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Crnenndpuxanus
KOHTPOJILHBIX H3MEPUTENbHBIX MATEPHUAJIOB JIJIsl IPOBEAEHUsI
B 2023 rogy 0CHOBHOI0 rocyJapcTBEHHOI0 IK3aMeHa
no PU3UKE

1. Ha3zHayeHne KOHTPOJIbHBIX H3MepHUTeIbHBIX MaTepuaioB (KUM) OI'D

OcHoBHO#1 TocyaapcTBeHHbIH 3k3aMeH (OI'D) mpencrasisier coboit hopmy
roCyJJapCTBEHHOW HTOTOBOIM aTTecTallud, MPOBOJUMON B LENAX ONpEAeTICHUs
COOTBETCTBHA PE3yJIbTaTOB OCBOCHHA O6y‘{aIOH_II/IMI/IC5{ OCHOBHBIX
00pa3oBaTeNbHBIX INPOTPaMM OCHOBHOTO OO0MIEro 00pa3oBaHHUS TPeOOBaHUSIM
(enepanbHOro rocyJapcTBEHHOI0 00pa3oBaTEIbHOrO CTaHaapra. s ykazaHHBIX
LeNeil  MCHOJBb3YIOTCS  KOHTPOJbHBIE H3MepuTelbHble Marepuansl  (KHUM),
MIPEACTABIIAIOINE COO0H KOMIUIEKCHI 3a/IaHHi CTaHAAPTH3HPOBAHHOH (DOPMBIL.

OI'D  mpoBomutcs B coorBercTBUM ¢ DepepalbHbBIM  3aKOHOM
or 29.12.2012 Ne273-®3 «O06 obpasoBanuun B Poccuiickoit ®Deneparym»
n IlopsakoM TpoBeAeHHs TOCYTApCTBEHHOW HTOTOBOM — aTTEeCTallud 110
00pa3oBaTenbHBIM IPOrpaMMaM OCHOBHOTO 00ILEro 00pa3oBaHUs, YTBEPKIEHHBIM
npukazoM MuHnpocBeuieuss Poccum  u PocoOpnamzopa ot 07.11.2018
Ne 189/1513.

2. JlokyMeHTbI, onpejensiiomue cogep:xxanune KUM OI'9

Conepxxanme KHMM  ompenensiercs  Ha  OCHOBe  (peliepabHOTO
rOCyZapCTBEHHOT'0 00pa30BaTEIbLHOTO CTAHJapTa OCHOBHOTO 00I1Iero 00pa3oBaHus
(npuka3z MunoOpuayku Poccuu ot 17.12.2010 Ne 1897) ¢ yuérom IIpumepHoii
OCHOBHOH 00pa3oBaTenpbHOl IporpaMMbl OCHOBHOIO 0OIIEro 0Opa3oBaHUs
(omobpena perienueM (eepaIbHOr0 yu4eOHO-METOIUYECKOTO OOBEIMHEHHS 10
o6riemMy obpasoBanuto (mpotokoi ot 08.04.2015 Ne 1/15)).

B KHM ofecnedeHa NPEeMCTBEHHOCTb IIPOBEPSIEMOIO COJEpPIKaHUs
¢ (emepanbHBIM KOMIOHEHTOM I'OCYJapCTBEHHOI'O CTaHAApPTa OCHOBHOTO OOIIEro
obpazoBanuss 10 ¢usuke (npuka3 MwuHoOpasoBanus Poccum ot 05.03.2004
Ne 1089 «OO0 yrBepkaeHun (eneparbHOr0 KOMIIOHEHTa TIOCYIapCTBEHHBIX
00pa30BaTeNbHBIX CTAaHAAPTOB HAYAJIBHOTO OOILIEro, OCHOBHOTO  OOIIEro
U cpenHero (TMOJIHOr0) 00IIero 00pa3oBaHus»).
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3. IToaxoasl k 0TOOPY colep:kanus, paspadorke ctpykrypsl KHM OI'D

B KUM mpencraBneHsl 3afaHus, IMPOBEPSIONINE CIEAYIONINE TPYIIIBI
IIPEAMETHBIX PE3YyIbTATOB:

— OCBOGHHME IOHATUIHOrO amnmapaTa Kypca (U3MKM OCHOBHOH IIKOJIBI

U yMEHHE TIPUMEHSTh M3ydYCHHbIE MOHATUS, MOMIENH, BEMHYMHBI U 3aKOHBI

JUISL aHAITH3a (PU3MIECKHUX ABICHHI U IIPOIECCOB;

— OBIAJECHUE METOJOJIOTUYECKUMH yMEHHSAMH (IPOBOAUTL H3MEPEHUS,

HCCJIICAOBAHUSA U CTAaBUTH Ol'lI)ITbI);

— IOHMMaHHE NPUHLUIOB AEHCTBUS TEXHUYECKUX YCTPOICTB;

— yYMeHHe 1o paboTe ¢ TeKCTaMH (PU3HIECKOTO COCPIKaHHS;

— YMEHHE pemaTh pacu€THHIE 3aJa9d M IPUMEHATh MONydeHHBIC 3HAHHSA JUIT
00bsACHEeHUS (PU3UYIECKHUX SABIECHUH U IPOIIECCOB.

I'pynna u3 14 3aganuii 6a30BOTO M TOBBIIMICHHOTO YPOBHEH CIIOXHOCTH
IIPOBEpsIeT OCBOGHHE OHATUIHOTO ammapara Kypca ¢usnku. KirroueBsIMH B 3TOM
Onoke SIBISIIOTCSL 3afaHMs Ha paclo3HaBaHue (U3MUECKUX SBICHUI Kak
B CHTyallHsAX >KH3HEHHOTO XapaKTepa, TaK M Ha OCHOBE OIHCAHHS OIBITOB,
JEMOHCTPUPYIOLIUX IPOTEKaHUE pas3auuHblx sABlIeHUH. Kpome Toro, 3aech
MPOBEPSIOTCS MPOCThIE YMEHHS — IO PACMO3HABAHHIO (U3UYECKUX TOHSATHH,
BenmmunH uU QopMyrn, u Oonee CIIOXKHBIE YMEHHS — IO aHAIHM3y Pa3IHMYHBIX
IPOLECCOB C UCIIOIb30BaHUEM (HOPMYII U 3aKOHOB.

I'pynma u3 Tpéx 3ajaHUi IpOBEpseT OBNAJCHHE METOHOIOTHUECKHIMH
YMEHUSMH. 37ech Ipe[IaraloTcs KaK TEOpPEeTHYeCKHE 3aJaHus Ha CHATHE
MOKa3aHUil M3MEpUTENbHBIX NPUOOPOB M aHAIU3 PE3YyIbTaTOB ONBITOB IO HX
OIIMCAHMIO, TaK W DKCIEPUMEHTAIbHOE 3aJ[aHie Ha pealrbHOM 00O0pYyIZOBaHMH HA
IPOBEJICHHE KOCBEHHBIX H3MEPEHMH WM HCCIEIOBAaHHE 3aBHCHMOCTCH
(U3MYECKUX BETUUHH.

B xaxknaplif BapHaHT BKIIOYEHO 3aJaHHE, IPOBEPSIONee HMOHUMAHUE
[IpUHLUNA AeHCTBUS Pa3IMYHBIX TEXHUYECKUX YCTPOUCTB WM HAa 3HAHME BKJIAJa
yu€HBIX B pa3BUTHE (QU3UKY, U J1Ba 3aJlaHUS, OLIEHUBAIOIUX PaboTy ¢ TEKCTaMU
¢m3naeckoro comepkaHus. IIpm 3TOM TNIPOBEPSAIOTCS YMEHHS HHTEpPIPETaIliu
TEKCTOBOH WH(poOpMaruu U e HCIIONb30BAaHMSA MPH pPEIICHHH Yy4eOHO-
IpakTH4eckux 3azad. Pabora ¢ wuHpopmanueidl GHU3UIECKOrO COAEPKAHUS
IIPOBEpsIeTCS U OMOCPEIOBAHHO Yepe3 MCIIOIb30BaHNE B TEKCTaX 3aJaHUH JPYTHX
0JIOKOB Pa3IMYHBIX CHOCOOOB INpPEACTaBICHUsS MHQOpPMALUU: TEKCTa, I'padUKOB,
TaOJIMII, CXeM, PUCYHKOB.

brox w3 mATH 3a7aHUN MOCBAIMIEH OIEHKE yMEHHS peaTh KaueCTBEHHBIC
U pacu€THbIE 3aJaull 110 (U3UKe. 31eCh NPEIaraloTCs HECI0XKHbIC KaueCTBEHHbIE
BOIMPOCHI, CKOHCTPYHUPOBAaHHBbIE Ha 0a3ze y4eOHOH CHUTyallMd WIH KOHTEKCTa
«OKM3HEHHOH CHTyallW», a Takke PACUETHBIC 3aJa4d MOBBIIICHHOTO M BBICOKOTO
YPOBHEH CIOKHOCTHU 110 TPEM OCHOBHBIM pazfienaM Kypca (usuxu. JIBe pacuérHsie
3a71a90 MMEIOT KOMOMHUPOBAHHEIN XapaKTep U TPeOYIOT HCIIONB30BaHUS 3aKOHOB
u (GopMyIT U3 ABYX pasHBIX TEM MM pa3[eioB Kypca.
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ConeprxkaHre 3aJaHHil OXBaThIBaeT BCE pa3lelibl Kypca (DM3HKH OCHOBHOI
HIKOJIBI, TIPH 3TOM OTOOP CO/EPKATEIBHBIX AJIEMEHTOB OCYLIECTBIISETCS C YYETOM
MX 3HAYMMOCTH B 00IIe00pa30BaTeILHON IIOATOTOBKE K3aMEHYEMBIX.

