0ra-2026

H.N. CnenHeBa

OUIUKA
20

TPEHMPOBOYHbIX
BAPWAHTOB
9K3AMEHALIUOHHbLIX PABOT
ANg NOAroTOBKU
KOCHOBHOMY
FOCYAAPCTBEHHOMY 9K3AMEHY

MOCKBA
N3OATENBCTBO ACT
2025



YOK 373.5:53
BBEK 22.3a721

C47

C47

Cnenuesa, Huna lBanoBHA.

0OI'9-2026. ®dusukra. 20 TPDeHUPOBOYHBIX BAPMAHTOB SK3aMeHaINOH-
HBIX PaboOT IJiA MOATOTOBKM K OCHOBHOMY I'OCYZapCTBEHHOMY JK3aMe-
ny / H. . CienueBa. — Mocksa : UsgarenscTBo ACT, 2025. — 288 c.

ISBN 978-5-17-176274-2

C6opHuK comep:kuT 20 TPEHUPOBOYHBIX BAPUAHTOB 9K3aMeHAIIMOHHBIX pa-
60T 1m0 (DM3UKe U IpeJHAZHAUEH AJIA IOATOTOBKU K OCHOBHOMY I'OCYJapCTBEH-
HOMY 9K3aMeHY B 9 Kiacce.

Kaxgpiit BapuaHT COCTaBJIeH B IIOJTHOM COOTBETCTBUU ¢ TPeGOBAHUAMU OC-
HOBHOTI'0 TOCYZapCTBEHHOTO 9K3aMeHa 10 (M3KuKe, BKIIOYAET 3aJaHUA Pa3HbIX
TUIIOB U YPOBHEII CJI0KHOCTH.

B KOHIIe KHUTY JaHBI OTBETHI AJIS CAMOIIPOBEPKY Ha BCe 3alaHU.

IIpenymaraemMble TPeHUPOBOUHBIE BAPUAHTHI IIOMOTYT YUHUTENI0 OPraHU30-

BaTh IMOATOTOBKY K HMTOTOBOI aTTeCTAaIUM, a y4allUMCA — CaMOCTOATEJILHO
IIPOBEPUTHL CBOU 3HAHUSA U T'OTOBHOCTE K Caue BEIIIYCKHOI'O 9K3aMeHa.
YIK 373.5:53

BBK 22.3a721

© Caennesa H.H., 2025

ISBN 978-5-17-176274-2 © 000 «M3paTeascTBo ACT», 2025



COAEPXAHUE

I 0107 (o (0 )= = Y 4
CIIPABOUHBIE JTAHHDBIE « o o v o o e e e s e e e e e e o s e asonsonsesnenssensensensneesnesensensensnennas 6
T2 037 1 4 9
BTz 032 2 4 16
B F2N o) 721 2 1 2O 24
BapmaHT 4. . . .t e e e e e e e e e e ettt et e e e e 32
DTz 037 2 4 A Y 40
B2 037 21 4 ¢ 49
BTz 037 2 (s (S 58
D2 07 2 4 67
B2 037 2 4 76
BapmaHT 10. . .. it e e ettt et et ettt et e e e e e 84
T2 037 - 4 0 92
BapmaHT 12, . . i e e i e e e e ettt e et e e e e 101
BapmaHT 18, . .. it i e e et et ettt et e e e et e e 110
B2 T2 037 2. 4 0 118
B T2 037 2 4 5 S 126
72 o) 7721 2 s o 1 J 134
T2 037 2 4 (S 142
BapmaHT 18, . .. e et et et e ettt e e et et e e e 151
S T2 037 21 4 X 161
BapmaHT 20. . ... e e i i e e e e ettt et e e e e e 169
L0 12T 25 178

Cucrema OIeHMBAHUA 9K3aMEHAIIMOHHOMN PAGOTBI ITO MUBUKE . « v v o v v o e v e e n e eneenenennns 178

OTBeTBI K 3aZaHUAM 116, 18, 10 . .. ittt ittt ittt ittt tenttenneeenneeenneens 178

Kpurepun oneHuBaHMS BBITIOJTHEHUA 3aJAHUI C PABBEPHYTHIM OTBETOM & « « v ¢ v o o v e oo v annns 180



NMPEAUCITIOBUE

ITocobue comep:xut 20 BapuaHTOB 3aJaHUI, COCTABJIEHHLIX B COOTBETCTBUHU C IpoeKToM [le-
MOHCTPAI[HOHHOTO BAPHAHTA KOHTPOJbHBIX M3MEPUTEILHBIX MATEPHAJIOB OCHOBHOTO TOCYyaap-
CTBEHHOTO 9K3aMeHa 1Mo (pu3unkKe.

