBO | MEPBUYHBIN Gaut
IIpoBepsiemble yMeHUS U CITIOCOOBI IEHCTBUI

3aja- | 3@ BBIIOJHCHHC
HH 3aJJaHHH
1. BnageHue OCHOBHBIM IOHSATHHMHBIM alIapaToM 11 13

IIKOJIBHOTO Kypca (U3UKH  (HOHUMAHUE CMbICAd
ROHAMUL, (DUSUYECKUX S6NEeHUU, DUIUYECKUX SeUHUTL,
Quzuyeckux 3aKonos)

2. Bnanenue OCHOBHBIM TOHSATHUHHBIM amnIapaTom 3 6
LIKOJILHOTO Kypca GU3WKU (aHanu3  husudeckux
A6IEHUL U Npoyeccos)

3. Bnanenue ocHOBaMU 3HaHMH O METOJAaX HAY4HOI'O 1 1

MO3HAHUS U YKCNIEPUMEHTAIbHBIMU YMEHUAMH

4. Pemienue 3a1a4 pa3IMyHOro THIA 3 8
Hroro 18 28

4. Pacnipenenenne 3aiaHuii IK3aMeHAllMOHHOI padoThI
MO YPOBHSAM CJIOKHOCTH

B  ok3ameHanmoHHOW paboTe  TpenCTaBICHHI  3aJaHUS  0Aa30BOTO
Y TOBBILIEHHOTO ypOBHEW cioxkHocTH. K 3amaHusiM 6a30BOro ypoBHSI OTHOCHTCS
15 3apaHuii ¢ KpaTKUM OTBETOM. DTO TPOCTHIE 3aJaHHUs, TIPOBEPSIOIINE YCBOCHUE
HanboJee BaXKHBIX (PU3UUECKUX TTOHITUH, MOJETICH, SIBICHUN 1 3aKOHOB.

K 3amaHusM MOBBIIEHHOTO YPOBHS OTHOCATCS 3 3aJaHUs C pa3BEPHYTHIM
OTBETOM. OTH 3aJaHHs HaNpaBleHbl Ha IMPOBEPKY YMEHHS pellaTh pacu&THBIC
M KaydeCTBEHHbIC 3amaud. B Tabnuie 3 mpeAcTaBlIeHO pacrpeieiicHHe 3adaHui
10 YPOBHSM CJIOKHOCTH.

Tabnuya 3. Pacnpeoenenue 3a0anutl no ypOGHAM CLOHCHOCMU

Odusuka. 9 kmace I'BD (nucemenHas Gpopma)

6. [lonoJHUTeIbHbIE MATEPUAJILI M 000PY10BAHUE

IlepeueHs TOMOTHUTENBHBIX MATEPUATIOB U 00OPYIOBAaHUS, UCTIONB30BAHUE
KOTOpBIX paspelieHo Inpu nposeieHud [BD-9, yrBepxkpaercs MNpHUKa3oM
Munnpocsenienus: Poccuu u PocodpHanzopa.

IIpu npoeenenun I'BD-9 B mucbMmeHHOW (opme Mo ¢Gu3MKe y KaxkKIOro
9K3aMEHYEeMOT0 JOJDKHBI OBITh HEMPOTPaMMHUPYEMBIH KaIbKYJISATOP U JTUHEHKa.

7. Cucrema olleHUBAHUS BbINOJHEHHUSA OT/AeJbHbIX 3aaHui
H IK3aMeHalMOHHOI1 pa0oThl B 11€JIOM

BepHoe BbImonHeHHe Kaxaoro w3 3amanuii 3-6, 8, 10-12, 14 u 15
oleHNBaeTCs 1 MepBUYHBIM OaIIOM.

Bephnoe BwinmonHeHne kaxaoro u3 3amanui 1, 2, 7, 9 u 13 ouenuBaercs
2 MepBUYHBIMU OaJylaMH, €CIIM BEPHO YKa3aHbl BCE JIEMEHTHI OTBeTa, 1 Oamiom,
eCIM TPaBUJIBHO YKa3aH XOTs Obl OAMH 3ieMeHT oTBera, W (0 OammoB, eciu
OTCYTCTBYIOT JJIEMEHTHI NPABHJIBHOTO OTBEeTa. [IpH 3ammcu OTBETOB Ha 3aIaHUs
7 1 9 mopsAROK 3anucH UM HEe NMEeT 3HAYCHMUS.

MakcuMalTbHBIH TEPBUYHBIA 0a/uT 3a BBINOJHEHWE JK3aMCHAIIMOHHOM
paboTsl — 28.

IlepeBon mepBHYHBIX OaJUTOB, MOJYYEHHBIX YYaCTHUKOM JK3aMeHa
3a BBINOJIHEHWE BCEX 3aJaHUH DK3aMECHAIIMOHHOW paboThl, B MATHOALIHHYIO
CUCTEMY OLIEHKH OCYLIECTBIISETCS ¢ y4ETOM NMPUBEAEHHON HIKE HIKaJIbl IEPEBOJA.