B pabGory BkitoueHbl 3agaHus TPEX YPOBHEH CIOXHOCTU: 0a30BOro,
MOBBIIIEHHOTO U BBICOKOTO.

3amanuss 0a30BOTO ypOBHS pPa3padaTHIBAIOTCS [UIS OLEHKH OBIAJICHHUS
Hanbojiee BaXKHBIMU IPEIMETHBIMH pe3yJbTaTaMd U KOHCTPYUPYIOTCA Ha
Hanbosee 3HAYMMBIX JIEMEHTax cofepkaHus. Vcnone3oBaHue B paboTe 3aJaHUM
TIOBBIIIEHHOTO ¥ BBICOKOTO YPOBHEW CIIO)KHOCTH IIO3BOJISIET OLIEHUTH CTENEHb
HOATOTOBJICHHOCTH 3K3aMEHYEMOro K IpPOJODKEHUIO o0O0ydeHus B Kiaccax
C yriyOn€HHBIM U3y4YeHHueM (pU3HKH.

OOBEKTUBHOCTh ~ TNPOBEPKH  3aJaHUd  C  pa3BEPHYTBIM  OTBETOM
obecrieunBaeTcs  €IUHBIMH  KPUTEPUSMHU  OLICHUBAHMSA, YYacTHEM  JBYX
HE3aBHCHUMBIX  JKCIIEPTOB, OLCHHUBAIONIUX OJHY pabOTy, BO3MOXKHOCTHIO
Ha3HAYEHHs TPETHETO SKCIIEPTa U HAJTMUUEM HMPOLEAYPbl alleJUTALIUH.

4. CBa3b 3k3aMeHallMOHHOI Mogesin OI'D ¢ KMM ET'D

Ox3amenanmnonHas mMozens OI'D u KM EI'D no ¢usuke crpoutcs, ncxons
U3 €IWHOW KOHIEMIUH OLIEHKHU yl{e61-u>1x JOCTHKEHUH SK3aMEHYEMBIX I10
yuebHOMY mpeamery «®Pusnkay. EnuHble momxonsl oOecrieuMBalOTCS MPEXkKIe
BCEro MPOBEpKON BceX (OPMUPYEMBIX B paMKax IpernojaBaHus MpeaMeTa BUIOB
JesTenbHOCTU. [Ipy 3TOM HCHONB3YIOTCS CXOAHBIE MOJEIM 33AaHUN ISl OLIEHKU
c(OpPMHPOBAHHOCTH OJMHAKOBBIX BHJIOB JeATeNbHOCTH. IIpum oTOope Mopernei
3aJJaHU{ YYUTBHIBAIOTCS pa3IM4Ms B YPOBHSAX (POPMHUPOBAHUS OTAENBHBIX YMEHUI
B paMKax KypcoB ()M3HKH OCHOBHOH M CPEJHEH LIKOJIBL.

MOXHO OTMETHTH J[Ba 3HAUUMBIX OTJIMYUS K3aMEeHaIMOHHON Monenu OI'D
or KHMM ETD. Tak, TexHojoruueckue ocobeHHocTH mnposenenuss EID
HE IMO3BOJSIOT OOECHEYHTh IIOJHOLCHHBIH KOHTPOIb C(HOPMUPOBAHHOCTH
SKCHEPUMEHTAIBHBIX yYMEHHM, U 3TOT BHJ JESITEIbHOCTH IPOBEPSIETCS
omnocpenosaHHo. IIpoBenenue OI'D He colepKUT TaKUX OrPAHUUYEHUM, OITOMY
B paboOTy BBEIECHO OSKCIEPUMEHTAJBbHOE 33/aHHE, BBINOJHIEMOC Ha PEATbHOM
obopynoBanuu. Kpome Toro, B sk3ameHarmoHHO# Mozenn OI'D Oonee mmpoko
npeAcTaBieH OJOK MO TMpoBepke NpuéMOB paboThl C  pa3HOOOpa3HOM
uHpOpMaIend GU3NUECKOro COEPIKAHNS.
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5. XapakTepucTuka cTpyKTyphI H conep:xanusi KUM OI'D

Kaxpiii BApraHT 3K3aMEHAIIMOHHOW paboThl BKIIOYAET B ce0st 25 3a1aHHid,
pasnnuaromuxca GOpMOl M ypOBHEM CJIOXHOCTH. B pabore wucnoib3yrorcs
3a/1aHUs C KPATKUM OTBETOM U Pa3BEPHYTHIM OTBETOM.

B 3aganusx 3 u 15 Heo6XoauMo BBIOpaTh OJHO BEPHOE YTBEPIKACHHUE U3
YeThIpEX MPEUIOKEHHBIX U 3aIcaTh OTBET B BUe ofHo mudpsl. K 3aganuam 5-10
HCO6XO}II/IMO NPUBECTU OTBET B BUIAC LECJIOTO YHCIa WU KOHEYHOMH HeCHTH‘IHOﬁ
npoou. 3amanus 1, 2, 11, 12 u 18 — 3amaHus HA COOTBETCTBHE, B KOTOPBIX
HEOOXOJMMO YCTaHOBUTH COOTBETCTBHE MEXIY ABYMS IpynnamMu OOBEKTOB WM
IpoHecCoOB Ha OCHOBAaHUM BbBIABJICHHBIX MNPUYUHHO-CIICACTBECHHBIX CBS3E.
B zamanmsx 13, 14, 16 u 19 Ha MHOXECTBEHHBIH BBIOOp HYXXHO BBIOpaTh JBa
BEPHBIX YTBEPXKACHHUS W3 IATH NpPEAJOKEeHHBbIX. B 3amanum 4 HeoOxoammo
JIOTIOJTHUTh TEKCT CJIOBaMH (CJIOBOCOYETAHUSIMM) W3 TPEAJIOKECHHOTO CITHCKA.
B 3amanusx ¢ pa3sépuyThiM orBeToM (17, 20-25) HEOOXOAMMO TNPEICTABUTH
pellieHre 3a/1a4d WM JaTh OTBET B BHUJIIE OOBSICHEHUsS C ONOPOH Ha M3Yy4EHHbIE
SIBIICHUSI WM 3aKOHBI. B Tabmuie 1 npuBeneHo pacnpeseneHue 3a1aHuii B pabore
C y4€TOM HX THIIOB.

Tabnuya 1
Tunvel 3a0anutl, ucnorv3ylowuxcs  pabome

IponeHT MaKCHMaIILHOTO
Kot Makcu- TIePBUYHOTO Oaia
. MaJbHbIN 3a 3aJaHMUsI JAaHHOTO THIIA
Twurs! 3aganuit 94ECTBO
. HepBUY- OT MakCHMaJIbHOTO
3a/1aHui o
HbI Oan MEPBUYHOTO Oajia 3a BCIO
pabory, paBHoro 45
C KpaTKuM OTBETOM B BHUJIE OJHOM 2 2 5
udpbl
C KpaTKuM OTBETOM B BHUJIE YUCIIA 6 6 13
C KpaTKHM OTBETOM B BHje Habopa 10 19 42
mudp (Ha COOTBETCTBUE U MHOKECT-
BEHHBII BEIOOD)
C pa3BEPHYTEIM OTBETOM 7 18 40
Htoro 25 45 100
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6. Pacnpenenenne 3aganuii KUM OI'D no conep:xkaHuio, mpoBepsieMbIM
YMEHHSIM U CI0C00aM JIeITeILHOCTH

Kakaplii BapuaHT COJCPXKUT MATh TPYIN 3aJaHUi, HANPaBICHHBIX Ha
IPOBEPKY PA3IMYHBIX OJOKOB yMEHMH, (OpPMHUpPYEMBIX NPHU H3YUYEHHH Kypca
¢usuku. B Tabnuie 2 mpuWBENCHO pachpeieicHHEe 3aJaHuil 1Mo  OJokam
MPOBEPSEMbIX YMEHHH.

