MPOEKT

I'ocynapcTBeHHasi NTOroBasi ATTECTAIUS TI0 00PA30BATEIbHBIM
NnporpaMMaM OCHOBHOI'0 001Iero o0pa3oBaHusi B hopMe
OCHOBHOI0 rOCy1apCcTBEHHOr0 3k3amMmeHna (OI'J)

JleMOHCTpPallMOHHBIN BAPHUAHT
KOHTPOJIbHBIX H3MEPUTEJIbHBIX MATEPHAJIOB 1JIs1
nposeaennsi B 2016 rogy 0CHOBHOI0 rocyiapcTBeHHOI0
3k3amena no ®PU3UKE

noarorosiieH deepanbHBIM rOCy/1apCTBEHHBIM OFOPKETHBIM
. HayYHBIM YUPEXKICHUEM .
«OEJJEPAJIBHBIM UHCTUTVYT ITEJAT OI'MUECKUX U3MEPEHUI»
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JleMOHCTpPallMOHHBIN BAPHAHT
KOHTPOJIbHBIX H3MEPHUTEJbHBIX MATEPHAJIOB IS
nposeaenusi B 2016 rogy 0CHOBHOI0 rocy1apCcTBEHHOI 0
s3k3amena no ®PU3UKE

IlosicHeHnue k ACMOHCTPAIIUOHHOMY BAPUAHTY

TIpu o3HaKOMJICHMH C JEMOHCTpalMOHHBIM BapuanTtoMm 2016 T. ciemyer
WMeTh B BHUIy, YTO 3aJaHus, BKIIOUEHHBIE B JIEMOHCTPAIMOHHBIA BapHaHT, HE
OTPaXKAIOT BCEX JJEMEHTOB COJCPXKAHHSA, KOTOphle OYIyT WpPOBEPSTHCS C
nomortbio BapuanToB KM B 2016 r. [TonHbIH nepedeHb 3JIEMEHTOB COACPKAHNUSA,
KOTOpbIE MOTYT KOHTpPONHpOBaThcsi Ha »dk3ameHe 2016 1., mpuBenéH B
Koau(puKaTope >JIEMEHTOB COAEpXKaHHsS W TPeOOBaHUH K YPOBHIO IOITOTOBKH
0o0ydJaroImuxcs Uil INPOBEJCHUS OCHOBHOIO T'OCYAAapCTBEHHOTO 3K3aMEHa IO
¢dusnke, pasmMeEHHOM Ha caiite: www.fipi.ru.

JleMOHCTpallMOHHBIM BapHaHT NpeAHa3HayeH Uil TOTO, YTOOBI JaTh
BO3MOXXHOCTh JIFOOOMY YYacTHHKY 5K3aMeHa W IIUPOKOH OOLIECTBEHHOCTH
COCTaBHTH MPECTABICHHE O CTPYKTYpPE IK3aMEHAIIMOHHOM pabOThI, KOJTHIECTBE U
¢dbopMme 3anmaHuii, a Takke 00 MX YpPOBHE CIOXHOCTH. [IpuBENEHHBIE KPUTCPUU
OLICHMBAHUS BBINONHEHHS 33JaHU C pa3BEPHYTHIM OTBETOM, BKIIOYEHHBIE B
JIEMOHCTPAIIMOHHBIN BapUaHT JK3aMEHAIMOHHONW pPabOTHI, MO3BOJIAT COCTaBHTh
IpecTaBiIeHle 0 TPEOOBAaHUAX K ITOJIHOTE U IIPABUIIBHOCTH 3alIUCH Pa3BEPHYTOTO
OTBETA.

OTHU CBeieHHs JalOT BHITYCKHUKAaM BO3MOXXHOCTH BBIPA0OTaTh CTPATETHIO
MOJITOTOBKH K C/1a4e dK3aMeHa 10 (PH3HKe.
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JemMoHcTpannonHbiii BapuanT 2016 roga

HHCTPYKIMS 110 BHINOJHEHHIO PadoThI

DK3aMeHallMOHHAs paboTa COCTOMT M3 JBYX YacTeil, BKIIOYAIOIUX B ceOs
26 3amanuid. Yacts 1 comepxur 21 3agaHue ¢ KpaTKUM OTBETOM M OIHO 3aJaHHE
C pa3BEPHYTHIM OTBETOM, YacTh 2 COJCPKUT YEThIPE 3aJaHUs C Pa3BEPHYTHIM
OTBETOM.

Ha BbInosHEHHE SK3aMEHAIMOHHOW paboThI MO (U3UKE OTBOAUTCSH 3 yaca
(180 MuHYT).

OtBeTHl K 3amanusam 2-5, 8, 11-14, 17, 18 u 20, 21 3anmuckIBaloTCsS B BUJC
OHOM HU(PBI, KOTOPas COOTBETCTBYET HOMEPY MPABHUIILHOTO OTBETa. DTy HUBpy
3aMUIINTE B TI0JIE OTBETA B TEKCTE PabOTHI.

OtBerel Kk 3amammsm 1, 6, 9, 15, 19 3anuceBaroTCsST B BHJE
MOCIIEJIOBATEIbHOCTH MU(P B MOJE OTBETA B TEKCTE paboThl. OTBETHI K 33JaHUSIM
7, 10 u 16 3anmuchIBalOTCS B BUEC YKCIIa C yYETOM yKa3aHHBIX B OTBETE CIUHUII.

B ciyuae 3ammcu HEBEpHOTO OTBETa Ha 3aJaHUS YacTH | 3aU4epKHUTE ero
1 3aIUIIATE PSIIOM HOBBIH.

K 3aganusam 22-26 ciemyer JnaTh pa3BEPHYTHI OTBeT. 3amaHUs
BBITIOJIHSIFOTCS. HAa OTJIEIBHOM JIMCTE. 3aaHue 23 3KCIePUMEHTAIbHOE, U Ui €ro
BBITIOJTHEHUST HEOOXOIMMO BOCIIOIB30BaThCS TA0OPATOPHBIM 000pyIOBaHUEM.

Ilpu BBIYHCIEHUSX pa3pelIacTcs WCIOIb30BaTh HEMPOrPAMMHUPYESMBbIH
KaJIbKYJIATOP.

Ilpu BEIMONHEHWW 3aJaHUl MOXKHO TIIOJB30BATHCS YEPHOBHUKOM. 3aruCH
B UEPHOBHKE HE YUUTHIBAIOTCS TPH OLIEHUBAHUH PAOOTHI.

bannbl, monydeHnele Bamu 3a BBIMOJHEHHBIE 3aJaHUs, CYMMHUPYIOTCS.
[TocrapaiiTech BBIMOJIHUTH KaK MOXKHO OOJIbIle 3aJaHui ¥ HaOpaTh HauOoJbIlee
KOJIMYECTBO OAJLIOB.

Kenaem ycnexa!
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Hioke npuBeneHs! ClipaBOYHBIC JaHHbBIE, KOTOPBIC MOTYT IIOHAXOONTECS Bam
TIPH BEITIOJTHEHUH PaOOTHL

I[ECSITH‘{HBI& NPUCTAaBKH

HaumenoBanue O6o3HayeHHE MHOXHUTEIb
rura r 10°
mera M 10°
KHJIO K 10°
TeKTO r 10°
CaHTH c 102
MUJLTH M 10°°
MHUKpPO MK 10°¢
HaHO H 10°°
KoHcTaHTBI
YCKOpEHHUe CBOOOTHOTO MaIeHHs Ha 3eMIie -
g=10¢
H- ™’
rpaBUTAIIOHHAS TOCTOSHHAS 1 >
G=6,7-10 KT
M
CKOPOCTbH CBETa B BaKyyMe e_ 310t ©
3JIEMEHTapHBIN IEKTPUUECKUN 3apsi e=1,610"" Kn
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YaeabHas
ILiioTHOCTH
.. Hox TEIU10Ta Hox
KT KT TEIIOEMKOCTh BOJIBI C 6 6
OeH3UH 710 — IpeBecHHa (COCHA) 400 — 4200 Kr- 1apoobpasoBaHuA BOIABL | 2 3.1(0° KI
M M
.. TerioTa
KT KT TCTIOCMKOCTR 2l napoo0Opa3oBaHus A
CIUPT 800 — napahux 900 — cIupTa kr-°C .10° Kr
e pad 0 p 2400 cupra 9,0-10
KT N KT .. Hox TEIU10Ta IES
KEPOCHH 800 — nén 900 — TETUI0EMKOCTD JIbJIa S M
M M 2100 kr- C IJIaBJICHUS CBHHIIA 2,5-10" xr
KT . KT & K K
MACIO MALIHHHOS 900 L . 2700 L TEII0EMKOCTD it a TEIUIOTA IJIABJICHUS A
M M ATFOMHUHHS 920 kr- C cTamu 7,8:10* kr
KT KT IES TeIUIOTA TJIABJICHUS Hox
Boaa 1000 — Mpamop 2700 — TEIIOEMKOCTD CTalI — M
M M 500 kr- C 0JI0Ba 5,9-10° xr
KT KT Ik Tk
MOJIOKO LETBEHOC 1030 ) HHHK 7100 ) TeII0EMKOCTD ITMHKA S TEeIJIOTA ITABJICHHS JIbJIA s
400 xr- C 3,3-10° Kr
KT KT Ik Tk
BOJIa MOpCKast 1030 — CTallb, JKEeJe30 7800 — .. TEIIOTa CrOPaHHs
M M TEIIOEMKOCTh MEAH S . T
400 kr- C crpra 2,9-10" kr
KT KT
TIIMLEPUH 1260 — Melb 8900 — . JIES TEMIOTa CropaHus JOx
M M TEII0EMKOCTh OJIOBA 5 .
230 kr- C KEpOCHHa 4,6-107 xr
KT KT
PTYTh 13 600 w CBUHCI 11350 " TEIUI0OEMKOCTh Jox TEIUIOTa CrOPaHUs Hox
CBHUHIIA 130 kr-°C OcH3MHA 4610”7 xr
TEINIOEMKOCTh o
OpOH3BI 420 kr-°C
Temnepatypa nJjaBjeHust TeMnepaTypa KUNeHUst
CBHHIIA 327°C BOJTBI 100 °C
0JI0Ba 232 °C crupTa 78 °C
b1 61 0°C
Om - MM’ o
YaeabHoe dekTpuyeckoe conporusienne, ——— (mpu 20 °C)
M
cepedpo 0,016 HUKCITUH 0,4
MeIb 0,017 HUXPOM (CILIaB) 1,1
ATFOMUHHAN 0,028 (hexpanp 1,2
JKeJIe30 0,10
HopmaJabHble yeI10BHsI: JaBICHUE 10° ITa, temneparypa 0 °C
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Yacrtp 1

Ilpu evinonnenuu 3aoanuii 2-5, 8, 11-14, 17, 18 u 20, 21 6 none omeema
3anuuwiume OOHY UUPPY, KOMOpas coomeemcmeyem HOMepPY HPABUTLHOZO
omeema.

Omeemom K 3a0anusam 1, 6, 9, 15, 19 agnaemca nocredosamenvnocmo yugp.
3anuwiume 3my nociedosamenbHOCMb UUDp 6 none omeema 6 meKcHe
pabomol.

Omeemui k 3a0anuam 7, 10 u 16 3anuwmume 6 6ude yucna ¢ y4émom yKazaHHvlX
6 omeeme eOuHuY.

YCTaHOBHTE COOTBETCTBHE MEXAY (PU3MUSCKUMH BEJIMYMHAMH M NPHOOpaMH JUTs
U3MEpeHHs JTHX BEIMYMH: K KaKIOMy O3JIEMEHTy IIepBOro CTonbua moxdepute
COOTBETCTBYIOIINIA SIEMEHT U3 BTOPOTO CTOIOIA.

OU3NYECKUE BEJIMYMHDBI [MPUBOPBI
A) atmocdepHoe 1aBlIeHue 1) MaHOMETp
Bb) Temmeparypa Bo3ayxa 2) TepMOMETp
B) BIaXHOCTH BO3yXa 3) KajxopumeTp

4) OapomeTp-aHEpOH]
5) TUTPOMETp

3anumuTe B TaONUIy BEIOpaHHBIC U(PHI IO COOTBETCTBYIOMINMH OyKBaMH.

A|b|B

OrtBeT:

Ha pucynke mpuBenéH rpaduk 3aBUCHMOCTH MOIYJIS CKOPOCTH MPSIMOIHHEHHO
JIBIDKYIIETOCS TeJa OT BpEMEHHU (OTHOCUTEIHHO 3eMITH).

(V¥ Yw)

t,c
Ha xaxom(-ux) y4yactke(-ax) cymma Cuil, ACHCTBYIOIIMX Ha TEJIO, paBHA HYJIIO?
1) nayvactkax OA u BC
2) TONBKO Ha y4acTke AB

3) Ha ydactkax AB u CD
4) Tonbko Ha yyacTke CD

OTBeT: D

© 2016 denepanbHas cityx0a 10 Hag3opy B chepe oOpasoBanus u Hayku Poccuiickoii Denepanun
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Msiga  OpocaroT BEpTHKaIbHO BBEpPX C MOBEpXHOCTH 3emi. CoNpoTHBICHHE
BO3lyXa INpeHeOpekuMo Majo. IIpy yBenuueHWM Ha4yajdbHOW CKOPOCTH Ms4a
B 2 pa3a BbICOTA MOIbEMA MsI4a

1) yBenmuuutcs B V2 paza
2) yBenuuurcs B 2 pasa
3) ysenuuuTcs B 4 pasa
4) HE U3MCHHUTCS

OrtBeT: D

CpaBHUTE TPOMKOCTH 3ByKa M BBICOTY TOHA JIByX 3BYKOBBIX BOJIH, MCITYCKAa€MBbIX
KaMepTOHaMH, €ClIM JJisi TepBOM BOJIHBI ammuutyaa A; =1 MM, uacTtoTa
v; =600 I'u, ans BTOpOI BONMHBI aMIunTyaa 4, = 2 MM, yacrora v, = 300 ['m.

1) IPOMKOCTH IIEPBOTO 3BYyKa OOJIbIIE, YEM BTOPOTO, @ BHICOTa TOHA MEHbIIIE
2) W IPOMKOCTb,  BHICOTA TOHA IIEPBOIO 3ByKa 00JIblIIE, YeM BTOPOTO
3) ¥ TPOMKOCTB, M BHICOTA TOHA TIEPBOTO 3BYKa MEHBIIIE, YEM BTOPOTO
4) TIPOMKOCTb IIEPBOTO 3BYKa MEHBIIE, YEM BTOPOTO, a BLICOTA TOHA OOJIbIE

OrtBerT: D

[Tap 1 mocnemoBaTenbHO B3BEIMIMBAIOT HA PHIYAXKHBIX BECAX C IIapoM 2 U mapom 3
(puc. a u 6). [l 005EMOB IApOB CHPaBEITHBO COOTHOIIeHNE V) = V3 < V5.

2

a 6
MUHHAMAITBHYIO CPETHION IMIIOTHOCTh UMEET(-F0T) 1map(-bl)

1)1
2) 2
3) 3
4) 1u2

OTBeT: D
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Ha pucynke npencrapineHsl rpaduKy 3aBUCHMOCTH CMEIIEHHS X OT BPEMEHH  TIpU
KoieOaHMsIX ABYX MaTeMaTHYECKMX MAasTHHUKOB. V3 MpeIoKeHHOro IepeyHs
YTBEP)KACHUN BBIOEPUTE 06 TPABUIILHBIX. YKaXHUTE UX HOMEpa.

A

1) B momoxeHHH, cooTBeTCTBYyIOmEeM Touke [ Ha rpaduke, MasTHHK | mMmeer
MaKCHUMAalbHYIO IOTEHI[ANbHYIO YHEPTHIO.

2) B mosoxeHnuu, cOOTBETCTBYIOIEM Touke b Ha rpaduxe, 06a MasTHUKA UMEIOT
MHHUMANbHYIO IOTEHIIHANBHYIO YHEPTHIO.

3) MasTHuk 1 coBepmIaeT 3aTyxaromue KoneOaHus.

4) Ilpu mepeMeIieHUM MasTHHAKA 2 U3 MOJIOKEHHS, COOTBETCTBYIONIETO TOUKE A,
B MOJIOKEHUE, COOTBETCTBYIONIEe Touke b, KnHeTH4eckas SHeprus MasTHHKa
yOBIBaeT.

5) YacToTsl KosebaHU MasTHUKOB COBIA/AIOT.

Oreer: [ [ ]

Ha xopoTkoM miede peryara ykpemi€éH rpy3 maccod 100 kr. J{ns Toro uToObI
MOJHSATH TPY3 Ha BBICOTY 8 CM, K JUIMHHOMY IUIeYy pbluara HpPWIOKHIU CHIY,
paBuyro 200 H. IIpu 3TOM TOYKa MPHUIIOKEHHS 3TOM CHIIBI OIycThiIach Ha 50 cM.
Omnpenenure KT/ peruara.

OTBeT: %
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B OTKpBITBIT coCyn, 3allOJHEHHBIH BOXOH, B obmactu A
(cM. PpHCYHOK) TIOMECTHJIM KPYNHHKA  MapraHIIOBKH
(mepmanranara kanusi). B kakom(-ux) HanpaBieHHH(-5X)
HIPEHMYIIECTBEHHO OyAeT TPOUCXOAUTh OKpAaIlNBAHHE
BOJIBI OT KPYIMHHOK MapraHIIOBKH, €CJIM HadaTh HarpeBaHHe
cocyza ¢ BOJIOH Tak, Kak MOKa3aHo Ha pUCyHKe?

1
2) 2
3) 3

4) BO BCCX HAIMIPABJICHUAX OAUHAKOBO

OrtBeT: D

Ha pucyHke mpencraBieH rpaduk 3aBUCHUMOCTH TEMIIEPATyphbl ¢ OT BPEeMEHH T,
MOJyYeHHBI TPU  PAaBHOMEPHOM HArpeBaHUM  BEIIECTBA  HarpeBaTelieM
MOCTOSTHHOW MOIIIHOCTU. llepBOHAaYanbHO BEMIECTBO HAXOJWIOCh B TBEPAOM
COCTOSIHHH.

T,C

Vicrione3ys maHHBIE Tpadika, BEIOEPHUTE M3 IPEUIOKEHHOTO ITEPEUHs 06a BEPHBIX
YTBEPXKICHUS. YKaKUTE UX HOMEpa.

