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Cnennduxanus
KOHTPOJIbHBIX U3MEPUTEIBbHBIX MAaTE€PHUAJIOB IJIA MPOBEACHUA
B 2023 roxy 0CHOBHOI'O roCcy1apCcTBEHHOI0 IK3aMeHa
no ®PU3UKE

1. Ha3zHa4yeHue KOHTPOJIbHBIX H3MepHTeIbHBIX MaTepuaios (KUM) OI'D

OcHOBHOIT TocynapcTBeHHBIH dk3ameH (OI'D) mpencrasiser coboit dopmy
rocy/lapCTBEHHOH MTOroBOH aTTecTallid, NMPOBOAMMOI B IENAX ONpeAeneHHs
COOTBETCTBHUS pe3ynbTaToB OCBOEHHS 00yJaroIIMUCS OCHOBHBIX
00pa30BaTeNbHBIX INPOTPaMM OCHOBHOTO o00mero o0pa3oBaHHS TpeOOBAHUSIM
(enepaTbHOrO TOCYIaPCTBEHHOTO 00pa3oBaTeNFHOTO cTaHxapTa. [ yka3aHHBIX
Leneld  HCMOJB3YIOTCS  KOHTPOJbHBIE H3MepHuTenabHble Matepuansl (KHUM),
MPECTABIISIONINE COO0I KOMIUIEKCHI 3aIaHUi CTaHIapTU3UPOBAHHON ()OPMBI.

OI'D mpoBoautcss B cooTBeTcTBUM ¢ DenepajabHbIM  3aKOHOM
or 29.12.2012 Ne273-®3 «O6 obpa3oBanuun B Poccuiickoit ®eneparm»
u IlopsnkoM mpoBeneHHs TOCYAapCTBEHHOM HWTOTOBOM  aTTECTallMd IO
00pa30BaTeIbHBIM IPOrPaMMaM OCHOBHOTO 00IIETro 00pa30BaHMUs, yTBEP)KIEHHBIM
npuka3oM MunnpocBemernuss Poccmnm u Pocobpmamsopa ot 07.11.2018
Ne 189/1513.

2. lokyMeHTbI, onpeeisiiomue coaep:xanne KUM OI'D

Conepxanme KM ompenensercs Ha  ocHOBe  (hemepasbHOTO
rOCYZapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAApPTa OCHOBHOI'O 00IIEro 00pa3oBaHus
(mpukaz Munobprayku Poccun ot 17.12.2010 Ne 1897) ¢ yuérom IIpumepnoit
OCHOBHOH 00pa30BaTeNbHOM TPOTPaMMBI  OCHOBHOTO 00mero o0pa3oBaHHs
(omobpena pemeHueM (eaepantbHOT0 y4eOHO-METOIMYECKOTO OOBEAMHEHHUS IO
obmiemy obpaszoBanuto (mporokod ot 08.04.2015 Ne 1/15)).

B KHUM ofecrmeueHa TpeeMCTBEHHOCTh IIPOBEPSEMOIO  COHEPKAHUS
¢ (emepanbHBIM KOMIOHEHTOM T'OCYJapCTBEHHOTO CTaHAApTa OCHOBHOTO OOIIETO
obOpasoBanus 1o ¢usuke (npukaz MuHoOpazoBanuss Poccum ot 05.03.2004
Ne 1089 «O6 yrtBepxkaeHnH (eaepaIbHOT0 KOMIIOHEHTa TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX  CTAHIAPTOB HAYaIBHOTO OOMIEro, OCHOBHOTO  OOIIero
U cpenHero (MOJHOro) 00IIero oopa3oBaHus»).
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3. Hoaxoas! k 0TGOPY coaepxkaHud, pa3padorke crpykrypsl KUM OI'D

B KUWM mnpeacraBnensl 3aiaHus, HPOBEPSIOLIUE CIEAYIOMIUE TIPYyMIIbI
MPEAMETHBIX Pe3yIbTaTOB:

— OCBOGHHE MOHATHIHOrO ammapara Kypca (U3HKH OCHOBHOH IITKOJBI

U yMCHHE TPHMEHSATh M3YUCHHBIC TOHATHS, MOIENIH, BETMIUHBI U 3aKOHBI

ULl aHanu3a GU3UYECKUX SBJICHUH U IPOLIECCOB,;

— OBJAJCHUE METOJNOJOTMYECKUMH YMEHUSMH (IPOBOIAWTH HW3MEPEHHMS,

WCCIIEIOBAHUS U CTaBUTh OIIBITHI);

— IIOHMMAaHHE IIPUHIUIIOB AEHCTBHUS TEXHUUECKHUX YCTPOICTB;

— yMeHue 1o paboTe ¢ TeKcTaMu (U3UUECKOTO COICPIKAHNS;

— yMEHHE pemath pacuyETHBIC 3aJa4l U MPUMCHSTH HOJyYCHHBIC 3HAHUS JUIS
00BsicHeHHSI PU3HUECKUX SBJICHHUIA U TIPOLIECCOB.

I'pynma u3 14 3agaEumii 6a30BOr0 M IOBEIIIEHHOTO YPOBHEH CIIOXKHOCTH
IPOBEpsET OCBOCHHUE ITOHATHIHOTO aImapaTa Kypca ¢u3ukd. Kio4eBsIMH B 3TOM
Onoke SBIAIOTCSA 3aJaHUs Ha pAcHo3HaBaHME (U3MUECKUX SIBICHUM Kak
B CHUTyalUsX J>XH3HEHHOTO XapakTepa, TaKk W Ha OCHOBE OIMMCAaHUS OMBITOB,
JEMOHCTPHPYIOIINX MpPOTeKaHHE pa3NMYHBIX sBIeHHH. Kpome Toro, 3mechk
HPOBEPSIOTCS IMPOCTHIE YMEHUS — MO PACHO3HABAHHMIO (DM3WYECKHX HOHATHH,
BeNMYMH U (GopMyn, W Oojiee CIOXKHBIE YMEHUS — II0 aHAIU3y pPasIndHBIX
HPOIECCOB C MCIONB30BaHIEM (DOPMYIT U 3aKOHOB.

I'pynma w3 Tpéx 3amaHuil HpOBEpsAET OBJIAJCHHE METOJONOTHYECKUMHU
YMEHUSIMM. 37ech MpeUIaraloTcs Kak TEOpeTHYeCKUue 33JaHus Ha CHsTHE
MOKa3aHUM HM3MEPHUTENbHBIX TPHOOPOB M aHAIW3 Pe3yJIbTATOB ONBITOB MO HX
OIICAHMIO, TAK M 3KCIHEPHMEHTAIBHOE 3aJaHHE HA PEabHOM OOOpYHOBaHHH Ha
NPOBEJICHHE KOCBCHHBIX HM3MEPEHHMH WM  WCCIIEIOBaHHE 3aBHCHMOCTEH
(hU3HYECKUX BEITHYHUH.

B kaxzaplii BapmaHT BKIIOYEHO 3a/aHHWe, MpPOBEpSIONlee IOHHNMaHHEe
TIPUHIIMIA TEHCTBUS Pa3IMIHBIX TEXHUYECKUX YCTPOMCTB WIIM HA 3HAHWE BKJana
yuéHbIX B pa3BuUTHE (HU3MKH, U [1BA 3aaHUs, OLEHUBAIOIUX paboTy ¢ TEKCTaMu
¢usnueckoro copepxkanus. [Ipu >TOM MPOBEPSIOTCS YMEHUS HHTEPIpPETaluu
TEKCTOBOW WHpOpPMamuu © €€ HCHONB30BAaHHUA TPH peIleHHH y4eOHO-
NpaKTHYecKuX 3amad. Pabora ¢ wuHpopManmeid (GHUINIECKOTO CoxepKaHHSA
MIPOBEPSIETCS. U OMOCPEIOBAHHO Yepe3 UCIOJIb30BaHUE B TEKCTaX 3aJaHUM APYrHX
0JIOKOB PA3JIMYHBIX CIIOCOOOB MpEACTaBICHUS WH(OPMAIMH: TEKCTa, IrpaduKoB,
Ta0NHII, CXeM, PACYHKOB.

Brok W3 mATH 3aJaHUH MOCBSIIEH OIICHKE YMCHHS peIlaTh Ka4eCTBEHHBIC
U pacu€THbIC 3a7a41 10 (U3UKeE. 3AeCh NPEAIaraloTCsl HECI0KHbIE KaueCTBEHHbBIE
BOIIPOCH, CKOHCTPYHpOBAaHHbIC Ha 0a3e y4eOHON CHTyalluM WM KOHTEKCTa
«OKM3HCHHOHN CHUTyalliW», a Takoke PacuYETHBIC 3a]adll MOBBIIICHHOTO M BEICOKOTO
YPOBHEH CJI0XHOCTH IO TPEM OCHOBHBIM pasziesiaM Kypca Gusuku. J[Be pacuéTHbIe
3aJa4d UMEIT KOMOMHHUPOBAHHBIA XapakTep U TpeOyIOT HUCIOIb30BaHUS 3aKOHOB
1 (hopMyIT U3 IBYX Pa3HBIX TEM MIIH Pa3elioB Kypca.
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ConepxaHue 3aaHUI OXBAaTHIBAET BCE Pa3feNbl Kypca (M3HKH OCHOBHOM
IIKOJIBI, TIPH 3TOM OTOOpP COZAEpPIKATEIBHBIX JIEMEHTOB OCYIIECTBIIACTCS C yIETOM
UX 3HAUUMOCTH B 00111e00pa30BaTeIbHOM NOATOTOBKE HK3aMEHYEMBIX.