Tabauya 2
Pacnpedenenue 3adanuii no 610Kam nposepsemuix ymMeHutl
IpoBepsiemble yMeHUs KommuecTBo
3aaHui
Brnasenne TNOHATMHHBIM ammapatoM Kypca (M3HKH: paclo3HaBaHHE 14

SIBICHUHM, BBIYMCIIEHHE 3HAYCHUS BEIMYMH, HCIOJIB30BAHUE 3aKOHOB
u (popMyTI A7t aHAIIN3A SIBICHUH U IPOIIECCOB

Merononornueckne yMeHus (IpOBeACHNE N3MEPEHHI U OIIBITOB) 3

[loHumMaHue NPUHLUIOB JEUCTBUS TEXHUYECKHX YCTPOWCTB, BKJIaaa 1

Y4€HBIX B pPa3BUTUU HAYKH

Pabota ¢ TekcTOM (HH3HIECKOTO COepIKaHuUsl 2

Pemenne pacuéTHBIX U KaUECTBEHHBIX 3aJa4 5
Hroro 25

B paboTe KOHTPOJHPYIOTCS DICMEHTHI COJCPKAHUS W3  CICAYIOIHX
paszzenoB (TeM) Kypca (U3MKH: MEXaHHYCCKHE SIBJICHHS, TCIUIOBBIC SIBICHUS,
JNIEKTPOMATHUTHBIC SBJICHHS M KBAaHTOBBIE siBIIeHUs. OOIee KOIMIECTBO 3aIaHUi
B paboTe MO KaXIOMY M3 Pa3[eioB NPHOIU3UTENHHO MPOMOPIHOHATIEHO €ro
COJZIepIKaTeIbHOMY HAIOJIHCHHUIO U y4eOHOMY BPEMEHH, OTBOJMMOMY Ha H3y4YCHHE
JAHHOTO pasziena B IIKOJbHOM Kypce ¢u3uku. B Tabnuie 3 naHo pacmpenencHue
3a/IaHu# 10 paszienam.

Tabnuya 3
Pacnpedenenue 3a0anuil
10 OCHOBHBIM COOEPIAICAMENbHBIM PA30enam (memam) Kypea Qusuxu
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Paszzen kypca GU3UKH, BKITIOUEHHBIIH KonunuectBo 3ananuit
B paboty Bcs pabota
MexaHuueckue siBICHUS 9-14
TennoBsie SBICHUS 4-10
ONeKTPOMATHUTHBIC SIBJICHUS 7-14
KBaHTOBBIC sIBIICHHS 1-4
HWroro 25

DKcrnepuMeHTaIbHOE 3a7anue 17 mpoBepserT:

1) ymenue npogooums Koceenuvle UBMEPEHUs QUIUYECKUX — BETUYUN:
IUIOTHOCTH BEUIECTBA; CHJIBI Apxumena; Kod(QQHUIMEHTa TPEHUS CKOJIbKEHUS,
JKECTKOCTU TNPY>KUHBI; MOMEHTA CHJIBI, JEHCTBYIOLIETO Ha pbIUar; padoThl CHIIBI
YIPYTOCTH TPH TOABEME Tpy3a C MOMOIIBIO MOABMKHOTO WM HEMOIBHKHOTO
Osoka; paboOThl CHJIBI TPEHMs; ONTHYECKOH CHIBI U (DOKYCHOTO pPacCTOSHHS
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COOMpAIOIIel JIMH3BL, 3IIEKTPUYCCKOTO COMPOTHBICHUS DE3UCTOPa; pPaboThI
Y MOIIIHOCTH TOKa;

2) yMeHus npeoCcmasiams  IKCHePUMEHMANbHbIe pPe3yibmamel 6 uoe
mabauy, 2papukos UiU CXeMAMUYECKUX PUCYHKO8 U Oelamb 6bl600bl Ha
OCHOBAHUU NOJYYEHHBIX IKCNEPUMEHMANbHBIX OAHHBIX: O 3aBHCHMOCTH CHIIBI
YIPYrOCTH, BO3HHKAIOIICH B MpPYXWHE, OT CTEMCHH AehOpMAIli TPYKUHBL
0 3aBHCHUMOCTH CHJIBI TPEHHSI CKOJIBKCHHUS OT CHJIbI HOPMAIBHOTO JABJICHUS U OT
poJla MOBEPXHOCTH; O 3aBUCUMOCTH apXUMEJOBOH CHJIBI OT 00bEMA MOTrpyKEHHON
YaCTH TeNa, O 3aBUCHMOCTH CHJIBI TOKA, BO3HHKAOIICH B MPOBOAHHKE, OT
HAMpsDKEHHs Ha KOHIAX MPOBOJHKMKA; O CBOMCTBAX HM300paXCHHUs, TONYISHHOTO
C MOMOILBIO0 COOMPAIOLICH JINH3BI.

7. Pacnpenenenne 3aganuiit KHM OI'D no ypoBHAIM €J10:KHOCTH

B pabote mpeacTaBieHb! 3alaHUsl PAa3HBIX YPOBHEH CIOXKHOCTH: 0a30BOTO,
MTOBBIIIEHHOTO ¥ BBICOKOTO. B Tabmuie 4 mpencraBieHo pacnpenesieHne 3a1aHni
10 YPOBHSIM CJI0)KHOCTH.

Tabnuya 4
Pacnpedenenue 3a0anuii no yposHaM CIOMCHOCTU
Makcu- IIporeHT MakCMManbHOTO IEPBUYHOrO Oasia
YpoBeHb Kounu- .
MaJIbHBII 3a 331aHUs TAaHHOT'O YPOBHSI CJIOXHOCTH
CIIOKHOCTH 9eCTBO .
. . MEPBUYHBIN | OT MAKCHMAJILHOTO TIEPBUYHOTO Oaia 3a BCIO
3a/1aHui 3a/1aHu’
Oat paboty, paBHOrO 45
bazoBerit 15 21 47
TToBbImeHHBIH 7 15 33
Bericokuit 3 9 20
HUroro 25 45 100

8. IIpoa0/ZKUTEIBHOCTh IK3aMeHa
Ha BrInonHeHue 3x3aMeHallMOHHON paboThI npenocrasisiercs 180 MuHyT.

9. lonoJIHUTe/IbHbIC MATePHA/IbI H 000PYy/I0BAHHE

IepeyeHp TOMONHUTENBHBIX MaTEPUAJOB U 00OPYAOBAHUS, HCIIOIB30BAHHE
KOTOpBIX paspemieHo Ha OI'D, yTBepkmaeTcs HPHKAa3oM MHUHIPOCBELICHHS
Poccuu u PocoGpHaazopa.

VYyacTHHKaM 3K3aMeHa pPa3pellaeTcsl MOJb30BAThCS HEMPOrPaMMHPYEMBIM
KQJIBKYJISTOPOM (UIi KaKAOTO YYCHHMKAa) C BO3MOXKHOCTBIO BBIYHCIICHHS
TPUTOHOMETPHUECKMX (yHKUUH (cos, sin, tg) U JuHEHKOW. [N BBIMOTHEHUS
9KCIIEPUMEHTANBHBIX 33/IaHHH HCIOJB3YIOTCS HaOOphl 00OpymOBaHMs (IIOJTHBIN
HepedeHb MaTePHANIOB M 000pyNoBaHMs NMpuBeAEH B [IpunoxeHun 2).

10. Cucrema OLlCHUBAHHUA BBINNOJIHEHHUA OTAC/IBbHBIX Saﬂaﬂl’lﬁ
M JK3aMeHAIHOHHOW padoThI B IEJIOM
IIpaBunbHOE BEIMOTHEHNE KaXKIO0TO U3 3amanuii 2, 3, 5-10, 15 onenuBaercs
1 Oamom. 3aﬂaHI/Ie CHUTACTCA BBIINOJIHEHHBIM BEPHO, €CJIN OTBET 3alllICaH B TOM
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(dopme, KoTOpasi yka3zaHa B MHCTPYKIMHU 10 BBIIONHEHUIO 3aaHHsI, U MOJHOCTHIO
COBIIaJaeT C 3TAJIOHOM OTBETA.

IIpaBunbHOEe BEIMONHEHWE Kakaoro w3 3amammd 1, 4, 11, 12, 18
oueHuBaercs 2 Gajutamu. 3aJjaHue CUMTAETCS BBIIOJHEHHBIM BEPHO, €CJIM OTBET
3anucaH B TOi (opme, KOTopasi yka3aHa B MHCTPYKLIUH 110 BHITOJHEHUIO 3aJaHus,
1 TIOJTHOCTBIO COBIIAJAeT C ATAJIOHOM OTBETA: Ka)XKIBIi CHMBOJI B OTBETE CTOHT Ha
CBOEM MecTe, JIMIIHUE CHMBOJIBI B OTBETE OTCYTCTBYIOT. 1 0ajyul BBICTaBISETCS,
ecnu Ha 000K OXHOM MO3MIMHM OTBETA 3alHCaH HE TOT CHUMBOJI, KOTOPBIH
MIPEICTABJIEH B TANIOHE OTBeTa. BO BCex NPYyrux cirydasx BeicTaBisieTcs: 0 6aiios.

[IpaBuibHOE BBITIONIHEHHE KaXKA0TO U3 3aaanuii 13, 14, 16, 19 oueHuBaetcs
2 Gannamu. 3alaHHEe CUUTACTCS BHINOJIHEHHBIM BEPHO, €CJIM OTBET 3aIKCaH B TOH
¢dopme, koTopas yka3aHa B HHCTPYKIMH IO BBINOJHEHUIO 3aTaHUS, KaXKIbIi
CHUMBOJI TIPUCYTCTBYET B OTBETE€, B OTBETE OTCYTCTBYIOT JIMIIHHE CHUMBOJIBI.
Iopsinok 3amucu CUMBOJIOB B OTBETE 3Ha4UEHHs He mMeeT. | Oami BeICTaBiseTCH,
€CIIM TOJIFKO OJJMH W3 CHMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET ATAIOHY
WM TOJBKO OJMH CHMBOJ OTCYTCTBYET; BO BCEX JAPYIHMX CIIy4yasiX BBICTaBIISETCS
0 6amnos.

