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Crnennpuxanus
KOHTPOJIbHBIX H3MEPUTEJIBHBIX MATEPUAJIOB /15l IPOBEIEHH
B 2021 rogy 0CHOBHOI'O rOCyJAapCTBEHHOI'0 3K3aMeHAa
no PU3UKE

1. HazHaueHHe KOHTPOJILHBIX H3MePHUTEIbHBIX MaTepuasioB (KUM) OI'D

OcHOBHOI1T TocynapcTBeHHBIH dk3ameH (OI'D) mpexactasiseTr coboit hopmy
TOCYJapCTBEHHOM HTOrOBOM aTTeCTallid, MPOBOJMMOI B LENSX OMNPEAETICHUS
COOTBETCTBHUS pe3yIbpTaTOB OCBOCHUS 00yJaromumMucs OCHOBHBIX
00pa3oBaTeNbHBIX MPOrPaMM OCHOBHOTO OOIIIEro 00pa3oBaHMsI COOTBETCTBYIOIINM
TpeOOBaHUAM (eepaIbHOIO TOCYIapCTBEHHOI'O 00pa3oBaTEeIbHOTO CTaHIApTa.
i yka3aHHBIX LeNell NCTIONB3YIOTCS KOHTPOJIbHBIE H3MEPUTENLHBIE MaTepHaIbl
(K1M), mpexncraBisitomye co00i KOMIDIEKCHl 3aJaHWN CTaHIApTH3MPOBAHHOM
(hopMEL

OI'> mpoBoaurcsi B coorBercTBUM ¢ DenepanbHbIM  3aKOHOM
«O0 oOpaszoBanuu B Poccuiickori Depeparpm»y oT 29.12.2012 Ne 273-@3
n [lopsimkoM TpoOBeNEHWS TOCYIApCTBEHHOH WTOTOBOM  aTTECTAllH IO
00pa3oBaTeNBFHBIM IIPOrpaMMaM OCHOBHOTO 00IIIero 00pa3oBaHus, yTBEP)KIAEHHEIM
npukazoMm MuHnpocsemeHust Poccun u  PocoOpuamzopa ot 07.11.2018
Ne 189/1513.

2. TokyMeHTBI, onpegensomue cogepxanue KHM OI'D

Copepxkanne  KHMUM  ompenensercs  Ha  OCHOBE  (heiepalibHOTO
TOCYAapCTBEHHOTO 00pa30BaTEIHHOTO CTAHAAPTa OCHOBHOT'O 00IIero o0pa3oBaHus
(nmpuka3 MunoOpHayku Poccun ot 17.12.2010 Ne 1897) ¢ yuérom IlpumepHoit
OCHOBHOM 00pa3zoBaTeNbHONH MPOrpaMMbl OCHOBHOTO 0OIIEro 00pa3oBaHUs
(omob6pena pemenneM ®DenepanbHOrO Y4eOHO-METOANYECKOTO OOBEAWHEHHUS IO
obmremy oopazoBanuto (mpotokoi ot 08.04.2015 Ne 1/15)).

B KHM ofecriedeHa TNIPEeMCTBEHHOCTH IIPOBEPSEMOTO  COJCPIKaHUS
¢ denepanbHBIM KOMIOHEHTOM TOCYIAPCTBEHHOTO CTaHAApTa OCHOBHOTO OOIIEro
oOpazoBanusi mo ¢m3uke (mpukaz MwuHoOpasoBanus Poccum ot 05.03.2004
Ne 1089 «O6 yrBepxkaeHnn @DenepalibHOTO KOMIIOHEHTa TOCYAapCTBEHHBIX
00pa30BaTebHBIX CTAHJAPTOB HAYaJbHOTO OOIIEr0, OCHOBHOI'O  OOILIEro
U cpeaHero (MOJIHOTo) 00IIero 00pa3oBaHus).

3. Hoaxoas! K BLIOOPY CTPYKTYPHI U cogep:xxkanuss KUM OI'D
B KHWM mnpeacraBnensl 3aiaHus, MPOBEPSIONINE CIEAYIOMINE TPYMIIbI
MPEAMETHBIX Pe3yIbTaTOB:
— OCBOGHHE MOHATUIHOrO ammapara Kypca (U3UKH OCHOBHOH IIIKOJIBI
U YMEHUS IIPUMEHATh U3yUCHHBIE MOHATUS, MOAEIH, BEIUYMHBl U 3aKOHBI
JUIsl aHann3a GU3MYECKHX SBJICHUH U POLIECCOB;
— OBJAJCHUE METOMNOJOTMYECKAMH YMEHUSMH (IPOBOIAWTH HW3MEPEHHS,
HCCIIEIOBAHUS U CTABUTD OMBITHI);
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— MOHMUMAaHHWE NPHUHLHIIOB IEHCTBHS TEXHUUECKUX YCTPOHCTB;

— yMeHHe 1o paboTe ¢ TeKCTaMU (PU3NIECKOTO COAEPIKAHMIS;

— yMEHHE penraTh pacuyETHBIC 3aJa4l U IMPUMCEHATH HOJyYCHHBIC 3HAHUS IS

00BsCHEHHST (PM3NYECKUX SBICHUI U IPOIIECCOB.

I'pynna w3 14 3aganuii 6a30BOTO M TOBBIIIEHHOTO YPOBHEH CII0XXHOCTH
HpOBEpseT OCBOCHHUE IOHATHITHOTO ammapaTa Kypca ¢pmuku. KirodeBsiMH B 3TOM
ONoKe SBIAIOTCS 3aJaHMsA Ha paclo3HaBaHWE (U3HUYCCKUX SBICHUH Kak
B CUTyalUsIX >KM3HCHHOIO XapakTepa, TaKk M Ha OCHOBE OIMCAHHS OIBITOB,
JEMOHCTPUPYIOIIMX MHPOTEKaHHe pa3IM4HbIX sBiIeHUA. Kpome Toro, 3mech
TPOBEPSIOTCS IIPOCTHIE YMEHMS [0 PACHO3HABAHMIO (M3WYECKUX MOHSTHH,
BEJIMYHH U GopMyn U OoJee CI0KHBIC YMEHHUS [0 aHAIN3Y Pa3IMYHBIX IPOIIECCOB
C UCIOJIB30BaHHEM (HOPMYJI U 3aKOHOB.

I'pynma w3 Tpéx 3amaHUi MpoBepseT OBIANCHHE METOJONOTHYECCKUMHA
YMEHHSAMH. 3HeCh IpeIaraloTcs KakK TEOpeTHYeCKHe 3aJaHHs Ha CHATHE
HOKa3aHUl HM3MEPUTENIbHBIX NPHOOPOB M aHAIU3 PE3yJbTaTOB ONBITOB IO HX
OIMCAHHIO, TaK U IKCHEPUMEHTAJbHOE 3aJaHue Ha peallbHOM 00OpYNOBaHUM Ha
NpOBEACHHE KOCBEHHBIX H3MEPEHHMH WM  HCCIIEAOBAaHHE  3aBHCHMOCTEH
(U3HYECKUX BEITUYNH.

B kak/iblil BapHaHT BKJIIOUCHO 33/1aHUE, NPOBEPSIOLIee TOHMMaHUE IPHHIUIA
JEHCTBHSl Pa3IMYHBIX TEXHMYECKHX YCTPOWCTB WM Ha 3HAaHHE BKJIAJa y4YEHBIX
B pa3BuTHe OM3WKH, M JBa 3aJaHUd, OIEHHBAIOINX paboTy ¢ TEeKcTaMu
¢usnueckoro copepxaHus. IIpu 3TOM INPOBEPSIOTCS YMEHHS HHTEPIIPETalnH
TEKCTOBOH MH(poOpMauuu W e€ HCIONb30BaHUS NPH pPEIIeHUH YyueOHO-
HpakTHYecKuX 3amad. Pabora ¢ wuHpoOpManmed (GHU3NIECKOTO COmepKaHHSA
HPOBEPSCTCS. U OITOCPEAOBAHHO Yepe3 MCIOJIB30BAaHHE B TEKCTaX 3aJaHUIl APYTUX
0JIOKOB Pa3NMYHBIX CIIOCOOOB MpeAcTaBIeHUs] WHOOPMALMU: TEKCTa, rpaduKos,
TabJIUII, CXEM, PUCYHKOB.

brox w3 mATHM 3amaHW MOCBSIIEH OIEHKE yYMEHMS peIlIaTh KadeCTBEHHEIC
U pacuy€THBIC 3a1a4M 1Mo (GH3MKe. 3/1ech Mpe/UTaraloTcsl HECIOKHbIC KaYeCTBEHHBIC
BOIPOCHI, CKOHCTPYHPOBaHHbIE Ha 0a3ze y4eOHOH CHUTyalMu WIM KOHTEKCTa
«OKM3HCHHOHN CHUTyaIliW», a Takke PACUETHBIC 3a]adl MOBBIMICHHOTO M BEICOKOTO
YPOBHEH CIIOKHOCTH IT0 TPEM OCHOBHEIM pasziesiaM Kypca Gpu3nku. J[Be pacuéTHbIe
331a4M MMEIOT KOMOMHUPOBAHHBIN XapakTep U TPeOyIOT UCIOJIb30BaHUS 3aKOHOB
1 (HOpMyJI U3 IBYX Pa3HBIX TEM MM Pa3zesioB Kypca.