1) Touxa 2 Ha rpaduKe COOTBETCTBYET XKHUJIKOMY COCTOSIHHIO BELIECTBA.

2) BHyTpeHHss 3Heprus BeLECTBA IIPU NEPEXOAE U3 COCTOSHHUA 3 B COCTOSAHHE 4
YBEIMYUBACTCS.

3) VYnenbHas TEIIOEMKOCTh BEILECTBA B TBEPAOM COCTOSHMH paBHA yJENBHOM
TETIOEMKOCTH 3TOTO BELIECTBA B )KHUIKOM COCTOSIHHH.

4) HcnapeHue BeLIECTBA NMPOUCXOTHUT TOJBKO B COCTOSHHUSX, COOTBETCTBYIOIIUX
TOPHU30HTANBHOMY y4YacTKy rpaduka.

5) Tewmmeparypa ¢, paBHa TeMIlepaType IIIaBJICHHUS JAHHOTO BEIECTBA.

Omer: [ [ ]
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3 1 Boxpbl, B3sTOM mpu Temnepatype 20 °C, cmemanu ¢ BOAOH IpHU TeMIepaType
100 °C. Temneparypa cMmecu oka3zanack paBHoi 40 °C. Uemy paBHa Macca ropsiuei
BoJbI? TermrooOMeHOM ¢ OKpyIKarolell cpeoi mpeHeopeys.

OrtBeT: KT.

[TonoXXUTENBHO 3apsDKEHHYIO CTEKJISTHHYIO MallO¥Ky IOAHECHH, HE Kacasich, K
Iapy He3apsHKEHHOTO JJIEKTPOCKONa. B pesysbrare JHMCTOYKM 3JIEKTPOCKOIA
Pa30ILIHCh Ha HEKOTOPBIHA YToJ (CM. PHCYHOK).

PacripeneneHue 3apsaa B 3JEKTPOCKOIE HPH IOJHECCHUHM MAJOYKH MPaBHIBHO
MOKA3aHO Ha PUCYHKE

1)

+

1O
A+
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Nmeetcst Tpu pe3ncTopa, H3rOTOBICHHBIX U3 Pa3IMYHBIX MATEPHAIOB U MMCIOIIHX
pa3IHYHbIE pa3MepsI (CM. PUCYHOK).

2 ) menp
39 xeneso

HauMenbliee 3IEKTpUYECKOE CONPOTHBICHHE IIPY KOMHATHOHW TeMIeparype
nmeeT(-10T) pe3ucTop(-bl)

1
2) 2
3) 3
4) 1u2

OTBeT: D

JIuHeWHbI NPOBOAHMK 3aKpEelMMd HaJ MAarHUTHOW CTpeiakod u coOpaiu
ANIEKTPUIECKYIO IETh, TPECTABICHHYIO Ha PUCYHKE.

—2)

il

Y

ITpy 3aMbIKaHUN KJIF0OYa MAarHUTHAs CTpeJIKa
1) ocraHercs Ha MeCTe
2) moepHéTcs Ha 180°

3) moBepuéres Ha 90° M YCTaHOBHTCS NMEPIEHIMKYISAPHO IUIOCKOCTH PHCYHKa
FO’KHBIM IOJIFOCOM Ha YnTaTeNs

4) moBepHETCs Ha 90° M yCTaHOBHTCS MEPIIEHAMKYISAPHO IUIOCKOCTH PHUCYHKA
CEBEPHBIM IIOJIIOCOM Ha YMTATEIsS

OTBeT: D
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Kakas u3 npeacraBiieHHBIX Ha PUCYHKE CXEM XOJa MapajjIebHOIO IydKa JIydeid
COOTBETCTBYET CIIy4aro AalbHO30PKOro riasza?

]

OTBeT:

Ha pucynke wn3o0pakeHa SIIeKTpHYEcKas IICIb, I:
COCTOSAs W3 HCTOYHHMKA TOKA, pE3UCTOpa M

MOJ3yHKA pPEOcTaTa BIEBO €r0 CONPOTUBJICHUE H 1 |_| 2 |
CuJIa TOKa B 1enu?

pceocrara. Kak wusmenswoTcs nopu  MNepeABHIKCHUN
HJ’[H KaXKJ10M BEJTUYUHBI OIIpeaCINUTEC COOTBeTCTBleHII/Iﬁ XapakTep N3MCHCHUS:

1) yBemmumBaeTcs
2) yMeHbIIaeTcs
3) He uzMeHsercs
3anmmmTe B TaOIUIy BEIOpaHHBIE UG PEI AT KOXKIO0H (PU3NIECKOH BETHIUHBL.
ITudpr! B 0TBETE MOT'YT MOBTOPSITHCS.
ComnpoTuBieHnEe
peocraTta 2

Cuna Toka
B LIETHU

PaccunraiiTe AnMHY HUXPOMOBOW MPOBOJIOKH IUIOIIAABIO TONEPEYHOTO CEUCHUS
2 .

0,05 MM~, HEOOXOMMOM JUI W3TOTOBJICHHS CIHMPAIN HArpeBaTels MOIIHOCTBIO

275 BT, paboTaroiiero oT ceTd nmocTossHHoro HanpspkeHus 220 B.

OTBeT: M.

© 2016 denepanbHas cityx0a 10 Hag3opy B chepe oOpasoBanus u Hayku Poccuiickoii Denepanun

®dusuka. 9 kiace JlemoHcTpanonHslii Bapuant 2016 1. - 14 /27

PafHOaKTHBHEIA TpemapaT TOMENIAloT B )
MarHMTHOE TIONIE, B PE3YJILTATE YETO MyUOK 3¢ (1
PaMOAKTUBHOTO W3JIyYCHHS pacIajaeTcst
Ha TPU KOMIIOHEHTHI (CM. PHCYHOK).

=l

KommnonenTa (1) coorBeTcTBYyeT

1) anbda-uzryueHuio X

2) TaMMa-H3JIy4YCHHUIO
3) 6eTa-H3Ty4YEeHHIO
4) HEUTPOHHOMY H3JTyYEHUIO

OrtBeT: D

VYueHUK TPOBEN OMBITHI [0 W3YYCHHIO CHJIBI TPEHHS CKOJBXKCHHS, PABHOMEPHO
nepemenias OpycoK C Tpy3aMH MO TOPH30HTAIBHBIM ITOBEPXHOCTSM C MOMOIIBIO
JIMHAMOMETpa (CM. pUCYHOK).

Pe3ynbpTaThl H3MeEpeHH Macchl Opycka ¢ rpy3aMu 71, TUIOMAIU COTPUKOCHOBEHUS
OpycKa U MOBEPXHOCTH S ¥ TPHIIOKCHHON CHITBI £ OH MPEICTaBIII B TAOIHIIE.

Ne onbita | [ToBepXHOCTB m,t |S,eMm | F,H
1 JlepeBsiHHas peiika 200 30 0,8
2 IInactuxoBas peiika | 200 30 0,4
3 JepeBsinHas peiika 100 20 0,4

Ha ocHoBaHMM BBIITOJTHEHHBIX H3M€peHHI71 MOXHO YTBEPXKIATh, UTO CHJIa TPCHUA
CKOJIbXXCHHUS

1) He 3aBHCHT OT IUIOIIAN COIPUKOCHOBEHHUS OPYCKa U TOBEPXHOCTH

2) ¢ yBEeIHYEHUEM ILIOIAM COMPUKACAEMEIX IIOBEPXHOCTEH YBEINIMBACTCS
3) cyBelIuYEeHHEM Macchl OpycKa yBEIUUUBAETCS

4) 3aBUCHUT OT POJa CONMPHUKACAIOIIUXCS MOBEPXHOCTEH

OTBeT: D
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Vcnone3ys Be KaTylIKW, OJHA U3 KOTOPHIX MOACOEIUHEHA K UCTOYHUKY TOKa, a
Jpyrasi 3aMKHyTa Ha aMIepMeTp, YUCHUK H3ydall sIBICHHE 3JIEKTPOMAarHHUTHOU
nHaykuuu. Ha pucyHke A mpejcraBiieHa cxeMa SKCIIEpHUMEHTa, a Ha pUCYHKe b —
[IOKA3aHUsl aMIIepMeTpa Ui MOMEHTa 3aMbIKaHUs Lenu ¢ KaTywmkoil 1 (puc. 1),
JUI  yCTAaHOBHMBILETOCS MOCTOSHHOTO TOKA, MPOTEKAIOIIEro uepe3 KaTyky |
(puc. 2), 1 17151 MOMEHTA pa3MBIKaHUs LENH ¢ Katymkoi 1 (puc. 3).
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Ilpouumaiime mexcm u evtnonnume 3adanus 20-22.

Pucynok
A

Pucynoxk b

(1) | (2) (3)

W3 mpennoxeHHOro mepedHsl BhIOEpUTE 06a YTBEPKIACHUS, COOTBETCTBYIOLIMX
9KCTIEPHUMEHTATBHBIM HAOMIOACHUSIM. YKaKUTE HX HOMEpA.

1) B karymke 1 >7€KTpUYECKMH TOK NPOTEKAET TONBKO B MOMEHT 3aMBIKaHUS U
pa3MbIKaHUS LIETN.

2) HampaBnenwe MHIYKIMOHHOTO TOKAa 3aBHCHT OT CKOPOCTH H3MECHCHHS
MarHUTHOI'O IOTOKA, IPOHU3BIBAIOILETO KATYLIKY 2.

3) Ilpu m3MeHEHMH MAarHUTHOTO IIOJIA, CO3AAaBAEMOrO KaTyIIKOH 1, B kaTymke 2
BO3HHUKAET UHIYKIHOHHBIN TOK.

4) HampasneHne HHIYKIMOHHOTO TOKa B KaTymlke 2 3aBHCHT OT TOTO,
yBEINYUBAETCA MM YMEHBIIAETCS DIEKTPUUECKUI TOK B KaTymike 1.

5) BemnuuHa MHIYKIMOHHOIO TOKA 3aBUCHT OT MArHUTHBIX CBOKCTB CPEJIBI.

OrtserT: l | |
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MoJsHuA ¥ TPOM

ATMOC(hepHOE MEKTPHUIECTBO 00pa3yeTcss M KOHIEHTPHUPYETCs B 0OIaKax —
00pa3oBaHMAX M3 MENKHX YacTHIl BOJBI, HAXOMAIIEHCA B JKHIKOM MIH TBEPIOM
cocrosHuu. Ilpu npoGneHMM BOASHBIX Kameldb M KPUCTALIOB JIbAA, IPH
CTOJIKHOBEHUSIX HMX C HOHAaMH aTMOC(EpHOTO BO3IyXa KpPYyNHBIE Kalld |
KPUCTAIUTBl MPUOOPETalOT W30BITOYHBIA OTPUIATENFHBIA 3apsi, a MeEIKHe —
MOJIOKUTENBHBIN. Bocxosiye noToku Bo3ayxa B TPO30BOM 00JaKe MOJHUMAIOT
MeJIKHEe Kallll M KPUCTAJUTbl K BEpIIMHE 00JaKa, KPyNHBIE KAl U KPUCTAJIBI
OITyCKAIOTCS K €0 OCHOBAHHIO.

3apshkeHHbIE OO0JNaka HaBOJAT HA 3EMHOM TOBEPXHOCTH TMOJA COOOMU
IPOTHUBOIIONIOXKHEIH 110 3HAKY 3apsn. BHyTpu obnaka u Mexmy obmakoM u 3emuéi
co3maéTess CHIBHOE 3JIEKTPHYSCKOE IoJIe, KOTOpOE CII0COOCTBYET HOHH3AINH
BO3JlyXa M BO3HHKHOBEHHIO MCKPOBBIX pa3psioB (MOJHHMK) Kak BHYTPH OOJiaka,
TaK ¥ MEXIy 00JaKOM M IOBEPXHOCTBIO 3eMITH.

I'poM BO3HHKaeT BCIEACTBHE PE3KOTO PACIIMPEHHS BO3IyXa HMpH OBICTPOM
MOBBIIICHUH TEMIIEPaTyPhI B KaHAJIE Pa3psiia MOITHHH.

Bcenpiky MOJTHUY MBI BUJUM MPAKTHUECKH OJHOBPEMEHHO C Pa3psaoM, Tak
KaK CKOPOCTh PAaclpOCTPaHEHHs! cBeTa oueHb Beuka (3-10° m/c). Paspsix Momaum
murtes Beero 0,1-0,2 c.

3BYK pacnpocTpaHseTcs 3HAUUTEIbHO MelUleHHee. B Bo3yxe ero ckopocTb
paBHa npumepHo 330 M/c. Uem pasblie OT HAC MPOM3OWIEN pa3psii MOJIHUH, TEM
JUIMHHEE Tay3a MEXIY BCIBIIIKOH CBETa W I'POMOM. [ pOM OT OYEHBb NaNEKUX
MOJIHUH BOOOIIIE HE JOXOJHT: 3ByKOBast SHEPIHs PACCEUBACTCS U IOTIIONIACTCS MO
nyty. Takue MONHUM Ha3bIBAIOT 3apHUIAMU. Kak mpaBuio, IrpoM cCiblLIeH Ha
paccrosiauu 10 15-20 kM; TakuM 00pa3oM, eCJii HAOJI0JaTeb BUAUT MOJIHUIO, HO
HE CJIBIIINT TPOMAa, TO TPo3a HAXOAUTCS HA paccTosHUH Oomee 20 kM.

I'poM, COIIPOBOKAAIOIINIA MOJHUIO, MOJKET JUTUTHCS B TEUCHHUE HECKOJBKHX
cexyna. CyIiecTByeT Be MPUYMHBI, OOBSCHAIOIINE, TIOUYEMY BCieq 32 KOPOTKOH
MOJIHHEH CIbImaTcs Oojee WM MEHee JOJTHe packaTel rpoMa. Bo-mepBbIX,
MOJIHUSI IMEeT O49eHb OOJBIIYIO JUIMHY (OHA M3MepseTCsl KHWIOMETPaMH), TI03TOMY
3BYK OT DPa3HBIX €€ y4yacTKOB JOXOOUT 10 HaOmiofatens B pa3Hble MOMEHTHI
BpeMeHH. Bo-BTOpBIX, MPOMCXOOUT OTpaK€HHE 3BYKa OT OOJAaKOB M Ty4 —
BO3HHKaeT 5X0. OTpakeHHeM 3ByKa OT OOJAKOB OOBICHSETCS IPOHCXOJAIIEe
MHOT/Ia YCHICHHE TPOMKOCTH 3BYKa B KOHIIE TPOMOBBIX PacKaToB.
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Jnst Toro 4ToOBI OLEHHWTH, MPHOMIKAETCS K HaM Ipo3a WM HET, HeoOXOIUMO
HU3MEPUTH

1) Bpems, COOTBETCTBYIOLIEE May3e MEKIy BCHBIUKOH  MOJHUM H
COIIPOBOXKIAIOIMMH €€ packaTaMu rpoMa

2) BpeMs MEXIy ABYyMs BCIIBIIIKAMH MOIHUH

3) Bpems JBYX TIIOCIENOBAaTENbHBIX I1ay3 MEXIy BCHBIIIKAMH MOJIHUM H
COIIPOBOXKJIAIOIMMHU HX packaTaMH rpoMa

4) BpEMs, COOTBETCTBYIOLICC MIIMTCIIBHOCTH pacKaTa rpoMa

OTBeT: D

Kakoe(-ue) yrBepxxaenue(-s1) crpaBeyinBo(-bi)?

A. I'poMKOCTB 3ByKa BceT/ia oc1abeBaeT B KOHIIE TPOMOBBIX pPacKaToB.

b. M3Mepsemblii HHTEpBal BPEMEHHM MEXKAYy MOJHUEH U COIMPOBOXKAAIOIIUM €&
T'POMOBBIM PacKaToOM HHKOT/a He ObIBaeT Oojee 1 MUH.

1) Tomeko A
2) Tombko b
3) uA,ub
4) sn A,mu b

OTBeT: D

Ilpu evinonnenuu 3adanua 22 ¢ pazeépHymvlM OMEEmMOM UCHONb3YIINE
omoenvuplil Aucm. 3anuwiume CHAYANA HOMeD 3a0aHuA, d 3amem Omeem Ha
nezo. Ilonnwiii omeem 00ndicen @KAIOUAMb HE MOJILKO OMEem HA 60RPOC, HO
u e2o0 pazeépuymoe, 102U4eCKU céA3AHHOE 00ocHoeanue. Omeem 3anucvigaiime
uémko u pazéopuueo.

Kax HampaBneH (cBepxXy BHU3 WJIM CHHM3Y BBEpX) SJIEKTPHYECKHH TOK paspsna
BHYTPUOOIAYHOW MOJIHUU MPH MEXaHU3ME AJIEKTPU3AIUH, OMUCAHHOM B TeKcTe?
OTBET NOSCHUTE.
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Yacrtp 2

Jlna omeemoe na 3adanusn 23-26 ucnonp3yiime omoenvHulil 1ucm. Janumume
chauana womep 3aoanusn (23, 24 u m.o.), a 3amem omeem Kk Hemy. Omeemul
3anucwleéaiime 4émKo u pazoopuueo.

Hcnone3ys cobuparomiyro TUH3Y, 3KpaH, JIUHEHKY, co0epruTe SKCIEPUMEHTAIbHYIO
YCTaHOBKY JUISl ONIpEIeNeHHs ONTHYECKOH CHIIBI JIMH3BL. B KadecTBe MCTOYHHKA
CBETAa UCIIOJIB3YNHTE CBET OT yJaJIEHHOTO OKHA.

B 6nanke oTBETOB:

1) caemnaiiTe pHCYHOK SKCIIEPHMEHTATBHON YCTaHOBKH;

2) 3amummre GOpMyYITy [UIS pacd€Ta ONTHIECKOH CHIIBI THH3HI;

3) yKakuTe pe3ynbTaT u3MepeHus: GOKYyCHOTO PACCTOSHUS JIMH3BL;

4) 3anMIIUTE 3HAYCHUE ONITUYECKON CHJIIBI JIMH3HI.

