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Crnennpuxanus
KOHTPOJILHBIX H3MEPHUTEJILHBIX MATEPUAJIOB JIJIsl TPOBEIEHUS
B 2023 rogy 0CHOBHOI0 rocyJapCcTBEHHOI0 IK3aMeHa
no ®PU3BUKE

1. Ha3HayeHHe KOHTPOJILHBIX H3MepHUTeIbHBIX MaTepuaios (KUM) OI'D

OcHoBHO# TocyaapcTBeHHbIH 9k3aMeH (OI'D) mpencrasisier coboit hopmy
roCyJapCTBEHHOW HMTOTOBOM aTTecTalld, MPOBOJUMON B LENAX ONpEAeTICHUs
COOTBETCTBHUS Pe3yJIbTaToB OCBOGHHUS 00yJaroIIMUCS OCHOBHBIX
00pa3oBaTeNbHBIX IMPOTPaMM OCHOBHOTO OOWIEro 00pa3oBaHUS TPeOOBAHUSIM
(enepanbHOro rocyJapcTBEHHOI0 00pa3oBaTeIbHOrO cTaHaapra. s ykazaHHBIX
HeNeil  MCIOJIb3YIOTCS  KOHTPOJbHBIE H3MepuTelbHble Marepuansl  (KUM),
MIPEACTABISAIONINE COO0H KOMIUIEKCHI 33/IaHHi CTaHAAPTH3HPOBAHHOH (HOPMBIL.

OI'D  mpoBomutcs B coorBercTBUM ¢ DepepajbHbIM  3aKOHOM
or 29.12.2012 Ne273-®3 «O6 obpa3oBanun B Poccuiickori ®Denepanuny
u IlopsamkoM TIpOBeNeHHs TOCYIAPCTBEHHOM HTOrOBOW  aTTECTAllMH IO
00pa3oBaTenbHBIM IPOrpaMMaM OCHOBHOTO O0IIEro 00pa30BaHUs, YTBEPKIEHHBIM
npukazoM MuHnpocBeuieauss Poccunm u PocoOpnamzopa ot 07.11.2018
Ne 189/1513.

2. lokyMeHThI, onpejensiiomue cogep:xxanne KHM OI'D

Conepxxanue  KHMM  ompenensiercs  Ha  OCHOBE  (peliepaibHOrO
rOCYZIapCTBEHHOT'0 00pa30BaTEeILHOTO CTAHJApTa OCHOBHOTO 00I1Iero 00pa3oBaHus
(npuka3z MunoOpHayku Poccuu ot 17.12.2010 Ne 1897) ¢ yuérom IlpumepHoii
OCHOBHOH 00pa3oBaTesbHOIl IpOrpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUs
(omobpena perienueM (eepaabHOr0 yu4eOHO-METOIUYECKOTO OOBEIMHEHHS 10
o6riemMy obpasoBanuto (mpotokoi ot 08.04.2015 Ne 1/15)).

B KHUM ofecneyeHa NPEEMCTBEHHOCTb IIPOBEPSIEMOIO COJEpPIKaHUS
¢ (emepanbHBIM KOMIOHEHTOM T'OCYJAapCTBEHHOI'O CTaHAAPTa OCHOBHOTO OOIIEro
obpazoBanuss 1o ¢usuke (npuka3 MwunoOpazoBanus Poccum ot 05.03.2004
Ne 1089 «OO0 yrtBepkaeHun (enepaTbHOrO KOMIIOHEHTa TrOCYyIapCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAaHAAPTOB HAYaJIBbHOrO OOIIEro, OCHOBHOTO  OOIIEro
U cpenHero (TOJTHOr0) 00IIero 00pa3oBaHUs»).
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3. [loaxons! k 0T6OPY coaep:kaHus, paspadorke ctpykrypsl KUM OI'2

B KUM mpencraBneHsl 3afaHus, IPOBEPSIONINE CIEAYIONINE TPYIIIBI
IpEeIMETHBIX PE3YJIbTATOB!

— OCBOGHHME IOHATUIHOrO ammapaTa Kypca (U3MKM OCHOBHOH IIKOJIBI

U yMEHUE NPUMEHATh U3YYEHHBIEC MOHATHUS, MOJENH, BEJIMYUHBI U 3aKOHBI

JULS aHaIM3a GU3MYECKHX SBJIECHUI U IIPOLECCOB;

— OBJAJECHUE METOJNOJOTUUECKUMH yMEHHMSAMH (IIPOBOAUTL U3MEPEHUS,

HUCCIICI0BAaHUA U CTAaBUTh OHI)ITI)I);

— IOHMMaHME IIPUHLUIIOB JEHCTBUS TEXHUYECKUX yCTPOUCTB;

— yYMEHHe 1o paboTe ¢ TeKCTaMH (PU3HIECKOTO COMCPIKaHHS;

— yMEHHME pellaTh PAcUETHbIC 3a/aud U NPUMEHATH HOIYyYEHHBIE 3HAHUS UL
00bsCHEeHUS (HPU3UIECKHUX SIBIECHUH U IPOIIECCOB.

I'pynna u3 14 3amanuii 6a30BOTO M TOBBIIMICHHOTO YPOBHEH CIIOXHOCTH
IIpOBEpsET OCBOSHUE MOHATUHHOrO anmapara kypca ¢usuku. KitoueBbiMu B 3TOM
Onoke SBISIIOTCSL 3afaHMi Ha paclo3HaBaHue (U3MUECKUX SBICHUH Kak
B CHTyalMsAX >M3HEHHOIO XapaKTepa, TaK M Ha OCHOBE OIIMCAHUs OIIBITOB,
JEMOHCTPUPYIOLIUX IPOTEKaHUE pa3IM4HbIX sABlIeHUH. Kpome Toro, 3aech
HPOBEPSIOTCS MPOCTBIE YMEHHS — MO PAclO3HABAHUIO (U3MYECKHX MOHATHIA,
BenmuuH # (QopMyrn, u Ooxee CIOXKHBIE YMEHHS — II0 aHAIHW3y Pa3IHMYHBIX
IPOLECCOB C UCIOIb30BaHUEM (HOPMYII U 3aKOHOB.

I'pynna n3 Tpéx 3amaHMil IIPOBEPAET OBJIAJCHHE METOAOJOIMYECKHMMHU
yMEHMSAMH. 3J1eCh MpPEIaraloTcs KaK TEOPETUYECKHE 3aJaHus HAa CHATUE
MOKa3aHUIl M3MEpUTENbHBIX NPUOOPOB M aHAIU3 PE3YyIbTaTOB ONBITOB IO HX
OIIMCAHMIO, TAK U DKCIEPHUMEHTAIbHOE 3aJlaHUE Ha pealbHOM 00OpyIOBaHMU Ha
[IPOBEJCHHE KOCBEHHBIX U3MEPEHUH HIM  MCCIEJOBAaHUE  3aBUCUMOCTEH
(bu3MYECKUX BETHUHH.

B kaxnpli BapuaHT BKJIIOYEHO 3aJaHHUe, IPOBEPSIONIEE HNOHHMMAHUE
IPUHIUINA JEHCTBUS pa3IMUHBIX TEXHUUECKUX YCTPOMCTB MM Ha 3HAHUE BKIaJa
yu€HBIX B pa3BUTHE (PU3MKH, U JBA 3aJlaHMs, OLIEHUBAIOUIMX PabOTy C TEKCTaMH
¢mnaeckoro comepkaHus. IIpu 3TOM TNIPOBEPSAIOTCS YMEHHS HHTEpPIPETaIlid
TEeKCTOBOM uH(opmanuu U €€ UCIHONb30BAHUS IPU PEIIEHUU Y4eOHO-
IpakTH4ecKux 3azad. Pabora ¢ wuHbopmanuedl (GHU3UIECKOTO COAEPIKAHUS
IIPOBEPSAETCS U OIOCPEJOBAHHO UEPE3 UCIOIb30BAHUE B TEKCTaX 3aJaHUN IPyTHX
0JIOKOB Pa3IMYHBIX CHOCOOOB INpPEACTaBICHUS HH(POpPMALUU: TEKCTa, I'padUKOB,
TaOJIHII, CXeM, PUCYHKOB.

bnok u3 nmaTH 3anaHuil MOCBAIIEH OLEHKE YyMEHMS pEllaTh KaueCTBEHHBIE
U pacu€THbIE 3aJaull 10 (GU3KKe. 31eCh MPEIaraloTCs HECI0XKHbIC KaueCTBEHHbIE
BOMPOCHI, CKOHCTPYHPOBAaHHbIE Ha Oa3e y4eOHOH CHTyalluM WIM KOHTEKCTa
«OKM3HEHHOHU CUTyalluW», a TakKe pacyETHbIEC 3a/1aud MOBBIIIEHHOTO U BBICOKOIO
YPOBHEH CIIOKHOCTH 110 TPEM OCHOBHBIM pasjienaM Kypca (usuku. JIBe pacuérhbie
3a71a9i MMEIOT KOMOMHUPOBAHHEIN XapaKTep U TPeOYIOT HCIIONB30BaHUS 3aKOHOB
1 GopMyJ1 U3 IBYX pa3HbIX TEM UM Pa3fAeloB Kypca.
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ConeprxkaHue 3afaHMi OXBAaTbIBAacT BCE pasJielbl Kypca (U3UKU OCHOBHOI
IIKOJIBI, IIPH 3TOM OTOOP COAEPHKATEIBHBIX 3JIEMEHTOB OCYILIECTBIIETCS C YIETOM
1X 3HAYIMOCTH B 001e00pa30BaTeIbHOM OATOTOBKE 3K3aMEHYEMBIX.

