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Cnennduxanus
KOHTPOJILHBIX U3MEPUTEJIbHBIX MATEPHAJIOB JJIs IPOBeIeHUS
B 2020 roxy 0CHOBHOI0 rocyIapCTBEHHOI0 IK3aMeHa
no ®U3UKE

1. Ha3HauyeHne KOHTPO/ILHBIX H3MepUTEIbHbIX MaTepuaaos (KMM) OI'D

OcHoBHO# rocyaapcTBeHHbIH 3k3ameH (OI'D) mpencrasnser coboit popmy
rOCYy/lapCTBEHHOH HTOrOBOI aTTecTalldy, IPOBOJUMON B LEISIX ONpelelIcHUs
COOTBETCTBHUS pe3yJIbTaToB OCBOCHUS 00yJaroIIMuUCS OCHOBHBIX
00pa3oBaTeNbHBIX IPOrPaMM OCHOBHOTO 0OOIIEro 00pa3oBaHUs COOTBETCTBYIOIIUM
TpeGOoBaHUsAM (eepabHOrO TOCYAapPCTBEHHOT0 00pPa30BATENBHOIO CTaHAApTa.
Jnst yka3aHHBIX LieNIe UCHONb3YIOTCSI KOHTPOJIbHBIE H3MEPUTENIbHbBIE MAaTePUAIIbI
(K1M), mnpexacrapistomye coO0i KOMIICKCHl 3aJaHUi CTaHIAPTH3UPOBAHHOMN
(hopMmbI.

OI'D npoBoautcst B coorBercTBUM ¢ DenepanbHbiM  3akoHOM  «OO0
oOpazoBanuu B Poccuiickoit @eneparm» ot 29.12.2012 Ne 273-03 u IMopsakom
IIPOBEAEHUSI TOCYJapCTBEHHOH WTOTOBOM AaTTeCTalluM IO 00pa30BaTENbHBIM
IIporpaMMaM OCHOBHOTO OOIEro o0pa3oBaHMs, YTBEPKAEHHBIM IPUKA30M
Munrnpocsenienus: Poccun u Pocobpranzopa ot 07.11.2018 Ne 189/1513.

2. JlokyMeHTBl, onpeaesiiomue conep:xxanne KUM OI'2

Copmepxxanne  KMM  onpepensiercss  Ha  ocHoBe — DenepanbHOro
rOCYJJApCTBEHHOT'0 00pa30BaTEIBHOTO CTaHaPTa OCHOBHOTO 00I1ero 00pa3oBaHus
(npuka3z MunoOpHayku Poccun ot 17.12.2010 Ne 1897) ¢ yuérom IIpumepHoit
OCHOBHOI 00pa3oBaTeNbHOM MPOrpaMMBl OCHOBHOTO OOIIEro oOpa3oBaHHS
(omoOpena pemenneM DenepalbHOrO Y4eOHO-METOANYECKOr0 OOBEAMHEHHUS I10
obuiemy obpazoBanuto (rmpotokoi ot 08.04.2015 Ne 1/15)).

B KHM obecnieueHa MpeeMCTBEHHOCTh TPOBEPSIEMOTO COJCPIKAHHUS C
®denepallbHBIM KOMIIOHEHTOM TOCYJApCTBEHHOIO CTaHJapTa OCHOBHOTO 0OIIero
oOpazoBanuss 1o ¢usuke (npuka3 MwuHoOpazoBanusi Poccun ot 05.03.2004
Ne 1089 «O06 ytBepkaenun @DenepanbHOrO0 KOMIIOHEHTa T'OCYJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB HAYAIBHOTO OOIIEro, OCHOBHOTO OOLIEro H
cpenHero (I0JIHOro) o01ero 00pasoBaHusm).

3. loaxoas! K BBIOOPY CTPYKTYPHI U coaep:xanust KUM OI'D
B KHWM mpeacraBieHsl 3aiaHusi, OPOBEPSIOLINE CIEAYIOIINE TPYIIbL
NIPEIMETHBIX PE3YJILTAaTOB:

— OCBOCHHC TOHITUHHOrO anmapara Kypca (U3MKM OCHOBHOM IIKOJIBI |
YMEHHMS IPUMEHSATh U3y4EHHBIE TOHATHUS, MOJIENIN, BETMYNHBI M 3aKOHBI IS
aHann3a QU3NYECKUX SIBICHUIA U MPOLIECCOB;

— OBJAJCHHE METONOJOTMYECKUMH YMEHHAMH (TIIPOBOIUTH H3MEPEHUs,
UCCIIEIOBAHUS U CTaBUTh OIIBITHI);
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— IIOHUMaHME IIPUHLUIIOB ICHCTBUS TEXHUUECKUX YCTPOICTB;

— yYMEHHe 10 paboTe ¢ TeKCTaMH (PU3MIECKOTO COJePKAHHS;

— yMEHHE pelllaTh pacyETHbIE 3a/aud U NPUMEHATH HOIYyUYEHHBIE 3HAHUS JULL

00bsiCHEeHUs (PU3UUECKUX SBJICHUII U IIPOLIECCOB.

I'pynna u3 14 3amaHuii 0a30BOro M IOBBILICHHOTO YPOBHEH CIIOXKHOCTH
IpOBepsieT OCBOCHME TOHATHHHOTO ammapara Kypca Gm3nki. KimtoueBBIME B 3TOM
Ol0Ke SBISIOTCA 3afaHMd Ha paclo3HaBaHME (U3MYECKHX SBICHMH Kak B
CUTyaludax JKHU3HCHHOI'O XapakTepa, TaK KW Ha OCHOBC OIIMCaHUs OIIBITOB,
JEMOHCTPUPYIOIIMX NPOTEKaHHE pa3lIuuHbIX sBieHuil. Kpome Toro, 3xmech
IPOBEPSIOTCS MPOCTHIE YMEHHS IO PACIHO3HABAHUIO (U3MYIECKHX IOHSATHH,
BeJIUUUH U GopMyll U OoJiee CIOXKHBIE yMEHHUS 110 aHAIU3Y PA3IMUIHBIX IPOLECCOB
C MCTIOJIb30BaHUEM (HOPMYIT ¥ 3aKOHOB.

I'pynna u3 TpéX 3agaHuii IpoBepseT OBJAICHHE METO]0JIOTHYECKUMH
YMEHUSAMH. 3Aech MpeAnaraloTcs Kak TeOopeTHUYeCKUe 3aJlaHHs Ha CHATHE
[IOKA3aHUH M3MEPUTENbHBIX HPUOOPOB M aHAIU3 PE3YyNbTATOB ONBITOB IO HX
ONHMCAHMIO, TAaK M SKCIEPHMEHTAIbHOE 3aJaHHe Ha pPealbHOM O0OpYIOBaHUM Ha
IIPOBEACHUE KOCBEHHBIX H3MEPEHHUH, IPOBEPKY 3aKOHOMEPHOCTEHl MM
UCCIIEI0BaHUE 3aBUCUMOCTEN (PU3NUECKUX BEIUUHH.

B Ka)I(ZLbIﬁ BapuaHT BKJIIOYCHO 3alaHUEC, IIPOBEPSAIONICC TIOHUMAaHUC MPUHIUIIA
JEHCTBUS Pa3JIMYHBIX TEXHUYECKMX YCTPOMCTB, M TPU 3aJaHMs, OLECHUBAIOIIUX
paboTy ¢ TekcTamu (pusuueckoro cogepxanus. IIpa 3ToM IpOBEPSIIOTCS yMEHHA
UHTEpIpETAllUy TEKCTOBOM HH(opManuu u e€ HUCHONb30BaHHA IIPU PELICHUU
yueOHO-IIPaKTUIeCKHX 3anad. Pabota ¢ uHbopmanueid Gpu3nueckoro copepaHus
IIPOBEPSETCS. U ONOCPEJOBAHHO YepEe3 MCIONb30BaHUE B TEKCTAX 3aJaHUi ApYyrux
0JI0KOB pa3IUYHBIX CIOCOOOB IpeAcTaBileHUs HHGOPMALUU: TEKCT, IpadUKH,
CXEMBI, PUCYHKHU.

brox u3 4eThIpéx 3a1aHu MOCBSAIIEH OLIEHKE YMEHUS pellaTh KaueCTBEHHBIE U
pacuéTHble 3afa4yd 10 (GH3MUKe. 3[eCh MPENIaraloTcsl HECIO0XKHBIE KaueCTBEHHbIE
BOIIPOCHI, CKOHCTPYHPOBaHHbIE Ha 0a3ze yduyeOHOM cCHUTyalud HIM KOHTEKCTa
«KA3HEHHOM CUTyallun», a TaKXKe paC‘{éTHble 3aJla4yy IOBBIIICHHOTO U BBICOKOI'O
YPOBHEH CIIOKHOCTH IO TPEM OCHOBHBIM pasJiesiaM Kypca Gpu3uku. J[Be pacuéTHble
3a7a4d UMEIOT KOMOMHUPOBAHHBIN XapakTep U TPeOylOT UCIOIb30BaHUS 3aKOHOB
1 GopMyI1 U3 ABYX pa3HBIX TEM WU pa3/ielloB Kypca.