B HéM mpencraBiieHBI 3aJaHUA, IIPOBEPSIOIINE CIEAYIONINe IPYINbl IPeIMeTHBIX Pe3yIbTaTOB:

— OCBOEHWEe HMOHATHHHOIO alapara Kypca (pu3MKM OCHOBHOM INKOJILI M YMeHNe IIPUMEHATH
U3yUYeHHbIe TMOHATUA, MOJEJIN, BeJIMUNHBI U 3aKOHLI IJIA aHaJAn3a (QU3NUYECKUX ABJIEHUIH U IIPO-
IIEeCCOB;

— OBJIaJIeHMEe MEeTOJOJIOTUUYECKUMY YMeHUIMHU (IPOBOAUTHh M3MEPEeHUsI, NUCCIeJOBAHUSI U CTa-
BUTH OIIBITHI);

— NOHMMAaHNe IPUHIUIIOB AeHCTBUA TeXHUYECKUX YCTPOMCTB;

— yMeHHe paboTaTh ¢ TeKCTaMU (DU3UUECKOTO COMeP:KaHUg;

— yMeHIe pellaTh PACUETHBIEe 3aJauld M NPHMEHSATHh MOJYYeHHLIe 3HAHUS AJSI 00bsICHEHUS
¢usUUEeCKUX SIBJICHUN U IPOIIECCOB.

Kaxknprii BapuaHT 3K3aMeHAIMOHHON pabOThI BKJIIOUAET 3aJaHUS, PA3IMYAOINUXCA (POpPMOi
1 YPOBHEM CJIOKHOCTH. B paboTe HCIOJIBL3YIOTCA 3aJaHUA C KPATKUM OTBETOM U Pa3BEPHYTHIM
oTBeToM. B paboTy BKJIIOUEHBI 3aJaHUA TPEX YPOBHEH CJIOKHOCTHU: 0a30BOTO, MOBBINIEHHOTO
1 BLICOKOTO.

Biok w3 14 3amaHmii 0a30BOT0 M IIOBBIIIEHHOTO YPOBHEH CJOKHOCTH IIPOBEPsSEeT OCBOEHUEe
MMOHATUHHOTO ammapara Kypca Gusuku. KaoueBEIMU B 9TOM OJIOKe ABJIAIOTCA 3aJaHUA Ha pac-
IMo3HABaHMe (PU3WMUECKUX SABJICHUN KaK B CUTyallUsIX JKM3HEHHOTO XapaKTepa, TaK M Ha OCHOBE
ONMCAHUSA OMBITOB, JeMOHCTPUPYIOIINX IPOTEeKaHNe PasInYHbIX ABjJeHnii. KpoMe Toro, mposepsi-
IOTCA IIPOCThIe YMEHUS II0 PACIO3HABAHUIO PUBUUECKUX MOHATUHN, BeJUUYUH 1 hopMya u Oojee
CJIOKHBIE YMEHUA 110 aHAJIU3y PA3JIUYHBIX ITPOIECCOB C MCIOJb30BaHMEM (POPMYJ U 3aKOHOB.

B Gioke m3 Tpéx 3amamuii IpPoBepAeTCA OBJALEHNE METOJOJOTUUECKMMHN YMEeHUAMHU. 3OeCh
IIpeaaraloTcsa KaK TeopeTHUUecKUe 3aJaHUs Ha CHATHE IMOKA3aHWI M3MEPUTENbHBLIX IIPUOODPOB
Y aHAJU3 Pe3yJILTATOB OITBITOB MO MX ONMUCAHWIO, TAK U SKCIEPUMEHTAJbHOE 3aJaH1e Ha peasb-
HOM O00OpyZOBaHMM Ha IIPOBeAeHINEe KOCBEHHLIX M3MEPeHUN WJMN HCCJIEeJOBAaHME 3aBHCUMOCTEH
(pu3UeCKNX BEeJIUUYHUH.

B xamxabpIil BapuaHT BKJIIOUYEHO OJHO 3aJlaHUe, IIPOoBepAolee IIOHNMAaHNe IIPUHIINIA JeiCTBUA
Pa3JIMUHBIX TeXHUUYECKUX YCTPOMCTB, U OBa 3aJaHUSA, OIIEHUBAIOIINX PabOTy ¢ TeKcTaMu (DU3U-
YeCKOTO0 cofep:KaHusa. IIpu sToM IpoBepAaIoTCs YMEHUA MHTEPIIPeTallnl TeKCTOBO nH(pOopMAaIlnu
¥ €€ NCIIOJIb30OBAHUSA IIPU PellleHuN yUeOHO-IpPaKTuUYeCcKUX 3ajgau. Pabora ¢ nadopmanueir pusm-
YeCKOTr'0 COAep:KaHUsa HMPOoBepsAeTcA 1 OMOCPeIOBAHHO Yepes MCIIOJb30BaHME B TeKCTaxX 3aJaHuil
IPyTux OJOKOB PA3JIUYHBIX CIIOCO0O0B IIpeAcTaBjaeHUA WHpopMAInu: TaOJIUIbI, TEKCT, TPa@uKH,
CXeMbI, PUCYHKH.

