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Cneunudpuxanus
KOHTPOJILHBIX H3MEPUTEJILHBIX MAaTepHAI0B 1Js npoBedeHus B 2020 rony
OCHOBHOTI0 rocyiapcTBeHHoro sx3amena no ®U3UKE

1. Ha3HayeHHe KOHTPOJbHBIX H3MepPUTeIbHbIX MaTepuaios (KUM) OI'D

OcHOBHOII TocynapcTBeHHbIH dk3ameH (OI'D) mpenctaBuseTr coboit dopmy
TOCY[apCTBEHHOW WTOTOBOHM aTTeCTalMy, IPOBOAMMOI B IEISX ONpPEHEICHHS
COOTBETCTBHUS pe3yJIbTaToOB OCBOCHHS 00yJaroIMuCs OCHOBHBIX
00pa30BaTeIbHBIX IPOrPaMM OCHOBHOI'O OOIIEr0 00pa30BaHUs COOTBETCTBYHOIINM
TpeOOBaHUAM (eepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIAPTA.
Jlns yxa3aHHBIX LeJIel MCIONB3YIOTCSI KOHTPOJIBHBIC H3MEPHUTEIbHBIC MaTePHAIIBI
(KUM), mpencrapisomue coOOH KOMIUIEKCHI 3aJlaHUil CTaHAapTH3UPOBAHHON
(hopmeI.

OI'D mpoBomurcst B coorBeTcTBHH ¢ DenepanbHbIM  3akoHOM  «O0
obpaszoBanuu B Poccuiickoii @enepanun» ot 29.12.2012 Ne 273-D3 u [lopsinkom
NPOBEICHNUSI TOCYAAPCTBEHHOM MTOTOBOM aTTeCTalMH IO 0O0pa3oBaTENbHBIM
IporpaMMaM OCHOBHOTO OOIIEro 00pa3oBaHUS, YTBEPKAEHHBIM IIPHKA30M
Munmnpocsemenus: Poccun u Pocobpramzopa ot 07.11.2018 Ne 189/1513.

2. lokyMeHTBI, onpefensiomue cogep:xxanue KHUM OI'D

Copepxxanue  KHUM  ompenmensiercs  Ha  ocHOoBe — DenepaibHOro
rOCYapCTBEHHOTO 00Pa30BaTEIBHOIO CTAHAAPTa OCHOBHOT'O 00IIEro 00pa3oBaHMs
(npuka3 MunoOpnayku Poccun ot 17.12.2010 Ne 1897) ¢ yuérom IlpumepHoit
OCHOBHOW 00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
(omobpena pemenneM denepasbHOTO Y4eOHO-METOANYECKOTO OOBEIHHEHUS IO
obmemy obpaszoBanuto (nporokod ot 08.04.2015 Ne 1/15)).

B KHM ofecnieueHa NpPEEeMCTBEHHOCTh IPOBEPSAEMOTO COJIEPKAHUS C
®denepalbHBIM KOMITOHEHTOM TOCYIApCTBEHHOTO CTaHIApTa OCHOBHOTO OOIIEro
obpazoBanusi mo ¢usuke (mpukaz MwuHoOpasoBanus Poccuu ot 05.03.2004
Ne 1089 «O6 yrBepxknenun DenepalbHOrO KOMIOHEHTa T'OCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB HAYaJIbHOTO OOLIEro, OCHOBHOTO OOmIero u
cpenHero (I0JHOTO0) 00II1ero 00pa3oBaHUsm»).

3. Hoaxoas! K BbIOOPY CTPYKTYPHI U cogep:xxkanusgs KUM OI'D
B KHM npencraBieHbl 3aJaHus, NPOBEPSAIOLIME CIEAYIOIUE TPYIIbI
IPEAMETHBIX Pe3yJIbTaTOB:
— OCBOGHHE MOHATHHHOrO ammapara Kypca (U3MKH OCHOBHOM IIKOIBI U
YMEHUS IPUMEHATh U3YUCHHbIC IIOHITUS, MO, BEJIMUUHBI U 3aKOHBI JUI
aHanm3a (QU3MUECKUX SBJICHUH M POIECCOB;

© 2020 denepanbHas ciyxba 10 Haa30py B cdhepe 0Opa3oBaHUs U HAYKU




®duzuka. 9 kmace Cneuuduxarus 2020 . - 3/ 20

— OBIAJECHHE METOJONOTHYECKUMU YMEHHUSIMHU (IIPOBOIUTH H3MEPEHHS,
HCCIIEIOBAHUS U CTABUTD OMBITHI);

— IIOHMMAaHHE IPUHIUIIOB AEHCTBUS TEXHUUECKHUX YCTPOICTB;

— yMeEHHE IT0 paboTe ¢ TeKCTaMH (pU3NIECKOTO CONCPIKAHMS;

— yMEHHME pellaTh pacuéTHbIE 3aJayl U NMPUMEHATH MONy4YEeHHbIE 3HAHUS IS

00BsicHeHHS PU3HUYECKUX SBJICHUI U TIPOLIECCOB.

I'pymma u3 14 3agaHnii 6a30BOrO ¥ TOBBIIMIEHHOTO YPOBHEW CIIOKHOCTH
IpOBEpsICT OCBOCHHUE IOHATHITHOTO aImapaTa Kypca ¢m3uku. Kio4eBsIMH B 3TOM
O50Ke SBISIOTCS 3alaHUs Ha paclo3HaBaHME (U3MYECKHX SBICHHH Kak B
CHTyaIlMsX JKH3HEHHOIO XapakTepa, TaK M Ha OCHOBE OIMCAHHSA OIIBITOB,
JEMOHCTPHPYIONINX MPOTeKaHHE pa3IMuHBIX sBiIeHHH. Kpome Toro, 3mechk
HPOBEPSIOTCSA IPOCTHIE YMEHUS IO PACIO3HABAHHIO (H3WYECKHX MOHSTHH,
BeJIMUMH U (GopMyn u Oojee CI0KHBIE YMEHUS 110 aHAIU3y Pa3IUYHBIX IPOLIECCOB
C UCTIONB30BaHUEM (OPMYII H 3aKOHOB.

I'pynma w3 Tpéx 3amaHWi IpoBepseT OBJIAACHHE METOJOIOTHYESCKUMHA
YMEHHMSAMH. 31eCh MpEIaralTcs Kak TEOPEeTHYCeCKHE 3aJaHMs Ha CHATHE
MOKa3aHUHM HM3MEpPHUTENBHBIX HPHOOPOB M aHAIM3 PE3yNbTaTOB ONBITOB MO HUX
OIMICAHMIO, TAK M 3KCIHEPHMEHTAIBHOE 3aJaHHe HAa PEATbHOM O0OpYHOBAHHH Ha
IPOBEJICHHE KOCBCHHBIX H3MEPEHHH, TIPOBEPKY 3aKOHOMEpPHOCTSH  min
UCClIeI0BaHKE 3aBUCUMOCTEN (PU3NUECKUX BETHUHH.

B kaxnpIif BapuaHT BKIIOYEHO 3aaHMe, IPOBepsIolIee TOHUMAaHUE TPUHIIUIA
JEHCTBUS PA3NMYHBIX TEXHWYECKWX YCTPOMCTB, M TPU 3aJaHMsA, OICHHBAIOIINX
paboTy ¢ TeKCTaMH (DU3MYECKOr0 CopepaHus. IIpu 3TOM NpOBEpSIOTCS yMEHHS
UHTEpIpeTaluy TEeKCTOBOH MHGbOpMAalMU U e€ HCHONb30BaHHUsA TPU PEHICHUU
y4ueOHO-IIpaKTHIeCKHX 3anad. Paborta ¢ mHpOpManuel Gpu3nueckoro comepkaHus
TIPOBEPSETCS U OITOCPEAOBAHHO Yepe3 MCIOJIB30BAaHHE B TEKCTAX 3aJaHUI APYTHX
OJIOKOB Ppa3JIMYHBIX CHOCOOOB TMPEACTaBICHUS HH(OPMAIMU: TEKCT, TPaduKH,
CXEMBI, PHCYHKH.

Bbrox u3 4eThIpEx 3aJaHNUi TOCBAIMIEH OIIEHKEe YMEHHUS PElIaTh KAUeCTBCHHBIC U
pacu€THBIC 3amaun Mo (u3nKe. 37ech IpeUIararoTCsl HECIOXKHBIE KadeCTBEHHEIC
BOIIPOCHI, CKOHCTPYHpOBaHHbIE Ha 0a3e y4eOHOH CHTyalluM MM KOHTEKCTa
«OKM3HCHHOHN CUTyalliW», a Takke PACUETHBIC 3aaYll MOBBIMICHHOTO M BBICOKOTO
YPOBHEH CIIOKHOCTH IT0 TPEM OCHOBHEIM pa3zesiaM Kypca Gpu3nku. J[Be pacuéTHbIe
33724y UMEIOT KOMOMHUPOBAHHBIN XapakTep U TpeOylOoT UCIOIb30BaHUS 3aKOHOB
U (opMyI U3 ABYX Pa3HBIX TEM WU Pa3[eioB Kypca.