ConepxaHue 3aJaHUil OXBAaTHIBACT BCE pas/ieNibl Kypca (H3UKH OCHOBHOM
IIKOJIBI, IPH 3TOM OTOOpP COAEpKATENbHBIX 3IEMEHTOB OCYIIECTBIACTCS C yIETOM
UX 3HaYUMOCTU B 0011€00pa30BaTeIbHOM OATOTOBKE SK3aMEHYEMBIX.

B paboty BKIIOYEHBI 3aJaHUsl TPEX YPOBHEH CIOXHOCTH: 0a30BOro,
HOBBIIIEHHOTO U BBICOKOTO.

3agaHusg 06a30BOr0 ypOBHA pPa3pabaThIBAIOTCA Ul OLIEHKH OBJIAJECHUS
Haubosiee BaXXHbIMU IPEIMETHBIMU pe3yldbTaTaMM M KOHCTPYHUPYIOTCS Ha
HanboJiee 3HAUMMBIX JIEMEHTax colepkaHus. Mcnonp3oBanue B paboTe 3agaHui
HOBBIIIEHHOTO M BBICOKOTO YPOBHEH CIOKHOCTU IIO3BOJIAET OLICHUTh CTENEHb
HOATOTOBJIEHHOCTH 3K3aMEHYEMOI0 K IIPOJOJDKEHUIO OOydeHUs B Kiaccax ¢
yIIIyONnEHHBIM U3ydeHHeM (DU3UKH.
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OOBEKTUBHOCTh  INPOBEPKUM  3aJaHUH € pa3BEPHYTHIM  OTBETOM
ofecrieunBaeTCs  €IUHBIMM  KPUTEPHSIMU  OLICHMBAHMSA, ydyacTHEM  JBYX
HE3aBUCHMBIX  JKCIIEPTOB, OLCHUBAIOIINX OJHY pabOTy, BO3MOXHOCTBIO
Ha3HAYCHUS TPETHEro SKCIEPTa U HATUYHUEM NPOIETy Pl alleJIISIIUH.

4. Cs13b 3k3aMeHanMoHHOI Moaesn OI'D ¢ KUM EI'D

Ok3amenannonHas monens OI'D u KM EI'D mo ¢wusuke crpositest, nexons
13 €OUHONW KOHLENIUH OLEHKH Y4YeOHBIX IOCTI)KEHHMH HK3aMEHYeMBIX [0
yueObHOMY mpenmery «¢u3uka». EnuHble Mmoaxonasl 00eCIeduBalOTCS MPEkae
BCEro MpOBEPKOi Bcex (POPMHUPYEMbIX B paMKax IPEroJaBaHus MpeIMeTa BUI0B
nesitenbHOCTH. [Ipyu 3TOM HCHONB3YIOTCS CXO/AHBIE MOJENIH 3aJaHUM Ul OLCHKU
c(hOpPMUPOBAHHOCTH OJMHAKOBBIX BHJOB JesrenbHocTH. [Ipu oTGope Mopeneit
3aJaHUH YUUTHIBAIOTCS PA3IHUUs B YPOBHAX (POPMUPOBAHUS OT/IEIILHBIX YMEHHH B
paMKax KypcoB (GU3MKU OCHOBHOH U CpeAHEH IIKOIbI.

MOXHO OTMETUTH /1B 3HAUMMBIX OTJIHYHUS 3K3aMEHAIMOHHOW monenu OI'D
or KM EI'D. Tak, TexHoimormdeckne OcOOCHHOCTH mpoBeneHus EID He
MO3BOJISIIOT ~ O0ECHEYUTh  TIOJIHOLEHHBIH  KOHTPOJIb  C(HOPMHPOBAHHOCTU
SKCHEPUMEHTAJIbHBIX YMEHHH, M OTOT BHJA JCATEILHOCTH IPOBEPAETCS
OIIOCPEIOBAaHHO NPU MOMOIIM CIEIHAIbHO pa3pabOoTaHHBIX 3aJaHUil Ha OCHOBE
¢dororpaduii. [Iposenenne OI'D He COAEPKUT TAaKUX OTrpaHUYEHHUH, TO3TOMY B
paboTy BBEIEHO SKCHEPUMEHTAIbHOE 3a/laHKE, BBINOJIHACMOE Ha peaJbHOM
obopynoBanun. Kpome Toro, B sk3ameHaunoHHOW monenu OI'D Gomee MmmMpoko
mpefcTaBieH OJOK IO MpoBepke NpUEMOB paboOThl C  pa3HOOOpazHOU
nHdopmaruell GU3NIECKOro COoIePIKaHuUs.

5. XapakTepucTnka cTpyKTypbI M coaep:;kanna KUM OI'9

Kaxplii BapuaHT 5K3aMEHAIIOHHOM paboThl BKIIOYaeT B ceds 25 3amaHuid,
pasnuuaromuxcst GOpMOil U ypOBHEM CIIOXKHOCTH. B paboTe ucHonb3yroTcs
3aJaHusA C KPATKUM OTBETOM M Pa3BEPHYTHIM OTBETOM.

B 3zagarmsx 3, 15, 19 u 20 HeoOXoauMo BEIOpaTh OJJHO BEPHOE YTBEPIKIACHHE
U3 YETHIPEX MPEUIOKEHHBIX U 3alMcaTh OTBET B BUjE onHOU mudpsl. K 3ananusam
5-10 HeoOXOIMMO NPUBECTH OTBET B BHJE LEJIOT0 YHUCIA WM KOHEYHOH
necaTuuHon npodu. 3amanus 1, 2, 11, 12 u 18 — 3amaHust HA COOTBETCTBHUE, B
KOTOPbIX HEOOXOAWMO YCTaHOBUTH COOTBETCTBHE MEXIY JABYMs TIpyNnamu
00BEKTOB WJIM IMPOLIECCOB HA OCHOBAHUM BBISBJICHHBIX NMPUYUHHO-CIIEICTBEHHBIX
cBsi3eil. B 3amanusx 13, 14 u 16 Ha MHOXKECTBEHHBIH BBIOOp HY)KHO BBIOpATh J1Ba
BEPHBIX YTBEP)KACHUS U3 IATH NpeANoKeHHbIX. B 3amanum 4 HeoOxomumo
JIOTIOJIHATh TEKCT CJIOBaMH (CIOBOCOYETAHMAMH) W3 IPEUIOKEHHOro cHucka. B
3aJaHUSAX C Pa3BEPHYTHIM OTBETOM HEOOXOAMMO MPEACTaBHTh PEUICHUE 3a/a4d
WM 1aTh OTBET B BUJE OOBSICHEHHS C OTIOPOI Ha N3yU€HHbIE SBJICHUS WIN 3aKOHBI.
B Tabnuue 1 npuBeneHo pacnpeaereHue 3aJaHuii B padoTe ¢ y4€TOM HX TUIIOB.
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Tabnuya 1
Tunwl 3a0anutl, UCNOTLIYIOWUXCS 8 pabome
IIponent
Makxcu- MAaKCUMaJIbHOIO
Konu- | manpHbI | mepBUYHOTO Oayuia 3a
Tune! 3aganmii YeCTBO | MEpBUY- | 3aJaHUs JaHHOTO THUIA
3aJaHUI HBIN OT MaKCUMAJIbHOT'O
Oamn MEPBUYHOTO Oaja 3a
BCIO paboTy, paBHOTO 43
C KpaTkuM OTBETOM B BUJE 4 4 9
OJIHOM 1T PEI
C KpaTkuM OTBETOM B BHJE 6 6 14
qucia
C KpaTKUM OTBETOM B BHJE 9 17 40
Habopa nudp (Ha COOTBETCTBHUE
1 MHOKECTBEHHBII BbIOOD)
C pa3BEpHYTHIM OTBETOM 6 16 37
Uroro 25 43 100

6. Pacnpenenenue 3aganmii KMM OI'D mno coaep:kaHuiio, NpoBepsieMbIM
YMEHHSIM U C0CO0aM JesiTeTbHOCTH

Kaxaplii BapuaHT COAEPXKHUT ISITh TPYIN 3aJaHuid, HaIpaBICHHBIX Ha
IIPOBEPKY PA3IMYHBIX OJIOKOB yMEHHUH, (OPMHPYEMBIX IpU M3yYEHHH Kypca
¢usuku. B Tabmuie 2 mnpuBeACHO pacrpeneNieHHe 3aJaHuil Mo OJoKam
MIPOBEPSEMbIX YMEHHH.

OU3UKA, 9 knacc 6

B pabore KOHTPOIHPYIOTCS OIEMEHTBI COJACPIKAHHS W3 CICAYOIIHX
pa3nmenoB (TeM) Kypca (H3WKU: MEXaHWYECKHE SIBJICHHS, TEIUIOBBIC SIBICHUS,
JIIEKTPOMATHUTHBIE SIBJICHUST U KBAaHTOBBIC siBICHUsI. OOIIee KOIHYECTBO 3aJaHui
B paboTe MO KaKAOMY M3 Pa3eioB NPHOIM3UTEIBHO MPOIOPLUOHAIBHO €ro
COJIePIKATEIbHOMY HAIMOJHCHHIO M YIeOHOMY BPEMEHHU, OTBOAUMOMY Ha H3yUCHHE
JIAHHOTO pasJielia B IIKOJIBHOM Kypce ¢u3uku. B tabmuie 3 naHo pactpeneieHue
3a/laHUil 110 pa3jernam.