B pabory BkiIroueHsl 3amaHus TPEX YpPOBHEH CIIOKHOCTH: 0a30BOTO,
HOBBIIICHHOTO U BEICOKOTO.

3amanusi 0a30BOro ypOBHS pa3pabaThIBAOTCS JJISl OLIGHKHU OBJIAJCHHS
Hanbojee BaKHBIMH MPEAMETHBIMU pe3yJbTaTaMH M KOHCTPYHPYIOTCS Ha
HamboJee 3HAUUMBIX dJIeMEHTax cojep:kanus. Mcmons3oBanue B paboTe 3agaHuit
TOBBIIICHHOTO ¥ BBICOKOTO YPOBHEH CIOXKHOCTH IIO3BOJIICT OLICHHTH CTEIHCHB
MOJTOTOBJICHHOCTH 3K3aMEHYEeMOI'o K IIPOJO/DKEHHIO OO0ydeHHMs B KJaccax
¢ yrIyONnEHHBIM H3yYeHHEM (DU3HKH.

OOBEKTHBHOCTh  TMPOBEPKH  3aJaHUil ¢ Pa3BEPHYTBIM  OTBETOM
obOecrieynBaeTCsl  COWHBIMH ~ KPUTCPHSAMH  OIICHMBAHMS, YYacTHEM  JIBYX
HE3aBHCUMBIX  JKCIIEPTOB, OLICHUBAIOIIMX OAHY paboTy, BO3MOXKHOCTBIO
Ha3HAYEeHHUS TPETHETO FKCIEPTA U HATNYHEM MPOIEAYPHI alleIUIALIUH.

4. CBs3b 3xk3amMeHanmonHoii moaeau OI'9 ¢ KUM EI'D

Oxk3ameHanoHHast mozens OI'D u KUM ET'D no ¢usuke cTpouTcs, UCXOAst
W3 eIWHON KOHIEMINH OIEHKH YYEeOHBIX JOCTIDKEHHH JK3aMEHYEeMBIX II0
yaeOHOMYy mpenmery «®Dusuka». EjuHbBIE TOAXO0ABI OOECHEYMBAIOTCS MPEKIIC
BCETO NMPOBEPKOM Becex (HopMHUPYEMBIX B paMKax IMPENoJaBaHUs NpeIMeTa BUIOB
JesTenbHOCTH. [Ipr 5TOM HCTONB3YIOTCS CXOIHBIE MOJETH 3aJaHHi Ul OLEHKU
c(OPMHUPOBAHHOCTH OJMHAKOBBIX BHJOB JesrenbHOCTH. [Ipu orGope Mmonerneit
3aJJlaHAil YYUTBHIBAIOTCS PA3NIMUUs B YPOBHIX (OPMHUPOBAHUS OTICIHHBIX YMEHHN
B paMKaXx KypcoB ()M3UKH OCHOBHOH U CPEAHEH LIKOJIBI.

MO0KHO OTMETHUTH JBa 3HAYMMBIX OTJIMYHUS dK3aMeHanuoHHoH Moaenu OI'D
or KHMM EI'D. Tak, TEeXHOIOTHYECKHE OCOOCHHOCTH TmpoBeneHus EID
HE TIO3BOJISIOT OOECHEYUTh MOJHOICHHBIA KOHTPOJL  C(HOPMUPOBAHHOCTH
OKCHEPUMEHTANbHbIX yMEHHH, M OTOT BHUI JACATEIBHOCTH MpPOBEpseTCs
onocpenosanHo. IIposenenne OI'D He CONEPKUT TAaKUX OrpaHUYEHUI, IO3TOMY
B paboTy BBEICHO OSKCHEPHUMEHTAJIbHOE 3aJIaHKe, BBHIMOIHICMOE Ha pPEalbHOM
obopynoBanun. Kpome Toro, B sk3ameHanrioHHod monenu OI'D Oosee mMpoOKO
MpeacTaBieH OJIOK 1O TpoBepke NpUEMOB paboOThl C  Pa3sHOOOpa3HOM
uH(QopMaImell GI3HIeCKOro COAepKaHuU.
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5. XapakTepucTuka cCTpyKTypbl 1 coaep:xxanus KUM OI' D

Kaxzp1if BapuaHT 5K3aMeHallMOHHON paboThl BKIIIOYaeT B ce0s 25 3ananuil,
pasnuyaromuxcss (QOopMoil M ypPOBHEM CIIOKHOCTH. B paboTe HCHONB3yrOTCS
3a/laHus C KPaTKUM OTBETOM U pa3BEPHYTHIM OTBETOM.

B 3amarmax 3 u 15 HeoOXomuMo BBHIOpPAaTh OJHO BEPHOE YTBEPXKICHHE U3
YeThIPEX MPEIUIOKEHHBIX U 3aIncaTh OTBET B Buze onHOM 1udpbl. K 3ananusam 5-10
HEOOXOMMO MPUBECTH OTBET B BUJAE IIEJOTr0 YHCIA HIM KOHEYHOH AECATHYHOM
npobu. 3amanms 1, 2, 11, 12 u 18 — 3amaHusl Ha COOTBETCTBUE, B KOTOPBIX
HEOOXOJMMO YCTAaHOBUTH COOTBETCTBHUE MEXIY JABYMs IpYIIaMU OOBEKTOB MU
NPOLIECCOB HA OCHOBAHWM BBIABICHHBIX HPUYMHHO-CIEJCTBEHHBIX CBS3EH.
B 3amanmax 13, 14, 16 u 19 Ha MHOXXECTBEHHBIH BBIOOP HYXHO BEIOpaTh aBa
BEPHBIX YTBEPXKICHWS M3 TMATH TNPEIUIOKEHHBIX. B 3amanuu 4 HeoOXoauMo
JIOTIOJIHUTh TEKCT CJIOBaMH (CIOBOCOYETAHMSAMH) W3 IPEJIOKEHHOTO CIHCKA.
B 3amanusax ¢ pa3BépHyteiM otBeToM (17, 20-25) HEoOXOIUMO NpEACTABUTH
pelleHre 3a1aun Wik JaTh OTBET B BHIE OOBSICHEHHS C OMOPOW Ha W3y4YCHHBIS
SIBIICHUS WJIM 3aKOHBI. B Tabnuiue 1 npuBeneHo pacrpeneneHue 3ajaHuii B pabore
C y4€TOM HX THUIIOB.
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6. Pacnipenenenue 3ananmnii KUM OI'D no copep:kaHuIo, MIPoOBepPsieMbIM
YMEHHUSIM U cioco0aM JiesiTeJbHOCTH

Kaxnplit BapuaHT COJIEP)KUT MATh TPYIN 3aJaHui, HAIpaBJICHHBIX Ha
MPOBEPKY PAa3JUYHBIX OJIOKOB yMEHHH, (OPMHUPYEMBIX NpH H3YUYEHUH Kypca
¢msukn. B Tabnmme 2 mpuBeneHO pacmpeieneHHMe 3amaHuid 1Mo Oiokam
MPOBEPSIEMBIX YMEHUH.

Tabauya 2
Pacnpeodenenue 3a0anuii no 61oxkam nposepsaemvlx yMeHutl
[IpoBepsieMble yMEHHUS KommuaectBo
3aJIaHUHN
Bnanenne mMOHATHHHBIM ammapaToM Kypca (U3MKH: paclno3HaBaHUE 14

SIBJICHHMI, BBIYMCICHHE 3HAYCHHS BEJIUYHMH, KCIOIb30BAHUE 3aKOHOB
u (opMyI1 171 aHaNIM3a SIBICHUI U MPOIIECCOB

Meropoorndeckie yMeHus (IIpoBeieHUE U3MEPEHUI ¥ OLIBITOB)

Ilonnmanue NPUHLIMIOB JEHCTBHA TEXHHUYECKUX YCTPOWCTB, BKIaja 1

Y4E€HBIX B Pa3BUTHH HAYKH

Pabota ¢ TeKCTOM (PU3UYECKOTO COJlepIKaHHs 2

Pemenne pacyéTHBIX ¥ KAUeCTBEHHBIX 3a]a4 5
Htoro 25

B paboTe KOHTPOJIHMPYIOTCS 3JEMCHTHI COACPKAHHS M3 CIICAYIOINX
paszmenoB (Tem) Kypca (U3UKH: MEXaHHYECKHE SIBJICHUS, TEIUIOBBIC SBIICHHS,
9JICKTPOMATHUTHBIC SIBJICHHUS U KBAHTOBBIC siBIIcHHs. O0Iee KOTUUECTBO 3aJaHUi
B paboTe MO KaXIOMY U3 DPa3leioB MPHOIM3UTEIBHO MPOIOPILHMOHAIBHO €ro
coJiep)KaTeIbHOMY HAITOJIHEHUIO U Y1eOHOMY BPEMEHH, OTBOIUMOMY Ha U3yUCHUE
JTAHHOTO pa3jieNia B IIKOIBEHOM Kypce ¢u3uku. B Tabmume 3 maHo pacmnpeneneHue
3aJaHUH 110 pa3zeram.