B paboTy BKIIOYEHB! 3aJaHUs TPEX YpPOBHEH ciloxHOCTU: 0a30BOrO,
MOBBIILIEHHOTO U BBICOKOTO.

3aganus 06a30BOro ypoBHsS DPa3pabaThIBAIOTCS U1 OLECHKH OBIIAJCHUS
HauOosiee BaXXKHbIMU IPEIMETHBIMU pE3ydbTaTaMH M KOHCTPYHPYIOTCS Ha
Hauboree 3HAYMMBIX dJIeMEHTax coaep)kaHus. lcmonp3zoBanue B paboTe 3agaHHit
MOBBIIIEHHOTO U BBICOKOI'O YPOBHEH CIIOKHOCTH IO3BOJISIET OLEHUTH CTEIEHb
TIOZITOTOBJIEHHOCTH 3K3aMEHYEMOIro K TpPOJOJDKEHHIO OOydeHHs B Kiaccax
C yriryOnEHHBIM H3ydeHUEeM (GU3HKH.

OOBEKTUBHOCTh ~ NPOBEPKM  3afaHMi € pa3BEPHYTBIM  OTBETOM
o0ecreunBacTCsl  €JUHBIMM  KPUTEpUSIMHU  OLCHUBAHUS, y4acTHEM  JBYX
HE3aBHCHMBIX OKCIIEPTOB, OICHHWBAIOIINX OAHY paboTy, BO3MOXKHOCTBIO
Ha3HAa4YeHHs TPETHErO SKCIEPTa U HAIMUUEM NIPOLIEAY Pl aNleIUILIHU.

4. Ca3b 3x3ameHannonHoi moaeau OI'D ¢ KUM EI'D

Ox3amenannonHas Mozens OI'D u KM EI'D no ¢usuke crpoutcs, ucxons
U3 €IWHOW KOHUENIMU OICHKH Y4YeOHBIX JOCTHXKEHHUH 9SK3aMEHYEMBIX I10
yueOHOMy mpenmery «®Dusnkay. EmuHbIC MOAXOIBI 00ECIICUHUBAIOTCS MPEXKIE
BCET0 MPOBEPKOil BceX (popMUpyEeMBIX B paMKax IperojaBaHus IIpeaMeTa BHJIOB
JesTeNnbHOCTH. [Ipy 3TOM HMCHONB3YIOTCS CXOJHBIC MOJCIH 3aJaHUN I OLICHKU
c(OpPMHPOBAHHOCTH OIMHAKOBBIX BHUJIOB JeATeNbHOCTH. IIpm oTOOpe Mopelnei
3aJJaHUi YYUTBHIBAIOTCS Pa3IiM4us B YPOBHSAX (POPMHUPOBAHUS OTAENBHBIX YMEHUI
B paMKaX KypcoB ()M3UKH OCHOBHO# U CPEIHEH IIKOJBI.

MOXHO OTMETUTH JIBa 3HAUUMBIX OTJIMYMUS K3aMeHaIMOHHON Moaenu OI'D
or KHMM ETD. Tak, TexHOJOrn4eckue ocobeHHocTH mnposenenuss EID
HE TMO3BOJAIOT OOECHEeYHTh IIOJHOLCHHBIH KOHTPOIb C(HOPMUPOBAHHOCTH
SKCHEPUMEHTAIBHBIX yYMEHHH, U O3TOT BUJ JESATEIbHOCTH IPOBEPSIETCS
onocpenoanHo. [IpoBenenne OI'D He COAEPKUT TAKUX OTPAHUYEHHMH, IOITOMY
B paboOTy BBENEHO OSKCIEPUMEHTAJBbHOE 33/IaHME, BBINOJHIEMOE Ha PEATbHOM
obopynoBanuu. Kpome Toro, B sk3aMeHamoHHO# Mozenu OI'D Oonee ImMpoko
mpejicTaBlIeH OJOK MO TMpoBepke NpuéMOB paboThl C  pa3HOOOpa3HOM
uHpOpMaIend GU3NUECKOTO COCPIKAHNS.
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5. XapakTepucTuka cTpyKTypsl 1 conepxanus KUM OI'D

Kaxpiii BApraHT 3K3aMEHAIIMOHHOW paboThl BKIIIOYAET B ce0st 25 3a1aHHid,
pasnuuaromuxcs GOpMOl M ypOBHEM CJIOXHOCTH. B pabore wucnoib3yrorcs
3aJlaHusl C KPATKHM OTBETOM M Pa3BEPHYTHIM OTBETOM.

B 3amanmsax 3 u 15 HeoOXoAWMO BHIOpaTh OIHO BEPHOE YTBEPXKICHUE W3
YeThIPEX NPEUIOKEHHBIX U 3alicaTh OTBET B BUAe oaHOI mugpsl. K 3ananusam 5-10
HEoOXOIUMO IPHBECTH OTBET B BUJAE LEJIOr0 YHCIA WM KOHEYHOH AECSITHYHOM
npoou. 3amanus 1, 2, 11, 12 u 18 — 3amaHus HA COOTBETCTBHE, B KOTOPBIX
HEOOXOJMIMO YCTaHOBUTH COOTBETCTBHE MEXIY ABYMS IpynnamMu OOBEKTOB WM
MPOIIECCOB HAa OCHOBAaHMU BBISBJICHHBIX TPHUYMHHO-CIICJACTBECHHBIX CBS3CH.
B zamanumsx 13, 14, 16 u 19 Ha MHOXECTBEHHBIH BBIOOp HYXXHO BBIOpaTh JBa
BEPHBIX YTBEPXKACHHUS W3 MATH NpPEAJIOKEHHBbIX. B 3amanum 4 HeoOXxoaumo
JOIOJIHUTh TEKCT CJIOBaMH (CIOBOCOYETAHHMSMH) M3 IIPEATI0KEHHOIO CIIHCKA.
B 3amanumsax c pa3sépaytsiM oTBeToM (17, 20-25) HE0OXOmUMO NpEACTaBUTH
pelieHue 3aa4d WIK J1aTh OTBET B BUJAE OOBSCHEHHUS C ONMOPOW Ha M3y4YCHHBIC
SIBJICHUSI WM 3aKOHBI. B Tabmuie | npuBeneHo pacnpeseneHue 3aiaHuii B pabore
C Y4€TOM HX THIIOB.

Tabauya 1
Tunvl 3a0anuil, UCNOAL3YIOWUXCA 8 pabome

IIponeHT MakCUMAIIBHOTO
Kot Makcu- TIePBUYHOrO Oaiia
. MaJIbHBIN 3a 3aJaHus JaHHOTO THIIA
Tunel 3anannii YECTBO
. epBUY- 0T MaKCHMAaJIbHOTO
3a/1aHui o
HbIH Gan HEPBUYHOrO OasuIa 3a BCIO
paboty, paBHoro 45
C KpaTKuM OTBETOM B BHUJIE OJHOM 2 2 5
udpbl
C KpaTKuUM OTBETOM B BHJIE YUCIIA 6 6 13
C KpaTKHM OTBETOM B BHje Habopa 10 19 42
mup (Ha COOTBETCTBUE U MHOXKECT-
BEHHBII BEIOOD)
C pa3BEPHYTHIM OTBETOM 7 18 40
Hroro 25 45 100
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6. Pacnpenenenue 3aganuiit KUM OI'D no coaepixanuio, NpoBepsieMbIM
YMEHHUSIM U C10c00aM 1esiTeJIbHOCTH

Kaxnpiii BapuaHT CONEPXKMUT IATh TPYIN 3aJaHUN, HAlpaBJICHHBIX Ha
IPOBEPKY PA3IMYHBIX OJIOKOB yMEHMH, (OPMHUpPYEMBIX NPHU H3YUYEHHMH Kypca
¢msukn. B Tabnmmue 2 mpuBeneHO pacmpeneleHHe 3aJaHui 1o OJoKam
MIPOBEPSAEMBIX YMEHHH.