ConepxkaHue 3aJaHUA OXBAaTBIBAeT BCE pasfensl Kypca (HM3MKH OCHOBHOM
IIKOJIBI, TIPH 3TOM OTOOpP COAEPKATEIBHBIX JIEMEHTOB OCYIIECTBIACTCS C y4ETOM
UX 3HAYMMOCTH B 0011€00pa30BaTEIIbHON MOATOTOBKE SK3aMEHYEMBIX.

B pabory BKmIO9WeHB! 3ajaHHS TPEX YPOBHEH CIOXKHOCTH: 0a30BOroO,
TOBBIIICHHOTO W BEICOKOTO.

3amaHus 0a30BOrO YPOBHA pa3pabaThIBAIOTCA IS OLCHKH OBJIAJCHUS
HauOonee BaKHBIMH IPEAMETHBIMH pE3ylbTaTaMH W KOHCTPYHPYIOTCS Ha
Han0OoJee 3HAYUMBIX 3JIEMEHTAaX coAepxkaHus. Mcmons3oBanne B paboTe 3amaHHH
TOBBIIICHHOTO ¥ BEICOKOTO YPOBHEH CIOXHOCTH TIO3BOJISICT OLICHHUTH CTCICHB
HOJATrOTOBJICHHOCTH 3K3aMEHYEeMOIo K IPOJO/DKEHHIO OOy4YeHHs B Kiaccax

C yriayOn€HHBIM H3y4deHUuEeM QU3UKH.
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OOBEKTHBHOCTh  IPOBEPKH  33JaHMH C  Pa3BEPHYTHIM  OTBETOM
obecriednBaeTCsl  CAWHBIMH ~ KPUTEPHSIMH  OIICHMBAaHHS, YYacTHEM  JIBYX
HE3aBHCUMBIX  JKCIIEPTOB, OLICHUBAIOLIMX OAHY paboTy, BO3MOXKHOCTHIO
HA3HAYEHUs TPETHETO IKCIEPTa U HATMUMEM NPOLENYPhl alleJUISILIHH.

4. Cs3b 3xk3ameHanuoHHoi Moaeau OI'd ¢ KUM EI'D

Ok3amenannonnas monenb OI'D u KM ET'D no ¢usuke cTpoutcs, ucxoas
W3 €IWHOM KOHIENIUH OLEHKH YYEeOHBIX JOCTIDKEHHH JK3aMEHYEMBIX 10
yaeObHOMYy mpenmery «®usuka». EnuHbIe TOAXOABI O0ECTEYMBAIOTCS TMPEKIES
BCEro MPOBEPKOM Bcex (HOopMHUPYEMBIX B paMKax IPENoJaBaHus NpeIMeTa BUIOB
JesTenbHOCTH. [Ipu 5TOM HCHONB3YIOTCS CXOAHBIE MOJENH 3aJaHHH Ui OLIEHKU
c(OPMUPOBAHHOCTH OJMHAKOBBIX BHJOB JesrenbHOCTH. [Ipu orGope Mmonerneit
3aJJaHAi YYUTBHIBAIOTCS Pa3lIMuus B YPOBHIX (HOPMHUPOBAHHS OTICIbHBIX YMEHHH
B paMKax KypcoB (pM3MKH OCHOBHOM U CPEHEH IIKOJIBI.

MoKHO OTMETHUTH [Ba 3HAYUMBIX OTIMYMSA dK3aMeHanunoHHoH Mmozenu OI'D
or KM EID. Tak, TEXHOJIOTHYECKHE OCOOCHHOCTH TpoBeneHus EI'D
HE TIO3BOJISIIOT OOCCHECYUTH IOJHOICHHBIA KOHTPOJIb  CHOPMUPOBAHHOCTH
SKCHEPUMEHTAJbHbIX YMEHHMH, M OTOT BHI JAEATEIBHOCTH MPOBEpSeTCs
onocpenosanHo. IIpoBenenne OI'D He CONEPKUT TaKUX OrpaHUYEHUIl, IO3TOMY
B pabOTy BBEICHO OSKCIIEPUMEHTAIBHOE 3aJaHhe, BEITOJHACMOE Ha pealbHOM
obopynoBanuu. Kpome Toro, B sk3ameHanionHod monenu OI'D Gosee mmpoko
npeacTaBieH ONOK TO TpoBEepKe NPHEMOB pabOTHl ¢ pa3sHOOOpa3HOi
uHpopMaImer PU3NIECKOTO COePIKAHMSL.

5. XapakTepucTHka cCTPYKTYypbl M coaep:kanus KUM OI'D

Kaxnprii BapuaHT 3K3aMEHAIIMOHHOW pabOoTH BKIIOUaeT B ceds 25 3amaHmid,
pasnmuyaromuxcs (QOpMOi M ypOBHEM CIOXKHOCTH. B paboTe HCHONB3yrOTCS
3a/IaHuUs C KPATKUM OTBETOM U Pa3BEPHYTHIM OTBETOM.

B 3aganusax 3 u 15 HeoOXoauMMO BBIOpaTh OJHO BEPHOE YTBEP)KICHHE W3
4eTHIPEX MPEUTOKEHHBIX U 3aIIMCaTh OTBET B BHJE oAHOH mmdpsl. K 3amannsam 5—
10 HEOOXOAUMO MIPUBECTH OTBET B BHUJIE IIETIOTO YMCIIA MITH KOHEYHOU JSCATHIHON
npobu. 3amanus 1, 2, 11, 12 u 18 — 3agaHus HAa COOTBETCTBHE, B KOTOPBIX
HEOOXOJMMO YCTAaHOBUTH COOTBETCTBHUE MEXIY ABYMs TPYIIaMu OOBEKTOB HIU
MPOLIECCOB HAa OCHOBAaHUHM BBISBICHHBIX IPUYMHHO-CJIEJCTBEHHBIX CBS3EH.
B 3amanmsx 13, 14, 16 u 19 Ha MHOXXECTBEHHBI BBIOOpP HY)KHO BBIOpaTh JBa
BEPHBIX YTBEPXKIEHHS M3 MATH NpeUIOKEeHHbIX. B 3amanun 4 HeoOXogumo
JIOTIOJTHATh TEKCT CIIOBaMH (CIIOBOCOYETAHHSAMH) W3 MPEIOKEHHOTO CIHCKA.
B 3amanmsax ¢ pa3BépHyThIM oTBeTOM (17, 20-25) HEOOXOOMMO MPEICTABHUTH
pelleHne 3aJadd WM JaTh OTBET B BHUJE OOBSICHEHMS C ONOpPOH Ha M3y4yEHHBIE
SIBIICHUS WJIM 3aKOHBI. B Tabnuie 1 npuBeneHo pacnpeaeicHue 3aaHuii B pabore
¢ y4€TOM MX THUIIOB.
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Tabauya 1
Tunwi 3a0anuil, UCKOIBL3YIOWUXCS 8 pabome
IIponent
Makcu- MaKCHMAaJIbHOTO
Konmm- | MayeHBIA | mepBHYHOTO Oasuia 3a
Tunel 3aganni 4eCTBO | NEpBUY- | 3aJaHUs JAHHOTO THIIA
3a1aHui HBIN OT MaKCUMaJbHOI'O
Oamn HnepBUYHOTO Oasa 3a
BCIO paboty, paBHOTO 45
C kpaTKuM OTBETOM B BHJIC 2 2 5
OJTHOH T PEI
C KpaTKUM OTBETOM B BHUJE 6 6 13
qucia
C KpaTkuM OTBETOM B BHJE 10 19 42
Habopa mudp (Ha COOTBETCTBHE
Y MHOXXECTBEHHBIN BBIOOD)
C pa3BEpHYTHIM OTBETOM 7 18 40
Hroro 25 45 100
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B paboTe KOHTPONHPYIOTCS OJIIEMEHTBHl COIEPXAaHUS U3 CICTYIOUIHX
paszmenoB (Tem) Kypca (U3WKH: MEXaHHYECKHE SIBJICHUS, TCIUIOBBIC SIBICHHS,
AIIEKTPOMArHUTHBIC SIBICHUS U KBAHTOBBIC siBICHUs. OOIIee KOMHMYECTBO 3aJaHui
B paboTe MO KaXIOMY M3 DPa3lCioOB MPHOIM3HUTEIBHO MPOMOPIAOHAIBHO €ro
coJiep KaTeIbHOMY HAITOJIHEHHIO U Y91eOHOMY BPEMEHH, OTBOJIUMOMY Ha M3yUCHUE
JTAHHOTO pasjiesia B IIKOJBHOM Kypce ¢husuku. B Tabmuiie 3 maHo pacmnpenencHue
3aJaHU 1O pa3genam.