Llkana nepeeooa nepsuyHvIX 6aN106 8 NAMUOALILHYIO OMMEMKY

OTMeTKa 0 MATHOAUILHON IIKaje «2» «3» «4y «5»

JlnamnazoH epBUYHBIX OAJLIOB 0-7 8-14 15-21 22-28

[IpoueHT MaKCHMaNBHOIO Oaia
YpoBeHb Konu- Makcu- port
. | 3a3amaHus JAHHOTO YPOBHS CJIIOKHOCTH
CII0)KHOCTH YeCTBO | MaJIbHBIN
. N 0T MakCHMaJIbHOTO OaJia 3a BCio paboTy,
3alaHUuN 3alaHuN Oain
paBHOTrO 28
BbazoBbIit 15 20 71
IToBEIIIEHHBIH 3 8 29
Hroro 18 28 100

5. IIpoa0ZKUTEILHOCTh IK3aMeHALMOHHO padoThI

Ha BbImoNMHEHHE 3K3aMEHAIIMOHHON paboThI MO (GU3MKE MPEAOCTaBISICTCS
2 gaca 30 munyT (150 MUHYT).
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8. I3MeHeHus1 B 3K3aMeHAMOHHBIX MaTepuanax 2022 roga
no cpaBHeHu1o ¢ 2021 ronom

Vi3MeHeHHsT CTPYKTYpbl M COJEp)KaHHsl HK3aMEHAL[MOHHBIX MaTepHaioB
OTCYTCTBYIOT.
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Tpunoocenue 06 Makcu-
O0001IEHHBII NIAH BADHAHTA JK3aMEHALMOHHBIX MaTePHAJIOB O3Ha- I YpoBeHb MaJIbHBII
T'B3-9 2022 roaga no ®PU3UKE (nucbmenHas popma) HCHHC POBCPACMBIC SJIEMCHTEI CII0KHOCTH GaJit 3a
3aJaHus CoJepIKaHHA
3aJaHusl | BBITOJTHEHUE
B pabote AN
Ypoenu cnoocnocmu 3a0anus: b — 6azoeswiil; 11 — nogvluuennulil. A
KauectBennass 3amaua  (MeXaHHUYecKHe,
0603Ha- Maxkcn- 16 TEIVIOBBIE WM 3JEKTPOMATHMTHBIE — SIB- I1 2
YpoBeHb MaJIbHBIA
yeHue IIpoBepsieMble 271€MEHTBI P JICHIIS)
CJIOKHOCTH |  Oa 3a -
3aJaHus coJlepKaHMs PacuérHass 3amaua (MexaHWYeCKHE WIH
3aJlaHUsl  |BBINOJIHEHHE 17 I1 3
B pabote TEIUTIOBBIC SBJICHUSI)
3a7aHus -
acu€THas 3agada (JCKTPOMArHUTHBIC SIB-
1 ®uznueckne noHATUSA. Du3NYEecKHe BeJH- b 2 18 fenns) ( p II 3
YHHBI U IPUOOPHI JTST H3MEPEHUS ~
Bcero 3agannii — 18;
du3ryecKre BETUYUHBI H UX SITUHUIIBI b 2 N .
U3 HUX IO TUILY 33JJaHUH: C KPATKUM OTBETOM — 15; ¢ pa3BEpHYTHIM OTBETOM — 3;
3 Mexanndeckoe naBwkeHue. PaBHOMepHOE b 1 110 ypoBHIO croxuocTr: b — 15; I1— 3.
1 paBHOYCKOPEHHOC ABHKEHNE MakcuMalbHbIi 0aiut 3a paboTy — 28.
3akonbl HetotoHa. Cuiibl B IpUPOE b 1 O61uee BpeMs BhIMONHEHUS pa0oThl — 2 yaca 30 munyT (150 MunyT).
5 Mexanndyeckne KoneOaHHS H  BOJIHBL b 1
JIBI>KEHME IO OKPY>KHOCTH
6 JlaBmenne.  3akom  [lackams.  3akoH b 1
Apxumena. IInoTHocTs BemecTBa
7 MexaHu4ecKkue SIBICHUS (QHAIU3 Hpoyec- b 2
€08, UsMeHeHue PU3UYeCKUx 8eIUdUH @ npo-
yeccax, YCMAaHoGNIeHUe  COOMEemCmaus
MeAHCOY GeUHUHAMU U POPMYAAMU)
8 TemnsoBbIe SIBICHUS b
TeruioBble SIBICHUS (aHAIU3 NPOYECCOB, U3- b 2
MeHeHue Qu3UUecKux 8enudUuH 8 Npoyeccax,
yCmaHognenue — COOMGEMCmeUus — Medcoy
BeNUUUHAMU U POPMYAAMU)
10 OnexTpu3anus Tel, IOCTOSHHBIA TOK b 1
11 MarsuTHOE MoJie b 1
12 OJeMEeHTbl ONTUKU. OJIEKTPOMarHUTHBIE b 1
BOJIHBI
DNEKTPOMArHUTHBIC SIBICHUS (AHAMU3 NPO-
13 yeccos, usMeHeHue @QUI3UYECKUX GerudUH B 5
6 npoyeccax, yYCMaHmosieHue CcoOmeemcm-
8USL MedHCOY BeUYUHAMU U POpMYTaMUL)
14 CocTaB aTOMHOTO si/ipa. SIIepHbIe peakiu b 1
15 Biagenue ocHoBaMH 3HaHHMI O METOIaX Ha- B |
YYHOTO TIO3HAHUS
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IosicHenuns Kk o0pa3uy IK3aMeHALMOHHOI'0 MaTepuaJia
I'B2-9 (mucbmenHas ¢popma)
no ®U3NKE

IIpn o3HaKOMIICHMH C 00pa3loOM 3K3aMeHAI[MOHHOTro Martepuana ['BD-9
(mucbMeHHas Gopma) cieayer UMeTh B BHIY, YTO B 00paslie MpEACTaBICHbBI
KOHKpPETHbIE TNIPUMEPHl 3aJaHUil, HE WCYEPIBIBAIONINE BCEr0 MHOTr000pasus
BO3MOXHBEIX  (DOPMYTHPOBOK 3aJaHWii HA KaXJIOH TIIO3MIMHM  BapHaHTa
9K3aMEHAIMOHHOM PabOTHI.