3aoanue 24 npeocmaensem codoii 6onpoc, Ha KOMOPLL HEOOX00UMO Oamp
nucomennwtii omeem. Ilonnwlii omeem 0o01dicen cooeprcamp He MOILKO Omeem
Ha 860npoc, HO U €20 Pa36EéPHYMoe, 102U1eCcKU CéA3AHHOe 000CHO6aHUe.

Nmerotcst nepeBsSHHBI M METAUIMYECKUH MIapUKH OAWHAKOBOTo o0b&Ma. Kakoit
n3 mapukoB B 40-rpagycHyro XKapy Ha OILynb Kaxkercs xoinopHee? Oter
TIOSICHUTE.

Mna 3a0anuii 25, 26 Heodx00umo 3anucamev nOJHOe peuieHUe, KIOUarOuiee
3anuce Kpamkozo ycinoeus 3aoauu (/lamo), 3anuce ¢hopmyn, npumeHenue
KOmMopbIX Heo0X00umMo u O00CHMAmo4HO O1A peuwleHUs 3a0auu, a makyice
Mamemamuueckue npeodPA308aHUs U PACcHémbl, NPUBOOAUUE K UUCTOE0MY
omeemy.

[Tapsr Maccamu 6 U 4 KT, JBIDKYIIHECS HABCTPEdy APYT APYTY CO CKOPOCTHIO 2 M
c

Ka)I(IIBIﬁ OTHOCHUTCIIBbHO 3eM.HI/I, COyHapsrTCs, IOCIC Y€ro ABUXXYTCS BMCCTC.
Onpez[eJmTe, KaKO€ KOJIMYECTBO TCIJIOTHI BBIACIHUTCA B PE3YJIbTATC COYAapCHU.

NmeroTcst nBa OMWHAKOBBIX JIIEKTPUUECKHX HarpeBaTenss MOIMHOCThI0O 600 Bt
kaxapli. Ha CKOJBKO IpasycoB MOXHO HarpeTb 2 JI BOABI 3a 7 MHH, €CIU
HarpeBateny OyAyT BKIIOYEHBI MAapaiIebHO B JNEKTPOCETh C HANpPSIKEHHEM, Ha
KOTOpOE paccuMTaH Kaxkablil u3 Hux? [loTepsiMu sHepruu npeHeopeys.
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Cucrema olleHUBAHUS IK3aMEeHAIIMOHHOI padoThl N0 Gusnke
Yactp 1

3a BepHOE BBHINOJIHEHUE KaXXJoro u3 3ananuit 2-5, 7, 8, 10-14, 16-18 u 20, 21
BBICTaBIIsIETCS 10 1 Oaty.

Kaxnoe u3 3amanuii 1, 6, 9, 15, 19 onennBaercs 2 6annamu, €Ciii BEPHO YKa3aHbI
BCE DIIEMEHTHI 0TBeTa; |1 0aJuioM, eciy MPaBUIIBHO YKa3aH XOTs Obl OJMH 3IIEMEHT
otBeta, 1 0 0aJIOB, €CIIM OTBET HE COJICPIKUT SJIEMEHTOB MPABUIIBHOTO OTBETA.

Ne 3apanus OtBer Ne zapanus OTBeTt Ne 3apanus OTBeT

1 425 8 1 15 21

2 3 9 25 16 8

3 3 10 1 17 1

4 4 11 2 18 4

5 2 12 1 19 34

6 12 13 4 20 3

7 80 14 3 21
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Kputepun oneHuBaHUSA 3a1aHHIi ¢ pa3BEPHYTHIM OTBETOM

MoJinus 1 rpoM

ATtMocdepHOe IEKTPUIECTBO 00pa3yeTcss U KOHIIGHTPUPYETCS B O0JIakax —
00pa3oBaHMAX M3 MENKHX YaCTHI BOJIbI, HAXOIAIICHCS B KUIKOM HIU TBEPIOM
cocrostHUH. Ilpm npoONeHMH BOISHEIX Kamelb M KPHCTAIIOB JIbAA, IIPH
CTOJIKHOBCHMSIX HX C HOHaMH aTMOC(epHOTO BO3AyXa KpyNHBIE KaIbId H
KpUCTAUIBI MPUOOPETaloT H30BITOYHBIM OTPULATENBHBIN 3apsd, a MENKue —
MOJIOKUTENBHBIN. Bocxosmue moToku Bo3ayxa B TPO30BOM O0JaKe MOJHUMAIOT
MEJIKHE KalUI W KPHCTAJUIBI K BEpIIMHE o0Jiaka, KPYIHbIE KAl W KPHCTaJUIBI
OITyCKAIOTCS K €0 OCHOBAHHIO.

3apshkeHHBIE O00JIaka HABOJMAT Ha 3EMHOM IOBEPXHOCTH TOX COOOMH
MIPOTUBOIIOJIOKHBIN 10 3HAaKY 3apsaa. BHyTpu o0naka u Mexy oOnmakoM u 3emMiéi
co3MaéTcsl CHIBHOE DJIEKTPHUYECKOE II0JIe, KOTOpPOE CIOCOOCTBYET HOHHU3ALUHU
BO3/yXa W BO3HUKHOBEHHIO MCKPOBBIX pa3psAmoB (MONHHMIT) Kak BHYTPH oOJaKa,
TaK M MEXIy 00JTaKOM H TIOBEPXHOCTBHIO 3eMITH.

I'poM BO3HHMKAeT BCIEACTBUE PE3KOT0 PAcIIMPEHMs BO3AyXa MpU OBICTPOM
MIOBBIIICHUN TEMIIEPATypHl B KaHAJE pa3psiia MOJTHHU.

BcenbInKy MOTHAM MBI BHIMM IIPAKTHYECKH OTHOBPEMEHHO C Pa3psaioM, TaK
KaK CKOPOCTb PACIPOCTPAHEHHUS CBETA OUEHb BEIUKA (3-108 Mm/c). Pa3psa MoiaHUN
nmiurtes Beero 0,1-0,2 c.

3BYK pacmpocTpaHseTcs 3HaUNTENbHO MeUIeHHee. B Bo3ayxe ero ckopocts
paBHa mpumepHO 330 M/c. Uem faiblre OoT HAC NMPOM3OMIEN pas3psyi MOIHHH, TEM
JUIMHHEE May3a MEXIY BCIIBIIIKONH CBeTa M I'POMOM. I'poM OT OdeHb JanéKux
MOJIHHH BOOOIIEe HE JOXOAUT: 3ByKOBasi SHEPTHUs PACCEUBAETCS U MOTJIOLIAETCS 110
mytd. Takwe MONHUM Ha3bpIBAIOT 3apHUNAMH. Kak mpaBmiio, TpoM CIBIIIEH Ha
paccrostHuH 10 15-20 KM; TaKMM 00pa3oM, eciIi HaOIr0JaTeNlb BUIUT MOJHUIO, HO
HE CIIBIIIUT IPOMa, TO IP03a HAXOUTCSI Ha paccTosiHUU Ooiee 20 kM.

I'poM, compoBOKAAIOMINN MOJTHHIO, MOJKET IJIUTHCS B TEUEHNE HECKOIBKHX
cexyH. CyIiecTByeT IBe NMPUYIHMHBI, OOBACHIIONINE, ITI0YeMy BCIEX 3a KOPOTKOH
MOJIHMEH crblaTcs Oosee WIM MeHee JOJrMe packaThl IpoMa. Bo-mepBblX,
MOJIHUSI UMEET OUY€Hb OOJIBIIYIO JUIMHY (OHA U3MEPSIETCS KHJIOMETPAMHU), TO3TOMY
3ByK OT Pa3HBIX €€ y4YacTKOB JOXOAWT 10 HAOMIOaTeNs B Pa3HBIE MOMEHTHI
BpeMEHH. BO-BTOPBHIX, MPOHUCXOAWT OTPaKEHHE 3ByKa OT OOJTAKOB M Tyd —
BO3HHMKAeT 3X0. OTpa)keHHEM 3ByKa OT OO0JaKOB OOBSCHSETCS MNPOUCXOJsILee
WHOTJIa YCUJICHUE TPOMKOCTH 3BYKa B KOHIIE 'POMOBBIX PACKaTOB.

© 2016 denepanbHas ciyx6a 1o Hag3opy B chepe oOpasoBanus u Hayku Poccniickoii Denepanun




®dusuka. 9 kiace JlemoHcTpatonHslii Bapuant 2016 1. - 21 /27

Kak HampaBieH (CBepXy BHU3 WM CHH3Y BBEpX) DJJIEKTPUYECKUI TOK paspsia
BHYTPHOOIAYHOW MOJIHUM MPH MEXaHU3ME JJICKTPHU3AINU, OMHUCAHHOM B TeKcTe?
OTBET MOSICHUTE.

Oo0pa3en BO3MOKHOTO OTBETa

1. CBepxy BHHU3.

2.CornacHO ONHMCAaHUIO B TEKCT€ BEpXHAA 4YacThb oOJaka COOEPIKUT
MPEUMYIIECTBEHHO MEJIKHE YaCTHIbl, UMEIOIINE H30BITOUHBINA IMOJOKHUTEIbHBIN
3apsn. BHM3y o01aka HakarmIMBaIOTCs KPYMHBIE YaCTHIIBI, HMEIOMNE H30BITOUHBIH
OTpHULATEIbHBIM 3apsiA. 3a HalpaBieHHE 3JIEKTPUYECKOr0 TOKa MPUHUMAETCS
HampaBlieHUE JIBIKCHHUS B SJIEKTPUUECKOM I10JIE, CO3[jaBaéMOM TOKOM, CBOOOTHOM
MOJIOXKUTENILHO 3apsKEHHON YaCTULIBL.

Coaepxxanue Kputepust Basuibl
[peacraBiieH MpaBUIBLHBINA OTBET HA BOMPOC, U MPUBEACHO JTOCTATOYHOE 2
000CHOBaHHeE, HE coJieprKaliee OIHO0K
IIpencraBiieH TMpaBWIBHBIA OTBET HAa IMOCTAaBICHHBIH BOMPOC, HO 1

paccyXIeHus, TNPUBOJSAIIME K OTBETY, NPEJICTaBICHbI HE B IOJIHOM
00BEMe, W B HUX COAEPIKUTCS JIOTUIECKUI HETOUET.

NJIn
[IpencraBneHsl KOPPEKTHBIE PACCYKICHUS, IPUBOASIINE K IPaBUIBLHOMY
OTBETY, HO OTBET SIBHO HE C(HOPMYJIMPOBaH

IIpencraBiieHbl 00ImME pPacCyKICHHSA, HE OTHOCSIIMECS K OTBETy Ha 0
MOCTaBJICHHBIA BOIPOC.

nim
OTBeT Ha BOMPOC HEBEPEH HE3aBHUCHMO OT TOTO, YTO PACCYKICHUA
MIPAaBWJILHBI WM HEBEPHBI, WJIK OTCYTCTBYIOT

Maxcumanvrviil 6aun 2
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HUcnonesys cobuparomiyro TUH3Y, 3KpaH, JIUHEHKY, co0epuTe SKCIEPUMEHTATIbHYIO
YCTaHOBKY JUI OIpPEJENCHUs ONTHYECKOH CHIIBI JIMH3BL. B KauecTBe MCTOYHMKA
CBETa UCIIOJB3YNUTE CBET OT yJAJIEHHOTO OKHA.

B Onanke oTBETOB:

1) caemaiiTe pHCYHOK SKCIIEPHMEHTATBHON YCTaHOBKH;

2) 3amummre HOpMyITy [UIS pacd€Ta ONTHIECKOH CHIIBI THH3HI;

3) yKakuTe pe3ynbTaT u3MepeHus: GOKyCHOTO PACCTOSHUS JIMH3BL;

4) 3anMIIUTE 3HAYCHUE ONITUYECKON CHJIIBI JIMH3HI.

XapakrepucTuka 000pyA0BaHusA
[Ipy BBHIMOJHEHUH 3aJaHHsI WCIONB3YETCS KOMIUIEKT oOopynoBanus No 6
B CJIEIYIOLLEM COCTABE:

Habopul 1abopamopnsle | Komnnexm «I'HA-nabopamopusy

Kommiaekr Ne 6

e cobwuparoras JuH3a, GOKyCHOE e coOuparoras IuH3a, (POKyCHOE
paccrosiaue F; = (60 = 10) mm paccrosiaue Fy = (97 £ 10) mm

e jmHelika miuHoi 300400 MM e juHelika guuHon 300 MM
C MIJUTUMETPOBBIMH JCTICHUSMH C MHJUTUMETPOBBIMH JIETICHUSIMHU
® DHKpaH ® DJKpaH
e pabouee nose e Hampapistonias (onTu4eckas
® HMCTOYHHMK IIUTAHUSA IOCTOSHHOI'O CKaMbsl)
TOKa ® JepiKarenb JJIS OKpaHa
® COCIMHHTENBbHBIE IPOBOJIA, ® HCTOYHMK IMMUTAHHUS MTOCTOSHHOTO
3 mr. TOKa
®  KIIOY COCIMHUTEIbHBIE TIPOBO/IA

® JIaMIia Ha IIOACTaBKE ® KIKY
® JlaMIla Ha OCPKATCIC

Bnumanue!  Tlpu  3amMeHe  Kakoro-imbo  djeMeHTa  O0OpyJOBaHMS  Ha  AHAJIOTHYHOE
C JApYrMMH XapaKTepUCTUKaMH HEOOXOAMMO BHECTH COOTBETCTBYIOIIME H3MEHEHHs B o0pasel
BBINOJIHEHHS 3a/laHHs.

06pa3eu BO3MOKHOI'0O BBINNOJTHCHH ST
1. Cxema 3KCIEepUMEHTAIBHON YCTAaHOBKU (M300paKeHHEe yNalEHHOTO UCTOYHHUKA
cBeTa (OKHA) POPMHUPYETCS MPAKTUIECKU B (POKATEHOH IIIOCKOCTH):
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2.D=L.
I3

3. F = 60 v = 0,060 .
!

D= ————=17 OuTp.

0.06m TP

YKa3aHlle 3KC"epmaM

H3meperne (GOKYCHOTO pacCTOSIHHSL CUHTACTCS BEPHBIM, €CIM  IOHMagaeT
B UHTEpBal £15 MM K HOMHHAJIbHOMY 3HAU€HHIO.

Coaepxxanue Kputepus BaJuibl

ITomHOCTEIO IPaBMIIBHOE BBHITIOJTHEHNE 3aJaHUs, BKITIOYAIOIIee B ceOs: 4
1) cxeMaTHUYHBIH PUCYHOK SKCTICPUMEHTAIBHON YCTaHOBKHY;

2) dopmyny s pacdyéra HCKOMOH BENUYMHBI 10 JOCTYIHBIM JUIS
M3MEpEHHs BeJIMYNHAM (8 OdHHOM cayyde O ONMUYECKOU CUlbl uepes3
@okycroe paccmosnue);

3) npaBUIIBHO 3allUCAHHBIC PE3YJILTAThl MPSIMBIX U3MEPEHUH (8 darHOM
cyuae pe3yibmamol uzmepenus QQOKyCHO20 paccmosanus),

4) moJy4eHHOe MPABMIBHOE YHUCIICHHOE 3HAYECHIE HCKOMOMN BEJTMYMHBI

ITpuBeneHs! BCe IIEMEHTHI IPABUIBHOIO 0TBeTa 1-4, HO 3
JIOMyIIeHa OIIMOKa MPY BEYMCICHUHN 3HAUCHUS HCKOMOI BEJIMUHMHBL.
nim
Jomymena ommOka mpu 0003HAYEHUW EIUHHL MU3MEPEHHsS HCKOMON
BEJIMYKHBL.
nim
Jonymiena ommOka B CXEMaTHYHOM PHCYHKE SKCIEPUMEHTAIbLHOM
YCTaHOBKH, WJIM PHCYHOK OTCYTCTBYET, WJIM OTCYTCTBYeT (opmyia B
o0mmeM BHje ISt pacuéra HCKOMOI BEJTMUMHEI

CuenaH  pHCYHOK  OKCIEPUMEHTAJIbHOM  YCTAaHOBKM, IIPAaBUIILHO 2
[IPUBECHBl 3HAUEHMs NPSIMBIX U3MEPEHUI BEJIUYMH, HO HE 3allUCaHa
bopmyiia U1 pacuéTa HCKOMOW BEJIMUMHBI, U HE TIOJIyY€H OTBET.

nim
[IpaBunpHO TmpUBENEHBI 3HAUYEHUS TNPAMBIX H3MEPEHUH BETUYMH,
3anmcaHa GopMyia aIs pacyéra UCKOMOH BEJIMYHHBI, HO HE HOJNYYCH
OTBET, U HE MIPUBEJEH PUCYHOK IKCIIEPUMEHTAILHON YCTaHOBKH.

nim
IIpaBunbHO TNpUBENEHB 3HAYEHUS MPAMBIX U3MEPEHUH, NpUBEAEH
MIPaBUIBHBIH OTBET, HO OTCYTCTBYIOT PHCYHOK 3KCIIEPUMEHTAJIBbHON
YCTaHOBKH U OopMyJIa Juisd pacuéTa HCKOMOW BEJIMYMHBI

3anucaHbl TOJIBKO MPABUIIbHBIC 3HAYCHHUS IPSIMBIX U3MEPEHUH. 1
40041
[MpuBeneHO mpaBWIBHOE 3HAYEHHWE TONBKO OJHOTO W3 IPSIMBIX
W3MEpeHNid, W TPEJICTaBIICHa TPaBHIBHO 3amucaHHas QopMmyna s
pacyéra HICKOMOW BETTUYHUHBI.
NI
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[IpuBeneHo mpaBUIbHOE 3HAYEHHE TOJBKO OJHOTO W3 TMPSMBIX
HU3MEPEHUM, U CAeNIaH PUCYHOK IKCIIEPUMEHTAIbHOW YCTaHOBKHU

Bce ciydau BBITIONHEHHS, KOTOPBIE HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM 0
KpuTepusM BbicTaBiieHus 1, 2, 3 nim 4 6amnos. Pazpo3HeHHbIE 3amnucy.
OTCyTCTBHE MOMBITOK BHIMOJHEHNUS 32 IaHHS

Maxcumanvroiil 6ain 4

NmeroTcst IepeBsIHHBIM U METAIMYECKUN IApUKH OJUHAKOBOTO o0béMa. Kakoi
n3 mapukoB B 40-rpagycHylo Kapy Ha OILlylnb Kaxkercs xoinopHee? Otser
HOSICHUTE.