Tabauya 3
Pacnpeoenenue 3a0anuii
1O OCHOBHbIM COOEPAHCAMENbHBIM PA30enam (memam) Kypca usuxu

Tabnuya 1
Tunsi 3a0anuil, UCKOTBL3YIOWUXCS 8 pabome
[IpoueHT MakcUMaIbLHOTO
Komi- MaKcn—u MEepPBUYHOrO Gasia
. MasbHbIH 3a 3alaHus JAHHOTO TUMa
Tunsl 3aganuii 4ECTBO
— nepBi- OT MaKCHMaJbHOTO
HBIIT Oann HEpPBUYHOTO OaJuia 3a BCIO
paborty, paBHOroO 45
C KpaTKuM OTBETOM B BHJE ORHOI 2 2 5
dpst
C KpaTKUM OTBETOM B BHJIC YHCIIA 6 6 13
C KpaTKuM OTBETOM B BHIE Habopa 10 19 42
u(p (Ha COOTBETCTBHE U MHOXECT-
BEHHBII BBIOOD)
C pa3BEpHYTHIM OTBETOM 7 18 40
Htoro 25 45 100
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Paznen kypca GU3HKH, BKIIOUEHHBINA KonmuectBo 3amanmii
B pabory Bcst pabora
MexaHuuecKkue sIBICHUs 9-14
TermnoBble SBICHUS 4-10
DJIeKTPOMAarHUTHBIE SIBJICHUS 7-14
KBaHTOBBIE SIBJICHUS 1-4
Htoro 25

OKkcnepuMeHTallbHOE 3aJanue 17 nposepsier:

1) ymenue npoeooums KoceeHHble UBMEPEHUs DUIUYECKUX —GeNUUUH:
IUIOTHOCTH BEIIECTBA; CWIIBI ApxuMmena; Kod(QuIMeHTa TPEHUS CKONBXCHHS;
KECTKOCTU TNIPY’KHHBI; MOMEHTA CHIIBI, AE€HCTBYIOIETO0 Ha phIYar; pabOTHI CHIIBI
YIOPYIOCTH IpPU HNOABEME IpPy3a C HMOMOLIBIO MOJBMKHOIO MIM HEHNOJBUKHOIO
670Kka; pabOTHl CHJIBI TPEHHS; ONTHYECKOH CHIBI M (DOKYCHOTO pPacCTOSHHS
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COOMpArOIIel JIMH3BL, JJIEKTPUYECKOTO CONPOTUBICHHS PE3UCTOPa; PabOTHI
Y MOIITHOCTH TOKa;

2) ymeHUsi npedcmasiimeb IKCNEPUMEHMATbHbIE pPe3VIbmamvl 6 6ude
mabauy, epaguKkos U CXeMAMUYECKUX PUCYHKO8 U Oeiamv 6bl800bl Hd
OCHOBAHUU NONYYEHHbIX DKCHEPUMEHMANbHBIX OAHHLIX: O 3aBUCHMOCTH CHIIBI
YOPYTOCTH, BO3HUKAIOIIEH B MpPYXUHE, OT CTENEHH IeGOpMaIiK MPYKAHbI;
0 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKCHHUS OT CHJIBI HOPMAJBbHOTO NaBJICHHS M OT
pO/ia MOBEPXHOCTH; O 3aBUCHMOCTHU apXUMEJOBOM CHJIBI OT 00bEMa MOrPyKEHHON
YacTU Tella; O 3aBUCHMOCTH CWJIBI TOKa, BO3HHKAIOUNIEW B MPOBOJHUKE, OT
HanpsDKEHHUsT Ha KOHIAX IIPOBOJHHKA; O CBOIMCTBaX M300pa)KCHUs, IOJIY4YCHHOI'O
C TIOMOIIBI0 COOMPAIOIICH JTHH3BI.

7. Pacnipenenenue 3apanuii KUM OI'D no ypoBHSM CJI0KHOCTH

B pabote mpencraBneHbl 3aaHus Pa3HBIX YPOBHEH CI0XXHOCTH: 06a30BOrO,
MOBBIIIICHHOTO M BBICOKOTO. B Tabnuiie 4 mpencTaBieHoO pachpeneieHue 3a1anni
10 YPOBHSM CJIOHOCTH.

Tabauya 4
Pacnpeoenenue 3a0anutl no ypoGHaM CLONCHOCMU
Makcu- IpouenT MakcUManbHOroO MEpBUYHOrO Oasia
YpoBeHb Konu- o
MaJIbHBIi 3a 33JaHUs JAHHOTO YPOBHS CJIOXKHOCTH
CIIOKHOCTU Y4eCcTBO N
o . HEPBUYHBIA | OT MAKCHMAaJbHOTO NIEPBHYHOTO Galia 3a BCIO
3a1aHui 3aJaHU’
Oajun pabory, paBHOro 45
BazoBslit 15 21 47
IToBbIIEHHBII 7 15 33
Bricokwnii 3 9 20
Htoro 25 45 100

8. IIpoao/zKMTEIbHOCTD IK3aMeHa
Ha BeinonHeHue 5k3aMeHAMOHHOM paboThl peaocTapisiercs 180 MUHYT.

9. Jlono/IHMTEIbHbIE MaTepUaJbl U 000pPyA0BaHuUeE

[lepeueHb NONMOTHUTENBHBIX MAaTEPUAIOB U 000pYJOBaHMS, HCIIOIb30BAHHE
KOTOphIX paspemeno Ha OI'D, yTBepkmaercs mpuKazoM MUHIPOCBEIIEHUS
Poccum 1 PocobGpran3opa.

YyacTHUKaM 5K3aMEHa pa3pelaeTcs IMOJIb30BaThCS HEMPOrpaMMHUPYEMbIM
KaJbKyJIATOPOM (U1 KaXKIOro YYEHHKa) C BO3MOXKHOCTBIO BBIYMCIICHUS
TPUTOHOMETPHUYECKUX (GYHKIUH (cos, sin, tg) M JuHEHKOH. I BHITOTHEHHS
OKCIIEPUMEHTAIBHBIX 3aJJaHAN HWCIIONBL3YIOTCS HAOOphl 000pyaoBaHUsS (TIOTHBII
nepedeHb MaTepuajIoB U 000pyaoBaHus NpuBeaEH B IIpuioxkennu 2).

10. CuctemMa onleHUBAHHUSI BHITIOJTHEHHS OTAeJIbHBIX 3aaHUi
M YK3aMeHAIMOHHO# padoThI B LeJ10M
IIpaBuiIbHOE BBINIOJIHEHUE KaXI0TO U3 3aaanuil 2, 3, 510, 15 ouenuBaercs
1 Gamutom. 3amaHue CUMTAETCsl BBHITIOJIHEHHBIM BEPHO, €CIIM OTBET 3alMCaH B TOM
© 2023 denepanbHas ciyxba 10 Haa30py B cdepe 0Opa3oBaHUs U HAYKU
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(dopme, KoTopast yka3zaHa B HHCTPYKLHUH IO BBIMOJIHEHHUIO 33aJaHUs, U TIOJHOCTHIO
COBIIQ/IaeT C 3TAIOHOM OTBETA.

IIpaBwibHOE BBIMOJIHEHWE Kaxaoro w3 3amanmid 1, 4, 11, 12, 18
oneHuBaeTcs 2 GayuiaMu. 3aaHue CUUTAETCS BBIIOJIHEHHBIM BEPHO, €CIH OTBET
3ammcaH B TOM Gopme, KoTopasi ykazaHa B MHCTPYKIIMH 110 BBITIOJHEHHIO 3aJIaHHUS,
M MOJHOCTBIO COBMANACT C ATAJTOHOM OTBETA: KaXIbIii CHMBOJ B OTBETE CTOUT Ha
CBOEM MeCTe, JIMIIHUE CHUMBOJIBI B OTBETE OTCYTCTBYIOT. | 0ayul BhICTaBiseTc,
ecnmu Ha 000 OMHOM MO3MLIMU OTBETa 3allMCaH HE TOT CHUMBOJ, KOTOPBIH
MpEeACTaBIICH B ATAJOHE OTBETa. Bo Bcex Mpyrux cirydasx BeicTaBisercs 0 6ayuios.

IIpaBuiibHOE BBITTOJIHEHHE Kax/10T0 U3 3aaanuii 13, 14, 16, 19 ouenuBaercs
2 Gamtamu. 3aiaHUE CUNUTAETCS BHIMOJHEHHBIM BEPHO, €CIIM OTBET 3alMCaH B TOH
(dopme, KoTopas yka3aHa B WHCTPYKIHH TIO BBITIONHEHHIO 3aJaHUS, KaKIbId
CHUMBOJI TIPUCYTCTBYET B OTBETE, B OTBETE OTCYTCTBYIOT JIMIIHHE CHUMBOJIBI.
IMopsinok 3amucu CUMBOJIOB B OTBETE 3HAuUCHHs He MMeeT. 1 Oas BBICTaBIsETCH,
€CIIM TOJBKO OJMH M3 CHMBOJIOB, YKA3aHHBIX B OTBETE, HE COOTBETCTBYET ITAIOHY
WIA TOJBKO OJMH CHMBOJI OTCYTCTBYET; BO BCEX NPYTUX CIy4YasX BBICTABISIETCS
0 6amnos.