Haznauenne oOpasna SK3aMEHAIIMOHHOTO MaTepHajia 3aKIIouaeTcs B TOM,
9TO0BI JaTh BO3MOXHOCTH TI00OMY y4acTHHKY I'BD cocraBuTh mpencTaBieHHE
0 CTPYKType OyAyIIMX BapHaHTOB SK3aMEHAIMOHHEIX MAaTepHajloB, KOJIHIECTBE
3asiaHuii, 00 uX opMe u ypOBHE CIOKHOCTH.

OTH CBeJICHUS TO3BOJIAT BBITYCKHUKAM BBIpabOTaTh CTPATETHIO MTOATOTOBKU
k I'B3-9 o ¢usnke B 2022 1.
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O0pa3en 3K3aMEeHAIMOHHOT0 MaTepuaJa
I'B2-9 (mucbmennasi popma) 2022 rona no ®U3UKE

I/IHCprRIIl/IH 1O BBINIOJTHCHUIO pa60T1,1

Ha BBITIONTHEHNE SK3aMEHAIMOHHON PabOTHI 0 (hH3HKE OTBOAMTCA 2,5 daca
(150 munyT). PaboTa BKItodaeT B ceOs 18 3amanuii.

OtBeTbl K 3amaHusiM 1—15 3anumuTe B HOJS OTBETOB B paboTe, a 3aTeM
nepeHecuTe B OMaHK OTBETOB. 11 3TOro B OJIaHKE OTBETOB 3allUIIUTE HOMEpa
BCeX 3a/IaHUI B CTOJIOCI] CIIETYIOUIMM 00pa3oM:

1y

2)

3)

14)

15)

OtBetsl K 3amanusM 1—-15 3anummurte B OJlaHK OTBETOB CIpaBa OT HOMEPOB
COOTBETCTBYIOIIMX 3anaHuii. OTBeThl K 3amanusam 3—6, 8, 10-12, 14 u 15
3allUCHIBAIOTCS B BUAE OAHOW WH(PBIL, KOTOpas COOTBETCTBYET HOMEpPY
npaBwibHOrO oTBeTa. OTBETHI K 3amanusm 1, 2, 7, 9 u 13 3anuceiBaroTcst B BUIE
[10CJIE0BATEIBHOCTH IU(D.

3amanus 16—18 TpedyroT pa3BEpHyTOro oTBeTa. B OiI1aHKe OTBETOB YKAXKHUTE
HOMED 33/IaHUsI U 3aIUIIATE €ro MOJHOE PelIeHuE.

IIpu BbIMONHEHWH pabOTHl  pa3pelIaeTcss HCIOJIb30BaTh  JIMHEHKY
1 HENIPOTrPaMMHUPYEMBIil KaJIbKyIATOP.

Bnank oTBEeTOB 3amojHSAETCS SPKUMH YEPHBIMU udepHHIaMH. Jlomyckaercs
UCIIOJIb30BAHUE TeJICBOM MM KaIMUIIPHON PyUKH.

Ilpu BBINONHEHWH 3aJaHUHA MOXKHO TIOJIb30BATHCS YCPHOBHUKOM. 3amUCH
B paboTe U YepPHOBUKE HE YUUTHIBAIOTCS NIPU OLIEHUBAHUU PabOTEHI.

Bannelr, momydeHHsle Bamu 3a BBHITOTHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
[TocrapaiiTech BBINOJHUTH KaK MOXKHO OOJIbllle 3aJaHUi M HaOpaTb HauOoJblee
KOJINYECTBO OaIJIOB.

Kenaem ycnexa!
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Hwxe npuBeeHbI ClipaBOYHBIE JaHHBIE, KOTOPBIE MOTYT MOHAIOOUTECST Bam v - v
[IpH BHITOTHEHHH PAGOTSL. nejibHast Ten.noeMKoc)T:[l, JeJIbHAS TEMJI0TA
K
BOJIBI 4200 apooOpa3oBaHMsl BOJIBI 2,3-10° AL
JlecsiTHYHBIC NPUCTABKH kr-°C KT
HaunmenoBanue O6o3Ha4yeHUE MHuoxwurens XK K
9 cnupTa 2400 A napooGpazosanus crupra | 9,0-10° AL
rura I 10 xr-°C Kr
Mera M 10° Jx Tk
5
— K 10° Jbaa 2100 .°C [JIABJICHUS JIbIA 3,3-10 o
TeKTO r 10
CaHTH c 1072 ATFOMUHHSI 920 Ibf TUTaBJICHHUS CBUHIIA 2,5-10* LS
0" kr-°C KT
MUJLTH M
MHKDO MK 10°° cTanmm 500 Ibf IUTABJICHUS OJIOBA 5,9-10* L
107 kr-°C KT
HaHO H
KoOHCTAHTBI OpOH3BI 420 21}? IJIABJICHUS CTAJIH 7,8-10* AL
kr-°C KT
M
=10—
YCKOpeHHe CBOOOTHOTO MajieHus Ha 3emie g 2z — 400 Ibf cropanus cimpra 29107 Jox
3 kT - °C KT
_ 1 H-m
IPaBUTALIMOHHAS TIOCTOSHHAS G=67-107 —— e 400 Hox CTOPAHHS KEPOCHHA 46107 Hox
KI' KT - O K
- g M
CKOPOCTb CBETA B BaKyyMe c=3-10"— 0JIOBa 230 Jox cropanus OcH3MHA 4,6-10 AL
Y kr-°C KT
3J€MEHTAapPHBIN SJIEKTPUUECKUN 3apsi]T e=1,6- 107 Kn Jox
CBHHIA 130 -
IlioTHOCTH kr - °C
KT JipeBecuHa Kr
Gensun 710 e (cyxast cocHa) 400 o TemnepaTypa niaBJeHust TemnepaTypa KHNEHHUs!
CBHHIIA 327 °C BOJTBI 100 °C
KT KT
cnupT 800 — napadus 900 — onoBa 232°C crupra 78 °C
M M
Jbaa 0°C
KT . KT
KEpOCHH 800 — nén 900 —
M M o 2
M - MM °
KT . KT MMM
macro mammmmoe | 900 S — 2700 YaeabHoe d1eKTpruYecKoe CONPOTUBIIEHHE, " (nipu 20 °C)
M M cepebpo 0,016 HUKEJINH 0,4
KT KT
BOJa 1000 — Mpamop 2700 — Melb 0,017 HHXPOM (CILIaB) 1,1
M M TIOMUHHA 0,028 hexpanb 1,2
KT KT
MOJIOKO IEJIBHOE 1030 — LIUHK 7100 — KeIeso 0.10
M M
KT KT HopmasbHbie yeroust: gasinerne 10° ITa, Temmepatypa 0 °C
BOJIa MOPCKast 1030 — CTaJb, XKEIE30 7800 — ‘ 1 y A : patyp
M M
KT KT
JIMLEPUH 1260 — Menb 8900 —
M M
KT KT
PTYTb 13600 — CBHUHEI] 11350 —
M M
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Omeemamu Kk 3a0anuam 1-15 aenawomca  yugpa, uucio uau
nocnedosamenvrhocmy yugp. Omeem 3anumiume 6 none omeema 6 mekcme
pabomeul, a 3amem nepenecume ¢ BIIAHK OTBETOB cnpasa om Homepa