ConepxkaHue 3aJaHUHM OXBAaTBIBACT BCE Pasfenbl Kypca (H3HKHM OCHOBHOM
IIKOJIBI, TIPH 3TOM OTOOpP COAEPKATEITBHBIX 3JIEMEHTOB OCYIIECTBIIACTCS C yIETOM
UX 3HaYMMOCTH B 00111€00pa30BaTeNbHOI NOATOTOBKE IK3aMEHYEMBIX.

B paboty BkiroueHbl 3afaHus TPEX YPOBHEW CIIOKHOCTH: 0a30BOrO,
HOBBIMICHHOTO W BEICOKOTO.

3amaHus 0a30BOrO ypOBHS pa3pabaThIBArOTCS JJIsi OLIGHKH OBJIAJICHUS
Hanbonee BaXXHBIMH IIPEMETHBIMH Ppe3ylbTaTaMH U KOHCTPYHPYIOTCA Ha
HanbOoJee 3HAYUMBIX JIEMEHTaX CoAepxKaHus. Mcmons3oBaHue B paboTe 3amaHui
TOBBIIICHHOTO ¥ BEICOKOTO YPOBHEH CIOXHOCTH TIO3BOJISICT OLICHHUTH CTCIICHB
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HOJATrOTOBJICHHOCTH 3K3aMEHYEeMOro K IIPOJIOJDKEHUIO OOydeHHs B Kiaccax C
YTy OIIEHHBIM N3ydeHHeM (DU3HKH.

OOBEKTHBHOCTh ~ IIPOBEPKHM  33JaHMH C  Pa3BEPHYTHIM  OTBETOM
obecrieunBaeTcs  COMHBIMH  KPUTEPUSIMH  OLCHHMBAHUS, YdYacTHEeM  JABYX
HE3aBHCHMBIX 9KCIIEPTOB, OLICHHBAIOIIMX OJHY paboTy, BO3MOXKHOCTBIO
Ha3HAUCHUS TPETHETO IKCIIEPTA M HATHINEM IPOIIE Y PhI alleJUISIHH.

4. CBs13b 3K3aMeHaAMOHHOI Mozeau OI'D ¢ KUM EI'D

Oxk3amenanuonHas Moaens OI'D m KM EI'D no ¢usnke cTposTes, HCXoAs
W3 eIWHON KOHICMIIUM OIICHKH YYEeOHBIX JOCTH)KCHHH DK3aMEHYEMBIX 10
npeamety «®Pusuka». EnuHble moaXomel 00eCIeYMBAIOTCS TPEXKAE BCETO
MpoBEepKON BceX (OPMHPYEMBIX B paMKaxX IMpenoJaBaHUs TIpenIMeTra BHUIOB
JesITeNnbHOCTH. [IpH 3TOM HCIONIB3YIOTCS CXOJIHBIC MOJICTH 3aJIaHHi IS OIICHKH
c(hOpPMUPOBAHHOCTH OJMHAKOBBIX BMJIOB JHesrenbHocTH. [Ipu orbGope Mmoneneit
3aJaHUil YYUTHIBAIOTCS PA3IM4Ks B yPOBHIX (POPMHUPOBAHHS OTAEIHHBIX YMEHUH B
paMKax KypcoB (PM3UKU OCHOBHOM U CpeITHEH MIKOJIBI.

MOXHO OTMETUTbH [1BAa 3HAUUMBIX OTJIMYHUS 3K3aMeHalMOHHOH Monenu OI'D
or KM EID. Tak, TexHoJoruueckue OcoOCHHOCTH mpoBeneHuss EI'D He
MO3BOJSIIOT ~ OOECTEYUTh  TOJNHONEHHBIH  KOHTPOJb  CHOPMHUPOBAHHOCTH
OKCIIEPUMEHTAIBHBIX ~YMEHHH, H OTOT BHJ JEATCIBHOCTH TPOBEPSIETCS
OIMOCPEIOBAHHO MPU MOMOLIM CHEIMANbHO pa3paboTaHHBIX 3aJaHUN Ha OCHOBE
dotorpaduii. TIposenenue OI'D He COAECPKUT TAKUX OTPAHUYCHUH, TIOITOMY B
paboTy BBEIEHO OKCIEPHMEHTAIBHOE 3aJaHue, BBIIOJHAEMOE Ha pPEaATbHOM
obopynosanuu. Kpome Toro, B 3k3ameHannoHHod mozaenu OI'D Oonee MIMPOKO
MpeaCcTaBlieH OJIOK 10 TpoBepke NpUEMOB paboThl C  pa3sHOOOpa3HOH
uHpopMaIuen PU3NIECKOTo CONCPIKAHUS.

5. XapakTepucTHKa CTPYKTYpbI M coaep:kanus KUM OI'D

Kaxaplii BapuaHT 3K3aMEHAIIMOHHOW paboThI BKIOYACT B celOst 25 3a1aHui,
pasnuyaromuxcss (QopMoil M ypOBHEM CIOXHOCTH. B paboTe HCIONB3yrOTCS
3aJlaHus C KPATKUM OTBETOM U Pa3BEPHYTHIM OTBETOM.

B 3aganusx 3, 15, 19 u 20 Heo6xoauMo BBIOpAaTh OHO BEPHOE yTBEPKICHUE
U3 YEeTHIPEX MPEAJIOKEHHBIX U 3alKcaTh OTBET B BUIe ogHOH mudpsl. K 3aganusm
5-10 HeoOXOmWUMO TPHBECTH OTBET B BHJAE I[ENOr0 YHCIA WIA KOHEYHOH
JecaTuaHon npodu. 3amanus 1, 2, 11, 12 wu 18 — 3amaHus Ha COOTBETCTBHUE, B
KOTOPBIX HEOOXOIUMO YCTaHOBHUTH COOTBETCTBHE MEXAY IBYMs TpyIIIaMU
00BEKTOB WIIM MPOLECCOB HA OCHOBAHUH BBISBICHHBIX MPUYMHHO-CIIEACTBEHHBIX
ces3elt. B 3amanmax 13, 14 u 16 Ha MHOXKECTBEHHBII BBIOOp HYXKHO BBIOpaTh JBa
BEPHBIX YTBEPXKACHHWS M3 MATH TNPEIOKEHHbIX. B 3amanuu 4 HeoOXoauMo
JIOTIOJIHUTh TEKCT CIOBaMH (CIOBOCOYETAHMSMH) U3 IPEIIOKEHHOTO CIHCKa. B
3aJaHASAX C Pa3BEPHYTHIM OTBETOM HEOOXOIMMO MPEACTABHTH PELICHUE 3aadu
WU J1aTh OTBET B BUJIC OOBSICHEHUS C OTIOPON HA U3YUCHHBIC SIBIICHUS WM 3aKOHBI.
B tabnuue 1 npuseneHo pacnpenenacHue 3aJaHuil B paboTe ¢ y4€TOM MX THUIIOB.
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Tabauya 1
Tunvl 3a0anutl, UCNONBL3YIOWUXCA 8 pabome
IIponienT
Makcu- MaKCHMAaJIbHOTO
Konu- | ManbHbIf |  mepBuYHOro Oasa 3a
Tuns! 3aganuit YECTBO | MEpPBUY- | 3a/aHus JaHHOTO THIA
3a7aHUI HBIN OT MaKCUMAJIbHOT'O
Oan MEPBUYHOTO Oasuia 3a
BCIO paboTy, paBHOTO 43
C KpaTKuM OTBETOM B BHJIC 4 4 9
OJTHOH 1u(pbI
C KpaTkuM OTBETOM B BHJE 6 6 14
qucia
C KpaTkuM OTBETOM B BHJE 9 17 40
Habopa mudp (Ha COOTBETCTBHE
Y MHOXXECTBEHHBIN BbIOOD)
C pa3BEpHYTHIM OTBETOM 6 16 37
Hroro 25 43 100
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B paboTe KOHTPONHPYIOTCS DICMEHTHI COACPKAHHS W3 CIEAYHOLINX
pasmenoB (Tem) Kypca (U3UKH: MEXaHHYECKHE SIBJICHUS, TEIUIOBBIC SBIICHHS,
9JIEKTPOMATHUTHBIC SBJICHUS U KBAHTOBBIC siBIIcHHs. O0Iee KOTUUSCTBO 3aJaHU
B paboTe MO KaXIOMY U3 Pa3AeioB INPHOIM3HUTEIBHO IMPOMOPIHMOHAIBHO €ro
COZICPXKATCIHHOMY HAIMOIHEHHIO U YYeOHOMY BPEMEHH, OTBOAUMOMY Ha H3y4CHHE
JTAHHOTO pasjieNia B IIKOJIBHOM Kypce ¢usuku. B Tabmure 3 maHo pacmpeneneHue
3aJaHuH 110 pasjeram.