Ecnu KOJMYecTBO CHMBOJIOB B OTBeTe OOJbIIe TPeOyeMOro, BHICTABISIETCS
0 6annoB BHE 3aBHCUMOCTH OT TOro, OBbUIM JIM YKa3aHbl BCE HEOOXOAUMBIE
CHMBOJIBI.

Brimonnenue 3amaHuil ¢ pa3BépHyThIM oTBeToM 17, 20-25 oneHuBaercs
JIByMsl DKCIIEPTaMH € YYETOM MPAaBUJILHOCTH W TIOJIHOTHI OTBETa. MaKcUMaIbHbIH
TIEPBUYHBIN Al 3a BBIMOJIHEHHE 3afaHuil ¢ pa3BEpHyThIM oTBeTOM 20, 21 u 22
cocraBisieT 2 0Oajuta, 3a BBINOJHEHHE 3amanuii 17, 23-25 cocrasisger 3 Oajia.
K kaxmoMmy 3alaHHIO TPUBOIUTCS TOAPOOHAS HMHCTPYKIHMS S SKCHEPTOB,
B KOTOpOH YyKa3bIBaeTCs, 32 YTO BBICTABIIETCS KaKABIH Oami — OT Hyns 10
MakcHUMaibHOro. B BapuaHTe mepeln KaxIbIM THIIOM 33JaHUi Ipelaraercs
WHCTPYKIHSI, B KOTOPOH MPHUBEACHBI 0011IMe TPeOOBaHUS K 0QOPMIICHUIO OTBETOB.

B cootBerctBum c IlopsakomM mpoBemeHUs TOCYOapCTBEHHONW HTOTOBOM
aTTeCTalluy 10 00pa30BaTENBHBIM MPOrpaMMaM OCHOBHOTO OOIEro oOpa3oBaHHS
(nmpuka3 Munnpocsemenus Poccun u Poco6pranzopa ot 07.11.2018 Ne 189/1513,
3apeructpupoBad MuntoctoM Poccun 10.12.2018 Ne 52953)

«64. Dk3aMeHallMOHHblE PA0OTHl INPOBEPSIOTCS JABYMS OSKCIEPTaMU.
ITo pe3ynbraTaM NPOBEPKH 3KCHEPTHI HE3aBUCHMO IPYT OT APYyra BHICTABISIOT
0aJuibl 32 KaXIBI OTBET Ha 3aJIaHMs SK3aMEHAIMOHHOHW paboTel. <...> B ciyuae
CYLIECTBEHHOIO pacXOoXJeHHs B Oaiiiax, BBICTaBJICHHBIX JIByMsS SKCIEpTaMH,
Ha3HA4aeTcsi TpeThst mpoBepka. CymIeCTBEHHOE pacXoKIeHne B Oamiax
ONpeNeNIeH0 B KPHUTEPUSAX OLECHMBAaHHS II0 COOTBETCTBYIOLIEMY y4yeOHOMY
IpeMETY.

Tperunit skcriepT Ha3HAYaeTCs MpeAceqaTeNieM MPEeIMETHOW KOMHCCHU W3
YHciia HKCIEPTOB, paHee He MPOBEPSBIIMX 3K3aMEHAIIMOHHYIO PadoTy.

TperbeMy  9KCmepTy  HpenocTaBisercs wuHbopmanus o  Oamiax,
BBICTAaBJIEHHBIX OJKCIIEPTaMH, paHee IPOBEPSBIIMMH JK3aMEHAIOHHYI0 DPadoTy
oOyuaromierocs.  bayuibl, BBICTaBJICHHBIE TPETBUM  OKCIIEPTOM,  SIBISIOTCS
OKOHYATEJILHBIMI.
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Cy1iecTBEeHHBIMU CUUTAIOTCS CIIEAYIONINE PACXOXKICHHUS.

1. PacxoxnaeHus Mexay OajuiaMu, BBICTABJICHHBIMU JIBYMsI SKCIIEPTaMH 3a
BBITNIOJIHEHKE JTF000T0 13 3amanuii 17, 20-25, B 2 unu 6onee 6amna. B atom ciyuae
TPETHH IKCHEPT MPOBEPSET TOJBKO T¢ OTBETHl HA 3aJaHWsi, KOTOPHIC BBI3BAIU
CTOJIb CYIIECTBEHHOE PACXOKICHHE.

2. Pacxoxmenue B pe3ylibTaTax OIEHUBAHUS JABYMS SKCIIEPTAMU OTBETA HA
OJHO u3 3ajanuil 17, 20-25 3axmodaercs B TOM, YTO OJUH IKCIEPT yKas3al Ha
OTCYTCTBHE OTBETa Ha 3aJlaHME B 3K3aMCHAIIMOHHOW paboTe, a JPYroi sKCHepT
BBICTaBHII 32 BBITTOJTHEHHE STOTO 33/IaHUs HEHyJeBol Oa. B atom ciydae Tperuit
SKCHEPT MPOBEPSAET TOJILKO OTBETHI HA 33/1aHUs, KOTOPbIe ObUIN OLIEHEHBI CO CTOJIb
CYLIECTBEHHBIM pacxoxkjaeHueM. CHTyalluy, B KOTOPBIX OJIUH 3KCIIEPT yKa3ajl Ha
OTCYTCTBHE OTBETa B JK3aMEHAIIMOHHOW paboTe, a BTOPOW HKCIEPT BHICTABIII
HyJIeBOil Oan 3a BBINOJHEHHWE HTOTO 3aJaHHs, HE SBIAIOTCS CHTyalUsIMH
CYLIECTBEHHOTO PACXOKICHHUS B OLICHUBAHHUH.

MakcrManbHBIM TepBUYHBIN Oamm 3a BBINOJHEHHWE HSK3aMEHAIMOHHOMN
paboter —45.

Ha ocHoBe 0aniioB, BHICTABICHHBIX 32 BBINOJHECHHE BCEX 3aJaHUil paboThI,
TIOICYUTHIBAETCS] CYMMapPHBII TIEPBUYHBIN 0aJl1, KOTOPBIHA EPEBOAUTCS B OTMETKY
0 MATUOAJUTHHOM IIKaJIe.

11. YcnoBus npoBeaeHust padoThbl (TpeGOBaHUS K CHENHAJIHCTAM)

OK3aMeH MpoBoAMTCsA B KabmHeTax (usuku. I[Ipm HEOOXOIUMOCTH MOXKHO
UCIOJIB30BATh IPYTHe KaOMHETHI, OTBEYaoIie TPeOOBaHUsIM OE30I1acHOTO TpyAa
TIPH BBIOJTHEHNH SKCTIEPHIMEHTANBHBIX 3aJaHHH SK3aMEHAIMOHHOI PaboTHI.

Ha »sx3amMeHe B KaXmOH ayIUTOPUH MPHCYTCTBYET CICIUAIUCT IO
IPOBEACHUI0 MHCTPYKTaXa U OOECICUCHUIO J1a00paTOpPHBIX pPaboT, KOTOPBIH
IIPOBOIUT Tepe SK3aMEHOM MHCTPYKTaX IO TeXHHKEe OE30MacHOCTH M CIEINT 3a
CoOMOileHNeM TpaBMII 0E30HmacHOrO TpPyAa BO BpeMs pabOTHI 3K3aMEHYEeMBIX
c JsabopaTopHeIM oOopynoBaHueM. IlpuMepHas HHCTPYKLIUS 10 TEXHUKE
6e3onacHocTH npuBescHa B [Ipuioxenun 3.

KoMmIutekTel  jabopaTtopHOro  OOOpYHOBaHMS ~ JUIL  BBIIOJHCHUS
SKCIEPUMEHTAIILHOTO 3aaHus (3aaanue 17) GopMupyroTcs 3a01aroBpeMeHHo, 10
TIPOBEJCHHS dK3aMeHa. [ MoATroTOBKHY J1ab0paTOPHOTO 000PYIOBAHHS B ITyHKTHI
HPOBEJCHHS 3a OJWH-ABA JHS JO 9K3aMCHA COOOINAIOTCS HOMEPa KOMIUICKTOB
o0opymoBaHMs, KOTOpbIe OyIyT MCIIOJIB30BAaTECS Ha 9dK3ameHe. Kpurepun
IIPOBEPKH BBINOTHEHUS 3KCIEPUMEHTATBHOTO 3aJaHHs TPeOyIT HCHONB30BAHHS
B pamkax OI'D craHAapTHU3UPOBAHHOIO JlabopaTopHoro obopynosanus. IlepeueHs
KOMIIJICKTOB O60py}10BaHI/Iﬂ UL BBITIOJIHCHUSA OKCIEPUMCHTAJIBHBIX 3a11aHm71
COCTaBIE€H Ha OCHOBE THIOBBIX HaOOPOB AIA (POHTANBHBIX PabOT Mo (u3MKe.
CoctaB »TUX HaOOpPOB/KOMIUICKTOB OTBEYaeT TPEOOBAHUSIM HAJEKHOCTH
U TpeOOBaHUAM K KOHCTPYHPOBAaHMIO OKCIEPUMEHTAIbHBIX 3amaHWii OaHKa
9K3aMCHANMOHHBIX 3amanmii OI'D. Homepa wu ommcanme 000pyHOBaHUS,
BXOAAIICTO B KOMIUICKTBI, IIPUBCICHLI B HpI/IHO)KeHI/II/I 2.

