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Crnennpuxanus
KOHTPOJIBHBIX U3MEPUTETbHBIX MATEPHAJIOB VIS POBEIeHHA
B 2022 roay 0CHOBHOIO rocyAapcTBEHHOIr0 IK3aMeHa
no ®PU3HUKE

1. Ha3HaueHHe KOHTPOJILHBIX H3MEePHUTEIbHBIX MaTepuasioB (KUM) OI'D

OcHoBHOI1 rocynapcTBeHHBIH sk3ameH (OI'D) mpeacrasisier coboit Gopmy
rOCYy/IapCTBEHHOM MTOTOBOM aTTeCTalid, MPOBOAMMOM B IENAX OIpeaesICHUs
COOTBETCTBHUS pe3yabTaToOB OCBOEHUS 00yJaroImMucs OCHOBHBIX
00pa3oBaTeNBHBIX IPOTPaMM OCHOBHOTO 00mero o0Opa3oBaHMs TPeOOBAHHSIM
(eneparabHOrO TOCYAapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa. Jns yKazaHHBIX
Heneil MCHONB3YIOTCS KOHTPOJIBHBIE U3MepHTenbHble Marepuansl  (KHM),
TPEICTABIIAIONIIE COOO0I KOMIUIEKCHI 3aJaHIH CTaHJaPTU3NPOBAHHOH (HOPMEL.

OI'D  mpoBogurcss B cooTBeTcTBUM ¢ DenepaabHbIM — 3aKOHOM
or 29.12.2012 Ne273-®3 «O6 oOpa3oBanun B Poccuiickoii ®eaeparum»
u IlopsnxoM mpoBeneHHs TrOCYJapCTBEHHOM HUTOTOBOM — aTTeCTalUM IO
00pa3oBaTeNFHBIM IIPOrpaMMaM OCHOBHOTO 00IIIEro 00pa3oBaHus, yTBEP)KIEHHBIM
npukazom MuHnpocsemenuss Poccun u  PocoOpuamzopa ot 07.11.2018
Ne 189/1513.

2. lokyMeHTBI, onpegensomue cogepxkanue KHM OI'D

Copepxxkanne  KMM  ompenensercss Ha  ocHOBe  (penepajbHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIHHOTO CTAaHAAPTa OCHOBHOTO 00IIero 00pa3oBaHus
(mpuka3 MunoOpHayku Poccun ot 17.12.2010 Ne 1897) ¢ yuérom IIpmumepHoit
OCHOBHOM 00pa3zoBaTelbHONH MPOrpaMMbl OCHOBHOTO 0O0IIero 0o0pa3oBaHUs
(omobpena pemeHueM (eaepaibHOro yuyeOHO-METOIUYECKOro OOBEAMHEHUS I10
obmemy obpazoBanuto (mpotokoin ot 08.04.2015 Ne 1/15)).

B KHM oOecrieueHa IPEeeMCTBEHHOCTh IIPOBEPSIEMOTO  COAEPIKAHUS
¢ ¢enepasbHBIM KOMIOHEHTOM T'OCYAapPCTBEHHOTO CTaHAApPTa OCHOBHOIO OOIIEro
obOpazoBanusi mo ¢msuke (mpukaz MwuHoOpasoBanus Poccum ot 05.03.2004
Ne 1089 «OO6 yrtBepxaeHnH (eneparbHOTO KOMIIOHEHTa TOCYAapCTBEHHBIX
00pa3oBaTeNBHBIX CTaHIAPTOB HA4YaJbHOIO OOIIEro, OCHOBHOTO  OOIIEro
U cpeaHero (MOJIHOT0) 00IIEro 00pa3oBaHUsI).
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3. Hoaxoan! Kk BbIOOPY CTPYKTYPhI U cogep:xkanus KUM OI'D

B KHUM mnpeacraBnensl 3aiaHus, HPOBEPSIOLIUE CIEAYIOMINE TIPYMIIbI
MPEAMETHBIX Pe3yIbTaTOB:

— OCBOGHHE MOHATHUIHOrO ammapata Kypca (U3HKH OCHOBHOH IITKOJBI

Y YMEHHUE TPUMCHSATh U3yYCHHBIC MOHSTHS, MOJCIH, BEIUIHHBI H 3aKOHBI

IUIs aHanu3a GU3MYECKUX SBJICHUH U IPOLIECCOB,;

— OBJAJCHUE METOJNOJOTMYECKUMH YMEHUSMH (IPOBOIAUTH HW3MEPEHHMS,

WCCIIEIOBAHUS U CTaBUTh OIIBITHI);

— TIOHMMaHHE TIPUHIIUTIOB JICHCTBUS TEXHUIECKUX YCTPOWCTB,

— yMeHue 1o paboTe ¢ TeKcTaMu (GU3UYECKOTO COICPIKAHNS;

— yMEHHE penath pacuyETHBIC 34l U MPUMCHSTH HOJyYCHHBIC 3HAHUS JUIS
00BsicHeHHST PU3HUECKUX SBJICHHUIA U TPOIIECCOB.