Biok 13 nATHM 3amaHU IOCBSAIIEH OIleHKe YMEHUA pellaTh KaueCTBeHHbIE U PACUETHBIE 3aaunl
no (pusmkKe. 3mech IPeAJaraloTcsaA HECJOKHbIe KaueCTBeHHBIE BOIIPOCHI, CKOHCTPYUPOBAaHHbBIE HA
0ase yueOHOU CHUTyaIlMM MJIM KOHTEKCTa <«KM3HEHHOM CUTyalluM», a TaKiKe PACUETHbIe 3aJaduu
MIOBBIIIIEHHOTO 1 BBICOKOTO YPOBHEI CJIOKHOCTH II0 TPEM OCHOBHBIM pasaesiaM Kypca (pu3uKH.
Bce pacuéTHbIe 3amaun UMeIOT KOMOMHUPOBAHHBIN XapaKkTep U TPeOyIOT MCI0JIb30BAHUSA 3aKOHOB
u popMyJ M3 OBYX Pa3HBIX TeM WMJIN Pas3lesiOB Kypca.

Copmep:kaHune 3alaHUA OXBaThIBaeT BCce pasmesibl Kypca (GM3WKM OCHOBHOM IIIKOJIBI, IIPW 3TOM
oTOOP comep:KaTeJbHBIX 9JIEMEHTOB OCYIIECTBJISIETCSI C YUETOM MX 3HAUMMOCTH B 00Ieo0pa3oBa-
TEJIbHOHN IMOATOTOBKE SK3aMEHYEeMBbIX.

3amanua 0a30BOTO YPOBHA paspabaThIBAIOTCA IJis OIEHKW OBJaJeHUWA HamboJiee BaKHBIMU
IpeaMeTHBIMY Pe3yJbTaTaMU U KOHCTPYUPYIOTCA Ha HauboJiee 3HAUMMBIX dJIeMEHTaX COJep:Ka-
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Husa. Mcooab3oBaHue B padoTe 3aJaHUI MOBBIIIEHHOTO M BBICOKOTO YPOBHEM CJIOKHOCTU II03BO-
JISIeT OIEHUTDH CTEIleHb IIOATOTOBJIEHHOCTH SK3aMEHYeMOr'o K IIPOJOIKEeHNI0 00yUeHs B KJaaccax
C YIIIyOJE€HHBIM U3yUYeHUeM (PU3UKHI.

Ilpu samucu oTBeTa ciaeyeT yUYHTHIBATH, YTO B 3aJaHuAX 3, D u 15 HeoOxoamMo BHIOpATH
OIHO BEPHOE YTBEPXKACHNE N3 UETLIPEX IPEeAJ0KEeHHBIX U 3alicaTh OTBET B BUAE OGHOI IU(PHI.
K saganmsam 6—11 HeoOX0aMMO IPUBECTU OTBET B BHUE I[€JIOr0 YKMCJa WMJIM KOHEUHOM NeCATHYHOMN
apobu. 3agauusa 1, 2, 12 u 13 — 3amanus Ha COOTBETCTBHE, B KOTOPBIX HEOOXOANMO YCTAHOBUTL
COOTBETCTBUE MEXIY ABYMSA IPyIIIaMu 00beKTOB MM IPOI[eCCOB HA OCHOBAHUY BHIABJIEHHBIX IIPI-
YMHHO-CJIEACTBEHHBIX cBA3el. B samanuax 14 u 16 Ha MHOKECTBEHHBIN BBIOOP HYKHO BBIODATH
IBa BEPHBIX VTBEPKACHUA 13 IATH IPEIJI0KeHHbIX. B 3agannu 4 He00X0ANMO JOMOJHUTL TEKCT
caoBaMu (CJIOBOCOUYETAHUAMMU) M3 IPEAJOKEHHOTO CIIMCKa. B 3afaHuAX ¢ pa3BEPHYTHIM OTBETOM
(17-22) HeoOX0AMMO IIPEICTABUTE PellleHre 3aJaull UK IaTh OTBET B BUJE 00BSICHEHUS C OMIOPOM
Ha M3yUYeHHbIe SBJCHUA WU 3aKOHBI.

