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Cnennduxanust
KOHTPOJBHBIX U3MEPUTEJIBbHBIX MAaTEPHUAJIOB IJIA MPOBEACHUA
B 2023 roay 0CHOBHOI'O rocy1apcTBEHHOI0 IK3aMeHa
no ®PU3UKE

1. Ha3zHa4yeHue KOHTPOJIbHBIX H3MepHTeIbHBIX MaTepuayios (KMM) OI'D

OcHOBHOIT TocynapcTBeHHbIH dk3ameH (OI'D) mpencraBiser coboit dopmy
rocy/lapCTBEHHOH MTOroBOH aTTecTallud, NPOBOAMMOI B IENAX ONpeAeneHHs
COOTBETCTBHUS pe3ynbTaToB OCBOEHHS 00yJaroIIMUCS OCHOBHBIX
00pa30BaTeNbHBIX INPOTPaMM OCHOBHOTO 00mero o0pa3oBaHHS TpeOOBAHUSIM
(enepaTbHOrO TOCYIaPCTBEHHOTO 00pa3oBaTeNFHOTO cTaHxapTa. [l yka3aHHBIX
Leneld  HCMOJB3YIOTCS  KOHTPOJbHBIE H3MepHuTenabHble Matepuansl (KHUM),
MPECTABIISAIONINE COO0M KOMIUIEKCHI 3aIaHUi CTaHIAPTU3UPOBAHHON (OPMBI.

OI'D mpoBoautcss B cooTBeTcTBUM ¢ DenepaiabHBIM  3aKOHOM
or 29.12.2012 Ne273-®3 «O6 oOpa3oBanuun B Poccuiickoit ®eneparm»
u IlopsnkoM mpoBeneHHs TOCYAapCTBEHHOM HWTOTOBOM  aTTECTallMd IO
00pa30BaTeIbHBIM IPOrPaMMaM OCHOBHOTO 00IIETro 00pa30BaHMUs, yTBEPIKIEHHBIM
npukazoM MunmnpocBemernuss Poccunm u Pocobpmamsopa ot 07.11.2018
Ne 189/1513.

2. lokyMeHTbI, onpeesiiomue cogep:xanne KUM OI'D

Conepxanme  KWMM  ompenensercs Ha  ocHOBe  (hemepanbHOTO
rOCYZapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAApPTa OCHOBHOI'O 00IIEro 00pa3oBaHus
(mpukaz Munobprayku Poccun ot 17.12.2010 Ne 1897) ¢ yuérom IIpumepHnoit
OCHOBHOH 00pa30BaTeNbHOM TPOTpaMMBI  OCHOBHOTO 00mero o0pa3oBaHHs
(omobpena pemeHueM (eaepantbHOr0 y4eOHO-METOIMYECKOTO OOBEAWHEHHUS IO
obmiemy obpaszoBanuto (mporokoi ot 08.04.2015 Ne 1/15)).

B KHUM obecrmeueHa TIpeeMCTBEHHOCTh IIPOBEPSEMOI0  COHEPKAHUS
¢ (emepanbHBIM KOMIOHEHTOM TOCYJapCTBEHHOTO CTaHAApTa OCHOBHOTO OOIIETO
oOpasoBanus 1o ¢usuke (npukaz MuHoOpazoBanuss Poccum ot 05.03.2004
Ne 1089 «O6 yrtBepxkaeHnH (eaepaIbHOr0 KOMIIOHEHTa TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX  CTAHIAPTOB HAYaJIBHOTO OOMIEro, OCHOBHOTO — OOIIero
U cpemHero (MOJHOro) 00IIero 00pa3oBaHus»).
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3. IHoaxoan! k 0TGOPY coaepxkaHusd, pa3padorke crpykrypsl KUM OI'D

B KHWM mnpeacraBneHsl 3ajaHus, MPOBEPSIOLIUE CIEAYIOMIUE TIpPYyMIIbI
MPEAMETHBIX Pe3yIbTaTOB:

— OCBOGHHE MOHATHIHOrO ammaparta Kypca (U3HKH OCHOBHOH IITKOJBI

U yMCHHE TPUMEHSATh M3YUCHHBIC TOHATHS, MOIENIH, BEITMYUHBI U 3aKOHBI

IUIs aHanu3a GU3MYECKUX SBJICHUH U IPOLIECCOB,;

— OBJAJICHUE METOJNOJOTMYECKUMH YMEHUSMH (IPOBOIUTH HW3MEPEHHMS,

WCCIIEIOBAHUS U CTaBUTh OIIBITHI);

— IIOHMMAaHHE IIPUHIUIIOB AEHCTBUS TEXHUUECKHUX YCTPOICTB;

— yMeHue 1o paboTe ¢ TeKcTaMu (GU3UUECKOTO COICPIKAHNS;

— yMEHHE pemath pacuyETHBIC 3aJa4l U MPUMCHSTH HOJYyYCHHBIC 3HAHUS JUIS
00BsicHeHHST PU3HUECKUX SBJICHHUIA U TPOIIECCOB.

I'pynma u3 14 3amaEuii 6a30BOr0 M IOBEIIIEHHOTO YPOBHEH CIIOXKHOCTH
HPOBEpseT OCBOCHHUE IOHATHIHOTO aImapaTa Kypca ¢u3ukd. Kio4eBsIMH B 3TOM
O5oke SBIAIOTCSA 3aJaHUs Ha pAclo3HaBaHME (U3UYECKUX SBICHUM Kak
B CHUTyalUsX J>XH3HEHHOTO XapakTepa, Tak W Ha OCHOBE OIMMCAaHUS OIBITOB,
JEMOHCTPHPYIOIINX MpPOTeKaHHE pa3NMYHBIX sBIeHHH. Kpome Toro, 3mechk
HPOBEPSIOTCSA IMPOCTHIC YMEHUS — MO PACHO3HABAHHWIO (DM3WYECKHX HOHITHIH,
BeNWYMH ¥ (GopMyn, W Oojee CIOXKHBIE YMEHUS — II0 aHAIU3y pPasIndHBIX
HPOIECCOB C UCIONB30BaHIEM (DOPMYIT U 3aKOHOB.

I'pynma w3 Tpéx 3amaHuil HpOBEpsAET OBJIAJCHHE METOJONOTHYESCKUMHU
YMEHUSIMM. 37ech MpeUlaraloTcss Kak TEOpeTHYeCKHue 3aJaHus Ha CHsTHE
MOKa3aHUH HM3MEPHUTENbHBIX TPUOOPOB M aHAIW3 Pe3yJbTATOB ONBITOB MO HX
OIICAHMIO, TAK M 3KCHEPHMEHTAIBHOE 3aJaHHE HA PEabHOM OOOpYHOBaHHH Ha
NPOBEJICHHE KOCBCHHBIX HM3MEPEHHMH WM  WCCIICIOBaHHE 3aBHCHMOCTEH
(hU3HYECKUX BEITMYHUH.

B kaxaplii BapuaHT BKIIOYEHO 3aJaHHWe, MpPOBEpSIOIlee IOHHNMaHHEe
TIPUHIIMIA TEHCTBUS Pa3IMIHbIX TEXHUYECKUX YCTPOMCTB WIIM HA 3HAHWE BKJaja
yu€HbIX B pa3BuUTHE (HU3MKH, U [1BA 3aJaHUs, OLEHUBAIOIUX paboTy ¢ TEKCTaMu
¢usngeckoro conepxanus. [Ipu 3TOM MPOBEPSAIOTCS YMEHUS HHTEPIpPETaluu
TEeKCTOBOW WHpOpPMauu ¥ €€ HCHONB30BAaHHUA TPH peIleHHH y4eOHO-
NpaKTHYecKuX 3amad. Pabora ¢ wuHpopManmeid (GHUINIECKOTO CoxepIKaHHs
MIPOBEPSIETCS. U OMOCPEIOBAHHO Yepe3 UCIOJIb30BaHUE B TEKCTaX 3aJaHUM APYTHX
0JIOKOB PA3JIMYHBIX CIIOCOOOB IPEACTaBICHUS MH(OPMAIMH: TEKCTa, IpaduKOB,
Ta0NHII, CXeM, PACYHKOB.