Ha pucyHke mpeacTaBieHbl IpaQUKH 3aBHCHUMOCTH KOOPJMHATHI X OT BPEMEHH !
qutst uetbipéx ten (A, b, B u I'), nBuxkynmxcs Brosb ocu Ox.

coomeemcmeyiouieco 3aoanusn. Eounuuvl usmepenus pusuueckux eenuuun o 1\1
RUCAmMb He HYICHO. 1)
3
) B
IIl YcTaHOBUTE  COOTBETCTBHE  MEXIy  (U3UUECKUMH  TOHATHAMH W HX
OmpeleNeHUsAMH: K KaKIOMY OJJIEMEHTY IIepBoro crojilia moxdepure 1
COOTBETCTBYIOILIMI 2JIEMEHT U3 BTOPOTO CTONOLA. 0 62 o e
OU3SNYECKUE IMTOHATHUA OITPEAEJIEHM A -1
A) MaTepualibHas TOYKa 1) JIMHHUSA, TI0 KOTOPOM JBHIKETCS TETIO -2 A
b) mepeweruerne 2) TelIo, PasMEPhl KOTOPOTO MCHBLIC | MM Kakoe(-ue) u3 ten nBuxercs(-yTcs) B MOJOKUTESILHOM HANPaBICHUN OCU?
3) Teno, pasMepaMH KOTOPOTO B 3aJaHHBIX
YCJIOBUSIX MOXKHO IPeHEOpeUb 1) Ttomeko Teno I
4) BeKTOD, COeIMHAIOMUH HayalbHOE 2) tomeko Tenal u B
MOJIOKEHUE Teaa C€ €ro IMOCIENyHOUIUM 3) tenab,Bul
MOJIOXKCHUEM 4) Bce Tena

5) JUIMHA TPAEeKTOPHUHM, IO KOTOPOH JBHUIaoCh

TEJ0 OTBeT: D

Orser: IIl Ha pucynke npuBenéH rpaguk 3aBUCUMOCTH MOJIYJS CKOPOCTH HPSMOJMHENHO
JBIKYIIETOCS TEIa OT BPEMEHH B HHEPIHATLHOM CHCTEME OTCUETA.

YcTaHOBHTE COOTBETCTBHE MEXIY (U3MYCCKUMU BEIHYMHAMH U COUHHLIAMU v, M/c §
M3MEpPEHHs JTHX BEIWYHMH: K KOKIOMY JJIEMEHTY TEepPBOTO CTOJIONA MOIOepHuTe y B
COOTBETCTBYIOUIMH JIEMEHT U3 BTOPOTO CTOJIOIIA. 10f-----

I
OU3NYECKUE BEJIMYVHBI EJAVIHUIbI U3BMEPEHU ! :
A) cuia ynpyroctu 1) ammep (A) : :
B) HanpskeHue 2) om (Om) : I c D
3) mackaib (I1a) f T i » —n
) 0 12 3 4 5 B¢

4) BomsT (B)

5) =broToH (H)
Ha xakom(-ux) yuactke(-ax) cymma CHJI, JICHCTBYIOIIMX HA TEJIO, paBHA HYIIO?

Orger: 1) nayvactkax O4 u BC
2) TOJBKO HA ydacTke 4B
3) Haywactkax ABu CD
4) Tonbeko Ha ydacTke CD

OTBeT: D
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Odusuka. 9 kmace I'BD (nucemenHas Gpopma)

MarepuranpHasi TOYKa JBUKETCS MO OKPYXXHOCTH CO CKOpPOCThIO 2 M/c. Monmyib
CKOPOCTH TOYKH U3MEHWIICS U cTain paBeH 4 m/c. [1pu aTom

1) dyacrtoTa 0OpaleHns TOYKU MO OKPYKHOCTH yBEJIMYHUIACh B 2 pa3a
2) dYacToTa 00paleHus TOYKU O OKPY)KHOCTH yMEHBIIMIACK B 2 pas3a
3) mepuof oOpamieHus TOUKH 10 OKPYKHOCTH YBEIHUIHICS B 2 pasa
4) mepuoz oOpanieHust TOUYKHU MO OKPYKHOCTH YMEHBIIHJICS B 4 pa3a

OTBeT: D

B cocyme c Bomoif HaxomdATcs dUeThIpe OpycKa, KOTOpblE B PaBHOBECHH
pacrionararoTcsi Tak, Kak MOKa3aHO Ha pucyHKe. bpycku 1 n 3 mpuBsi3aHbl HUTBIO
KO JHY cocyna. bpycku caenaHsl U3 pa3HBIX MaTepHalIoB, HO UIMEIOT OAMHAKOBEIE
pa3mepsl. Ha kakoif u3 OpycKoB JeHCTByeT HaHMEHBINAs BRITAIKUBAIOIIAS CHIA?