B cBA3M ¢ BO3MOKHBIMH M3MEHEHHUSIMH B CTPYKType 3aJJaHMil B Ipoliecce MOATOTOBKU K K-
3aMeHy cJeayeT o0paliaThCa K MaTepuajJaM caiiTa opuInaIbsHOro paspadoTynKa dK3aMeHall-
OHHBIX 3aJaHuii — PeepajbHOr0 MHCTUTYTA MeAArormuecKux maMepeHuii: www.fipi.ru
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2
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BAPUAHT 1

Omeemowm k 3adanuam 1, 2, 4, 12, 13, 14 u 16 asasemca nocredosamenvrhocms yudp. Iocne-
dosamenvHocmdb yuPp 3anucviéaiime 6e3 npobenos, 3anamuvix u Opyzux 0ONONHUMENbHBLY
cumeonos. Omeemom k 3adanuam 3, 5 u 15 agnaemcesa o0na yugppa, komopas coomeemcmaeyem
HoMepYy npasunbHoz0 oméema. Omeemom k 3adanuam 6—11 aensemea wucno. Edunuyvt usme-
penus 6 omeéeme yra3vi6amosv He Hado. Oméem 3anuwume 6 nose omeéema 6 mexKcme pabomaot,
a 3amem nepenecume 6 BJIAHK OTBETOB N: 1 cnpaéa om HoMmepa cooméemcmeyrou,ezo
3a0aHnus, HavuHas ¢ nepeoii kaemouku. Kasxodviii cumeon numwume 6 omoenvHOll Kaemouke
6 coomeéemcmeul ¢ npugedéHuvimu 6 6aanke oopasuamu. Omeemst Ha 3adanus 17—22 3anu-
wume na BIAHRKE OTBETOB N:¢ 2.

YcTraHOBUTE COOTBETCTBUE MEXKIY (PUBWYECKHUMU HNOHATUAMHU U WX OHNPeAeIeHUAMU WJIN
xXapakrepuctTukamMu. K Kayaoil MO3UIUU IIEePBOT0 CTOJO0IA IOA0epuTe COOTBETCTBYIOIIYIO
HO3UIMI0 13 BTOPOTrO CTOJIOIA M 3AMUIINTE B TAOJUILY IIOJ COOTBETCTBYIOIIMMU OYKBaMIH.

PUBNYECKUE ITOHATUSA OIIPENEJIEHUA/XAPAKTEPUCTUKN
A) pusmuueckoe sBICHUIE 1) rurpomeTp
B) pusuueckas BesmumHa 2) ycKopeHue
B) nmpubop nna usmepenus Gpusmue- 3) IKOyJIb
CKOU BEJIMYUHBI 4) nedopmarmsa
5) repu

A B B

OtBerT:

@ YeTaHOBUTE COOTBETCTBHE MEXKIY TEXHUUYECKMMM YCTPOMCTBAMHU M (PUBMUECKUMU SBJe-
HUAMH, JeKAIIMMHI B OCHOBEe X padboTel. K Kam0oi Mo3UIK IIEPBOro CTOJIOIA IIoa0epuTe
COOTBETCTBYIOIIYIO ITO3UIIMIO M3 BTOPOTO CTOJIOIA M 3alUIIATE B TAOJIHUIIY IO COOTBET-
CTBYIOIIMMU OYKBAMHU.

dOPMVYJIbI OPNBSUYECKHNE BEJIMYNHBI
A) sxojot 1) moryIolieHMe YIBTPA3BYKOBBLIX BOJIH
B) nyma 2) mpesioMJIeHWE CBETOBBIX BOJH

3) oTpaskeHl1e CBETOBBLIX BOJIH
4) oTpasKkeHUe YIBTPA3BYKOBBIX BOJH

Orser:

Ha xaxom pusumueckoM sIBJI€HHHN OCHOBAHA CBapKa MeTaJJIOB?

1) B3amMoieicTBE MOJIEKYJI
2) nuddysus

3) OPOYHOBCKOE OBUKEHUE
4) sBIEeHVEe CMaYUBAHUS

OrBer: |:|
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IIpowumaiime mexcm u 6cmaévme HA Mecma NPONYcKoé cnoéa (CAL060COHeMAHUR) U3 NPU-
6e0¢éHHO020 cnucka.