I'pynma u3 14 3amaEuii 6a30BOr0 M IOBEIIIEHHOTO YPOBHEH CIIOXKHOCTH
HPOBEpseT OCBOCHHUE IOHATHIHOTO aImapaTa Kypca ¢u3ukd. Kio4eBsIMH B 3TOM
O5oke SBIAIOTCSA 3aJaHUs Ha pAcHo3HaBaHME (U3MUECKUX SBICHUM Kak
B CHUTyalUsX J>XU3HEHHOTO XapakTepa, Tak W Ha OCHOBE OIMCAaHUS OMBITOB,
JEMOHCTPHUPYIOIINX MpPOTeKaHHE pa3NMYHBIX sBIeHHH. Kpome Toro, 3mechk
HPOBEPSIOTCS IMPOCTHIC YMEHUS — IO PACHO3HABAHHMIO (DM3WYECKHX HOHITHIH,
BennurH W (opMyn u Oojee CIOXKHBIE YMEHUS — IO aHAIM3Yy PasiudHBIX
HPOIECCOB C UCIONB30BaHIEM (DOPMYI U 3aKOHOB.

I'pynma w3 Tpéx 3amaHmil HpoOBEpsACT OBIAJCHHE METOJONOTHYESCKUMHU
YMEHUSIMHM. 31ech MpeJlaraloTcss Kak TEOpeTHYecKHe 3aJaHus Ha CHsTHE
TIOKa3aHUM HM3MEPHUTENbHBIX TPHOOPOB M aHAIW3 Pe3yJbTATOB ONBITOB MO HX
OIICAHMIO, TAK M 3KCHEPHMEHTAIBHOE 3aJaHHE HA PEATbHOM OOOpYHOBaHHH Ha
NPOBEJICHHE KOCBCHHBIX HM3MEPEHHMH WM  WCCIIEIOBaHHE  3aBHCHMOCTEH
(hU3HYECKUX BEITMYHUH.

B kaxzaplii BapuaHT BKIIOYEHO 3aJaHHe, MpPOBEPSIOee IOHHNMaHHE
MIPUHIIMAIA TEHCTBUS Pa3IMIHBIX TEXHUYECKUX YCTPOMCTB WM HA 3HAHWE BKJana
yu€HbIX B pa3BUTHE (DU3MKH, U [1BA 3aaHUs, OLEHUBAIOIUX paboTy ¢ TEKCTaMu
¢usnueckoro comepxkanus. [Ipu >TOM MPOBEPSAIOTCS YMEHUS HHTEPIpPETalud
TEKCTOBOW WHGpOpPMaUUK ¥ €€ HWCIOJb30BAaHHUSI TMPH pEIIeHHHd y4eOHO-
NpaKTHYecKuX 3amad. Pabora ¢ wuHpopManmed (GHUINIECKOTO CoxepKaHHs
IIPOBEPSIETCS. U ONOCPEIOBAHHO Yepe3 UCIOJIb30BaHUE B TEKCTaX 3aJaHUM APYrHX
0JIOKOB PA3JIMYHBIX CIIOCOOOB MpEACTaBICHUS MH(OPMAIMK: TEKCTa, IpaduKoB,
Ta0NHII, CXeM, PACYHKOB.

Brok W3 mATH 3amaHUi MOCBSIIEH OIICHKE YMCHHS peIlaTh Ka4eCTBEHHEIC
U pacuy€THbIC 3a1a4M 10 (U3UKeE. 3AeCh NPEAIararoTCsl HECI0XKHbIE KaueCTBEHHbBIE
BOIIPOCH, CKOHCTPYHpOBAaHHbIC Ha 0a3e y4eOHON CHTyallud WM KOHTEKCTa
«OKM3HCHHOHN CHUTyalliW», a Taloke PacUYETHBIC 3a]a4Yll MOBBIIICHHOTO M BEICOKOTO
YPOBHEH CJI0KHOCTH IO TPEM OCHOBHBIM pasziesiaM Kypca Gpusuku. J[Be pacuéTHbIe
3aJa4d UMEIOT KOMOMHHUPOBAHHBIA XapakTep U TpeOyIOT HCIOIb30BaHUS 3aKOHOB
1 GpopMyJ U3 ABYX Pa3HBIX TEM WM pa3zelioB Kypca.
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ConepxaHue 3alaHUI OXBAaTHIBAET BCE Pa3fleNbl Kypca (M3HKH OCHOBHOM
IIKOJIBI, TIPH 3TOM OTOOpP COEpPIKATEIBHBIX JIEMEHTOB OCYIIECTBIIACTCS C yIETOM
UX 3HAUUMOCTH B 00111e00pa30BaTeIbHOM NOATOTOBKE HK3aMEHYEMBIX.