IIpr oTCyTCTBHH B IyHKTaX IPOBEACHUS SK3aMEHA KaKHX-THOO IpuOopoB
U MaTepHaoB 000pyIOBaHHE MOXKET OBITh 3aMEHEHO Ha aHAJOTMYHOE C JPYTHMH
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XapakTepuctukamMu. B nmemsx  obecnieuyeHHs OOBEKTHBHOIO — OLIEHMBAHUS
BBIMIOJIHEHUS SKCIIEPUMEHTAJIBHOTO 3aJaHusl ydacTHuKaMu OI'D B ciyuae 3aMeHBI
00OpyIOBaHMSI Ha AaHAJIOTUYHOE C JAPYTMMH XapaKTePUCTUKaMH HEOOXOIHMO
JIOBECTH [0 CBEJECHHUS OKCIEPTOB IPEAMETHOH KOMHCCHH, OCYLIECTBIIAIOLIMX
IPOBEPKY  BBINOJHEHMs  3aJaHUi, ONHCAaHME  XAPAKTEPUCTHK  PEabHO
HCIIONB3YEMOT0 Ha dK3aMeHe 000pyI0BaHHS.

12. U3menenus B KUM 2023 roga no cpaBHenuio ¢ 2022 roqom
W3menenns ctpykTypbl u cogepkanus KFIM oTcyTCTBYIOT.
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Ipunooicenue 1

Ne 3aga- IIpenmeTHbIil pe3yabTaT Koawbl Koapl YpoBenb Makcnu- IIpumepHoe
HAA npoBepsieMbIX npoBepsieMbIX CJIOKHOCTH MAaJIbHbI BpeMs
3JIEMEHTOB TpeﬁOBaHI/Iﬁ NnepBUYHbIN BbIINOJTHCHHUSA
COZIepIKAHUS K YPOBHIO basn 3ajaHus
10ATOTOBKH 3a 3alaHUe (MuH.)
BBINTYCKHUKOB

Hcnonv3oeanue nonamuiinozo annapama Kypca pusuxu

1 [TpaBunbHO TpakTOBaTh (PU3NIECKUN CMBICT HUCIIOIB3YEMBIX 14 1.1-1.3 b 2 2
BEJIMYMH, MX OOO3HAYECHWS W €IWHHIIEI M3MEPEHHS; BBIJe-
JSITH TPUOOPBI AJISL UX U3MEPEHUS

2 PaznmmdaTte ciioBecHYIO0 (OPMYJIHPOBKY W MaTeMaTHIESCKOE 1-4 1.2, 1.3 b 1 2
BBIp)KCHHE 3aKOHA, (DOPMYJIBI, CBS3BIBAIOIINE JAHHYTO
(PU3MIECKYIO BETMUMHY C IPYTHUMH BETHIHHAMH

3 PacrioznaBath  mposiBlIeHHE — M3YYEHHBIX  (DHU3UYECKUX 14 1.4 b 1 2
SIBJICHNH, BBIJIEJISIS MIX CYIIECTBEHHBIE CBOMCTBA/IPHU3HAKH

4 Pacno3naBaTh siBI€HHE 1O €ro ONpPENEICHUIO, ONMHMCAHMIO, 14 1.4 b 2 8
XapakTepHBIM MpPHU3HAKaM M Ha OCHOBE OIIBITOB, JIEMOH-
CTPUPYIOIINX JaHHOEe (Qu3uUecKoe sBieHne. PasmuygaTs s
JTAHHOTO SIBJICHUS] OCHOBHBIE CBOIICTBA MJIM YCIIOBHS IpOTeE-
KaHUs SBJICHUS

5 BbluncnsaTe 3HAu€HHE BEIMYMHBI IPU aHAIU3E SIBICHUUN 1 12,13 b 1 4
C MCIIOJH30BaHUEM 3aKOHOB U (HOpMYII

6 BelunciaTe 3HaueHHE BEJIWYMHBl IIPU AHAIN3E SBJICHUU 1 1.2,1.3 b 1 4
C MCIIOIH30BaHUEM 3aKOHOB M (hOpMYIT

7 BoluncnsaTh 3HAau€HHE BEIWYMHBI IPU aAHANU3E SIBICHUN 2 12,13 b 1 4
C MCIIOJh30BaHUEM 3aKOHOB B (hOpMYIT

8 BbluncnsaTe 3HAu€HHE BEIMYMHBI IPU aHAIU3E SIBICHUUN 3 12,13 b 1 4
C MCIIOJIH30BaHUEM 3aKOHOB U (HOpMYII

9 BerunciasaTh 3HaueHWE BEIWYWHBI TMPU aHAIM3E SIBICHHM 3 1.2, 1.3 b 1 4

C UCIIOJIb30BaHUEM 3aKOHOB 1 (I)OpMyJ'I
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Ne 3apa- IIpeameTHbIii pe3yabTar Koabl Koanl YpoBennb Makcu- IIpumepHoe
HHs NpoBepseMbIX NpoBepseMbIX CJIOKHOCTH MaJIbHBIH BpeMs
3JIEMEHTOB TpeﬁOBaHHﬁ NepBUYHBIN BbIIIOJTHCHUA
coepKaHusI K YPOBHIO oann 3ajaHus
I0JArOTOBKH 3a 3aJaHHe (MMH.)
BBINYCKHUKOB

10 BoeluncnsaTe 3HAau€HHE BEIMYUHBI IPU aHAIU3E SIBICHUUN 4 12,13 b 1 4
C MCIIOJIH30BaHUEM 3aKOHOB M (hOPMYIT

11 OnuceIBaTh M3MEHCHUS (DU3MUYECKUX BEIMYUH TIPH MPOTE- 1,2 1.4 b 2 5
KaHUU (U3NYECKHX SBJICHUH M IPOLIECCOB

12 OmnuceiBaTh U3MEHEHUS (U3NUECKUX BEIMYHH TPH TPOTe- 3,4 1.4 b 2 5
KaHUM (pH3MIEeCKHX SIBICHUI 1 IPOIIECCOB

13 OmnwuceiBaTh CBOWcTBA Tel, (pu3Wyeckue sIBICHHS M TIPO- 14 1.4 IT 2 5
[IECChl, HWCTONB3ys (U3NUECKUE BEIHMYUHBI, (QH3MUYECKHe
3aKOHBI ¥ IPUHIMIEI (aHAIN3 rPadHKOB, TAOJIUII U CXEM)

14 OmnwuceiBaTh cBOMcTBa Tels, (pu3nyeckue SIBICHUA M TPO- 1-4 1.4 IT 2 5
[IECChl, HCTONB3ys (U3UUECKHE BEIHMYUHBI, (PU3HUECKHE
3aKOHBI M IPUHIMITEI (aHAIN3 TPaHKOB, TAOIHII U CXeM)
Memoodonozuueckue ymenus

15 [TpoBoauTE MIpsIMbIE M3MEPEHUST (HU3NIECKUX BETUINH C UC- 1-3 2.4 b 1 2
NONB30BAaHMEM H3MEPHUTENBHBIX MPUOOPOB, MPaBHIBLHO
COCTaBIIATH CXEMbI BKJIIOYEHHS PUOOpa B IKCIIEPUMEHTATIb-
HYIO YCTaHOBKY, IPOBOANTH CEPUI0 U3MEPEHUI

16 AHanmM3UpoBaTh OTJEJIbHbIE ATalbl MPOBENEHUS HCCIENO- 1-4 2.3 I1 2 5
BaHMs Ha OCHOBE €r0 OIMHCAHUS: JeJlaTh BBIBOJBI HA OCHOBE
OIMCAaHMs WCCIIENOBaHUS, MHTEPIPETHPOBATh PE3yJIbTATHI
HaOJIIOACHUN U OIIBITOB

17 [IpoBOaUTH KOCBEHHBIE H3MEpPEHHs (U3UUYECKUX BETUYNH, 1,3 2 B 3 30
UCCIIEIOBAaHUE  3aBHCUMOCTEH  MEXIy  BEJIMYHHAMHU
(3KcTIepHMEHTAIbHOE 33/IaHNe Ha pealbHOM 000py10BaHMH)

Ilonumanue npunyuna delicmeus mexHu4ecKux ycmpoiicme
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Ne 3apa- IIpeameTHbIii pe3yabTar Koabl Koanl YpoBennb Makcu- IIpumepHoe
HHs NpoBepseMbIX NpoBepseMbIX CJIOKHOCTH MaJIbHBIH BpeMs
3JIEMEHTOB TpeﬁOBaHHﬁ HepBI/I‘IHBIﬁ BbIIIOJTHCHUA
coepKaHusI K YPOBHIO oann 3ajannst
10ATOTOBKH 3a 3aJaHHe (MMH.)
BBINYCKHUKOB