Tabauya 3
Pacnpedenenue 3a0anuii N0 0CHOBHbIM COOEPAHCAMENbHBIM PA30elaM (memam)
Kypca puzuxu

Pasnen kypca hu3uku, BKIFOUEHHBIH KonugectBo 3anannii
B pabory Bcst pabota
MexaHudeckue sIBICHUS 9-14
TemnnoBsle sIBICHUS 4-10
DJEeKTPOMarHUTHBIE SIBJICHUS 7-14
KBanrtoBsie siBieHms 14
Hroro 25

6. Pacnpenenenue 3aganuii KMM OI'D no coaep:kaHuio, npoBepseMbIM
YMEHHUSM U coco0aM e TeJJbHOCTH

Kaxnplii BapuaHT COIOECPXKUT ISTh TPYIN 3aJaHUN, HAIpaBICHHBIX Ha
NPOBEPKY PA3IMYHBIX OJIOKOB YMEHHWH, (OPMHPYEMBIX HpPH H3y4YCHHH Kypca
¢uszukn. B Tabmuue 2 mnpuUBENEHO paclpelenieHHMe 3aJaHuid 1o OJiokam
MPOBEPSIEMBIX YMEHUHU.

Tabauya 2
Pacnpedenenue 3a0anuii no d10xam npogepsemvix ymeHuil
IIpoBepsiembie ymeHust KoauuectBo
3ajaHui
BrnageHne — MOHATHIHBIM  anmaparoM — Kypca  (DU3HKH: 14

pacno3HaBaHUC HBHeHHﬁ, BBIYHUCJICHUC 3HA4YCHUA BCJIWYHMH,
UCIIOJIb30BAHHUEC 3aKOHOB H q)OpMyJI JJIA  aHallu3a SIBJICHHI
1 IPOLCCCOB

MeTtomonoruueckue YMEHHUSA (mpoBenenue HU3MEpEeHHH 3

U OTBITOB)

IloHuMaHue NOPUHIMIIOB JEUCTBUS TEXHUUYECKHX YCTPOMCTB, 1

BKJIaJIa YUEHBIX B pa3BUTHUH HAYKU

PaboTa ¢ TekcToM (PU3NIEeCKOTo CoIepIKaHus 2

Pemrenue pacu€THBIX U KaYECTBEHHBIX 33124 5
Hroro 25
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OKCIepUMEHTAIBHOE 3a1aHue 17 mpoBepseT:

1) ymenue nposodums KoceeHHbie uzMepeHuss U3UYECKUX GeUyUH: TNIOTHOCTH
BEIL[ECTBA; CUIbl ApxuMena; KOI(pQUIHMEHTa TPEHUS CKOJIBKCHHS; KECTKOCTU
MPY>KUHBI; MOMEHTa CHIIBI, JICHCTBYIOIIETO HAa phIYar; paboThl CHIIBI YIPYTOCTH
TIpU MObEME TPY3a C MOMOIIBIO MOBIIKHOTO MIIH HEMOIBMYKHOTO OJIOKA; paObOThI
CHJIBI TPEHHMsI; OITHYECKOH CHJIBI U (POKYCHOTO PACCTOSHUS COOMpAIOIIeHl JTHH3BI;
AIIEKTPHUYECKOTO COMPOTUBIICHUS PE3UCTOPA; PAOOTHI M MOIHOCTH TOKA,;

2) ymenue npedcmasnims IKCNEPUMEHMANbHbIE Pe3yabmamyl 6 eude maonuy,
2paguKos Ul CXeMamuyeckux PUCYHKO8 U Oelamb 6bie00bl HA OCHOBAHUU
NONYUEHHbIX IKCHEPUMEHMANbHbIX OGHHLIX: O 3aBHCUMOCTH CHJIBI YIPYTOCTH,
BO3HHKAIONIEH B MpPYXUHE, OT CTENeHH JAe(OopMalUK NPY>KUHBI, O 3aBUCHMOCTH
CUIIBI TPEHHS CKOJBKEHHS OT CHJIbl HOPMAJIBHOTO JaBJICHHS W OT poja
MOBEPXHOCTH; O 3aBUCHMOCTH apXHMEIOBOH CHJIBI OT 00BEMa MOrpyKEHHOH YacTn
TeNa; O 3aBHCUMOCTH CHJIBI TOKAa, BO3HHKAIOUICH B MPOBOIHUKE, OT HAMIPSHKEHUS
Ha KOHIIaX MPOBOJHHKA; O CBOWCTBAaX HM300pa)KCHUs, MOTYYSHHOTO C MOMOIIBHIO
coOuparomeil JTNH3HI.

7. Pacnpenenenue 3agannii KUM OI'D no ypoBHSIM CJIOKHOCTH

B pabote mpencraBieHb 3aJaHUs Pa3HBIX YPOBHEH CIIOKHOCTH: 6a30BOTO,
MIOBBIIIEHHOTO ¥ BBICOKOTrO0. B Tabnuue 4 npencraBieHo pacupeneieHue 3agaHuit
M0 YPOBHIO CJIOKHOCTH.
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Tabauya 4
Pacnpeoenenue 3a0anutl no ypogHw CioxicHOCmu

Makcr- ITpoueHT MakCUMaIbHOTO TIEPBUYHOTO
Yposenb Komnu- MAEHBL 0ana 3a 3aaHus JAHHOTO YPOBHS
CIIO3KHOCTH YeCTBO . CJI0KHOCTH OT MaKCHMAaJIbHOTO
. . | mepBUYHBII
3a/1aHAM 3aJJaHAH Sat MepBUYHOTO Oauia 3a BCo pabory,
paBHoro 45
bazoBbrit 15 21 47
IToBBIIEHHBIH 7 15 33
Bricokwmit 3 9 20
Htoro 25 45 100

8. lIpoposkuTenbHocTh OI'D o ¢pusuke

Ha Brinonnenue Beeit pabotel orBogutces 180 MUHYT.

IIpumepHOe BpeMsi Ha BBITIOJHEHUE 33/IaHUN pa3IMYHBIX 4YacTeld paboThI
COCTaBIISIET:

1) [yst KaXkIoro 3aIaHusI ¢ KPAaTKUM OTBETOM — 3—5 MUHYT;

2) Ui KaX10T0 3a/1aHus C pa3BEPHYTHIM 0TBeTOM — OT 10 10 20 MHUHYT.

9. lonoJIHUTeJbHBIC MATepHAJIBI H 000py/10BaHHe

IlepeyeHp NOMONHHUTEIBHBIX MaTEPUAJIOB W 00OPYAOBAaHUS, HCIIOJIB30BAHHE
KOTOpbIX paspemeHo Ha OI'D, yTBepikaaercss NpHKa3oM MMHIPOCBEIEHHs
Poccun u PocoOpHam3opa. YdacTHHKaM SK3aMEHa pa3peliaceTcs IOJIb30BaThCs
HETPOrpaMMHUPYEMBIM KaJIBKYIATOPOM (IUIS KaXKJOT0 yUEHHUKA) ¢ BO3MOXXHOCTBIO
BBIYHCIICHUS] TPUTOHOMETpHYecKnX (yHKIuHA (cos, sin, tg) W juHeWKkod. [lms
BBIIIOJHEHUS. ~ OKCIIEPUMEHTANBHBIX  3aJaHUi  MCIHOJb3YIOTCS HaOOPEI
obopynoBaHus (IIONHBI TIepedYeHb MAaTepHaloB M OOOPYHOBAHHSA IpPUBEAEH
B IIpunoxenuu 2).

10. Cucrema OlEHUBAHUSA BBITOJTHEHUSA OTAEJbHBIX 3aJaHui
M DK3aMeHAIMOHHOIi padoThI B 1[€JIOM

3amanus 3, 5-10 u 15 ¢ KpaTKUM OTBETOM B BHIE YHMCIA WM OXHON IU(PHI
CUHMTAIOTCS BBITIOJHEHHBIMH, €CIIM 3allMCaHHOEe B OTBETE 4YHMCIO HIM nudpa
COBIIA/IaeT C BEpHBIM OTBeTOM. OTBET Ha KaXII0€ M3 TAKHX 33aJaHUH OILIEHHUBAETCS
1 Gayom.

OTBeT Ha 3a/1aHKE 2 C KPaTKMM OTBETOM B BHUJIC MOCIECIOBATEILHOCTH (P
orieHuBaeTcs 1 GayioM, eciid BEpPHO yKa3aHbl o0a 3neMeHTa oTBera, U (0 6ayios,
€CITU JIOIYIICHBI OJTHA WJIN JIBE OMINOKH.