B pabory BkiIroueHbl 3amaHUsl TPEX YpPOBHEH CIIOKHOCTH: 0a30BOTO,
HOBBIIICHHOTO U BEICOKOTO.

3ananusi 0a30BOr0 ypOBHS pa3pabaThIBAIOTCS JJISl OLIGHKHU OBJIAJICHHS
Haubojee BaKHBIMH MPEAMETHBIMU pe3yJbTaTaMH M KOHCTPYHPYIOTCS Ha
HanboJee 3HAUUMBIX dJIeMEHTax cojep:kanus. Mcmons3oBanue B paboTe 3agaHuit
MOBBIIICHHOTO ¥ BBICOKOTO YPOBHEH CIOXHOCTH IIO3BOJIICT OLICHHTH CTEHCHB
MOJATOTOBJICHHOCTH 3K3aMEHYEMOI'0 K IIPOJOJDKEHHIO OO0ydeHHMs B KJaccax
¢ yrIyONnEHHBIM H3yYeHHEM (DU3HKH.

OOBEKTHBHOCTh  TMPOBEPKHM  3aJaHUil ¢ Pa3BEPHYTBIM  OTBETOM
obecrieynBaeTCsl  COWHBIMH ~ KPUTCPHSAMH — OIICHMBAHMA, YYacTHEM  JIBYX
HE3aBHCUMBIX  JKCIIEPTOB, OLICHUBAIOIIMX OAHY paboTy, BO3MOXKHOCTBIO
Ha3HAYEeHHUS TPETHETO FKCIEPTA U HATNYHEM MPOIEAYPHI alleIUIALIUH.

4. CBs3b 3xk3amMeHanmonnoii moaeau OI'9 ¢ KUM EI'D

Ox3ameHanroHHast mozens OI'D u KUM ET'D no ¢usuke cTpouTcs, UCXOAs
W3 EIWHON KOHIEMINH OIEHKH YYeOHBIX JOCTIDKEHHH JK3aMEHYEeMBIX II0
yaeOHOMy mpenmery «®usuka». EjuHbBIE TOAXO0ABI OOECHEYMBAIOTCS MPEKIIC
BCETO NMPOBEPKOM Bcex (HopMHUPYEMBIX B paMKax IPENoJaBaHuUs NperMeTa BUIOB
JesTenbHOCTH. [IpH 5TOM HCTONB3YIOTCS CXOIHBIE MOJETH 3aJaHHi Ul OLEHKU
c(OPMHUPOBAHHOCTH OJMHAKOBBIX BHJOB JesrenbHOCTH. [Ipu orGope Monerneit
3aJJaHAi YYUTBHIBAIOTCS PA3NIMUUs B YPOBHIX (DOPMHUPOBAHUS OTICIHHBIX YMEHHN
B paMKaX KypcoB ()M3UKH OCHOBHOH M CPEIAHEH LIKOJIBI.

MO0KHO OTMETHUTH JBa 3HAYMMBIX OTJIIMYHUS dK3aMeHanuoHHOoW Moaenu OI'D
or KM EI'D. Tak, TEXHOIOTHYECKHE OCOOCHHOCTH TmpoBeneHus EID
HE TIO3BOJISIOT OOECHEYUTh MOJHOICHHBIA KOHTPOJL  C(HOPMUPOBAHHOCTH
OKCHEPUMEHTANbHBIX YMEHHHA, M OTOT BHUX JACATEIFHOCTH MpOBepseTcs
onocpenopanHo. IIposenenne OI'D He CONEPAKUT TaKUX OrpaHUYEHUIl, IO3TOMY
B paboTy BBEICHO OSKCHEPHUMEHTAJIbHOE 3aJIaHKe, BBHIMOIHICMOE Ha PEalbHOM
obopynoBanuu. Kpome Toro, B sk3ameHainioHHoW monenu OI'D Gosee mUpoOKo
MpeacTaBieH OJIOK 1O TpoBepke TpuUEMOB paboOThl C  Pa3sHOOOpa3HOM
uH(QOopMAaIHell GI3HIECKOro COAepKaHHU.
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5. XapakTepucTuka CTpyKTYpbI 1 coaep:xxanus KUM OI' D

Kaxplif BapyaHT 5K3aMeHallMOHHON paboThl BKIOYaeT B ce0s 25 3amanuil,
pasnuyaromuxcs (QOopMoil M ypPOBHEM CIIOKHOCTH. B paboTe HCHONB3yrOTCS
3a/laHUs C KPAaTKUM OTBETOM U pa3BEPHYTHIM OTBETOM.