1 2

1) Ha Opycok 1
2) Ha Gpycok 2
3) Ha O6pycok 3
4) Ha 6pycok 4

OTBeT: D

© 2022 depepanbHas cityx0a 1o Han3opy B chepe 00pa3oBaHus U HAYKH
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Odusuka. 9 kmace I'BD (nucemenHas Gpopma)

Ha pucynke mpezncrtasieH rpadyik TapMOHHYECKHX KoJIeOaHMIT MaTeMaTHYecKoro
MasTHUKA.

X, M

0,05 A

b

B
O,SV 2l5 v t’ C
—0,05

)4 3 OPEAIIOKCHHOTI'O IIEPECUHS yTBep)KI[eHPIfI BI)I6epI/ITC ABa IMPaBUJIbHBIX. Vxkaxure
HUX HOMEpa.

1) Ilepuon xonebanuii MasTHUKA paBeH 1 c.

2) Yacrora konebanuit masTHuKa pasHa 0,5 I'n.

3) Ilpu mepexofe U3 COCTOSHMSA, COOTBETCTBYomEro Touke b, B cocTosHwme,
COOTBETCTBYIOLLIEE TOUKE B, MonHas MexaHUUYecKas JHEPrus MasTHHUKA
0CTa€TCsl MOCTOSHHOM.

4) AmniuTyna Konebanuil MasitHuka pasHa 0,1 M.

5) B cocTosHMM, COOTBETCTBYIOIIEM TOYKe A Ha rpajuke, MasTHUK HMEET
MaKCUMaJIbHYI0 KUHETHYIECKYIO SHEPTHUIO.

OrtBerT:

[Ipu omyckaHuu B CTakaH ¢ ropsueil BOJOW EPEBSIHHON U aTIOMHUHUEBOM JIOXKEK
OBICTpee HarpeBaeTcs

l) AJIFOMHMHHUEBAA JIOXKKA, TaK KaK IIJIOTHOCTb aJITOMUHUA 0ol

2) AJIIOMHUHUECBAs JIOKKA, TaK KaK TCTIJIOIMPOBOAHOCTH aJIFOMHUHMS BBIIIC
3) ACPCBAHHAA JIOXKKA, TaK KaK IJIOTHOCTb I€PEBAa MCHBIIC

4) ACPEBSIHHAA JIOKKA, TaK KAK TCIIOIIPOBOAHOCTE A€PEBA HIKE

OTBeT: D

© 2022 depepanbHas cityx0a 1o Han3opy B chepe 00pa3oBaHuUs U HAYKH
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Odusuka. 9 kmace I'BD (nucemenHas Gpopma)

E Ha pucyHke npuBenéH rpaguk 3aBUCMOCTH TEMIIEPATYPHI ¢ BOJBI OT BPEMEHH T .
Haj moBepXHOCTBIO BOABI HOAICPKUBACTCSI HOPMAITbHOE aTMOC(EpHOE TaBIICHHE.

X

0 5 10 15 20 T, MHH.
Hcnone3yst AaHHble Tpaduka, BBHIOEPUTE W3 TMPEIOKESHHOTO TEPEeUHs aBa
MIPaBUIIBHBIX YTBEPKACHHUS. YKaKHUTE HX HOMEPA.

1) B mpouecce BB BHyTpeHHsA S5HEPTUS BOJBI OCTAETCS HEU3MEHHOM.

2) B mpouecce BI' Boja HaxoAUTCsA TOIBKO B )KUIKOM arperaTHOM COCTOSHUH.
3) IlIpouecc JIE COOTBETCTBYET KOHAEHCALUH BOASHOIO Mapa.

4) Ilpouecc HarpeBaHUs BOASHOTO Mapa IPOJOIDKANICS MEHEE 5 MHUH.

5) Ilponecc kunenus BoAbI NponoKancs 10 MuH.

OTBeT:

Manenpkass Kaiuisi MalIMHHOTO Macjia MajaeT MoJ JISHCTBHEM CHIIBI TSDKECTH.
[Mpubnu3MBIIMCE K HAXOASAMICHCS TION HEH OTPUIATENBFHO 3apsHKEHHOH
TOPU3OHTAIBHON IUIACTUHE, KaIuld TOCTENEHHO TEpAET CKOPOCTh U B KAaKOW-TO
MOMEHT 3aBUCAET HaJ ryiacTuHoi. KakoB 3Hak 3apsiia karm?