Tabauya 3
Pacnpedenenue 3a0anuti no OCHOBHbIM COOEPICAMENbHBIM pazdenam (memam)
Kypca Quzuru

Paznen xypca GU3MKH, BKIFOUEHHBIH KonnuecTBo 3aganuii
B paboTy Bcs pabora
MexaHn4ecKHe ABJICHUS 9-14
TennoBsie SBJICHUS 4-10
DNeKTPOMAarHUTHBIE SIBICHUS 7-14
KBaHTOBBIC sIBIEHUS 1-4
Htoro 25

Tabauya 2
Pacnpeoenenue 3adanuii no 6noxam npogepsemuvix ymeHuil
IIpoBepsiemble yMeHUS KoauyectBo
3alaHuil
Brnagenne  NOHATHHHBIM = ammapaToM  Kypca  (U3HKH: 14

pacrio3HaBaHUE SBJIICHWH, BBIYMCICHUE 3HAYCHUS BEJIMYUH,
HCIIONB30BAaHUE 3aKOHOB W (OPMyN Uil aHaIM3a SIBICHUH H

IIPOLIECCOB

Merononorudeckue yMmeHus (IPOBEJCHHE M3MEPEHUH W 3
OTIBITOB)

[lonumanue NpUHLUNOB [eHCTBUS TEXHUYECKUX YCTPOWCTB, 1

BKJIaJl YYEHBIX B Pa3BUTHUH HAYKU

Pabora ¢ TeKCTOM (pU3UYECKOTO COAEPKAHUS 3
Pemnrenne pacqETHBIX M Ka4eCTBEHHBIX 3a/1a4 4
Htoro 25
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DKcrepuMeHTalbHOe 3a1anue 17 npoBepsier:

1) ymenue nposooums KoceenHvie usmepeHus Guauieckux eauyun: IIOTHOCTH
BELIECTBa; CHIbI Apxumena; kKodduiueHTa TpeHHs CKOJIBKCHHUS; KECTKOCTU
MIPY>KHHBI; MOMEHTAa CHJIBI, JEHCTBYIOIIEr0 Ha pblyar; padoThl CHIBI YIPYTOCTH
IIpU MOIbEME TPy3a C MOMOILBIO MTOJBHKHOIO WIIM HEMOABHKHOTO 0JI0Ka; paboThI
CHJIBI TPEHHSI; ONITUYECKOW CHIIBI M (POKYCHOTO PaCCTOSIHUSI COOMpAIOIICH JINH3BL;
NIEKTPHIECKOTO COMPOTUBIICHHUS PE3UCTOPA; paOOTHI H MOIITHOCTH TOKA,;

2) ymenue npedcmasisimeb IKCHePUMEHMANbHbIE pe3yIbmamyl 8 eude maobauy,
2pauKos U CXeMAmuueckux PUCyHKog U 0elambv 6ble00bl HA OCHOBAHUU
NONYUEHHBIX IKCNEPUMEHMATbHBIX OAHMBIX: O 3aBUCUMOCTH CHIBI YIPYTOCTH,
BO3HHUKAIOLIEH B NPYXUHE, OT CTENEeHH AedOpMalry NPYKUHBI, O 3aBUCHMOCTH
CHJIBl TOKa, BO3HMKAalOIIEH B NPOBOJAHUKE, OT HANpPSKEHHUS Ha KOHIAX
MIPOBOJHMKA; O 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBXEHHSI OT CHJIBI HOPMAJIbHOTO
JaBJIEHHS; O CBOMCTBAaX M300paKeHUS, MOIYyYEHHOTO C IIOMOILIBI0 COOMparomen
JIMH3BL;

3) ymenue npoeodums KCNEPUMEHMANLHYIO NPOGEPKY PUIUYECKUX 3AKOHO8 U
cnre0cmeuil:  TIPOBEpPKAa MpaBWia ISl DJIEKTPUYECKOTO HANPSHKEHUS IpH
IIOCJICIOBATEIEHOM COEJUHEHNH PE3HCTOPOB, MNpPOBEpKAa NpaBWiIa ISl CHIIBI
NIEKTPHIECKOTO TOKA MPH MapaUIeTbEHOM COSTUHEHHU PE3HCTOPOB.

7. Pacnpenenenue 3aganuiit KUM OI'D no ypoBHSIM CJI0KHOCTH

B paGoTte mpexcTaBieHbl 3aJaHUs Pa3HbIX YPOBHEH CIOKHOCTH: 0a30BOTrO,
MIOBBIILIEHHOTO U BBICOKOro. B Tabnuue 4 npeacraBiieHo pacrpenesieHne 3aiaHui
10 YPOBHIO CIOKHOCTH.
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Tabnuya 4
Pacnpeoenenue 3a0anuii no yposHio cnodicnocmu
Makcr- TIponeHT MakCUMaIbHOTO MEPBUYHOTO
YpoBeHs Komu- MATLHLL Oasuta 3a 3aJJaHus TAHHOTO YPOBHS
CJIOYKHOCTH 4eCTBO N CJIOKHOCTH OT MaKCHMaJBHOTO
N . | mepBUYHBIN
3aJaHui 3aJaHAi Sa NepBUYHOro Oasia 3a BCIo pabdory,
paBHoro 43
bazoBrrit 16 21 49
[ToBbILICHHBIH 6 13 30
Bricokwnii 3 9 21
Uroro 25 43 100

8. IlIponoskuteasnocts OI'D no pusuxe

Ha Brmmonrnenue Beeii pabotel otBoguTcst 180 MUHYT.

[MpumepHOe BpeMsl Ha BBHINOJHEHHE 33JIaHMH Pa3IMYHBIX 4YacTed paboThI
COCTaBIISICT:

1) 1t KaXI0T0 3a/1aHKSI C KPATKHM OTBETOM — 3—5 MUHYT;

2) TS KOKAOTO 3aaHus ¢ pa3BEPHYTHIM OTBETOM — OT 10 10 20 MUHYT.

9. lonoJHUTEILHBIE MATEPHAJIBI H 000PyI0BaHHE

[lepeyeHs MOMONHHUTENBHBIX MaTEpHaloB M O00OpPYIOBAaHUS, MCIOJIE30BAHHE
KOTOpbIX paspemeHo Ha OI'D, yTBepkmaercss NpPUKa3oM MUHIPOCBEICHUS
Poccun u PocoOpHagzopa. YdacTHHKaM 5K3aMEHa pa3pellaeTcs IMO0Jb30BaThCs
HETPOrpaMMHUPYEMBIM KIBKYJIATOPOM (IUIS1 KaXKJOTO YYEHHKA) C BOSMOXKHOCTBIO
BBIUUCIICHHUS TPUTOHOMETpHUYeckux (QyHKUuil (cos, sin, tg) u JmHeWkoi. s
BBINOJIHEHHUS SKCIIEPUMEHTAIBHBIX  3aJaHuil UCIIOJIb3YOTCS Ha0OPBI
o0opynoBaHus (TONHBIA MEpeYeHb MAaTepHanoB M OOOPYHOBaHMS HPUBEICH B
[punoxenuu 2).

10. Cucrema oOneHUBAHMSI  BBINOJHEHHS] OTACJbHBLIX 3aJaHMid M
IK3aMeHAIMOHHOI PadoThI B EJIOM

3amanus 3, 5-10, 15 u 19,20 ¢ xpaTkuM OTBETOM B BHJIE YHCJA WU OJHOU
nuGpPBI CYUTAIOTCS BBHITIOTHEHHBIMHY, €CIIH 3aITUCAHHOE B OTBETE YUCIIO MK u(pa
COBMaAaeT ¢ BepHbIM 0TBeTOM. OTBET Ha KaXK/10€ U3 TAKUX 3a/JlaHHH OL[CHUBAETCS
1 GamtoMm.

OtBeT Ha 3amaHue 2 ¢ KPAaTKUM OTBETOM B BHUE IMOCIEIOBATEILHOCTH (P
oueHuBaercs 1 Oanom, eciu BepHO ykas3aHbl 0o0a snemeHTa orBera, U 0 Oasos,
€CITH JIOMYIICHBI OJTHA WJTH JIBE OIIHUOKH.