Tabauya 3
Pacnpedenenue 3a0anuii no 0CHOBHLIM COOEPACAMENLHBIM PA3Oeram (memam)
Kypca puzuxu

Paznen kypca ¢husuku, BKIFOYEHHBII KonuyecTBo 3aanuii
B pabory Bcs pabota
MexaHndeckue sIBICHUS 9-14
TemnoBble sIBIEHUS 4-10
DJEKTPOMarHUTHBIE SIBJICHUS 7-14
KBaHTOBBIC sIBIICHHS 1-4
Hroro 25

6. Pacnpenesnenne 3amanmii KUM OI'D mo coaep:kaHuio, NMpoBepsieMbIM
YMEHHSM U criocodaM AeATeJbHOCTH

Kaxnprii BapuaHT COAEPXKUT ISITh TPYII 3aJaHdAN, HANpPaBICHHBIX Ha
MPOBEPKY pPAa3MYHBIX OJIOKOB yMEHHH, (OPMUPYEMBIX NpH H3YYEHHH Kypca
¢mukn. B Tabnmme 2 mpuBeneHO paclpeneneHHe 3amaHuid 1Mo OiokaM
MPOBEPSEMBIX YMEHUH.

Tabauya 2
Pacnpeodenenue 3adanuii no 61oxam npogepsemuix yMeHu
IIpoBepsiemble yMeHUs. Koanuectso
3alaHUM
Bragenne  NOHATHHHBIM  ammapaToM — Kypca  (H3HKH: 14

pacro3HaBaHUE SBJICHUM, BBIUMCIIEHUE 3HAYCHMsI BEJIMYUH,
WCTIOJIb30BaHNE 3aKOHOB M (opMyJ Ui aHAIW3a SIBICHUHA U

IIPOLIECCOB

Metononoruueckue yMeHHs (IPOBEACHUE M3MEPEHUH W 3

OIIBITOB)

[lonnManve NPUHIUIIOB AEHUCTBUS TEXHUYECKUX YCTPOUCTB, 1

BKJIaJl YIEHBIX B Pa3BHTHH HAYKU

Pabora ¢ TekcTOM (hU3HYECKOTO CONEPIKAHUS 3

Pemienue pacué€THBIX U KaYECTBEHHBIX 3a]1a4 4
Uroro 25
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OKkcnepuMeHTallbHOE 3aJanue 17 nposepser:

1) ymenue nposodums Koceernnvie usMepeHus Qu3U4ecKux 6eauyuH: TIOTHOCTH
BEILIECTBa; CUNIBl ApXHuMena; Kod(pQUIMEeHTa TPEeHUS CKONBKEHHs; KECTKOCTU
HpPYXKWHBI; MOMCHTA CHJIBI, AEHCTBYIOIIETO Ha PhIYar; pabOThI CHIBI yNPyroCTH
P TOABEME TPy3a ¢ MOMOIIBIO TOABIKHOTO HIIM HETIOJBIKHOTO 0JI0Ka; pabOoTHI
CHJIBI TPEHHMSI; ONTHYECKOH CHIBI U (OKYCHOTO PACCTOSHHUS COOMPAIOIIEH JTHH3HI;
JNEeKTPHYECKOTO COMPOTUBIICHNUS PE3UCTOPa; PAOOTHI M MOITHOCTH TOKA;

2) ymenue npedcmasiims IKCnepUMeHmManbHble pe3yibmamyl 6 sude maonuy,
2pauros unu cxemMamuyeckux PUCYHKO8 U Oelamb 6bi600bl HA OCHOBAHUU
NOJYYEHHbIX IKCHEPUMEHMANbHbIX OAHHLIX: O 3aBHCUMOCTH CHIBI YNPYTOCTH,
BO3HHUKAMOIIEH B MpyKHHE, OT CTEHEeHH AehOopMaluy MPYXKUHBL, O 3aBUCHUMOCTU
CHUIBl TOKA, BO3HUKAIOIIEH B IPOBOJAHUKE, OT HAIpPSXKEHUS Ha KOHIAX
IIPOBOJHUKA; O 3aBUCUMOCTH CHWJIBI TPEHMS CKOJBKEHMS OT CHUJIbI HOPMaJbHOTO
JaBIEHHs; O CBOICTBaX M300pa’keHHUs], MOIYYEHHOTO C TOMOIIBIO coOuparomen
JIMH3H;

3) ymenue nposooums KCREPUMEHMANLHYIO NPOGEPKY PUIUYECKUX 3AKOHO8 U
crneocmeuti: TpPOBEpKa TMpaBUiIa AN  DIEKTPUYECKOTO HAMpPSDKEHHs TpU
MOCIIeIOBATENbHOM COCIUHEHUH PE3UCTOPOB, IPOBEpKa TMpaBUia AT  CHIIBI
3JIEKTPUYECKOr0 TOKA IIPH NapajaeIbHOM COCIUHEHUU PE3UCTOPOB.

7. Pacnpenenenne 3apanuii KHM OI'D 1o ypoBHSAM CJ10:KHOCTH

B pabote mpezncTaBieHs! 3aJaHUS PA3HBIX YPOBHEH CIOXKHOCTH: 6a30BOTO,
TIOBBIIIEHHOTO U BBICOKOTO. B Tabnuie 4 npeacTaBieHo pacnpenencHie 3a1aHui
0 YPOBHIO CIIOKHOCTH.
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Tabauya 4
Pacnpedenenue 3a0anuii no yposHio clodcHocmu

Makcr- [IponeHT MakCUMaIbHOTO NEPBUYHOIO
YpoBeHs Komu- MATEHBI Oasuta 3a 3ajaHKsl JAHHOTO YPOBHS
CJI0KHOCTH YECTBO . CJIOKHOCTH OT MaKCUMaJIbHOTO
N . | MepBUYHBIN
3aJlaHuH 3a/laHuit Sat MepBUYHOTrO Oauia 3a BCo padory,
paBHoro 43
BbazoBsrit 16 21 49
TToBbIICHHBII 6 13 30
Bricokwnit 3 9 21
Hroro 25 43 100

8. lIpoposkuTeabHocTh OI'D o pusuke

Ha BeImosHeHMe Beeit paboThl oTBoAnTCS 180 MUHYT.

IIpumepHOE BpeMsi Ha BBINIOJIHEHUE 33/IaHUN pa3IMYHBIX 4YacTed padoThI
COCTAaBIISIET:

1) nmst KaxI0ro 3aiaHusl ¢ KPaTKUM OTBETOM — 3—5 MUHYT;

2) A7 KaXKA0ro 3a7aHusl ¢ pa3BEPHYTHIM OTBETOM — OT 10 10 20 MUHYT.

9. lonoJiHMTe/IbHbIE MATEPHAJIBI H 000PY/I0BaAHUE

IlepedyeHb [ONMOMHUTENIBHBIX MaTepHaloB M 00OpPYIOBaHUsS, IIOIb30BaHUE
KOTOpeIMU paspemieHo Ha OI'D, yTBepikaaercss NpHKazoM MHHIPOCBELIEHUS
Poccuu u Pocobpranzopa. Mcnonb3yercs: HenporpaMMHUPYEMBI KanbKyJIsaTop (Ha
Ka)KIOTO yIEHHUKA) C BO3MOXHOCTBIO BBIYHCIICHUS TPUTOHOMETPHUIECKUX (DyHKITHH
(cos, sin, tg) u mnuHeidka. [l BBINOJHEHUS SKCIEPUMEHTAIBHBIX 3aJaHuil
UCHONB3YIOTCS Habopel oOopynoBanusi. (IlonHBIM mnepedyeHb MaTepUaoB U
obopynoBanus npuBeneH B [Ipunoxxennu 2.)

10. Cucrema oleHUBAHUSI BBINOJHEHUS] OTIAeJbHBIX 3aJaHUl M PadoOThI
B LEJIOM

3ananus 3, 5-10, 15 u 19,20 ¢ kpaTKuM OTBETOM B BHUJE YWCIIa WIH OJHOMI
UQPBI CIUTAOTCS BBIMOJTHEHHBIMH, €CJIM 3alTUCAHHOE B OTBETE YMCIIO WK IUdpa
COBIIAJIACT C BEPHBIM OTBETOM. Kaxk/i0e U3 Takux 3ajaHuii orleHuBaeTcs 1 6amiom.

3amanue 2 ¢ KpaTKUM OTBETOM B BHJIC IOCICAOBATEILHOCTH LU
ormeHuBaeTcss 1 GayutoM, ecim BEpHO yKa3aHbI 00a aneMeHTa oTBeta, u (0 6aynios,
€CJIN AOMYIIEHBI OJTHA UM JBE OLIMOKH.

3ananus ¢ kpatkum otBeToM 1, 4, 11-14, 16 u 18 ouenusatorcs 2 Oamiamuy,
€CITM BEPHO YKa3aHbl BCE DJIEMEHTHI OTBeTa; | OaiyioMm, ecid JOIMyIeHa OmnuoKa B
OJTHOM U3 3JIEMEHTOB O0TBeTa, 1 () OAJIOB, €CITU B OTBETE JOMYIICHO OoJiee OHO
omunOKu. Eciau KOTMYecTBO 3JIEMEHTOB B OTBETE OOJIbIIIE KOJIMYECTBA 3JIEMEHTOB B
9TaJIOHE WA OTBET OTCYTCTBYET, TO cTaBuTCs ) Oayios.