1) oTpULATENLHBIH

2) TOJIOKHUTEIBHBINA

3) Karumsl MOJKET UMETb 3apsf JIF000ro 3Haka
4) 3apsj Kaljiu paBeH HyIIO

OTBeT: D

© 2022 depepanbHas cityx0a 1o Han3opy B chepe 00pa3oBaHus U HAYKH
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®dusuka. 9 kiace I'BD (nucpMenHas popma)

IIpoBogHMK, 1O KOTOPOMY IPOTEKAeT OSIEKTPUUECKUH TOK [, pPacronokeH
HEPNEHIUKYISPHO MIOCKOCTH uepTexka (CM. pHCYHOK). PacnonoxeHue kakoi u3
MarHUTHBIX CTPENOK, B3aMMOAEHCTBYIOIINX C MarHUTHBIM TIOJIEeM MPOBOJHHKA
C TOKOM, [I0Ka3aHO IIPABUIIBHO?

|
S

SN I “

4 A ® < ,'l>N2
\N$3S

1) crpenku 1
2) cTpeiKu 2
3) cTpenku 3
4) crpenku 4

OrtBerT: D

Ha pucyHke wu300paxkéH XOA Jy4a, MaJaloliero Ha COOHPAIOUIYIO JIMH3Y

c oxycHEIM paccrossHMeM F. Xomy MpoIIeANIero depe3 JMH3Y JIyda
COOTBCTCTBYCT IIYHKTHPHAS JINMHUSA
4
e 3.
~ N N Se ~. . 2
2F F I 2F
1
1 1
2) 2
3) 3
4) 4
Ortsert: D
© 2022 depepanbHas cityx0a 1o Han3opy B chepe 00pa3oBaHuUs U HAYKH

16




®dusuka. 9 kiace I'BD (nucpMenHas popma)

W3 menu, cocrosmied U3 MCTOYHMKA TOKa, KIO4Ya, aMIepMETpa M IBYX
MOCNIeIOBATENbHO  COEAMHEHHBIX OJMHAKOBBIX JIaMIIOUYEK, YHAIWIU OJIHY
JIAMIOYKY. YCTaHOBHTE COOTBETCTBHE MEXIY (M3NYECKHMH BEIHYMHAMH U UX
BO3MOXKHBIMU U3MEHEHUSIMU IIPU yJAJIEHUM OJHON JaMIOYKH W3 3JIEKTPUUECKOH
LETH.

Jlis Ka>K[0 BEJIMYHMHBI ONIPENEIUTE COOTBETCTBYIOLINN XapaKTep U3MEHEHMS:

1) yBenuuuBaercs
2) yMeHbIIaeTcs
3) He U3MEHSCTCS

3anumute B TaOMUIly BbIOpaHHbIC HUGPBI A KaXI0H (PU3MUECKOW BEIHMYUHBI.
Ludpsl B OTBETE MOT'YT IIOBTOPSITHCAL.

ITokazanus
ammepMerpa

ConpoTHBIICHUE
enu

Ha pucynke wu300pakeHbl YUeépHbIMH TOUYKAMH

0603HAYEHBI 2EKTPOHBI. AToMy ' B cOOTBeTCTBYET cXeMa

CXeMbl YeTBIpEX aTOMOB.

OTBeT: D

© 2022 depepanbHas cityx0a 1o Han3opy B chepe 00pa3oBaHus U HAYKH
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®dusuka. 9 kiace I'BD (nucpMenHas popma)

JmHy Opycka H3MEepSIOT C MOMOIIBIO IMHEHKH (CM. PHCYHOK). BriOepure BepHYyIO
3aMUCh pe3ysbTaTa U3MEPECHUsS, YUUTHIBAs, YTO MOTPEITHOCTh M3MEPCHUS JTUHBI
paBHa LICHE EeTICHUSI Kbl JIMHCIHKH.

1) 6,5cm
2) (6,0£0,5)cm
3) (6,5+0,25) cm
4) (6,5+0,5) cm

OTBeT: D

He 3a0y0bme nepenecmu ece omeemul 6 B/JIAHK OTBETOB ¢ coomeéemcmeuu
C UHCIDYKUUEll RO 8bINOIHEHUIO PAOOmbl.

© 2022 depepanbHas cityx0a 1o Han3opy B chepe 00pa3oBaHuUs U HAYKH
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Odusuka. 9 kmace I'BD (nucemenHas Gpopma)

Mna 3anucu omeema na 3adanusa 16—-18 ucnonvzyime BJIAHK OTBETOB.
3anumwume cnauana Homep 3a0aHUsA, A 3amem peuienue.

IHonnviii omeem Ha 3adanue 16 Oonycen codeprcamv He MOLKO Omeéem
Ha 6onpoc, HO U €20 PA36EPHYMOoe, 102U1eCKU C6A3AHHOe 000cHo6anue. Omeem
3anucwleaiime 4émKo u pazoopuueo.

KaMmeHb JIe)KHuT Ha JJHE COCy/Ia, MOTHOCTHIO MOTPYKEHHEBIA B BOIY
(cM. pucyHok). Kak M3MeHHMTCS cuila JaBICHHS KaMHS Ha JIHO,
€CJIM BOJly 3aMEHHTh KepocuHOM? OTBET MOSICHUTE.

Jna 3a0anuit 17 u 18 neod6xo0umo 3anucamv noinoe peuwienue, 6Kiiouaouiee
3anuce Kpamkozo ycinosus 3adauu (/amo), 3anuce opmyn, npumeHnenue
KOmMOpbIX Heo0X00uMo u O00CHAMO4HO O1A peuwleHUs 3a0auu, a makyice
MamemamuyecKue npeodpaz0eaHus u pacyémel, npueodAuUe K 4UC1080MYy
omeemy.

Kakoe KoIM4ecTBO TEIUIOTHI MOTPedyeTCs Il TOTO, YTOOBI B CTAJBHON KacTproje
Maccoi 2 xr HarpeTb ot 30 °C no xunenus Boxy maccod 1 kr? TerooOMeHOM
¢ OKpYy’Karomiei cpeoil mpeHeopeys.

Onpeznenure mokazaHus UACAIBHOIO BOJIBTMETpPA, €CIM IMOKA3aHUS aMIlepMeTpa
paBHbI 2 A.

©

—
1 Om 30Mm

8 Om

4 Om

© 2022 depepanbHas cityx0a 1o Han3opy B chepe 00pa3oBaHus U HAYKH
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Odusuka. 9 kmace I'BD (nucemenHas Gpopma)

Cucrema olleHHBaHUS YK3aMEHALUOHHOI padoThl 0 pu3NKe

Bepnoe BbimonHeHue kaxgoro u3 3amanuit 3-6, 8, 10-12, 14 u 15
OIlleHHUBaeTCs | IepBUYHBIM OaJIOM.