OtBeTpl Ha 3amaHus ¢ KpaTkum otBetoM 1, 4, 11-14, 16, 18 u 19
OIICHHBaIOTCA 2 OaJslaMM, €CIIM BEPHO YKa3aHbl BCE AJIEMEHTHI OTBeTa; 1 OaioM,
eCNTi JONyIleHa OMmMOKa B OJHOM U3 JJIeMeHTOB oTBera, W ( OamioB, ecmu
B OTBETE JIOMYIIEHO OoJiee oHON omMOKU. Ecin KoIM4ecTBO 3IEMEHTOB B OTBETE
0oJIbIlIe KOJMYECTBA AJIEMEHTOB B ATAJIOHE MJIM OTBET OTCYTCTBYET, TO CTaBHUTCS
0 OamoB.
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Beimonnenue 3agaHuil ¢ pasBépHYThIM oTBeTOM 17, 20-25 oueHuBaercs
JBYMSI OKCIIEPTaMH C YYETOM TPAaBUIIBHOCTH U ITOJTHOTHI OTBEeTa. MaKCHUMalIbHBIN
MEPBUYHBIA OaJll 3a BBHIMOJIHECHUE 3aJaHuid ¢ pa3BEPHYThIM oTBeToM 20, 21 u 22
cocraBisieT 2 Oaiia, 3a BeIDONHEHWEe 3amanmii 17, 23-25 cocraBmser 3 Oamia.
K xaxmoMy 3amaHHIO TIPUBOAWUTCA IOAPOOHAS MHCTPYKIHUS OIS SKCIEPTOB,
B KOTOPO#l yKa3bIBaeTCs, 3a YTO BBICTABISICTCS KaXIBI Oalul — OT HyJIS 10
MakcHManbHOro O6ajuia. B Bapuanrte mepen KaIbIM THIIOM 3aJaHUi IpeaIaraercs
WHCTPYKIHSL, B KOTOPOH MPHUBEAEHBI 001IHe TpeOOBaHUs K 0(OPMIICHUIO OTBETOB.

MakcuManpHOe KOJIHYECTBO IIEPBHYHBIX OaIOB 3a BEINOJIHEHHE BCEX
3aganuit KUM —45.

B coorBerctBun ¢ IlopsiakomM mpoBeneHUs] TOCYAApCTBEHHON WTOTOBOM
aTTecTaluy Mo 00pa30BaTENFHBIM IPOrPaMMaM OCHOBHOTO 00mmIero o6pa3zoBaHHs
(npuka3z Munnpocsemenns Poccun n Pocobpranzopa ot 07.11.2018 Ne 189/1513,
3apeructpupoBadn Munroctom Poccun 10.12.2018 Ne 52953),

«64. Dx3aMeHaIlMOHHBIE pabOTBHl MPOBEPSIOTCS  JBYMSI  OKCIEPTaMH.
ITo pe3ynpraTaM NPOBEPKH SKCIEPTHI HE3aBHCHUMO IPYT OT JpPyra BHICTAaBISIOT
Oayuibl 3a KaX/Iblii OTBET Ha 3a/JaHUsl SK3aMECHALIMOHHON pabothl... B ciyuae
CYLIECTBEHHOI'O PAacXOKIEHUS B OajuiaX, BBICTaBJICHHBIX JABYMs OSKCIEpPTaMH,
Ha3HauaeTcss TpeThst mpoBepka. CyIIeCTBEHHOE pPacXoXJIeHHe B Oamuiax
ONIPE/ICICH0 B KPHUTECPHAX OIICHWBAHMA 110 COOTBETCTBYIOUIEMY YdeOHOMY
IpeaMETY.

Tperuit skcrepT Ha3zHauaeTcs IpejcenaTesieM INpPeAMETHOM KOMHCCUU U3
YHCIIa SKCIIEPTOB, PaHee He IPOBEPSBIINX YK3aMEHAIIOHHYIO paboTy.

TperbeMy  9KCIepTy  HpenocTaBisieTcss  HHpopmamus o  Oaiax,
BBICTaBJICHHBIX AKCIIEPTAaMM, paHee MPOBEPSBLIMMHU HK3aMEHAIMOHHYIO paboTy
oOyyaromerocsi. bamnbl, BbICTaBIEHHBIE TPETBUM  OKCIEPTOM,  SIBISIOTCS
OKOHYATEITLHBIMID».

CyIIecTBEHHBIM CUHTACTCS PACXOXKACHHE MEXIY OajilaMH, BBICTABICHHBIMU
JIByMsI DKCTIEpTaMH 3a BBINIOJIHEHUE JTIF000TO U3 3aaanuii 17, 21-25, B 2 unu Oonee
6amma. Tpermii SkcmepT HpoBepseT TONBKO T€ OTBETHI HA 33JaHMA, KOTOpPBIE
BBI3BAJIN CTOJIb CYIIECTBEHHOE PACXOXKICHHE.

Ha ocHoBe 0aiioB, BBICTaBICHHBIX 32 BBIIOJIHEHHE BCEX 3aJaHUN paboOTHI,
MOJICYUTHIBACTCSI CyMMapHBI IEPBUYHBIN 0alil, KOTOPBIA MEPEBOJUTCS B OTMETKY
MO MATHOATUTFHOH IIKalIe.

11. YcaoBusi npoBeaeHusi padoThbl (Tpe0OBaHUS K CTIENHAJIHCTAM)

OKk3aMeH TpOBOAUTCS B KaOmHeTax (u3uku. [Ipu HEOOXOIMMOCTH MOXHO
UCIIOJIb30BaTh JPYrHe KaOWHEThI, OTBEYAIOIIe TPeOOBaHUsIM 0€30MacHOrO Tpya
IIPY BBIIIOJIHEHUH DKCIIEPUMEHTANIBHBIX 33aHUH YK3aMEHAIIMOHHOM PaboTHI.

Ha »K3amMeHe B KaXAOH ayAWTOPHH MPUCYTCTBYET CIEIHAIHUCT IO
MPOBENICHUIO HMHCTPYKTaxka M oOOecledeHuro 1abopaTopHBIX padoT, KOTOPBIi
IIPOBOAMT MEpe]] SK3aMEHOM HHCTPYKTaX IO TEXHUKE 0€30MacHOCTH U CIEIMT 3a
coOJIFO/ICHHEM TpaBuiI 0E30MacHOr0 TpyJa BO BpeMsi pabOThl IK3aMEHYEMBIX
¢ 7nabopaTopHBIM OOOpyHOBaHWEM. [IpuMepHass HWHCTPYKUHS IO TEXHHUKE
6e3omacHocTH npuBeeHa B [Ipumoxenun 3.
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KommtexTsr 1ab0paTOPHOTO obopynoBaHHs JUIst BBITIOJTHCHUS
IKCIICPIMEHTAIFHOTO 3aJaHus (3agaHue 17) GpopMupyrOTCs 3a01arOBpEMEHHO, 110
IPOBEICHUS SK3aMeHa. J{JIsl MOArOTOBKYU 1a00paTOPHOTo 000pYyIOBAHUS B ITYHKTHI
MPOBEICHNS 32 ONMH-IBA IHS A0 dK3aMeHa COOOIIAIOTCS HOMEpa KOMILUIEKTOB
o0opynoBaHMS, KOTOpble OYyIyT WCHONB30BaThCsA Ha OdKk3aMeHe. Kpurepmn
HPOBEPKU BBINOJIHEHHS 3KCIEPHMEHTAIBHOIO 3aJlaHUsl TPEOYIOT HCIOJIB30BaHMS
B pamkax OI'D cranaapTHU3UpOBaHHOTO JlabopaTtopHoro obopynoanus. [lepedeHn
KOMIUJIEKTOB OOOPYAOBaHMS [UIsS BBIOJHEHHST OSKCHEPHUMEHTAJbHBIX 3aJaHuit
COCTaBJICH Ha OCHOBE THIIOBBIX HAOOPOB i1 ()POHTAIBHBIX PadOT Mo (hU3MKeE.
CoctaB »TUX HAOOPOB/KOMIUIEKTOB OTBEYaeT TpeOOBaHUAM HaI&XKHOCTH
U TpeOOBaHMSIM K KOHCTPYMPOBAHHMIO OKCIEPUMEHTANbHBIX 3aJaHuil OaHKa
9K3aMeHamMoHHBIX 3amaHumii OI'D. Homepa u ommcanme o0opynoBaHNS,
BXOJSIIIETO B KOMIUICKTEI, IPUBeICHE! B [Iprnoxkenun 2.

IIpn oTcyTCTBMM B NyHKTaX NPOBEAEHMs K3aMeHa KakuxX-TM00 mpuOopoB
¥ MaTepHajJoB 000pyIOBaHHE MOXKET OBITh 3aMEHEHO Ha aHAJIOTUYHOE C JAPYTHMH
XapakTepucTHKaMH. B memsax oOecreueHnss OOBEKTHBHOTO — OIIGHHBAHHS
BBITIOJTHEHUS SKCIICPHMEHTAIBHOTO 3aaHus ydacTHHKaMu OI'D B cirydae 3aMeHBI
0o0OpyZIOBaHMS HA aHAJOTMYHOE C JAPYTMMH XapaKTePUCTHKAMH HEOOXOIMMO
JOBECTH JIO CBEACHUS SKCIIEPTOB MNPEIMETHOH KOMHCCHH, OCYIIECTBISIOMINX
NPOBEPKY  BEHIIOJHEHMS  3aJaHWi, OIMCAaHWE  XapaKTEePHUCTHK  pealbHO
UCIIOJIb3YEMOT0 Ha 9K3aMeHe 000pyL0BaHuUsl.