OTBeTHI Ha 33aHUS C KpaTkuM oTBeToM 1, 4, 11-14, 16 u 18 omennBarorcs
2 Ganymamu, eciii BepHO yKa3aHbI BCE DJIEMEHTHI 0TBeTa; 1 6ammom, eciii AomyieHa
omunOKa B OJHOM M3 3JIEMEHTOB OTBeTa, U (0 OansoB, eciiu B OTBETE AOMYIICHO
Oostee onHOM ommOKK. EcIu KOMMYecTBO IIEMEHTOB B OTBETE OOJIBIIE KOJUIECTBA
SJIEMEHTOB B TAJIOHE WIIH OTBET OTCYTCTBYET, TO cTaBUTCS () Gaiios.
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Brmmonnenne 3amanmii ¢ pa3BEpHYTHIM oTBeToM 17, 21-25 omneHmBaercs
JBYMS 3KCIIEPTaMU C Y4ETOM NPaBHIBHOCTU M ITOJHOTHI OTBETa. MaKCHUMabHbIN
NEepBUYHBIA Oa/ul 3a BBINONHEHUE 3aJaHMi ¢ pa3BEPHYTHIM OTBeTOM 21 u 22
cocTaBisieT 2 Oaiia, 3a BBITONIHEHME 3amanuii 17, 23-25 cocrasinsger 3 Gamra. K
KaXIOMY 3aJaHUI0O IMPUBOAMTCS NOAPOOHAs WHCTPYKLHS IS OIKCIEPTOB, B
KOTOPO# YKa3bIBaeTCs, 3a 4YTO BBICTABISIETCS KaXIbld Oaul — OT HyNs [0
MaKCHUMaJIbHOTO Oasa. B BapHaHTe Mepel KAKIABIM THIIOM 3aJaHUH MpeaaraeTcs
HMHCTPYKLHS, B KOTOPOH MPUBENEHBI 001IHe TpeOoBaHHs K 0pOPMIICHHIO OTBETOB.

MakcuManbHOe KOJIMYECTBO TIEPBUYHBIX OaljoB 3a BBINOJHEHUE BCEX
3amanuii KIIM — 43,

B coorBerctBum c¢ Ilopsaxom mpoBeneHHsT TOCYyJapCTBEHHOM WTOTOBON
aTTecTalluy MO 00pa30BaTENLHBIM IPOrpaMMaM OCHOBHOTO 0O0IIero o0pa3oBaHuUs
(npuka3 Munnpocsemenus Poccuu 1 PocobpHanzopa ot 07.11.2018 Ne 189/1513,
3apeructpupoBad MunwoctoM Poccun 10.12.2018 Ne 52953)

«64. Dx3aMeHalMOHHBIE pabOThl TPOBEPSIOTCA JABYMs dKcrepramu. Ilo
pe3yabTaTaM MPOBEPKH SKCHEPTHl HE3aBHCUMO JPYT OT JPYra BHICTABIIAIOT OaJuIbl
3a KaXIbli OTBET Ha 3aJaHus OSK3aMEHAlUMOHHOW pabotel.. B  ciywae
CYHICCTBEHHOI'0 PAaCXOXICHUSA B 6annax, BBICTABJICHHBIX JBYMS OJKCIEPTaMHU,
Ha3HayaeTcsi TpeThsl mpoBepka. CymIecTBEHHOE pAacXOXIeHWe B Oaiiax
ONpeNiesieH0 B KPUTEPUSX OLEHHWBAaHMS II0 COOTBETCTBYIOLIEMY Yy4eOHOMY
IIPeAMETY.

Tpernif okcmepT Ha3HaYaeTcsl NpeiceAaTeseM MNpPeIMETHOH KOMHCCHU U3
YHCIIa HKCIIEPTOB, paHee He MPOBEPSIBIIMX YK3aMEHAIIHOHHYIO PadoTy.

TperbeMy  oKcrepTy — mpenocTtaBisieTcss  MHpopManus o - Oaiax,
BBICTAaBJIEHHBIX OKCIEPTaMH, paHee MPOBEPSBIIMMHU DK3aMEHAIIMOHHYIO padoTy
oOydvaromierocsi. baybl, BBICTaBICHHBIE TPETBHM  OKCIEPTOM,  SBISIOTCS
OKOHYATEJILHBIMI.

CyLLleCTBeHHbIM CUHUTACTC PACXOXKIACHUC MEKIAY 6annaM1/1, BbICTaBJICHHBIMH
JBYMS SKCTIIEPTaMH 32 BBITIOJIHEHHE JF000T0 U3 3ananuii 17, 21-25 B 2 i Gosee
Oamna. Tperwil SKCIepT MPOBEpsieT TONBKO TE OTBETHl Ha 3aJaHUs, KOTOpPBIS
BBI3BaJIU CTOJIb CYIIECTBEHHOE PACXOXKICHUE.

Ha ocHoBe 0aynoB, BBHICTaBICHHBIX 3a BBIIOJHEHHE BCEX 3alaHUil paboOTHI,
MIOZICYNTHIBACTCS CYMMApHBIH MEPBIYHBINA 0aJl1, KOTOPBIH NEPEBOJUTCS B OTMETKY
0 MATHOAIUTLHON IIKaJe.

11. YcaoBus npoBeaeHusi padoThl (TPeGOBaHUS K CIIEIUATNCTAM)

Ok3amMeH npoBoAutrcs B KaOuueTax ¢usuku. IIpu HE0OXOIMMOCTH MOXKHO
HCIIONb30BATh JIpyrie KaOUHEeTHI, OTBeYaloIue TpeboBaHUsIM 6e30IacHOro Tpyaa
IIPY BBIMOJHEHUH YKCIICPUMEHTANBHBIX 3aJaHUi 9K3aMEeHAILIMOHHOM paboTHI.

Ha »Kx3aMeHe B KaxJ0H ayIUTOPUM IPHUCYTCTBYeT CIICHUAIHCT IO
MPOBEICHUIO HHCTPYKTaXa W OOECIHECUYCHHIO JIA0OpAaTOPHBIX pabOT, KOTOPBIH
IIPOBOJUT TIepe dK3aMEHOM MHCTPYKTaX MO TEXHHKE 0€30MacHOCTH U CIEIHT 3a
COOJIIOICHIEM IpaBHJI 0E30IIaCHOrO TPyXa BO BpeMs PabOTHl 3K3aMEHYEMBIX C
nabopaTopHbIM  obopynoBaHueM. [IpumepHas HMHCTPYKIMS IO  TEXHHUKE
Oe3omacHocTH npuBeaeHa B [Ipunoxenun 3.
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KoMIuiekTs! 1abopaTopHOro 000pYHAOBaHUS JUIS BBITOTHEHHS JIAOOPaTOPHON
paboTsr (3aganue 17) hopMupyIOTCs 3a0JIarOBPEMEHHO, JI0 TIPOBEICHUS dK3aMEHa.
Jst OATOTOBKY J1a00paTOpHOTo 00O0PYIOBAHUS B IYHKTHI IIPOBEJICHUS 332 OIMH-
IIBa JTHS JI0 dK3aMeHa COOOINAIOTCS HOMepa KOMIUIEKTOB 000pyIOBaHMs, KOTOPEIE
OyIyT WCIIONb30BaThCS Ha OJK3aMeHe. KpUTepUH TPOBEPKH  BBHITOJIHEHHUS
naboparopHold  paboTel  TpeOyOT  HUcCHonb3oBaHuMs B pamkax OI'D
CTaHJApTH3UPOBAHHOTO JlabopaTopHOro oOopyAoBaHMsA. IlepeueHb KOMIUIEKTOB
00OpyIOBaHMSI UISl BBINOJHEHUS! IKCIIEPUMEHTAIBHBIX 3aJaHHi COCTaBJICH Ha
OCHOBE THIIOBBIX HabOpoB Iuii (PpoHTambHBIX pador mo ¢usuke. CocraB 3THUX
Ha0OpPOB/KOMIUICKTOB OTBEYaeT TPEOOBAHUAM HAAEKHOCTH W TpPeOOBAHUSAM K
KOHCTPYHPOBAHMIO OJKCIEPUMEHTAIBHBIX 3afaHui OaHKa JK3aMEHAI[OHHBIX
3aganuii OI'D. Homepa u omucanue 00OpYIOBaHUs, BXOISIIETO B KOMIUICKTEHI,
npuBezeHsl B [Ipunoxennu 2.

ITpu oTCYTCTBHM B MyHKTax IIPOBEACHHS 3K3aMEHA KaKHUX-JIHOO IpHOOPOB U
MarepuagoB o0OpyIOBaHHE MOXET OBITh 3aMEHEHO Ha AHAJIOTHYHOE C APYTUMH
XapakTepucTHkaMu. B nemsix oOecreueHuss OOBEKTUBHOIO — OLICHMBaHUS
BBINIOJHEHUST JlabopaTtopHoil pa®oTsl ywyacTHukamMu OI'D B ciyuae 3aMeHBI
00OpyIOBaHMSI Ha AaHAJOTWYHOE C JPYTMMH XapaKTePUCTUKaMH HEOOXOIUMO
JNOBECTH 1O CBEIOCHUSI OKCIIEPTOB NPEIMETHOH KOMHCCHH, OCYLIECTBIISFOLINX
IIPOBEPKY  BBLINOJAHEHMs  3aJaHUil, ONUCAaHME  XapaKTEPUCTUK  PEaJbHO
UCTIONIB3YEMOT0 Ha SK3aMeHe 000pyI0BaHHUS.

12. U3menenusi B KUM 2020 roga no cpaBHenuio ¢ 2019 rogom

B 2020 r. u3sMeHunach CTPYKTypa 5K3aMEHAallMOHHOW paloThl. 3ajaHus B
paboTe BBICTPAaMBAIOTCS, HCXOMS U3 MPOBEPsAeMBIX Tpynn yMmeHuil. [1o cpaBHeHHIO
C TPEeIBIAYIIAM TOIOM o0IIee KOJIMIECTBO 3aJaHUil B dK3aMEHAIIMOHHOW padoTe
yMeHbIeHo ¢ 26 10 25. KonuuecTBo 3a1aHuii ¢ pa3BEPHYTHIM OTBETOM YBEJIMYEHO
¢ 5 1o 6. MakcuManbHbIH 0all 32 BBITOJHEHHE BCEX 33aHUN paOOThl yBETHUMICS
¢ 40 o 43 Gamos.