Bbiok w3 mATH 3amaHUi MOCBAIIEH OIICHKE YMEHHS pellaTh Ka4eCTBEHHBIC
U pacy€THbIC 3a1a41 10 (U3UKE. 3AeCh NPEeAIararoTcsl HECI0KHbIE KaueCTBEHHbBIE
BOIIPOCH, CKOHCTPYHpOBAaHHbIE Ha 0a3e y4eOHON CHTyal[ud WM KOHTEKCTa
«OKM3HCHHOHN CHUTyalliM», a Taloke PacUYETHBIC 3a]a4dll MOBBIIICHHOTO M BEICOKOTO
YPOBHEH CII0KHOCTH IO TPEM OCHOBHBIM pasziesiaM Kypca Gpusuku. J[Be pacyéTHbIe
3aa4d UMEIOT KOMOMHHUPOBAHHBIA XapakTep U TpeOyIOT UCIOIb30BaHUS 3aKOHOB
" (hopMyIT U3 IBYX Pa3HBIX TEM MIIH Pa3elioB Kypca.
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ConepxaHue 3alaHUI OXBAaTHIBAET BCE Pa3feNbl Kypca (M3HKH OCHOBHOM
IIKOJIBI, TIPH 3TOM OTOOpP COAEpPIKATEIBHBIX JIEMEHTOB OCYIIECTBIIACTCS C yIETOM
UX 3HAUUMOCTH B 00111€00pa30BaTEeIbHOM NOATOTOBKE HK3aMEHYEMBIX.

B pabory BkiIroueHsl 3amaHusl TPEX YpPOBHEH CIIOKHOCTH: 0a30BOTO,
TOBBIIICHHOTO U BEICOKOTO.

3ananusi 0a30BOrO ypOBHS pa3pabaThIBAIOTCS JJSl OLIGHKHU OBJIAJCHHS
Hanbojee BaKHBIMH NPEAMETHBIMU pe3yJbTaTaMH M KOHCTPYHPYIOTCS Ha
HanboJee 3HAUUMBIX dJIeMEHTax cojep:kanus. Mcmons3oBanue B paboTe 3agaHuit
TOBBIIICHHOTO ¥ BBICOKOTO YPOBHEH CIOXHOCTH IIO3BOJIICT OLICHHTH CTEHCHB
MOJATOTOBJICHHOCTH 3K3aMEHYEeMOI'o K IIPOJOJDKEHHIO OO0ydeHHMs B KJaccax
¢ yrIyONnEHHBIM H3y4YeHHEM (DU3HKH.

OOBEKTHBHOCTh  TMPOBEPKHM  3aJaHUil ¢ pa3BEPHYTHIM  OTBETOM
o0OecrieynBaeTCsl  COUHBIMH ~ KPUTCPHSAMH  OIICHMBAHMS, YYacTHEM  JIBYX
HE3aBHCUMBIX  JKCIIEPTOB, OLICHUBAIOIIMX OAHY paboTy, BO3MOXKHOCTBIO
Ha3HAYeHHUS TPETHETO IKCIEPTa U HATUYMEM MPOIETYPHI alleIUIALIUH.

4. CBs3b 3xk3amMeHanmonnoii moaeau OI'l ¢ KUM EI'D

Ox3ameHanroHHast mozens OI'D u KUM ET'D no ¢usuke cTpouTCs, UCXOAs
W3 EIWHON KOHICMINH OIEHKH YYeOHBIX JOCTIDKEHHH JK3aMEHYEeMBIX II0
yaeOHOMYy mpenmery «®Dusuka». EjuHBIE TOAXOABI OOECHEYMBAIOTCS MPEKIIC
BCETO NMPOBEPKOM Beex (HopMHUPYEMBIX B paMKax IPENoJaBaHUs NpeIMeTa BUIOB
JesITeNnbHOCTH. [IpH 5TOM HCTONB3YIOTCSL CXOAHBIE MOJENH 3aJaHHi Ul OLEHKU
c(OPMHUPOBAHHOCTH OJMHAKOBBIX BHJOB JesrenbHOCTH. [Ipu orGope Monerneit
3aJJaHAi YYUTBHIBAIOTCS PA3NIMuUs B YPOBHIX (HOPMHUPOBAHUS OTICITHHBIX YMEHHN
B paMKaX KypcoB ()M3UKH OCHOBHOH U CPEAHEH LIKOJIbI.

Mo0KHO OTMETHUTH JBa 3HAYMMBIX OTJIIMYHUS dK3aMeHauuoHHoW Moaenu OI'D
or KHMM EI'D. Tak, TEeXHOIOTHYECKHE OCOOCHHOCTH TmpoBeneHus EID
HE TIO3BOJISIIOT OOCCHEYUTh MOJHOICHHBIA KOHTPOJL  C(HOPMUPOBAHHOCTH
OKCHEPUMEHTANbHBIX yMEHHH, M OTOT BHUI JACATEIBHOCTH MpPOBEpseTCs
onocpenopanHo. IIposenenne OI'D He CONEPKUT TaKUX OrpaHUYEHUIl, IO3TOMY
B paboTy BBEICHO OSKCHEPHUMEHTAJIbHOE 3aJIaHKe, BBHIMOIHICMOE Ha pPEalbHOM
obopynoBanun. Kpome Toro, B sk3ameHanioHHord monenu OI'D Oosee mMpoko
MpeaCcTaBieH OJIOK 1O TpoBepke NpUEMOB paboThl C  Pa3sHOOOPa3HOM
uH(DopMaIHell GI3HIeCKOro COAepKaHHU.
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5. XapakTepucTuka CTpyKTYpbI 1 coaep:xxanus KUM OI' D

Kaxzp1if BapyaHT 5K3aMeHallMOHHON paboThl BKIIIOYaeT B ceOs 25 3ananuil,
pasnuyaromuxcs (QOopMoil M ypPOBHEM CIIOKHOCTH. B paboTe HCHONB3yrOTCS
3a/laHUs C KPAaTKUM OTBETOM U pa3BEPHYTHIM OTBETOM.