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

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

Tabauya 2
Pacnpeodenenue 3a0anuii no 61oxkam nposepsaemvlx yMeHutl
IIpoBepsieMble yMEHHS KomnmuectBo
3a/laHui
Bragenne  NOHATHHHBIM =~ ammapaToM — Kypca  (M3HKH: 14

pacro3HaBaHUE SIBIICHUH, BBIUYMCIIGHUE 3HAYCHHsI BEJIHYUH,
WCTIOJIB30BaHME 3aKOHOB M (opMmyn [uid aHanmuza sBICHUH
U NIPOLIECCOB

Metonosnoruueckue  yMeHuss  (MpPOBEACHHE  HM3MEPEHHIA 3

U OTIEITOB)

[lonuManve NPUHIMIIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB, 1

BKJIaJIa YUEHBIX B Pa3BUTHU HAYKH

Pabora ¢ TekcToM (hHU3HUECKOro CONIepIKaHUS 2

PerieHne pacu€THBIX M KAYECTBCHHBIX 33724 5
HUroro 25

B paboTe KOHTPOJHMPYIOTCS DIEMEHTBI COJCpKAaHHS U3 CIEAYIOMINX
pazmenoB (Tem) Kypca (HU3WKH: MEXaHHYSCKHE SBJICHUS, TCIJIOBBIC SBJICHHSA,
ANIEKTPOMATHUTHBIC SIBICHUS U KBAaHTOBBIC siBJICHUs. O0IIee KOIHYECTBO 3aaHui
B paboTe MO KaXIOMY H3 Ppa3leiioB MPHOIU3UTEIHHO MPOMOPIHOHATILHO €ro
COJIep)KaTeIbHOMY HAITOJHEHUIO U Y1eOHOMY BPEMEHH, OTBOJIUMOMY Ha U3yUCHUE
JAHHOTO pa3jiesia B IIKOJIBHOM Kypce ¢usuku. B Tabmune 3 maHo pacnpeneneHue
3a/laHdi 10 pa3jesnam.

Tabnuya 3
Pacnpedenenue 3a0anuti no 0OCHOBHbIM COOEPHCAMENTbHLIM PA30enam (memam)
Kypca ¢usuxu

Tabauya 1
Tunwi 3a0anuil, UCKOTBL3YIOWUXCS 8 pabome
IIponient
Makcu- MaKCHMAaJIbHOTO
Konu- | manbHblil | mepBuuHOTO Oaina 3a
Tums! 3aaHui YEeCTBO | MEpBUY- | 3aJaHUS JAHHOTO THIIA
3aJaHui HBIN OT MaKCHUMAaJIbHOT'O
Oamn HnepBUYHOTO Oasia 3a
BCIO paboTy, paBHOTO 45
C KpaTKMM OTBETOM B BHUJC 2 2 5
OJTHOM T PEI
C KpaTKUM OTBETOM B BUJE 6 6 13
qucia
C KpaTKUM OTBETOM B BUJE 10 19 42
Habopa mudp (Ha COOTBETCTBHE
Y MHOKECTBEHHBII BHIOOD)
C pa3BEpHYTHIM OTBETOM 7 18 40
Hroro 25 45 100
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Paznen kypca Gpu3nKy, BKIFOUEHHBINH KonnuecTBo 3ananumii
B paboTy Bcs pabota
Mexanndeckue sIBISHUS 9-14
TemoBbIe SIBIICHUS 4-10
DJIEKTPOMArHUTHBIE SIBJICHUS 7-14
KBanTOBHBIC SIBICHUS 14
Hroro 25
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DKcrepuMeHTansHoe 3a1anne 17 mpoBepsieT:

1) ymenue npoeodums KoceeHHble UBMEDEHUS DUIUYECKUX — GENUHUH:
IUIOTHOCTH BEIIECTBA; CHIIBI ApxuMmena; Kod(@UIHEHTa TPEHUS CKOJIBXCHHS;
KECTKOCTU TPY>KHHBI; MOMEHTa CHJIBI, ACHCTBYIOIIETO0 Ha pBIYar; pabOTHI CHIIBI
YIPYrocTH NpU MOIbEME Ipy3a C MOMOIIBIO IMOJABIKHOTO HMJIM HENOABIKHOTO
Omoka; pa®OTHI CHJIBI TPEHHS; ONTUYECKOW CHIBI M (POKYCHOTO PACCTOSHUS
coOmparomel JIMH3BL, 3JEeKTPHUSCKOTO CONPOTHUBICHHS PE3UCTOpa; pPadOTHI
Y MOIIIHOCTH TOKa;