3amanuss ¢ pa3BEpHYTHIM oTBeToM 17, 21-25 oueHuBarTCS IBYyMS

OKCIICpTaMu C y‘{éTOM MPpaBUWIBHOCTU MW TIIOJHOTBI OTBETA. MakcumanbHbIN
© 2020 denepanbHas ciyxba 110 Haa30py B chepe 0Opa3oBaHUs M HAYKU
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MEepPBUYHBIA Oa/l 3a 3agaHus C pa3BEPHYTHIM oTBeToM 21 m 22 cocTaBiser
2 Oamma, 3a 3amanus 17, 23-25 cocraBmser 3 Oamra. K kaxmomy 3agaHuio
TPUBOAUTCS TTOAPOOHAS MHCTPYKIHUS IS SKCIIEPTOB, B KOTOPOH yKa3bIBaeTcs, 3a
YTO BBICTABJIAETCS KXl Oas1 — OT HyJs A0 MakcuMalbHOro Oayta. B Bapuante
nepes KaXkIbIM THIIOM 33JaHUH MpeiaraeTcss MHCTPYKIHS, B KOTOPOH IPUBEICHBI
obmrre TpeOoBaHUS K 0()OPMIIEHHIO OTBETOB.

MaxkcuMabHOE KOJMUYECTBO NMEPBUYHBIX OalIOB, KOTOPOE MOXKHO NOJYYHUTh
3a BbINIOJIHEHKE Beex 3ananuii KM pabotsl, paBHO 43.

B coorBerctBuu ¢ IlopsakoMm HpoBeNEHHS TIOCYAapCTBEHHOW HTOTOBOH
aTTecTaluy Mo 00pa30BaTeNILHBIM IPOrPaMMaM OCHOBHOTO 00mIero o0pa3oBaHHs
(nmpuka3z Munnpocgemenus Poccun n Pocobpranzopa ot 07.11.2018 Ne 189/1513,
3apeructpupoBad MunoctoMm Poccun 10.12.2018 Ne 52953)

«64. Dx3aMeHaIMOHHBIE pPabOTHI TPOBEPSIOTCS ABYMs 3Kcmepramu. [lo
pe3yibTaTaM IIPOBEPKU SKCIIEPTHI HE3ABUCUMO APYT OT Jpyra BBICTABISAIOT Oalbl
3a KaXIbld OTBET HA 3aJaHHsl SK3aMCHALMOHHOW paboTel... B ciydae
CYLIECTBEHHOTO PAacXOKIEHHs B 0OajulaX, BBICTABICHHBIX JABYMs OKCIEpPTaMH,
Ha3HauaeTcss TpeThss mpoBepka. CyIIeCTBEHHOE pacxXoXJIeHHe B Oayurax
ONPENENCHO B KPUTEPUSIX OLCHUBAHUS 110 COOTBETCTBYIOIEMY Y4eOHOMY
IpeaMeTy.

Tperuil sxcnepT Ha3Ha4daeTcs NpeAceAaTeNeM IPEIMETHOM KOMUCCHUU U3
YHCIIa SKCIIEPTOB, paHee He MPOBEPSBIINX YK3aMEHAIIOHHYIO paboTy.

Tpersemy  oakcmepTy  mpeaoctaBisercss  uHbopMamus o - Oamnax,
BBICTaBJICHHBIX JKCIIEPTAMH, PaHee MPOBEPSBLINMHU JK3aMEHAIIMOHHYIO paboTy
oOyuatomerocst. bannel, BBICTaBICHHBIE TPETBHM  AKCICPTOM,  SIBISIOTCA
OKOHYATEITHLHBIMI.

CylecTBEHHBIM CUUTAETCS PAacXOXKICHUE MEXIy OajilaMH, BHICTaBICHHBIMHU
JIBYMS 9KCIIEPTaMH 3a BBITIOIHEHHE JI000ro u3 3amanuii 17, 21-25 B 2 wim Gonee
6amma. B aToM ciydae TpeTnii 3KcHepT MpoBepsieT TOJNBKO T€ OTBETHI HA 3aaHMUA,
KOTOPBIE BBI3BAIM CTOJIb CYILIECTBEHHOE PacX0XKICHHUE.

Ha ocHoBe 6anioB, BHICTaBICHHBIX 32 BBIIOJIHEHHE BCEX 3aJaHUN paboOTHI,
MNOACYMTHIBACTCA OOmMUA Oamn, KOTOPHI MEpeBOJUTCS B  OTMETKY IO
NATHOAIUTEHOM IIKate.

11. YcaoBusi npoBeeHusi padoThbl (TPe0OBAHUS K CTIEHHATHCTAM)

Ok3aMeH mnpoBoguTcs B kabmHerax ¢usuku. [Ipm HEOOXOAMMOCTH MOXKHO
UCIIOJIb30BATh APYrHe KaOHWHEThl, OTBeYarolye TpeOoBaHUsIM 0e30acHOro Tpyna
IIPY BBITIOJTHEHUH SKCIIEPUMEHTANIBHBIX 33JaHUH 9K3aMEHAIIMOHHOM PabOTHI.

Ha sx3aMeHe B Kax0if ayTUTOPHHU NIPUCYTCTBYET CIIEIIMAIICT 110 IPOBEACHHIO
HHCTPYKTaXka ¥ OOCCHECYCHHUIO JTAOOPaTOPHBIX PadO0T, KOTOPHIH HMPOBOIUT IEpes
9K3aMEHOM HMHCTPYKTaX II0 TEXHUKE OE30IIaCHOCTH U CJIEAUT 3a COOJIIONEHHEM
HpaBUI 0E30MacHOTO TpyAa BO BpeMs pabOTHI AK3aMEHYEMBIX C J1a0OpaTOpPHBIM
obopynoBanueM. [IpuMepHas HHCTPYKIHS 10 TEXHUKE 0€30MIaCHOCTH IIPHBEACHA B
IMpunoxxenuu 3.

Kommiektsr mabopatopHoro o0OpymOBaHUS ISl BBIIIOJHEHHUS JTaOOPAaTOPHOM
pabortsr (3amanue 17) popMupyroTest 3a6JaroBpeMeHHO, 10 MPOBEICHHS dK3aMeHa.
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JLisi MOATOTOBKH J1abOpaTOpHOro 00OpYIOBaHUS B MYHKTHI IIPOBEICHUS 33 OAWH-
JIBa JHS IO PK3aMEHA COOOIIAIOTCS HOMEpa KOMILUIEKTOB 000PYyIOBaHMS, KOTOPBIE
OyIyT WCIIONB30BaThCS Ha OJK3aMeHe. KpHTepuum TIpOBEpKH  BBHITOJIHEHHS
naboparopHoid  paboTel  TpeOyrOT  HUcCHoib3oBanus B  pamkax OO
CTaHIaPTU3UPOBAHHOTO J1ab0opaTopHOro 00opyroBaHus. IlepedeHb KOMILUIEKTOB
000pyIOBaHMS IJIS BBIIOJHEHUS SKCIHEPUMEHTAIBHBIX 3aJlaHUM COCTaBICH Ha
OCHOBE THIIOBBIX HaOOpOB I (POHTAIBHBEIX pabor mo ¢usuke. CocraB 3THUX
HaO0OPOB/KOMIUICKTOB OTBEYaeT TpPeOOBaHUSAM HAAEKHOCTH W TPeOOBAHHUAM K
KOHCTPYHPOBAaHHIO OJKCICPUMEHTANBHBIX 3aJaHuii OaHKa JK3aMEHAIIMOHHBIX
3aganuil OI'D. Homepa u omucanue o60pynoBaHUs, BXOJSIIET0 B KOMIUIEKTHI,
npuBeneHs B [Ipunoxenun 2.

ITpu oTCyTCTBHM B IIyHKTaX MPOBEICHHS 3K3aMCHA KaKUX-THOO MpuOOpOB U
MaTepHaIoB 00OpyIOBaHHE MOXKET OBITH 3aMEHEHO Ha aHAIOTHYHOE C APYTUMHU
XapakTepucTHKaMH. B memsax oOecredeHnss OOBEKTHBHOIO — OIICHHBAHHS
BBITIOJIHEHUsT JlTabopaTtopHOi paboTel ywyactHukamMu OI'D B ciydae 3aMeHBI
000pyIOBaHUSI HA aHAJOTHYHOC C JPYTHMMH XapaKTEPUCTHKAMH HEOOXOIUMO
JOBECTH JIO CBEICHHUS SKCIIEPTOB MPEIMETHOH KOMHCCHH, OCYIIECTBISIOMINX
NPOBEPKY  BBHIOJHCHMS  3aJaHWl, OIMCAHHE  XapaKTEPUCTHUK  pEalbHO
HCIIOJIb3YEMOr0 Ha SK3aMeHE 000y J0BaHUSL.

12. N3menenust B KUM 2020 roaa no cpaBHenuto ¢ 2019 rogom

B 2020 r. u3aMeHmnach CTPYKTypa SK3aMEHAIIMOHHOW paboThl. 3alaHus B
paboTe BBICTpaUBAIOTCS, UCXOS U3 MPOBEPSAEMbIX Ipymil yMeHuil. [lo cpaBHEHHIO
C TPEABIIYIINM TOJI0M O0IIee KOJMYECTBO 3aJaHMi B dK3aMEHAIIMOHHOW paboTe
yMeHbIeHo ¢ 26 10 25. KonnuecTBo 3aanuii ¢ pa3BEpHYTHIM OTBETOM YBEIUYEHO
¢ 5 1o 6. MakcuMasbHbIH 0aJul 32 BBITIOJIHEHUE BCEX 3a/IaHUi paOOThl YBEIUYHIICS
¢ 40 no 43 GamoB.