B 3amarmax 3 u 15 HeoOXoauMo BBHIOpPAaTH OJHO BEPHOE YTBEPXKICHHE U3
YeThIPEX MPEIUIOKEHHBIX U 3aIncaTh OTBET B Buze onHOM 1udpbl. K 3apanusam 5-10
HEOOXOMMO MPUBECTH OTBET B BUJAE IIEJOTr0 YHCIA HIM KOHEYHOH AECATHYHOM
npobu. 3amanms 1, 2, 11, 12 m 18 — 3amaHus Ha COOTBETCTBUE, B KOTOPBIX
HEOOXOJMMO YCTAaHOBUTH COOTBETCTBUE MEXIY ABYMs IpyIIaMuU OOBEKTOB MU
NPOLIECCOB HA OCHOBAHWUU BBIABICHHBIX HNPUYMHHO-CIEICTBEHHBIX CBS3EH.
B 3amanmax 13, 14, 16 u 19 Ha MHOXXECTBEHHBIH BBIOOpP HYXHO BEIOpaTh aBa
BEPHBIX YTBEPXKICHHUS M3 TMATH TNPEIUIOKEHHBIX. B 3amanuu 4 HeoOXoauMo
JIOTIOJIHUTh TEKCT CJIOBaMH (CIOBOCOYETAHMSAMH) W3 MPEJIOKEHHOTO CIHCKA.
B 3amanusax ¢ pa3BépHythiM otBeToM (17, 20-25) HEoOXOIUMO NpEACTABUTH
pellieHre 3a1aun Wik JaTh OTBET B BHIE OOBSICHEHHS C OMOPONW HAa W3y4YCHHBIS
SIBIICHUS WM 3aKOHBI. B Tabiuie 1 nmpuBeneHo pacrpeneneHue 3ajaHuii B pabore
C y4€TOM HX THUIIOB.
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6. Pacnipenenenue 3apannii KUM OI'D no copep:kaHuIo, MpoBepsieMbIM
YMEHHUSIM U cioco0aM iesiTeJbHOCTH

Kaxnplit BapuaHT CcOJNEpKUT MATh TPYIN 3aJaHui, HAIpaBJICHHBIX Ha
MPOBEPKY PAa3UYHBIX OJIOKOB yMEHHH, (OPMHUPYEMBIX MpH H3YYEHHUH Kypca
¢msukn. B Tabnmme 2 mpuBeneHO pacmpeneneHHMe 3amaHuid 1o Oiokam
MPOBEPSIEMBIX YMEHUH.

Tabauya 2
Pacnpeodenenue 3a0anuii no 61oxkam nposepsaemvlx yMeHutl
[IpoBepsieMble yMEHHS KommuaectBo
3aJIaHUHN
Bnanenne mMOHATHHHBIM ammapaToM Kypca (U3HKH: paclno3HaBaHUE 14

SIBJICHMH, BBIYMCICHHE 3HAYCHHS BEJIUYHMH, KCIIOIb30BAHHE 3aKOHOB
u opMyI1 171 aHaNIM3a SIBICHUH U MPOIIECCOB

Mertozooruyeckie yMeHus (IIpoBeieHUE U3MEPEHUI ¥ OLIBITOB)

Ilonnmanue TPUHLIMIOB JEHCTBHA TEXHHUYECKUX YCTPOWCTB, BKIaja 1

Y4E€HBIX B Pa3BUTHH HAYKH

Pabota ¢ TeKCTOM (PU3UUECKOTO COJlepIKaHHs 2

Pemenye pacyéTHBIX M KaUeCTBEHHBIX 3a]a4 5
Htoro 25

B paboTe KOHTPOJIHMPYIOTCS 3JEMCHTHI COACPKAHHS W3 CICAYIOINX
pazzmenoB (Tem) Kypca (U3UKH: MEXaHHYECKHE SIBJICHUS, TEIUIOBBIC SBIICHHS,
9JICKTPOMATHUTHBIC SIBJIICHHUS U KBAHTOBBIC siBIIcHHs. O0Iee KOJUUECTBO 33JaHUi
B paboTe MO KaXIOMY U3 DPa3leioB MPHOIM3HUTEIBHO MPOIOPIHMOHAIBHO €ro
coJiep)KaTeIbHOMY HAITOJIHEHUIO U Y1eOHOMY BPEMEHH, OTBOIUMOMY Ha HU3yUCHUE
JTAHHOTO pa3jiesia B IIKOIBEHOM Kypce ¢usuku. B Tabmume 3 maHo pacmpeneneHue
3aJaHuUH 110 paszeram.

Tabauya 3
Pacnpeoenenue 3a0anui
1O OCHOBHbIM COOEPAHCAMENbHBIM PA30enam (memam) Kypca usuxu

Tabnuya 1
Tunwi 3a0anuil, UCKOTBL3YIOWUXCS 8 pabome
IIpoueHT MakcUMaIbLHOTO
Komi- MaKcn—u MEepBUYHOrO Gasia
. MaJbHbIH 3a 3a1aHus JAHHOTO TUMa
Tunsl 3aganuii 4ECTBO
B nepBi- OT MaKCHMaJIbHOTO
HBIIT Oann HEepBUYHOTO OaJuia 3a BCIO
paborty, paBHoro 45
C KpaTKuM OTBETOM B BHIE 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-
BCHHBII BBIOOD)
C pa3BEpHYTHIM OTBETOM 7 18 40
Htoro 25 45 100

© 2023 denepanbHas ciyxba 10 Haa30py B cdepe 0Opa3oBaHUs U HAYKU

Paznen kypca GU3HKH, BKIIOUEHHBINA KonmaecTBo 3amanuii
B pabory Bcst pabora
MexaHuuecKue sIBICHUs 9-14
TermnoBble SBICHUS 4-10
DJIeKTPOMAarHUTHBIE SIBJICHUS 7-14
KBaHTOBBIE SIBJICHUS 1-4
Htoro 25

OKclepuMeHTallbHOE 3aJanue 17 nposepsier:

1) ymenue npoeooums KoceeHHble UBMEPEHUS DUIUYECKUX —GeNUUUH:
IUTOTHOCTH BEIIECTBA; CWIIBI ApxuMena; Kod(duImeHTa TPeHUS CKONBXCHHS;
XKECTKOCTU TIPY’KHHBI; MOMEHTA CHIIBI, AEHCTBYIOIETO0 Ha phIYar; pabOTHI CHIIBI
YIOPYrOCTH IPU HNOABEME IpPy3a C HMOMOLIBIO MOJBMKHOIO MIM HEHNOJBUKHOIO
670Kka; paOOTBHl CHJIBI TPEHHS; ONTHYECKOW CHIBI M (DOKYCHOTO pPacCTOSHHS
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COOMpArOIIel JIMH3BL, JIIEKTPUYECKOTO CONPOTUBICHHUS PE3UCTOPa; PabOTHI
Y MOIITHOCTH TOKA;

2) ymeHUs npeocmasiimeb IKCNEPUMEHMATbHbIE De3VIbmamvl 6 6ude
mabauy, epagurkos U CXeMAMUYECKUX PUCYHKO8 U Oelamb 6bl800bl Hd
OCHOBGHUU NONYYEHHBbIX DKCHEPUMEHMANbHBIX OAHHLIX: O 3aBUCHMOCTH CHIIBI
YOPYTOCTH, BO3HUKAIOIIEH B MpPYXUHE, OT CTENEHH IePOpMaIiH IPYKUHbI;
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 CHJIBI TOKa, BO3HHKAIONIEW B MPOBOJHUKE, OT
HanpsDKEHHUsT Ha KOHIAX IIPOBOJHMKA; O CBOIMCTBaX M300pa)KCHUs, IOJIYYCHHOI'O
C TIOMOIIBI0 COOMPAIOIICH JTHH3BI.

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

B pabote mpencraBneHsl 3aaHus Pa3HBIX YPOBHEH CI0XHOCTH: 06a30BOTO,
MOBBIIIICHHOTO M BBICOKOTO. B Tabnuiie 4 mpencTaBieHoO pachpeieieHue 3a1anni
M0 YPOBHSM CJIOHOCTH.