2) yMeHus npeoCcmasnams  IKCHEPUMEHMANbHbIE  PEe3VIbmamsl 6  6uoe
mabnuy, 2pa@uKkos U CXeMaAMUYeCKUX PUCYHKO8 U Oeldmb Gble00bl Ha
OCHOBAHUU NOTYYEHHBIX IKCNEPUMEHMANbHLIX OGHHLIX: O 3aBUCUMOCTH CHIIBI
YIPYrocTH, BO3HHUKAIOIIEH B HPYXHHE, OT CTEHEHHM JAeOopMaluu IPY>KHHBI;
0 3aBUCHMOCTH CHJIbI TPEHHS CKOJBKEHHUS OT CHJIbI HOPMAJILHOTO JABJICHHS U OT
pojia MOBEPXHOCTH; O 3aBUCHMOCTH apXHMEJOBOH CHIBI OT 00bEMa MOTrpyKEHHON
YacTH TeNla; O 3aBUCHMOCTH CHJIBI TOKAa, BO3HHMKAIOIICH B IIPOBOAHUKE, OT
HalpspKeHHUsl Ha KOHLAX IPOBOJIHMKA; O CBOMCTBAX M300pa)KeHUS, MOJIyYEHHOTO
C TIOMOIIBIO COOMPAIOIIEH JTMH3HL.

7. Pacnpenenenne 3aganuii KHM OI'D no ypoBHSAM CJI0:KHOCTH

B pabote mpexacTaBieHs! 3aaHUS Pa3HBIX YPOBHEH clIo)KHOCTH: 0a30BOrO,
TIOBBIIICHHOTO M BBICOKOTO. B Tabmmie 4 mpencraBieHoO paclipefeieHAe 3aTaHui
10 YPOBHSIM CJIOKHOCTH.

Tabnuya 4
Pacnpedenenue 3a0anuil no yposHIM CLONCHOCTIU

Makci- [IponeHT MakCUMaIbHOTO IEPBUYHOTO
YpoBeHb Komnu- MaEHB Oana 3a 3aaHus JAHHOTO YPOBHS
CIIOKHOCTH YECTBO . CJIO)KHOCTH OT MaKCUMAIIbHOTO
N . | mepBUYHbII
3aJlaHuH 3a/laHuit a1 MepBUYHOTrO Oauia 3a BCo padory,
paBHoro 45
ba3zoBsrit 15 21 47
TloBbltieHHBIM 7 15 33
Bricokuit 3 9 20
Hroro 25 45 100

8. IpomokutensuoctTs OI'D mo ¢pusuke
Ha Beinonaenue Beeii pabotel oTBogUTCS 180 MUHYT.
IIpumMepHOE BpeMs Ha BHITIOJIHEHUE 3aJaHUMN:
1) ¢ KpaTKUM OTBETOM — 3—5 MUHYT;
2) ¢ pa3BEpHYTHIM 0TBeTOM — OT 10 10 20 MUHYT.
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9. lonoJIHUTebHbIe MATEPHAJIBLI H 000pY10BaHHE

IlepeyeHp NOMONHUTEIBHBIX MAaTEPHANOB U 000PYOBaHUS, HCIONb30BaHHUE
KOTOpBIX paspemieHo Ha OI'D, yTBepkiaercs NpUKa3oM MHUHIIPOCBEIIEHUS
Poccun u Pocobpramzopa.

VYuacTHHKaM 5K3aMEHa paspelaeTcs MONb30BaThCs HEIPOrpaMMHPYEMbIM
KaIbKyJIATOPOM (JUIf KaXJOro Yy4YeHHKa) C BO3MOXKHOCTBIO BBIUHCIEHHS
TPUTOHOMETPHUYECKHX (QYHKIUHA (cos, sin, tg) W nuHelkoil. i BbIMOMHEHUS
OKCTICPIMEHTANIBHBIX 3aJaHUH HCIOIB3YIOTCS HAOOPHI 000pymOBaHHS (TIOIHBIN
nepeyeHb MaTepuasoB U 000pyaoBaHus NpUBeAEH B IIpunoxkeHun 2).

10. Cucrema OLIeHUBAHMUS BBINOJTHEHUS OTJeJbHBIX 3aJaHui
M IK3aMeHAMOHHOIT padoThI B LeJIOM

3ananus 3, 5-10 u 15 ¢ kpaTKUM OTBETOM B BHJIE YHCJIA WIH OJHOM LIUPPHI
CUMTAIOTCSl BBHIMOJHEHHBIMH, €CIH 3allMCaHHOE B OTBETE YHCIO WM Iudpa
COBMAJaeT C BepHBIM OTBeTOM. OTBET Ha KaXkJ0€ M3 TAKHUX 3aJaHUIl OI[CHUBACTCS
1 6amom.

OTBeT Ha 3a7aHne 2 ¢ KPaTKUM OTBETOM B BUJIE MOCIICAOBATEILHOCTH UGB
oneHnBaeTca | Gammom, ecan BepHO yKa3aHBI 00a 31eMeHTa oTBera, U 0 Oamios,
€CIIM JIOTTYIIIEHBI OJTHA WJIH JIBE OIIHOKH.