B KM 2020 r. ucnosib3ylOTCsi HOBBIE MOJAENU 3aJaHuil: 3ajaHue 2 Ha
pacrio3HaBaHHE 3aKOHOB U (OpPMYJ; 3aJaHue 4 Ha MPOBEPKY YMCHHUS OOBICHITH
(u3uUecKue SBIEHUS U MPOLECCH, B KOTOPOM HEOOXOIUMO IOIMOJIHUTH TEKCT C
MPONYCKAMU TIPEAJIOKEHHBIMU CJIOBaMU  (ClIOBOCOYETaHUsIMM); 3aaaHus 5-10,
KOTOpBIC paHee ObUTH C BEIOOPOM OJIHOTO BEPHOTO OTBETA, a TEIEePh MPEIaraloTcst
C KpaTKUM OTBETOM B BUJE YMCIa; 3aJaHue 23 — pacu€THas 3a7ada MOBBIIIEHHOTO
YPOBHS CIIOKHOCTH C pPa3BEPHYTHIM OTBETOM, PEUICHHE KOTOPOH OICHWBAETCS
MaKCHMAaJBHO B 3 Oaia.

Pacmmpunocs conepkanue 3aganuii 22 Ha 0ObSICHEHHUE SIBJICHUN, B KOTOPBIX
NPEUMYILECTBEHHO  MCIHOJB3YeTCs  MPAKTUKO-OPUEHTUPOBAHHBIA  KOHTEKCT.
W3menunuch TpeOOBaHHS K BBINOJHEHHIO OJKCIIEPUMEHTANBHBIX — 3aJlaHUK:
00s3aTETIPHBIM  SIBJISICTCSI 3aMUCh TMPSIMBIX H3MEPEHUH ¢ yd4€TOM abCONIOTHOM
norpemHocTd. Kpome TOro, BBEOCHBI HOBbIE KPUTEPHUH  OLICHUBAHUS
OKCHEPUMEHTANbHBIX 3aJaHuid. MakcuManbHBIA Oa/ul 3a BBIIOJHEHHE OSTHX
3aJaHui 3.
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Ipunoxcenue 1

00600ménnblii n1an Bapuanta KUM
st 'UA BeinmyckHukoB IX ki1accos
no PU3UKE
Yposnu cnoocnocmu 3a0anuii: B — 6aszoswtil, I1— nogviuiennwiil, B — gvlcoxuil.

Ne IIpenmeTHsbIii pe3yJbTaT Koabl Koabi Ypo- Makec. I[Ipumep-
3aja- npoBe- npose- BEHb OaJLi 32 Hoe
HUs pAEMBIX pAEMBIX CII0XK- | 3aJaHHe Bpems
3J1IeMeHTOB | TpeGoBanmii | HOCTH BBINOJI-
conep- K YPOBHIO Henust
JKAHUS | MOArOTOBKH SalaHuH
BBINYCK- (vun.)
HUKOB
Hcnonv3oeanue nOHAMUIINOZ0 annapama Kypca pusuxu
1 [paBuabHO TPaKTOBaTh 1-4 1.1-1.3 b 2 3
¢usnuecknit CMBICIT
UCIIOJB3YEMbIX ~ BEIMYMH, HX
0003HaueHNs u €IMHULIBI

U3MEPEHHs]; BBIACNATh HMPHOOPBI
JUISL UX N3MEpPEeHUs

2 Paznuuath CIIOBECHYIO 1-4 1.2,1.3 b 1 3
hopmyTpoBKY "
MaTeMaTHYeCKOe BBIP)KCHHE
3aKOHa, bopmyibl,
CBSI3BIBAIOIIHE JIAHHY'IO
(u3nUecKyio BEJTHIHHY c
JIPYTUMH BEJIHIHHAMA
3 Pacnio3naBath TIPOSIBIICHUE 1-4 1.4 b 1 2
N3yYECHHBIX ¢usmyecknx
SIBIICHUIA, BBIJICIISISI X
CyIIEeCTBEHHBIE
CBOICTBA/IIPU3HAKH
4 Pacno3HaBaTh SIBJIGHHWE IO €ro 14 1.4 b 2 8
OIIpe/IeTICHHUIO, OIUCAHUIO,
XapaKTepHbIM MpH3HAKaM M Ha
OCHOBE OITBITOB,
JIEMOHCTPHPYIOIINX JTAaHHOE

CI)PISI/I'-ICCKOC saBieHue. Pa3nmnyath
JUIL TaHHOT'O SIBJICHUS OCHOBHBIC

CBOICTBA Wi YCIOBUS
MIPOTCKAHUS ABJICHUS
5 BrrauciasaTe 3HaUYCHHE BETHYUHBI 1 1.2,1.3 b 1 4

Tpu aHali3¢e SIBIICHHIA C
HCII0JIb30BAHUEM 3aKOHOB u

(opmyn

6 BbIUKCIATh 3HAUCHUE BEITUYMHBI 1 1.2,1.3 b 1 4
Ipu  aHaiuW3e  SIBICHUH  C
HCIIONb30BAaHUEM  3aKOHOB U

(opmyn

7 BbIuuCiATh 3HAYCHUE BEIUYUHBI 2 1.2,1.3 b 1 4
Ipu  aHaiuW3e  SIBICHUH  C
WCIIOJIb30BAaHUEM  3aKOHOB |
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3aKOHOMEpHOCTEH
(9KCIIepHMEHTAIbHOE 3a1aHHe Ha
peanbHOM 000pyI0BaHNH)

Ilonumanue npunyuna oelicmeus MexHU4eCKux ycmpoucme

Paznmnuars SIBIICHUS "
3aKOHOMEDHOCTH, JIGXKAI[He B
OCHOBE TNpHHIMNA  JeiCTBHA
MalliH, pu6opoB u
TEeXHUYECKHX  YCTpOHCcTB  /
[IpuBOAMTH TNpPHUMEpPH  BKIJIAJa
POCCHHCKHX M 3apyOexkHBIX
yUeHBIX-QH3HKOB B  Pa3BHTUE
HayKH, OOBSCHEHHE IIPOIECCOB
OKPYIKAIOLIEro MUpa, B Pa3BUTHE
TEXHUKH M TEXHOJIOTHi

1-4

5.1

Paboma c mexcmamu puzuueckozo codepricanus

Hnrepnperupopath
nHpOpMaLHIO (u3nueckoro
coJiepKaHus,  OTBEYaTh  Ha
BOIPOCHI € MCIIOJIB30BaHHEM
SIBHO M HESIBHO  3aJaHHOU
nHdopmaryu. [IpeodpazoBeBaTh
nHMOpMALHIO u3 OHOM
3HAKOBOW CHCTEMBbI B APYTYIO

14

20

HnrepnperupoBath
UHpOpMALHUIO (uzmgeckoro
CoJIep)KaHus,  OTBEYaTh  Ha
BOIPOCHI  C  MCIOJIb30BAHHEM
SABHO M HESABHO  3aJIaHHOM
nnpopmaruu. IIpeodpazoBsBaTh
UHpOpMAILUIO u3 OJHOM
3HAKOBOM CHCTEMBI B JIPYTyIO

21

IIpumensaTs  uHGOpPMALMIO U3
TeKCTa MNpPU pelIeHHH YydeOHo-
[O3HABATEIbHBIX M y4eOHO-
MPAKTHYECKUX 3a/1a4.

Pewenue 3a0au

22

OOBSCHATH ¢usnueckue
Ipolecchl M CBOMCTBA  TEl
(curyanus «OKU3HEHHOT'0»
XapakTepa)

14

23

Pemate  pacuérHble  3amauu,
HCTIONB3YS 3aKOHBI U (hOPMYIIBI,
CBSI3BIBAIOIIHE ¢uznueckne
BEJIMYHHBI

24

Pemare  pacuérHble  3amauw,
UCIOJB3YS 3aKOHBI M (pOPMYJIbI,
CBSI3BIBAOLIIHE (uznyeckue
BEJIMYMHBl  (KOMOMHMpOBAaHHAs
3ama4a)