Tabauya 4
Pacnpeoenenue 3a0anutl no ypoGHaM CONCHOCMU
Makcu- IpoueHT MakcUManbHOTO MEPBUYHOrO Oasia
YpoBeHb Konu- o
MaJIbHBIi 3a 33JaHUs JAHHOTO YPOBHS CJIOKHOCTH
CIIOKHOCTH 4ecTBO N
o . HEPBUYHBIA | OT MAKCHMAaJbHOTO NEPBHYHOTO Galia 3a BCIO
3a1aHui 3aJaHUH
Gajun pabory, paBHOro 45
BazoBblit 15 21 47
IToBbIIeHHBII 7 15 33
Bricokwnii 3 9 20
Htoro 25 45 100

8. IIpoao/KMTEIBHOCTD IK3aMeHa
Ha BeinonHeHue sk3aMeHaMOHHOM paboThl peaocTabisieTcs 180 MUHYT.

9. Jlono/IHMTEIbHbIE MaTepUaJbl U 000pyAOBaHueE

[lepeuenb JONMOIHUTENBHBIX MAaTEpUAIOB U 000pYJOBAHMS, HCIOIb30BAHHE
KOTOphIX paspemeno Ha OI'D, yTBepkmaercs mpuKazoM MUHIPOCBEIIEHUS
Poccun 1 PocobGpran3opa.

YyacTHUKaM 5K3aMEHa pa3pelaeTcs IMOJb30BaThCS HEMPOrpaMMHUPYEMbIM
KaJbKyJIATOPOM (U1 KaKIOr0 YYEHHKa) C BO3MOXKHOCTBIO BBIYMCIICHUS
TPUTOHOMETPHUYECKUX (GYHKIUH (cos, sin, tg) M JuHEHKOH. I BHITOTHEHHS
OKCIIEPUMEHTAIBHBIX 3aJJaHAN HWCIIONB3YIOTCS HAOOphl 000pyaoBaHUs (TIOTHBII
nepedeHb MaTepuajIoB U 000pyaoBaHus NpuBenEH B IIpuiioxkennu 2).

10. CuctemMa onleHUBAHHUSI BHITIOJTHEHHS OTAeJIbHBIX 3aaHui
H SK3aMeHAIMOHHO# padoThl B LeJ10M
TTpaBuiIbHOE BBITTOJIHEHUE KaX/I0TO U3 3aaanuii 2, 3, 5-10, 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 ykazaHa B HHCTPYKUHUH IO BBIMOJHEHHUIO 33JaHUS, U TIOJHOCTHIO
COBIIQ/IaCT C 3TAIOHOM OTBETA.

IIpaBwibHOE BBIMOJIHEHWE Kaxaoro w3 3amanmid 1, 4, 11, 12, 18
oneHuBaeTcs 2 GayuiaMu. 3aJaHue CUUTAETCS BBIIOJHEHHBIM BEPHO, €CIH OTBET
3ammcaH B TOW Gopme, KoTopasi ykazaHa B MHCTPYKIIMH I10 BBITIOJHEHHIO 3aJIaHHUS,
Y MOJHOCTBIO COBMANACT C ATAJTOHOM OTBETA: KaXIbIii CHMBOJ B OTBETE CTOUT Ha
CBOEM MeCTe, JIMIIHUE CHMBOJIBI B OTBETE OTCYTCTBYIOT. | Oayl BhICTaBiseTc,
ecnmu Ha J000i OTHOM MO3MLIMU OTBETa 3allMCaH HE TOT CHUMBOJ, KOTOPBIH
MpEeACTaBIICH B TAOHE OTBETa. Bo BCex Mpyrux cirydasx BeicTaBisercs 0 6ayuios.

IIpaBuiibHOE BBINIOJIHEHHE Kax10TO U3 3aaanuii 13, 14, 16, 19 ouenuBaercs
2 Gamamu. 3aaHUE CUNTAETCS BHIMOJHEHHBIM BEPHO, €CIIM OTBET 3allMCaH B TOM
¢dopme, xoTopas yka3aHa B WHCTPYKIHH TIO BBITIONHEHHIO 3aJaHUS, KaKIbId
CHUMBOJI TIPHUCYTCTBYET B OTBETE, B OTBETEC OTCYTCTBYIOT JIMIIHHE CHUMBOJIBI.
Ilopsmok 3amucy CHMBOJIOB B OTBETE 3HAU€HMs He uMMeeT. | Gayul BeIcTaBisieTcs,
€CII TOJBKO OJMH M3 CHMBOJIOB, YKA3aHHBIX B OTBETE, HE COOTBETCTBYET ITAIOHY
WIA TOJBKO OJMH CHMBOJI OTCYTCTBYET; BO BCEX JPYTHUX CIy4YasX BBICTABISIECTCS
0 6amnoB.

Ecnu xonmmuecTBO CUMBOJIOB B OTBETE OoJblie TpeOyeMoro, BBHICTABISIETCS
0 GaymutoB BHE 3aBHCHMOCTH OT TOTO, OBUIM JHM YKa3aHbBl BCe HEOOXOAUMBIE
CHUMBOJIBL.

BoinonHenne 3amanuii ¢ pa3BEpHYThIM OoTBeTOM 17, 20-25 oueHMBaeTcs
JIBYMS DKCIIEPTAaMH C YIETOM NMPABHIBHOCTU M MOJHOTHI OTBeTa. MaKCHMabHBIN
NEepPBUYHBIN OaJlT 3a BBIIOJIHEHNUE 3afaHuil ¢ pa3BEPHYTHIM oTBeToM 20, 21 m 22
cocTaBiseT 2 0Oaia, 3a BeIIOJHeHHe 3amaHuii 17, 23-25 cocrasiser 3 Oaiia.
K xaxaoMy 3agaHulo NPUBOAUTCA NOAPOOHAs HMHCTPYKLIMS Al SKCIEPTOB,
B KOTOPOH YKa3bIBaeTCs, 3a YTO BBICTABISETCS KAXABIA Oamn — OT HYJS /0
MaKCHMaJbHOTO. B BapwaHTe mepea KaKIBIM THIIOM 33aJaHdil Tpeiaraercs
WHCTPYKIHSI, B KOTOPOI MPHUBEICHBI 00IIUe TpeOOBaHUS K 0(OPMIICHUIO OTBETOB.

B coorBerctBun c¢ Ilopsiakom mpoBeneHUs: TOCYAapCTBEHHONW HWTOTOBOM
aTTecTaluH Mo 00pa30BaTENFHEIM IPOrPaMMaM OCHOBHOT'O 00mmIero o6pa3zoBaHHs
(mpuka3z Munnpocsemenns Poccun n Pocobpramzopa ot 07.11.2018 Ne 189/1513,
3apeructpupoBan MuHroctoM Poccuu 10.12.2018 Ne 52953)

«64. Dx3aMeHAIMOHHBIE PA0OTHl TMPOBEPSIOTCS OBYMS OKCIEPTaMU.
ITo pesynbpraTam NMPOBEPKH SKCHEPTHl HE3aBHCUMO APYT OT APYTra BBICTABIISIOT
OayuIbl 3a KaXKAbI OTBET Ha 3a/laHusl IK3aMEHAIlMOHHOW paboThl. <...> B ciyuae
CYLIECTBEHHOTO DPACXOKIEHUSI B OajuiaX, BBICTaBICHHBIX JABYMs OKCHEpTaMH,
Ha3zHayaercs:i TpeThst TpoBepka. CylIecTBEHHOE pacXokIeHne B Oayuax
OTPENENICHO0 B KPUTEPUSIX OICHUBAHHUS 110 COOTBETCTBYIOIIEMY Y4eOHOMY
IpeaMeTYy.

Tpetnil skcepT Ha3zHAyaeTCsl MpeAceAaresieM MPeIMETHON KOMHCCHH U3
qHcia 9KCIIEPTOB, paHee He MPOBEPSABIINX IK3aMEHAIIMOHHYIO PadoTy.