18 Pa3nuuare sBIEHHS U 3aKOHOMEPHOCTH, JISKAIUE B OCHOBE 14 5.1 b 2 3
NpUHLUNA ASHCTBUS MallKH, IPUOOPOB M TEXHUYECKUX YC-
TpoiicTB. [IpMBOANTE MPHMEPHI BKJIaZa OTEYECTBEHHBIX U 3a-
PYOEXHBIX Y4EHBIX-(DM3UKOB B Pa3BHTHE HAyKH, OOBSICHE-
HHE MPOLIECCOB OKPYXKAIOLIETO MHPa, B Pa3BUTHE TEXHUKU
Y TEXHOJIOTUH
Paboma ¢ mexcmamu puzuieckozo cooeprcanus

19 HHTepnpeTnpoBaTh HWHOOPMAILUIO (U3UIECKOTO COACpIKa- 14 4 b 2 6
HUSI, OTBeYaTh Ha BOIPOCHI C HCIOJIB30BAHHEM SIBHO U He-
SIBHO 3amanHoi mHpopmanuu. [IpeoOpa3oBbBaTh HHYOPMA-
ILIMIO U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO

20 [TpumeHATs HHPOPMALIMIO U3 TEKCTa NPU PEIICHHH YIeOHO- 14 4 II 2 10
TO3HABATENHFHBIX U YIEOHO-ITPAKTHIECKUX 3a/1a4.
Pewenue 3a0au

21 OOBsCHATH (PU3MUECKHIE MTPOLIECCH 1 CBOWCTBA Tell 1-3 1.4 I1 2 8

22 OOBsACHATPH (pU3MUECKHIE TPOIECCH 1 CBOWCTBA Tell 1-3 1.4 II 2 8

23 Pemate pacuérHble 3a1a4H, HCIONB3YS 3aKOHBI U (POPMYIIHI, 1-3 3 IT 3 10
CBsi3bIBaONIHe (PU3NUECKHE BETUIHHBI

24 Pemmrats pacuérHble 3ama4n, NCHONB3YS 3aKOHBI U (POPMYIIHI, 1,2 3 B 3 20
CBSI3BIBAIONINE (PU3MUYECKHE BETUYMHBI (KOMOMHHMPOBaHHAsS
3a/1a4a)

25 Pemmrats pacuérHble 3aga4n, NCHONB3YS 3aKOHBI U (HOPMYIIHI, 1-3 3 B 3 20
CBSI3BIBAIONINE (PU3MUYECKHE BETUYMHBI (KOMOMHMPOBaHHAsS
3a/1a4a)

Bceero 3aganmii — 25; 3 HUX

0 TUITY: ¢ KpaTKUM OTBETOM — 18; ¢ pa3BEépHyTEIM OTBETOM — 7;
0 ypoBHIo cioxkHoctu: b —15; I1—-7; B - 3.

MaxkcruMaNbHEIN TEPBUYHBIN 0auT 3a padoTy — 45.

Oouiee Bpems BoIoHEHMsI paboThl — 3 yaca (180 munyT).
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Ipunoorcenue 2
IlepeyeHb KOMIJIEKTOB 000PY/10BAHMS

IlepeueHb KOMILIEKTOB 0OOPYAOBAaHUS UL BBIIOJIHEHUS SKCIEPUMEHTAIBHOIO
3aJaHusl COCTAaBIEH Ha OCHOBE THIIOBBIX HaOOpoB mist (poHTambHBIX paboT
o (usuke.

Oco0eHHOCTh KOMIUIEKTOB COCTOUT B TOM, YTO OAUH KOMIUIEKT NpEAHa3HAYeH
JUI BBITOJIHEHUS LIEJION CepUM dKCIEpUMEHTaNbHbIX 3afaHuil. [loatomy juig onHOTO
KOHKPETHOTO 3aJaHUsl KOMIUJIEKTbI H30BITOYHBI 10 CPAaBHEHHIO C HOMEHKJIATypOM
000py10BaHUs, HEOOXOIUMOTO JUIsl €70 BBINOIHEHHUS.

3amanusa 17 ms KUM OI'D 2023 r. paspabaThiBaroTCS TOJBKO Ha 0ase
KOMILICKTOB obopynoBanus Ne 1, Ne 2, Ne 3, Ne 4 wm Ne 6. (3amanus
C HCIOJIb30BaHMEM KOMIUIEKTOB Ne 5 um Ne 7 Oyxmyt BBoauthess B KMM OI'D
B TIOCJICAYIOIIUE T'OIBI.)

Buumanue! B Martepuanax I 3KCIEPTOB IPUMEPhl BO3MOXKHBIX OTBETOB
Ha JKCIIEpUMEHTAJbHbIE 3a/laHUs NPHUBEICHbI B COOTBETCTBMM C PEKOMEH/I1yEeMbIMU
XapaKTEpUCTUKaMH  00OpyJOBaHUS, YKa3aHHbIMHM B  OIUCAHUM  KOMILJIEKTOB.
IIpu ucnonb30BaHMM >IEMEHTOB OOOPYIOBAaHMSA C JPYTMMH XapaKTEepUCTUKAMHU
HEOOXOIMMO BHECTH COOTBETCTBYIOIINE M3MEHEHHUs B IEPEUeHb KOMIUIEKTOB IE€pes
IOPOBEACHUEM 5K3aMEHa M JOBECTH UH(OpPMALMI0O O BHECEHHBIX M3MEHEHMSAX
JI0 CBEICHHSI SKCIIEPTOB, IPOBEPSIOLINX 3a1aHUS C Pa3BEPHYTHIM OTBETOM.
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— H3MEpeHHe CpefgHeil IUIOTHOCTH BemlecTBa (WMIHHAPHEI Ne 1-4); apXuUMemZOBOH CHIIBI
(mmmuEaps! Ne 2-4);

— HCCIEIOBaHHE 3aBUCHMOCTH apXMMEIOBOH CHIBI OT 00BbEMa IOrpyKEHHOW YacTH Tela
(mumuEap Ne 3) M OT INIOTHOCTH JKHAKOCTH, HE3aBHCHMOCTH BBHITAJIKHBAIONIEH CHIBI OT
Macchl Tena (umaHApsL Ne 1 u Ne 2).

KommiaexkT Ne 2

3JIeMeHThI 000py/10BaHUsI

pexomMeHayeMble XxapakTepucTukn®

IITAaTUB J1a0OPaTOPHBIH
C JIepKaTeIsIMU

JuHaMoMeTp 1

npenen m3mepenus 1 H (C'= 0,02 H)

JMHAMOMETD 2

npenen uamepenus S H (C = 0,1 H)

npyxuHa | Ha TUTaHIIeTe
€ MMJUIMMETPOBOM ILKAJIOH1

xéctrocth (50 + 2) H/m

MpYXXHUHA 2 Ha TUIAHIIEeTe
C MIJUIMMETPOBOH IIKAJION

xéctrocth (10 + 2) H/m

TpH rpy3a, 0003HauuTh Ne 1, Ne 2
uNe3

Maccoit mo (100 + 2) r kaxprit

Kommiext Ne 1

HaOOPHBIH Ipy3 WM HAOOp
Tpy30B, 0003Ha4uTH Ne 4, No 5
uNe 6

HaOOPHBIHN TPy3, TO3BOJISIOIIHIA
YCTaHaBJIMBATh Maccy Ipy30B:

Ne 4 maccoii (60 + 1) T, Ne 5 maccoit

(70 £ 1) r u Ne 6 maccoii (80 £ 1) r unu HaGop
OTJICNIbHBIX TPY30B

3J1eMeHThI 060pY/10BAHMUS pexoMeHayemble xapakTepucTukn’

® BeChl WEKTPOHHBIE npenen m3mepenus He meHee 200 r

JTUHEHKa U TPaHCIIOPTHUD

nmaa 300 MM, ¢ MIJUTHMETPOBBIME
JICJICHUSIMU

® U3MEPUTEIbHBIN [UIUHIP npenen mmeperus 250 v (C = 2 mi)

(MeH3ypKa)

OpPYCOK C KPIOUKOM U HUTBIO

macca Opyckam = (50 5) T

® CTaKaH

e nuHamometp Ne | npeaen usamepenus 1 H (C = 0,02 H)

e nuHamometp Ne 2 npenen u3Mepenus S H (C= 0,1 H)

® TI0Bap€HHad COJib, NAJIOYKa JJId
NECpEMECIINBAHUSA

HAaIpaBJISIOIIAs IJIMHOW He MeHee
500 MM. JI0JKHBI OBITH
o0ecrieYeHbl Pa3HbIC

k03 GUIUEHTHI TpeHus Opycka
IO HarpasJstoIIeH, 0003HAYUTh
«A» u «b»

MMOBEPXHOCTh «A» — npuOnu3uTensHo 0,2;
noBepxHoCTh «by» — npubnusurensuo 0,6

® IMIMHJP CTAIBHOMN; 0603HaunTh Ne 1 | V'=(25,0+0,3) cm®, m=(195+2)r

[UTHHIP aTIOMHHAEBBIH;
0003HauUNTHL Ne 2

V=(250%0,7) cm’, m=(70+2)r

MTACTUKOBBIN IIATHHIIP,
0003Ha4HTH Ne 3

V=(56,0+1,8)cm’, m=(66+2)r,
HMEET 1Ky BJI0Jb 00pa3yrolei ¢ 1eHoH
neneHust 1 MM, juimHa He MeHee 80 MM