Tabauya 2
Pacnpedenenue 3adanuii no 610Kam nposepsemuix yMeHutl
IIpoBepsieMble yMeHUS KonmuectBo
3aJlaHui
Bnanenue mNOHATHIHBIM ammapaTtoM Kypca (U3HKH: pacrlo3HABaHUE 14

SBJICHNH, BBIYMCIICHUME 3HAYEHUs BEIMYMH, HCIIOJIb30BaHHE 3aKOHOB
1 (HOpMyJT TS aHAJIM3A SABJICHHI U POLIECCOB

Merononornueckue yMeHus (IIpOBEACHUE N3MEPEHHI U OIIBITOB) 3

IloHuMaHue UDPUHLMIOB [EHCTBUS TEXHUYECKUX YCTPOMCTB, BKJIaja 1

YUYE€HBIX B Pa3BUTHU HAYKH

Pa6oTa ¢ TeKCTOM (PU3UUECKOr0 COACPIKaHUs 2

Pemenye pac4€THBIX M KaUeCTBEHHBIX 3a/1a4 5
Hroro 25

B paboTe KOHTPONMPYIOTCS BIIEMEHTBHI COJEPYKAHUS U3  CIELYHOIINX
paznmenoB (TeM) Kypca (HM3MKH: MEXaHWYECKHE SIBJICHUS, TEIUIOBBIC SIBICHHS,
3JIEKTPOMAarHUTHBIE SBJICHUS M KBAHTOBBIE siBJIeHUs. OOliee KOIMYecTBO 3aJaHuit
B paboTe Mo KaXAOMYy M3 pPa3lesiOB NPUOIH3UTENBHO MPOMOPLHUOHAIBHO €ro
CoepXKaTeTbHOMY HAIOJHEHHUIO U YIeOHOMY BPEMEHH, OTBOJMMOMY Ha H3ydeHHUE
JAHHOTO pazjieyia B IIKOJILHOM Kypce ¢u3uku. B tabnuue 3 naHo pacnpezneneHue
3a/IaHu# 10 paszenam.

Tabnuya 3
Pacnpeodenenue 3adanuti
110 OCHOBHBIM COOEPHCAMENbHBIM PA3OCAAM (MemMam) Kypca pusuxu
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Paznen kypca ¢pusuku, BKIHOUEHHBIH KonunuectBo 3ananuit
B paboty Bcst pabota
MexaHu4ecKHe SBICHHS 9-14
TenioBbIe SIBICHUS 4-10
ONeKTPOMATHUTHBIE SIBICHUS 7-14
KBaHTOBBIC SIBICHUS 1-4
Wroro 25

DKcnepuMeHTaIbHOe 3aanne 17 mpoBepseT:

1) ymenue nposodumv Koc8eHHble UBMEPEHUS (PUUYECKUX —BeTUUUH:
IUIOTHOCTH BEUIECTBA; CHJIBI Apxumena; KOdQQHIMEHTAa TPEHUS CKOJIbKEHUS,
KECTKOCTU TMPY>KUHBI; MOMEHTA CHJIBI, JEHCTBYIOLIETO Ha pbIUar; padoThI CHIIBI
YOPYroCTH NPH MOIBbEME Ipy3a C MOMOILBIO MOABMXHOTO WJIM HEHOIBMKHOIO
Osoka; paboThl CHJIBI TPEHHs; ONTHYECKOH CHIBI U (DOKYCHOTO pPacCTOSHHS
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COOMpAIOIel JIMH3BI, 3JCKTPUYECKOTO COMPOTHBIICHHUS PE3UCTOpa; PabOTHI
¥ MOIIIHOCTH TOKa,

2) yMeHus npeOCcmasiamy  IKCHePUMEHMALbHbIe pPe3yibmamsl 6 ude
mabauy, 2papuros UiU CXeMAMUYECKUX PUCYHKO8 U Oelamb 6bl600bl Ha
OCHOBAHUU NOJYYEHHBIX IKCNEPUMEHMANbHBIX OAHHBIX: O 3aBHCHMOCTH CHIIBI
YIPYrOCTH, BO3HHKAIOIICH B MpPYXWHE, OT CTCNCHH NeOpPMAIli IPYKUHBL
0 3aBHCHUMOCTH CHJIBI TPEHHSI CKOJILKCHHUS OT CHJIbI HOPMAIBHOTO JABICHUS U OT
POZia IOBEPXHOCTH; O 3aBUCHMOCTH apXHMEIOBON CHIIBI OT 00bEMa MOrpyKEHHOI
YaCTH TeNla, O 3aBACHMOCTH CHJBI TOKA, BO3HHKAIOIICH B MPOBOAHHKE, OT
HaMpsDKEHHUsT Ha KOHIAX MPOBOJHHMKA; O CBOMCTBAX HM300paKeHUS, MONYICHHOTO
C TMOMOILBIO0 COOMPAIOLICH JINH3BI.

7. Pacnpenenenue 3aganuii KHM OI'D no ypoBHAM CJ10:KHOCTH

B pabote mpeacTaBieHB! 3alaHUS PA3HBIX YPOBHEH CIOXKHOCTH: 0a30BOTO,
MOBBINIEHHOTO ¥ BBICOKOTO. B Tabnuie 4 mpencraBieHo pacipenelieHue 3a1aHni
0 YPOBHSIM CJI0)KHOCTH.

Tabnuya 4
Pacnpeodenenue 3a0anuii no yposHaM CLOMCHOCTU
Makcu- IIporeHT MakCMManbHOTO IIEPBUYHOTO Oasa
YpoBeHb Komu- .
MaJIbHBII 3a 3a1aHUs TAaHHOTO YPOBHS CJIOXHOCTH
CIIOXKHOCTH 4eCTBO .
. N MEepBUYHBIA | OT MaKCHMAaJIbHOTO IEPBHYHOrO Oajlja 3a BCIO
3aaHui 3agaHui
Oat paboty, paBHoro 45
BazoBblit 15 21 47
IoBpIIeHHBIH 7 15 33
Beicokuii 3 9 20
HUroro 25 45 100

8. IIpoa0/ZKUTEIBHOCTD IK3aMeHa
Ha BrInonHeHne 3K3aMeHalMOHHON paboTh! npenocrabisiercsa 180 MuHyT.

9. lonoJIHUTe/IbHbIC MAaTepPHAIbI U 000PY/I0BaAHHE

ITepedeHb NOMOIHUTENBHBIX MaTEPHANIOB U 000PYIOBAHHUS, HCIIOIb30BAaHHE
KOTOpBIX paspemieHo Ha OI'D, yTBepkmaeTcs MHPHKa3oM MUHIPOCBELICHHS
Poccun u PocobpHaazopa.

VuacTHHKaM 3K3aMEHa pa3pellaeTcs IOJIb30BaThCS HEMPOrPaMMHUPYEMBIM
KQJIBKYJIATOPOM (JUI  KaKAOTO YYCHHKAa) C BO3MOXKHOCTBIO BBIYHCIICHHUS
TPUTOHOMETPHUECKMX (yHKUUH (cos, sin, tg) W nuHEHKOW. [N BBIMOTHEHUS
9KCIIEPUMEHTANIBHBIX 3aJaHUH HCIIONB3YIOTCS HAOOPHI 00OpYNOBaHUS (TIONHBIA
HepeyeHb MaTepuaaoB U 00opynoBanus npusenEH B [Ipunoxenun 2).

10. Cucrema oueHUBaHMS BbINMOJHEHUS OTEJIbHbBIX 3aJaHUI
M JK3aMeHAIHOHHOH PpaGoThI B EJIOM
IIpaBunbHOE BEIMOTHEHNE KaXKI0TO U3 3ananuii 2, 3, 5-10, 15 onenuBaercs
1 Oamnom. 3ajaHue CUMTAETCS BBINOJHEHHBIM BEPHO, €CJIM OTBET 3alMCaH B TOH
© 2023 denepainpHas ciryxkba o Haa30py B chepe 00pa3oBaHus U HAYKU

Crermduxarms KUM OI'D 2023 1. OU3UKA, 9 xmacc.  8/21

(dopme, KOTOpasi yka3zaHa B MHCTPYKIHMHU MO BBIIOJHEHUIO 33/IaHHsI, U MOJHOCTHIO
COBIaJaeT C 3TAJIOHOM OTBETA.

IIpaBunbHOE BEIMONHEHWE Kaxkaoro w3 3amammid 1, 4, 11, 12, 18
oueHuBaercs 2 Gayutamu. 3aJjaHue CUMTACTCS BBIOJHEHHBIM BEPHO, €CJIA OTBET
3anucaH B Toi popMe, KOTopasi yka3aHa B MHCTPYKLIMH 110 BHITOJHEHHUIO 33aJaHus,
1 TIOJTHOCTBIO COBIIJAeT C ATAIOHOM OTBETA: Ka)XKIbIi CHMBOJI B OTBETE CTOHT Ha
CBOEM MecTe, JMIIHUE CHMBOJbI B OTBETE OTCYTCTBYIOT. 1 Oail BBICTaBisfeTCH,
eclii Ha J000i ONHOW TMO3WIIMK OTBETa 3alKMCaH HE TOT CHMBOJ, KOTOPBIM
MIPEICTABJICH B TANIOHE OTBeTa. BO BCex NPYrux ciiydasx BeicTaBisiercs: 0 6aiios.

[IpaBuibHOE BBITIONHEHHE KaXKA0TO U3 3aaanuii 13, 14, 16, 19 oueHuBaeTcs
2 Gannamu. 3afaHE CUUTACTCS BHIIIOJIHEHHBIM BEPHO, €CIIM OTBET 3alUCaH B TOH
¢dopme, koTOpas yKka3aHa B WHCTPYKIMH IO BBINOJHEHUIO 3aTaHHS, KaXKIbIi
CHUMBOJ IPUCYTCTBYET B OTBETE, B OTBETE OTCYTCTBYIOT JIMIIHUE CUMBOJIBL.
Iopsinok 3amucu CUMBOJIOB B OTBETE 3Ha4YEHHs He mMeeT. | Oam BEICTaBiseTCH,
€CIIH TOJIBKO OJIMH U3 CHMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET ATAIOHY
WJIN TOJIBKO OAWH CUMBOJI OTCYTCTBYCT, BO BCCX APYTUX Clly4dasaX BBICTABJIACTCA
0 6amnos.