12. N3menenust B KUM 2021 roaa no cpaBHenuto ¢ 2020 rogom

B 2021 r. BHeceHBI OTAEGNBHBIC M3MCHEHHS B CTPYKTYPY 3K3aMECHAIMOHHOM
paboThL.

K Tekcty ¢usnueckoro comepikaHds BMECTO JABYX 3a/laHHil C BBEIOOpOM
OJTHOTO BEPHOTO OTBETA IIpeIjIaraeTcs OJHO 3aJaHHe Ha MHOXXECTBEHHBIH BEIOOD.
VYBeNIMUMUIOCh YMCIO 3aJaHUi ¢ Pa3BEPHYTHIM OTBETOM: JoOaBiieHa €€ OoHa
KauecTBeHHas 3amada. B 2021 r. 3amanus 21 OyayT moCTpOEHBI Ha KOHTEKCTE
Y4eOHBIX CUTyallWid, NMPEHMYIIECTBEHHO — Ha TPOTHO3UPOBAHWUH PE3YIHTATOB
OMBITOB WJIM WHTEPIPETAIlMK HMX pPe3yJbTaToOB, a 3adaHus 22 — Ha TPaKTHKO-
OPHEHTHPOBAHHOM KOHTEKCTE.

Pacmmpunoch copepxanue 3amaHuii 17 (9KCIIEpUMMEHTAJILHOE 3aJlaHUE Ha
peansHOM oOopynoBaHmH). K mpoBeneHHIO KOCBEHHBIX H3MEpEHHI 100aBIEHO
UCCIIEIOBAaHUE 3aBHUCUMOCTM OAHOM (U3MYECKOM BEIMYUHBI OT JPYToH,
BKIIIOYAIOIIEe HE MeHee TpPEX MNpSIMbIX H3MEPEHUH C 3amuChio aOCOJIHOTHOMN
MOTPEITHOCTH.

MakcuManbeHbIH OaT 3a BBIIOJNHEHHE BCeX 3aJaHUi pabOTHl YBEITHUHIICST
¢ 43 1o 45 6annoB.
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Ipunooscenue 1
O600ménnblii nian Bapuanta KUM OI'D 2021 roaa
no ®UBUKE
Yposenu cnosxcnocmu 3adanuii: B — 6azoewiil, [1— noswviutennwiil, B — avicokuil.

Ne IIpeamerHnblii pesyabTaT Koabl Koabl Ypo- Make. IIpumep-
3aaa- npose- npose- BeHb | Oai3a Hoe

HHUsA psieMBIX psieMBIX CIIOK- | 3aJaHHe BpeMst
3JIeMeHTOB | TpeGoBanuii | HOCTH BBINOJI-

cozep- K YPOBHIO HeHus
KAHUS | MOATOTOBKH sajaHus

(MuH.)

BBINYCK-

HHUKOB

Hcnonvzosanue nonamuiinozo annapama Kypca ¢u3uku

1 [paBuiabHO TPaKTOBaTh 1-4 1.1-1.3 b 2 2
(uzngeckuit CMBICIT
UCIOJB3YEMbIX  BEIMYMH, HX
0003HaYEHHSL u €IMHUIIBI

HU3MEPEHUS; BBIACIIATH HpHﬁOpL]
JUIS UX U3MEPEHUS

2 Paznuyars CJIOBECHYIO 1-4 12,13 b 1 2
(hopMyITHPOBKY

U MAaTeMaTHYeCKOC BBIPAKCHHE
3aKoHa, (HOPMYIIbI, CBSI3BIBAIOLIHE
JIAHHYI0 (DU3MYCCKYIO BEITHUYUHY
C IPYTUMHU BEJIMYMHAMU

3 PacnosnaBath TIPOSIBIICHUE 14 1.4 b 1 2
U3y4YEHHBIX (busmueckux
SIBICHHUIT, BBIICIISIS ux
CyIIECTBEHHBIE
CBOJiCTBa/IPU3HAKH

4 Pacno3HaBaTh SIBJIEHHWE IO €ro 14 1.4 b 2 8
OIIpeJIeIICHHIO, OIHCAHUIO,
XapakTEepHBIM MpPU3HAKaM U HA
OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JTAaHHOE
¢dusuueckoe siBneHue. Paznnuarh
JUISL IaHHOTO SIBJICHUSI OCHOBHBIC

CBOHCTBA iniii YCIOBUS
MPOTEKAHNs IBJICHHS
5 Bobruucnare 3HaYeHUE BEIUYHHBL 1 1.2,1.3 b 1 4
npu aHam3e SIBJICHHUI
C  HCIOJIb30BaHHEM  3aKOHOB
u popmyn
6 BbIUHCIATS 3HAUCHUE BEIWYMHBI 1 1.2,1.3 b 1 4
npu aHam3e SIBJICHUH
C  WCIOJIb30BaHHEM  3aKOHOB
u popmyn
7 BbluKciIsaTh 3HAYCHHE BEITHMYUHBI 2 1.2,1.3 b 1 4
npu aHam3e SIBJICHUH
C  HCIOJIb30BaHHEM  33aKOHOB
u popmyn
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17

IIpoBonuts KOCBEHHbBIE
U3MEepeHus (busnueckux
BEJIMYMH, HCCIIENI0BAHNE
3aBUCUMOCTEH MEXIY
BEJTMYNHAMUI
(9KcriepHMMEHTAIBHOE 3a/IaHHE Ha
peaabHOM 000pyIOBaHHH)

B

3

30

Ilonumanue npunyuna oelicmeus MexHU4ecKux ycmpoicme

Paznuyars SIBIICHUSI
U 32KOHOMEDHOCTH, JIeXKAIlHe
B OCHOBE INpPHUHIHUNA JeHCTBHS
MalluH, nprubopoB
U TEXHHYECKHX  YCTPOHCTB.
IIpuBoanTe  mpHMeEpHl  BKIJIaJa
poccuiickux M 3apyOexHbIX
YUYCHBIX-QH3UKOB B  pa3BHUTHE
HayKH, OObBsSCHEHHE NPOLECCOB
OKpY’KalOIIEro MUpa, B pa3BUTHE
TEXHUKH M TEXHOJIOTH

14

5.1

Paboma c mexcmamu ghusuueckozo cooeprycanusn

HnrepnperupoBath
UHpOpMaLHUIO (uzngeckoro
CoJIep)KaHus,  OTBEYaTh  Ha
BOIIPOCBI  C  MCIOJIb30BAHHEM
SBHO M  HESBHO  3aJ[aHHOM
uHdopmaruu. [Ipeodpa3oBbIBaTh
UHpOpMALHUIO u3 oJHoM
3HAKOBOH CHCTEMBI B JIPYTyIO

14

20

IIpumensaTs  uHGOpPMALMIO U3
TeKCTa IpPU pelIeHHH Yy4deOHO-
[O3HABATEIbHBIX M y4eOHO-
HPAKTUYECKUX 3a/1a4.

Pewenue 3a0au

21

OOBSCHATH ¢usnueckue
TPOLIECCHI U CBOMCTBA TEJ

1.4

22

OOBSCHATH (uznyeckue
IIPOLIECCHI M CBOKCTBA Tel

1.4

23

Pemars  pacuéTHble  3a[auH,
UCTIONB3YSI 3aKOHBI M (DOPMYJIBL,
CBSI3bIBAIOLINE ¢dusnueckue
BCIIMYHHEI
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8 BbluKciIsATh 3HAYCHHE BETHYUHBI 3 1.2,1.3 b 1 4
pu aHaI3e SIBIICHUH
C  HCIOJIb30BaHHEM  33aKOHOB
u popmyn
9 BbIYKCIIATh 3HAYEHHE BEJIMYHHBI 3 1.2,1.3 b 1 4
pu aHaIN3e SIBIICHUH
C  HCIOJIb30BaHHEM  33aKOHOB
u popmyan
10 BoluKciIsaTh 3HaYCHHE BETHMYUHBI 4 1.2,1.3 b 1 4
npu aHaM3e SIBICHUH
C  HCIHOJIb30BaHHEM  3aKOHOB
u popmyan
11 OnuceIBaTh HM3MEHEHHS 1,2 1.4 b 2 5
(U3MYECKUX ~ BEIMYMH  TIPH
MPOTEKAHNH (u3nuecKnx
SIBJICHUH U OPOLIECCOB
12 OnuceIBaTh HM3MEHEHHS 3,4 1.4 b 2 5
(U3MYeCKUX ~ BEIMYMH  IIPH
MPOTEKAaHNUH (u3nIecKnx
SIBJICHUH H TIPOLIECCOB
13 OnuceIBaTh CBOICTBa Tel, 14 1.4 11 2 5
¢usnueckue SIBJICHUSI
u HPOLIECCHI, HCTIONB3YS
(usnueckne BEJIMYIHHBI,
¢duznueckne 3aKOHbI
U NIPUHLMNBL (aHAIU3 rPaUKOB,
TaOJIHIL U CXeM)
14 OnuceIBaTh CBOICTBa Tel, 1-4 1.4 I1 2 5
¢dusnueckne SIBJICHUSI
u TIPOLECCEI, HCTIONB3YS
(dusnueckne BEJIMYHHBI,
¢du3nueckne 3aKOHBI
U NPUHIMIBL (aHATH3 TPpadUKOB,
TaOIIHIL U CXeM)
Memoodonozuueckue ymenus
15 IMpoBoauTL TMpsAMBEIE M3MEPEHUS 1-3 24 b 1 2
(hu3HUecKuX BEJTHYHH
c HCIIOJIb30BAaHUEM
N3MEPHUTETbHBIX mpubopoB,
MPaBHJIBHO COCTABISITH CXEMBI
BKJIIOUCHUS. npubopa
B 9KCIIEPUMEHTATIBHY IO
YCTQHOBKY, IPOBOJUTH CEPUI0
U3MEpEeHu
16 | AnanmusupoBatb OT/ICIIbHBIC 1-4 2.3 11 2 5
STambl MPOBEICHHS