WJIHH/P ATIOMHHHEBBIH;
0003HaunTHL Ne 4

V=(34,0%0,7) cM’, m=(95+2)r

(1) PexomeHyeMble XapaKTEPHCTHKU OJJIEMEHTOB 00OpYyIOBaHHS KoMIUIekTa Ne | JTOIDKHEI
obecreyrBaTh BBIMOIHEHNE CICAYIONIUX OIBITOB:

© 2023 denepainpHas cirykba o Haa30py B chepe 00pa3oBaHus U HAYKN

(2) PexomeHyeMble XapaKTEPHCTHKU 3JIEMEHTOB 000OpYyIOBaHHsS KOMIUIEKTa Ne 2 TOMDKHBI
obecreurBaTh BBINOIHEHNE CIIEIYIONIUX OIBITOB:

— U3MepeHHe JKECTKOCTU MPYKHMHBL, KOI()GHIMEHTa TPEHHS CKOIBXKEHUsS, PabOThl CHIIBI
TPEHUS, CHIIBI YIIPYTOCTH;

— HCCIICI0BAHHUE 3aBHCHMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHIJIBI HOPMAJIBHOTO JAABJICHUS U OT
pozia MOBEPXHOCTH; CHJIBI YIIPYrOCTH, BO3HUKAIOIICH B HPYKHHE, OT CTeHEeHH Aedopmarun
HPY>KHHBI.

© 2023 denepainpHas ciryk0a Mo Haa30py B chepe 00pa3oBaHus U HAYKN
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Kommiekr Ne 4

3JIEMEHTBI 000Py/10BaHUSA

pexoMenayeMble XapaKTepucTuka®
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Kommuexr Ne 3
3JIeMEHTbI 000py/10BAHUS peKoMenIyeMble XapaKTepucTuku®
® JCTOYHUK ITHUTAaHUS BBINPSIMUTEIb C BXOAHBIM HarnpsbkeHneM 36+42 B

IIOCTOSHHOI'O TOKa

win Gatapeiinsiii 010k 1,5+7,5 B
C BO3MOYKHOCTBIO PETYIINPOBKH BBIXOJHOTO
HANPSHKSHHS

® JICTOYHHUK ITUTAHUA
IOCTOSHHOI'O TOKa

BBIMPSIMUTEIH ¢ BXOJAHBIM HAMPSHKCHUEM
36+42 B unu OGarapetlinsiii 6ok 1,5+7,5 B
C BO3MOKHOCTBIO PETYIMPOBKH BBIXOIHOTO
HATPSHKCHHSI

® BOJBTMETP JIBYXIPEAEIbHBIN

npenen mmepenns 3 B, C=0,1 B;
npenen usmepenus 6 B, C=0,2 B

e cobOwuparormas aun3a 1

dhoxycnoe paccrostaue F1= (100 + 10) mm

e cobwuparomias TuH3a 2

(hoxycHoe paccrognue F>= (50 £ 5) mm

® aMIepMeTp IBYXIpEAEIbHbIN

npenen mmepenns 3 A, C=0,1 A;
npeaen u3mepenus 0,6 A, C=0,02 A

® pacceuBaronias JuH3a 3

(oxycHoe paccrosinue F3=— (75 £ 5) mm

e pe3ucrop, 0003HauuTH R1

comnpotusnenue (4,7 + 0,5) Om

® JIMHENKa

mHaa 300 MM, ¢ MHJUTHMETPOBBIMH
JIeNICHUSMHU

e pesucrop, 0603HauUTH R2

conporunenue (5,7 + 0,6) Om

e 3KpaH

e pe3ucrop, 0003HauUTH R3

comnporunenue (8,2 + 0,8) Om

® HaIlpasJIAIOIIASA

(omrTUecKast CKambst)

e Ha0Op MPOBOJOYHBIX
pe3ucTopoB plS

PE3UCTOPBI 00ECICUNBAIOT IIPOBEACHHE
WCCIICIOBAHUSI 3aBUCUMOCTH COMIPOTHBIICHUSI
OT UIMHBI, TJIOAaAX IMOIEPEYHOI0 CCUCHUSA
W yJEIBHOTO COMPOTHBIICHHUSI IPOBOIHHUKA

e craiin «Monenps npeaMerar»

® JIaMIIO4YKa

HOMHHAaJIbHOE Hanpspkerue 4,8 B, cuma Toka
0,5A

® OCBCTUTCIIb

00€eCIIeunBaeT ONBITHI C IMH3AMHA
¥ BO3MOKHOCTB TIOJYYEHHs Y3KOTO ITyYKa
JUTSL OTIBITA C MOIYIHIHHIPOM

® [IepEeMEHHBII pe3ucTop
(peocrar)

conpotusienue 10 Om

® IOJYLMINHID

muametp (50 £ 5) M, moka3aTelnb
penoMileHHs npumepHo 1,5

® COCIMHUTENBHBIC MPOBOJA,
10 1.

® JUIAHIICT Ha IIJIOTHOM JIUCTC
C KPYT'OBBIM TPAHCIIOPTUPOM

Ha IJIaHIeTe 0003HaueHO MECTO
VIS TIOJTy LIJIMHApPA

®  KJIKY

(3) PexomenyeMble XapaKTEPHCTHKU OJJIEMEHTOB 00OpyIOBaHHS KOMILIEKTa Ne 3 TOIDKHBI

00ecreYnBaTh BHITOJHEHHE CJIEAYHOUIUX OIIBITOB:

— HU3MCPCHUEC DJJICKTPUYCCKOrO COMPOTUBJIICHUA PE3UCTOPA, MOIIHOCTUA SJICKTPHUYCCKOTO TOKa,

pa60T1,1 QJICKTPUYCCKOT0 TOKa,

(4) PekoMeHayeMble XapaKTEPUCTHKU JIIEMEHTOB OOOPYHOBaHUS KOMIUIEKTa Ne 4 JIOIKHBI
o0ecrne4ynBaTh BHITOJHEHHUE CIIETYOLIMX OMBITOB:

— H3MepeHHe ONTHYECKOH CHIJIBI COOMparomiei NMH3bI, (OKYCHOTO PacCTOSIHUS coOuparomeit
JUH3Bl (IO CBOWCTBY paBEeHCTBA pPa3MepoB IpeaMeTa H H300paKeHUs, KOrha INpeaMeT
PAacmoiokKeH B IBOWHOM (POKYCe), TIOKa3aTes IPEIOMIICHHS CTEKIIa;

— HCCIeNOBaHHE CBOMCTBA HM300paXCHHMS, IMOITYyYEHHOTO C IIOMOLIBIO COOMparomeil JIMH3HL,
HU3MEHEHUs (POKYCHOTO PAaCCTOSIHUS ABYX CIIOXKEHHBIX JIMH3; 3aBUCUMOCTH YTiIa IPETOMICHHS

HCCIIE0BaHHE 3aBHCHMOCTH CHJBI TOKAa, BO3HUKAIONIETO B IIPOBOAHHKE (PE3HCTOPHI,
JIAMIIOYKA), OT HAIPSDKEHUSI Ha KOHIIaX IPOBOAHKKA, 3aBUCUMOCTH CONPOTUBIICHUS OT JUTUHBI
IIPOBOJHUKA, IO €r0 ONEPEYHOr0 CEUCHUS U YeIbHOTO CONPOTUBIICHUS;

IIpOBEpKa IpaBmIa IS JJICKTPUYECKOTO HANpPSHKEHHS HPH IIOCIEN0BATEIFHOM COSIUHEHHHI
NIPOBOJHUKOB; TpaBUJIa ISl CHJIBI DJIEKTPUYECKOrO TOKA HPH NMapajuieIbHOM COCAWHEHHU
IIPOBOJHUKOB (PE3UCTOPHI H JIAMIIOUKA).
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OT yTrJjia MaJCHUA HAa TPAHULC BO3yX — CTEKIIO.
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KommiaekT Ne 5
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3JIEMEHTBI 060pyLwBamm

peKkoMeHayeMble XapaKTepucTHKu®

Kommuiekt Ne 6

CEKYHIOMEp 3JIEKTPOHHBII
C IaTYUKAMHU

JJIEMEHTBI 060pyIIOBaHl/Iﬂ

peKkoMeHayeMble XapaKTepucTHKu®

HallpaBJsIromas co IIKaJoHi

o0ecrieynBaeT yCTaHOBKY JTaTYUKOB
MOJIOKEHUS U YCTAaHOBKY IPY>KHUHBI
MasiTHUKA

LITAaTUB JaOOPaTOPHbIi
C JIepXKaTesIMH

pbraar JuiiHa He MeHee 40 cM, ¢ KpeIrIeHusIMHI
JUTSL TPY30B

OpYCOK JIEpEBSHHBIH C ITyCKOBBIM
MarHuTOM

Macca Opycka (50 £ 2) r

(omHa 13 MOBEpPXHOCTEH OpycKa UMeeT
OTJIMYHBII OT Apyrux Ko3()OULUUESHT TPEeHUS
CKOJIKEHHSI)