Oo0pa3en BO3MOKHOTO OTBETa

1. JlepeBsHHBII HIapUK B COPOKOIPayCHYIO Kapy Ha OILYIb KaKETCs XOJIOJHEE.

2. TenyIonpOBOJHOCTh METAINIMYECKOT0 IIapHKa OOJBIIEC TEIUIONPOBOAHOCTH
JepeBSHHOr0. TemIiooTBOA OT METAJUIMYECKOro MIapHKa K Oosiee XOJIOAHOMY
MBIy IPOUCXOTUT UHTEHCHBHEE, 3TO CO3MAET OUIyIIeHHE OoJiee rOpSIYero Tema.

Copepixanue KpuTepus Baausl
[Ipencrasnen npaBUIbHBIN OTBET HA BONPOC, U IPUBEIEHO JOCTATOYHOE 2
000CHOBaHUE, HE cofiepiKallee OMNOOK.
[IpencraBnen mpaBUIBHBIN OTBET Ha IOCTABJIEHHBIH BOMPOC, HO €ro 1

000CHOBaHHE HE SBJISCTCS JOCTATOYHBIM, XOTS COJCPIKHUT 00a dJIeMeHTa
MIPaBUIILHOTO OTBETa WM yKa3zaHWE Ha (U3MUECKHE SBICHHS (3aKOHBI),
MIPUYACTHEBIE K 00CYKIaeMOMY BOTIPOCY.

nin
IpencraBieHbl  KOPPEKTHBIE  PAacCy)KICHHs,  OPUBOAAIINE K
[paBHJIBHOMY OTBETY, HO OTBET SIBHO HE CHOPMYITHPOBAH.

IpencraBnensl oO0IIMe pacCyXJICHUS, HE OTHOCAIIMECS K OTBETYy Ha 0
[IOCTaBJIEHHBII BOIIPOC.

NI
OTBeT Ha BONPOC HEBEPEH HE3aBHCHMO OT TOTO, YTO PACCYyXJICHUS
[paBUIBHBI UM HEBEPHBI, HIIH OTCYTCTBYIOT.

Maxcumanvrvii 6ain 2
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IHaper Maccamu 6 U 4 Kr, ABHXKYIIUECS HABCTpeuy APYT APYTY CO CKOPOCThIO 2 %

Onpez[enI/ITe, KaKO€ KOJIMYECTBO TCIJIOTHI BBIACIHUTCA B PE3YJIbTATC COYAAPCHUA.

Bo3MO:KHBII BADHAHT pellieHUs

ano: CoriacHo 3aKOHY COXpaHEHUs UMITyJIbca
m; = 6 Kr mv—myv=u(m +m,).
my =4 xr
v(m; —m,)
v=2M OTcroia CKOpOCTh MIAPOB TOCIE yaapa: u =——-=
m,+m
C 1 2
CorinacHoO 3aKOHY COXpaHEHHMS OHEPrMd MOXHO HaiTu
BBIJIENIUBINEECS ~ KOMMYECTBO  TEIUIOTBI  KaK  HM3MEHEHHe
KHHETHYECKOM DHEPrMM CHUCTeMBI Tel JO M  TOcie
2 2 2
o mv m,V (ml-i-mz)u
B3auMoAeUcTBUS: O = + —
2 2 2
2mm., 5
Orciona: Q=—=-—2p
m,+m
1 2
0-? Omeem: Q = 19,2 JIx
Copep:xanue KpuTepus Baaisl
[IpuBeneHo monHoe NpaBUIbHOE pPELICHHE, BKIIOYAIOIIEE ClELyHoIue 3
AJIEMEHTHI:
1) BepHO 3amMKCcCaHO KPAaTKOE YCIOBHE 3a/1a4H;
2) 3ammcaHbl ypaBHEHUS W (GOpPMYJbl, IPUMEHEHHE KOTOPBIX
HEOOXOIMMO U JIOCTATOYHO JJIsl PEIISHHS 339K BBIOPAHHBIM CIIOCOOOM
(6 Oannom pewienuu: 3aKoH COXPAHEHUs IHePeUU, 3aKOH COXPAHEHUs
UMnybea);
3) BBINOJIHEHBI HEOOXOJUMBIC MAaTEMaTHYECKUE MpeoOpa3oBaHus U
pacyérel, TPUBOJAIINE K TMPABHIBHOMY YHCIOBOMY OTBETY, U
mpezcTaBieH OTBeT. IIpu 3TOM JOMYyCKAeTCs PEIICHHE «II0 YacTIM)
(C MPOMEXKYTOUYHBIMU BBIYUCIICHUSIMH )
[IpaBunbHO  3amucaHbl ~ HEOOXOMWUMBIE  (OPMYJBI,  MPOBEICHBI 2

BBIYUCIICHNUS], U MIOTY4YEH OTBET (BEPHBIN WM HEBEPHBIN), HO JOMyIlIeHa
ommOKa B 3aIMCH KPATKOTO yCIOBUS WK nepeBoze eauHui B CH.

N
[IpencrasieHo npaBUIIbHOE pElICHHE TOJIBKO B 00IIEeM BUJe, 0€3 KaKuX-
JTUOO0 YHCIIOBBIX PACYETOB.

nim
3amucaHbl ypaBHEHUS] U (HOPMYJIbI, IPUMEHEHHE KOTOPBIX HEOOXOIMMO
U JOCTAaTOYHO JUIsS DELICHUs 3aJauyd BBIOPAaHHBIM CIOCOOOM, HO B
MaTeMaTHYeCKUX MPeoOpa3oBaHMSAX WIM BBUUCICHUSIX JOMyIIeHa
ommbKa
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3amucaHbl M MCIOIb30BaHBI HE BCE UCXOMHBIE (DOPMYIIbI, HEOOXOIUMbIE
JUTSL PEIIeHUsS 3a1a4H.

NI
3amucaHbl BCe MCXOIHBIC (OPMYIBI, HO B OAHON W3 HUX JOMyIIeHA
omnoka

1

Bce cmywam pemieHnsi, KOTOpbIe HE COOTBETCTBYIOT BHIMICYKa3aHHBIM
KPHUTEPHSIM BEICTABJICHHS OLICHOK B 1, 2, 3 Oara

Maxcumanvrvlii 6ain

Hmerorcs 1Ba OAMHAKOBBIX JJIEKTPUYECKMX HarpeBaTens MolHocTbio 600 Bt
Kaxapli. Ha ckonbko TpamycoB MOXHO Harperb 2 71 BOABI 3a 7 MUH, €CIIH
HarpeBaTesu OyJyT BKJIIOUEHBI MapajuleIbHO B 3JIEKTPOCETh C HANpSIKEHHEM, Ha

KOTOpO€ PacCuuTaH Kakapli n3 Hux? [lotepsmu sHEPrun mpeHeOpedb.

Bo3M0O:kHBIi BADUAHT pellieHHs!

ano: m=p-V, 3HAYUT m = 2 KT

P =600 Bt 2
V=21=0,002 ™ P =——, orcioga COIpPOTHUBJIECHUE OJHOTO HarpeBaTess
p = 1000 xr/m’ R
¢ = 4200 i/ (xr-°C) | p U~
T=420c

3aKOH COXpaHEHUS SHEPTUU IMpPHU HArpeBaHWU BOABI MpPHU

napaieTbHOM COSAMHEHHUH IBYX CIIUpPaeH:

2 2
O = P, T win cmAt :U—r = £T =2Pr.
obee
Af= 2Pt
cm

At—7? Omegem: 60 °C

Copep:xanue KputTepus Banasl
[IpuBeneHO MOJHOE MPAaBUIIBHOE pPELIEHHE, BKIIOYAIoIee CIeIyIOLIne 3

DJIEMEHTEHI:
1) BepHO 3amucaHo KPaTKOE YCIOBHE 3a/1a4H;

2) 3anMcaHbl  ypaBHEHUS W (QOpMysbl, [OPUMEHEHHE KOTOPBIX
HEOOXOIMMO W JIOCTATOYHO IS DEIIEHUS 3a1add  BBIOPAHHBIM
CIOCO0OM (8 OaHHOM peuieHuu: 3aKOH COXPAHEHUs dHepeuu, Gopmyia
pacuéma Koauyecmeda menjiomsl, He0OX0OUMO20 Ol HA2Pe8aHus 800bl,
Gopmyna Ons pacuéma conpomugnieHust CUCmeMbl NPOBOOHUKOE NpU
napanienbHoM COoeOUHeHuU, @GopMyaa MOWHOCMU MOKA, @opmyia
pacuéma maccvl mena no e2o0 06vEMY U NIOMHOCMU),

3) BBINOJIHEHBI HEOOXOJMMBIE MaTeMaTH4YeCKHE IPeoOpa3oBaHUs |
pacuyéThl, TPHUBOJSNIKE K MNPABUILHOMY YHCIOBOMY OTBETY, H
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NPE/CTaBICH OTBET. [IpM 3TOM IOMyCKaeTcs pEIICHHE «II0 YacTAM»
(C MPOMEXKYTOUYHBIMU BBIYUCICHUSIMHU).

[IpaBunbHO  3amucaHbl ~ HEOOXOMUMBIE  (DOpMyYJBI,  MPOBEACHBI 2
BBIYHCIICHUS, W TIOJYYeH OTBET (BEPHBIN MM HEBEPHBIH), HO TOMyIICHA
ommOKa B 3aIMCH KPATKOTO yCIOBUS WiH nepeBoze exuHui B CH.

nim
IpeacraBiieHO MPaBUIILHOE PEIICHUE TOIBKO B 00IIEM BUjie, 0€3 KaKnuX-
JTUOO0 YHCIIOBBIX PACUYETOB.

i
3amucaHbl ypaBHEHUs] U POPMYJIbI, IPHMEHEHUE KOTOPBIX HE00X0JAUMO
U_JIOCTaTOYHO JUIS PELICHUs 3aJadyd BBIODAHHBIM CIHOCOOOM, HO B
MaTEeMaTHYECKUX MPeOOPAa30BAHUSIX WIIM BBIYHCICHUSAX [OIYIICHA
ommbka

3anmcaHbl U UCTIOIB30BAHBI HE BCE HCXOIHBIE (hOPMYIIBI, HEOOXOAUMEBIE 1
JUJIL pemeHI/m 3aaa4u.

NN
3anucaHbl BCe MCXOAHBIE (HOPMYJIbI, HO B OJHOH W3 HHUX JOMYyIICHA
OIInOKa

Bce cmyuan pemieHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPHUTEPHUSM BBICTABIICHUS OLEHOK B 1, 2, 3 bamna

Maxcumanvrolii 6ann 3

B coorBerctBun c¢ Ilopsaxom mpoBeneHHsT TOCYJAapCTBEHHOW MTOTOBOM
aTTecTaly Mo 00pa30BaTeIFHBIM IPOrPaMMaM OCHOBHOTO 00mIero odpa3oBaHHs
(mpuka3z MwuHoOpHayku Poccnu ot 25.12.2013 Ne 1394 3apeructpupoBaH
MuntoctoM Poccnu 03.02.2014 Ne 31206)

«48. Dx3aMeHalMOHHBIE PabOTBI MPOBEPSIOTCA ABYMs dSKcmepramu. [lo
pe3yabTaTaM MPOBEPKU SKCIEPTH HE3aBHCUMO JPYT OT JPYTa BHICTABISIOT OajlIbl
32 KaXIbll OTBET Ha 3aJaHus SK3aMEHALMOHHOM paboThl... B  ciyuae
CYLIECTBEHHOTO PAacXOXIEHHs B OajulaX, BBICTaBICHHBIX JABYMs OSKCIEpTaMH,
HazHayaeTcs:i TpeThst TpoBepka. CyIIeCTBEHHOE pacXokIeHne B Oamiax
ONpefeNeH0 B KPHUTEPHSAX OIEHUBAHHSA II0 COOTBETCTBYIOUIEMY YydeOHOMY
IIpeIMETY.

Tpetuil skcepT Ha3HayaeTcsl MpefcedaTesieM MPEeIMETHOH KOMHUCCHHU H3
YHCIIa YKCIIEPTOB, paHee He MPOBEPSBIINX K3aMEHAIIMOHHYIO PadoTy.

TperbeMy SKCIEpTy HpeaocTaBisieTcss HHpopManus o 6aiax, BEICTaBICHHBIX
JKCIIEPTaMM, pPaHee NPOBEPSBIIMMU SK3aMEHAIMOHHYIO paboTy oOydaromerocs.
Babl, BEICTaBIEHHBIE TPETHUM SKCIIEPTOM, SIBISTFOTCS OKOHYATEILHBIMID).

Ecim pacxoxaenue cocranisieT 2 1 Oojee Oaia 3a BEIOTHEHHE JTFO00TO 13
3amanuii 22 — 26, mo mpemuii 3Kcnepm nposepsem moibko me 3a0anus, KOmopule
8bI36A/IUL CMOb CYUWECTNBEHHOE PACX0JICOEHUe.
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MPOEKT

I'ocynapcTBeHHasi HTOroBas aTTECTAIMs 10 00Pa30BATEJbHBIM
NporpaMMamM OCHOBHOI0 o0uiero odopazopanus B ¢gopme
OCHOBHOT0 roCyJapcTBeHHOro 3k3ameHna (OI'J)

Koxudpuxarop
3JIEMEHTOB CO/IePKAHNSA U TPeOOBAHUH K YPOBHIO
MOATOTOBKH 00Y4alOUIUXCS JI POBeIeHNs] OCHOBHOIO
rocyaapcTBeHHoro sxk3amena no ®U3UKE

noaroroiieH deiepanbHBIM roCy/1apCTBEHHBIM OFOKETHBIM
. HAyYHBIM YUpPEXKIECHUEM .
«DENEPAJIBHBIM UHCTUTYT INEJATOT MYECKUX U3MEPEHUN»

®du3znka.9 knace 2

Komndukarop
3/1eMEHTOB CO/iep:KaHis U TPeOOBaHMI K YPOBHIO IOAT0TOBKH 00y4al0ILHXCs

VISl IPOBeIeHHsi 0CHOBHOTO rocyapcrsennoro sx3amena no ®U3UKE

Konuduxarop smeMeHTOB copepkaHus 1 TpeOOBAaHUH K YPOBHIO MOATOTOBKU
00yYarouIuxcst sk IPOBEAEHUSI OCHOBHOT'O TOCYIapCTBEHHOTO dK3aMeHa Mo (hu3u-
ke (mamee — KoAM(UKATOp) SBISETCS OJHHM W3 JIOKYMEHTOB, OIPEIEIISIOIINX
CTPYKTYpPY M COAEp>KaHHE KOHTPOJIBHBIX H3MEPHUTEIbHBIX MaTepuanoB (manee —
KHM). Kogudukarop sSBISETCS CUCTEMATU3MPOBAHHBIM TIEPEYHEM TPeOOBaHHMA K
YPOBHIO IMOATOTOBKHU BBIITYCKHUKOB W MPOBEPSIEMBIX dJIEMEHTOB COJCPIKaHUS, B KO-
TOPOM KaXKIOMY OOBEKTY COOTBETCTBYET OIPECIICHHBIA KOJI.

Koauduxarop cocraBnen Ha 6aze DenepalbHOrO KOMIIOHEHTa TOCYAapCT-
BEHHOT'O CTaHAapTa OCHOBHOIrO o0I1ero oopa3oBanus no ¢usuke (npukas MuHoO-
pasoBarus Poccum ot 05.03.2004 1. Ne 1089 «OG6 yrBepxneHnn demepansHOTo
KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HA4YaJbHOTO OOIIe-
r0, OCHOBHOT'O OOIIIEro ¥ CpeIHero (TMOJIHOT0) 0011ero 00pa3oBaHUs»).

Koaugukarop cocTouT U3 IBYX pa3ieioB:

— Pazgen 1. «IlepedeHb 7IEMEHTOB CO/IEpIKaHMs, TPOBEPSIEMBIX HA OCHOBHOM
rocyaapctBeHHOM sk3amene o GU3UKEy;

— Pazpnen 2. «Ilepedensb TpeOOBaHUIN K YPOBHIO MOATOTOBKU OOYyYaIOIIMXCH,
OCBOMBIIHX 00IIe00pa3oBaTeIbHEIE IPOrPaMMbI OCHOBHOTO 00IIero o0pa3oBaHUS
o ®U3NKE».

B xogudukaTop He BKIIOYEHBI SJIEMEHTHI COAEPKAaHUs, BBIICICHHBIE KypCH-
BOM B pazfeine crannapra «O0s3aTeTbHbII MUHIMYM COZEp:KaHUS OCHOBHBIX 00pa-
30BaTEIBHBIX MPOTPaMM»: JaHHOE COAEpKaHUe MOATIECKUT H3YUCHUIO, HO HE BKIIO-
YeHO B pa3Jien ctanaapra « TpeOoBaHHS K YPOBHIO MOJTOTOBKHU BBIITYCKHHKOBY, T.C.
HE SBIISETCSI 00BEKTOM KOHTpOJIA. Takke B KOAU(DUKATOP HE BKIIOUEHBI TE TPeOO-
BaHU K YPOBHIO IOATOTOBKY BHIITYCKHUKOB, JOCTHKEHUE KOTOPBIX HE MOXKET OBITh
IIPOBEPEHO B PaMKaX TOCYIapCTBEHHOH HTOTOBOH aTTECTAITHH.

Pa3nen 1. ITepedeHnb 3J1eMeHTOB coiepKaHUS, IPOBEPsieMbIX HA OCHOBHOM
rocyiapcrBeHHoM 3k3aMeHe no PU3UKE

B mepBoM u BTOpoM cTOnOIax TaOIMIBI yKa3aHBl KOJBI COJEP>KATETbHBIX
6110K0B, Ha KOTOpHBIC Pa3OHT yueOHBIH Kypc. B mepBom cTonbie xupHBIM mIprdToM
0003HaYeHB! KOABI Pa3eloB (KPYNMHBIX COACpXKATeNbHBIX O10KOB). Bo BTOpOM
CTONOLE yKa3aH KOJ 3JIEMEHTa COJEPXKaHMs, [UISl IIPOBEPKH KOTOPOTO CO3/Ar0TCS
TECTOBBIC 3aaHHS.