TpetbeMy  oKkcmepTy — mpeAocTaBisiercss uHbGopMmamus o  Oaax,
BBICTaBJICHHBIX JKCIIEPTAaMM, paHee NPOBEPSBLUIMMHU HK3aMEHAIMOHHYIO paboTy
oOyyaromerocsi. bannbl, BbICTaBIEHHbIE TPETBUM  OKCIEPTOM,  SIBIISIOTCS
OKOHYATEITHHBIMIY.
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Cy1ecTBeHHBIMH CUUTAIOTCS CIEAYIOMINE PACXOXKICHNS.

1. PacxoxaeHus MexIy OajlaMH, BHICTABJICHHBIMH JBYMS SKCIIEPTaMH 3a
BBITIOJIHEHHUE JTF000T0 U3 3amanuii 17, 20-25, B 2 unu Oonee 6amna. B atom citydae
TPETUH 3KCIEPT IMPOBEPSCT TOJBKO TE OTBETHI HA 3aJlaHUs, KOTOPHIC BBI3BAIU
CTOJIb CYIIECTBEHHOE PacXOXKICHHE.

2. PacxoxaeHue B pe3yibTaTax OICHHUBAHUS ABYMs dKCIIEpTAaMH OTBETa Ha
onHO w3 3amaHuii 17, 20-25 3akiarovaercs B TOM, YTO OJMH SKCIEPT yKa3asl Ha
OTCYTCTBHE OTBETa Ha 3aJaHHe B dK3aMEHAlMOHHOH pabore, a APYroil skcmepT
BBICTABHJI 32 BBITIOJIHEHHE ITOTO 3aJIaHUsI HEeHYyJIeBol 0asu1. B atoMm ciryuae Tpetuit
JKCIIEPT MPOBEPSET TOJILKO OTBETHI HA 3aJIaHUS, KOTOPHIE OBLIM OLIEHEHBI CO CTOJb
CYIIECTBEHHBIM pacxoxkaeHueM. CUTyallH, B KOTOPBIX OJMH JKCIEPT yKazaja Ha
OTCYTCTBHE OTBETa B DK3aMEHAIIMOHHOW pPadoOTe, a BTOPOW JKCIEPT BBICTABHII
HYJIeBOM Oaiia 3a BBINOJHEHUE O3TOrO 3aJaHus, HE SBISIOTCS CUTYalUsIMH
CYIIECTBEHHOTO PACXOXK/ICHHS B OLICHUBAHHUU.

MakcuMalIbHBIM TIEPBUYUHBIA OaJlil 3a BBINOJHEHHE HSK3aMCHALMOHHOM
pabotsr — 45.

Ha ocHOBe 0ayjIoB, BHICTABJICHHBIX 33 BBIMOJHEHUE BCEX 3aJaHUi paboThI,
MOJICYMTHIBACTCS CyMMAapHBIH NMEPBUYHBINA 0aJUI, KOTOPBINA MEPEBOJAUTCS B OTMETKY
I10 IATHOAUIBHOM IIIKAJIE.

11. YcioBus npoBeaeHusi padoTsbl (TpedGOBaHMS K CIIELUATNCTAM)

OKk3aMeH NpOBOAUTCS B KaOmHeTaxX (pu3uku. [Ipn HEOOXOAMMOCTH MOXKHO
HCIIOB30BATh IPYTHe KaOMHETHI, OTBEYaloIe TpeOOBaHMAM 0e30MacHoro Tpynaa
TPH BBIMOJHEHUH KCIIEPUMEHTANIBHBIX 33aHU 9K3aMEHALMOHHON paboTHI.

Ha »k3amene B KaxIoM ayIuTOpUU MPHUCYTCTBYET CHEHHAIUCT IO
NPOBEACHNUIO HHCTPyKTaka M 0OeCHedYeHHIo JIabOpaTOpHBIX paboT, KOTOPBIH
MPOBOJIHT TepeJl SK3aMEHOM MHCTPYKTAX IT0 TEXHUKE OC30ITaCHOCTH ¥ CIICIUT 3a
COOMIOEHHEM TpaBUII OE€30IacCHOTO TpyAa BO BpeMs PabOThl 3K3aMEHYEMBIX
c mabopaTopHeIM o00opyndoBaHHEM. IIpuMepHas HWHCTPYKIHS II0 TEXHHKE
6e3omacHocTH NpuBeneHa B [Ipnmoxennn 3.

KoMrutekTel ~ mabopaTtopHOro  00OpyZOBaHHMs  JUIA  BBIITOJHCHHS
JKCIIEPUMEHTAIBHOTO 3a/aHusl (3a1anue 17) GopMHUpPYIOTCs 3a0J1arOBpEMEHHO, 110
HpOBEACHHUS dK3aMeHa. [l TOATOTOBKH TabOpaTOPHOTo 00OPYIOBAHUS B ITyHKTHI
NPOBE/ICHNS 332 OAMH-ABA THA IO 3K3aMeHa COOOIIAroTCs HOMepa KOMIUIEKTOB
obopynoBaHUs, KOTOpble OYyIyT HCHONB30BaThbCcs Ha OdKk3aMeHe. Kpurepun
HPOBEPKU BBHINOIHEHNS 3KCHEPHMEHTAIBHOIO 3aJaHUs TPeOyIOT HCIOJIB30BaHHS
B pamkax OI'D craHmapTH3HpOBaHHOTO JlabopaTopHOTro 00opynoBanus. [lepeucHs
KOMIUICKTOB OOOpYAOBAaHHS JUIS BBINONHEHUS OSKCIEPUMEHTAIBHBIX 3agaHUH
COCTaBJICH Ha OCHOBE THIIOBBIX HAOOpPOB Ui (PPOHTAIBHBIX pabOT MO (HU3UKE.
CoctaB 3THX HaOOpPOB/KOMIUIEKTOB OTBEYaeT TPEOOBAHMAM HAAEKHOCTU
U TpeOOBaHUAM K KOHCTPYHPOBAHMIO OSKCIEPHMEHTAIBHBIX 3aJaHdil OaHKa
JK3aMEHAalUMOHHBIX 3amaHuii OI'D. Homepa u onucanne o60pynoBaHus,
BXOJISIIETO B KOMIUIEKTHI, IpUBeeHb! B [Ipunoxkenun 2.

IIpu oTcyTcTBHM B IMyHKTaX MPOBEHEHHS dK3aMeHa KaKHX-IHOO mpuOopoB
U MaTepuajoB 00OpyIOBaHHE MOXKET OBITH 3aMCHEHO Ha aHAJIOTHYHOE C JPYTUMHU
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XapakTepucTHKaMu. B memsx oOecredeHUs] OOBEKTHBHOTO — OIICGHUBAHUS
BBITIOJIHEHHUS SKCIIEPUMEHTAIBHOTO 3a1aHusl yuacTHuKamMu OI'D B ciydae 3aMeHbI
0o0OpyZOBaHMS HA AHAJOTMYHOE C APYTMMH XapaKTePUCTHKaMU HEOOXOIMMO
JIOBECTU JI0 CBEAEHHUS OKCIEPTOB IPEIMETHOM KOMHCCHM, OCYIIECTBISIOLINX
MPOBEPKY  BBIMOJIHEHUS  33/laHWi, OINHMCAaHWE  XapaKTEPUCTUK  pPeajbHO
UCIIOJIb3YEMOI0 Ha 9K3aMeHe 000pyA0BaHuUs.