BepHoe BwinmonmHeHne kaxaoro u3 3amanuid 1, 2, 7, 9 u 13 oueHuBaercs
2 MepBUYHBIMU OajlaMH, €CJIM BEPHO YKazaHbl BCE DJEMEHTHI OTBeTa, 1 Oamiom,
€CJIM TPaBWIBHO YKa3aH XOTS Obl OJMH dJeMeHT oTBerta, U ( OaioB, eciu
OTCYTCTBYIOT DJIEMEHTHI IPaBHJILHOTO OTBeTa. [IpW 3amuMcu OTBETOB Ha 3a/aHus
7 1 9 nopsAoK 3anucy nudp He UMEET 3HAYCHHUS.

Homep 3axanus IIpaBHJIBHBIH 0TBET
1 34
2 54
3 3
4 3
5 1
6 2
7 23
8 2
9 34
10 1
11 3
12 1
13 21
14 3
15 4

© 2022 depepanbHas cityx0a 1o Han3opy B chepe 00pa3oBaHuUs U HAYKH
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Odusuka. 9 kmace I'BD (nucemenHas Gpopma)

Kpurepuu onieHMBaHUsI BbINOJIHEHNS 3aIaHUI ¢ Pa3BEéPHYTHIM 0TBETOM

KameHsb 5iexut Ha JHE cocy/ia, MOJIHOCTBIO MOTPYKEHHBINA B BOJLY
(cm. pucynok). Kak u3MeHUTCsI cuiia NaBjeHHS KaMHS Ha JTHO,
€CJIM BOAly 3aMeHUTh KepocuHOM? OTBET MOSICHUTE.

O0pa3en BO3MOKHOI'0 0TBETa

1. Cuiia naBiieHUs yBEIMYUTCS.

2. Monyns cuibl  JABJICHUS paBeH PAa3HOCTH MOJIYJEH CHIIBI  TSHKECTH
Y apXMME0BOM CHJIBL, NeMCTBYIOIIMX HAa KaMeHb. I1IOTHOCTh KepocHHA MEHbIlEe
IUIOTHOCTH BoJbl. ClienoBaTeNbHO, MPU 3aMEHE BOJbI KEPOCHHOM YMEHBIINTCS
cuna Apxumena, JIEHCTBYoIas Ha KaMEHb, a CWJIa JaBJICHUS KaMHs Ha JHO
COCy/ia YBEIIUYHUTCS

Coaep:xanne Kputepus Bajuibl

IIpencrasieH NpaBUIbHBIA OTBET HA BOIIPOC, U MIPUBEICHO JOCTATOYHOE 2
000CHOBaHHE, HE COfIeprKalllee OMHO0K

IIpencraBieH NmpaBUIBHBIA OTBET HAa IOCTABICHHBIA BOIPOC, HO €r0 1
000CHOBaHHE HE SIBISCTCS JTOCTATOYHBIM, XOTS COJCPIKHUT 00a dNIeMeHTa
MPaBWJILHOTO OTBETa WJIM yKa3aHHE Ha (U3NYECKHE SBICHHS (3aKOHBI),
MPUYACTHBIE K 00CYKIaeMOMY BOTIPOCY.

NI
IIpencraBnenst KOPPEKTHBIE paccyxaeHus,
K IPaBUJILHOMY OTBETY, HO OTBET SIBHO HE c(HOPMYIHPOBAH

IIPpUBOAAIINEC

IIpencraBneHsl oOLIMe pacCyXAeHHs, HE OTHOCAIIMECS K OTBETy Ha 0
MOCTaBJICHHBIA BOIIPOC.

i
OTBeT Ha BONPOC HEBEPEH HE3aBHCHMO OT TOTO, YTO PACCYXICHHS
[IPaBUJIbHBI, UM HEBEPHBI, WJIK OTCYTCTBYIOT

Maxcumanvruii 6an 2
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Odusuka. 9 kmace I'BD (nucemenHas Gpopma)

Kakoe komH4ecTBO TEIUIOTH! MOTpedyeTcs I TOTO, YTOOBI B CTATBbHOMN KacTproie
Maccoit 2 kr Harpets oT 30 °C mo kxumeHus Bomy maccoif 1 kr? TemmooOmeHoM
C OKpYy’Karomiel cpeoi mpeHeopeys.

Bo03MOKHBII BADHAHT pelieHust

Hano:
m; = 2 KT 0=01+0
my =1 kr o Or=ci-m - (L—1)
1 =500 w-°C Or=cyrmy (- 1)
Tl 0=500-2-70+4200-1-70=364 000 dx
Cr= 4200 —or
kr-°C
t1=30°C
t, =100 °C
0-? Omegem: O =364 000 JIx
Coaep:xanne Kputepus Bauibl