Ecnu KonuuecTBO CHMBOJIOB B OTBETE 00jblle TpeOyeMOro, BbICTABISAETCS
0 6annoB BHE 3aBHCUMOCTH OT TOro, OBUIM JIM YKa3aHbl BCE HEOOXOAUMBIE
CHMBOJIBIL.

BrinmonHeHue 3amaHuil ¢ pa3sBEPHYTBIM OTBeTOM 17, 20-25 oueHuBaeTcs
JByMsl DKCIIepTaMH ¢ Y4ETOM MPaBUWJIBHOCTH U TOJIHOTHI 0TBeTa. MakcuMalbHbII
TIEPBUYHBIN Al 3a BBIMOJIHEHHE 3a7aHuil ¢ pa3BEpHyThIM oTBeTOM 20, 21 u 22
cocraBisieT 2 Oajuta, 3a BBINOJHEHHE 3amanuii 17, 23-25 cocrasisger 3 Oajia.
K xaxmoMy 3amaHMI0 NPHBOOWTCS MOAPOOHAs HMHCTPYKLIHS U OKCIIEPTOB,
B KOTOpOH YKa3bIBaeTCS, 32 YTO BBICTABIICTCS KaXABIH Oami — OT HyNs 10
MakcuMajbHOro. B BapuaHTe mnepei KaXIbIM THUIIOM 3aJaHUH IpelylaraeTcs
WHCTPYKIUS, B KOTOPOH TMPHBEICHBI 0011IMe TPeOOBaHUS K 0QOPMIICHUIO OTBETOB.

B cootBerctBun ¢ Ilopsakom TpoBeieHHs TOCYAAapCTBEHHOW HTOTOBO
aTTecTalluy 10 00pa30BaTeNIbHBIM IPOrpaMMaM OCHOBHOI'O OOLIEro 0Opa30BaHUs
(npuka3 Munnpocseuienus: Poccun u Pocodpnanzopa ot 07.11.2018 Ne 189/1513,
3apeructpupoBad Muntoctom Poccun 10.12.2018 Ne 52953)

«64. Dk3aMeHallMOHHbIE PA0OTHl INPOBEPSIIOTCS JABYMS OSKCIEPTaMH.
ITo pe3ynbraTaM HPOBEPKH IKCHEPTHI HE3aBUCHMO IPYT OT ApPYyra BHICTABIAIOT
0aJuIbl 32 KaXIBIA OTBET Ha 3aJIaHUs SK3aMECHAIIMOHHOH paboThl. <...> B ciyuae
CYHIECTBCHHOI'O PACXOXKICHUS B 6annax, BBICTABJICHHBIX JIBYMS OJOKCIIEpTaMH,
Ha3HayaeTcsi TpeThsl mpoBepka. CyIecTBEHHOE pacxXoXaeHne B Oamiax
OIIPEAENEHO B KPUTEPHUAX OLEHUBAHUS 110 COOTBETCTBYIOIIEMY Y4eOHOMY
IpeaMETY.

Tpetuit skcnepT HazHa4yaeTCs MpeAceNaTelleM NPEIMETHOW KOMHCCHH W3
4lClla SKCIEPTOB, paHee He IPOBEPABILIUX SK3aMEHALIMOHHYIO PaboTy.

TperbeMy  3KcmepTy  mpeaocTaBisieTcs  WHpopManus o  Oaax,
BBICTAaBJICHHBIX OJKCIIEPTaMH, paHee IMPOBEPSBIIMMH JK3aMEHAIIOHHYI0 pPadoTy
oOyuaromierocsi. bammbl, BBICTAaBICHHBIE TPETBUM  JKCIEPTOM,  SIBIISIIOTCS
OKOHYATEJILHBIMI.
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Cy1eCTBEHHBIMH CUUTAIOTCS CIIETYIOLINE PACXOXKICHUS.

1. PaCXO)KI[CHI/IH MC)KI[y 6aJ'[J'IaMI/I, BBICTABJICHHBIMU I[ByMﬂ 3KCHepTaMI/I 3a
BBITIOJIHEHKE JTF000T0 13 3amanuii 17, 20-25, B 2 unu 6onee 6amia. B atom cirydae
TPETUH AKCIEPT NpOBEpsieT TOJBKO T€ OTBETHl HA 3a/laHHs, KOTOPHIC BBI3BAJIU
CTOJIb CYIIECTBEHHOE PACXOKICHHE.

2. PacxoxaeHue B pe3ysibTaTax OLCHUBAHUS JBYMsI SKCIIEpTAMH OTBETa Ha
OJHO u3 3ajanuil 17, 20-25 3akmodaercs B TOM, YTO OJHUH JKCIEPT yKas3al Ha
OTCYTCTBHE OTBETAa Ha 3aJlaHHE B 3K3aMEHAIIMOHHOW paboTe, a JPYroi sKCHepT
BBICTABHJI 32 BBIMOJHEHUE 3TOTO 33[aHusl HEHYJIeBO# Oasu1. B atoM ciyuae Tpetuit
SKCHEPT MPOBEPSET TOJILKO OTBETHI HA 33/1aHUs, KOTOPbIE ObUIN OLIEHEHHI CO CTOJIb
CyH.IeCTBeHHBIM paCXO)KlICHI/ICM. CI/ITyaL[I/II/I, B KOTOpI)IX OOIUH SKCHepT yKa3an HaA
OTCYTCTBHE OTBETa B AIK3aMCHAIMOHHOI paboTe, a BTOPOH SKCHEPT BBICTABUI
HyJIeBOil Oann 3a BBINOJHEHHWE JTOTO 3a/JaHHs, HE SBIAIOTCS CHTYalUsIMH
CYILIECTBEHHOTO PACXOXKICHHUS B OLICHUBAHUH.

MakciMaNbHBI TEepBUYHBIM Oami 3a BBINOJHEHHE SK3aMEHAIMOHHOMN
paboter — 45.

Ha ocHoBe 0aniioB, BHICTABICHHBIX 32 BBIMOJIHEHHE BCEX 3aJaHUil paboThI,
TIOJICUUTHIBACTCS. CYMMAapHBIi IEpBUYHBIA 0all, KOTOPBIA NEPEBOJUTCS B OTMETKY
10 MATHOAIIILHOM IIKalIe.

11. YciaoBus npoBeaeHust pa6oThl (TPeGOBaHNUSA K CHIENHATNCTAM)

OK3aMeH MpoBOIUTCA B KaOuHeTax ¢u3uku. [Ipy HEOOXOIMMOCTH MOYKHO
UCIIOJIb30BATh ApPYrHe KaOMHETHI, OTBEYAOLIe TPeOOBaHUAM 0€30MacHOro Tpyda
TP BBITOJTHEHUHU SKCIIEPUMEHTAIBHBIX 3aIaHHH SK3aMEHAlMOHHON paboTHI.

Ha »3K3amMeHe B KaXIOH ayIUTOPUH MPHCYTCTBYET CICHUAIUCT II0
IPOBEACHUIO MHCTPYKTaXa U OOECICUCHHUIO J1a00paTOpPHBIX pPaboT, KOTOPBIH
MIPOBOJUT Tepe]] SK3aMEHOM HHCTPYKTaXK IO TEXHUKE 0E30IacHOCTH M CIIEIUT 32
COOMIOICHNEM TpaBMII 0E30IacHOTO TpPyAa BO BpeMs pabOTHI 3K3aMEHYEeMBIX
c JsabopaTopHbIM oOopynoBaHueM. IIpuMepHas HHCTPYKLIUS 10 TEXHUKE
Oe3omacHocTH NprBeneHa B [Ipunoxenun 3.

KoMmrutekTel ~ jabopaTtopHOro  0o0OpyHOBaHMS  JUIi  BBIIOJHCHUS
JKCIEPUMEHTAIILHOTO 3a1anus (3aaanue 17) GopMupyroTcs 3a01aroBpeMeHHo, 10
MpoBeJeHNS SK3ameHa. i1 MOATOTOBKH 1ab0paTOPHOTO 00OPYAOBAHUS B ITyHKTHI
IPOBEACHUS 3a OAMH-IIBA JHS A0 AK3aMEHa COOOIAIOTCS HOMEpa KOMILIEKTOB
obopymoBaHusl, KOTOpble OyOyT MHCIOJNB30BaThCs Ha dk3ameHe. Kpurepuu
MIPOBEPKH BBITIOIHEHUS SKCIIEPUMEHTAIBFHOTO 3aIaHus TPEOYIOT HCITONb30BaHHUS
B pamkax OI'D craHAapTHU3UPOBAHHOIO JIabopaTopHOro obopynoBanus. IlepeueHs
KOMIUICKTOB OOOpYZOBAaHUS [yl BBINOJHEHUS OJKCHEPHMEHTAJIbHBIX 3aJaHUi
COCTaBJICH HA OCHOBE THIIOBBIX HAaOOpOB ISl (PPOHTANBHBIX padoT MO (H3HKe.
CoctaB 3TUX HaOOpPOB/KOMIUICKTOB OTBEYaeT TPEOOBAHUSM HAJEKHOCTH
¥ TpeOOBaHUAM K KOHCTPYHPOBAHHIO OKCIICPHMEHTAIBHBIX 3aJaHdi OaHKa
9K3aMCHANMOHHBEIX 3amanmii OI'D. Homepa u ommcanme 000OpyHOBaHUS,
BXOAAIICTO B KOMIUICKTBI, IIPUBEICHBI B HpI/IJ'IO)KeHl/lI/l 2.