KOJ DJIeMEHTHI coiep:KaHusl, poBepsiemMble 3axanuavMu KUM
1 MEXAHUYECKUE SIBJIEHUSA
1.1 | Mexanuueckoe asuxkenue. Tpaexkropust. IlyTs. Ilepemerenue

1.2 | PaBHOMEpHOE NPSIMOJIMHEHHOE IBIKEHHE

1.3 | CxopocTh

1.4 | Yckopenue

1.5 | PaBHOyCKOpEHHOE NIPSIMOJIMHEHHOE IBHKCHUE
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3.9 | 3axon /xoyns — Jlenna

3.10 | OmbiT Opcrena. MarHuTHOE 1oJIe TOKA

3.11 | B3aumogelicTBHE MarHHTOB

3.12 | JleficTBHE MarHUTHOT'O MOJIsl HA IPOBOJAHUK C TOKOM

3.13 | DnekrpomarHuTHast HHAyKnus. OneiTel Papanes

3.14 | DneKTpOMarHUTHbBIC KOJICOAHHS U BOJHBI

3.15 | 3akoH NPSIMOJIMHEHHOTO PacIpOCTPAHEHHUS CBETa

3.16 | 3akoH oTpaxkeHus cpera. Ilmockoe 3epkano

3.17 | [IpenomueHue cBeTa

3.18 | ducnepcus cBera

3.19 | Jlunza. PoKycHOE pacCTOSHUE JTMH3BI

3.20 | I'ma3 kak onrtuueckas cucrema. OnTudeckue mpuOopsl

4 KBAHTOBBIE AB/JIEHUA

4.1 | PannoakTUBHOCTb. Anb(a-, 6eTa-, raMMa-H3IyYeHHs

4.2 | Ousrtsl Pesepdopna. [TnanerapHas Moens aToMa

4.3 | CocraB aTOMHOTIO siipa

4.4 | SlmepHble peakuuu

Pazpnen 2. IlepedyeHb TpeOoBaHMil K YPOBHIO NOATOTOBKU 00y4aIOLIUXCS,
OCBOMBIIMX 0011e00pa3oBaTe/ibHbIe MPOrPaMMbl OCHOBHOI'O 00111ero 00pa3o-
Banus no ®U3NKE

B niepBoMm cTonO1e TabNUIIBI yKa3aHbl KOIBI TPEOOBaHHI K YPOBHIO ITOJITOTOB-
KM, OCBOEGHHE KOTOPBIX MIPOBEPSIETCS 3aJaHUSIMHU KOHTPOJIBHOM PabOTHI.

T;I)(eoﬁz:)- TpeOdoBaHus K YPOBHIO IOAT0TOBKH, 0CBOCHHE KOTOPBIX MPOBeps-
. ercs 3ananuavmu KUM
BaHUH
1 BiajeHue 0CHOBHBIM NMOHATHIHBIM aNNapaTOM INKOJLHOIO Kypca
(pusuxu
1.1 3uanue u nonumanue cmvicna nonamuii: GU3NUECKOE ABICHUE, QU3U-

4eCKUi 3aKOH, BEIIECTBO, B3aUMO/ICHCTBHE, IIEKTPUIECKOE TOJIe, Mar-
HUTHOE TI0JIe, BOJIHA, aTOM, aTOMHOE PO, HOHH3UPYIOIIHE H3ITyUCHHUS

1.2 3unanue u nonmumanue cmvicia QUIUYECKUX 6eAUHUH: TIYTh, CKOPOCTb,
YCKOpEeHHe, Macca, IUIOTHOCTh, CHIa, JaBJIEHHE, HMITYJbc, padoTa,
MOIIHOCTh, KHHETHYECKast SHEPTHsl, MOTCHIHANbHAs SHEPTHs, KO3 hu-
[UEHT TOJIE3HOTO JCUCTBHS, BHYTPEHHSS SHEPTHUS, TEMIIepaTypa, KO-
4eCTBO TEIUIOTHI, yJelbHas TeMJI0eMKOCTb, YIeIbHas TEeIUIOTa IUlaBiie-
HUSI, yIeTbHas TEIUIOTa CrOPaHHs TOIUTUBA, BIAXKHOCTH BO3/IyXa, dIIEK-
TPUYECKUH 3apsj, CUiIa dJIEKTPUIECKOro TOKa, SIEKTPUUYECKOe HaIps-
JKECHUE, HICKTPHIECKOE CONPOTHBIICHNE, Pad0Ta U MOIITHOCTH 3JIEKTPH-
4eCKOro TOKa, pOKyCHOE paccTOSIHUE JHH3BI

1.6 | CBoboaHOe nafeHue
1.7 | JIBwxeHHE IO OKPY>KHOCTH
1.8 | Macca. [limoTHOCTE BemecTBa
1.9 | Cuna. CnoxeHue CHI
1.10 | Mnuepmust. Ilepssrit 3akon HeroToHa
1.11 | Bropoii 3akoH HeroToHa
1.12 | Tpernii 3axoH HploToHa
1.13 | Cuna tpeHus
1.14 | Cuna ynpyroctu
1.15 | 3axoH BceMHupHOTO TsiroTeHHs. CHiia TsSHKeCTH
1.16 | Mmnyinbc Tena
1.17 | 3aK0oH COXpaHEHUsI UMITyJIbCA
1.18 | Mexanudeckast paboTa U MOIIHOCTb
1.19 | Kunetnueckast sHeprus. IloTeHIanbpHas sHeprus
1.20 | 3akoH coxpaHEHUsI MEXaHUYECKON YHEPTUU
1.21 | IIpocteie Mexanu3Mbl. KITJI mpocThIX MEXaHU3MOB
1.22 | laBnenue. ATMochepHoe HaBIeHHE
1.23 | 3axoH [lackans
1.24 | 3akoH Apxumena
1.25 | Mexanudeckre KOueOaHus U BOJHBL 3BYK
2 TEILIOBBIE ABJIEHUA
2.1 | Ctpoenue BemectBa. Momenu cTpoeHus ra3a, )KUAKOCTH M TBEPAOTO Tea
2.2 | TermoBoe IBIKEHNE aTOMOB M MOJIEKyJ1. CBsI3b TeMIEpaTyphl BENIECTBA CO
CKOpPOCTBIO Xa0TUYECKOrO JBIDKEHMS 4acTUl. BpoyHOBCkoe ABMXKEHUE.
Hudpdysus
2.3 | TerioBoe paBHOBECHE
2.4 | BayTtpennss sueprus. Pabora n Temronepenadya Kak CriocoObl H3MEHCHUS
BHYTpEHHEH SHEprun
2.5 | Buael Temnonepegayun: TEIIONPOBOIHOCTb, KOHBEKIIMS, U3IyYEHUE
2.6 | KonngecTBo TemIoThl. Y aenbHas TeII0eMKOCTh
2.7 | 3aKoH coXpaHEeHUs YHEPTHH B TEIUIOBBIX IIpoIleccax
2.8 | Ucnapenue u koHaeHcanus. Kunenune »uakocti
2.9 | BnaxsHocTb Bo3ayxa
2.10 | IInaBneHne U KpUCTAIIN3ALIUS
2.11 | [IpeoOpazoBaHue YHEPTHH B TEIUIOBBIX MAIIMHAX
3 SJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 | DnexTpu3auus el
3.2 | /IBa BUJA DICKTPUUCCKUX 3apsAnoB. B3auMmoneicTBue 3IeKTPUYECKUX 3apsi-
JIOB
3.3 | 3akoH coXpaHEeHHUs IEKTPUIECKOro 3apsaa
3.4 | Dnexrpuueckoe mone. JleficTBHE 3MEKTPUIECKOro MO Ha JJIEKTPUIECKUE
3apsabl. [IpoBOTHUKY 1 TMINEKTPUKU
3.5 | Ilocrosunslil anexTpuueckuii Tok. Cuna Toka. Hanpsixenue
3.6 | DnexTpHuecKoe CONPOTHBICHUE
3.7 |3akon Oma mist y4acTka dnekTpuueckoit nemu. [lociemoBarensHoe U ma-
pauIeTbHOE COeANHEHHS TPOBOTHUKOB
3.8 | PaboTa M MOLIHOCTb DJIEKTPHUUECKOTO TOKa
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1.3 3uanue u nonumanue cmvicra gusuueckux 3axonos: Ilackans, Apxu-
Mena, HpioToHa, BCeMUPHOTO TATOTEHHSI, COXPAHCHUS UMITYJIbCa U Me-
XaHUYECKOW JHEPTUH, COXPAaHEHHs JHEPIWH B TEIUIOBBIX IpOIleCccax,
COXpaHEHHUsl DJEKTpHUYecKoro 3apsma, Owma s ydyacTka IIemy,
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Jxoynst — JleHia, mpsIMOJIMHEWHOTO PAcIPOCTPAHEHUS CBETa, OTpaXke-
HUS CBeTa

®du3znka.9 knace 6

1.4

Ymenue onucvisamo u obviacname Qusuueckue sgieHus: pABHOMEPHOE
MPSIMOJIMHEHHOE JIBUKEHHE, PaBHOYCKOPEHHOE IPSMOJMHEHHOE IBU-
JKCHHUE, NBWKECHHE Tela MO OKPYKHOCTH, KOJIeOaTeNbHOe IBHIXKCHUE,
nepegada JAaBJICHUS KUAKOCTAMHU M ra3aMy, IUIaBaHHUE Tell, MeXaHH4e-
ckue KonebaHus 1 BOJHbL, Au(dy3us, TEIIONPOBOAHOCTh, KOHBEKLIUS,
W3Iy4YCHHE, UCTIapeHue, KOHICHCAIUs, KUIICHHE, TUIaBJIeHHEe, KpUCTal-
JIU3a1Ms, 2JEKTPU3aLus Tell, B3aUMOIECHCTBUE IIEKTPUUECKUX 3aps/i0B,
B3aMMO/ICUCTBUE MarHUTOB, AEWCTBUE MATHUTHOTO TIOJISl HA MTPOBOJAHUK
C TOKOM, TEIJIOBOE AECHCTBUE TOKA, NIEKTPOMArHUTHAas MHIYKIUs, OT-
paskeHue, IpeIoMIIEHUE U JUCIEPCHsl CBETa

43

Ymenue omeewams na eonpocwi, mpebyrowue conocmagnenus ungop-
Mayuy u3 pasHeix yacmeil mexcma

Biagenne ocHoBaMH 3HAHHI 0 MeTOAaX HAYYHOT0 TO3HAHUA H
IKCNICPUMECHTAJIbHBIMHM YMCHUSIMHA

2.1

Ymenue popmynuposams (pasnuvams) yenau nposedenus (cunomesy) u
8b1600bl ONUCAHHO20 ONbIMA UNU HAONIOOeHUs

22

Ymenue komcmpyupoeamov sxcnepumenmanvuylo YCmMaHosKy, 6vlou-
pams NOPAOOK NPOGedeHUs. ONbIMA 8 COOMBEMCMEUU C NPEOTONCEHHOU
2unome3ou

4.4 Ymenue ucnonvzoeamv ungopmayuio uz mexcma 6 U3MEHeHHOU Cu-
myayuu

4.5 Ymenue nepesooumov ungopmayuro u3 00HOU 3HAKOBOU CUCMEMbL 6
opyayro

5 Hcnonb3oBanue NpHoOOpeTeHHbIX 3HAHUN U YMEHMil B NpaKTuH4e-
CKOif 1efITeJIbHOCTH H NOBCeTHEBHOT KU3HI

5.1 Ymenue npusooume (pacnosmasams) npumepvl npaKMUYecKozo Uc-
NOb306AHUA PUIUYECKUX 3HAHUL O MEXAHUYECKUX, MenI08blX, IJeK-
MPOMASHUMHBIX U KGAHMOBLIX SI6ICHUAX

52 Ymenue npumenamo usuveckue 3manusa: mus obecrieueHns Oes3omac-

HOCTH B MPOIIECCE UCTIONB30BAHUS TPAHCIIOPTHBIX CPEICTB, yUeTa Tell-
JIOIIPOBOJIHOCTH U TEIJIOEMKOCTH Pa3INYHBIX BELIECTB B IIOBCEAHEBHON
JKU3HHU, oOecrievueHnss 0e30MacHOro OOpalieHUsl C AJIEKTPOOBITOBBIMHU
npuOOpaMu, 3alIUTHI OT OMACHOTO BO3/IEHCTBUS Ha OPraHN3M YeJIOBeKa
AJIEKTPUIECKOTO TOKA, JJICKTPOMATHUTHOTO H3IYYCHUs, PaJNOAKTHB-
HOT'O U3JIy4YCHHUSI

23

Ymenue nposooums ananusz pesynomamos IKCnepumMeHmanibHbiX Uccie-
008AHUL, 8 MOM HUCTIe BbIPANCEHHBIX 6 8Ue MAOIUYbL UNU 2paduKa

24

Ymenue ucnonvzosame pusuueckue npubopsl u usmepumenvhvle UHCM-
PYMEHMbL ONisl NPAMBIX UsMepeHul usuyeckux enuyur (PacCTOSHHUS,
MPOMEKYTKa BPEMEHH, MAacChl, CHJIbI, JABJICHUS, TEMIIEPATypPhI, CHIIbI
TOKA, JJIEKTPUUECKOr0 HANPSDKEHUS) U KOCBEHHbIX UMEpPEeHUll usuye-
ckux genuyur (IUTOTHOCTH BEIECTBA, CHJIBI ApXHMMeZNa, BIAXXHOCTH
BO31yXa, Kod(Q(UINEHTa TPEHUS CKOJIBKEHHUS, KECTKOCTH TPYKUHBL,
ONTUYECKON CHIIBI COOMPAIONIEH JIMH3BI, HIEKTPHYECKOTO COMPOTHBIIE-
HUSI PE3UCTOPa, paOOTHI U MOITHOCTH TOKA)

2.5

Vmenue npeocmasnsimv sKcnepumenmanvHbie pe3yibmamsl 6 Guoe
mabauy un 2paguros u Oenamsv 6vb1800bl HA OCHOBAHUU NOLYYEHHBIX
9IKCNEPUMEHMATbHBIX OQHHBIX: 3aBUCUMOCT CHJIBI yIIPYTOCTH, BO3HH-
Kalollel B MPYXKUHE, OT CTEMECHU NehOpPMAITH MTPYKUHbBI; 3aBUCUMOCTh
neprona KojicbaHHii MaTeMaTHYeCKOro MasiTHHUKA OT JUIMHBI HUTH; 3a-
BHUCHMOCTh CHJIBI TOKA, BO3HHKAIOUIEH B MPOBOAHUKE, OT HATPSHKEHUS
Ha KOHIAX MPOBOJHWKA; 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBXEHUS OT
CHJIBI HOPMAJIBHOTO JIABJICHUS

2.6

Ymenue evipasicamo pesyrvmamer usmepenuii u pacuemos 6 eOuHUYax
Mesrcoynapoounoil cucmemul

w

Pemenue 3axau PA3JIHYHOr0 THIIA U YPOBHSA CJIOKHOCTH

IToHnMaHMe TEKCTOB q)mn'{eucoro CoacpKaHus

4.1

Tlonumanue cmvlcia UCNOAIbL308AHHBIX 8 MeKcme d)usuqecmtx mepmu-
HO8

4.2

Vmenue omseuams na npsimeie 60npocsvl K codepgfcanu}o mekcma.
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MPOEKT

I'ocynapcTBeHHasi HTOTOBAs ATTeCTAIUSI N0 00Pa30BaTEJIbLHBIM
NMporpaMMamM OCHOBHOI0 001ero oopa3osanusi B popme
OCHOBHOT0 I'OCYyJApPCTBEHHOI0 3Kk3ameHa (OI'D)

Cneunudpuxanus
KOHTPOJILHBIX H3MEPUTEIbHBIX MATEPHAJIOB /ISl TPOBEAEHHS
B 2016 rony 0CHOBHOIO rocyaapcTBeHHOro sx3ameHa no ®U3UKE

noarotosiieH PesiepanbHBIM roCyJapCTBEHHBIM OI0IKETHBIM
. Hay4YHBIM yUpEKICHUEM .
«DEJNEPAJIBHBIM UHCTUTYT INIEJAT'OI' MYECKUX U3MEPEHUN»

®dusnka. 9 kmacc 2

Crnenuduxanus
KOHTPOJIbHBIX H3MEPUTEJIbLHBIX MATEPHAJIOB /ISl IPOBEIeHH
B 2016 roay 0CHOBHOIO rocyaapctBeHHoro sx3amena no ®U3UKE

1. Haznayenue KUM nnst OI'D — olleHUTH YPOBEHB 001I€00pa30BaTeIbHOMN O~
TOTOBKH MO (pU3HMKE BHIMYCKHUKOB [X KitaccoB 0011€00pa3oBaTeNbHBIX OpraHu3a-
IUHA B LEISX TOCYJapCTBEHHOW MTOTOBOM aTTeCTalliy BBIMYCKHUKOB. Pe3ynbTarsl
9K3aMeHa MOTYT OBITh MCIOJIB30BaHBI MPH MpHUEMe 00Y4YaIOMUXCs B MPOQHILHEIE
KJIacChl CpeAHell IIKOJIbL.

OI'D mpoBoautcst B coorBercTBUM ¢ DepepalibHbiM 3akoHOM OT 29.12.2012
Ne 273-®@3 «O06 oOpa3oanuu B Poccuiickoit deneparmm.

2. lIokyMeHTbl, onpeaeasiomue cogepxanue KUM

CopeprkaHre 3K3aMEHAIMOHHON paboThl onpeselnsercs Ha ocHoBe Denepalib-
HOTO KOMITOHEHTa TOCYIapCTBEHHOTO OOpa30BaTENFHOTO CTaHIApTa OCHOBHOTO
obmero o6pasoBaHuss 1o ¢Qusmke (mpuka3 MwuHOOpaszoBanms Poccum ot
05.03.2004 Ne 1089 «O06 ytBepxaeHun denepaqbHOro KOMIOHEHTa TOCYNapCT-
BEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB HAYAJIBHOTO OOIIETr0, OCHOBHOTO OOIIETO U
cpemHero (TOJHOT0) 00IIero 00pa3oBaHUsM»).