OJIOK ITOBHMKHBIHN

OJIOK HEMOIBUKHBII

HITaTHUB C KPCIUICHUCM
JIIS1 HAKJIOHHOM TIJIOCKOCTH

TPaHCHOPTHUP

HUTSIHOW MasiTHUK C TPy30M
C IIyCKOBBIM MarHMUTOM
U C BO3MOXXHOCTBIO H3MEHEHUS

JUTMHA HUTH He MeHee 50 cM, HCTob3yeTcs
OuUIISIPHBII TOBEC

. HUTH

. TpH Tpy3a maccoii mo (100+2) r xaxxaplii

. JTTHAMOMET] npenen uamepenus S H (C = 0,1 H)

. JTUHeNKa JuHa 300 MM, ¢ MMJUTMMETPOBBIMU
JIeTICHUSIMA

. TPaHCIIOPTHP

JJINHBI HUTHU

e 4rpy3a

maccoii o (100 + 2) r xaxaplit

e mpyxwuHa l

xécTtrocTh (50 £+ 2) H/m

e mpyxuHa 2

s*ké€ctkocth (20 £ 2) H/m

L4 MEpHasd JICHTa

(5) PCKOMBHI{yeMBIe XapaKTCPUCTUKU DJIEMCHTOB 060pyz[03a1—ma komriuiekta Ne 5 JIOJIKHBI

obecrieynBaTh BHIIOTHEHUE CIESAYIONIUX OIBITOB:

H3MEpEHHEe CpPEJHEH CKOPOCTH JBIDKEHMS OpycKa 10 HAKJIOHHOH IIOCKOCTH, YCKOPEHHS
Opycka IIpH [IBIDKEHHH II0 HAKJIOHHOW IUIOCKOCTH, YacTOTHI M IepHoAa KoJjeOaHHi
MaTeMaTHYeCKOTO MasTHUKA, YacTOTBl M IIepHOofa KojeOaHWH IpYKWHHOTO MAasTHHKA
(C DIEKTPOHHBIM CEKYHIOMEPOM);

HCCIIeJOBAaHNE 3aBUCHMOCTH YCKOPEHHs OpycKa OT yIila HakJIOHa HalpapiIAIoLIeH, meproaa
(dacToThl) KoJIeOaHWH HUTSAHOTO MAsATHUKA OT JJIMHBI HHUTH, IIepHOja KojeOaHui
MIPY>XKUHHOTO MasTHUKA OT MAacchl Ipy3a U KECTKOCTH IPYXKUHBI, HE3aBUCHMOCTH II€PUOAA
KoseOaHUI HUTSHOTO MasiTHUKA OT MAcCChI IPpy3a.

© 2023 denepainpHas cirykba o Haa30py B chepe 00pa3oBaHus U HAYKN

(6) PexomenyeMble XapaKTEPHCTHKU JJIEMEHTOB O00OpYyIOBaHHS KOMILIEKTa Ne 6 IOIDKHBI

o0ecneynBaTh BHIOTHEHUE CICAYIONIHX OIBITOB:

HM3MepeHre MOMEHTA CHIIBL, IeHCTBYIOIIETo Ha PhIYar, paboThI CHIIBI yIIPYTOCTH IPH HOABEME
rpy3a ¢ HOMOIIBIO HETOJBIXKHOTO O0Ka, pabOThl CHJIBI YIPYTOCTH IpU HOABEME Ipysa
€ TIIOMOIIIBIO OABMKHOTO OI0Ka;

MPOBEPKA YCIIOBUSI PAaBHOBECHUS pblYara.

© 2023 denepainpHas ciryk0a Mo Haa30py B chepe 00pa3oBaHus U HAYKN
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KommiaekT Ne 7

3JIEMEHTHI 000PyI0BAHMS peKoMenayeMble XapaKTepucTUKa'”

® KaJopuUMETp

® TEpPMOMETP

® BCChI DJICKTPOHHBIC

® U3MEPUTEIHHBIN IITUHIP npenen uamepenus 250 mu (C = 1 mi)

(MeH3ypKa)

® IWIMHIP CTAJIbHOW HA HUTH; V=(250%0,1) cM’, m=(189+2)r
00603HaunTh Ne 1

® IIIMHAP aTFOMUHUEBBIM HA HUTH; V=(250%0,1) cM’, m=(68+2) r

0003HauNTH Ne 2

Obopyoosanue 015 UCNOIB308AHUS
CReyuanucmom no Qusuke:

® YaifHHUK C TEPMOCTATOM
(oMH Ha ayAUTOPUIO)

ycranaBnuBaetcs temmeparypa 70 °C

e TepMoMeTp (OJIMH Ha ayIUTOPHIO)

e TpaduH ¢ BOJON KOMHATHOM

TeMIIepaTyphl (OJJMH Ha ayJUTOPHUIO)

(7) PexomeHyeMble XapaKTEPHCTHKU OJJIEMEHTOB O00OpYyIOBaHHS KOMIUIEKTa Ne 7 TOIDKHEI
o0ecrne4yrnBaTh BHITOJHEHHUE CIIETYIONIUX OMBITOB:

— M3MEpEHHE YJIENbHOH TEMIOEMKOCTH METAIIIMYECKOTO LMIMHIPA, KOJUYECTBAa TEIUIOTHI,
TIOTyYSHHOTO BOJOI KOMHATHOH TeMIepaTypsl (GHKCHPOBAHHOM Maccoil, B KOTOPYIO OITyIIeH
HarpeTbli IWIMHAP, KOJMYECTBA TEIUIOTHL, OTJAHHOTO HArPEThIM LIMIMHIPOM IHOCIE
OITyCKaHU €ro B BOJy KOMHAaTHOW TEMIIEPaTyphl;

—  HCCIIEIOBAHUE N3MEHEHHS TEMIIEPATYPhl BOJBI IIPU PA3IHYHBIX YCIOBUAX.
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Ipunoscenue 3
HUHCTPYKIMUSI
Mo MpaBUJIaM (e30MACHOCTH TPYAA IJs YYaCTHUKOB
TPH NPOBeJIeHHH YK3aMeHa B KaOuHeTe Pu3nKu

1. bynpTe BHUMATENbHbl M JUCLUUIUIMHUPOBAHHbBI, TOYHO BBINOJNHANTE YyKa3aHUsS
OpraHu3aTopa 3K3aMeHa.

2. He npuctynaiite k BBIIONHEHUIO pabOThI 6€3 pa3pelleHus: OpraHu3aTopa SK3aMeHa.

3. Pa3memaiite npubOopsl, MaTepuaiisl, 000py0BaHNE HAa CBOEM paboyeM MeCTe TAKUM
00pa3oM, 4TOOBI UCKIIIOUUTh HX NaJeHUE WIIH ONPOKHIBIBAHUE.

4. Ilepen BbINOJIHEHHEM PaOOThl BHUMATENbHO M3y4UTe €€ COAEpXKaHUE M HMOPAIOK
BBINOJIHEHUS.

5. Ilpn npoBeNEHUHU OMNBITOB HE JIOIYCKAaWTe MpeAeibHbIX HAarpy30K U3MEpPHUTEIbHBIX
puOOopoOB.

6.Ilpu  cOOpke  OKCIIEPUMEHTANBHBIX  YCTAHOBOK  HCIIOJIB3YHTE  MpOBOIA
(c HAKOHEYHMKAMU W IPEJOXPAHUTENIFHBIMH YEXJIAMH) C MPOYHOH H30JIAIHeH
0€e3 BUIUMBIX MOBPEXACHUH. 3anpermaercs OJIb30BAThCS IIPOBOJHUKOM
C U3HOILIEHHOM M30JIAIHEH.

7. Ilpu cOopKe NMEeKTPUYECKO Lenu u3deraiTe rnepeceueHus IpoBOI0B.

8. VIcTOYHMK TOKa K 3JEKTPHUYECKOM ILeNU MOAKIIOYANWTE B IOCIEIHIO OYepellb.
CoOpaHHy!0 Lienb BKJIFOYaWTe TOJIBKO MOCIE MPOBEPKH U € Pa3pelleHns: OpraHu3aTopa
9K3aMeHa.

9.He mpousBoauTe MNEpPECOCOUHEHHs B LEMAX JO OTKIIOYEHHs HCTOYHUKA
3JIEKTPOIUTAHUS.

10. Ionp3yiiTech UHCTPYMEHTAMU € U30JIUPYIOIUMU PYUYKAMHU.

11.Tlo oxoHuaHuu pPaOOTHl OTKIIOYMTE MCTOYHMK 3JICKTPOIMTAHUS, IIOCHIE YEro
pa3bepuTe NMEKTPUUYECKYIO LIEIb.

12. He yxonure ¢ pabodero Mecra 6e3 pa3pelieHus: OpraHu3aTopa dK3aMeHa.

13. OOGHapyXUB HEHCIIPABHOCTh B DIICKTPUYECKUX YCTPOMCTBAX, HAXOSAIIUXCSA MOJ
HaNpsHKEHHEM, HEMEIUICHHO OTKIIOYHTE HCTOYHUK OJIEKTPONHUTAHUS WM COOOLIHTE
00 3TOM OpraHu3aTopy 3K3aMeEHa.

© 2023 denepainpHas ciryk0a Mo Haa30py B chepe 00pa3oBaHus U HAYKN