IIpu oTCyTCTBHM B MYHKTaX NPOBEICHHUS dK3aMeHA KaKUX-THOO0 MpHOOpOB
U MaTeprajoB 000pYyAOBAaHUE MOXKET OBITh 3aMEHCHO Ha aHAJIOTUYHOE C JPYTUMH
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XapakTepucTHkaMH. B memsx obecnedeHuss OOBEKTHBHOIO — OLIEHMBAHUS
BBINOJIHEHUS SKCIIEPUMEHTAIILHOTO 3a7aHus ydacTHukamu OI'D B cityuae 3aMeHBI
000opynoBaHMS Ha AaHAJOTHYHOE C OPYTHMH XapaKTEePHCTHKAMH HEOOXOIUMO
JIOBECTH [0 CBEJCHHUS JKCIEPTOB IPEAMETHOM KOMHCCHH, OCYLIECTBIIAIONIMX
MIPOBEPKY  BBINOJHEHMs  3aJaHMi, ONUCAaHME  XAPAKTEPUCTHK  PEabHO
HCIIOIb3YEMOI0 Ha 3K3aMeHe 000pyA0BaHHS.

12. M3menenns B KHM 2023 roaa no cpapHenuio ¢ 2022 rogom
H3meHeHns CTpyKTyphI U conepxkanus KM oTcyTcTBYIOT.
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Lpunoorcenue 1

Ne 3apga- IIpenmeTHbIil pe3yabTaT Koabt Koanbt YpoBennb Makcu- IIpumepHoe
HHs NpoBepseMbIX NPoBepseMbIX CJIOKHOCTH MaJIbHBIH BpeMs
3JIEMEHTOB TpeﬁOBaHI/lﬁ HepBI/I‘{HLIﬁ BbIINIOJTHCHUA
CoflepKAHUS K YPOBHIO bas 3ajaHus
10ATOTOBKH 3a 3aJaHue (MuH.)
BbIIIyCKHUKOB

Hcnonv3oeanue nonamuiinozo annapama Kypca pusuxu

1 [TpaBHIBEHO TPAKTOBATh (PU3UUESCKHHA CMBICI HCIOIB3YEMBIX 1-4 1.1-1.3 b 2 2
BEJIMYMH, MX OOO3HAYECHWS W €IWHHIIBI M3MEPEHUS; BBIJe-
JSITH IPUOOPHI TSI KX U3MEPEHUS

2 Pa3nmmdaTte ClTOBeCHYI0 (OPMYJIMPOBKY M MaTeMaTHYECKOS 1-4 1.2, 1.3 b 1 2
BBIpKEHHE 3aKOHA, (DOPMYJIBI, CBS3BIBAIOIINE JAHHYTO
(hM3UUECKYIO BENMYMHY C APYTUMHE BeITMIUHAME

3 Pacrio3HaBath  TPOSBICHHE  W3YyYCHHBIX  (PH3HUUCCKUX 14 1.4 b 1 2
SIBJICHNH, BBIJIEJISIS MIX CYIIECTBEHHBIE CBOMCTBA/IPHU3HAKH

4 Pacno3naBaTh siBI€HHE 1O €ro ONpPENEICHUIO, OMHCAHMIO, 14 1.4 b 2 8
XapaKTepHBIM IMPU3HAKaM U Ha OCHOBE OIIBITOB, JE€MOH-
CTPUPYIOIINX JaHHOe (Gu3uyecKoe siBiieHne. PasmuuaTs s
JTAHHOTO SIBJICHWS] OCHOBHBIE CBOIICTBA WM YCIIOBHS IPOTeE-
KaHUS SIBJICHUS

5 BbluncnsaTe 3Hau€HHE BEIMYMHBI IPU aHAIU3E SIBICHUUN 1 1.2,1.3 b 1 4
C MCIIOJIH30BaHUEM 3aKOHOB M (hOPMYII

6 Boluucisath 3HaueHHE BEIWYMHBI TPH aHAIIM3E SIBJICHUM 1 1.2, 1.3 b 1 4
C MCIIOIH30BaHUEM 3aKOHOB B (HOPMYIT

7 BbluncnsaTh 3HAu€HME BEIMYUHBI IPU AHAIU3E SIBICHUUI 2 12,13 b 1 4
C MCIIOJh30BaHUEM 3aKOHOB M (hOpMYII

8 BoluncnsaTe 3Hau€HHE BEIMYUHBI IPU aHAIU3E SIBICHUUN 3 1.2,1.3 b 1 4
C MCIIOIH30BaHUEM 3aKOHOB M (POPMYIT

9 BeruuciasaTe 3HaYeHWE BEIWYWHBI TMPU aHAIM3E SIBICHHMA 3 1.2, 1.3 b 1 4

C MCIIOJIH30BAaHUEM 3aKOHOB H (hOpMYIIT
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Ne 3apa- IIpeameTHbIii pe3yabTar Koabl Koanbl YpoBennb Makcu- IIpumepHoe
HUA NpoBepsieMbIX NpoBepsieMbIX CJI0KHOCTH MaJIbHBIN BpeMs
3JIEMEHTOB TpeﬁOBaHHﬁ NepBUYHBIA BbIINNOJTHCHUA
coepKaHusI K YPOBHIO oann 3ajannst
IOArOTOBKH 3a 3aaHHe (MuH.)
BbINIYCKHUKOB

10 BoeluncnsaTe 3Hau€HHE BEIMYUHBI IPU aHAIU3E SIBICHUUN 4 1.2,1.3 b 1 4
C MCIOJH30BaHUEM 3aKOHOB H (hOpMYIT

11 OnuceiBaTh M3MEHEHHUS (DU3MUYECKHUX BEIMYUH IIPH MPOTE- 1,2 1.4 b 2 5
KaHUM (PU3NYECKUX SBJICHUI U IPOLIECCOB

12 OmnwuceiBaTh M3MEHEHUS (PM3UUECKUX BEIWYHH TPH TPOTeE- 3,4 1.4 b 2 5
KaHUM (pU3N9IecKuX SIBICHUI U TPOILIECCOB

13 OnuceiBaTh CBOWCTBA TeJ, (DU3MUECKUE SIBICHUS M IIPO- 14 1.4 IT 2 5
[ECChl, HWCHONB3ys (U3IUUECKUE BEIHMYUHBI, (QH3HYECKHE
3aKOHBI U TIPUHITUIIBI (aHATH3 TPadUKOB, TAOIHII U CXEM)

14 OmnwuceiBaTh CBOMCTBA Tel, (pu3Wdeckue SIBICHUA M MPO- 1-4 1.4 IT 2 5
LIECChI, WCHONB3ysA (DM3NYECKHE BEIWYMHBI, (U3UUECKHUE
3aKOHBI ¥ PUHIMIIEI (aHAIN3 TpaUKOB, TAOIHII U CXEM)
Memooonozuueckue ymenus

15 [TpoBoaUTE MpsIMBbIC H3MEPEHUS (DU3UUECKUX BEIMYUH C HC- 1-3 2.4 b 1 2
MOJIb30BAHUEM H3MEPUTEIBHBIX MPUOOPOB, MPABUIBHO
COCTaBIIATh CXEMbI BKJIIOYEHNS IPUOOpa B IKCIIEPHUMEHTAIIb-
HYIO YCTAHOBKY, TPOBOJHUTH CEPHIO N3MEPEHHUH

16 AHanmM3UpoBaTh OTJEJbHbIE ATalbl MPOBENEHUS HCCIENO- 1-4 2.3 I1 2 5
BaHUSl HA OCHOBE €r0 ONMCAHU: JIeNaTh BBIBOABI HA OCHOBE
OMMCAaHUSl HCCIENOBAHUSA, HHTEPIPETUPOBATH PE3YJIbTAThHI
HAOIIONECHUN U OIBITOB

17 [IpoBOaUTE KOCBEHHBIE M3MEPEHHsS (U3NYECKUX BEITUYNH, 1,3 2 B 3 30
WCCIIEIOBAHNE  3aBHCHMOCTEH  MEXIy  BEIHIMHAMHU
(9KcIIepUMeHTAIbHOE 33/1aHIe Ha pealbHOM 000pyI0BaHHUH)

Ilonumanue npunyuna delicmeus MexHUYecKuUxX ycmpoiicme
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Ne 3apa- IIpeameTHbIii pe3yabTar Koabl Koanbl YpoBennb Makcu- IIpumepHoe
HUA NpoBepsieMbIX NpoBepsieMbIX CJI0KHOCTH MaJIbHBIN BpeMs
3JIEMEHTOB TpeﬁOBaHHﬁ HepBI/I‘IHBIﬁ BbIINNOJTHCHUA
coepKaHus K YPOBHIO basn 3ajaHus
IOArOTOBKH 3a 3alaHue (MuH.)
BBINYCKHUKOB