Ecnu xonmmuecTBO CUMBOJIOB B OTBETE OOJbliIe TpeOyeMOro, BBHICTABISIETCS
0 Ga;mutoB BHE 3aBHCHMOCTH OT TOTO, OBUIM JHM YKa3aHbBl BCe HEOOXOAUMBIE
CHUMBOJIBL.

BoeinonHenune 3amanuii ¢ pa3BEpHYThIM OoTBeTOM 17, 20-25 oueHuBaeTcs
JIBYMS DKCIIEPTAaMH C YIETOM MPaBHIBHOCTU M MOJHOTHI OTBeTa. MaKCHMabHBIN
NEePBUYHBIN OaJlT 3a BBIIOJIHEHNUE 3afaHuil ¢ pa3BEPHYTHIM oTBeToM 20, 21 u 22
cocTaBiseT 2 Oaia, 3a BeIIOJHeHHe 3amanuii 17, 23-25 cocrasiser 3 Oaiia.
K kaxaoMy 3agaHul0 TNPUBOAUTCS NOAPOOHAs HHCTPYKLIMS AJsl SKCIEPTOB,
B KOTOPOH YKa3bIBaeTCs, 3@ YTO BBICTABISETCS KAXABIM Oaml — OT HYJS /0
MaKCHMaJIbHOTO. B BapwaHTe mepea KaKIBIM THIIOM 3aJaHdil Tpearaercs
WHCTPYKIHsI, B KOTOPOI MPHUBEICHBI 00IIUe TpeOOBaHUS K O(OPMIICHUIO OTBETOB.

B coorBerctBun c¢ Ilopsiakom mpoBeneHUs: TOCYAapCTBEHHONW HWTOTOBOM
aTTecTaly MO 00pa30BaTENFHEIM IPOrPaMMaM OCHOBHOTO 00mIero o6pa3oBaHHs
(mpuka3 Munnpocsemenns Poccun n Pocobpramzopa ot 07.11.2018 Ne 189/1513,
3apeructpupoBad MunHroctoM Poccuu 10.12.2018 Ne 52953)

«64. Dx3aMeHAIMOHHBIE DPA0OTHl TMPOBEPSIOTCS OBYMSI OKCIEPTaMU.
ITo pesynpraTam NMpOBEpKH SKCHEPTH HE3aBHCHUMO APYT OT APYTra BBICTABIISIOT
OayuIbl 3a KaXKABI OTBET HA 3a/laHusl IK3aMEHAIlMOHHOW paboThl. <...> B ciyuae
CYLIECTBEHHOTO DPACXOKIEHUSI B OayuiaX, BBICTaBICHHBIX JBYMs OSKCHEpPTaMH,
Ha3zHayaercsi TpeThst TpoBepka. CylIecTBEHHOE pacXokIeHne B Oayrax
ONPENENICH0 B KPUTEPUSX OICHUBAaHHUS 110 COOTBETCTBYIOIIEMY Y4EeOHOMY
IpeaMeTy.

Tpetnil skcepT Ha3zHayaeTCsl MpeAceAareNieM MPeIMETHON KOMHCCHH U3
qHcia 9KCIIEPTOB, paHee He MPOBEPSABIINX IK3aMEHAIIMOHHYO PadoTy.

TpetbeMy  oKcmepTy — mpeAocTaBisiercss uHbGopMmamus o  Oaax,
BBICTaBJICHHBIX JKCIIEPTAMM, paHee NPOBEPSBLIMMHU HK3aMEHAIMOHHYIO paboTy
oOyyaromerocsi. bannbl, BbICTaBIEHHbIE TPETBUM  OKCIEPTOM,  SIBISIOTCS
OKOHYATEITHHBIMIY.
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CylecTBeHHBIMH CUUTAIOTCS CIEAYIOMINE PACXO0XKICHNS.

1. PacxoxaeHus MexIy OajilaMH, BHICTABJICHHBIMH JBYMS SKCIIEPTaMH 3a
BBITIOJIHEHHUE JTF000T0 U3 3ananuii 17, 20-25, B 2 unu Oonee 6amta. B atom citydae
TPETUH 3KCIEPT IMPOBEPSET TOJHKO TE OTBETHl HA 3aJlaHHs, KOTOPHIC BBI3BAIU
CTOJIb CYIIECTBEHHOE PacXOXKICHHE.

2. PacxoxaeHue B pe3yibTaTax OICHHUBAHHUS ABYMs dKCIIEpPTAMH OTBETa Ha
onHO w3 3amaHuii 17, 20-25 3akiarovaercs B TOM, YTO OJMH SKCIEPT yKa3asl Ha
OTCYTCTBHE OTBETa Ha 3aJaHHE B dK3aMEHAlMOHHOH paboTre, a APYroil skcmepT
BBICTABHJI 32 BBHINIOJIHEHHE TOTO 3aJIaHUsI HEHYJIeBoU 0aiut. B atoMm ciyuae Tpetuit
JKCIIEPT MPOBEPSET TOJILKO OTBETHI HA 3aJIaHUS, KOTOPHIE OBLIM OLIEHEHBI CO CTOIb
CYIIECTBEHHBIM pacxoxaeHueM. CUTyalllH, B KOTOPBIX OJMH JKCIEPT yKazajd Ha
OTCYTCTBHE OTBETa B DK3aMEHAIIMOHHOW pPadOTe, a BTOPOW JKCIIEPT BBICTABHII
HYJIeBOM Oaii 3a BBINOJHEHUE O3TOrO 3aJaHus, HE SBISIOTCS CUTYalUsIMH
CYIIECTBEHHOTO PACXOXK/ICHHS B OLICHUBAHHUU.

MakcuMaJIbHBI TEPBUYHBIA OaJll 32 BBINOJHEHHE HSK3aMCHALMOHHOM
pabotsr — 45.

Ha ocHOBe 0aysioB, BHICTABJICHHBIX 32 BBIMOJHEHUE BCEX 3aJaHU paboThI,
MOJICYMTHIBACTCS CyMMAapHBIH NMEPBUYHBINA 0aJlI, KOTOPBINA MEPEBOJAUTCS B OTMETKY
110 IATHOAUIBHOM IIIKAJIE.

11. YcioBus nposeaeHusi padoTsbl (TpedGOBaHMS K CIIELUATNUCTAM)

OK3aMeH NpOBOAUTCS B KaOmHeTaxX (pu3mku. [Ipn HEOOXOAMMOCTH MOXKHO
HCIIOB30BATh IPYTHe KaOMHETHI, OTBEYaloIe TpeOOBaHMAM 0e30MacHOro Tpyaa
TPH BBIMOJTHEHUH KCIIEPUMEHTANIBHBIX 33aHUi 9K3aMEeHALMOHHON paboTHI.

Ha »k3amene B KaxIoM ayIuTOpUM NPUCYTCTBYET CHEHHAIUCT IO
TPOBECHHUIO HHCTPyKTaka M 0OeCHedYeHHI0 JIabOpaTOpHBIX paboT, KOTOPBIH
MPOBOJIHT TIepel SK3aMEHOM MHCTPYKTAX 110 TEXHUKE OC30ITaCHOCTH ¥ CIICIUT 3a
COOMIOEHNEM TpaBUII OE€30IaCHOTO TpyAa BO BpeMsl PabOThl 3K3aMEHYEMBIX
c mabopaTopHEIM o00opydoBaHHEM. IIpuMepHas HWHCTPYKIHS II0 TEXHHKE
6e3omacHocTH npuBeneHa B [Ipmmoxennn 3.

Komrutektel ~ mabopaTtopHOro  00OpyZOBaHHMs  JUIA  BBIITOJHCHHS
3KCIIEPUMEHTAIBHOTO 3a/aHusl (3a1anue 17) GopMHUpPYIOTCs 3a0J1arOBpEMEHHO, 110
HPOBEACHHUS dK3aMeHa. [l MOATOTOBKH TabOpaTOPHOTo 00OPYIOBAHMS B ITyHKTHI
IPOBE/ICHNS 332 OAMH-ABA THA IO 3K3aMeHa COOOIIAroTCs HOMepa KOMIUIEKTOB
obopyaoBaHUS, KOTOpble OYyIyT HCHONB30BaThbCcs Ha OdKk3aMeHe. Kpurepun
HPOBEPKU BHINOIHEHNS 3KCHEPHMEHTAIBHOIO 3aJaHUs TPeOyIOT HCIOJIB30BaHHS
B pamkax OI'D craHmapTH3HpOBaHHOTO JlabopaTopHOTro 000opynoBaHus. [lepeucHs
KOMIUICKTOB OOOpYAOBAaHHS JUIS BBINONHEHUS OSKCIEPUMEHTAIBHBIX 3aTaHUH
COCTaBJICH Ha OCHOBE THIIOBBIX HAOOpPOB Ui (PPOHTAIBHBIX PabOT MO (HU3UKE.
CoctaB 3THX HaOOpPOB/KOMIUIEKTOB OTBEYaeT TPEOOBAHMAM HAAEKHOCTU
U TpeOOBaHUAM K KOHCTPYHPOBAaHMIO OSKCIEPHMEHTAIBHBIX 3aJaHdil OaHKa
JK3aMeHalUMOHHBIX 3amaHuii OI'D. Homepa u onucanne o60pynoBaHus,
BXOJISIIETO B KOMIUIEKTHI, IpUBeIeHb! B [Ipunoxenun 2.