OtBeThl Ha 3ajaHusi ¢ Kpatkum otserom 1, 4, 11-14, 16, 18 u 19
OLIEHMBAIOTCS 2 OaJTaMu, €CIIM BEPHO yKa3aHBI BCE DIIEMEHTHI OTBeTa; 1 Oamiom,
ecnH JOMyIleHa OmMOKa B ONHOM M3 3JIEMEHTOB oTBeTa, W 0 0OamioB, ecin
B OTBETE JOITYIIEHO OoJiee 0HON OommMOKH. ECITi KonmmaecTBO /IeMEHTOB B OTBETE
Gosblle KOJMUYECTBA 3JIEMEHTOB B JTaJlOHE WJIM OTBET OTCYTCTBYET, TO CTaBHUTCS
0 Gamnos.

Beinonnenue 3amaHuil ¢ pa3BEpHYThIM oTBeTOM 17, 20-25 oLeHHBaeTcs
JBYMsI DKCIICpTaMH ¢ YYETOM NPAaBUIFHOCTH W ITOJHOTHI OTBeTa. MaKCHMalIbHBINA
MEPBUYHBIA OaJll 3a BBHIMOJIHECHUE 3aJaHuid ¢ pa3BEPHYTHIM oTBeToM 20, 21 u 22
cocraBisieT 2 Oaiia, 3a BeIIOIHEHHE 3amanuii 17, 23-25 cocraBmser 3 Oaiia.
K xaxmoMy 3amaHUIO TPUBOAUTCSA IOAPOOHAS HHCTPYKIMSA JUIL SKCIEPTOB,
B KOTOPOH YKa3bIBaeTCs, 3a YTO BBICTaBISETCS KaXAbIH Oamn — OT HyJs A0
MaKCHManbHOTO. B BapuaHTe mepex KaKABIM THUIIOM 3aJaHdd Tpeaaraercs
HHCTPYKITHS, B KOTOPOH NpHBeaeHs! 00mmue TpeOboBaHMS K 0(DOPMIEHHIO OTBETOB.

MakcuManbHbIH TepBUYHBI Oaml 3a BBINOJHEHHWE HSK3aMEHALMOHHON
paboTsl — 45.

B coorBerctBumn c¢ IlopsakoM mnpoBeneHHs TOCYJIapCTBEHHOW HTOTrOBOM
aTTecTalny Mo 00pa30BaTENLHEIM IIPOrPaMMaM OCHOBHOT'O 00mIero oopa3zoBaHHs
(npuka3 Munmnpocsernienus: Poccun u Poco6pranzopa ot 07.11.2018 Ne 189/1513,
3apeructpupoBad Munoctom Poccuu 10.12.2018 Ne 52953)

«64. Dk3aMeHaIOHHBIE pPA0OTHI TPOBEPSIOTCS JBYMS 3KCHEpPTaAMH.
ITo pe3ynprataM MPOBEPKH IKCIIEPTHI HE3aBHCHUMO IPYT OT JpPyra BEICTAaBISAIOT
OayIbl 3a KaXKABI OTBET HA 3a/laHUsl YK3aMEHAIIMOHHOW paboThl. <...> B ciyuae
CYLIECTBEHHOTO DPACXOKIEHUS B 0OajuiaX, BBICTaBICHHBIX JABYMs OKCIEpPTaMH,
Ha3HauaeTcss TpeThst mpoBepka. CyIIECTBEHHOE pacxXoXJIeHHe B Oayurax
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OTIpPENeNIeH0 B KPUTEPUSX OICHUBAHMUSA 110 COOTBETCTBYIOIIEMY Y4eOHOMY
MpEeaMETY.

Tpetnil skcepT Ha3zHayaeTcsl MpeAceAaresieM MPeIMETHON KOMHCCHHM U3
YHcia 9KCIEePTOB, paHee He MPOBEPSABIINX IK3aMEHAILIMOHHYIO PadoTy.

TpetbeMy  okcmepTy — mpeaoctaBisiercss uHGopMmamuss o  Oamax,
BBICTABJICHHBIX 3KCIIEPTAMHU, PaHEE IMPOBEPSBUIMMU SK3aMEHALIMOHHYIO paboTy
oOyyaromerocsi. bamnbl, BbICTaBIEHHbIE TPETbUM  OKCIEPTOM,  SIBISIOTCS
OKOHYATETLHBIMIY.

Cy11ecTBeHHBIMU CUHUTAIOTCS CIEIYIOIINE PACX0XKICHHSI.

1. PacxoxaeHus Mexnay OajiaMM, BHICTaBICHHBIMH JIBYMS SKCIIEpTaMu 3a
BBITIOJIHEHHUE JTF000TO U3 3amanuii 17, 20-25, B 2 nnu Oonee 6amia. B atom citydae
TPETHH JKCIEPT NPOBEPSET TOJIBKO T€ OTBETHI Ha 3aIaHUs, KOTOpPBIE BBI3BAIU
CTOJIb CYIIECTBEHHOE PACXOXKICHUE.