18 Paznuuate siBJIEHHSA U 3aKOHOMEPHOCTH, JISKAIUE B OCHOBE 14 5.1 b 2 3
MPUHIMIA JEHCTBUS MalllH, IPUOOPOB U TEXHUUYECKHUX YC-
TpoiicTB. [IpHBOANTE MpUMEpHI BKJIaZa OTEYECTBEHHBIX U 3a-
PYOEXHBIX Y4YEHBIX-(DM3UKOB B Pa3BHTHE HAyKH, OOBSICHE-
HHE MPOLIECCOB OKPYXKAIOLIET0 MHpa, B pa3BUTHE TEXHUKU
Y TEXHOJIOTUI
Paboma ¢ mexcmamu puz3uieckozo cooeprcanus

19 HuTepnpernpoBath HHGOPMAILKIO (HU3UIECKOTO COAepIKa- 14 4 b 2 6
HUsI, OTBEYaTh HAa BOIPOCHI C HUCIIOIB30BAaHHEM SBHO U He-
SIBHO 3a7anHoi mHpopmManuu. [IpeoOpa3oBbBaTh HHYOPMA-
LIMIO U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO

20 [TpuMeHATH HHPOPMALIHIO U3 TEKCTA MPU PEIICHUU YIeOHO- 1-4 4 IT 2 10
[TO3HABATENFHBIX U YIEOHO-TTPAKTHIECKUX 3a/1a4.
Pewenue 3a0au

21 OOBACHATH (hU3UIECKHE MTPOIECCH M CBOMCTBA TEI 1-3 1.4 IT 2 8

22 OOBsACHATH (pU3MUECKHIE MTPOIECCH 1 CBOWCTBA Tell 1-3 1.4 II 2 8

23 Pemates pacuérHble 3a1a4H, NCHONB3YS 3aKOHBI U (POPMYIIHI, 1-3 3 IT 3 10
CBsI3bIBaIONIME (PU3NYECKHE BEITMYHHBI

24 Pemmrates pacuérHble 3aga4n, NCHONB3YS 3aKOHBI U (HOPMYIIHI, 1,2 3 B 3 20
CBSI3BIBAIONINE (PM3MUYECKHE BETUYMHBI (KOMOMHHMPOBAaHHAS
3a/1a4a)

25 Pemmrats pacuérHble 3aga4n, NCHONB3YS 3aKOHBI U (hOPMYITHI, 1-3 3 B 3 20
CBSI3BIBAIONINE (PM3MUYECKHE BETUYMHBI (KOMOMHMPOBAHHAS
3a/1a4a)

Bceero 3aganmii — 25; 3 HUX

IO TUITY: C KpaTKUM OTBETOM — 18; ¢ pa3BEépHYThIM OTBETOM — 7;
1o ypoBHIo cioxuoctu: b —15; I1—-7; B — 3.

MaxkcuMaNbHEIN TepBUYHBIN 0alT 3a padoTy — 45.

Oo6m1ee BpeMs BbinodaHeHus: pabotel — 3 yaca (180 MunyT).
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IIpunoosicenue 2
IlepeyeHb KOMILIEKTOB 000pPy10BaHUS

IepeyeHb KOMIUIEKTOB OOOPYIOBAHHS ISl BBHITIONHEHUS SKCIEPUMEHTAIBHOTO
3aJlaHis COCTaBJICH HAa OCHOBE THIIOBBIX HAOOpOB JUIsi (PPOHTANBHBIX paboT
o usuke.

OCOOCHHOCTD KOMIUICKTOB COCTOHMT B TOM, YTO OJWH KOMIUIGKT HpeJHA3HAUCH
JUISL BBITIOJTHEHHS LEJION CepUH dKCIIEPUMEHTANbHBIX 3aiaHui. [ToaTroMy nis omHOrO
KOHKPETHOT'O 3aJaHusi KOMIUIEKTHl W30BITOYHBI IO CPAaBHEHUIO C HOMEHKIATYPOM
00opya0BaHMs, HEOOXOAUMOTO JJISl €70 BBHIIOIHEHHS.

3amanus 17 mis KUM OI'D 2023 r. pa3pabaTbiBaroTcs TOJBKO Ha 0ase
KOMILICKTOB obopynoBanus Ne 1, Ne 2, Ne 3, Ne 4 wm Ne 6. (3amanus
C MHCIOJIb30BaHMEM KOMIUIEKTOB Ne 5 um Ne 7 Oyxmyt BBomuthess B KMM OI'D
B TIOCJICAYIOIIUE T'OIBI.)

Bnumanue! B Matepuanax [uid 3KCIEPTOB IPUMEPBI BO3MOXKHBIX OTBETOB
Ha JKCIIEPUMEHTAIIbHBIC 3aIaHMS TPHUBEICHBI B COOTBETCTBHM C PEKOMEHIYEMBIMH
XapaKTEepUCTUKaMH  00OpYJOBaHUS, YKa3aHHbIMM B  OIUCAHUM  KOMILIEKTOB.
IIpu wucnonb30BaHMM BIEMEHTOB OOOPYNOBAaHMSA C IPYTHMMH XapaKTEepUCTUKAMHU
HEOOXOMMMO BHECTH COOTBETCTBYIOIIHE M3MEHEHHS B IEpEYeHb KOMIUIEKTOB IEpen
IOPOBEACHUEM SK3aMEHa M JOBECTH UH(OpPMAIMI0O O BHECEHHBIX M3MEHEHMSAX

Crnemudukanust KUM OI'D 2023 .
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(mmnmuaaps! Ne 2-4);
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1-4); apxumenoBOH CHIIBI

— HCCIEIOBaHHE 3aBUCHMOCTH apXMMEIOBOH CHIBI OT 00BbEMa IOrpyKEHHOHW YacTH Tena
(mmuEap Ne 3) M OT IUIOTHOCTH JKHIKOCTH, HE3aBHCHMOCTH BBHITAJIKHBAIONIEH CHIBI OT

Mmaccel Tena (mmHapst Ne 1 i Ne 2).

Kommiekt Ne 2

3JIeMeHTHI 000py/10BaHUsI

pexoMeHayeMble XxapakTepucTukn®

® ITaTUB JIAOOPATOPHBI
C JepXKaTeIsIMu

e nuHaMoMmeTp 1

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

® JUHAMOMETp 2

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

e IpyXuHa 1 Ha MIaHIeTe
€ MMJUIMMETPOBOM ILIKAJIOH1

xéctrocth (50 + 2) H/m

e TpyXWHA 2 Ha IUIAHIIETe
C MAJUIMMETPOBOM IIKAJIOHI

xéctrocth (10 + 2) H/m

e TpH rpy3a, 0003HaunuTh Ne 1, Ne 2
uNe3

maccoit o (100 = 2) T kaxasIit

JI0 CBEJIEHHs IKCIIEPTOB, IPOBEPSIOIINX 33JaHUs C Pa3BEPHYTHIM OTBETOM.

Kommiekt Ne 1

e HaOOpHBI TPy3 WK HAOOP
rpy30B, 0003Ha4uTH Ne 4, No 5
uNe 6

HaOOPHBIHN TPy3, TO3BOJISIOIHIA
YCTaHaBJIMBATh Maccy Ipy30B:

Ne 4 maccoii (60 + 1) T, No 5 maccoit

(70 £ 1) r u Ne 6 maccoti (80 £ 1) T unu HaGop
OTJIENIbHBIX TPY30B

3JIeMeHThI 000pY/10BaHUS

pexoMeHayemble xapakTepucTukn'’

® BECHI DJIECKTPOHHBIC

npeel u3MepeHus He Menee 200 r

® JMHEWKa U TPAHCTIOPTHP

nmaa 300 MM, ¢ MEJUTHMETPOBBIME
JIEJIEHUSIMHA

® U3MEpPHUTENbHBIH IUIHHAD
(MeH3ypKa)

npenen mmeperus 250 mu (C = 2 mi)

® OpYCOK C KPIOYKOM M HUTBHIO

macca opyckam = (50t 5)r

CTaKaH

JuHamomeTp Ne 1

npeaen usamepenus 1 H (C = 0,02 H)

guHamomeTp Ne 2

mpenen mmepenust S H (C= 0,1 H)

IMOBapC€HHas COJib, MaJlIoYKa JId
MNCPEMECIINBAHUSA

® HarpapJAIONIAs [UINHON HE MEHee
500 MM. JI0JKHBI OBITH
obecrieueHbl pa3HbIe
K03 GUIUEHTH TpeHUs Opycka
IO HarpasJstolIeH, 0003HAYUTh
«A» u «b»