HCCIICIOBaHHs HAa OCHOBE €ro
OIMCAHMsS: J€eNaTh BBIBOAbI Ha
OCHOBE OTHCAHUS UCCICIOBAHUS,
HHTEPIPETUPOBATh  PE3YJILTATH
HaOJIIOICHHI 1 OIIBITOB

24

Pemate  pacuérHele  3amaun,
HCIIONB3YS 3aKOHBI U (hOPMYIIBI,
CBSI3bIBAIOLINE ¢dusnueckue
BEIMYMHBI  (KOMOMHHpOBaHHAs
3aja4a)

20

© 2021 denepanbhas ciyxba 10 Haa30py B chepe 0Opa3oBaHUs M HAYKU

25

Pemrate  pacuérHble  3agaum,
UCIOJIB3Ys 3aKOHBI M (pOpPMYJIbI,
CBSA3BIBAIOIINE ¢usnueckue
BEJIMYMHBl  (KOMOMHUpOBAHHAS
3a1a4a)

20

Bcero 3aganuii — 25; u3 HEX
0 TUIY: ¢ KpaTKUM 0TBeTOM — 18; ¢ pa3BEépHyThIM OTBETOM — 7;

110 ypoBHIo cinoxxHoctu: b—15; [1-7; B—3.

MaxkcumanbHBIN IEpBUYHBIH O0aiT 3a paboty — 45.

Oo6uee Bpemst BbIONHEeHHs: paboTst — 180 MuH.
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Ipunoocenue 2
Ilepeyenb KOMILIEKTOB 000PYAOBaHUS

[lepeuenn KOMIIJIEKTOB 00opynoBaHUs JUIst BBINOJHEHUS
OKCHEPUMEHTAJbHOTO 3a/laHHsl COCTaBJIIEH Ha OCHOBE THIOBHIX HAaOOpOB ISt
(poHTaNBHBIX paboT 1Mo (usuke.

OCOOCHHOCTh ~KOMILJICKTOB COCTOMT B TOM, 4YTO OJWH KOMIUICKT
NpeAHa3HaueH Uil BBINOJHEHHS LENOW CepHUH AKCIEPUMEHTANbHBIX 3aJaHuH.
IlooTOMy mIst OJHOTO KOHKPETHOTO 3aJaHHs KOMIUIEKTHl H30BITOYHBI TI0
CPaBHCHHIO C HOMEHKJIATypoHl OOOpyJOBaHWS, HEOOXOMUMOTO JUIS  €ro
BBITTOJTHEHUSI.

3amanus 17 mig KUM OI'D 2021 r. pa3pabaTbiBaioTcss TOJbKO Ha 0ase
KOMIUIEKTOB oOopymoBanust Ne 1, Ne 2, Ne 3, Ne 4 m Ne 6. (3amanus
¢ ucroip3oBaHNeM KoMiurekToB Ne 5 m Ne 7 Oymyt BBomutecst B8 KM OI'D
B TIOCJICTYIOIINE TO/IBI.)

Buumanue! B marepuanax A 3KCIEPTOB IPUMEPHl BO3MOXKHBIX OTBETOB Ha
SKCIIEPUMEHTAJIbHBIE 3aJaHUsl NPUBEAECHBI B COOTBETCTBHHM C PEKOMEHAYEMBIMHU
XapakTepUCTUKaMU OOOPYAOBaHHUS, YKa3aHHBIMU B ONMHCAaHUHM KOMIUIEKTOB. [Ipu
UCIIOJIb30BAHUU  DIIEMEHTOB O0OpYIOBaHHWS C JPYTHMMH XapaKTePUCTHKAMHU
HEOOXOJMMO BHECTH COOTBETCTBYIOIIME H3MEHEHHsS B IE€peYeHb KOMILIEKTOB
nepes NpoBeJeHNUEM YK3aMeHa M JOBECTH MH(OPMALHIO O BHECEHHBIX U3MEHEHHAX
JI0 CBEJICHUS SKCIIEPTOB, IPOBEPSIIOIINX 3a/IaHUs C Pa3BEPHYTHIM OTBETOM.

Kommiekr Ne 1

(0]

3JIeMEHThbI 000pY/10BaHUS pPeKOMeH/1yeMble XapaKTePUCTUKH
® BECBHI JIIEKTPOHHBIE npeznen uaMepenus He mexee 200 r
® U3MEPUTENbHBII LIUIHHID npenen uamepenus 250 mi (C = 2 )
(MeH3ypKa)
® cCTakaH
e nuHamometp Ne 1 npenen uzmepenus 1 H (C = 0,02 H)
e nuHamometp Ne 2 npenen uzmepenus S H (C=0,1 H)
e IIOBapeHHas COJIb, MAJIOYKa JUIs
[IepeMeLIBAHU
® IIMHAD CTAJbHOM; V=(250%03)cm’, m=(195+2)r

0003Ha4uTh No 1

® IIMHAP AFOMUHUEBBIN; V=(250%07) cM’, m=(70£2)r

0003HaYUTH Ne 2

® IIJJACTUKOBBIM LMJIUHD; V=(56,0 £ 1,8) oM, m = (66 +2)r,

0003Ha4uTh Ne 3 nMeeT ILIKaly BAONb oOpa3syrouel
C IeHOHM pJeneHus 1 MM, JUIMHA
He MeHee 80 MM

® IMJIUHJP aTFOMUHHCBBIN; V=(34,0%07) e, m=(95+2)r

0003Ha9nTL No 4
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(1) Pekomenmyemble XapaKTepHCTHKH JIEMEHTOB 000pyIoBaHUS KoMIUTeKkTa No | JOIDKHBI
obecreynBaTh BBIIOIHEHHUE CIICYIOIINX OIBITOB:

— W3MepeHHe cpenHel IUIoTHOCTH BemlecTBa (mmmuHApH NeNe 1-4); apXxumenoBoil CHITBI
(umnuaapst Ne 2, Ne 3 u Ne 4);

— HCCIENOBaHHE 3aBHCHMOCTH apXMMEIOBOIl CHJIBI OT 00b&Ma MOrpyKEHHOH 4acT Tena
(ummusaap Ne 3) ¥ OT IUIOTHOCTH JKMJKOCTH; HE3aBUCHMOCTHU BBHITAJIKHMBAIOIICH CHIIBI OT
Macchl Tena (uumaHapsl Ne 1 1 Ne 2).

Kommiekt Ne 2

3J1eMeHThbI 000py10BAHUS peKoMenIyeMble XapaKTepHcTHKH "

® [ITATUB JIAOOPATOPHBII
C JIepKATEISIMH

e nuHAMOMETp 1 npenen m3mepenust 1 H (C = 0,02 H)
® JMHAMOMETp 2 npenen uamepenus S H (C= 0,1 H)
e @pyXuHa | Ha IIaHIeTe xécTkocTh (50 = 2) H/m

C MIJTMMETPOBOH IIKanon
® Tpy)XHHA 2 Ha IJIaHIIEeTe xéEctrocTh (10 + 2) H/m

C MHJUIMMETPOBOM HIKaJION

e Tpu rpy3a, 0603HaunTs Ne 1, Ne 2 | Maccoit o (100 £ 2) r xaxabii
uNe3

e HaGOpHKIA IPy3 UK HAGOP HaOOPHBIH Ipy3, MO3BOJISIONTHI
rpy30B, 0003Ha4nTh Ne 4, Ne 5 yCTaHABIMBATH MacCy TPy30B:
u Ne 6 Ne 4 maccoit (60 = 1) 1, Ne 5 maccoit