IIpu oTcyTcTBHH B IMyHKTaX IPOBEHEHHS dK3aMeHa KaKHX-JHOO mpuOopoB
U MaTepuajoB 00OpyIOBaHHE MOXET OBITH 3aMCHEHO Ha aHAJIOTHYHOE C JAPYTUMHU
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XapakTepucTHKaMu. B memsx oOecredeHUs] OOBEKTHBHOTO — OIICHUBAHUS
BBITIOJIHEHHUS SKCIIEPUMEHTAIBHOTO 3a/1aHus yuacTHuKamMu OI'D B ciydae 3aMeHbI
0o0OpyZOBaHMS HA aHAJOTMYHOE C APYTMMH XapaKTePUCTHKAMU HEOOXOIMMO
JIOBECTH JI0 CBEAEHHUS OSKCIEPTOB IPEIMETHOM KOMHCCHM, OCYIIECTBISIOLINX
MPOBEPKY  BBHIMOJIHEHUS  33/1aHUi, OINHMCAaHUWE  XapaKTEPUCTUK  pPeajbHO
UCIIOJIb3YEMOT0 Ha 9K3aMeHe 000pyA0BaHuUsl.

12. U3menennsi B KUM 2023 rona no cpapHenuio ¢ 2022 roqom
BHeceHbl u3MEHEHUsI B KPUTEPUH OLIEHUBAHUS pacu€THBIX 3ajad 23-25.
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Ipunoowcenue 1

Ne 3ana- IlpenmeTHblii pe3yabTaT Koabt Koabi YpoBennb Makcu- IIpumepHoe
HUA NnpoBepsieMbIX npoBepsieMbIX CJIO0KHOCTH MAaJIbLHBIHI BpeMsi
3JIEMEHTOB TpeﬁoBaH“if[ HepBHqﬂblﬁ BbIIIOJTHCHUSA
cofep:KaHus K YPOBHIO basn 3aiaHus
OArOTOBKH 3a 3alaHue (MuH.)
BBINTyCKHUKOB

HUcnonv3osanue noHAmuilHo20 annapama Kypca gusuxu

1 [IpaBmiIbHO TpakTOBaTh (YU3UYECKUI CMBICT HCIIONB3YEMbIX 14 1.1-1.3 b 2 2
BEJINYMH, MX OOO3HAYECHUS U CIMHMIBI M3MEPEHUs; BblJe-
JISITH IPUOOPHI UL UX U3MEPEHUs]

2 Pa3muuate croBecHyl0 (QOpPMYITHPOBKY M MaTeMaTHYecKoe 14 1.2,1.3 b 1 2
BBID)KCHUE 3aKOHA, (DOPMYJbL, CBS3BIBAIOIIME JAHHYIO
(U3HYECKYIO BETMUMHY C IPYTHMH BeJTMIMHAMU

3 PacniozHaBaTh  mposIBICHHWE ~ W3YYEHHBIX  (PHU3HYECKHX 14 1.4 b 1 2
SBJICHUH, BBIIIEJISIS MX CYILIECTBEHHBIE CBOMCTBA/IPU3HAKU

4 Pacnio3HaBaTh fBJIEHHE IO €r0 OMpPEACICHUIO, OIMHCAHUIO, 14 1.4 b 2 8
XapaKTepHBIM TNpPU3HAKaM U Ha OCHOBE OIIBITOB, JIEMOH-
CTPUPYIOLINX AaHHOEe Qu3nyecKoe siBicHHe. Pasnuuats nms
JTAHHOTO SIBJIEHHS OCHOBHBIE CBOMCTBA WIIM YCIIOBHUS MpOTE-
KaHHS SIBICHUS

5 Brluucnars 3HaueHHME BEJIWYMHBI IIPU AHAJIU3E SIBJICHUMN 1 1.2,1.3 b 1 4
C MCIIOJH30BaHNEM 3aKOHOB H (OPMYIT

6 Brluucniars 3HaueHHE BEIWYMHBI IPU aHAIU3€ SIBICHUU 1 1.2,1.3 b 1 4
C MCIOJIb30BAHMEM 3aKOHOB U (HOpMYII

7 Brluucniars 3HaueHHME BEJIWYMHBI IIPU AHAJIU3E SIBJICHUMN 2 1.2,1.3 b 1 4
C MCIIOJH30BaHMEM 3aKOHOB H (OPMYIT

8 Brluucniars 3HaueHHE BEIWYMHBI IPU aHAIU3€ SIBICHUU 3 1.2,1.3 b 1 4
C MCIOJIb30BAHMEM 3aKOHOB U (OpMYII

9 Brluucnars 3HaueHHME BEJIWYMHBI IIPU AHAIU3E SIBJICHUMN 3 1.2,1.3 b 1 4

C HICTIOJIb30BaHNEM 3aKOHOB U GOPMYIT
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Ne 3aja- IIpenmeTHblii pe3yabTaT Koawbl Koabl YpoBenb Makcn- IIpumepHoe
HHUHA npoBepsieMbIX NMpoBepsieMbIX CJIO’KHOCTH MAaJIbHbIH BpeMs
3JIEMEHTOB TpeﬁOBaHHﬁ NEPBUYHbIN BbIIIOJTHEHUSA
coJep:KaHus K YPOBHIO oL 3anannst
10ATOTOBKH 3a 3aJaHHe (MuH.)
BBIITyCKHUKOB

10 Brluucniare 3HaueHHE BEIWYMHBI IPU aHAIU3€ SIBJICHUU 4 1.2,1.3 b 1 4
C MCTMIOJIH30BaHNEM 3aKOHOB H (OPMYIT

11 OnwuceiBaTh W3MEHEHUS! (U3NYECKUX BEIHMYUH NPH TPOTE- 1,2 1.4 b 2 5
KaHUM (pU3MYIeCKUX SBJICHUH U IPOLIECCOB

12 OnuceiBaTh M3MEHEHUS (DU3MUYECKUX BEIWYHWH TIPU IPOTeE- 3,4 1.4 b 2 5
KaHUM (pU3MYEeCKUX SBJICHUH U IPOLIECCOB

13 OmnuceIBaThL CBOMCTBA Tel, (U3WYECKHE SIBICHHUS W IIPO- 1-4 1.4 I1 2 5
LECChl, HUCIONb3YSl (U3UUECKUE BEIUUMHBI, (HU3HMUCCKHE
3aKOHBI ¥ IPUHIMIIKI (aHAIH3 TpaUKOB, TAOJIHUI] U CXEM)

14 OmnwuceiBaTh cBoOWcTBA Tel, (QHU3MYECKHE SIBICHHS W MPO- 14 1.4 II 2 5
LIECChl, WCHOJB3YA (hHU3MYecKne BEJIWYMHBI, (UIUUECKHUE
3aKOHBI ¥ PUHIUTIBI (aHAJW3 TPaduKOB, TAOIUI] U CXEM)
Memoodonozuueckue ymeHus

15 [IpoBoauTh mpsiMbIe U3MEPEHUS (PU3NUECKUX BEIHUUH C HC- 1-3 2.4 b 1 2
[I0JIb30BAHUEM H3MEPUTEIbHBIX INPUOOPOB, IPABUIBHO
COCTaBIISITh CXEMbI BKJIIOUEHHUSI TPUOOpa B IKCIIEPUMEHTAIIb-
HYI0 YCTAHOBKY, IPOBOJUTH CEPHUIO U3MEPEHUM

16 AHanu3upoBaTh OTJENbHBIE 3Talbl MPOBEICHUS HCCIEN0- 14 2.3 IT 2 5
BaHUS HAa OCHOBE €ro ONHCAHM: JEJIaTh BBIBOABI HA OCHOBE
ONMCAaHUS HCCIIECIOBAaHUSA, WHTEPIPETUPOBATh pPE3YIbTATHI
HaOJIOICHUH U OIIBITOB

17 [IpoBOINTE KOCBEHHBIE M3MEpPEHUS (HHU3MYCCKUX BEITUUMH, 1,3 2 B 3 30
UCCIIEZIOBAaHUE  3aBHCUMOCTEH  MEXAy  BEIMYHHAMHU
(9KcIIepUMeHTANbHOE 331aHie Ha peabHOM 000pyI0BaHHH)

Ilonumanue npunyuna oelicmeus mexHu4ecKux yCmpoiicme
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Ne 3aja- IIpenmeTHblii pe3yabTaT Koawbl Koabl YpoBenb Makcn- IIpumepHoe
HHUHA npoBepsieMbIX NMpoBepsieMbIX CJIO’KHOCTH MAaJIbHbIH BpeMs
3JIEMEHTOB TpeﬁOBaHHﬁ NEPBUYHbIN BBINOJIHCHUA
coJep:KaHus K YPOBHIO oL 3anannst
10ATOTOBKH 3a 3aJjaHue (MuH.)
BBIITyCKHUKOB