MIOBEPXHOCTb «A» — npudnusurensHo 0,2;
nmoBepxHOCTh «b» — npubnm3urensHo 0,6

LWJIMHAP CTAIBHOM; 0603HauuTh Ne |

V=(250+03) cM’, m=(195£2)r

® [IWINHIP aTIOMHHUEBBIH;
0003HaunTH Ne 2

V=(250%0,7) c™m®, m=(70£2)r

® T[UIACTHKOBBIM IIMIHH/ID;
0003Ha4HuTH Ne 3

V=(56,0%1,8)cm®, m=(66+2)r,
MMEET LKAy BJI0Jb 00pa3yrolei ¢ 1eHoH
nenenust 1 MM, juimHa He MeHee 80 Mm

® IIIMHJP ATIOMHHHEBBIH;
0003HaunTL N 4

V=034,0%07) emM’, m=(95+2)r

(1) Pexomenmyemble XapaKTEPUCTHKH 3JIEMEHTOB 00OpyAOBaHHMA KOMIIEKTa Ne | JIOMKHEI
obecreyrBaTh BBINOITHEHNE CTIELYIONIHUX ONBITOB:

© 2023 denepaipHas ciyxkba o Haa30py B chepe 00pa3oBaHus U HAYKU

(2) PekomenyeMble XapaKTEPUCTHKU BIIEMEHTOB OOOPYNOBAaHUS KOMIUIEKTa Ne 2 JOMKHBI
obecreyrBaTh BBINOIHEHNE CIEAYIONIHUX OIBITOB:

— H3MepeHHe JXECTKOCTH MPYXKUHEL,
TPEHHUs, CHIIbI YIPYTOCTH;

KO3 (HUIMEHTa TPEHHUS CKOJIBXKEHUS, PabOThl CHIIBI

— HCCIIE0BAHNE 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO JABJICHUS U OT
pO/ia TIOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOIICH B MPY)KUHE, OT CTENeHH JehopManum

[IPY>KHHBL.
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3JIEMEHTbI 060pyz103aﬂml

pexoMeHayeMble xapakTepucTukn®
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Kommiaekr Ne 3
3JIeMeHTbI 000py/10BAHUS peKoMenIyeMble XapaKkTepucTuKku®
® HCTOYHHK ITUTAHUS BBINPSIMUTEIb C BXOAHBIM HampsbkeHneM 36+42 B

IOCTOSAHHOI'O TOKa

unu Oatapeiinsiii 610k 1,5+7,5 B
C BO3MOYKHOCTBIO PETYIIHPOBKH BBIXOJHOTO
HANPSHKCHHS

® JCTOYHHUK ITUTaHUA
IOCTOSHHOI'O TOKa

BBIMPSIMHUTENb C BXOJHBIM HAMPSHKCHHEM
36+42 B unu OGarapelinsiii 6ok 1,5+7,5 B
C BO3MOKHOCTBIO PETYJIMPOBKH BBIXOIHOTO
HaNpsHKESHHS

® BOJBTMETP JIBYXIPEAEIbHBIN

npenen mmepenns 3 B, C=0,1 B;
npeaen u3mepenus 6 B, C=0,2 B

e cobOwuparomiast muH3a 1

(hoxycHoe paccrosiue F1= (100 £ 10) mm

e coOwuparomias TuH3a 2

(hoxycHoe paccrosuue F>= (50 £ 5) mm

® aMmIepMeTp JIBYXIpEAeIbHbIN

npenen mmepenus 3 A, C=0,1 A;
npenen uzmepenus 0,6 A, C=0,02 A

® pacceuBaromias JuH3a 3

(doxycHoe paccrosinue F3=— (75 £ 5) mm

e pesucrop, 0003HaunuTH R1

conporusnenue (4,7 + 0,5) Om

® JIMHEIKa

mmaa 300 MM, ¢ MHJUTMMETPOBBIMH
JIEJICHUSIMHA

e pe3ucrop, 0003HauUTh R2

conporusnenue (5,7 = 0,6) Om

® 3KpaH

e pe3ucrop, 0003HauuTH R3

conpotunenue (8,2 + 0,8) Om

® HaIlpasBJIAIOIIAsA

(onTHYecKast CKamMbs)

e Ha0Op MPOBOJOYHBIX
pe3ucTopoB plS

PE3UCTOPHBL o0ecreunBaroT MMPOBEACHUC
HCCICA0BaHUs 3aBUCUMOCTU COTIPOTUBJICHUSA
OT UIMHBI, TJIOIAaAN ITOIIEPEYHOI0 CCUCHUA
1 YACIBHOT'O CONPOTHUBJICHUSA IPOBOJHUKA

e craiin «Monenps npeamera»

® JIaMIIO4YKa

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

® OCBCTHUTCIIb

00eCIeYrBaeT OIBITH C TUH3AMH
Y BO3SMOYXHOCTBb MMOJTYYE€HHUS Y3KOI'0O ITydKa
JUIsL ONIbITA C MOJYIHUIHHAPOM

® TIEpEeMEHHBIN PE3UCTOP
(peoctar)

conpotusienue 10 Om

®  IOJYLMIMHID

nuametp (50 + 5) MM, nokasarens
penoMiIeHHs npumMepHo 1,5

® COC/IMHUTENBHBIC MPOBOJIA,
10 1.

® JUIAHIICT Ha IIJIOTHOM JIUCTC
C KPYT'OBBIM TPAHCIIOPTUPOM

Ha IUIaHIIeTe 0003HaYeHO MECTO
U1 IOy IMIMHApa

® KIKY

(3) Pekomenayemble XapaKTEPUCTHKU JJIEMEHTOB OOOPYHOBaHUS KOMIUIEKTa Ne 3 JOMKHBI

00ecreYrBaTh BHIMOJHEHHE CJICOYHOUIUX OIIBITOB:

— HU3MCPCHUC DBJICKTPUYCCKOTO COMPOTUBIICHUA PE3UCTOPA, MOIMHOCTUA SJICKTPHUYCCKOTO TOKa,

pa60T1,1 JJICKTPUYCCKOT0 TOKa,

(4) PekoMeHayeMble XapaKTEPUCTHKU JIIEMEHTOB OOOPYMOBaHUS KOMIUIEKTa Ne 4 JIOIKHBI
o0ecreYrnBaTh BHIOJHEHHUE CIIETYOLIMX OIBITOB:

— H3MepeHHe ONTHYECKOW CHIIBI COOMparoImiei JMH3bI, (OKYCHOTO PacCTOSIHUS coOuparomeit
JUH3Bl (IO CBOWCTBY paBEeHCTBA pPa3MepoOB NpeaMeTa M H300paKeHUs, KOrha IpeaMeT
pacroyioxKeH B TBOWHOM (hoKyce), IoKa3aTes NpeIOMICHUS CTEeKIIa,

— HCCIeIOBaHHE CBOWMCTBAa HM300paXCHHMS, IMOITYyYEHHOTO C IIOMOLIBIO cOOMparomeil JIMH3HI,
HU3MeHEeHUs! (POKYCHOTO PAaCCTOSIHUS ABYX CIIOXKEHHBIX JIMH3; 3aBUCUMOCTH YTJIa IPETOMICHHS

WCCIEOBaHUE 3aBHCHMOCTH CHJBI TOKAa, BO3HUKAIONIETO B IIPOBOJHUKE (PE3HCTOPHI,
JIAMIIOYKA), OT HAIPSDKEHHUsI Ha KOHIIaX IPOBOAHKKA, 3aBUCHMOCTH COTIPOTUBIICHUS OT JUTHHBI
IIPOBOJHUKA, IIOMIAIH €TI0 IONEPETHOTO CCUCHHS U YEIEHOTO CONPOTUBIICHUS;

IIpoBEpKa IpaBuJIa U JJICKTPUYECKOTO HAINpPSHKEHHS IPH IOCIEI0BATEIFHOM COSIMHEHHI
NIPOBOJHUKOB; TPaBWJIa JUISI CHJIBI DJIEKTPHUECKOTO TOKA IPH NMapajuIeTbHOM COCAWHEHHU
IIPOBOJHUKOB (PE3HCTOPHI H JIAMIIOUKA).

© 2023 denepaipHas ciyxkba o Haa30py B chepe 00pa3oBaHus U HAYKU

OT yrijia Mag€HUA Ha 'PaHUIE BO3AYX — CTEKIIO.