12. U3menennsi B KUM 2023 rona no cpapHenuio ¢ 2022 roqom
BHeceHbl u3MEHEHNsI B KPUTEPUH OLIEHUBAHUS pacu€THBIX 3ajau 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 YpoBennb Makcn- IIpumepHoe
HHUA npoBepsieMbIX NMpoBepsieMbIX CJIO’KHOCTH MAaJIbHbIH BpeMs
3JIEMEHTOB TpeﬁOBaHHﬁ NEePBUYHbIN BbIINIOJTHEHU A
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 YpoBennb Makcn- IIpumepHoe
HHUA npoBepsieMbIX NMpoBepsieMbIX CJIO’KHOCTH MAaJIbHbIH BpeMs
3JIEMEHTOB TpeﬁOBaHHﬁ NEePBUYHbIN BBINOJIHCHUA
coJep:KaHus K YPOBHIO oL 3anannst
10ATOTOBKH 3a 3aaHue (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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Ipunoocenue 2
IlepeyeHb KOMIIEKTOB 000py/10BaHUS

ITepeyenp KOMMIEKTOB 0OOPYIOBAHUS AN BBIMOJTHEHUS 3KCHEPUMEHTAIBHOTO
3aaHUS COCTABICH HAa OCHOBE THIOBBIX HA0OpPOB JuIi (DPOHTANBHBIX pPaboT
o (pu3HKe.

OCOOCHHOCTh KOMIUICKTOB COCTOHT B TOM, YTO OJHH KOMIUICKT IpeIHa3HAYCH
JUTS. BBITTOJIHEHMS IIETI0H CepHM AKCIEPHMEHTAIbHBIX 3afaHui. [loaToMy Uit ogHOTO
KOHKPETHOTO 3aJaHUs KOMIUIEKTHI H30BITOYHBI MO CPaBHEHHIO C HOMEHKIATYpOH
00opynoBaHUs1, HEOOXOIUMOTO IS €O BBITOTHESHUSL.

3aganus 17 gus KM OI'D 2023 r. pa3pabarbiBaloTCsl TOJbKO Ha 0ase
KOMIUIEKTOB oOopyzoBarmss Ne 1, Ne 2, Ne 3, Ne 4 u Ne 6. (3amanus
¢ Hcmonb3oBaHMEeM KoMmIiekToB Ne 5 m Ne 7 Oymyr BBommThes B KM OI'D
B TIOCTICTYIOIIFIE TOJIBI.)

Buumanue! B wmatepuanax [uis SKCHEPTOB IMPUMEPHl BO3MOXHBIX OTBETOB
Ha DHKCIEPUMEHTAJbHbIE 3aJaHUsl NPUBEACHBl B COOTBETCTBUU C PEKOMEHIYEMBIMU
XapaKTepUCTUKaMH  O0OpYIOBaHUs, YyKa3aHHBIMH B  ONHMCAaHUM  KOMILJIEKTOB.
IIpu wucHonp30BaHUM 3JIEMEHTOB OOOpPYIOBaHUS C APYTUMH XapaKTepUCTUKAMU
HEOOXOINMO BHECTH COOTBETCTBYIOIIUE H3MEHEHHS B IEPEUCHb KOMIUIEKTOB IIEpes
NIPOBEACHHEM OSK3aMEHa M JOBECTH HWH(OPMAIMI0O O BHECEHHBIX H3MECHEHHUSIX
JI0 CBE/ICHUS SKCIIEPTOB, IPOBEPSIOIINX 3aJaHHUS C Pa3BEPHYTHIM OTBETOM.

Kommiaekr Ne 1
[0

3JIEMECHTHBI 060pyz(osamm PEKOMEHAYEMbIC XapaKTCePUCTHKH

® BEChl WIEKTPOHHBIE npenen uaMepenus He menee 200 r

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

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

® IIOBapCHHas COJIb, IMaJI0OYKa JJIs1
NEPEMCIINBAHU L

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

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

0003Ha4nTH No 2

® [UIACTMKOBBII 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 aJTIOMUHHUEBBIH; V=(34,0+07) e, m=(95+2)r
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— uU3MepeHHe cpeAHeil MIoTHOocTH BemiecTBa (IMIMHAPHL Ne 1-4); apXumenoBOH CHIIBI
(mmaHApE! Ne 2—-4);

— HCCIIE[I0OBAaHME 3aBHCHMOCTH apXUMEJIOBOM CHJIBI OT 00BEMa IOIpyKEHHOW YacTH Tena
(mmmmaAp Ne 3) M OT IUIOTHOCTH JKHJKOCTH, HE3aBUCHMOCTH BBITAIKHBAIOIIEH CHIBI OT
macchl Tena (unuHAps! Ne 1 u Ne 2).

KommuiekT Ne 2

(2)

3JIEMECHTBI 060py)mnalmﬂ PECKOMEHAYEMbIC XaPAKTCPUCTUKHA

® IITaTHB JIADOPAaTOPHBII
C JepKaTeIsIMU

e nuHamoMmertp | 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 xécTrocTs (10 £2) H/m

¢ MWIIMMETPOBOH HIKanon

e Tpu rpy3a, 0003Ha4nTh Ne 1, Ne 2 | Maccoi mo (100 + 2) r kaxslit

nNe3

e HaOOpPHBIH Ipy3 WK HAOOP HaOOPHBIH IPy3, MO3BOISIONTHI
rpy30B, 0003HauuTH No 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
OTAENBHBIX IPY30B

mHa 300 MM, ¢ MIJIZTUMETPOBBIMH
JIeTeHUAMU

e JIMHEWKa U TPAaHCIIOPTUP

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

® HANpaBISIONIAs IJIHHON HE MeHee | TIOBEPXHOCTh «A» — npudnusuTensHo 0,2;
500 mMm. JIomKHBI OBITH OBEPXHOCTH «b» — mpubnmsurensHo 0,6
obecrieueHbl pa3HbIe
KOA(PHUIIMEHTHI TPEHUs OpyCcKa
I10 HAIpaBJIIoIel, 0003HAYNTH
«A» u «by»

0003Ha4nTh Ne 4

(1) PexomennyeMble XapaKTEPHCTHKH JJIEMEHTOB 00OpyIOBaHMs KOMIUIEKTa Ne 1 mOIDKHBI
obecrieynBaTh BBIIOIHEHHUE CIICTYIOIIHX OIBITOB:

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

(2) PexomeHtyeMble XapaKTEPUCTUKH 3JIEMEHTOB OOOpPYHOBAaHHMSA KOMIUIGKTa Ne 2 IOJDKHBI
00ecrednBaTh BHIIOTHEHNE CIIETYIOIINX OIBITOB:

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

— HCCIIeI0OBAaHME 3aBHUCHMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHIIBI HOPMAIBHOTO JIaBICHHS H OT
poza MOBEPXHOCTH; CHJIBI YIPYTOCTH, BOSHHUKAIOIIEH B MPYKHHE, OT CTENCHHU JAedopManun
TPy KHHBL.