PaccmoTpum Teso, Jexkaliiee Ha IIOJYy BaroHa, ABIKYIIETOCA PAaBHOMEPHO UM IIPAMOJIHHEH-
HO OTHOCUTEJbHO Aoporu. TpeHuMeM Me:KIy TeJIOM W II0JIOM BaroHa mpenebpe:xém. Eciu
Tejao 6e3 BUAMMBIX HNPUYNH HAUKWHAET CKOJb3UTHh IO HAIPaBJICHUIO IBIKEHUS BaroHa,
MOJKHO YTBEP:KIaTh, UTO BaroH, Hadas (A) , 4 TeJIO M3-3a OTCYTCTBUSA
cuibl (B) OPOJOJIKMIIO NBUTATHCA PABHOMEDPHO U NPAMOJUHENHO
oTHOCHUTeJbHO moporu. OTcioga MOKHO 3aKJIOUNTH, UTO B CHUCTEME OTCUETA, CBA3AHHON
C IOJIOTHOM JOpPOTH, BbInmojusetrcs (B) , @ B CUCTeMe OTCUETa, CBI3aHHOM
c (D) , OH He BBLIIOJIHAETCH.

Cnucok cnoé u cno8ocovemanuil
1) TamecTu

2) nepBoeIil 3aKoH HbloTOHA

3) BTOpoOit 3akoH HbioTOHA

4) pa3roHATHCA

5) TopMO3UTH

6) Tpenusa

7) TOPMOSAIIUM BaroHOM

8) semIéit

A B B T

Orser:

B cocyne ¢ Bomoii miaBaeT MajieHbKas JIOHOUYKa. VMIBMEHUTCS J YPOBEHBb BOABLI B COCYIE,
ecJii JOOOUYKOM 3aUepHHYTh HEMHOTO BOABI M3 COCYyHA TaK, UTOOBI OHa HPOAOJIKAaJa IIjia-

\ / ? 5 7 ?
\ /

1) Jlonka morpysuTcs riay0ske, TaKk KaK BeC JIOOKU YBEJIUMYUTCSA HA BeC 3aUEPIHYTON BOMBI.
YpoBeHb BOJBI B COCYZE€ YMEHBIIUTCS

2) Jlogka morpysurca riy0sKe, Tak KaK Bec JIOAKU YBEJUUUTCA Ha BEC 3aUEPIIHYTOIN BOIBI.
YpoBeHb BOJBI B COCYZE OCTAHETCA IIPEKHUM.

3) YpoBeHBb BOJBI B COCYZAE€ YBEJIWUYUTCA, TAK KaK JOAKA IOTPY3UTCA TIYOKe M BBITECHUT
YacTh BOJBI.

4) PesyabTaT 3aBUCUT OT KOJUYECTBA 3aUEPIITHYTOM BOILI.

Orser: E
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E ITonm meiicTBuem miapa maccoii 150 r mpy:kmHa cokangach Ha 1 cm. OmpegenuTte KECTKOCTD
NPy KUHEIL.

150

OTserT:

H
M

7 | Kamens maccoit 100 r OpolreH BepTHKAILHO BBEPX € MOBEPXHOCTH 3€MJIM, U Ha BBICOTE 2 M
ero KmHeTn4eckas sHeprud paBHa 18 k. Ha xakyo MakCcUMaJbHYIO BBICOTY ITOJHUMETCS
kaMeHb? CompoTHBIIEHNEM IBU/KEHUIO IpeHeOpeUb.

OTserT: M

ITo pesyabraTam HempepbiBHOTO HarpeBaunusa 100 r gbaa mocTpoeH rpa@uK 3aBUCHUMOCTHU
TeMmoepaTypel ¢ or Bpemenu t. Cumras, UTO IOTEePAMU 3HEPIUU MOMKHO IIpeHebpeub, oIpe-
IeInTe, KaKoe KOJMYECTBO TEIIOTHI IOIJIO Ha HarpeBaHUe JIbIa.

Orser: ok

E Ha pucyuke nmpuBenéH yuactok memnu. OupemennuTe moxkasanue ammnepmerpa Al, ecau moka-
3aHuA amoepmerpa A2 paBHBI 8 A.

6 Om

10 Om @

4 Om 2 Om

- —{

Orser: A
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Ha pucyuke n300pak€H IPOBOTHUK C TOKOM, PACIIOJOKEHHBIN MeXKIY IOJI0CAaMU MaruuTAa.
Tok TeuéT mepHeHAUKYJIAPHO IIJIOCKOCTH PHCYHKa «OT Hac». Kakomy HampasieHwuio (1—4)
COOTBETCTBYET HaIllpaBJIeHHE CHUJILI, C KOTOPOM MarHMTHOE II0Jie IIOCTOSIHHBIX MATrHUTOB
JIeMCTBYyeT HAa MPOBOAHUK C TOKOM?

Orser:

Ha cxeme naHa mociiefl0BaTeIbLHOCTh PAAMOAKTUBHLIX IIpeBpalleHuit .= Ra B .o Ra.

228 228 228 224
sgsRa = “goAc > “5Th - " Ra

CKOJIbKO anb(a-pacuagoB IIPOMU3OIILI0 B Pe3yJbTaTe dTUX MpeBpalleHuii?