3. IMoaxoas! k 0TOOPY coaepxkaHusi, pa3padoTke cTpyKkTypsl KUM

Hcnone3yemble mpu KOHCTpyHpoBanuu BapuantoB KM moxxoasl k oTOopy
KOHTPOJHMPYEMBIX 3JIEMEHTOB COZCpKaHMs 00ecIeunBaoT TpeboBaHue (HYHKIINO-
HaJIbHOW TOJHOTHI TECTa, TaK KaKk B KaKAOM BapHaHTE INIPOBEPSETCS OCBOCHHE
BCEX Pa3feloB Kypca (GU3HMKH OCHOBHOM IIKOJIBI M JUIA KaXIOTO paszena mpeana-
TaloTCs 3aaHMUA BCEX TAKCOHOMHYECKUX ypoBHeH. [Ipn 3ToM Hamboiiee BaxxHBIE C
MHPOBO33PEHUYECKOH TOYKH 3pPEHUS M HEOOXOAMMOCTH IUIS YCHEIIHOTO Mpo-
JOIKeHHs: 00pa30BaHusl COAEPHKATEIbHBIE JIEMEHTHI MPOBEPSAIOTCS B OJHOM U TOM
ke BapuanTe KM 3amanusiMu pa3HOTO YPOBHS CIIOKHOCTH.

Crpykrypa Bapuanta KIM obecmednBaeT MpoBepKy BCeX MPEAyCMOTPEHHBIX
@DenepanbHBIM KOMIIOHEHTOM TI'OCYAAapCTBEHHOIO 00pa30BaTENbHOTO CTaHAApTa
BUJIOB AEATENBHOCTU (C y4ETOM TeX OrpaHHYEHHUH, KOTOpbIEe HAKJIAIbIBAIOT YCIIO-
BUSI MAacCOBOW NMHUCHMEHHOW MPOBEPKU 3HAHUM M yMEHHH OOYYaloIIHNXCs): YCBO-
SHHE TIOHATHIHOTO ammapara Kypca (GH3UKH OCHOBHOH IIKOJBI, OBJIAJICHIE METO-
JOJIOTHYECKUMU 3HAHUAMM M HKCIIEPUMEHTAIbHBIMU YMEHHMSAMH, HCIOJIBb30BaHNE
IIPU BBITIONTHEHHH y4YeOHBIX 3aJa4y TEKCTOB (PU3MUECKOTO COIEp’KaHUs, MpHUMeHe-
HHE 3HAHMH Y PEeNIeHUN PAaCUeTHBIX 3a1a4 U 00BICHEHNN (DU3MUYCCKUX SBICHUIH
1 TIPOIIECCOB B CHTYaLUAX NMPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.

Mopenu 3aaHuii, HCTIOIb3yEMbIE B 9K3aMEHAIMOHHON paboTe, pacCUUTaHbI Ha
MpUMEHEeHHE OJaHKOBOW TeXHOJOTHH (aHanornyHod EI'D) u BO3MOXKHOCTH aBTO-
MaTH3UPOBAaHHOW MPOBEepKH 4acTH 1 paboTel. OOBEKTHBHOCTH MPOBEPKH 33aHUMA
C Pa3BepHYTHIM OTBETOM OOECIICUMBACTCS CIWHBIMHA KPHTCPHSIMH OLCHUBAHUS H
y4acTHEM HECKOJIBKHX HE3aBUCHMBIX DKCIIEPTOB, OLIEHUBAIONINX OJHY PaboTy.

OI'D o ¢u3mKe ABIACTCS SK3AMEHOM II0 BEIOOPY 00YJAIOIIIXCS U BBIOIHSICT
JIBE OCHOBHBIC (DYHKIIMH: UTOTOBYIO QTTECTAllMIO BBHIITYCKHUKOB OCHOBHOH IITKOJIBI
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U CO3JaHHe yCIOBHH I AnuddepeHnnanuy o0yJaromuxcsi IpH IOCTYIUICHHH B
npoduiIbHBIE KIIACCH cpeane mKkonbl. s atux neneit B KM BkitodeHs! 3a1a-
HUS TPEX YPOBHEH CIIOKHOCTH. BhINoiHEeHUE 3a1aHuii 6a30BOr0 YPOBHSI CIIOXKHO-
CTH TIO3BOJISICT OL[EHUTH YPOBEHb OCBOCHHS HanOOJIee 3HAUNMBIX COJCPKATEIBHBIX
9JIEMEHTOB CTAaHJapTa Mo (pM3MKE OCHOBHOI IIKOJBI M OBJaJCHHE Hanboee Bax-
HBIMHU BUJIaMH AEATEIBLHOCTH, a BBIOJIHEHNE 3aJaHUi MOBBIIIEHHOIO U BBICOKOTO
YPOBHEH CI0KHOCTH — CTENEeHb MOATOTOBICHHOCTH O0yYaromerocs K MpoaosDKe-
HHUIO 00pa3oBaHWs Ha CICAYIOIIEH CTYNEeHH OOy4YeHHS C Y4eTOM NajbHEeHIIero
YPOBHS U3y4eHus npeamera (6a30Bblil UM MPOQYUIILHBIN).

4. CBa3b 3k3aMmeHannonHoii mogeau OI'9 ¢ KUM EI'3

Ox3amenanuonHas Monens OI'D u KM EI'D mo ¢usnke cTposTces HCXOIsI U3
€IMHON KOHLIEIIIMU OLIEHKU y4eOHBIX JHOCTM)KEHHH ydarmuxcs 1no npeamery «Pu-
3uka». Egunble moaxonasl obecreunBaloTCs MPekae BCEro MPOBEPKOM Bcex (op-
MHUPYEMBIX B paMKaX TpEroJiaBaHHs MPEIMETa BHIOB AEATENFHOCTH. [Ipu 3TOM
HCTIONIB3YIOTCS CXOJHBIE CTPYKTYpPhI PabOThI, a TAKXKE SIUHBIA OaHK Mojesel 3a-
nanuil. IlpeeMcTBEHHOCTh B ()OPMUPOBAHUY PA3IUYHBIX BUAOB JEATEILHOCTH OT-
paxeHa B COIEpXAaHWUHM 3aJaHWl, a TakkKe B CHUCTEME OICHWBAHHSA 3aJaHui
C pa3BEepHYTHIM OTBETOM.

MOHO OTMETHUTb J[Ba 3HAYUMBIX OTIIMYHS dK3aMeHAITMOHHOH Monenu OI'D ot
KUM EI'D. Tak, TexHOnOruuecKkue oco0eHHOCTH npoBeAeHus EI'D He mo3BoIsSIOT
00eCTIeYnTh TONHONEHHBIH KOHTPOIb CHOPMHUPOBAHHOCTH JKCIIEPUMEHTAIBHBIX
YMEHUH, W 3TOT BHJ JEATCIHHOCTH MPOBEPSIETCS OMOCPEAOBAHHO MPH ITOMOIIU
CIELHAITBEHO pa3pabOTaHHbBIX 3aJaHuil Ha ocHOBe (oTorpaduil. [Iposenerne OI'D
HE COJIEPHUT TaKUX OTPaHUYEHHI, TOITOMY B PabOTy BBEICHO DKCICPUMEHTAIb-
HOE 3aJlaHHe, BHIMOJIHIEMOe Ha peallbHOM obopynoBanuu. Kpome Toro, B dk3ame-
HanmoHHOW Monemn OI'D Oonee mMHMPOKO MpencTaBieH OJIOK IO MPOBEpKE INPH-
eMOB paboThI ¢ pa3HO0Opa3HOi HHpopMalel GU3NIECKOTO COJEPIKAHMSL.

5. XapakTepucTuka cTpyKTyphbl H cofepxxkanusa KUM

Kaxnpiii Bapuant KMIM cocTouT M3 ABYX 4YacTeil W CONEPKUT 26 3aJaHMid,
pasauyarnmxcs GopMor U YPOBHEM CIOKHOCTH (Tabnuia 1).

Yactb 1 cogepxxut 22 3amaHus, U3 KOTOPBIX 13 3agaHuil KpaTKUM OTBETOM B
BUJIC ONHOU IUQPBI, BOCEMb 3aJaHUi, K KOTOPBIM TPeOYETCs] MPHUBECTH KPATKHUIA
OTBET B BHJIE YMCJIAa WK Habopa uudp, U 0OJHO 3aJaHUE C Pa3BEPHYTHIM OTBETOM.
3amanus 1, 6, 9, 15 u 19 ¢ kpaTkUM OTBETOM IPEICTABJISIOT COOOW 3alaHHUs Ha
YCTaHOBJICHUE COOTBETCTBHS MO3HIINH, TIPEJICTABICHHBIX B IByX MHOKECTBAX, MU
3aJaHus Ha BBIOOD IBYX IPABUIIBHBIX YTBEPKACHUM W3 NPEASIOKEHHOTO MEpeyHs
(MHOXECTBEHHBIN BLIOOD).

Yactb 2 comepkuT 4yeTbipe 3aganus (23—26), s KOTOPBIX HEOOXOAMMO TpH-
BECTHU Pa3BEpHYTHII O0TBET. 3aianue 23 npeacTaBisieT COOON MPaKTHYECKYHO pabo-
Ty, AJIs BBIIOJIHEHUSI KOTOPOH MCHOJb3YeTCs 1abopaTOpHOE 000pyAOBaHHUE.
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Tabnuya 1. Pacnpeoenenue 3a0anutl no yacmsam pabomol

IIpoueHT MakcUMaIbLHOTO

Yactu Komm- MakcuMaib- | MepBHYHOrO Oayuia 3a 3aJaHust
Ne YECTBO | HbIif MEPBUY- | JAQHHOI YaCTH OT MAaKCHMAaIlb- .
paboThI . . Tun 3amanuit
3aIaHUi HBIH Oasut HOTO HEepPBUYHOro Oauia 3a
BCIO paboTty, paBHoro 40
1 | Yacts 1 22 28 70 13 3amannii c oTBETOM

B BHUJIE OJTHOM LU(PBI,
8 3ajaHnii C OTBETOM
B BHzE Habopa uudp
WK 4yKciia u 1 3amanue
C pa3BEepHYTHIM OTBETOM

2 Yacts 2 4 12 30 3agaHus ¢
pa3BEepHYTHIM OTBETOM

Hroro 26 40 100

6. Pacnipenenenue 3aganuii KUM no cojep:kanuio, NpoBepsieMbIM YMEHH-
SIM U cocodaM AesiTeJbHOCTH
ITpu paszpabotke conepkanust KM yuuThiBaeTCs HEOOXOAUMOCTH MPOBEPKU
YCBOCHHUS DIIEMEHTOB 3HAHUM, MPEICTABICHHBIX B KOAH(UKATOPE IEMEHTOB CO-
nepxkaHust mo ¢usnke. B sx3aMeHaMOHHON paboTe MPOBEPSIOTCS 3HAHUS U yMe-
HUS1, IPUOOPETEHHBIE B Pe3yJbTaTe OCBOCHHUS CIEAYIOUIMX Pa3lesioB Kypca (u3u-
KH OCHOBHOM IIKOJIBI.
1. Mexanuueckue sgnenus
2. Tennosvie agrenus
3. DnekmpomazHummubie A61eHUs.
4. Keanmosvie s6nenus
OO1mee KOMMYECTBO 3alaHMH B SK3aMEHAIHOHHON paboTe 10 KaxI0oMy U3 pa3-
JICTIOB MPUOTU3UTEIBHO MPOMOPIUOHAIBEHO €r0 COACPKATEITPHOMY HAMOJTHEHHIO U
yueOHOMY BpEMEHH, OTBOJMMOMY Ha M3y4€HHE JAHHOTO pasliesia B LIKOJIbHOM
Kypce.
B Tabmune 2 maHo pacmpelelieHHe 3alaHuil MO pasnenam (Temam). 3agaHus
yactu 2 (3amaHus 23-26) mpoBEpPSAIOT KOMIUIEKCHOE HCIIONBb30BAHWE 3HAHUU M
YMEHUI U3 Pa3IMYHbIX pa3feoB Kypca GU3HKH.

Tabnuya 2. Pacnpeodenenue 3a0anutl no OCHOBHbIM
codepoicamenvuviyM pazdenam (memam) Kypea Qusuxu

Paspens! (Tembl) Kypca pusmky, KonuuectBo 3anannii
BKJFOYEHHBIC B 3K3aMEHAI[NOHHYO
paGoty Best pabora Yacts 1 Yacts 2

MexaHUYeCKHE SIBICHUS 7-13 6-10 1-3

TerutoBble sIBICHUS 4-9 3-7 1-2

DJNeKTpOMAarHUTHBIE SBICHUS 7-12 6-10 12

KBaHTOBBIC sIBICHUS 1-4 14 -
HUroro 26 22 4

Ok3aMeHannoHHas paboTa pa3pabaTeIBacTCs, HCXOAS U3 HEOOXOAUMOCTH IIPO-
BEPKH CIICAYIOUINX BUJIOB CSATEIBHOCTH.
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1. BnageHune OCHOBHBIM IMOHSTHIHBIM allapaToM ITKOJIBHOTO Kypca (pU3HKH.
1.1. IloHuMaHue cMbICIIa TOHATHUH.
1.2. Tlonumanue cMmbicina (PU3HYECKUX BEITHYUH.
1.3. TlonnManwme cMbIcTa (PU3MIECKUX 3aKOHOB.
1.4. YMeHHe ONUCHIBATh U OOBSICHATH (PU3NIECKUE SIBIICHUS.
2. Bnagenue oCHOBaMM 3HAaHHI O METOAAX HAyYHOTO MO3HAHHS U OKCIEPH-
MEHTaIbHBIMU YMEHUSMH.
Pemenune 3a7a4 pa3inyHOTO THUIIA H YPOBHS CIOKHOCTH.
[ToHnMaHue TEKCTOB PU3NUECKOTO COCPIKAHNUS.
5. Hcnonk3oBaHue NMPUOOPETEHHBIX 3HAHWN M YMEHHH B MPAKTHUYECKOW Jesi-
TEJNEHOCTH U TIOBCETHEBHOM KMU3HHU.

> w

B rtabnuue 3 mpUBEOCHO pacmlpeneieHHe 3aJaHuil 110 BHIAM JCSTEIbHOCTH

B 3aBHCHMOCTH OT (DOPMBI 3aIaHUIA.
Tabnuya 3. Pacnpedenenue 3a0anuti
N0 NPOGepsieMblM YMEHUSM U CHOCODAM OestmelbHOCMU

Bunel nesireapbHOCTH KonuuectBo 3amanuit

Yacts 1 Yactsp 2

1. BageHue OCHOBHBIM MOHSTHHHBIM aIlMapaToM LIKOJIb-
HOTO Kypca (pu3uku

1.1. Ilonumanue cmvicna noHAmu 1-2
1.2. [lonumanue cmvlcia puuuecKux 6eauyuH 5-7
1.3. Ilonumanue cmoicna usuyeckux 3aKOH08 4-8
1.4. Ymenue onucvisamv u obwvsAcuams @usuieckue s6- 2-6
JleHU
2. Bnanenne ocHOBaMM 3HaHMH O METOAAX HAyYHOTO MO- 2 1

3HaHUA U OKCIEPUMCHTAJIbBHBIMU YMEHUSAMHU

3. Pemenue 3a1a4 pa3IHMIHOTO THIIA U YPOBHS CIIOKHOCTH 3 2-3

4. ITonnManue TeKCTOB (PU3UUECKOTO COACPIKAHUS

5. Wcnonp3oBanne MPpHOOPETEHHBIX 3HAHUH W YMEHUH B 0-1
MIPAaKTHUECKOH eATeIbHOCTH U IOBCEAHEBHOM XKU3HU

Bnanenue ocHOBaMu 3HaHUI O METOAAX HAyYHOIO IIO3HAHMS U HKCIEPUMEH-
TaJlbHbIE YMEHUS NIPOBEPAIOTCs B 3a1anudax 18, 19 u 23. 3aganus 18 u 19 xonTpo-
JHUPYIOT CIEIYIOINe YMEHUS:
— (opMmynHupoBaTh (pa3nnuarh) IENH MPOBEACHHS (THUIIOTE3y, BBIBOIBI) OIH-
CaHHOTO OITBITA WIJIH HAOJIIO/ICHNS;

— KOHCTPYUPOBATh HKCIEPUMEHTAIBHYIO YCTaHOBKY, BBIOMPATh MOPSIOK IPO-
BEJICHNUS OIIBITA B COOTBETCTBUH C MPEIOKEHHOI THIOTE30H;

— HCTIONB30BATh (PU3NUECKHE IPHOOPEI M M3MEPHUTEIBHBIE HHCTPYMEHTHI IS
TIPSIMBIX H3MEPCHUH (PH3UIECKIX BEIUIHH;

— IIPOBOJAUTH aHANIU3 PE3YNbTATOB HKCIIEPUMEHTANBHBIX HCCIIE0BAaHUIl, B TOM
YHCIIe BEIPAXKEHHBIX B BUJIE TaOIUIBI UITH rpaduka.

OKcIepUMEHTAIIbHOE 3aJaHue 23 IpoBepseT:
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1) ymenue nposooums KoceéenHble uzmMepeHUs Qu3uuecKux GeIUYUN:
IUIOTHOCTH BEIIECTBa; CHIIBI ApxuMmena; KodhdHuurueHTa TPeHUs CKOIb-
JKEHUS; )KECTKOCTU MPYKHUHBI; TIEPHOJa U YaCTOTHI KoleOaHuil MaTeMa-
THUYECKOTO MasTHHKA; MOMEHTa CHJIBI, JCWCTBYIOIIETO Ha phryar; pabdo-
TBI CHJIBI YIIPYTOCTH MPH MOABEME Ipy3a ¢ MOMOIIBIO MOBIKHOTO WU
HEMOJIBUKHOTO 0JIOKA; pabOThl CHIIbI TPEHUS; ONTHYECKOW CHIIBI COOH-
paroniel JHMH3bI, JIEKTPHYECKOTO COMPOTHBICHHS PE3UCTOPA; PabOTHI
7 MOIIHOCTH TOKa;

2) ymenue npeocmagnsame IKCNEPUMEHMANbHBLE PE3YIbINAMbBL 6 6UOEC
maonuy, zpaguKkos uiu cxemamuuecKux PUCyHKO8 u 0enanb 6b1600bl
HA OCHOBAHUU NOJIYYEHHBIX IKCHEPUMEHMATbHBIX OAHHBIX: O 3aBUCH-
MOCTH CHJIBI YIIPYTOCTH, BOSHUKAIOIIEH B TIPY)KUHE, OT CTENEHH Iedop-
Malliy NOpYy>KUHbI, O 3aBUCUMOCTHU Nepuoja KojaeOaHui MaTeMaTH4ecKo-
IO MasgTHHKA OT JUTMHBI HUTH; O 3aBUCUMOCTHU CHJIBI TOKa, BO3HUKAIOLIEH
B MPOBOJIHHKE, OT HANPSDKEHHS HA KOHIAX MPOBOJHUKA; O 3aBUCUMOCTH
CHJIBI TPCHUS CKOJIBKCHHUS OT CHIIBI HOPMAJIHOTO JABJICHHS, O CBOWCT-
Bax M300paKECHUs, TIOJTYYCHHOTO C TIOMOIIBI0 COOMPAIOILEH JTNH3HI,

3) ymenue npoeodumv IKCHEPUMEHMATILHYIO RPOGEPKY u3uueckux
3aKOHO06 u cnedcmeuii: TIPOBEpKa MPABUIIA JUIS IEKTPHUIECKOT0 Harps-
JKEHHUsS TPH IOCIEAOBATEIBHOM COCIMHEHHH PE3HCTOPOB, IIPOBEPKA
MIpaBUIIa AJIsI CHIIBI DJIEKTPUYECKOTO TOKA MPH MapauieIbHOM COeArHe-
HHUH PE3NCTOPOB.