ITpuBeneHO TOMHOE MPaBHIBHOE PEUICHHE, BKIIOYAIOIIEe CIIETyOIIne 3
AIIEMEHTHI:
1) BepHO 3amMcaHO KPAaTKOE YCJIOBHE 33/1a4H;
2) 3anmcaHbl  ypaBHEHUS W (OPMYJNBI, NPUMEHEHHE KOTOPBIX
HEOOXOMMMO W JIOCTATOYHO JUIsl pEIICHHsS 3aJa4d  BBIOPAHHBIM
CrocoOoM (8 OaHHOM peuleHuU — KOIUYeCmeo meniomyl, HeobXxooumoe
0714 HazpesaHusi mea, ypaghenue menio8o2o baianca);
3) BBITIOJNIHEHBI ~ HEOOXOIUMBIE  MaTeMaTHYeCKhe IpeoOpa3oBaHHS
W pacu€Thl, NPUBOJAIIME K MPAaBWILHOMY YHCJIOBOMY OTBETY,
W TpeACTaBieH OTBET. IIpH 3TOM JOMyCKAaeTCsl PELICHHE «IIO0 YaCTIM)»
(c IPOMEKYTOUHBIMHU BEIYHCIICHUSIMA)
[IpaBunpHO  3amucaHbl  HEOOXoAUMble  (OPMYNbI,  MPOBEICHBI 2
BBIYUCIICHUSI M TIOY4€H OTBET (BEPHBIM WIIM HEBEPHBII), HO JOMyIIeHa
omuOKa B 3aIMUCH KPaTKOTO yCIOBUS WiH nepeBoje exuaui B CU.

nim
[IpeacraBneHo MpaBWIBHOE pELIEHHE TOJBKO B OOIIEM BHIE,
0e3 KaKIX-T100 YHUCIIOBEIX PACUETOB.

nimn
3anucaHbl ypaBHEHHS U (OPMYJIIbI, IPUMEHEHHE KOTOPBIX HEOOXOAMMO
U_JIOCTAaTOYHO JUIS pEIIeHHsl 3aJadd BBIOpAaHHBIM CIIOCOOOM, HO
B MaTeMaTHYeCKUX NpeoOpa3OBaHUSX WM BBIYUCICHHSAX JOMyIIeHa
omndka
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dusuka. 9 kiace

I'BD (nucemenHas Gpopma)

3amucaHbl H HCTIOJIh30BaHbI HE BCE HCXOIHBIE (HOPMYITBI, HEOOXOIUMbBIE
JUTS PEIIeHUs 3a1a4H.

nim
3amucaHbl BCe MCXOAHBIE (OPMYIBI, HO B OJAHOW W3 HHUX JOMyIIeHa
oIInoKa

Bce ciydam perneHus, KOTOpPbIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM
KpUTEpHSIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oaa

Maxcumanvuoiii 6ann

OHpGHCJ’IHTe TMOKa3aHus HUACAJIBHOTO BOJIBTMETpPA, €CJIIU IOKa3aHUuSA aMIICpMETpa

paBHBI 2 A.
O
{1
1 Om 3 0Om
- 2z
8 Om
4 Om
Bo3MoKHbBII BapUAHT pelleHust
ano:
R, = 80m U=IR,
R, =4 0Om R,(R,+R,) 43+
4
Ry=10Mm Ry =R +—2— =8+ =10 Om
R, =3 Oum R, +R;+R, 4+3+1
I=2A U=2-10=20B
Uu-? Omeem: U =20B
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®dusuka. 9 kiace

I'BD (nucemenHas Gpopma)

Conep:xkanne KpuTepusi

baibl

[MpuBeneHO MOMHOE MPABHIBHOE PEUIEHHE, BKIIOYAIOIIEE CIIEAYIONINe
JIIEMEHTHI:

1) BepHO 3amKcaHo KPaTKOE YCIOBUE 3a/1a4H;

2) 3amucaHbl ypaBHEHHs W (OPMyJbl, OPHMCHEHHE KOTOPBIX
HCOOXOMMMO W JOCTAaTOYHO U pEIICHHS 3aJaddl  BBIOPAHHBIM
criocobom (6 Oamnom peuwtenuu — 3axon Oma Ons yyacmka yenu,
Gdopmyrel  Ons  pacuéma  cONpomugieHus. — NOC1e008amMeIbHO
U NapanienbHo cOeOUHEHHBIX NPOBOOHUKOR),

3) BEINIOJTHEHEl ~ HEOOXOAWMBIC  MaTeMaTHYeCKHe IpeoOpa3oBaHUS
W pacu€Thl, MNPUBOISLIME K INPABWIFHOMY YHCIOBOMY OTBETY,
W OPEICTABICH OTBET. IIpy 3TOM MOMYCKAETCs PELICHHE «IIO YacTsIM)»
(c IPOMEKYTOYHBIMU BBIYHCIICHUSIMH)

3

IMpaBuiapHO  3amucaHbl  HEOOXomuUMbIe  (GOPMYINBI,  MPOBEICHBI
BBIUUCIICHUSI M TIOIY4€H OTBET (BEPHBIN WIIM HEBEPHBII), HO JOMyIIeHa
onrMOKa B 3aIFCH KPaTKOTo YCIOBHSA MK HepeBoje exunui B CH.

50171
IpencraBneHo MpaBUIBHOE pEIICHHE TOJIBKO B OOIIEM BHIE,
0e3 KaKIX-TH00 YUCIIOBEIX PACUETOB.

nim
3anucaHbl ypaBHEHUS U (OPMYJIIbI, IPUMEHEHHE KOTOPBIX HEOOXOAMMO
U __JOCTaTOYHO M pemIeHUs 3aJadd BBEIOPAaHHEIM CIIOCOOOM, HO
B MaTEMaTHYECKHX NPeoOpa3oBaHMAX MM BBIYMCICHUAX IOIYyIICHA
omndka

3amucaHbl M UCIIOJIb30BAHBI HE BCE UCXOHBIC (POPMYIIbI, HEOOXOJMMBIE
JUTSL pELIEHUs 3aauH.

N
3amucaHbl BCe MCXOMAHBIC (OPMYIBI, HO B OMHOM W3 HUX JIOIYyIICHA
omnoKa

Bce cimydam pemeHHs, KOTOpble HE COOTBETCTBYIOT BHIMICYKAa3aHHBIM
KPHUTEPHSIM BBICTABJICHHS OLICHOK B 1, 2, 3 Oaua

Maxcumanvrvii 6ain
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