OTserT:

IIpu mepexome 3BYKOBOM BOJIHBI M3 BO3yXa B BOAY CKOPOCTH 3ByKa yBeaumumBaeTcs. Kak
IIPY 9TOM MEHSIOTCA AJIMHA U YacTOTa 3BYKOBOI BOJIHBI?

LI KasKIaoil BeJIMYMHBI OIIPEIEJINTE COOTBETCTBYIOIINM XapaKTep M3MeHEeHUd:
1) yBesqmuuTcs

2) ymMeHBIIUTCA

3) He M3MEHUTCS

3anuiuTe B Ta0AUNy BhIOpaHHBIC INUMPHI IJIA KaKIOH (GU3MUECKON BEJIUYNHBI.
ITudpsl B oTBETE MOTYT IMOBTOPSATHCS.

JauHa BOJHBI Yacrora

IIpu momomu cobuparolieil JMH3bI Ha s9KpaHe MOJYUYUIN YBeJInueHHOoe n3o0paKeHue mpen-
meTa. Eciiu mpenMeT OTOABUHYTH JNaJIbIlle OT JIMH3BI, TO KAK M3MEHUTCS pasdmep mu3obpa-
JKeHUs Ha SKpaHe U ONTHYeCKasd CUJa JUH3BI?

I KaKIoil BeJIMYMHBI OIIPEIEJINTE COOTBETCTBYIOIIUM XapaKTep M3MeHeHUs:
1) yBesmuuuTcs

2) yMeHBIIUTCA

3) He M3MEHUTCS

3anumumTe B TabIUIy BhIOpaHHBIE NUAPHI IJIA KAKIOM (PUBUUIECKON BEJTUUYMHBI.
IIudpsr B oTBETE MOTYT IIOBTOPATHCA.

Pasmep usoOpakeHusa OnTuyeckas cujia JIHH3BI
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Ha pucysnke nmpuBenéH rpadur 3aBucuMocTu X, M A

IIPOEKIINY CKOPOCTHU OT BPEMEHHU TeJia, SBUKY- 12
mrerocs IPAMOJIMHENHO. +
Wcnonb3ys mamHbIEe PUCYHKAa, BbIOEpUTE U3 8T
IPeIJIOKEHHOT0 IIePeulsa 064 BEPHBIX YTBEPIK-
IeHus. YKaKuTe UX HOMepa. 4T
1) HauGosbiadg 1mo MOLYJII CKOPOCTH Teja T/
6 m/c. 01— f f f ——— >
1 2 4 6 8\ 10 12 t,c
2) IlepemelieHue TeJsa 3a IepBble 4 ¢ paBHO 4 \
15 m.

3) B HampaBiieHNM, TPOTHUBOMIOJIOKHOM II€PBOHAYATILHOMY, TeJO Ipourao 16 M.
4) B unrepBaje Bpemenu 8—10 ¢ TeJo ABUTAJIOCH PABHOYCKOPEHHO.
5) B mpome:kyTKe BpeMeHHN 2—4 ¢ TeJji0 ABUTaJIOCh PABHOMEPHO.

OTBerT: | | |

IJIst u3MepeHusa CUJIbl TOKA, IPOXOIAIIEr0 Uepes JaMIly, M 3JIEKTPUYECKOTr0 HANPAKEeHUA
Ha JIaMIle YUYeHUK coOpaJ Ilellb, MPUBEIEHHYI0 HAa PUCYHKE.

Kakoii(-ue) usmepurenbHbIi(-€) Tpubop(-bI) BKJIOUYEH(-€HBI) B 3JeKTPUUYECKYIO IIellb IIpa-
BUJIBHO?

1) TOJIBKO aMIepMeTp

2) TOIBKO BOJIBTMETD

3) 1 ammepMeTp, ¥ BOJLTMETP BKJIIOUEHBI TPAaBUJILHO

4) n amMmIepMeTp, U BOJBTMETP BKJIIOUEHBI HEITPABUJIBHO

Orser: I:I

VueHUWK ITPOBEJI OIIBITHI C IPUOOPOM, Hpeyio:KeHHBIM Ilackasmem. OH B3 TPpU cocya, THOM

KOTOPBIX CJIY:KUT pe3nHOBasd IJIEHKA, YKPEIJIEHHAs Ha cToiike mpubopa. Cocyasl mooue-
PEOHO BBUHUYMBAIOTCSI B CTOMKY mpuOopa. IIpu HaaumBaHUM KUIKOCTHA B COCYABI, IJIEHKA
nporubaercda, U e€ ABU:KeHHe mepenaércs crpeike. OTKIOHEHUE CTPEJKM XapaKTepusyeT
CUJIy, C KOTOPOU KUAKOCTh JaBUT Ha AHO cocyna. OmbITEHI, IPOBEAEHHBICe YUEHUKOM, M Ha-
OsomaeMble TTOKa3aHUA mpubopa IpeicTaBJIeHbl HAa PUCYHKE.
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Macio Bozna Bona

3 ipen10:KeHHOTO IePeUHs YTBEeP:KIeHUIl BbIbepuTe 068a, KOTOPHhIE COOTBETCTBYIOT PE3YJIhb-
TaTaM IPOBENEHHBIX dKCIEePUMEHTAJNLHBIX HAONIONeHUI. YKaKUTe UX HOMepa.