18 Paznuuate siBIEHUS U 3aKOHOMEPHOCTH, JIEXKAILUE B OCHOBE 14 5.1 b 2 3
MIPUHIMIA ACHCTBUA MAIllUH, IPUOOPOB M TEXHUUYECKHUX YC-
TpoicTB. [IpuBOINTE MpUMEPHI BKJIaJja OTEUECTBEHHBIX U 3a-
PYOCKHBIX yu€HBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBsICHE-
HUE TPOLECCOB OKPYXKAIOIIET0 MUpPA, B Pa3BUTHE TEXHUKH
Y TEXHOJIOTUI
Paboma c mexcmamu puzuueckozo cooepricanus

19 WnTepriperupoBats uHQOpMANUO0 (GUINIECKOTO COAEpIKa- 14 4 b 2 6
HUSI, OTBEYaTh Ha BOIIPOCHI C HCIOJIB30BaHHEM SIBHO U He-
SIBHO 3aj7iaHHOi uH(popmanuu. [IpeoOpazoBeiBaTh HHOOPMA-
LIUIO U3 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO

20 [IpumenaTs HHPOPMALIHIO U3 TEKCTA MPU PEIICHUU YIeOHO- 14 4 II 2 10
[I03HABATEJIbHBIX U YUEOHO-IIPAKTUYECKUX 331a4.
Pewenue 3a0au

21 OOBsICHATH PU3MUECKHIE TPOLIECCHl M CBOWCTBA TeJ 1-3 1.4 I1 2 8

22 OOBACHATH (PU3NIECKIE MTPOIECCH M CBOMCTBA TEI 1-3 1.4 II 2 8

23 Pemate pacu€THpIe 3a7a9M, HCIIOIB3YS 3aKOHBI U (POPMYIIEI, 1-3 3 IT 3 10
CBsI3BIBaIONTNE (PU3MUECKUE BEIUIHHBI

24 Pemate pacuérHrble 3a1a4u, UCHIONB3YS 3aKOHBI U (HOPMYJIHI, 1,2 3 B 3 20
CBsI3pIBatOLINE (U3MUCCKHE BEIMYMHBI (KOMOMHHpOBaHHAS
3a/1a4a)

25 Pemrate pacuérHble 3a1a4n, UCTIONB3Ys 3aKOHBI U (HOPMYJIHI, 1-3 3 B 3 20
CBsI3bIBatONINE (PU3MUECKHE BEIMYMHBI (KOMOWHHpOBaHHAS
3a/1a4a)

Bcero 3aganmii — 25; U3 HUX

10 TUMY: C KPaTKUM OTBeTOM — 18; ¢ pa3BépHYTHIM OTBETOM — 7;
1o ypoBHIo cioxHoctu: b—15; I1-7; B - 3.

MakcuMaTbHBIH TIepBUYHEIN 0ait 3a paboty — 45.

OO01ee BpeMs BhIMOHEHUs paboThl — 3 yaca (180 munyT).
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Ipunooscenue 2
IlepeyeHb KOMIIEKTOB 000py/10BaHUS

ITepeyenp KOMMIEKTOB 0OOPYIOBaHUS AMs BBIMOJTHEHUS 3KCHEPUMEHTAIBHOTO
3aaHUS COCTABIICH HAa OCHOBE THIOBBIX HAOOpPOB JuIi (DPOHTANBHBIX pPaboT
o (pu3HKe.

OCOOCHHOCTh KOMIUICKTOB COCTOHMT B TOM, YTO OJHH KOMIUICKT IpeJHa3HAYCH
JUTS. BBITTOJTHEHMS IIET0H CepHM AKCIEPHMEHTANbHBIX 3afaHui. [loaToMy Uit ogHOTO
KOHKPETHOTO 3aJaHUs KOMIUIEKTHI H30BITOYHBI MO CPaBHEHHIO C HOMEHKIATYpOH
00opynoBaHus1, HEOOXOIUMOTO IS €TO BBITOTHESHUSL.

3aganus 17 gua KM OI'D 2023 r. paspabarbiBaloTCsl TOJAbKO Ha 0ase
KOMIUIEKTOB oOopyzoBarmss Ne 1, Ne 2, Ne 3, Ne 4 u Ne 6. (3amanusa
¢ Hcronb3oBaHMEeM KoMmIiekToB Ne 5 m Ne 7 Oymyr BBOommThes B KM OI'D
B TIOCTICYIOIIIE TOIBI.)

Buumanue! B wmatepuanax [uis 3KCHEPTOB IMPUMEPHl BO3MOXHBIX OTBETOB
Ha OHKCIEPUMEHTAJIbHbIE 3aJaHUsl NPUBEACHBl B COOTBETCTBUU C PEKOMEHIYEMBIMU
XapaKTepUCTUKaMH  O0OpYHOBaHHs, YyKa3aHHBIMH B  ONHMCAaHUM  KOMILJIEKTOB.
IIpu wucnonp30BaHUM 3JIEMEHTOB OOOpPYIOBaHUS C APYTUMH XapaKTepUCTUKAMU
HEOOXOIMMO BHECTH COOTBETCTBYIOIIVE H3MEHEHHS B IEPEUCHb KOMIUIEKTOB IIEpes
MIPOBEACHHEM OSK3aMEeHa M JOBECTH HWH(OPMAIMI0O O BHECEHHBIX H3MCHEHHUSX
JI0 CBeJIEHUS SKCIIEPTOB, IPOBEPSIOIINX 3aJaHHUs C Pa3BEPHYTHIM OTBETOM.

Kommiaekr Ne 1
[0

3JIEMEHTHBI 060pyz(osaﬂml PEKOMEHAYEMbIC XapaAaKTCePUCTHKH

® BEChl WIEKTPOHHBIE npenen uaMepenus He menee 200 ¢

® W3MEPHUTEIbHBIN LIHITUHAD npenen uamepenust 250 mi (C = 2 )

(MeH3ypka)
® crakaH
e uHamometp Ne 1 npenen uzmepenns | H (C = 0,02 H)
e nuHamometp Ne 2 npeznen uzmepenus S H (C=0,1 H)

® [IOBapCHHas COJIb, IMaJIOYKa JJIs1
NEPEMCIINBAHU L

e IUIMHJp CTAIBHOI; 0603Haunts Ne 1 | V'=(25,0+0,3) cm’, m=(195+2)r

® IWIMHJD ATFOMHUHHUEBBIH; V=(250+0,7) cm’, m=(70+2)r

0003Ha4nTH No 2

® [UIACTMKOBBIM LIWIMHID; V=(56,0+1,8) cM’, m=(66+2)r,
0603HaunTH Ne 3 MMeeT KTy BAOIb 00pa3yIoIei ¢ eHoH
nenenus 1 MM, mnHa HE MeHee 80 MM

® [WIMHAP aJTIOMUHHUEBHIH; V=(34,0%07) cM’,m=(95+2)r
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— uU3MepeHHe cpeAHeil mIoTHocTH BemiecTBa (IMIMHAPHL Ne 1-4); apXumenoBOW CHIIBI
(mmaHApE! Ne 2—-4);

— HCCIIE[IOBAaHUE 3aBHCHMOCTH apXHMEIOBOM CHJIBI OT 00BEMa IOTpYKEHHOW YacTH Tena
(mmmeEAp Ne 3) M OT IUIOTHOCTH JKHJKOCTH, HE3aBUCHMOCTH BBITAIIKMBAIOIIEH CHIBI OT
Macchl Tena (umuHAps! Ne 1 1 Ne 2).

KommuiekT Ne 2

(2)

3JICMECHTBI 060py)mnalmﬂ PCKOMEHAYEMbIC XaPAKTCePUCTUKHA

® IITaTHB JIADOPAaTOPHBII
C JepIKaTeIsIMU

e nuHamoMmerp | npenen usMepenus 1 H (C = 0,02 H)

® JHHAMOMETp 2 npenen uamepenus S H (C = 0,1 H)

e TIpy)XHHA | Ha IUTaHIIeTEe xéctrocTh (50 = 2) H/m

C MMJUIMMETPOBOM HIKaJION

® Tpy)KHHA 2 Ha TUIAHIIETe xécTrocTh (10 +£2) H/m

¢ MWIIMMETPOBOH HIKanon

e Tpu rpy3a, 0003HaunTh Ne 1, Ne 2 | Maccoi mo (100 + 2) r Kaxelit

nuNe3

e HaOOpPHBIH Ipy3 WK HAGOP HaOOPHBIH IPy3, MO3BOISIONTHI
rpy30B, 0003HauuTh Ne 4, Ne 5 YCTaHaBIINBATb MACCY TPY30B:
u Ne 6 Ne 4 maccoit (60 + 1) T, Ne 5 maccoit

(70 £ 1) r 1 Ne 6 maccoii (80 = 1) r nim Habop
OTJENBHBIX IPY30B

mHa 300 MM, ¢ MIJIZTUMETPOBBIMH
JIETEHUSAMU

e JIMHEWKa U TPaAaHCIIOPTUP

® OpPYCOK C KPIOYKOM U HHUTBIO macca Opyckam = (50£5)r

® HANpaBISIONIAs IJIMHON HE MEHee | TIOBEPXHOCTh «A» — npubnusuTensHo 0,2;
500 mMm. JIomKHBI OBITH OBEepXHOCTH «b» — mpubnmzurensHo 0,6
obecrieueHbl pa3HbIe
KOA(PHUIIMEHTHI TPEHUS OpyCcKa
110 HAIMpaBJIISIoIei, 0003HAYNTH
«A» u «by»