2. Pacxoxaenue B pe3yiabTaTax OLIEHHBAHUS ABYMs dKCIIEpTaMH OTBETa Ha
omHo u3 3amaHuil 17, 20-25 3akmrodaercs B TOM, UYTO OJWH JIKCIEPT yKazal Ha
OTCYTCTBHE OTBETa Ha 33a/IaHME B DK3aMEHAIIMOHHOW paboTe, a Apyroil skcmepT
BBICTAaBMJI 32 BBITNIOJIHEHUE 3TOTO 33J[aHUs HEHYJIeBoi Oait. B aTom cityuae Tpetuit
9KCIEPT MPOBEPSET TOJBKO OTBETHI Ha 3a/laHMsl, KOTOPBIE OBLIN OLICHEHBI CO CTOJIb
CYIIECTBEHHBIM pacxokieHueM. CHUTyalliH, Ipu KOTOPBIX OIHMH IKCHEPT yKaszal
Ha OTCYTCTBHE OTBETa B SK3aMEHALIMOHHON paboTe, a BTOPOW HKCIEPT BHICTABHII
HyJeBOM Oana 3a BBIOJHEHHE O3TOrO 3aJaHus, HE SBIIOTCA CUTyalUsIMH
CYLIECTBEHHOTO PACXOKACHUS B OLICHUBAHUH.

Ha ocHoBe 0aijioB, BHICTABICHHBIX 32 BBITOJHEHUE BCEX 3aJaHU paboTHI,
MOJICYUTHIBACTCS CyMMAapHBIN NEPBUYHBIN 0aJu1, KOTOPBIN NIEPEBOINUTCS B OTMETKY
0 NATHOAIUIBHOM 1IKaJe.

11. YcaoBusi npoBeeHusi padoThl (TpeGOBaHUSA K CHIENUATUCTAM)

DK3aMeH MpoBOAUTCH B KaOuHeTax Qu3uku. [Ipu HE0OXOAMMOCTH MOXKHO
UCIIONB30BATh APYTHe KaOMHETHI, OTBEYAIOIe TpeOOBaHMSAM 0e30mMacHOro Tpynaa
TIPH BHITIOJTHEHNH AKCIICPIMEHTANIBHBIX 3a1aHUH SK3aMEeHAMOHHONW paboTHI.

Ha »oKk3amMeHe B KaXIOH ayIUTOPHH NPHCYTCTBYET CIICIHAIUCT IO
MPOBEJACHUIO WHCTPYKTaXXKa W OO0CCICYCHHUI0 JabOpaTOpPHBIX paboT, KOTOPBIH
HPOBOJHT IIEpel SK3aMEHOM HHCTPYKTAX II0 TEXHHUKE 0E30IMaCHOCTH ¥ CIICAUT 3a
COOJIOICHNEeM TIpaBMII 0E30IIaCHOTO TPyAa BO BpeMs PabOTHI 3K3aMEHYEMBIX
¢ nabopaTopHbIM oOoOpyaoBaHueM. [IpuMepHass HWHCTPYKUHMS IO TEXHHUKE
Oe3omacHocTH npuBecHa B [Ipunoxenun 3.

Kommiextsr  mabopaTtopHOro  00OpyZOBaHHS  JUIL  BBHITOJHEHHS
IKCIICpIMEHTAIBHOTO 3amaHus (3amaHue 17) ¢GopMHpyrOTCs 3a01aroBpeMeHHO,
0 TIpOBeAEHUs dK3ameHa. J[is MOArOoTOBKH JIaOOpaTOpPHOrO 00OpyIOBaHUS B
MYHKTBl TPOBENCHMS 3a ONWH-ABA THS N0 SK3aMeHa COOOLIaloTCs HoMmepa
KOMIUICKTOB 00OpYZOBaHHSA, KOTOpbIe OyXyT HCHONB30BaThCA HA HK3aMEHE.
Kpurepun mpoBepKu BBIIOJHEHHS 3KCICPUMEHTAIBHOIO 3aJaHusi TpeOyloT
ucnonb3oBanus B pamkax OI'D  craHAapTH3MPOBAHHOTO  J1abOPATOPHOTO
obopynoBanus. IlepedeHb KOMIUIEKTOB OOOpYNOBaHMS JUIS  BBITOTHEHHS
9KCIIEPUMEHTANBHBIX 33JaHWH COCTaBJICH Ha OCHOBE THUIIOBBIX HaOOPOB JUIs
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¢poHTanbHEIX pabor mo ¢usnke. CocraB 3TUX HAOOPOB/KOMIUIEKTOB OTBEYAET
TpeOOBaHMSIM HaJIEKHOCTH
U TpeOOBaHMSIM K KOHCTPYMPOBAHHMIO OKCIEPUMEHTAIbHBIX 3aJaHuil OaHKa
JK3aMeHaUMOHHBIX 3aganuii OI'D. Homepa wu onmcanme 000pyInoOBaHHMSA,
BXOJIAIIECTO B KOMIUIEKTHI, PpUBeAeHBI B [IpuioxkeHun 2.