(hopmyn
8 BbluKCISATh 3HAYEHHE BETHYUHBI 3 1.2,1.3 b 1 4
OpH  aHanu3e  SIBJICHHH  C
HCIIONb30BAaHUEM  3aKOHOB M
(hopmyn
9 BbluKciIsATh 3HAYCHHE BEIHMYUHBI 3 1.2,1.3 b 1 4
OpH  aHanu3e  SIBJICHHH  C
HCIIONb30BAaHUEM  3aKOHOB U
dopmyn
10 BbIYKCIIATh 3HAYEHHE BEJIMYHHBI 4 1.2,1.3 b 1 4
Ipu  aHaOM3e  SBICHUH  C
HCIIOJIB30BAHUEM ~ 3aKOHOB U
hopmyn
11 OnuceIBaTh HM3MEHEHHS 1,2 1.4 b 2 5
(U3MYECKUX ~ BEIMYUH  TIPH
[POTEKAHNH (u3nIecKnX
SIBJICHUH ¥ IPOLIECCOB
12 OnuceIBaTh HM3MEHEHHS 3,4 1.4 b 2 5
(U3MYECKUX ~ BEIMYUH  IIPH
MPOTEKaHNUH (u3nuecKnx
SIBJICHUH H TIPOLIECCOB
13 OrnuceIBaTh CBOICTBa Tel, 14 1.4 11 2 5
¢dusnueckue SIBJICHUSI "
IIPOLIECCHI, HCTIONB3YS
(dusnueckue BEJINYUHEI,
¢duznueckue 3aKOHbI "
NPUHIMIIBL  (aHAIU3 TIPagUKoB,
TaOJIUIL U CXEM)
14 OnuceIBaTh CBOICTBa Tel, 1-4 1.4 I1 2 5
¢dusnueckne SIBIICHUS "
HPOLIECCHI, HCTIONB3YS
(usnueckne BEJIMYHHBI,
¢du3nueckue 3aKOHBI "
NPUHIUIBL  (aHAIU3 TpaduKOB,
TaOJIHIL U CXEM)
Memoodonocuueckue ymenus
15 IMpoBoauTs TpsAMBEIE M3MEPEHUS 1-3 2.4 b 1 2
(hu3HUecKuX BEJTHYHH c
HCIIOIb30BaHUEM
HU3MEPHUTEIbHBIX mpubopoB,
MPaBHJIBHO COCTABISITH CXEMBI
BKJIIOUCHUS. npubopa B
9KCIEPUMEHTAIBHYIO YCTAHOBKY,
TIPOBOJIUTH CEPUIO N3MEPEHUMI
16 | AnammsupoBath OTJIETIbHBIE 1-4 23 II 2 5
JTarbl MPOBECHHS
HCCIIEIOBAHUSI HA OCHOBE €ro
OIMCAHMS: JIeNaTh BBIBOABI Ha
OCHOBE OIHCAHUS UCCICIOBAHUS,
HHTEPIPETHPOBATh  PE3yJIHTATH
HaOJIIOCHHUH 1 OIIBITOB
17 | IpoBoauTth KOCBEHHBIE 1,3 2 B 3 30
U3MEpEHUs ¢busnyeckux
BEJINYHH, HCCIIeI0BaHIE
3aBUCUMOCTEH MEXKY
BEJIMYHHAMH, HPOBEPKY

25

Pemate  pacuérHele  3amaun,
HCTIONB3YS 3aKOHBI M (HOPMYJIBI,
CBSI3BIBAIOIIHE ¢uznueckne
BENMYMHBl  (KOMOMHMpOBAaHHAs
3aja4a)
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Bcero 3aganuii — 25; U3 HUX

IO THITY: C KPaTKMM OTBETOM — 19; ¢ pa3BEPHYTHIM OTBETOM — 6;
10 ypoBHI0 cinoxHoctu: b—16; [1—6; B — 3.

MakcumanbHbli nepBUYHbIH 6ast 3a padoty — 43.

OO6uiee BpeMst BBINOIHEHHs paboThl — 180 MuH.
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Ipunoosicenue 2

HepequL KOMIIJICKTOB 060py}103a1mﬂ

ITepeuenn KOMIUIEKTOB 000pyI0BaHHUS JUIS BBIMOJTHEHUS
9KCHEPUMEHTAJIBLHOTO 3a/laHHs COCTaBJIIEH Ha OCHOBE THUIIOBBIX HaOOpOB ISt
(pOHTATBHEIX PAadOT 1O (HHU3HKE.

OCOOECHHOCTh KOMILIEKTOB COCTOMT B TOM, YTO OJMH KOMIUICKT MpEIHa3HAUYCH
JUISl BBINIOJIHEHUSI LIEJION Ccepuu SKCHEepUMEHTaNbHBIX 3amaHuid. [lostomy st
OIHOTO KOHKPETHOTO 3aJaHusl KOMIUIEKTHI HW30BITOYHBI II0 CPaBHEHHIO C
HOMEHKJIATYpOil 000pyHOBaHMsI, HEOOXOIUMOTO ISl €TO BBITOTHEHUSL.

3amanus 17 pna KUM OI'D 2020 r. paspabarbiBaloTcsi TOJBKO Ha 0ase
KOMIUIEKTOB oOopymoBanust Ne 1, Ne 2, Ne 3, Ne 4 u Ne 6. (3amanus ¢
ucrosb3oBaHueM KoMIuiekToB Ne 5 m Ne 7 Oyayt BBomuthess B KM OI'D B
MOCTIEAYIOIINE TO/IBI.)

Bnumanue! B wmarepuanax Ans 5KCIEPTOB IPUMEPHl BO3MOXKHBIX OTBETOB Ha
SKCIIEPUMEHTANIbHBIE 33JaHUS NPHUBEAECHBI B COOTBETCTBHM C PEKOMEHAYEMBIMU
XapaKTepUCTHKAMU O0OPYJIOBaHHUS, YKa3aHHBIMU B OMHCAHHUM KOMILICKTOB. [Ipu
UCIIOJIb30BAHUU DJIEMEHTOB O00OpYIOBaHHS C JAPYTMMH XapaKTePUCTHKAMHU
HEOOXOJMMO BHECTH COOTBETCTBYIOIIME H3MEHEHHS B IEpPEYCHb KOMIUIEKTOB
niepe/1 MPOBEICHUEM SK3aMeHa M IOBECTH UH(DOPMAIIHIO O BHECEHHBIX H3MEHEHHSIX
IO CBEJICHHS DKCIIEPTOB, MTPOBEPSIOIINX 3a/IaHUS C Pa3BEPHYTHIM OTBETOM.

KomnuekT Ne 1

3J1eMeHThI 000pYAOBAHUS peKoMenIyeMble XapaKTepucTHKH'

® BECHI DJIEKTPOHHBIC

WU3MEPUTENbHBIN IIMITHHAP

(MeH3ypka)

IBa CTakaHa ¢ BOJOH

nuHamomeTp Ne 1 npenen uamepenus 1 H (C = 0,02 H)

nuHamomeTp Ne 2 npenen uamepenns 5 H (C= 0,1 H)

TIOBapeHHast CoJib, aJI0uKa st

HepeMeLIBaHuUs

® IWIMHAP CTAIFHON HA HUTH;
0003Ha4nTh Ne 1

npenen uamepenus 250 mia (C = 1 M)

V=(25,0%0,3) cm’, m = (195+2) 1

® IIMHAP AFOMUHUEBBIA HA HUTH; V=(25,040,7) cM’, m=(70£2) T
0003HauuTh Ne 2
® [JJACTUKOBBIN IWIMHAP HA HUTH; V=(56,0£1,8) c™M’, m=(66%2) r,
0003HaunTH No 3 VMeeT IIKaIy BIOJb 00pa3yromeii ¢
LeHOH nenenus 1 MM, JUTHHA HE MEHee
80 MM
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V=(34,0£0,7) c™M’, m=(95%2) r
AMeeT IIKaly BIOJbh oOpasyromeil c
LICHOM neneHms 1 MM, JUIMHA HE MEHEe
80 MM

(1) PexoMeHIyeMble XapaKTEPUCTHKU 3JIEMEHTOB 00OpYyHOBaHMS KOMIUIEKTa Ne 1 JIOIKHBI
00ecreunBaTh BHIIOIHEHNE CIICTYIOIINX OIBITOB:
— M3MepeHHe CpeJHedl TUIOTHOCTH BemiecTBa (UUUHAPHL Ne 1-No 4); apXumenoBOW CHIIBI

(ummuaApsr Ne 3 u Ne 4);

— HCCIIEIOBaHNE 3aBUCHMOCTH apXHUMEIOBOH CHIBI OT 00BbEéMa IOTPY)KEHHOH 4YacTH Tela
(ummuaap Ne 3) ¥ OT IJIOTHOCTH YKMAKOCTH; HE3aBHCHMOCTHU BBITAIKMBAIOIICH CHIJIBI OT MacChl

tena (umHApS Ne 1 u Ne 2).