© 2023 denepaipHas ciykba o Haa30py B chepe 00pa3oBaHus U HAYKU
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3JIEMECHTBI oﬁopyuonam«m

peKoMeHayeMble XapakTepucTuku®

KommiexkT Ne 6

CEKyH/IOMED JIEKTPOHHBIN
C JlaTYUKaMU

JJIEMEHTBI 060pyuonamm

peKkoMeHayeMble XapakTepucTuku'®

HallpaBJsaromas co MIKajaoi

obecrieynBaeT yCTaHOBKY JTaTYUKOB
MOJIOKEHUS U YCTAaHOBKY IPY>KHUHBI
MasiTHUKA

LITAaTUB JaOOPaTOPHBIHA
C JIepKaTeIsIMH

pelyar JuiiHa He MeHee 40 cM, ¢ KpeTJIeHUsIMU
JUTSL TPY30B

OpYCOK JIEpEBSHHBIH C IyCKOBBIM
MarHiuToM

Macca Opycka (50 £ 2) r

(omHa 13 MOBEPXHOCTEH OpycKa UMeeT
OTJIMYHBIH OT APYruX KO3)UUUEHT TPEeHUS
CKOJIB)KEHUST)

OJIOK ITOBHMKHBIHN

OJIOK HEMOIBUKHBII

HITaTHUB C KPCIUICHUCM
JIIS1 HAKJIOHHOM IIJIOCKOCTH

TPaHCHOPTHP

HUTSIHOW MasiTHUK C TPy30M
C IIyCKOBBIM MarHUTOM
U ¢ BO3MOXXHOCTBIO U3MEHEHHUS

JUTHA HUTH He MeHee 50 cM, HCTIoNb3yeTcs
OuUISIPHBII OBEC

. HUTH

. TpH Tpy3a maccoii o (100+2) r kaxxaplii

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

. JTUHeWKa JurHa 300 MM, ¢ MMJUIMMETPOBBIMU
JIeJICHUSIMU

. TPaHCHOPTHP

JJIMHBI HUTH

e 4rpy3a

Maccoii o (100 + 2) r xaxaplit

e npyxuHa l

xéctrocth (50 + 2) H/m

e mpyxwuHa 2

skéctkocTth (20 £ 2) H/m

L4 MEpHasd JICHTa

(5) PeKOMeHﬂyCMBIG XapaKTEPUCTUKHU DJJIEMEHTOB 060py1103a1-ms{ Komriuiekta Ne 5 JTOJIKHBI

obecnieunBaTh BHIIOIHEHUE CIESAYIONIUX OIBITOB:

H3MEpPEHHE CPEJHEH CKOPOCTH JABIDKEHUS OpycKa 110 HAKJIOHHOH IIOCKOCTH, YCKOPEHHS
Opycka IIpH [IBIDKEHHH II0 HAKJIOHHOW IUIOCKOCTH, YacTOTHI M IepHoAa KoJjeOaHHi
MaTeMaTH4YeCKOTO0 MasTHUKA, YacTOThl M IIepHoja KojeOaHWH IpY)KHHHOTO MAasTHHKA
(C DIEKTPOHHBIM CEKYHIOMEPOM);

HCCIICJOBAaHNE 3aBUCHMOCTH YCKOPEHHs OpycKa OT yrila HaKJIOHA HalpapiIAIoLIeH, neproaa
(dacToThl) KoJIeOaHWH HUTSAHOTO MAasTHHUKA OT JJIMHBI HHUTH, IIepHOja KojeOaHHi
MIPY>KUHHOTO MasTHMKA OT MAcChl Ipy3a M KECTKOCTU INPYKUHBI, HE3ABUCUMOCTH NEPHOAA
KoseOaHUi HUTSHOTO MasiTHUKA OT MAcChI Ipy3a.

© 2023 denepaipHas ciyxkba o Haa30py B chepe 00pa3oBaHus U HAYKU

(6) PexomenyeMble XapaKTEePHCTHKU OJJIEMEHTOB O00OpYyIOBaHHS KOMILIEKTa Ne 6 ITOIDKHBI

o0ecre4yrnBaTh BHITOJHEHHUE CIIETYOLIMX OMBITOB:

HM3MepeHre MOMEHTa CHIIBL, IeHCTBYIOIEro Ha phIdar, paboThl CHIIbI YIIPYTOCTH IIPH MOABEME
rpy3a C HNOMOIIBIO HEMOJIBIKHOTO OJIOKa, PabOThl CHJIBI YIPYTOCTH IPU MOIBEME Ipy3a
C TIOMOIIIBIO MTOIBHYKHOTO OJI0Ka;

IIPOBEpPKa YCIOBHS PAaBHOBECHUS phlvara.

© 2023 denepaipHas ciykba o Haa30py B chepe 00pa3oBaHus U HAYKU
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KommiaexkT Ne 7

3JIEMEHTHI 000PY10BaAHMSI pexoMenayemble XapaKTepucTuku'”

® KaJOpUMETp

® TEepMOMETp

® BCChI DJICKTPOHHBIC

® U3MEPUTEIbHBIN [IITHHID npenen uamepenus 250 mi (C =1 mi)

(MeH3ypKa)

® IWIMHID CTAJbHOW HA HUTH; V=(250%0,1) cM®>, m=(189+2)r
0003HaunTh Ne 1

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

0003HaunTH Ne 2

Obopyoosanue 015 UCNOB308AHUS
CReyuanucmom no usuke:

® YafHUK C TEPMOCTATOM
(oAuH Ha ayAUTOPUIO)

ycTtanaBnuBaetcs temmeparypa 70 °C

e TepMOMeTp (OIMH Ha ayIUTOPHIO)

e TpaduH ¢ BOJOW KOMHATHOM

TeMIeparypsl (0IMH Ha ayAUTOPHIO)

(7) PexomeHtyeMble XapaKTEPHCTHKH 3JIEMEHTOB O00OpYIOBaHHS KOMIUIEKTa Ne 7 ITOIDKHBI
o0ecneynBaTh BEIOTHCHUE CICAYIONHUX OIBITOB:

— HU3MEpEHHE YJEIbHOH TEIIOEMKOCTH METANIMYECKOro IHMJIMHIpPA, KOJIMYECTBA TEIUIOTHI,
TIOTYYSHHOTO BOJOI KOMHATHOH TeMIepaTypsl (MKCHPOBAHHOM Maccoil, B KOTOPYIO OITyIIeH
HAarpeThli IWIMHAP, KONMYECTBAa TEIUIOTHl, OTAAHHOTO HArpeThIM IHIMHIPOM IOCIE
OIlyCKaHUs €ro B BOJY KOMHATHON TEMIIEPATYPbI;

—  HCCIIEIOBAHUE N3MEHEHHSI TEMIIEPATYPhl BOJBI P PA3IHYHBIX YCIOBUSAX.

© 2023 denepaipHas ciyxkba o Haa30py B chepe 00pa3oBaHus U HAYKU
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Ipunoscenue 3
HUHCTPYKIMSI
1O MpaBUJaM (e30MACHOCTH TPY/a IJs YYaCTHUKOB
NPHU NPOBeJIeHHH YK3aMeHa B KaOuHeTe Pu3nKu

1. Byapre BHHMaTeNbHBI W JUCLHMIUVIMHAPOBAHHBI, TOYHO BBINOJHSNTE YKa3aHUS
OpraHu3aTopa dK3aMeHa.

2. He npucTynaiite K BBIIOJIHEHUIO paObOTHI 0€3 pa3pelieHus: OpraHu3aTopa 3K3amMeHa.

3. Pa3memaiite nmprbOopsl, MaTepualibl, 000pyI0BaHNE HAa CBOEM paboyeM MECTe TAKUM
00pa3oM, 4TOOBI UCKIIIOUUTh HX NaJeHUE WIIH ONPOKHIBIBAHUE.

4. Ilepen BbImosHEHHEM pabOThl BHUMATEIBHO HM3Y4UTE €€ COAEpKaHHe U TOPSIO0K
BBITIOJTHEHUSL.

5. Ilpn npoBeNEHUHU OMBITOB HE JOIyCKAWTEe MpeAeiIbHBIX HArpy30K U3MEpPHUTEIbHBIX
puOOpOB.

6.IIpu  cOopke  OKCIEPUMEHTAIBHBIX  yCTAaHOBOK  HCIIONB3YHTE  MPOBOJA
(c HAKOHEYHMKAMU W IPEJOXPAHUTEIFHBIMH YEXJIaMH) C MPOYHOH H30JIAIHen
0€e3 BUIUMBIX MOBPEXACHUH. 3anperaercs TI0J1b30BAThHCS MIPOBOJHUKOM
C U3HOLICHHOW U30JIALUEH.

7. Ilpu cOOpKe NEeKTPUYECKOi enu u3derainTe rnepeceueHus NpoBoOI0B.

8. CcTOYHMK TOKa K JJIEKTPHUYECKOH IenM MOAKIIOYaiTe B MOCIEIHIOI OYepenb.
CobpaHHYI0 IeTTh BKIIIOYAITE TOJIBKO TOCIIE MPOBEPKH U C Pa3pelIeHHs] OpraHu3aTopa
9K3aMeHa.

9.He mpomsBomure TmepecoeqUHEHUS] B LEMSIX 10 OTKIIOYECHUS HCTOYHHKA
3JIEKTPOIUTAHUS.

10. Ionp3yliTeCh HMHCTPYMEHTAMHU C U30JUPYIOLUIMMHU PyYKaMH.

11. o oxoHYaHWU PaOOTHl OTKIKYUTE HCTOYHHK DSJICKTPOIMHUTAHHS, IOCIEC Yero
pa30epuTe AMEKTPHIECKYIO IEMb.

12. He yxonure ¢ pabodero Mecra 6e3 pa3pelieHus: OpraHu3aTopa K3aMeHa.

13. OOHapyXUB HEHCIIPABHOCTh B DIICKTPUYECKUX YCTPOMCTBAX, HAXOIAIIMXCSA MOJ
HaNpsDKEHHEM, HEMEIJICHHO OTKIIIOYMTE HCTOYHUK OJIIEKTPONUTAHMS M COOOLIUTE
00 3TOM OpraHu3aTopy 3K3aMeHa.

© 2023 denepaipHas ciykba o Haa30py B chepe 00pa3oBaHus U HAYKU
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