B KM 2020 r. ucrmonb3yroTcsi HOBBIE MOJENH 3aJaHUN: 3alaHue 2 Ha
pacrio3HaBaHue 3aKOHOB M (OpMYII; 3a/laHue 4 Ha TPOBEPKY YMEHUS OOBICHSTH
(u3uyuecKue SBICHHUS U IMPOLECCH, B KOTOPOM HEOOXOIUMO JIOMOJHHUTH TEKCT C
MPOITyCKaMH TPENIOKEHHBIMI CJIOBaMHK  (CIOBOCOYETaHUSIMM); 3amanus 5-10,
KOTOpbIE paHee ObUIN C BBIOOPOM OJTHOTO BEPHOI'O OTBETA, a TEIEPh NpeAIararoTcs
C KpaTKUM OTBETOM B BHJIE YHMCJIA; 33/1aHue 23 — pacuéTHas 3a/a4ya MOBBILICHHOTO
YPOBHSL CJIOKHOCTH C pPa3BEPHYTHIM OTBETOM, PEILIEHHE KOTOPOH OIEHHMBAETCS
MaKCHMaJbHO B 3 Oasia.

Pacmmpuiiocs copepkanue 3agaHuii 22 Ha 0ObsICHEHHE SIBICHUH, B KOTOPBIX
MIPEUMYIIECTBEHHO  HCIIOJB3YeTCsl  MPAaKTUKO-OPHUEHTHPOBAHHBIH  KOHTEKCT.
V3menunuce TpeOOBaHUS K  BBINOJHEHHIO OKCIEPHMEHTAIBHBIX — 3aIaHH:
00s13aTeNIbHON  SBJIAETCS 3alMCh NPAMBIX H3MEpeHHH ¢ yd€roMm aOCoIIOTHOU
norpemHocTi. Kpome Toro, BBeJIeHbl HOBbIE KPUTEPUH OLIEHUBAHUS BBIIIOJIHEHHUS
9KCHEPUMEHTAJIBHBIX 3alaHui. MakcHuManbHBIH Oajul 3a BBINOJHEHHE 3THX
3aJaHui 3.

© 2020 DenepanpHast ciayx0Oa 1o Haa3opy B cdepe 0Opa3oBaHUs U HAYKH

DU3NKA, 9 kacc 10
Ipunoswcenue 1

0O0600ménnpii n1an sapuanta KUM OI'3 2020 roga
no ®PUBUKE
Ypoeru croscnocmu sadanuii: b — 6azoevtii, I1 — nogviuiennsiii, B — evicoxutl.

Ne IMpeamerHslii pe3yabTaT Koabt Koabt Ypo- Maxke. IIpumep-
3a/1a- npose- npose- BeHb | 0aJu13a Hoe
HHSA psieMBIX psieMBIX CIIOK- | 3agaHHe Bpemsi
3JeMeHTOB | TpeGoBanmii | HOCTH BbITIOJI-
conep- K YPOBHIO HeHust
JKAHUSL | MOATOTOBKH sajaHus
BBIITYCK- (vun.)
HHKOB
Hcnonv3osanue noHAMuUIH020 annapama Kypca uzuxu
1 IpaBunsHO TPaKTOBaTh 1-4 1.1-1.3 b 2 3
¢usngeckuit CMBICIT
HUCIIOJIB3YEMBIX BCJIIMYUH, ux
0003HaYCHHS u € JIVHHLBI

H3MEPEHNUs; BBIACIATH HPUOOPBI
JUISL HX M3MEpEHHs

2 Paznmuath CIIOBECHYIO 14 12,13 b 1 3
hopmyIHpPOBKY u
MaTeMaTHYecKoe BBIpAKECHHE
3aKOHa, opmysr,
CBSI3BIBAIOIIHE JTAaHHYIO

¢usnyeckyio BEITMYHHY c
JIPYTHMH BETHYHHAMU

3 Pacno3naBatb MIPOSIBIICHUE 1-4 1.4 b 1 2
H3YYEHHBIX (u3HgecKnx
SIBIICHHA, BBIIETISS nux
CYIIECTBEHHbBIC
CBOMWCTBA/IIPU3HAKI

4 Pacnio3naBaTh sIBIeHHE TO €ro 1-4 1.4 b 2 8
OIpeJIeNICHUIO, OIUCAHUIO,
XapaKTepHBIM IpU3HAKaM M Ha
OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JIaHHO®
¢usnyeckoe siBiaeHne. PaznndaTs
JUTSL IAaHHOTO SIBJIEHHSI OCHOBHBIE

cBoiicTBa inil yCIIOBHS
MIPOTEKAHUSI SIBJICHHUS
5 BeIiuncisaTe 3HaYeHHE BETUYHHBI 1 1.2, 1.3 b 1 4

Ipu aHaJmns3e SIBJIICHUI Cc
HCII0JIb30BAHUEM 3aKOHOB u

popmyn

6 Bbruuciare 3HaueHUE BEJIMUYHMHBI 1 1.2,1.3 b 1 4
Opy  aHanu3e  SBICHHH ¢
HCIIOJIb30BAHMEM  3aKOHOB M

(opmyn

7 BrryncasaTh 3HaUCHUE BETMYHHBI 2 12,13 b 1 4
NpU  aHaIu3e  SBIEHHA  C
HCIIONB30BAaHUEM  3aKOHOB U

dopmyx
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BblyucisaTh 3Ha4eHUE BEITUYMHBI
pu aHalu3e SIBJICHUUN C
HCII0JIb30BAHUEM 3aKOHOB "

(popmyn

12,13

OU3UKA, 9 knacc

(9KCTIEpUMEHTANILHOE 3a/IaHUe Ha
peanbHOM 000pyIOBaHUN)

Ilonumanue npunyuna delicmeus mexHu4ecKux ycmpoﬁcms

BbrucnsTs 3HaUuCHUE BETHIMHBL
NpU  aHalu3e  SBICHHH  C
HCIIONB30BAaHUEM  3aKOHOB U

dopmy

12,13

BoruncasaTh 3HaUYCHUE BETMYMHBI
pu aHaJIu3e SIBJICHUI C
HCII0JIb30BAHUEM 3aKOHOB u

dopmyx

12,13

OnuchIBaTh W3MEHEHHUS
(U3MYECKHX  BENMYUH  IPU
MPOTEKaHUH usmaecknx
SIBJICHUH U IIPOLIECCOB

Paznnuatsb SIBICHHS u
3aKOHOMEPHOCTH, JIeKallhe B
OCHOBE NPUHUMIA  JeiCTBUS
MaIlnH, prubopoB u
TEXHUYECKHX  YCTpO#icTB  /
IlpuBomuTh TpHUMEpHl BKIAIA
poccuiickux M 3apyOexKHBIX
YUYCHBIX-(U3UKOB B  pa3BHUTHE
HayKH, OOBSCHEHHE MPOLECCOB
OKDY>KAIOILIEr0 MHpA, B Pa3BUTHE
TEXHHKHU M TEXHOJIOT Ui

14

5.1

Paboma c mexcmamu gpusuueckozo codepicanus

OnuceiBaTh HM3MEHEHHS
du3MYeCKUX ~ BENHYMH  IpU
MPOTEKAHUK usnuecknx
SIBICHUI U MPOIIECCOB

3,4

OnwuceiBaTh CBOWCTBAa  Tem,
¢usnueckue SIBJICHUS u
MIPOLECCHL, HCIIONB3Ys
¢usmueckue BEJTHYHHBI,
¢usnueckne 3aKOHBI n
MPUHIMOBL  (aHATH3 TpaduKoB,
TAOJIUIL ¥ CXEM)

1.4

WurepnperupoBathb
nHpOPMALHIO ¢busngeckoro
Colep)KaHUsA,  OTBEYaThb  Ha
BOMPOCHl € HCHOJB30BAHHEM
SBHO W  HESABHO  3aJ[aHHON
nudopmanuu. IIpeodpa3oBbBaTh
nHpOPMALHIO u3 OJIHOM
3HAKOBOH CHCTEMBI B IPYTYIO

14

OmuceiBaTh  CBOMCTBA  Tel,
¢usnueckue SIBICHHUSA u
HPOLECCHI, HCTIONB3Ys
dusnueckne BEJTHYHHBI,
¢usnueckne 3aKOHBI u
NPUHIMNBL  (aHAIN3 TpaduKoB,
TAOJIHIL M CXEM)

20

WurtepnperupoBatsb
uHbOpPMALHIO ¢buznyeckoro
cofiep)KaHus, ~ OTBeYaTh  Ha
BOMNPOCHl € HCHOJb30BAHHEM
SIBHO W HESBHO  3aJaHHOM
nudopmanun. IIpeodpa3oBbIBaTH
nHpOpMALHIO u3 OJHO
3HAKOBO CHCTEMBI B JIPYTYIO

Memoodonozuueckue ymenus

21

Ipumensts uHQOpMALUIO U3
TEKCTa TP PEIICHHH Y4eOHO-
[O3HABATEJbHBIX M y4eOHO-
MPaKTHYECKHX 3a/1a4.