KommuiekT Ne 2

3J1eMeHThbI 000Py10BaAHUS

PEKOMEHAYEeMBbIC Xap aKTepI/lCTI/lKI/l(Z)

® INTATUB JIAOOPATOPHBIN C
JIepXKaTEIIMU

e nuHaMometp 1

npexen mmepernus 1 H (C = 0,02 H)

® JMHAMOMETp 2

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

e TpyXHHa | Ha MaHIeTe ¢
MWIIMMETPOBOH MIKaIon

séctrocth (50+2) H/m

e MpYXHHA 2 Ha IUIAHLIETE C
MIJUTUMETPOBOH IIKaJION

séctrocth (10+2) H/m

e Tpu rpy3a, 0003HaunuTh Nel, Ne2 u
Ne3

Mmaccoi o (100£2) r kaxaprit

e Habop rpy30B, 0003Ha4UUTH No 4,
Ne5SuNe6

HAOOPHBIH Ipy3, MO3BOJISIOIINI
yCTaHAaBIMBATh MACCy TPY30B:

Ne 4 maccoit (60+1) T, Ne 5 maccoit
(70+1) T u Ne 6 maccoit (80+1) mim Habop
OTJETbHBIX IPY30B

e JIMHEWKa U TPaHCIIOPTHP

qmHa 300 MM ¢ MAJUTUMETPOBBIMU
JICJICHUSIMU

e OpYCOK C KPIOYKOM H HHUTBIO

Macca Opycka m = (50 £5)

e HanpaBJIONIAs [UIMHOW HE MECHEe
500 mM. /IBe mOBEepXHOCTH
HaIpaBJIAIOLIEH UMEIOT pa3Hble
K03()GUIUEHTHI TPeHNUS OpycKa
10 HamnpaBlAIoIEeH, 0003HAUUTh
«A» u «b»

MOBEPXHOCTh «A» — npubnuzurenbHo 0,2;
MOBEPXHOCTh «b» — npubnusurensho 0,6
YUTH JIBE HAITPABJISFOIIHE C PAa3HBIMH
K03()GUIHCHTAMH TPCHUS

(2) Pekomenmyemble XapaKTepHCTHKH JJIEMEHTOB 000pyIOBaHUS KOMIUTEKTa Ne 2 JOTDKHBI
obecrieynBaTh BHIIOIHEHHUE CIICYIOIINX OIBITOB:
— #3MepeHHe KECTKOCTH MPYXKUHBI, KOd(D(HIMEHTa TPEHNS CKOJBXEHHS, PabOTBhI CHIIBI

TPEHHUS, CUIIBI YIIPYTOCTH;
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— HCCJICIOBAHMC 3aBUCUMOCTHU CUJIBI TPDCHUSA CKOJILXKEHUA OT CUJIbI HOPMaJIbHOI'O 1aBJICHUSA
n OT poAa TMNOBEPXHOCTH, CHUJIBI YHIPYT'OCTH, BO3HHKAIOLIEH B TNIPYXUHE, OT CTCIICHU

nehopManiy Py KHHBIL.

Kommiekr Ne 3

3JIEMEHTHBI 060pynosamm

3
PEKOMEHAYyEeMbIe XapaKTepl/ICTPlKl/l( )

® JCTOYHHK IIUTaHUA
IOCTOSAHHOT'O TOKa

BBIITPSIMUTENH C BXOJHBIM HaNPsKEHUCM
36+42 B win Garapeiinsbiii 610k 1,5+7,5 B ¢
BO3MOXHOCTBIO PETyJIUPOBKH BBIXOTHOTO
HaTPsHKESHUS

® BOJIBTMETP ABYXIIPEIEIbHBIH

npenen uamepenus 3 B, C = 0,1 B; npexen
m3mepennst 6 B, C=0,2 B

® aMIepMeTp ABYXIPEIECIIbHbII

npenen uamepenns 3 A, C=0,1 A; npenen
m3mepenust 0,6 A, C=0,02 A

e pesuctop, 00603HaunTh R1

comportusienue (4,710,5) Om

® pe3uctop, 0003HaYUTh R2

conporusienue (5,7+0,6) Om

e pe3ucTop, 0003HauuTH R3

conporusieHueM (8,210,8) Om

e 'Habop NPOBOJIOYHBIX | PE3UCTOPHI 00ECTIEUNBAIOT IPOBECHUE

Pe3UCTOPOB plS HCCIIeAOBaHHS 3aBUCUMOCTH CONPOTUBIICHHUS
OT IJIMHBI, IJIOINAAN ITOTIEPEYHOI'0 CCUYCHUA U
YACIBHOTO CONPOTUBIICHUSA IMPOBOJHUKA

® JlaMIoOYKa HOMHUHAJIbHOE Hanpspkenue 4,8 B, cuia Toka
0,5A

e TepeMEeHHBbIH pesucrop | conporusienue 10 Om

(peocrar)

® COCIUHHTENBbHBIC TMPOBOJA,
10 mT.

® KIIIOY

(3) Pekomenyemble XapaKTepHCTHKH JJIEMEHTOB 000pyIoBaHUS KOMIUTEKTa No 3 JOJDKHBI
obecrieYnBaTh BHIIOIHEHHE CIIETYIOIINX OIBITOB:

— W3MEpEHHE JIIEKTPHUECKOTO COMPOTHUBICHHUS PE3HCTOPa, MOIIHOCTH AIEKTPUYECKOTO
TOKa, pabOTBHI AIEKTPUUECKOTO TOKA;

— HCCIEAOBaHME 3aBHCHMOCTH CHIIBI TOKA, BO3HHMKAIOLIETO B MPOBOIHHKE (PE3HMCTOPBI,
JIAMIIOYKA), OT HAIPSHKCHHs Ha KOHLAX IPOBOAHMKA, 3aBUCHMOCTH CONPOTHBJICHHUS OT
JUIMHBI TPOBOJIHHKA, IUIONIA/N €T0 MOMEPEYHOr0 CEYESHHUSI H YASIBHOTO CONPOTHBIICHHUS;

— IpoBepKa MpaBWia JUIS DJICKTPUYECKOrO0 HANPSDKEHUS [PH  [OCIEH0BATeIbHOM
COETMHEHUH TIPOBOIHUKOB, MPABHJIA ISl CHUIIBI AIEKTPUYECKOr0 TOKa MPHU MapaieIbHOM
COCIMHCHUH IIPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA).

! He ucnons3yercs B KUM OT'D 2020 T.
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Kommiekr Ne 4

3JIEMEHTBI 060pyn03amm

E)
PEKOMEHIYEMbIC xapaKTepncann( )

L4 HUCTOYHUK IIUTAaHUSA
IOCTOAHHOI'O TOKa

BBINPSIMUATEIH C BXOJHBIM HAMPSKCHUEM
36+42 B win GartapeiHbiii 610K

1,5+7,5 B ¢ BO3MOXXHOCTBIO
PETYIUPOBKH BBIXOJHOTO HANPSDKCHHUS
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® OpYyCOK NEepEeBSHHBIH C IyCKOBBIM

Macca Opycka (50 2) T

MarHuTOM (omHa U3 nmoBepxHOCTE Opycka uMeeT
OTJIMYHBIHN OT Ipyrux KodpuuueHt
TPEHUSI CKOJIBKEHUSI)
® INTaTHB C KpeIUIeHueM st

HaAKJIOHHOH IJIOCKOCTH

®  TPaHCIOPTHD

® HHUTSHOH MAasATHHK C rpy3soM ¢C
ITYCKOBBIM MAarasmuTom u C
BO3MOXHOCTBKO UBMCHCHUSA JIMHBI
HUTHU

uIMHa HUTA He MeHee 50 cMm

e 4rpy3a

Macca 1o (100+2) r kaxasiit

e npyxwuHa |

xéEctkocth (50+2) H/m

® QpyXwuHa 2

xé&ctrocTh (20+2) H/m

e MepHas JICHTA

(5) PexomenyeMble XapaKTEPUCTUKH JJIEMEHTOB 000OpYAOBaHMS KOMIUIEKTa Ne 5 JTOIKHBI

. cobuparomas auH3a 1 (doxycHoe paccrosiaue F; = (100+10) mm

. cobuparoras JuH3a 2 (doxycHoe paccrosiHue F, = (50£5) MM

. pacceuBaromas JimH3a 3 (oxycHoe paccTosiHue F3= - (75£5) MM

. TMHEWKa JumHa 300 MM ¢ MUJUIMMETPOBBIMU
JISTICHUSIMA

. 9KpaH

. HaTPaBIISIONIAS (omTHYeCKast CKaMbs)

o COCJIMHUTEIbHBIC TIPOBO/IA

. KITIOY

. OCBETHUTENb, nuadparma

mejieBas ¢ OJHOHN ILENbI0, CJIaM
«Monens npenMeray

nuametp (5045) MM, mokasarenb
MIpesoMIIeHHsI TpuMepHo 1,5

TTOJTY LIUITHHJIP

C KPYT'OBBIM TPaHCIIOPTUPOM

[UIAHIIET Ha IUIOTHOM JIMCTe | Ha IUIaHIIeTe O0O03HAYCHO MECTO JUIS
MOy LIMIINHIpa

(4) PexomeHyeMble XapaKTEPUCTUKH AJIEMEHTOB 000pyaoBaHUs KOMILIEKTa Ne 4 TOIKHBI

obecrieYnBaTh BHIIOIHEHHUE CIICTYIOIINX OIBITOB:

U3MEPEHHEe ONTHYECKOH CHiIbl coOupalomieil JUH3bI, (POKYCHOTO  PacCTOSHUS
cobuparomeil MuH3BI (IO CBOWCTBY pPaBEHCTBA Pa3MEpOB IPEAMETa W M300pa)KeHHs,
KOI'Jja MPpeIMET PACIIONIOKEH B IBOHHOM (hOKyce), oKa3aTess pesIOMICHHUs CTEeKIIa;
HCCIIEI0OBaHNE CBOWCTBA M300paXkeHUsI, TOTyYEHHOTO C MOMOIIBIO COOMPAIOIIEH JTHH3HI,
HU3MEHEHHs (POKYCHOTO pACCTOSHUS [JBYX CJIOXKCHHBIX JIMH3, 3aBHCHMOCTH yIJa

00€ecreunBaTh BBITIOJIHEHUE CJICAYIOIUX OIBITOB:

— H3MEpeHHe CPeIHEeH CKOPOCTH JIBIKEHHSA OpyCKa MO HaKJIOHHOM IIOCKOCTH; YCKOPEHHS

Opycka HpH JBH)XEHHU [0 HAKJIOHHOW IUIOCKOCTH, YacTOTHI U Iepuoja KoieOaHuit
MaTeMaTH4eCKOro MasiTHUKA, YaCTOTHI M IIepHo/ia KOJIeOaHUH Npy>KMHHOTO MasTHUKA (C
NEKTPOHHBIM CEKYHJIOMEPOM);

— HCCJICIOBAHHC 3aBUCUMOCTHU YCKOPCHHUA 6pyc1<a OT YyTIJla HaKJIOHa HanpaBH;{}omeﬁ;

neproja (4acToThl) KOJNEOAHMH HUTSHOTO MAasTHHKAa OT JUIMHBI HHUTH, I[EpHOja
KoJNeOaHUH NPYXUHHOTO MAasATHHKAa OT MacChl TIpy3a M JKECTKOCTH IPY>KHHBI,
HE3aBUCUMOCTb TIepHo/ia KOoJIeOaH!il HUTSHOTO MasTHUKA OT MacChl Ipy3a.