1) Cuna maBiaeHUS KUAKOCTH Ha JHO COCYZa 3aBHUCHUT OT BLICOTHI CTOJI0A KUIKOCTH.
2) Cuna maBiaeHUsA KUAKOCTH HA JHO COCYIa He 3aBHUCUT OT (POPMBI COCYAA.

3) Cuna maBjaeHUA KUIKOCTH HaA JHO COCyHa He 3aBUCUT OT POjJa KUIKOCTH.

4) Cuna gaBiIeHUS KUIKOCTHA HA THO COCYZA 3aBHUCUT OT MAacCChl KHUIKOCTH.

5) Cusa maBiieHUS KUIKOCTH Ha THO COCyIa 3aBUCHUT OT POAa KHUIKOCTH.

Orser: | | |

Hnsa omeemos na 3adanus 17—22 ucnonwvsyiime BJIAHK OTBETOB ¢ 2. 3anuwume chavana
Homep 3a0anus (17, 18 u m. 0.), a 3amem oméem Ha HezoO.

HUcnonawssyda mratuB ¢ MypToil U JaNKOM, IPy3 C IPUKPEIIEHHON K HEeMY MEpPHOH JeH-
TOM, METPOBYIO JIMHEHKY U CEKYHIOMEP, COOepHuTe SKCIEePUMEHTAJbHYIO YCTAHOBKY MIJIs
MCCJIeJOBAHMA CBOOOAHBIX KoJieOaunii HUTAHOTO MaaTHuKa. Oupenenure Bpemsa 20 MOIHBIX
KoJIe0aHUU U IIoCUMUTaliTe YacTOTy KoJiebaHuil OJd cjaydas, Korna IJUHa HUTH paBHa 1 M.
AGCOIOTHYIO IIOTPENTHOCTL M3MEPEeHIA MHTePBAaJIOB BpeMeHN IPUHATh PaBHOI *5 c.

B 6s1anke oTBETOB:

1) coenaiiTe PUCYHOK SKCIEPUMEHTAJbHON yCTAHOBKU;

2) sanuiuTe GOpMYyJIy IJIs PacueéTa YacTOTHI KOJIeOaHUIA;

3) YKasKuUTe Pe3yJbTaThl IPAMBIX H3MEPEHUH dYmciia Kojie0aHWil 1 BpeMeHU KoJieOaHmi
¢ yu4éToM aOCOJIIOTHOM HOTPEITHOCTH;

4) 3anmuIInTe YHCJIEHHOEe 3HAUeHMe YacCTOTHI KOJIeOaHWM MaATHHUKA.

ITonnwvtit omeem Ha 3adanusa 18 u 19 Odonscen codepicamv He MOLLKO Omeéem HA 60NPOC,
HO U e20 pa3eéépHymoe, N02UYeCKU C613aHHOe 000CHOGAHUe.

IIpouwumaiime mexcem u vinoanume 3adanue 18.

CHe:xHAq JTaBUHA
CHe:xHasd JIaBUHA, KaK CTUXWHHOE IIPHUPOSHOE SABJIeHNE, IPEeACTABJIAeT HEMAaJYyI0 OIaCHOCTD,
BBIBLIBAA UeJOBeuecKye sKepTBhI. 110/ TaBMHOM IIOHNMAIOT CXO OI'POMHOI MaccChl CHera co CKJIOHA
ropsl. IBm:kerca jsaBuHa co ckopoctbio 20—-30 m/c. O0BEM CHera B JIABUHE MOJKET MTOXOAUTH IO
HECKOJIbKUX MUJIJIMOHOB KyOmuecKux MeTpoB. JIaBUMHOOMACHBIM CUMTaeTCsA CKJOH oT 15 mo 60°,
nmpu ToJuHe cHera okoyo 40 cm. Cxof co CKJIOHA CKONMBIIEHCS CHEXHON MAacChl MOXKET OBITh
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CIIPOBOIIMPOBAH KJIUMATUUYECKUMH IIPUUYNHAME: PE3KOM CMEHOM HOroAbl, JOMKIAMM, OOMJIbHBIMU
cHeromajgaMu. Ho coiiTu J1aBUHA MOKET ¥ OT MEXaHUYECKOTO BO3JAENCTBUA Ha CHEKHYIO Maccy.