IIpoBOIMTH HpPSAMBIE HU3MEPEHHUS
(usraecknx BEJTMYUH c
UCIIONIb30BaHHEM
U3MEPHTENBHBIX npubopos,
HPaBUIBHO COCTABIIATH CXEMBI
BKJTIOUCHUS npubopa B
9KCIEPUMEHTAIIbHYIO YCTaHOBKY,
IIPOBOJIUTH CEPUI0 M3MEPEHHI

24

Pewenue 3adau

22

OOBICHATH (buznueckne
IpoLecChl U CBOWCTBA  Tel
(curyanus «OKHU3HEHHOTO»
XapakTepa)

1-3

AHanu3upoBaTh OTZENIbHBIE
9TaIbl MPOBE/ICHUS
HCCIIEIOBAHUSI HAa OCHOBE €ro
ONUCAHUs: JIeNaTh BBIBOJABI Ha
OCHOBE ONHCAHHS HCCICIOBAHMUS,
HHTEPIIPETUPOBATh  PE3YJIbTAThI
HaOJII0JICHUH U OIIBITOB

23

23

Pemats  pacuérHble  3amaum,
HCTIONB3Ysl 3aKOHBI M (HOPMYIIBI,
CBSI3BIBAIOLINE ¢m3nueckne
BEJIMYHHBI

24

Pematp  pacuérHpie  3amaum,
HCHONB3Ysl 3aKOHBI U (HOPMyYJIbI,
CBSI3BIBAIOLINE ¢buznyeckue
BEJIMYMHBI  (KOMOMHHPOBaHHAS
3aja4a)

20

IpoBoauTH KOCBEHHbIE
HU3MEpEHUsI (husnuecknx
BEJIMYHH, HCCIeI0BaHIE
3aBHCHMOCTEi MEXIY
BEJIMYMHAMHU, MIPOBEPKY
3aKOHOMEPHOCTEi

30

25

Pemats  pacuérHbie  3amaum,
HCTIONB3Ysl 3aKOHBI M (HOPMYIIBI,
CBSI3BIBAIOILNE ¢m3nueckne
BENMYHMHBI  (KOMOHMHHPOBAaHHAS
3aj1a4a)

20
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Bcero 3amannii — 25; u3 HUX

TI0 THUITY: C KPaTKUM OTBeTOM — 19; ¢ pa3BEPHYTHIM OTBETOM — 6;
10 ypoBHIo cinokHoctu: b—16; [1—6; B — 3.

MakcuMaibHbIH TepBUYHBII 6at 3a padoty — 43.

Oommee Bpemst BeIIOMHEHUS paOoThl — 180 MuH.
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Ipunoxcenue 2
IlepeyeHb KOMILIEKTOB 000PyI0BaHUS

IMepeuenn KOMILIEKTOB 000pyJOBaHUS UL BBITIOJTHEHNUS
SKCIIEPUMEHTAIILHOTO 3aljaHHs COCTaBJIEH HA OCHOBE THIIOBBIX HAOOpOB s
(GpoHTaNbHBIX paboT 1o Qusuke.

OCOOCHHOCTh KOMIUIEKTOB COCTOMT B TOM, 4YTO OIMH KOMIUIEKT
npefHa3HAUYeH ISl BBINONHEHWS WEJOM Cepuy SKCIEePUMEHTAJbHBIX 3allaHui.
IMosToMy it  OZHOTO KOHKPETHOTO 3aJaHUsl KOMIUIEKTbl H30BITOYHBI IO
CPaBHEHHIO C HOMEHKIATypod o00OpymoBaHMSA, HEOOXOAUMOro Ml €ro
BBITIOJTHEHUSL.

3amanusa 17 mis KM OI'D 2020 r. pa3pabarbiBaloTcs TOJABKO Ha 0ase
KOMIUIEKTOB oOopyzxoBanuss Ne 1, Ne 2, Ne 3, Ne 4 m Ne 6. (Bamanus c
ucronb3oBaHueM KomiuiekToB Ne 5 m Ne 7 Oynmyt BBoguthcs B KM OI'D B
MIOCJIETYIOIINE TOJIBI. )

Bnumanue! B marepuanax A dKCHEPTOB IPUMEPbl BO3MOJKHBIX OTBETOB Ha
SKCIEPUMEHTaNIbHbIC 33JaHUSI NIPUBEACHBI B COOTBETCTBHH C PEKOMEHIYEMBIMHU
XapaKTepHCTUKAMH 00OpYHOBaHUS, YKa3aHHBIMH B OINMCAHHH KOMILIEKTOB. [Ipu
UCIIONb30BAHUM 3JIEMEHTOB O0OpYAOBAaHUS C JAPYTUMH XapaKTepUCTUKAMU
HCO6XOJII/IMO BHECTU COOTBCTCTBYIOIIUE HM3MCHCHHSA B IICPEUYCHB KOMIIIIEKTOB
mepes MpoBeAeHNeM SK3aMeHa U JOBECTH MH(OPMAIIHIO O BHECCHHBIX N3MCHCHHUSIX
JI0 CBEACHHUS IKCIEPTOB, IPOBEPSIONINX 3aJaHHS C Pa3BEPHYTHIM OTBETOM.

Kommiekr Ne 1
3J1eMeHThI 000py/10BaAHUS peKoMeHIyeMble XapaKTepHCTHKH'

® BECHI YIEKTPOHHEIE npenen n3mepenus He meree 200 T

®  M3MEpUTEBHBIN IUIHHID npenen n3meperns 250 mi (C = 2 mi)
(MeH3ypKa)

® crakaH

e nuHamomeTp Ne 1 npeaen usmepenust 1 H (C = 0,02 H)

e nuHamomeTp Ne 2 npenen usmepenus S H (C = 0,1 H)

® TIOBapeHHas COJIb, MMAJ0YKa JIJIs
TepeMeIINBaHMs

® IWIMHJID CTALHOM; V' =(25,010,3) oM, m= (195£2) r
0003Ha4yuTh Ne 1

® IMJIMHJP AIFOMHHUEBBIN; V=(25,0£0,7) c™’, m=(70£2) T
0003HaynTH No 2

® ITACTHKOBHIN IWJIHHID; V= (56,0%1,8) oM, m= (66x2) T,
0603Ha4nThH Ne 3 HAMeeT IIKaIy BIOJh 00pasyromei ¢

LICHOM JeneHus 1 MM, 1JIMHA HE MEHEe
80 Mmm

® [WIMHAP aJTIOMHHHUEBBIN; V=(34,0£0,7) cM’, m=(95+2) T

0003HaunTh Ne 4
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(1) PexoMeHmyeMble XapaKTEPUCTHUKH JJIEMEHTOB 00OpYIOBaHUS KOMIUIeKTa Ne 1 IOJDKHBI
obecrieunBaTh BEIIIOIHEHHUE CICAYIONINX OIBITOB:
—HU3MEepeHHe cpelHel IUIOTHOCTH BemiecTBa (WuiuHApbl Ne 1-Ne 4); apxumenoBoil CHIIbI

(mmmuEapst Ne 2, Ne 3 u Ne 4);

— HCCJICJOBAHUEC 3aBHUCHUMOCTH apXHMeﬂOBOﬁ CHIIbI  OT 00BEMa HOl'py)KeHHOﬁ YacTH TeEJia
(I.II/IJ'II/IHI[p Ne 3) 1 OT INIOTHOCTH XKUIAKOCTH; HE3aBUCUMOCTH BBITAJIKABAIOLICH CHUJIBI OT MacChl

tena (mumHApsl Ne 1 1 Ne 2).

KommiexkT Ne 2

3JIeMeHTbI 000py10BaAHUA

2
peKoMenyeMbie XapakTepucTHku”

e IITaTUB JIAOOPATOPHBILIL €
JepKaTeJsIMU

e nuHamomertp |

npenen u3mepenus 1 H (C=0,02 H)

® JHMHaAMOMeTp 2

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

e NpyKUHa | Ha IUIAHIIETE C
MUJUTUMETPOBON MIKAJION

xécTkocTh (50+2) H/m

® IIpy’>XUHA 2 HA IUIAHLIETE C
MWIIMMETPOBO MIKaJION

xéctkocts (10£2) H/m

Ne3

e Tpu rpy3a, 0603HaunTh Nel, Ne2 u | Maccoit no (100+2) r xaxmbli

® HaOOpHBIH Tpy3 WK HAOOD

Ne 6

rpy30B, 0003HaYnTh Ne 4, Ne 5 u

HAOOPHBIH TPy3, MO3BOJISFOLIHIA
yCTaHaBIMBATh MAacCy TPY30B:

Ne 4 maccoii (60£1) T, Ne 5 maccoit
(70£1) r u Ne 6 maccoii (80+1) unu Habop
OTJEIbHBIX TPY30B