0003Ha4nThH Ne 4

(1) PexomennyeMble XapaKTEPHCTHKH JJIEMEHTOB 00OpyIOBaHMs KOMIUIeKTa Ne 1 mOMDKHBI
obecrieynBaTh BHIIOIHEHHUE CIICTYIOIIHX OIBITOB:

© 2023 denepanbHas cityx0a 1o Han3opy B chepe 00pa3oBaHus U HAYKH

(2) PexomeHtyeMble XapaKTEPUCTUKH 3JIEMEHTOB OOOpPYIOBAaHHSA KOMIUIGKTa Ne 2  IOJDKHBI
o0ecreunBaTh BHIIOTHEHNE CIIETYIOIINX OIBITOB:

— u3MepeHHe KECTKOCTU MPYXHHBI, KO3((HIMEHTa TPEHHS CKOJBXKEHHs, PabOTBI CHIIBI
TPEHHUS, CHIIBI YIIPYTOCTH;

— HCCIIeI0OBAaHME 3aBHCHMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHIIBI HOPMAIBHOTO JIaBICHHS H OT
poza MOBEPXHOCTH; CHJIBI YIPYTOCTH, BOSHHUKAIOIIEH B MPYKHHE, OT CTENCHU JedopManun
TPy KHHBL.
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Kommuiekr Ne 3

KommuiekT Ne 4

3JIEMEHTHBI o6opyu03anuﬂ

PEeKOMeHaYEeMbIE XapaKTepl/lCTHKl/l(s)

3JIEMEHTBI 060py1103a1mﬂ

7)
PEKOMEHAYyEeMbI€C Xap aKTepI/lCTI/lKH( )

® JCTOYHHUK ITMTAaHUA
IOCTOAHHOI'O TOKa

BBINIPSIMUTEIIb C BXOJHBIM HamnpsbkeHuem 36+42 B

niu Oatapeitnbiii 010k 1,5+7,5 B
C BO3MOXKHOCTBIO PETYJIMPOBKHU BBIXOTHOTO
HaMPsHKECHHS

® HMCTOYHMK IIMTaHUA
IIOCTOSHHOTI'O TOKa

BBINIPSIMUATEIH C BXOTHBIM HaNPSKEHUEM
36+42 B win Garapeiinbiii 610k 1,5+7,5 B
C BO3MOXKHOCTBIO PEr'YJIIUPOBKH BBIXOIHOTO
HaTPSHKESHHS

® BOJIBTMETP JIBYXIIPEAEIIbHBII

npenen uamepenus 3 B, C=0,1 B;
nipenen uamepenns 6 B, C=0,2 B

e cobOwuparomias nuH3a 1

¢doxycnoe paccrosiaue F; = (100 £ 10) mm

e coOuparormas JTuH3a 2

(doxkycHoe paccrosiaue F, = (50 + 5) MM

® aMIEpMETp ABYXIPEAEIbHbIN

npenen uamepenusa 3 A, C=0,1 A;
npenen usmepenns 0,6 A, C=0,02 A

® pacceuBaroiias JMH3a 3

(doxycHoe paccrosiHue F3=— (75 £5) MM

® pe3ucTop, 0003HaYUTh R1

compotuenenue (4,7 £ 0,5) Om

e JUHeiika

nHa 300 MM, ¢ MUJUITMMETPOBBIMH
JIENIEHASIMHA

e pe3ucrop, 0003HaYUTH R2

conporusnenue (5,7 = 0,6) Om

® DJKpaH

e pe3uctop, 0003HauuTH R3

conporusnenue (8,2 = 0,8) Om

® HallpaBJIAIOIas

(omTHueckas ckambs)

e Ha0Op IIPOBOJIOYHBIX
pe3uctopos plS

PE3UCTOPBI 00ECTIEUNBAIOT TIPOBEIICHUE
HCCIICTIOBAHUS 3aBUCUMOCTHU COTIPOTUBIICHHS
OT JUTHHBI, TUIOIIAIH ONEPEYHOTO CCUCHHUS
U YICIIBHOTO COMPOTUBIICHHUS IPOBOIHHMKA

e craiin «Monens npeamMeTay

¢ JIaMIIOYKa

HOMMHaJIbHOE Hanpspkenue 4,8 B, cuia Toka
0,5A

® OCBCTHUTCIIb

o0ecreunBaeT OMBITHI C JUH3AMHU
1 BOBMOXHOCTDB ITOJTYUCHUS Y3KOT'O ITydKa
JJIA OIIbITa C MOJYIUJIUHAPOM

® [IepEMEHHBIN pe3ucTop
(peocrar)

conporusieHue 10 Om

®  TOJYUMIUHID

muametp (50 + 5) MM, Toka3aTenb
peNoMIICHHs TIPUMEPHO 1,5

® COCIMHHUTEIbHBIC TIPOBO/IA,
10 1.

¢ IIJIAHIICT Ha IIJIOTHOM JIUCTC
C KPYT'OBBIM TPAHCIIOPTUPOM

Ha IUTaHIeTe 0003HaYEHO MECTO
JUISL IOy IAJIMHAPA

® KIJIIOY

(3) PexomeHIyeMble XapaKTEpPUCTHKH 3JIEMEHTOB O0OpYHOBaHHSA KOMIUIEKTa Ne 3  IOJDKHBI

o00ecreunBaTh BBITIOJHEHNE CJICAYIOIIUX OIIBITOB:

— HU3MEPEHHUE DJIEKTPUYECKOI0 CONPOTHUBJIICHHUA PE3UCTOpPA, MOIIHOCTH JJIEKTPUYECKOI'O TOKa,

pa60T1>1 DJICKTPUUIECKOTO TOKA,

(4) PekomeHiyeMbie XapaKTEPUCTHKH JJIEMEHTOB 000pYyIOBaHMs KOMIUIEKTa Ne 4 OMDKHBI

o0becreynBaTh BHIIOIHEHHE CIIEIYIOIIHX ONBITOB:

U3MEpPEHHE ONTHYECKOH CHibl coOMparoleil JTUH3bI, (POKYCHOIO PacCTOsHUs coOHparomen
nuH3Bl (IO CBOMCTBY pPaBEHCTBA Pa3MEpOB NpeAMETa M M300paKeHMs, KOTJa MpeaMeT
pAacIonoxeH B 1BOHHOM (oKyce), ToKa3aTels PeJIOMICHHUs CTEKIIa;

HCCTIEIOBAHNE CBOMCTBA HM300paXKEHHs, IONYYEHHOTO C TOMOIIBIO COOMpAIOIEeH JMH3BI,
U3MeHeHHs: QOKYCHOIO PaCCTOSIHHSA [BYX CIOXKEHHBIX JIMH3; 3aBUCHMOCTH yTJIa IIPEJIOMIIECHUs
OT yrIJa NaJieHusl Ha IPaHHUIIE BO3LYX — CTEKIIO.

— HCCICAOBAHHUEC 3aBHCHUMOCTH CHJIBI TOKa, BO3HHUKAKOLUIETO B MNPOBOAHUKE (pe3I/ICTOpBI,

JIaMIIOYKa), OT HANPSHKCHHS HA KOHIAX TIPOBOAHMKA, 3aBUCUMOCTU COIPOTHBIICHUS OT JUTHHbI
NPOBOJIHYUKA, MIOMIAIH ETO TONEPEIHOTO CEYEHHS U YAEIBHOIO CONPOTHBIICHHS;

IIpOBEpKa NpaBuia JJIs 2JEKTPUYECKOTO HAMpPsKEHUs TIPU MOCIEN0BATENbHOM COEANHEHUI
NPOBOJHUKOB; NPaBHMJIa JUIA CHJIBI DJICKTPUYECKOTO TOKA IPH NapajuIeIbHOM COEIMHEHHH
HPOBOJHUKOB (PE3UCTOPHI U JTAMIIOUKA).