BriBaer Tak, UTO CHeromaj 3aKOHUMJICA, & JIABUHA HE COILJIA CPa3y, & CXOAUT HEOKMJAHHO
TOJBKO CIYCTS HeKOoTopoe BpemsA. IlpumumHa 3mech B MBMEeHEHUN MUKDPOCTPYKTYpHI cHera. Cuer
UMeeT CJIOUCTYIO CTPYKTYDPY: CBEPXY HAXOAATCSA CJIOW CBE)KEBBINIABIIETO CHEra, BHU3Y CJIOU CJIe-
sKaBIIIETOCA CHera.

CBeKeBBIIABIINI CHET PBIXJbIN, MEXKIY KPUCTAJLJINKAMU CHera MHOrO Bos3ayxa. Temmeparypa
HUKHUX CJIOEB CHera (BO3Jie TPYHTA) BBIINIE, UYEM Y MOBEPXHOCTH M CO BPEMEHEM CHET YILJIOTHS-
eTcsa. BHyTpu aTOr0 cHera ImIpoMCXOAUT 00pasoBaHUE PBLIXJIOTO CJI0A INIYOMHHOTO MHEes, KOTOPBIH
YMEHBIIIAeT CIEIJIEHNs cHeTa ¢ TpyHTOM. VI HeOONbIlIEe MeXaHUYEeCKUEe BO3JENCTBUA TaKUe KaK
CTpeJI]':>6a, KaTaHUe Ha JbIXKAaX WUJIN CHoy6op/1e MOTI'YT BbI3BAThb CXOJ JIaBUHBI.

Kaxue pusuuecKkue mpoIiiecchl IPUBOAAT K 00pPa3OBaHUIO PBLIXJIOTO TVIYOMHHOTO CJIOS HMHEes
B HIDKHUX CJIOAX cHera?

MozxeT i1 Ipu TPeHUU ONHO U TO JKE TeJOo, HAIIPUMEP ILJIacTMAacCa, SJEKTPU30BATLCA TO
HOJIOMKUTEIbHO, TO oTpuilaTeabHo? OTBET IOSACHUTE.

HAna 3ad0anuiit 20—22 neobxo00umo 3anucams noaHoe peuleHue, 6KaI0LAIOWee 3ANUCH KPAMKOZO
ycaosusa 3adaqu (Jano), 3anuce gopmyn, npumenenue Komopwvix Heo6xo00umo u docmamoiHo
0ns pewenus 3adaiu, a maKice mamemamuiecKue npeobpa3oéanus u paciémot, npuodsujue
K 4YUCL060MY omeemy.

Ha pucyHke mpejcTaBiieHBI Pe3yJbTaThl MCCJIENO-
BaHNS 3aBUCHUMOCTH CUJBI TOKa I oT HaIlIpAXeHnA

U Ha KOHI[aX KeJIe3HOr0 IPOBOAHMKA, IJIOLIAIbIO
nomepeunoro ceuenusa 0,04 mm2.

>
U,B

OIIpe,Z[eJII/ITe JJINHY HEeJIE3HOI'O IIPOBOJHUKA.

TI'pys maccoit 50 Kr mogHHMAIOT U3 COCTOSIHUSA ITOKOA Ha JETKOM TPOCE BEePTUKAJILHO BBEPX
¢ yckopenuem 0,5 m/c?. Kakyro MOIIHOCTL PasBUBAET CHUJIA HATAKEHHS TPOCA B MOMEHT,
KOTZla CKOPOCTh Ir'py3a mocturHer 1 m/c?

Kakyo Maccy cmupra HY:KHO CiKeub, UTOOBI pacmiaaBuTh 580 r ojioBa, B3ATOTO IPU TEM-
nepatype 32 °C? CuuraTh, YTO Ha HarpeBaHue U IIJIaBJeHMEe OJIOBA IIOIJIAa BCA SHEPTUd,
BBIJIEJIMBIIASCS IIPYU CIOPAHUM TOILJIMBA.

¥

He 3a6ydvme nepenecmu éce omeéemvr 6 BIAHKH OTBETOB N¢ 1 u Ne 2 ¢ coom-
éemcmeuu ¢ uHcmpyxKyueii no 6bviNOLHEeHUI0 pabomut.

ITposepvme, umobwvL KaxOviii omeem 6vlN 3aANUCAH PAOOM C HOMEPOM COOMEEMCMEYIo-
wezo 3a0anus.