(70 £ 1) T u Ne 6 maccoit (80 = 1) wm
Ha0Op OTIENBHEIX IPY30B

® JIMHEWKa U TPaHCIIOPTHP mamHa 300 MM, ¢ MHUIMMETPOBBIMH
JENICHUAMU
e OpYCOK C KPIOYKOM H HUTBHIO macca Opyckam = (50t 5)r
® HaIpaBJIAIOIIAs JUIMHOM HE MeHee | TOBEPXHOCTH «A» — HpI/I6J'II/ISI/ITeJ'IBHO 0,2;
500 mMM. J{oyxkHBI OBITH noBepxHocThb «b» — npubnuzutensHo 0,6

obecrnieueHbl pa3HbIe

k03 PUIIEHTHI TpeHus Opycka
0 HANpPaBISIONIEH, 0003HAYHUTH
«A» u «b»

(2) PexomeHnnyemble XapaKTEPUCTHKH JIEMEHTOB 00OpYyIOBaHUs KOMIUIEKTa Ne 2 mOIKHBI
00ecreynBaTh BHIIOIHEHHE CIIEAYIOIIHX OIBITOB:

— HU3MepeHue XKECTKOCTH MPY)KHHbI, KOd(D(ULHEHTa TPEHUs CKOIbKEHHUs, PadOThl CHIIBI
TPEHUs, CUIIBI yIIPYTOCTH;

— HCCIIEN0BAHHE 3aBUCHMOCTU CHJIbI TPEHHUS CKOJIBXKEHHUs OT CHJIbl HOPMAJIbHOTO JJaBJICHHS
U OT poJia NMOBEPXHOCTH; CHJIbI YNPYTOCTH, BO3HHMKAIOIIEH B INPYXKHHE, OT CTENEHH
nehopMaLuy Py KHHBI.
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Kommiekr Ne 3

KommiekT Ne 4

3JIEMEHTHBI 060pyz[01;amm

PE€KOMEHAYyEeMbI€¢ XapaRTepl/ICTPIKl/I(S)

JJIEMEHTBI 060py£l03 aHUuA

7
PEeKOMEHAYEeMbIC Xap aKTepncnnm( )

HNCTOYHHK NUTaHUuA
IIOCTOSHHOI'O TOKa

BBIIPSIMUTENb C BXOAHBIM HAMPSHKEHHUEM
36+42 B wiu Oarapeiinbiii Onok 1,5+7,5 B
C BO3MOXHOCTBIO PETYIHPOBKH BBIXOJHOTO
HaTPsHKESHUS

HWCTOYHUK IMUTAaHUSA
IOCTOSAHHOT'O TOKa

BBINIPSIMATETHh C BXOJHBIM HAaIpsHKEHHEM
36+42 B wm Oarapeiinblii 60K
1,5+7,5 B ¢ BO3MOXHOCTBIO PEryJIUPOBKHU
BBIXOJTHOTO HANPSHKEHUS

BOJIETMETP ABYXIPEAEIbHBIN

npenen usmepenus 3 B, C = 0,1 B; npexnen
n3mepenust 6 B, C=0,2 B

cobuparomast uH3a 1

(doxycHoe paccrostaue F; = (100 £ 10) mm

aMIIEpMETpP ABYXIPEAEIbHBIN

npenen usmepenus 3 A, C = 0,1 A; npexnen

coOuparomas JuH3a 2

(doxkycHoe paccrosiHue F)= (50 + 5) MM

pacceuBaronias JMH3a 3

(doxycHoe paccrosiHue F3=— (75 £5) MM

usmepenus 0,6 A, C=0,02 A e JIHHEHKa jmmHa 300 MM, € MHIJUIMMETPOBBIMHU
e pesucrop, 0003HaunTh R1 comportusienue (4,7 £ 0,5) Om JENIEHUSIMHA
® pe3ucTop, 0003HaYUThH R2 conporusienue (5,7 £ 0,6) Om ® DOKpaH
® pe3ucrop, 0003HauuTh R3 conporusienue (8,2 + 0,8) Om ®  HanpaBISOIIAs (orrTu4eckas CKkaMbs)

e Habop NPOBOJIOYHBIX | PE3UCTOPEl  00€CHEeYUBAIOT  IIPOBEJEHUE e caiin «Mojeis mpeameTar

pe3uctopos piS UCCIIEIOBAHUs 3aBUCHMOCTH COTIPOTHBIICHUS
OT JUIMHBI, TUIONIAAN IONEPEYHOTO CEUYCHHUS
U Y/ICIBHOTO COMPOTHBIICHHS MPOBOJIHMKA

obecreunBaeT OIIBIThHI C JIMH3aMH
1 BO3MOXXHOCTDH IOJYYCHHS Y3KOI'O ITy4dKa
JJIA OIIbITA C MOJYIHUIIUHAPOM

® OCBCTUTCIIb

e JaMIIOUYKa HOMHUHAaJIbHOE HampshkeHnue 4,8 B, cuma Toka e moMyIITHHAD mmamerp (50 + 5) MM, TmOKa3aTelb

0,5 A HpesioMIIeHust mpuMepHo 1,5
® IIEpEMEHHbIN pesucrop | conpotusnenre 10 Om e [IIaHIIET HA IUIOTHOM JIACTE | HA INIAHIIETE OO0O03HAYEHO MECTO IS
(peocrar) C KPYTOBBIM TPAHCIIOPTHPOM HOJIyIHIIMHIpa
® COCIMHHTENbHBIE MPOBOJA,
10 mT. (4) PexoMeHIyeMble XapaKTEPUCTHKH DJIEMEHTOB 000PYI0BaHUs KOMIUIEKTa Ne 4 TOKHBI
® KJIIOY 00ecrieunBaTh BHITIOJHEHNE CJIEAYIOIIUX ONBITOB:

— H3MEpEeHHMEe ONTHYECKOH CHibl coOuparomiell JHMH3BI, (DOKYCHOTO  PacCTOSHUA
cobuparomeil MuH3BI (10 CBOWCTBY PaBEHCTBA Pa3MEpOB NpEAMETa W HM300pa)KeHHs,
KOrJa IpeIMET PACIONIOKEH B IBOHHOM (hoKyce), oKas3aTess IpesIOMICHHUs CTEeKIIa;

— HCCIIEN0BaHME CBOWCTBA M300pa)KeHHsI, MOTyYEHHOTO C MOMOIIBIO COOMPAONIEH JTHH3HI;
HU3MEHEHHs (POKYCHOTO pPACCTOSHHUSL [BYX CIIOXKEHHBIX JIMH3; 3aBHCHMOCTH yIJla
TIPENIOMIICHHA OT yTJIa MaJeHNs Ha TPAHMIIE BO3TYX — CTEKIIO.

(3) Pexomenmyemble XapaKTepHCTHKH DJIEMEHTOB 000pYyIOBaHUS KOMIUIEKTa No 3 TOJDKHBI
obecrieynBaTh BHIIOIHEHHUE CIICIYIOIINX OIBITOB:

— U3MEpEHHE JIIEKTPHYECKOTO CONPOTHUBICHHUS PE3UCTOPa, MOIIHOCTH DIEKTPUYECKOTO
TOKA, Pa0OThI MEKTPUYECKOTO TOKA;

— HCCIENOBaHME 3aBHCHMOCTH CHIIBI TOKA, BOZHMKAIOLIEr0 B IPOBOIHHKE (PE3UCTOPEI,
JIAMITOYKA), OT HAIpPSHKCHHs Ha KOHLAX MPOBOAHMKA; 3aBUCHMOCTH COIPOTHBJICHHUS OT
JUIMHBI TIPOBOIHHKA, TUIOIIA M €0 NMOIEPEYHOT0 CEYSHHS U YACIBHOTO COPOTHBIICHUS;

— 1poBepKa IpaBWia Ui DJICKTPUYECKOrO0 HANPSDKEHUS [PH  [OCIEA0BATEIbHOM
COEIMHEHUH TIPOBOIHUKOB; MPABHJIA TSI CUIIBI AJIEKTPUIECKOT0 TOKA MPHU MapauieIbHOM
COCIMHCHUH TIPOBOTHUKOB (PE3UCTOPHI U JIAMIIOUKA).

Kommiexkr Ne 5

®)

3J1eMeHTbI 000PY10BAHUS peKOMeH1yeMble XapaKTepUCTHKHU

® CEeKyHAOMEp
C JaTYHKaMH
® HaIpPAaBJISIONIAS CO MIKAJION

SIIEKTPOHHBIN

obecreunBaeT yCTaHOBKY JaTYMKOB
MOJIOXKEHUSI M YCTAHOBKY IPYXKHHBI
MAasiTHUKA
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e OpYCOK JIepeBSHHBIN C ITyCKOBBIM | Macca Opycka (50 £ 2) T (6) PexoMeHIyeMble XapaKTEPUCTUKH JJIEMEHTOB 00OpYZOBaHMS KOMILIEKTa Ne 6 JIOIKHBI
MarHuTOM (omHa W3 TOBEpXHOCTEH Opycka HMeEeT obecreYnBaTh BBIIOIHEHHUE CIIETYIOIINX OIBITOB:
OTIIMYHBIA OT JApyrux Ko3(PUIMEHT — W3MEpPEeHHEe MOMEHTA CHJIbl, JSHCTBYIOIIErO Ha phIYar; paboThl CHJIBI YHPYTOCTH HPH

MOJIBEM a oM b HCIIOABUXKHOI! JIOKa, A00ThI CHJIbI Opyroctu Ipu
TPCHHSL CKOMBKEHHS) onbéMe Ipys3a C ITIOMOIIBIO HEHOJ oro 6mnoka; paboTHl C yHpyroc p

noabéme rpy3a C IOMOLIBIO MOJABUKHOI'O 6.]'[01(6.;

¢ TaruB C KPCIUICHUEM U1 — NpoBepKa YCIOBHUs PABHOBECHUS pblyara.