® JIMHEWKa U TPaHCIIOPTHUP

mmHa 300 MM ¢ MHJUTHMETPOBBIMA
JETCHUSIMA

® OpYCOK C KPHOYKOM M HUTBIO

Mmacca Opycka m = (50 £5) v

500 MM. JIOJDKHEI OBITH
oOecrie4eHbl pa3HbIe

«A» u «by»

k03¢ GUIUEHTH TpeHUs Opycka
10 HAIPABJISFOLICH, 0003HAYUTD

® HampasJsIOIIAs JUIMHON HE MeHee | TOBEPXHOCTh «A» — npuOam3uTensHo 0,2;

MoBepXHOCTH «b» — mpubnmsurensro 0,6

(2) PexomeHnyemMble XapaKkTEPUCTUKH 3JIEMEHTOB 000pyaoBaHHMs KOMILIEKTa Ne 2 TOIDKHBI
o0ecreunBaTh BHIIOIHEHHE CIEAYIOINX OIBITOB:
— u3MepeHHe KECTKOCTH INPYKUHBI, KOIPPUIMEHTAa TPEHUS CKOJIBXKCHUS, PaOOThI CHIIBI

TPEHHS, CHITBI YIIPYTOCTH;

— HCCJICA0BAHUC 3aBUCUMOCTH CUJIbI TPEHHUA CKOJIBXKCHHUA OT CUJIbI HOPMAJIbHOI'O JaBJICHUA
U OT poJa MNOBEPXHOCTH, CHUJIBI YHPYTOCTH, BO3HHKAOIIEH B TIPY>KHUHE, OT CTCIICHU

nehopManny mpyKUHBI.
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Kommiekr Ne 3

3J1eMeHThI 000Py/10BaHUS

PE€KOMEHAYyEMBbIC xapaxrepncrnknm

® HCTOYHHK
IIOCTOsIHHOI'O TOKa

TIUTaHUA

BBITIPSAIMUTEND C BXOJAHBIM HANpPsHKEHHEM
36+42 B wiu Garapeiinsrit 61ok 1,5+7,5 B ¢
BO3MOXHOCTBIO PETr'yJIMPOBKH BBIXOJHOTO
HAMpPsHKEHHS

® BOJBTMETP JIBYXIPEAEIbHBIN

npezaen usmepenus 3 B, C=0,1 B; npexen
n3mepenns 6 B, C=0,2 B

® aMIepMeTp JBYXIpeAeIbHbINA

npeznen usmepenus 3 A, C=0,1 A; npenen
n3mepenus 0,6 A, C=0,02 A

e pe3ucrop, 0003HaunTH R1

comnpotusienue (4,7+0,5) Om

e pe3uctop, 0003HaUUTH R2

compotusienue (5,7+0,6) Om

e pesucrop, 0003HaunThH R3

comnpotusieHueM (8,2+0,8) Om

¢ 'wabop MPOBOJIOYHBIX | PE3HCTOPEI 00ECTICYNBAIOT IPOBEACHUE

Ppe3ucTOpoB plS UCCIIEJOBAHHS 3aBUCUMOCTH COIIPOTUBIIEHHS
OT JUIMHBI, TIJIOILAH [OIEPEYHOr0 CEUYEHHUS U
YJEJILHOTO CONPOTUBIIEHHUS TPOBOIHUKA

® JaMIIoyYKa HOMUHaJIbHOE Hampsbkenue 4,8 B, cuna Toka
0,5A

® TIEpEMEHHBII pesucrop | conporusienne 10 Om

(peocrTar)

® COEJWHMTENHHBIE  IPOBOJA,

10 mr.

®  KIIIOY

(3) PexomeHayemMble XapaKTEPUCTHKU 3JIEMEHTOB 000pyJOBaHMs KOMIUIeKTa Ne 3 mOKHBI
obecrieYnBaTh BHIIOIHCHHUE CIIEYIOIUX OIbITOB:
— U3MEPCHME 3JICKTPUYECKOTO CONPOTHBICHHS PE3UCTOPA, MOIIHOCTU 3ICKTPUUECKOTO
TOKa, padOThI 3JIEKTPUYECKOTO TOKA;
— HCCIEJOBAHHE 3aBUCHMOCTH CHJIBI TOKA, BO3HHMKAIONIETO B IPOBOAHHKE (PE3HCTOPHI,
JIaMII0YKa), OT HANPSHKCHUsS Ha KOHIAX HMPOBOJHHKA, 3aBHCHMOCTH CONpPOTHBIICHHUS OT
JUIMHBI TIPOBOJIHHKA, TUIOIIA/IH €O TIONEPETHOr0 CCUEHHUS U YIeTbHOTO CONPOTHBIICHNS;
— IpoBepka MpaBWia JUI  3JIEKTPUYECKOTO HANPSHKCHUS MPH  [OCICA0BATEIbHOM
COCZIMHEHUH NTPOBOIHUKOB, TIPAaBHJIA I CHIIBI SJIEKTPUUECKOTO TOKA MPH NapajlIeIbHOM
COCIMHEHUH IIPOBOHHUKOB (PE3UCTOPHI U JTAMITOUKA).

! He ucnons3yercs 8 KUM OT'D 2020 r.
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Kommiexkt Ne 4
3J1eMeHThI 000Py10BaAHUS peKoMeHIyeMble XapaKTepucTuKu'
° HUCTOYHMK ITUTAHUS BBIIIPAMHUTEIIb C BXOOAHBIM HAIIPS)KCHUEM
TIOCTOSTHHOTO TOKa 36+42 B wim GatapelHbIi 610K

1,5+7,5 B ¢ BO3MOXKHOCTBIO
PETYIMPOBKHU BBIXOJAHOI'O HAITPSYKCHUA

o cobuparomas auH3a 1 ¢dokycnoe paccrosiHue F; = (100£10) mm

° coOuparomas JuH3a 2 ¢dokycHoe paccrosiHue F, = (50£5) MM

. pacceuBaromias JuH3a 3 ¢dokycHoe paccrosHue F3=— (75+5) MM

. TUHeKa unHa 300 MM ¢ MUJUTUMETPOBBIMHU
JeTICHUSIMA

. JKpaH

. HAaIpaBJISIOIIas (onTHueckasi ckambs)

o cnaiin «Mozens npeamMera

. OCBETHUTEINb o0ecreunBaeT OIBITHI C JIMH3AMH U
BO3MOIKHOCTb IOJIYYEHHUs Y3KOr0 Iy4Ka
JUISL OTIBITA C TOTYLMIHHIPOM

o TIOJTYLIWJIUHAD nuametp (50£5) MM, nokasarenb
pesoMIIeHHsl npuMepHo 1,5

. [UTAaHIIET Ha IUIOTHOM JIKCTE | Ha IUTaHIIeTe 00O03HA4YEHO MECTO JJIsS

C KPYrOBBIM TPaHCIIOPTHPOM MO LIMJIMHIPA

(4) PexoMeHyeMble XapaKTePUCTHKU 3JIEMEHTOB 000pyJOBaHMs KOMILIEKTa Ne 4 MOIDKHBI

OU3UKA, 9 knacc

e OpYCOK JEpEeBSHHBIA C IyCKOBBIM
MarHUTOM

macca Opycka (50+2) r

TPEHUsI CKOJILKECHHSI)

(omHa U3 MOBEPXHOCTEH OpycKa UMeeT
OTIIUYHBIA OT Opyrux KodhdunueHt

® ImITatTuB C KpEemJI€eHUEM I
HAKJIOHHOM TJIOCKOCTH

®  TPAHCIIOPTHP

® HUTSIHOW MAaSTHUK C rpysom ¢

JUTMHA HUTH He MeHee 50 cM,

OyCKOBRIM ~ MArHHTOM W ¢ | HCIIONIb3yeTcs OM(HIAPHBII IoaBeC
BO3MO>XXHOCTbKO U3BMCHCHHS AJIMHBI
HUTHU

e 4rpy3a macca 110 (10042) r kaxabIit

e qpyxuHa |

wécrkocth (50£2) H/m

® [pyXHHA 2

xécTrocTh (20+2) H/m

®  MepHas JIEHTa

(5) PexomMeHyeMble XapaKTEPUCTHKU 3JIEMEHTOB 000pYyJOBaHMs KOMIUIEKTa Ne 5 mOKHBI

obecreyrBaTh BBINOJIHEHNE CIICAYIONINX OIBITOB!