© 2023 denepanbHas ciyx0a 10 Han3opy B cdhepe 00pa3oBaHus U HAYKH
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Kommuiekr Ne 3

Kommiekr Ne 4

3JIEMEHTbI o6opyu03anuﬂ

PEeKOMeHaYeMbIE XapaKTepl/lCTHKl/l(s)

3JIEMEHTBI 060py1103a1mﬂ

7)
PEKOMEHAYyEeMbIC Xap aKTepI/lCTI/lKH( )

® JCTOYHHUK ITMTAaHUA
IOCTOAHHOI'O TOKa

BBINIPSIMUTEIIb C BXOJHBIM HamnpspbkeHueM 36+42 B

uiu Oarapeitnsiii 010k 1,5+7,5 B
C BO3MOXKHOCTBIO PETYJIMPOBKHU BBIXOTHOTO
HaMPsHKECHHS

® MHMCTOYHMK ITMTaHUA
IIOCTOSTHHOTI'O TOKa

BBITIPSIMUATEIH C BXOJTHBIM HaNPsKEHUEM
36+42 B win Garapeiinbiii 6mok 1,5+7,5 B
C BO3MOXKHOCTBIO PEr'YJIUPOBKH BBIXOIHOTO
HaTPSHKESHHS

® BOJBTMETP JIBYXIIPEAEIIbHBII

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

e cobOwuparomias nuH3a 1

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

e coOuparomas JTuH3a 2

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

® aMIEpPMETp ABYXIPEAEIbHBIN

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

® pacceuBaroIias JMH3a 3

(dhoxycHoe paccrosiHue F3=— (75 £5) MM

® pe3ucTop, 0003HaYNTh R1

compotuenenue (4,7 £ 0,5) Om

e JUHeiika

nHa 300 MM, ¢ MUJUITMMETPOBBIMH
JENEHASIMHA

® pe3ucrop, 0003HaYUTH R2

conportusnenue (5,7 = 0,6) Om

® DJKpaH

e pe3uctop, 0003HauuTH R3

conporusnenue (8,2 = 0,8) Om

® HallpaBJIAIOIas

(omTHueckas ckambs)

e Ha0Op MIPOBOJIOYHBIX
pe3uctopos plS

PE3UCTOPBI 00ECTIEUNBAIOT TIPOBEICHUE
HCCIICIOBAHUS 3aBUCUMOCTH COTIPOTUBIICHHS
OT JUIHHBI, TUIOIIAIH ONEPEYHOTO CCUCHHUS
U YJICIIBHOTO COMPOTUBIICHHUS MPOBOIHHMKA

e craiin «Monens npeamMeTay

® JIaMIIOYKa

HOMMHAaJIbHOE Hanpshkenue 4,8 B, cuia Toka
0,5A

® OCBCTHUTCIIb

o0ecreunBaeT OMBITHI C JUH3AMHU
X BOBMOXXHOCTDB ITOJTYHUCHHS Y3KOT'O ITy4dKa
JJIA OIIbITA C MOJYIUJIUHAPOM

® [IepEMEHHBIN pe3ucTop
(peocrar)

conporusieaue 10 Om

®  TOJYLMIHHID

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

® COCIMHHUTEIbHBIC TIPOBO/IA,
10 1.

¢ IIJIAHIICT Ha IIJIOTHOM JIMCTC
C KPYT'OBBIM TPAHCIIOPTUPOM

Ha IUTaHIeTe 0003HaAYEHO MECTO
JUIS IOy IAIIMHAPA

® KIIIOY

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

o0ecreunBaTh BBITIOJHEHNE CJICAYIOIIUX OIIBITOB:

— HU3MEPEHHUE DJIEKTPUYECKOIO CONPOTHUBJICHHUA PE3UCTOPA, MOIIHOCTH JSJIEKTPUYECKOI'O TOKa,

pa60T1>1 DJICKTPUYIECKOTO TOKA,

(4) PekomeHiyeMbie XapaKTePUCTHKH JJIEMEHTOB 000pYyIOBaHHs KOMIUIEKTa Ne 4 OMDKHBI

obecrieunBaTh BHIIOHEHHUE CIIETYIONINX OIBITOB:

H3MEpEHHE ONTHYECKOH CHIIBI COOMparoIieil NMH3BL, (OKYCHOrO PacCTOSHUS coOuparomieit
nMH3BL (IO CBOMCTBY PAaBEHCTBAa Pa3MEpOB MpeAMETa U H300pakeHHs, KOraa MHpeaMer
pAacIonoxkeH B IBOHHOM (oOKyce), ToKa3aTels PeJIOMICHHUs CTEKIIa;

HCCIIeIOBAHNE CBOMCTBA M300paKEeHHMS, IOTYYEHHOTO C IMOMOIIBIO COOMpAIOIIeH JIMH3BI,
n3MEHEHUs! (POKYCHOTO PACCTOSHUS JABYX CIIOXKEHHBIX JINH3; 3aBUCHMOCTH yTJIa IPEIOMICHHS
OT yTJIa MaJICHUs Ha TPaHUIIE BO3AYX — CTEKIIO.

— HCCICAOBAHHUEC 3aBHCHUMOCTH CHJIBI TOKa, BO3HHUKAKOMIETO B MNPOBOAHUKE (pe3I/ICTOpBI,

JIaMII0YKa), OT HANPSHKCHHS HA KOHIAX IIPOBOAHMKA, 3aBUCUMOCTU COIPOTHBIICHHS OT JUTHHbI
NPOBOJIHMUKA, MIIOMIAIH ETO TIONEPEIHOTO CEYEHHS U YAEIBHOIO CONPOTHBIICHNS;

IIpOBEpKa NpaBuia JJIs 2JEKTPUYECKOTO HAMpPsKEHUs TPU MOCIEN0BAaTEIbHOM COEANHEHUI
NPOBOJHUKOB; NPaBHWJIa JUIA CHJIBI DJICKTPUYECKOTO TOKA IPH NapajuIebHOM COECIMHEHHH
HPOBOJHUKOB (PE3UCTOPHI U JTAMIIOUKA).

© 2023 denepanbHas cityx0a 1o Han3opy B chepe 00pa3oBaHus U HAYKH
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Kommiaekr Ne 5
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3J1eMeHThbI 000Py10BAHUS

PEKOMEHIYyEeMbIC XapaKTepl/ICTHKI/I(S)

KommuiekTt Ne 6

®  CEeKyHJOMeEp 3JIEKTPOHHBII
C IaTYMKAMHU

©)

3JIeMeHTHI 000PYI0BAHMS peKoMeH/IyeMble XapaKTepHCTHKH

® HampasJsAomas co IIKaJI0H

obecrieunBaeT yCTaHOBKY NaTYHKOB
MIOJIOXKEHUS U YCTAHOBKY IPYXKHUHBI
MasTHUKA

IITaTUB JTa0OPaTOPHBIH
C JIepKaTeNsaMu

peryar JuinHa He MeHee 40 cM, ¢ KpeIruleHUsIMU
JULSL TPY30B

® OpYCOK JIEPEBSHHBIN C MyCKOBBIM
MarHuToM

Macca Opycka (50 £ 2) r

(oHa U3 TOBEPXHOCTEH OpycKa UMeeT
OTJINYHBIHA OT IPYTUX KOI(DPUITHEHT TPCHUS
CKOJIL)KEHMSI)

OJIOK TTOABYKHBIN

0JI0K HEITOIBUIKHBIA

® IOTAaTUB C KPECINICHUEM
JUJIS HaKJIOHHOM IIOCKOCTH

®  TPaHCIOPTUP

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

JUTMHA HUTH He MeHee 50 ¢M, UCTIONb3yeTcst
OUQUIAPHBII MO/IBEC

. HUTD

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

. JTUHAMOMETP npeznen uzmepenus 5 H (C=0,1 H)