HaKJIOHHOH IIJIOCKOCTH

® TpaHCIOPTUDP KommiekT Ne 7

® HUTAHOW MASATHUK C Tpy30M | JIMHa HATH HE MeHee 50 cm,
c ITyCKOBBIM MAarHuToM | HCHOJIb3yeTcs OuduIsApHeIil mojBec
U C BO3MOJKHOCTBIO HM3MEHEHMs
JUTHBI HUTH

i
3JIEMEHTBI oﬁopyszalmﬂ PEKOMEH1yeMbIE XapaKTepI/lCTl/lKl’l( )

® KaJIOPUMETP

® TEPMOMETp

e 4rpy3a Maccoii o (100 + 2) r kaskIbIi ® BECHI DIEKTPOHHBIC
e npyxuHa | skéctrocth (50 = 2) H/m ® U3MEPUTENHHBIN HWIHHIIP npenen uameperus 250 miu (C = 1 m)
* nOpyxuHa 2 xéctroctb (20 £ 2) H/m (MeH3ypKa) _ 3
® MepHas JICHTa e IMIMHJAP CTaJIbHOU HA HUTH; V=(250%0,1) em’, m=(189t2)r
0003HaunTh Ne 1
® IWIKMHJADP aJIIOMUHHUEBBINA Ha HUTY; V=(250%0,1) cm’,m=(68+2) r

(5) PexoMenyeMble XapaKTEPUCTUKH JIEMEHTOB 00OpYAOBaHMS KOMILUIEKTa Ne 5 JIOIKHBI

o
00€ecreunBaTh BEITIOJHEHUE CJIICAYIOIIUX OTIBITOB: 0603Han/ITI) N_ 2

— H3MEpEHHE CPENHEN CKOPOCTH JBMKEHHS OGPyCKa MO HAKJIOHHOW IUIOCKOCTH; YCKOPEHHS Obopydosanue Ons ucnons3o6anus
Opycka IpH ABWKCHHM II0 HAKJIOHHOW IUIOCKOCTH; YacTOTHI M IepHoja KojeOaHMit cneyuaiucnmom no q5u3u1<e:
MAaTEMaTHYECKOTrO MasTHUKA; YACTOTHI M MEPHOA KOJNEOAHHi MPYKHMHHOIO MasTHHKA e waifHMk ¢ TepMocTaToM (OJMH Ha | yCTaHABNMBAcTCs Temmeparypa 70 °C

(C PIIEKTPOHHBIM CEKyHIOMEPOM);
— HCCIIENOBAaHME 3aBHCHUMOCTH YCKOPEHHs OpycKa OT yIVla HAKJIOHAa HallpaBIIIOIICH;
neprofa (4acToThl) KoyeOaHWH HHUTSHOTO MAasTHHKA OT JUIMHBI HHUTH; IEpHoja

ayJIMTOPHIO)
e TepMOMETp (OJIMH Ha Ay TUTOPHIO)

KoJeOaHUH NPYXXMHHOTO MAasTHHKAa OT MacChl TIpy3a M IKECTKOCTH IPYXKHHBI, e tpapuH ¢ BOHOH = KOMHATHOMU
HE3aBHCUMOCTH ITepro/ia KojleOaHnil HUTSHOTO MasTHUKA OT MacChl rpy3a. TeMrepaTypsl (OJUH Ha ayAUTOPHUIO)
KommiiekT Ne 6 (7) PexoMeHnyeMble XapaKTEPUCTUKH SJICMEHTOB 000OpYAOBaHMSI KOMILIEKTa Ne 7 IOIKHBI
3J1eMeHTBI 000py10BaHNSI peKoMenIyemMble XapaKkTepucTHkH® OGECIETHBATE BHNOMHEHHE CIE/YIONIMX OMLITOB:
™ — HU3MCPCHHUC YACIBbHOU TCIUIOEMKOCTU METAJUIMYECKOIo UIIMH/IPpA; KOJINYECTBA TCILUIOTHI,
* HITaTHB Ha60paTOpHLIH TIOJTYY4Y€HHOI'O BOIIOﬁ KOMHATHON TeMIEpaTypbl q)HKCHpOBaHHOﬁ MaccCbl; B KOTOPYIO
C ICpKaTCIAMN OIyIIEH HarpeThlii LIIMHJIP; KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HArpeThIM LUIMHAPOM
[ ] pI)I"IaF JUJINHA HE MCHEE 40 CM, C erHHeHI/I}IMI/I TIOCJIC OITYCKaHUs €TI0 B BOAY KOMHATHOM TeMIEpaTyphbl;
piniEs ]"py3OB — HCCJIIEA0BAHUC U3MCHCHUSI TEMIICPATYPbI BOJAbI IPU PA3JIMYHBIX YCIOBUAX.
° 0JIOK MOABHUYKHBIN
. 0JIOK HETIOABYKHBIN
. HUTh
o TpU Ipy3a Maccoit 1o (100+2) r kaxablif
. JTUHAMOMETP npenen uzmepenusa 5 H (C=0,1 H)
. JMHEeNKa mumHa 300 MM, € MHUIMMETPOBBIMHU
JICJICHUSIMUA
. TPaHCIIOPTHUD
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Tpunooicenue 3
HUHCTPYKLUSA
10 MpaBHJIaM 6€30NMacCHOCTH TPYAA IS YIAIHXCS
NP MPOBEIEHNH JK3aMeHa B KaGuHeTe GU3NKH

1. Byapre BHUMATENbHBI U AUCHMIUIMHUPOBAHHBI, TOYHO BBITIONHSANTE yKa3aHUS
OpraHU3aTopa SK3aMeHa.

2. He mpuctymaiiTe K BBITOJHEHHIO pabOTHl 0e3 pa3penieHus OpraHH3aTopa
9K3aMEeHa.

3. Pa3memaiite mpubopsl, MaTepuaibl, 00OpyAOBaHHE Ha CBOEM paboueM MecTe
TaKUM 00pa3oM, YTOOB! HCKITIOUNTH UX MaJICHNE WIIH OTPOKHU/IBIBAHHE.

4. Ilepen BbINoMHEHUEM PabOTHl BHUMATENBHO U3YUUTE €€ COAEPIKaHUE U MOPSAT0K
BBITIOJTHEHUSI.

5. Ilpu mnpoBeneHHWH ONBITOB HE JONYyCKailTe MNpeAeNbHbIX Harpy3ok
HU3MEpUTEIBHBIX TIPHOOPOB.

6. Ilpu cOopke SKCHEpUMEHTAIbHBIX YCTAaHOBOK HCIOJNbB3yiTe MpoBoJa
(c HaKOHEYHHMKAMH W TPEAOXPAHUTEIBHBIMU 4Y€XJaM{) C MPOYHOU H3OJsIMeit
0e3 BUONMBIX ~ IOBPEXKICHHH. 3ampemaercss IOIb30BAThCA  IPOBOJHUKOM
C U3HOLIECHHOHN H30JISLHEH.

7. Ilpu cOOpKe IEKTPUIECKOH 1Ienn n30eraiTe nepecedeHus mpoBoIOB.

8. UcTouHHK TOKA K DJEKTPUUECKON LIETIH MOIKIIOYANTE B MOCIECTHIOI OYePelib.
CoOpaHHyl0 Ienb BKIIOYAHTEe TONBKO IIOCTIE€ IPOBEPKH M C pa3pereHHs
OpraHu3aTopa 5K3aMeHa.

9. He mnpousBoauTe MNEPECOEAMHEHHS B LEMAX A0 OTKIIOYEHHUS HCTOYHHUKA
JIEKTPONUTAHHS.

10. Ilonb3yiiTech HHCTPYMEHTAMHU C U30JIUPYIOIUMHU PyUKaMHU.

11. ITo okoHyaHHU PabOTHl OTKJIIOUUTE HCTOYHMK DIICKTPONUTAHUS, MOCIE YEro
pa3bepuTe HIEKTPUIECKYIO LETb.

12. He yxoaure ¢ pabodero mecrta 06e3 pa3pemieHust OpraHu3aTopa 3K3aMeHa.

13. OOHapy>KUB HEUCIIPABHOCTb B JJIEKTPUYECKUX YCTPOHCTBAX, HAXOISLIMXCS
[OJ HANpsDKEHHEM, HEMEIUIEHHO OTKIIOYMTE MCTOYHHUK  DIICKTPOIIUTAHUS
U coo0muTe 00 3TOM OPraHU3aTOPy 3K3aMEHa.
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