IToHnManue TeKCTOB (HU3UUECKOTO COJCpIKaHMs MpoBepseTcs 3aaanusmu 20—
22. Jlns OAHOTO W TOTO K€ TEKCTa (hOpMyIMPYIOTCS BOIIPOCHI, KOTOPbIE KOHTPO-
JTUPYIOT YMEHHUS:

— MOHHMMATh CMBICIT HCIIOJh30BAaHHBIX B TEKCTE (QU3MUECKIX TEPMUHOB;

— OTBeYaTh Ha MPSMBIC BOMPOCHI K COJCPIKAHHUIO TEKCTA;

— OTBeyaTb Ha BONPOCHI, TPeOYIOLINE CONOCTAaBICHUS MH(MOPMALUH U3 Pa3-

HBIX YacTell TeKCTa;

— HCIOJB30BaTh HHPOPMAIIMIO U3 TEKCTa B U3MEHEHHOH CUTYAIHH;

— MepeBOIUTHh HHPOPMAIIMIO U3 OHOM 3HAKOBOI CUCTEMBI B IPYTYIO.

3amanus, B KOTOPBIX HEOOXOAUMO PEIIUTh 3a7a4yl, IPEACTaBICHbI B Pa3IHUHBIX
9acTaX paboTsl. DTO TpH 3afaHUs ¢ KPaTKUM OTBETOM (3amaHus 7, 10 u 16) u Tpu
3aJlaHus C Pa3BEpHYTHIM OTBETOM. 3ajiaHue 24 — KaueCTBEHHBIN BOIPOC (3a1a4a),
MIPEJICTABJIAIONINI COOOW OMKMCAaHUE SBJICHUS MM MPOIIECCa U3 OKPYKAKOIICH KH3-
HH, U1 KOTOPOTO yYaIIuMcsl HEOOXOJMMO MPUBECTH LIEMOYKY PacCyXIeHUH, 00b-
SICHSIFOIIUX TIPOTEKAHUE SIBIICHHS, OCOOCHHOCTH €r0 CBOWCTB U T.II.

3anmanus ans OI'D no usuke XapakTepU3yHOTCs TAKKe MO CIOco0y MpeaAcTaB-
JieHus: UH(QOpMAIMK B 33JaHUHM W TMOAOUPAIOTCS TaKUM 00pa3oM, 4TOOBI MpOBe-
PUTH YMEHHS YYalIUXCS YNATaTh TrpaduKd 3aBUCUMOCTH (HU3MYECKHX BEIUYHH,
TaOJUYHBIC JAHHBIC WM UCIIOJIH30BATh PA3JIMYHbIC CXEMbI WIIH CXEMATHYHbBIC PH-
CYHKH.
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7. Pacnpenenenue 3aganuii KUM o ypoBHSIM CJ10:KHOCTH
B sk3aMeHannoHHON paboTe MpeicTaBieHbl 33aHus pa3HbIX YPOBHEH CIIOXK-
HOCTH: 0a30BOT0, MOBBIIIEHHOTO U BBICOKOTO.
B Tabnmie 4 mpencTaBieHO pacupeeleHIe 3afaHnil 0 YPOBHAM CIOKHOCTH.
Tabnuya 4. Pacnpeoenenue 3a0anutl no ypOGHIM CLONCHOCMU

Yposens cnox- | Kommuect- MakcuManbHbIH IporeHT MakCHMaIBHOTO Tep-
HOCTH 33/IaHM{ | BO 33/IaHHil | TMEPBUYHBIN Oa/UT | BUYHOIrO Oaylia 3a 3aJaHusl JAHHO-
T'O YPOBHS CIOKHOCTH OT MAaKCH-
MaJIbHOTO MEPBUYHOTO Oaia
3a BClo paboty, paBHoro 40

BazoBsrit 16 19 47,5

TToBbIICHHBII 7 11 27,5

Bricokwii 3 10 25
HUroro 26 40 100

8. IIpoaoskurteasHocts OI'D no pusuxe
[IpumepHOE Bpems Ha BHITIOTHEHUE 3aJaHUI COCTABIISIET:
1) nans 3amanuii 6a30BOTO YPOBHS CIOXKHOCTH — OT 2 JI0 5 MUHYT;
2) Ui 3aJIJaHUH TOBBIIICHHOM CJI0XHOCTH — OT 6 10 15 MUHYT;
3) [uist 3alaHU BRICOKOTO YPOBHS CIOKHOCTH — OT 20 10 30 MUHYT.
Ha BrimonHenne Beelt 9k3aMeHannoHHON paboTel oTBoauTCs 180 MUHYT.

9. lonoJiHUTe/IbHBbIC MATEPUAJIBI H 000PY/1I0BaAHUE

Hcnonp3yeTcst HEPOTpaMMHUPYEMBIi KadbKyIATOp (Ha KaXKIOTO yYEHHKA) H
SKcHepuMeHTanbHoe o0opynosanue. I1onHbIi nepeyeHs MaTepuatoB U 000pyIo-
BaHus npusejieH B [Ipunoxenun 2.

10. CucremMa oueHMBAaHHUS BBINOJHEHUs OTAEJbHBIX 3aJaHUI U YK3aMeHAIU-
OHHOI1 padoThI B L110M

3aaHue C KpaTKMM OTBETOM CUYHUTAETCS BBITIOJHECHHBIM, €CJIM 3alMCaHHBIH
OTBET COBIIAJAET C BEpHBIM OTBeTOM. 3amanus 1, 6, 9, 15 u 19 ouenuBaroTcs
B 2 Oaiia, eciii BEpHO yKazaHbl BCE DJIEMEHTHI OTBeTa; B | 0ajul, ecnu npaBUIbHO
yKa3aH XOTs Obl OZIMH AJIEMEHT OTBeTa, U B () 0aJIJIOB, €CJIM HET HU OJTHOTO AJIEMEH-
Ta PaBUIBLHOTO OTBETA.

3aganHus ¢ pa3BEPHYTHIM OTBETOM OICHHBAIOTCS JIBYMS DKCIIEPTAMH C YUETOM
MPAaBUJILHOCTH M TIOJIHOTHI OTBEeTa. MaKCUMaJbHbIA MEPBUYHBIA OaJ 3a BBITOJ-
HEHUE SKCIIEPUMEHTAILHOTO 3alaHus — 4 0ajia; 3a pelieHue pacyeTHBIX 3a/1ady
BBICOKOT'O YPOBHS CIIOHOCTH — 3 Oalia; 3a pelieHne KaueCTBEHHOM 3a/1auu U BbI-
mojHeHue 3axanus 22 — 2 6amwia. K kaxaoMmy 3aaHuio MPUBOJUTCS MOAPOOHAs
WHCTPYKIUS JJIS1 KCIIEPTOB, B KOTOPOH YKa3bIBAETCs, 32 UTO BHICTABJISACTCS KaXK-
nBIH 0aiut — ot 0 10 MakCUMAaJILHOIO Oasia.

B cootBerctBuu ¢ [TopsakoM MpoBeAeHUs] TOCYIApCTBEHHONH MTOTOBOW aT-
TECTAallUK TI0 00pa30BaTEIbHBIM MPOrpaMMaM OCHOBHOTO OOIIETro 00pa3oBaHUs
(npuka3 MunoOpunayku Poccun ot 25.12.2013 Ne 1394 3apeructpupoBan MuH-
toctoM Poccrm 03.02.2014 Ne 31206)
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«48. Dx3ameHanMOHHBIE PabOTHI MPOBEPSIOTCS IBYMs dkcriepramu. [lo pe-
3yJIbTaTaM MPOBEPKH SKCHEPTH! HE3aBUCUMO APYT OT Apyra BBICTABISIOT Oajulbl 3a
Kbl OTBET Ha 3aJ]aHKs SK3aMEHALIMOHHOM paboThL... B citydae cyiecTBeHHOTO
pacxoxneHus B 0ajuiax, BHICTABICHHBIX IBYMS JKCIIEPTAMH, Ha3HAYAETCS TPEThs
rpoBepka. CyIliecTBeHHOE pacxokJieHHe B OaiaX OINpeseseH0 B KPUTEPHIX Olle-
HUBAHHUS 110 COOTBETCTBYIOIIEMY yUeOHOMY IIPEIMETY.

Tpertwnii skciepT Ha3HAYAETCS MpEACcCeaaTeNIeM IPeIMETHON KOMUCCHH U3 UHC-
JIa OKCIIEPTOB, PaHee He MPOBEPSBIINX YK3aMEHAITHOHHYIO padoTy.

TpeTbeMy 3KCIEPTy MPEAOCTaBIsIeTCs HHPOpMAIHs 0 0asiax, BHICTABICHHBIX
9KCIEPTaMH, paHee MPOBEPSABIIMMH 3K3aMEHAIIMOHHYIO paboTy oOydaromierocs.
Bael, BRICTaBIEHHBIE TPETHHM DKCIIEPTOM, SIBIISTIOTCS OKOHYATEIIBHBIMID).

Ecnu pacxoxeHue cocTaBisieT 2 M 6oJiee Oajia 3a BBITIONHEHHE JTFOOOT0 U3
3agaHuil 22 — 26, TO TpeTuil SKCHEepPT MPOBEPSCT TOJBKO T€ 3aJaHusi, KOTOpbIE
BBI3BAJIM CTOJIb CYLIECTBEHHOE PACXOXKACHUE.

B sK3aMeHanMOHHOM BapHaHTEe MPEUIaraloTCsi HHCTPYKIUH, B KOTOPBIX TPH-
BEJICHBI 001IIHe TPeOOBaHUS K O(OPMIICHUIO OTBETOB.

Ha ocHoBe 0anjoB, BBICTaBIECHHBIX 3a BBIIOJHEHHE BCEX 3aJaHUM paboThI,
MIOJICUUTHIBAETCS OOUIHMI OaJll, KOTOPHI MEPEBOIUTCS B OTMETKY IO TISITHOAIITB-
HOI1 mIKase.

Pe3ynbTaThl 3K3aMeHa MOTYT OBITh MCIIONB30BAHbI MIPU MTPUEME 00YJaIONIHXCS
B PO UIIBHBIE KJTACChI cpeiHel mKobl. OpUeHTHPOM MpH 0TOOpE B MPO(UIIbHBIC
KJIacChl MOKeT OBITh IOKa3aTellb, HWKHSS TpaHHIa KOTOPOTO COOTBETCTBYET
30 Gammam.

11. YciaoBus npoBeeHHs1 IK3aMeHa

OK3aMeH NMpoBOAUTCS B kKabmHeTax ¢(um3ukd. [Ipm HE0OXOAMMOCTH MOXKHO HC-
[I0JIb30BaTh Apyrue KaOWHEThl, OTBevarolue TpeOoBaHUSAM Oe30IacHOro Tpyla
IIPY BBITIOJTHEHUH DKCTIEPUMEHTANBHBIX 3aaHUI SK3aMEeHAITMOHHOM PaboTHL.

Ha sk3aMeHe IpHCYTCTBYET CHEHANNCT 0 (HU3UKe, KOTOPBIH IPOBOAUT Hepes
9K3aMEHOM HHCTPYKTaX 10 TEXHHKE OE30MacHOCTH M CIEAUT 3a COONIOICHHEM
mpaBuJl 6€30MacHOro TpyJa BO BpeMs paboThl 00ydarolMxcs C J1abopaTOpPHBIM
obopynoBanueM. [IpuMepHas MHCTPYKIHS MO TEXHUKE O€30MacCHOCTH MpUBEIeHA
B [Ipunoxxenun 3.

Kommiextsl 1abopaTopHOro o00pyIOBaHMS Ul BBINOJHEHHS HKCIEPUMEH-
TAJILHOTO 3a/1aHuA 23 GOpMUPYIOTCS 3a0JIaroBpeMeHHO, 10 MPOBEICHHUS IK3aMEeHa.
J71st TOATOTOBKY JIAOOPAaTOPHOTO 00OPYAOBAHUS B IMyHKTHI MPOBEICHUS 32 OJUH-
JIBa JTHSI IO 9K3aMEHa COOOMIAIOTCS HOMEepa KOMIUICKTOB 000pYIOBaHU, KOTOPBIE
OyAyT UCHONIB30BAThCSI HA dK3aMeHe. KpuTepuu MpoBEpKH SKCHEPUMEHTAIbHbBIX
3aJaHuil TpeOyIoT Hcmoib3oBaHus B paMkax OI'D crangapTu3oBaHHOTO Jlabopa-
TOpPHOTO 000pynoBaHUs. [lepedeHs KOMIUIEKTOB 00OPYJOBaHMS UIS BHITOTHEHHS
9KCIEPUMEHTAJIbHBIX 3alaHUH COCTaBJIEH Ha OCHOBE TUIIOBBIX HAOOPOB 111 HpoH-
TaNbHBIX PaboOT 1Mo PU3MKE, a TAKXKE Ha OCHOBE KOMIUIEKTOB «["MA-naboparopus».
CoctaB 3THX Ha0OPOB/KOMIUIEKTOB OTBEUYaeT TPEOOBAHMAM HAIEKHOCTH U TPeOo-
BaHMAM K KOHCTPYHWPOBAHHIO 3KCICPHMCHTAJBHBIX 3aJaHMil OaHKa >K3aMcHAIH-
oHHBIX 3amaHuii OI'D. Homepa u ommcanue o0OpyAOBaHHUS, BXOISIIETO B KOM-
IUJICKTHI, puBeieHb! B [Ipunoxkenun 2 «[lepedeHb KOMIUIEKTOB 000PY/I0BAHUSD.
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IIpu oTCyTCTBHHM B IIyHKTaX INPOBEIEHHS SK3aMEHa KaKHX-THO0 MpHOOPOB U
MaTepuangoB o0OpyIOBaHHE MOXET ObITh 3aMEHEHO Ha aHAJIOTMYHOE C JIPYTHMHU
XapakTepuCTHKaMH. B 1enax obecreueHnss 0ObeKTUBHOTO OLICHUBAHUS BBIOIHE-
HUS DKCTICPUMEHTANIBHBIX 3aJaHui ydacTHuKaMu OI'D B ciydae 3aMeHBI 000py10-
BaHMs Ha aHAJIOTMYHOE C IPYTUMM XapaKTEepUCTUKaMM HEOOXOAUMO JOBECTH IO
CBEJICHUS DKCIEPTOB MPEAMETHON KOMHCCHHU, OCYILIECTBISIONIUX NPOBEPKY BBI-
MIOJTHEHUS 3aJ[aHUH, OMHCAaHWEe XapaKTePUCTUK PealbHO HMCIONB3YyeMOro Ha 3K3a-
MeHe 000pyHOBaHHA.

IIpoBepky SK3aMeHALMOHHBIX paboT (3alaHUi C pa3BEpPHYTHIMH OTBETAMU)
OCYIIECTBISIIOT CHEHANTUCTHI-TIPEIMETHUKH, NPOLIEANINe CHeNHaIbHY0 MOAro-
TOBKY JUIs1 TpoBepKu 3aganuit 2016 r.

12. U3menenusi B KUM 2016 roga no cpaBaenuto ¢ 2015 rogom

B 2016 r. obmee KoamyecTBO 3aJaHU YMEHBIIEHO 110 26, TP 5TOM yBeJIHYe-
HO JI0 BOCBMH KOJIMUYECTBO 3aJJaHUN C KPaTKUM OTBETOM. MaKCHMaIbHBIH Oat 3a
BEpHOE BHITIOJHEHNE Bcel paboThl HEe U3MEHMIICS U coctaBisier 40 OamioB (He u3-
MEHMJIOCH TAaKXe U pacrpenesicHne 0anioB 3a 3aaHHsS Pa3HOTO yPOBHS CIOXKHO-
CTH).
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O0600mennplii n1an Bapuanta KUM 2016 roga

st TUA BeinyckHukoB IX kiaccoB
no ®PU3UKE

10

Ipunooicenue 1

Ypoesuu cnoscnocmu 3adanuii: b — 6aszosvtil; 11— nosvluennviil;, B — evlcokuil.