. JMHEeWKa JuHa 300 MM, ¢ MUJITUMETPOBBIMU
JICTICHUSIMI

. TPAHCIIOPTHP

e 4rpy3a

Maccol 1o (100 £ 2) r kaxk b1

e mpyxuHa |

*k€ctkocTh (50 £+ 2) H/m

e IpyxuHa 2

xéctrocth (20 £ 2) H/m

e  MepHasd JeHTa

(5) PexomeHtyeMble XapaKTEpPUCTHUKHM 3JIEMEHTOB O0OpPYHOBaHMS KOMIUIEKTa Ne S5 IOJDKHBI
o0ecreunBaTh BHIIOTHEHNE CIIETYIOIINX OIBITOB:

— H3MEpeHHe CpejHeil CKOPOCTH JIBIKEHHs OpycKa IO HAKJIOHHOM IUIOCKOCTH, YCKOPEHHUS
Opycka THpH JABWKEHHH MO HAKIOHHOM IUIOCKOCTH, YacTOTHI M IIepHoAa KoieOaHMit
MaTeMaTHYeCKOr0 MasTHUKA, YacTOThl M IepHoja KoJeOaHMil IPYXMHHOTO MasiTHHKA
(C 3IIEKTPOHHBIM CEKYHIOMEPOM);

— HCCIIEI0BAHUE 3aBHCHMOCTU YCKOPEHUs Opycka OT yrila HakJIOHAa HampapiIsIoLIeH, neproja
(dacToTBI) KONEOAHWH HHUTSIHOTO MAasTHHUKA OT JUIMHBI HUTH, Nepuoja KoieOGaHHi
NPY>KUHHOTO MasiTHHKA OT MAacchl Ipy3a M KECTKOCTU IPY)KUHBI, HE3aBUCHUMOCTH IEpUOAA
KoJIeOaHHI HUTSHOTO MasTHUKA OT Macchl Ipy3a.

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

(6) PexomeHtyeMble XapaKTEPUCTUKH 3JIEMEHTOB O0OpPYIOBAaHHS KOMIUIGKTa Ne 6 IOJDKHBI

obecreunBaTh BHIIOTHEHHE CIIETYIONINX OIBITOB:

H3MEpeHHe MOMEHTA CHJIBL, ACHCTBYIOIIETO Ha pbIyar, padoThl CHIIBI YIIPYTOCTH IIPU MOABEME
rpy3a C IOMOLIBIO HEMOABIKHOIO O0Ka, pabOThl CHJIBI YHPYTOCTH HPH HOXBEME Ipy3a
C HOMOILBIO TOABHXKHOTO GJI0Ka;

MIPOBEpKa yCJIOBUs PAaBHOBECHUS phlvara.

© 2023 denepanbHas ciyx0a 10 Han3opy B cdhepe 00pa3oBaHus U HAYKH
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Kommiaekt Ne 7

3JIeMeHThI 000PY10BAHUS

PeKOMEHAYyEeMBbIE XapaKTepI/lCTI/IKI/l(7)

KaJIOpUMETP

TEPMOMETP

BECHBI DJICKTPOHHBIC

M3MEPHUTEIBHBIN IITHHIP
(MeH3ypKa)

npenen uamepenus 250 mi (C =1 mi)

OWIMHIP CTaTbHOW HA HUTH,
0003HaunTh Ne 1

V=(25,0+0,1) cM’, m=(189+2)r

OWIMHIP ATIOMUHHUEBBIN Ha HUTH;
0003Ha4nuThH No 2

V=(250+0,1) cM’,m=(68+2) r

Obopydosanue 0151 UCNOTL30BAHUS
CReYUanucmom no usuxe:

YalHUK C TEPMOCTATOM
(ouH Ha ayAUTOPHIO)

ycTaHaBiuBaetcst Temneparypa 70 °C

TepMoMeTp (OAMH Ha aAyAUTOPHIO)

rpaduH ¢ BoI0i KOMHATHOM
TeMIIepaTypsl (OJIMH Ha ayJIUTOPHUIO)

(7) PexomeHtyeMble XapaKTEPUCTHKH 3JIEMEHTOB OOOpPYHOBaHMS KOMIUIEKTa Ne 7 IOJDKHBI
obecreunBaTh BBIIOTHEHHE CIIETYIOIINX OIBITOB:

— W3MEpEHHUE YACIBHOW TEIUIOEMKOCTH METAUIMYECKOTO NWIMHAPA, KOJIMYECTBA TEIUIOTHI,
MOTy4EHHOTO BOAONH KOMHATHOH TeMIepaTypsl (PUKCHPOBAHHONW MAcCOH, B KOTOPYO OITyIIEH
HarpeThlil IWIMHAP, KOJNWYECTBAa TEIUIOTHl, OTAAHHOTO HArpeThiM LIIMHAPOM IOCIE
OITyCKaHUs €r0 B BOJY KOMHATHOH TEMIIEPaTyphl;

—  HCCIIeJOBaHNE U3MECHEHUsI TEMIIEPaTyPhbl BOABI IIPH Pa3IMYHBIX YCIOBHSX.

© 2023 denepanbHas cityx0a 1o Han3opy B chepe 00pa3oBaHus U HAYKH
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Ipunoscenue 3
HUHCTPYKLUS
Mo npaBujaM 6e30NMaCHOCTH TPy/Aa IJIsl y4ACTHUKOB
TIPU MPOBEIEHAH IK3aMeHa B KafuHeTe GU3NKH

1. Bynpre BHUMATENbHBI W AWCHUIUIMHUPOBAHHBI, TOYHO BBIMNOJHSANTE YyKa3aHUS
OpraHM3aTopa 3K3aMeHa.

2. He mpucTynaiite K BBIOTHEHUIO pabOThI O€3 pa3pellieHus OpraHu3aTopa dK3aMeHa.

3. Pasmemniaiite npubopsl, MaTepuaibl, 000py10BaHHE Ha CBOEM pabovYeM MECTe TaKUM
00pa3zoM, 9TOOBI HCKITIOUUTh UX TaJeHNE HIH OMPOKUIAbIBAHHUE.

4. Ilepen BbIMOMHEHUEM PaOOTHI BHUMATEIBHO M3Y4YHTE €€ COJep)KaHHe U TOPSIOK
BBITIOJTHEHUSI.

5. Ilpu mpoBefeHUHN ONBITOB HE JOIMyCKalTe MpeneiabHBIX HArpy30K U3MEPUTETbHBIX
mpubOpPOB.

6.IIpn  cOopke  OSKCHEPUMEHTATBHBIX  YCTAHOBOK  HCHOJNB3yHTE  IIpOBOJA
(c HakOHEYHMKaMH U NPEAOXPAHUTEIbHBIMU 4YeXJIaMH) C IPOYHOH H30IsALHen
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 MOCJCIHIO OYepeb.
CoOpaHHYIO IIeTb BKIIOYaHTe TOJIBKO MOCIe MPOBEPKHU U C paspelleHrs Oprann3aTopa
9K3aMEHa.

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

10. TTonp3yiiTeCh UHCTPYMEHTAMHU C U30JIMPYIOLIUMH PYUKaMHU.

11.Tlo okoHYaHWU PaOOTHl OTKIIOYUTE HCTOYHUK OJICKTPONUTAHUS, TOCIE Yero
pa3depuTe NEKTPUIECKYIO Leb.

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

13. OOHapyXUB HEHCIPABHOCTh B JJCKTPHUYECKHX YCTPOUCTBAX, HAXOMSAIIUXCS IOJ
HanpsHKEHHEM, HEMEIJICHHO OTKIIIOYMTE HCTOYHHUK O3JICKTPONMUTAHHUS U COOOIIUTE
00 3TOM OpraHHU3aTOpy K3aMeHa.

© 2023 denepanbHas ciyx0a 10 Han3opy B cdhepe 00pa3oBaHus U HAYKH
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