© 2023 denepanbHas cityx0a 1o Han3opy B chepe 00pa3oBaHus U HAYKH
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Kommiaekt Ne 5
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3J1eMeHThI 000Py10BAHUS

PEKOMEHAYyEeMbIC XapaKTepl/ICTHKI/I(S)

KommuiekTt Ne 6

®  CEeKyHJOMep 3JIEKTPOHHBII
C IaTYMKAMHU

©)

3JIeMeHTHI 000PYI0BAHMS peKoMeHIyeMble XapaKTepHCTHKH

® HampasJsAomas co K0

obecreunBaeT yCTaHOBKY TaTIHKOB
MIOJIOXKEHUS U YCTAHOBKY IPYXKHUHBI
MasTHUKA

IITaTUB JTa00PaTOPHBIH
C JIepyKaTeNsiMu

peryar JuinHa He MeHee 40 cM, ¢ KpeIruleHUsIMU
JULSL TPY30B

® OpYCOK IEPEBSHHBIN C MyCKOBBIM
MarHuToM

Macca opycka (50 £ 2) r

(oHA U3 TOBEPXHOCTEH OpycKa UMeeT
OTJINYHBIHA OT IPYTUX KOI(DPUITHEHT TPCHUS
CKOJIL)KEHHUSI)

OJIOK TTOABYKHBIN

0JI0K HEITOIBUKHBIA

® INTAaTHUB C KPECIIJICHUEM
JUIS HaKJIOHHOM IIOCKOCTH

®  TPaHCIOPTUD

® HUTSHOW MasiTHUK C rpy3omMm
C IYCKOBBIM MarouTomM
" C BOBMOXHOCTBIO UBMCHCHUSA
JJIMHBI HUTHU

JUTMHA HUTH He MeHee 50 ¢M, UCTIONb3yeTcst
OUQUIAPHBII MOBEC

. HUTD

. TpHU Ipy3a Maccoit o (100£2) T KaxabIi

. JTUHAMOMETP npeznen uzmepenus S H (C=0,1 H)

. JMHEeWKa JuHa 300 MM, ¢ MUJITUMETPOBBIMU
JICTICHUSIMI

. TPAHCIIOPTHP

e 4rpy3a

Maccol 1o (100 £ 2) r ka1

e mpyxuHa |

*k€ctkocTh (50 £ 2) H/m

e IpyxuHa 2

xéctrocth (20 £ 2) H/m

e  MepHasd JeHTa

(5) PexomeHtyeMble XapaKTEPUCTUKHM 3JIEMEHTOB OOOpPYHOBaHMS KOMIUIEKTa Ne S5 JOJDKHBI
obecriednBaTh BHIIOIHEHHE CIISIYIOUIUX OIBITOB:

— W3MEpeHHE CpelHel CKOPOCTH JBIKEHHs Opycka MO HAKJIOHHOH IUIOCKOCTH, YCKOPEHHMS
Opycka mOpH [BWXCHHM MO HAKIOHHOW IUIOCKOCTH, YacTOThl W IepHoja KojeOaHHi
MaTeMaTHYeCKOr0 MasTHUKA, YacTOThl M IepHoja KoJeOaHMil IPY)XMHHOTO MasiTHHKA
(¢ 2MEeKTPOHHBIM CEKYHIOMEPOM);

— HCCIIEI0BAHUE 3aBHCHMOCTH YCKOPEHHs Opycka OT yrila HakJIOHAa HanpapiIsIoOLIeH, neproja
(4acToThl) KOJNICOAHWI HHUTSIHOTO MAsTHHKA OT [UIMHBl HHUTH, TepHoAa KoyieOaHui
NPY>KUHHOTO MasiTHHKA OT MAacchl Ipy3a M KECTKOCTU MNPY)XUHBI, HE3aBUCHMOCTH IEpUOAA
KOJIeOaHHil HUTSHOTO MasiTHHKA OT MacChl Ipy3a.

© 2023 denepanbHas cityx0a 1o Han3opy B chepe 00pa3oBaHus U HAYKH

(6) PexomeHtyeMble XapaKTEPUCTUKH 3JIEMEHTOB O0OpPYIOBAaHHMS KOMIUIEKTa Ne 6 IOJDKHBI

obecreunBaTh BHITIOTHEHHE CIIETYIOIINX OIBITOB:

H3MEpeHNe MOMEHTA CHJIBL, ACHCTBYIOIIETO Ha pbIyar, padoThl CHIIBI YIIPYTOCTH IIPU MOABEME
rpy3a C IOMOIIBIO HEMOABIKHOIO O0Ka, pabOThl CHJIBI YHPYTOCTH HPH HOABEME Ipy3a
C HOMOILBIO TOABMXKHOTO GJI0Ka;

IIpOBEpKa yCJIOBUs PABHOBECHUS phlyara.
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Kommiaekt Ne 7

3JIeMeHThI 000PY10BAHUS

PeKOMEHAYyEeMbIE XapaKTepI/lCTI/IKI/l(7)

KaJIOpUMETP

TEPMOMETP

BECHBI DJICKTPOHHBIC

M3MEPHUTEIBHBIN IITHHIP
(MeH3ypKa)

npenen uamepenust 250 v (C = 1 mi)

OWIMHIP CTaTbHOW HA HUTH,
0003HaunTh Ne 1

V=(25,0+0,1) c™’, m=(189+2)r

OWIMHIIP ATIOMUHHUEBBIN Ha HUTH;
0003Ha4nThH No 2

V=(250+0,1) cM’, m=(68+2) r

Obopydosanue 0151 UCNOTL30BAHUSA
CReYUanucmom no usuxe:

YalHUK C TEPMOCTATOM
(oMH Ha ayAUTOPHIO)

ycTtaHaBiauBaetcst remneparypa 70 °C

TepMoMeTp (OAMH Ha aAyAUTOPHIO)

rpaduH ¢ Bo0i KOMHATHOM
TeMIIepaTypsl (OJIMH Ha ayJIUTOPHIO)

(7) PexomeHtyeMble XapaKTEPUCTHKH 3JIEMEHTOB OOOpPYHOBaHMS KOMIUIEKTa Ne 7 IOJDKHBI
obecreunBaTh BHIIOTHEHHE CIIETYIONIIX OIBITOB:

— W3MEpEHHUE YACIBHOW TEIUIOEMKOCTH METaUIMYECKOTO NWIMHAPA, KOJIMYECTBA TEIUIOTHI,
MOTy4EHHOTO BOAOH KOMHATHOH TeMIepaTypsl (PMKCHPOBAHHONW MacCOH, B KOTOPYIO OITyIIEH
HarpeThlil IWIMHAP, KOJNWYECTBA TEIUIOTHl, OTAAHHOTO HArpeThiM LIIMHAPOM IOCIE
OITyCKaHUs €r0 B BOJAY KOMHATHOH TEMIIEPaTyphl;

—  HCCIIeJOBaHNE U3MECHEHUsI TEMIIEPaTyphbl BOABI IIPH Pa3IMYHBIX YCIOBHSX.

© 2023 denepanbHas cityx0a 1o Han3opy B chepe 00pa3oBaHus U HAYKH
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Tpunoscenue 3
HUHCTPYKLUS
Mo npaBujaM 0e30NMaCHOCTH TPy/Aa JJIsl yYACTHUKOB
NIPU MPOBEIEHAH IK3aMeHa B KafuHeTe GU3NKH

1. Bynpre BHUMATENbHBI W AWCHUIUIMHUPOBAHHBI, TOYHO BBINOJHSANTE YyKa3aHUS
OpraHu3aTopa 3K3aMeHa.

2. He mpucTynaiite K BBIOTHEHUIO pabOThI O€3 pa3pelleHus OpraHu3aTopa dK3aMeHa.

3. Pasmeniaiite npubopsl, MaTepuaibl, 000py10BaHHE Ha CBOEM pab0ovYeM MECTE TaKUM
00pa3zoM, 9TOOBI HCKITIOUUTH UX TaJeHNE HIH OMPOKUIbIBAHUE.

4. Ilepen BbIMOMHEHUEM PabOTHI BHUMATEIBHO M3Y4HTE €€ COJep)KaHHe U TOPSIOK
BBITIOJTHEHUSI.

5. Ilpu mpoBefeHUHN ONBITOB HE JOIMyCKalTe MpeneiabHBIX HArpy30K U3MEpUTETbHBIX
mpubOpPOB.

6.IIpn  cOopke  OSKCHEPUMEHTATBHBIX  YCTAHOBOK  HCHOJB3yHTE  IIpOBOJA
(c HaKOHEYHMKaMH U NPEAOXPAHUTEIBHBIMU 4YeXJIaMH) C IPOYHOH H30IsAIHen
0e3 BUAMMBIX  TOBpeXIEHWH.  3ampemiaeTcs  MOJb30BAaThCS  MPOBOIHHUKOM
C U3HOUICHHOM H30JIsIHEH.

7. Tlpu cOOpKe dISKTPUUECKON 1IN n30eraite mepeceueHus MpoBOIOB.

8. IcTOYHMK TOKa K S3JCKTPUYECKOW LENH MOIKIHYaWTe B MOCJCIHIOK OYepeb.
CoOpaHHYIO IeTlb BKIIOYaHTe TOJIBKO MOCIIe MPOBEPKU U C paspelleHrs Oprann3aTopa
9K3aMEHa.

9.He mnpousBomuTe TEpECOCAMHEHUS B LENAX J0 OTKIKYEHUS HUCTOYHHKA
9NEKTPONUTAHHUS.

10. TTonp3yiiTeCh UHCTPYMEHTAMHU C U30JIMPYIOLIUMH PYyYKaMHU.

11.Tlo okoHYaHWU PaOOTHl OTKJIIOYUTE HCTOYHUK OJICKTPONUTAHUS, TOCIE Yero
pa3depuTe NEKTPUIECKYIO LeTb.

12. He yxoaute ¢ pabouero mecra 0e3 pa3pelieHus OpraHu3aTopa 3K3aMeHa.

13. OOHapyXMB HEHCIPABHOCTh B JJCKTPHUYECKHX YCTPOUCTBAX, HAXOMSAIIUXCS IOJ
HanpsHDKEHHEM, HEMEIJICHHO OTKIIIOYUTE HCTOYHHUK O3JICKTPONMUTAHHUS U COOOINUTE
00 3TOM OpraHHU3aTOpy dK3aMeHa.
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