Ne IIpoBepsieMbIe 3J1eMEHTBI Koabl Koabt Ypo- Maxkcu- | IIpumep-
n/u coepiRaHus 3JIEMEHTOB | POBEPSIEMBIX | BeHb | MAaJIbHbII Hoe
coJepKaHus yMeHuii CJI0%K- 0an 3a Bpemst
HOCTH | BBINOJIHE- | BBINOJI-
3a/1a- HHe HEeHUst
HUSA 3a/1aHus 3a/1aHus
(MuH.)
Yacrs 1
1 ®dusnveckne moOHATHI. Du- 1-4 1.2-1.4 b 2 2-3
3UYECKHE  BEIMYHMHBI, UX
CIMHHUIBI ¥ TPUOOPHI UL
HU3MEpeHusl.
2 MexaHH4ecKkoe  JIBIDKEHUE. 1.1-1.15 1.1-1.4 b 1 2-3
PaBHOMEpHOE ® paBHOYC-
KOpPEHHOE JIBIDKEHHE. 3aKo-
el Hprorona. Cuibl B mpH-
poxe
3 3akoH  coxpaHeHus um-| 1.16-1.20 1.1-1.4 b 1 2-3
MyJbca. 3aKOH COXPaHCHHUS
JHEPTUU
4 IIpocteie mexanusmbl. Me- | 1.21, 1.25, 1.1-14 b 1 2-3
XaHHYEeCKHEe KoyiebaHus U 1.6, 1.7
BosHBL. CBOOOIHOE TajIeHHE.
JIBYDKEHUE TTO0 OKPYIKHOCTH
5 JlaBnenue. 3akon [lackans. 1.8, 1.1-1.4 b 1 2-3
3akoH Apxumena. Ilnot- 1.22-1.24
HOCTb BEIIeCTBa
6 Dusuueckre SBJICHUS U 3a- 1.1-1.25 13,14 1/b 2 6-8
KOHBI B MEXaHHMKE. AHaIU3
MIPOIIECCOB
7 MexaHn4eckne SIBIICHUS 1.1-1.25 3 I 1 6-8
(pacuetHas 3a71a4a)
TeroBble sSBJICHUS 2.1-2.11 1.1-14 b 2-3
®dusnveckue sBICHHUA U 3a- 2.1-2.11 13,14 b 2 6-8
KOHBI. AHAJIU3 IPOIECCOB
10 | TeroBBle siBIEHUS (pacyueT- 2.1-2.11 3 I 1 6-8
Has 3a/1a4a)
11 OnexTpu3anus Te. 3.1-34 1.1-1.4 b 1 2-3
12 TTocTostHHBIN TOK 3.5-39 1.1-14 b 1 2-3
13 MaruutHoe Tmone. DJEKT- 3.10-3.13 1.1-1.4 b 1 2-3

pOMarHuTHast UHAYKINSA
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14 OnexkTpoMarHuTHeIe Koieba- | 3.14-3.20 1.1-1.4 b 1 2-3 Bceero 3amanmii — 26; u3 HUX

HUS U BOJIHBI. DJIIEMEHTHI OIl- 110 TuIy: ¢ KpatkuM otBeToM —1 (13+8);c pa3BepHyTHIM OTBETOM — 5;

THKH o ypoBHio cioxxsoctu: b — 16 (19 6anmnos); I1— 7 (11 6anmnoB); B — 3 (10 6a10B).
15 | ®usuueckue sBreHus u 3a- | 3.1-3.20 1.3,14 B/ 2 6-8 Maxkcumarnbupii nepsunblii 6aiu 3a pabory — 40.

KOHbl B 9JICKTPOJUHAMIKE. Oo01ee BpeMst BbIOJIHEHUs paboThl — 180 MuH.

Ananus poneccoB

16 DNEKTPOMArHUTHBIE SIBJICHUS 3.1-3.20 3 II 1 6-8
(pacuetHas 3a71a4a)
17 PagnoaktuBHOCTE.  ONBITHI 4144 1.1-14 b 1 2-3

Peseptdopma. CoctaB aTom-
HOro siipa. SlnepHble peak-

17070
18 Brnagenne ocHoBaMM 3HaHMHA 1-3 2 b 1 2-3
0 METO/aX Hay4yHOro IMO3Ha-
HUSA
19 Dusnyeckre SBICHUS U 3a- 14 2,4 11 2 6-8

KkoHbl. [ToHUMaHue U aHaKu3
IKCIIEPUMEHTANBHBIX  JIaH-
HBIX, NPEICTABICHHBIX B BH-
e Tabnuipl, rpaduKa HIH
pHUCYHKa (CXeMBI)

20 | U3Bneuenue undopmanuu u3 14 4 b 1 5
TeKcTa (QH3MYIECKOro cofep-
KaHUS

21 ComocraBiienne  UH(OpMa- 1-4 4 b 1 5
MM W3 Pa3HbIX YacTeil Tek-
cTa. IIpumenenne HH-
dopmammu U3 Tekcra Gu-
3UYECKOTO COACPKAHMSA

22 IIpumenenune wHGOPMAIHU 14 4 II 2 10
u3 TeKcTa (U3UYECKOro CO-
JiepKaHuA
Yacts 2
23 | DKcnepUMeEHTaNpHOE  3a/1a- 1-3 2 B 4 30

HHUEC (MeXaHI/I'-IeCKI/IC, DJICK-
TPOMarHuTHbIC }IBHeHI/IH)

24 KavectBennass 3amava (Mme- 1-3 3,5 I1 2 15
XaHUYCCKUE, TEIUIOBBIC WK
9JIEKTPOMarHUTHBIE SIBJIE-
HUST)

25 Pacuernas 3agmaga (Mexa- 1-3 3 B 3 20
HUYECKHE, TEIUIOBHIE, DJIEK-
TPOMArHUTHBIC SIBIICHUSI)

26 | PacuerHas 3amaua (Mexa- 1-3 3 B 3 20
HHYECKHE, TEIUIOBBIC, OJICK-
TPOMAarHUTHBIE SIBJICHHS)
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Ipunoocenue 2
IlepedyeHb KOMIIEKTOB 000Py/10BAHMSA

IlepeueHb KOMILIEKTOB OOOPYAOBaHMS Ul NMPOBEHCHUS HKCIEPUMEHTATbHBIX
3aJlaHUil COCTABJICH HA OCHOBE THUIOBBIX HAOOPOB JUIsl PPOHTANBHBIX paboT 1O (HHU3M-
Ke, a Takke Ha OCHOBE KOMILTEKTOB obopynoBanus «I IA-JTABOPATOPH ».

Buumanue! Tlpu 3aMeHe Kakux-1u00 3JIEMEHTOB 00OpY/IOBaHHS HAa aHAJIOTUYHBIE C
JIPYTHMH XapaKTEePHCTHKaMH HEOOXOAWMO BHECTH COOTBETCTBYIOLIME H3MCHCHHUS B
nepeveHb KOMIUIEKTOB Mepel MPOBEACHUEM dK3aMeHa U JOBECTH UH(DOpPMAIIHIO O BHE-
CCHHBIX U3MEHCHUSX JIO CBEJCHUS SKCIIEPTOB, MIPOBEPSIIONINX 3aJaHHs C Pa3BEPHYTHIM
OTBETOM.

B ciyuae ucmonb30BaHUsT HECTAHAAPTHOTO O0OPYIOBAHUS TEPe] MPOBEPKOM IKCIIEPT
BHOCHUT U3MECHEHHE B 00pa3ell BHIMOTHEHUS IKCIIEPUMEHTAILHOTO 33JJaHUsI B COOTBET-
CTBHH C M3MCHEHHSIMH B XapaKTEPHCTHKAX IPHOOPOB U 000PYIOBaHMSI.

Habopywt rabopamopnusie ‘ Komnnexm «I'MA-nabopamopusn»

Kommiaekr Ne 1

e BeCHI pEIYaKHBIE C HAOOPOM THPh ® BECHI AIEKTPOHHEIE
¢ V3MEpHUTCNBHBIH HWINHADP (MEH3Yp- |® W3MEPHTENbHBINH IUINHAP (MEH3Yp-
Ka) ¢ npenesnoM uzMepenus 100 mu, Ka) C mpengenoM usMmepeHus 250 i,

C=1wmn C=2wmn
® CTakaH C BOJOH ® CTakaH C BOJOU
e IWIMHAP CTaJbHOM HAa  HUTH |® IWIMHADP CTaJbHOH Ha HUTH

V=20 CM3, m = 156 T, 0003HAYUTH V=26 CM3, m = 196 r, 0603HAYHTH
Ne 1 Ne 1

e IWIMHAD JIATYHHBIH HAa  HWTHU |® [WIKHAD ATFOMUHUEBBIA HA HUTH
V=20 cm’, m = 170 T, 0603HAYNTH V=26 cM’, m = 70,2 r, 0603HAYNTD
No 2 No 2
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KommiaekT Ne 2

JTUHAMOMETP C TPEAETIOM U3MEPEHUS
4H(C=0,1H)

CcTakaH ¢ BOAOH

UWIMHAP  CTaJbHOM HAa  HHUTH
V =20 cm’, m = 156 T, 0603HAYUTE
Ne 1

OWIMHIP  JATyHHBIA HAa  HHUTH
V=20 CM3, m = 170 T, 0003HAYUTH
Ne 2

JTUHAMOMETP C TPEIEIIOM U3MEpPEHHS
1 H(C=0,02H)

CTakaH ¢ BOAOM

IUIACTUKOBBIA IWIMHADP HAa HUTH
V =56 cMm’, m = 66 r, 0603HAYATE
Ne 1

MTAHJP TIOMUHUACBBIA Ha HUTH
V=36 CM3, m =99 r, 0003HAYNTH
Ne 2

Kommiekr

Ne 3

IITaTUB JJAOOPATOPHEIH ¢ My(pTOH 1
JIAIIKOM

MpyXH1HA xKecTKoCThio (40+1) H/m
TpH rpy3a maccoii mo (100£2) r
JTUHAMOMETP LIKOJBHBIN C MPeIesioM
m3mepenus 4 H (C=0,1 H)

muHedika JumHOH 200-300 MM ¢
MHJUTUMETPOBBIMU JIE€JIEHUSAMHU

IITaTUB JIAOOPATOPHEIH ¢ My(pTOH 1
JIATIKOU

MpyX1HA KecTKoCcThio (50£2) H/m
Tpu Tpy3a Maccoi mo (100+£2) r
JTUHAMOMETP HIKOJBHBIN C MPEIesioM
m3mepenus S H (C=0,1 H)

nmuHelika ummHoi 300 MM ¢ MUILTH-
METPOBBIMU JI€JIEHUSIMU

Kommiekrt Ne 4

KapeTka C KPIOYKOM Ha HHUTH
m=100T

TpHu Tpy3a Maccoi mo (100+2) r
JIHAMOMETp IIKOJIBHEIH C IpeaenoM
n3mepenus 4 H (C=0,1 H)
HaIpaBJISIOIAs (ko3 dunmeHt
TPeHHsI KapeTKH IO HaNpaBIIAIONEeH
npubmmsurensHo 0,2)

OpyCOK ¢ KprouKoM Ha HUTH m = 50 T
TpH rpy3a maccoii mo (100£2) r
JTUHAMOMETP IIKOJBHBIN C MPeaesoMm
m3mepenns 1 H (C= 0,02 H)
HaIpaBJIsAIOIas (xoappunment
TpeHHus OpycKa IO HaIpaBISIOLICH
npubnuzuTenabHo 0,2)
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Kommiaekr Ne 5

WCTOYHHUK MUTAHUSI TOCTOSHHOTO TO-
ka4,5B

BonbT™MeTp 06 B, C=0,2 B
amnepmerp 02 A, C=0,1 A
MepeMeHHBI  pe3ucTop (peocrar),
conporuneHueM 10 Om

pesuctop, Ry = 12 OM, 0003HaYUThH
R1

pesuctop, R, = 6 OM, 0603HauuTH R2
COEIMHUTENbHBIE TPOBO/A, § WLIT.
KITI0Y

pabouee mose

HCTOYHMK MHUTAHMS ITOCTOSHHOIO TO-
ka 5,4 B

BOJIBTMETD JABYXIPEACIbHBIN: Tpe-
nen m3mepenus 3 B, C = 0,1 B; npe-
nen usmepenus 6 B, C=0,2 B
aMIiepMeTp ABYXIPEAETbHBIN: Mpe-
nen usmepenus 3 A, C= 0,1 A; npe-
nen uzmepenns 0,6 A, C=0,02 A
MepeMeHHbId  pe3ucTop (peocrar),
conportuBneHueM 10 Om

pesuctop Rs = 8,2 Om, 0003HAYHTH
R1

pesuctop, R; = 4,7 Om, 0003HaYUTh
R2

COCTMHUTEIIbHBIE IPOBOIA, 8 IIT.
KITFOY

pabouee nose

Kommiaekt Ne 6

coOuparomas JinH3a, GOKyCcHOe pac-
crosaue F; = 60 MM, 0603HaunTh JI1
muuedika gmuHOM 200-300 MM ¢
MUJUTUMETPOBBIMH JIEICHUSIMU

9KpaH

pabouee nose

MCTOYHUK MHUTAHUS TOCTOSHHOTO TO-
ka4,5B

COCIMHUTEIbHBIC IPOBOIA

KITFOY

JlaMIia Ha MOJICTaBKe

cobuparomas JmH3a, GOKycHOE pac-
crosaue F; = (97+£5) MM, o00603Ha-
quth JI1

nmuHelika mmHoi 300 MM ¢ MUILTH-
METPOBBIMU JIEJICHUSIMU

9KpaH

Hampasisiomas (onThdeckas CKa-
MBbST)

JieprKaTelb 171 9KpaHa

WCTOYHHK MUTAHUS IOCTOSHHOTO TO-
ka 5,4 B

COCIMHUTEIBHBIE TIPOBO/IA

KITIOY

JlaMIIa Ha JiepKaTelie

claiia «MoJens IpeIMeTay
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Kommiekt Ne 7

® IITaTHUB ¢ My(QTOH M JIAIKOH

e MeTpoBas JMHelika (IOrpelHoCTb
5 MMm)

e IMApUK C MPHUKPEIUIEHHOW K HEeMy
HUTHIO AnuHOK 110 cm

® 4achl C CEKYHJHOW cTpenkoid (uiau
CEKyH/IoMep)

IITATHB ¢ My(PTOH U JTAKOH
CrenMaNbHasl MEpHas JICHTa C OTBEp-
CTHEM WIH HUTh

rpy3 maccoif (100£2) r
ANIEKTPOHHBIN CeKyHmoMep (co cre-
[UaTbHBIM ~ MOJYyJIeM, oOecIeyu-
BalIMM paboTy cekyHaomepa 0Oe3
JTATYUKOB)

Kommiekrt Ne 8

NITATHB ¢ My(PTOM

pbIyar

OJIOK ITOJBUKHBINA

OJIOK HEIOABIKHBIN

HUTH

Tpu rpy3a Maccoit o (100+2) r
JIUHAMOMETP IIKOJBHBIN C MPEIeTIoM
m3mepenus 4 H (C=0,1 H)

e juHeiika mmHoM 200-300 MM ¢
MUJUTUMETPOBBIMU JIENICHUSIMHU

HITATHB ¢ MyTOM

pblyar

OJIOK OBV KHBIN

0JIOK HETOABYKHBIN

HUTH

Tpu rpy3a Maccoii o (100+2) T
JIMHAMOMETP NIKOJBHBIN C MPEIeIIoM
usmepenus S H (C=0,1 H)

nuHelka mmHoir 300 MM ¢ MHJIIH-
METPOBBIMU JICIICHUSIMHU
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Ipunoocenue 3
HHCTPYKLUA
10 MpaBHJIaM 6€30NMaCHOCTH TPYAA VISl yHaIUXCS
TIPH MPOBeEIEHAH JK3aMeHa B KaOnHeTe QU3HKH

1. Byapre BHUMATENBHBl U JUCLUIUIMHUPOBAHHBI, TOYHO BBIIOJIHSANTE yKa3aHUs opra-
HHU3aTOpa dK3aMeHa.

2. He npuctymaiite K BEIIOIHEHUIO PabOTHI 0€3 pa3penieHuss OpraHu3aTopa 3K3aMeHa.
3. Paszmemaiite npubopsl, MaTepHaibl, 000pyJOBaHHE HA CBOEM pabodyeM MecTe TaKuM
00pa3oM, 4TOOB! HCKITIOUNTH UX MaJleHUEe HIIN ONPOKUIbIBAHHUE.

4. Tlepen BBIMOTHEHHEM PAaOOTHl BHUMATEIBHO H3YYUTE €€ COAep)KaHUE U TOPSIAOK
BBINOJHEHUSL.

5. Ans mpenoTBpalleHUs aJleHUs CTEKISHHBIE COCYAbI (TIPOOUPKH, KOJIOBI) IPH MPO-
BEJCHUH ONBITOB OCTOPOXKHO 3aKpeIUlsiiTe B Jamke mratuBa. llpu paborte
¢ mpubopaMu U3 CTEKIIa COOIIoIaiTe 0COOYIO OCTOPOKHOCTb.

6. Ilpu mpoBeneHUU ONBITOB HE JOIyCKalTe NMpeNeibHbIX HAarpy30K U3MEPUTENbHBIX
prOOpOB.

7. Ilpu cOopKe IKCIICPIMEHTAIBHBIX YCTAHOBOK HCIIONB3YiiTe IPOBOAa (C HAKOHCUHH-
KaMH W TIPEJOXPAHUTEIBHBIMH dYeXJIAMH) C MPOYHOH W30isImell 6e3 BUINMBIX
MOBPEKACHUM. 3anperaeTcs Mojib30BaThCs IPOBOJHUKOM C U3HOILIEHHOM H30JsIMeH.
8. [Tpu cOOopKe MEKTPUIECKOH 1enn n30eraiTe nepeceyeHus MpoBOIOB.

9. McToYHMK TOKa K 3JIEKTPUUYECKOM LENM MOJKIIOYAWTE B IMOCIEIHIOI OUYEpEb.
Co0OpaHHYIO IeTb BKJIIOYAiiTe TOJIBKO MOCIE MPOBEPKH U C pa3pemieHus OpraHu3aTopa
9K3aMEHa.

10. He npousBoaute nepecoeivHeHNs B 1IENAX 10 OTKIIOYEHUS UCTOYHHMKA DJIEKTPO-
MTUTAHUSL.

11. Ilonb3yiiTech HHCTPYMEHTAMU C U30JIUPYIOIUMU PyUKaAMHU.

12. Tlo okoOHYaHUU PaOOTHI OTKIFOYHUTE UCTOYHHK DJIEKTPOIUTAHUS, TIOCIE Yero pas-
OepuTe ITEKTPHUICCKYIO IETTb.

13. He yxomure ¢ pabodero mecra 6e3 pa3pemeHus OpraHn3aTopa 3K3aMeHa.

14. OOHapy»HMB HEHCIIPABHOCTh B JJIEKTPHUYECKUX YCTPOMCTBAX, HAXOMASIIUXCS IOJ
HanpspDKeHHEM, HEMEUICHHO OTKIIIOUUTE MCTOYHMK DJIIEKTPOIUTAHUS U coolmmTe 00
9TOM OpPraHU3aTOPy SK3aMEHa.
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