U3MEpEeHHe ONTHYECKOH CWIBl coOHparomeid auH3bL, (OKYCHOTO  PaCcCTOSHUS
cobuparouield JUH3bI (IO CBOWCTBY PaBEHCTBAa Pa3MEPOB IMpeAMeTa U H300pakeHus,
KOT'/[a IIPE/IMET PACIIOIOKEH B ABOHHOM (OKyce), TOKa3aTesIs PEIOMIICHHUS CTEKIIa;
HCCIIEI0OBAaHNE CBOMCTBA N300paXKEHHs, IIOyIEHHOTO C MOMOIIBI0 COOHpPAIOIEeH THH3HI,
HU3MEHEHUS (POKYCHOTO PACCTOSHUS JBYX CIIOXKCHHBIX JIMH3, 3aBUCHMOCTH YIua

obecrieYnBaTh BHIIOIHCHHUE CIEIYIOMIUX OMbITOB:

U3MEpeHHe CpeJHEeil CKOPOCTH ABIKCHUS OpycKa IO HAKIOHHOH IIOCKOCTH; YCKOPCHUS
Opycka OpH IBMKCHHH IO HAKIOHHOM IUIOCKOCTH, YaCTOTHl M MEepHoAa KoJeOaHHi
MaTeMaTH4YeCKOr0 MasTHHKA, YaCTOTHI M Meprojia KojaeOaHui NpyKMHHOTO MasTHHKA (C
JJIEKTPOHHBIM CEKyHIOMEPOM);

UCCIICZIOBAaHUE 3aBHCHMOCTH YCKOpPEHHsI Opycka OT yIila HaKJIOHA HarpaBIsIOLICH;
neprosa (YacTOTBI) KoOJEeOAaHWH HUTSHOTO MAasTHHKA OT JUIMHBI HHUTH, HepHoza
KoNeOaHUH MpPYKUHHOTO MasTHHKAa OT MAacChl TIpy3a H JKECTKOCTH IIPY>KUHBI;
HE3aBUCUMOCTb NEPHUOAa KOIeOaHHi HUTSHOTO MasiTHUKA OT MacChI Ipy3a.

Kommiaexkt Ne 6

©6)

3JIeMeHTBI 000pyA0BAHUS peKoMeH/lyeMble XapAKTePUCTHKH

NPEJIOMJICHHUA OT yIJia NaAC€HUs Ha rpaHULE BO3AyX—CTCKIIO.

Kommiekt Ne 5°

3JIeMeHThI 000Py10BAHUA

peKoMeHIyeMble XapaKTepHCTHKH"

®  CeKyHIOMEp
C AaTYUKaMU

3JIEKTPOHHBIHN

e  HaNpaBJIAIOLIAs CO IKAIOH

obecrieynBaeT yCTaHOBKY JaTYMKOB
HOJIOXKEHHUSI ¥ YCTAHOBKY TIPYKUHBI
MasITHHKA

? He ucnons3yercs 8 KUM OI'D 2020 r.

© 2020 DenepanpHast ciayx0Oa 1o Haa3opy B cdepe 0Opa3oBaHUs U HAYKH

ITaTHB  J1aOOPaTOPHBIN c
JIepKaTeIIMHU
peryar JuinHa He MeHee 40 cM ¢ KperuIeHUsIMU

JUIS TPY30B

OJIOK TTOIBYKHBIHN

010K HETIOIBUKHBIN

HUTH

TpU Ipy3a Mmacca 1o (100+2) r kaxxnoro

JIMHAMOMETP npeaen uzmepenus S H (C=0,1 H)

TUHeKa JuinHOM 300 MM ¢ MHJUTUMETPOBBIMU
JeTICHUSIMA

TPaHCHOPTHP
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(6) PexoMeHyeMble XapaKTEPUCTHKU 3JIEMEHTOB 000pYJOBaHMs KOMILIEKTa Ne 6 MOKHBI
obecrie4nBaTh BHIIOIHCHHUE CIIEIYIOIUX ObITOB:

— H3MEpeHHe MOMEHTa CHIIBI, ACHCTBYIONIETO HAa PBIYAr, padOTHI CHIIBI YHPYTOCTH IIPU
noabEME Ipy3a C IOMOIIBIO HEMOJBMKHOTO OJIOKa, pabOThl CHJIBI YNPYrOCTH IIpU
oibEMe Ipy3a ¢ MOMOIIBIO TTOJBUKHOTO OJI0Ka;

— IpOBEpKa YCIOBUS PaBHOBECHS pblyara.

Kommiekt Ne 7°

3JIEMECHTbI oﬁopynonamm PE€KOMEHAyEMbIEC XapaKTepl/ICTI{[KI/I(7)

® KaJOpUMETP

® TEPMOMETP

® BCChI DJICKTPOHHBIC

® U3MEPUTEIbHBIN IUIUHID npenen uamepenust 250 vt (C = 1 mu)

(MeH3ypKa)

® IWIMHID CTAILHOW HA HUTH; V'=(25,0+0,1) oM, m= (189+2) r
0003HaunTh Ne 1

® IIUIMHAP AFOMUHUEBBIA HA HATH; V'=(25,0+0,1) oM, m = (68+2) r

0003HaunTH Ne 2

Obopyoosanue 051 UCNONb308ANHUSA
cheyuanucmom no gusuxe:

e yaliHUK ¢ TepMocTtaToM (OJMH Ha | ycTaHaBiuBaercs remmneparypa 70 °C
ayJUTOPHIO)

e TepMoMeTp (OJMH Ha ayJJUTOPHIO)

e rpaduH ¢  BOJAOH  KOMHATHOM
TeMIepaTypsl (OJUH Ha ayJUTOPHIO)

(7) PexomeHtyeMble XapaKTEPUCTHKH JJIEMEHTOB 000OpYHOBaHHS KOMIUIEKTa Ne 7 JTOJDKHEI
00ecreunBaTh BHIIOIHEHHE CIEAYIOMINX OIBITOB!

— HU3MepEHHUE YAENbHON TEeII0EMKOCTU METAJUIMYECKOrO HIMH/PA, KOJIUYECTBA TEIUIOTHI,
MOJTy4eHHOTO BOJOH KOMHATHOH TemIlepaTypbl (PUKCHPOBAaHHONH MAacChl, B KOTOPYIO
OITyIIeH HAarpeThlil IUINHIP, KOIHIECTBA TEIUIOTHl, OTAAHHOTO HArpeThIM IHIHHIPOM,
II0CJI€ OITyCKAaHHE €r0 B BOLY KOMHATHOH TEeMIIEPaTyphl;

— HCCIIEI0OBaHNE U3MEHEHUS TEMIIEPATYPbI BOJBI IPU PA3JINUHBIX YCIOBHAX.

* He ucnons3yercs 8 KUM OI'D 2020 r.
© 2020 DenepanpHast ciayx0Oa 1o Haa3opy B cdepe 0Opa3oBaHUs U HAYKH
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Ipunooicenue 3
HUHCTPYKIOUSA
10 MpPaBUJIaM 0e30MaCHOCTH TPYAA AJIs y4AIMXCS
NpHU NPOBeJeHUH IK3aMeHa B Ka0uHeTe QU3HKH

1. BynpTe BHUMAaTEeNbHBI U AUCLUIIMHUPOBAHHBI, TOYHO BBIIOJHANTE yKa3aHUS
opraHu3aTopa K3aMeHa.

2. He mnpucrymnaiite K BBINOJHEHUIO paboThl 0e3 pa3pelieHUs OpraHu3aTopa
9K3aMeHa.

3. Pa3mernaiite npubopsl, MaTepHaibl, 000pyAOBaHHE Ha CBOEM paboueMm mecrte
TaKUM 00pa3oM, YTOOB! UCKITIOYUTh UX MaJeHUE WIN ONPOKUJIBIBAHUE.

4. Ilepen BBIOTHEHUEM PAOOTHI BHUMATEIIBHO U3YUHTE €€ COAepKaHue U MOPsIIOK
BBINOJIHEHUS.

5. Ilpu mnpoBeJeHUM ONBITOB HE JOMYCKaiiTe IpeleibHBIX Harpy3ok
U3MEPUTEIIbHBIX IPHOOPOB.

6. Tlpu cOOpKe OJKCIEPUMEHTAIBHBIX YCTAHOBOK HCIONB3yiTe mpoBoma (c
HAaKOHEYHUKAMHM M TIPEJOXPAaHUTENbHBIMH YeXJaMHM) C IPOYHOH H30JIAIHen
0e3 BUOMMBIX IOBPEXKICHUM. 3ampeliaeTcs MONb30BaTbCs IPOBOJHUKOM C
W3HOIICHHOW M30JISIIIHEH.

7. Tlpu cO0OpKe dNEKTPUUECKON 1IeTH u3beraiite nepeceveHust MpoBOIOB.

8. McTOYHMK TOKa K 3JIEKTPUUYECKON LM MOJIKII0YaiiTe B IOCIEIHIO O4Yepe/b.
Co0OpaHHyI0 Lelb BKIIOYAHTE TOJNBKO IOCHE IPOBEPKH U C Pa3pelICHUs
OpraHu3aTopa dK3aMeHa.

9. He mnpousBoauTe MEpecOEAMHEHUS B LEMAX A0 OTKIIOYEHUS MCTOYHHKA
NIEKTPOIUTAHUS.

10. IMonb3yiiTech HHCTPYMEHTAMH € U30JIUPYIOIIUMU PyUKaMHU.

11. Tlo okoHYaHWM PaOOTHI OTKIIOYNATE UCTOUHHK AJICKTPOMHUTAHHS, TOCIE Yero
pa3depuTe MEKTPUIECKYIO Lelb.

12. He yxonute ¢ paboyero mecra 0e3 pa3pelieHus OpraHu3aTopa SK3aMeHa.

13. OOHapyXHB HEHCIPABHOCTb B INEKTPHUUECKUX YCTPOMCTBAX, HaXOISLIUXCS
0]l HAINPSKEHHUEM, HEMEJICHHO OTKIIOYHUTE HCTOYHUK DJICKTPOIIUTAHUS H
coo01uTe 00 3TOM OPraHU3aTopy SK3aMeEHa.
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