TIPEJIOMJIEHUA OT yIJia MaJAC€HUA Ha IPaHUulC BO3AYX—CTEKIIO.

Kommiekt Ne 52

3J1eMeHThl 000PY10BAHUS

PEKOMEHAYEMBbIC XapaKTepl/ICTHKI/I(S)

®  CeKyHIOMEp
C JJaTYHKaMHU

3JIEKTPOHHBIN

® HapaBJIAOLIAS CO IIKAJION

obecreunBaeT yCTaHOBKY HaTIHKOB
IIOJIOXKEHUS U YCTAHOBKY IPYXKHUHBI
MAasiTHUKA

? He ucnons3yercs B KUM O3 2020 T.

© 2020 denepanbHas ciyxba 10 Haa30py B chepe 0Opa3oBaHUs M HAYKU

Kommiekt Ne 6
3J71eMeHThI 000Py/I0BAHHSA pexoMenyembie xapaktepucTukn'®
LITaTUB  J1aOOPATOPHBIN c
JiepKaTeISIMH

pbIyar JuinHa He MeHee 40 ¢M ¢ KperuIeHUsIMU
JUTS TPY30B

OJIOK TIOJBIKHBII

OJIOK HETIOIBMYKHBIN

HUTH

TpH Ipy3a Mmacca 1o (100+2) r kaxkaoro

JTUHAMOMETP npenen uzmepenusa S H (C=0,1 H)

JIMHENKa JuinHOM 300 MM ¢ MHJUIMMETPOBBIMU
JICTICHUSIMU

TPaHCIIOPTHUP
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00ecreunBaTh BBITIOJTHEHHE CJICAYIOUIUX ONBITOB:

— W3MEpEeHHEe MOMEHTA CHJIbl, JSHCTBYIOILETO Ha phblYar, padOThl CHIIBI YHPYTOCTH IpH
noasEMe Tpy3a C IOMOIIBIO HEMOJBHKHOIO OJI0Ka, pabOThl CHIBI YHPYTOCTH IpH

noabEMe Tpy3a € IOMOLIBIO MOJABHUKHOI'O 6n01<a;

— [OPOBEpPKa YCIIOBHA paBHOBECHUS pblyara.

Kommiekt Ne 7°

3J1eMeHThbI 000py10BaAHUS

pPeKOMEHAYyeMbIE xapaKTepnchmm

® KaJIOpUMETP

® TEPMOMETP

® BECHI DJICKTPOHHBIC

®  M3MEPHUTENBHBIN HHIHHIP
(MeH3ypKa)

npexen mmeperns 250 ma (C = 1 mm)

® [UIWHAP CTATHHOU HA HUTH;
0603Ha4nTH No 1

V=(25,020,1) cm’, m=(189+2) T

[ L[I/IJII/IH,I[p aJIIOMI/IHI/IeBbIﬁ Ha HUTH,
00031Ha9nTL No 2

V=(25,020,1) cm’, m = (68+2) r

Obopyoosanue 015 UCNONbL308ANHUA
CHeyuanucmom no gusuxe:

e yailHUK Cc TepMocTaroM (OAMH Ha
ayIMTOPHIO)

ycraHaBiuBaercs Temneparypa 70 °C

e TepMOMeTp (OIMH Ha Ay AUTOPHIO)

e rpapuH ¢  BOJAOW  KOMHATHOM
TeMIepaTypsl (OUH Ha Ay JUTOPHIO)

(7) PexomenyeMble XapaKTEPUCTUKH SJIEMEHTOB 000pYyAOBaHMS KOMILUIEKTa Ne 7 JTOIKHBI

00€ecneunBaTh BBITIOJHEHUE CJICAYIOIUX OIIBITOB:

— M3MepEeHHE YJEeNbHOH TeMmnoéMKOCTH METAIMYECKOTO LHINHAPA, KOJMYECTBA TEIJIOTHI,
HOJyYEHHOT0 BOJOW KOMHATHOH TemmepaTypbl (MKCHPOBAHHOW MAacChl, B KOTOPYIO
ONYIIEH HArpeThli LUIMHIP, KOIMYECTBA TEILUIOTHI, OTAAHHOIO HArpeThiM LMIHHIPOM,

OCJI€ OITyCKaHHUE €TI0 B BOAY KOMHaTHOH TEMIIEPATypPhI;
— HCCIICAO0BAHUEC U3MCHCHUA TEMIICPATYPhI BOABI ITPU PA3JIMIHBIX YCIIOBUAX.

* He ucnonb3yercs 8 KUM OTD 2020 r.
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Ipunosicernue 3
HHCTPYKLUSA
Mo npaBujaM 0e30MaCHOCTH TPYyAA MJIsl yJaIuXxcst
NpU MPOBEIEHNH YK3aMeHa B KadnHeTe QU3NKHU

1. Byabre BHUMATENIbHbl U AUCLMIUIMHUPOBAHHBI, TOYHO BBIIOJIHANTE yKa3aHUs
OpraHu3aTropa 9K3aMeHa.

2. He mpucrymaiite K BBIIIOJHEHUIO paboTHl Oe3 pa3pelieHusl OpraHu3aTopa
9K3aMEHa.

3. Pa3memaiite npubopsl, MaTepuaibl, 00OpyAOBaHHE Ha CBOEM paboueM MecTe
TakuM 00pa3oM, 4TOOBI UCKIIOUUTH WX MaJeHUE WU ONPOKUbIBAHUE.

4. Ilepen BEITOTHEHNEM PAaOOTHI BHUIMATEIIBFHO U3YUHTE €€ COIepikKaHNe U MOPSI0K
BBINIOJTHEHUSL.

5. Ilpu mpoBeneHHH ONBITOB HE JOMyCKailTe MpeneNbHBIX Harpy3ok
U3MEPUTEIBHBIX TPHOOPOB.

6. ITlpu cOopke OSKCIEpHMEHTAIBHBIX YCTAHOBOK HCIIONB3YyHTe mpoBoma (c
HaKOHEYHUKAMU M TPEJOXPAaHUTENBHBIMM Ue€XJaMH) C HPOYHOH u3ossAuueit
0e3 BUAMMBIX MOBPEXIEHWHA. 3ampeniaeTcss IO0JNb30BaThCs MPOBOJHUKOM C
U3HOUIEHHO! M30JI1UeH.

7. Tlpu cOOpKe dIEKTPUISCKON IIeTTH n3beraiTe mepecedueHus MpoBOIOB.

8. MIcTOYHMK TOKa K 3JIEKTPUUECKON LIENHU MOAKIIOYANTE B MOCIEAHIOI O4Yepelb.
CobpaHHyI0 Ienb BKIIOYaHTEe TONBKO IIOCIE IPOBEPKH M C pPa3pereHHs
OpraHu3aTopa 5K3aMeHa.

9. He mnpousBoauMTE NEPECOEAMHEHUS B LEMSAX A0 OTKIIOYEHUs HCTOYHUKA
JIEKTPOIHUTAHHUS.

10. Ilonp3yiiTech HHCTPYMEHTAMHU C U30JIUPYIOLIUMU PyUKaMHU.

11. ITo okoHYaHHH PabOTHI OTKIIOYHTE MCTOYHHK DJICKTPONUTAHHS, MOCIE Yero
pa3bepuTe IEKTPUIECKYIO LeTb.

12. He yxomute ¢ pabodero Mecrta 0e3 paspelieHus opraHiu3aTopa d9K3aMeHa.

13. OOHapyXWB HEWCIPABHOCTh B 3JIEKTPHUCCKUX YCTPOUCTBAX, HAXOMAIINXCS
[0J] HaNpsDKEHUEM, HEMENJICHHO OTKIIOYUTE HCTOYHHMK SJIEKTPONMTaHUS U
€oo01uTEe 00 ’TOM OPraHU3aTOPy YK3aMEHa.
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