IIpy OTCYTCTBHM B MYHKTaX MPOBEICHHS dK3aMeHa KaKUX-THOO MPHUOOPOB
U MaTepHajoB 000pyI0BaHHE MOXKET OBITh 3aMEHEHO Ha aHAJIOTHYHOE C APYTHMH
XapakTepucTHKaMu. B memsx oOecrmedeHUs] OOBEKTHBHOTO — OICHUBAHUS
BBIMIOJTHEHUS SKCIIEPUMEHTAIBHOTO 3a/1aHus ydacTHHKaMu OI'D B cirydae 3aMeHbI
0o0OpyZOBaHMS HA AHAJOTMYHOE C JAPYTMMH XapaKTePUCTHKAMU HEOOXOIMMO
JIOBECTH 10 CBEICHHUS ODKCIEPTOB NPEIMETHOW KOMHCCHH, OCYILECTBIISIOIINX
MPOBEPKY  BBINIONIHEHHWS  3aJaHWl, OIWCAHWE  XapaKTEePUCTUK  peajbHO
HCIIOJIb3yEeMOT'0 Ha HK3aMeHe 000pY/I0BaHUSI.

12. U3menennsi B KHM 2022 roxa no cpapHenuio c¢ 2021 roqom
W3menenus cTpykTypsl u conepxanust KIIM oTcyTcTBYIOT.
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Ipunoowcenue 1

Ne zapna- IIpeaMeTHBbIl pe3yabTaT Koasl Konwi YpoBenb Maxkcumanb- | IlpumepHoe
HUA NpoBepseMbIX NMpoBepseMbIX CJIOKHOCTH HBIH Bpems
3JIEMEHTOB TpeboBaHMmii K HepBUYHBIH | BBINOJIHEHHs
co/iepKaAHUS YPOBHIO bauwr 32 3ajaHus
TOATOTOBKH 3ajJlaHHe (MuUH.)
BBINTyCKHUKOB
HUcnonvzoseanue noHaAmuiiHozo annapama Kypca usuxu
1 [IpaBuiBbHO TPAaKTOBAaTh (PU3MUECKHH CMBICI HCIIOIB3YEMBIX 14 1.1-1.3 b 2 2
BEJIMYMH, HUX O0O3HA4YEHWs U EAWHHUIIBI H3MEPEHHUS,;
BBIJICIISITH IPUOOPHI IS UX U3MEPCHHUS
2 Paznuuats CJIOBECHYIO (hopMyIHUpPOBKY 14 1.2,1.3 b 1 2
M MaTeMaTHYeCKOe  BBIPOKEHHE  3aKOHa,  (OpPMYIIBL,
CBSI3bIBAIOILIIE JIAHHYIO ¢bu3nUecKyro BEJIMUMHY
C IPYTMIMHU BENWYMHAMHU
3 PacniozHaBath  mposIBICHHWE ~ W3YYEHHBIX  (PU3HYECKHX 14 1.4 b 1 2
SIBJICHUH, BBIIIEJISISl MX CYIIECTBEHHBIC CBOMCTBA/PU3HAKU
4 Pacnio3HaBaTh sIBJIEHME IO €r0 OMpPEACICHUIO, OIMHCAHUIO, 14 1.4 b 2 8
XapaKTepHbIM TpH3HAKaM M HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIMX  JaHHOEe  (HU3MYECKOe  SIBICHHE.
Paznuuarh A1 JAaHHOTO SIBJIEHHMSI OCHOBHBIE CBOMCTBA MJIU
YCIJIOBHSI POTEKAHUS SBJICHUS
5 Bpluucniars 3HaueHHWE BEJIUYUHBI IIPU AHAIU3E SIBJICHUUN 1 1.2,1.3 b 1 4
C MCIIOJH30BAHMEM 3aKOHOB H (OPMYIT
6 BeiuncnsaTe 3HaueHHE BEJIWYWHBI NPU aHAIU3€ SBJICHUMN 1 1.2,1.3 b 1 4
C MCTOJIH30BaHMEM 3aKOHOB H (HOpMYIT
7 Bpluucniars 3HaueHHWE BEJIUYUHBI IIPU AHAIU3E SIBJICHUUN 2 1.2,1.3 b 1 4
C MCIIOJIH30BaHMEM 3aKOHOB H (OPMYIT
8 BpiuncnsaTh 3HaueHHE BEJIWYMHBI NpPU aHAIU3€ SBJICHUMN 3 1.2,1.3 b 1 4

C UCTIOJIb30BAaHMEM 3aKOHOB U (hopMyi1
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Ne 3aja- IlpenmeTHblii pe3yabTaT Koawbl Koabl YpoBennb MakcumaJb- IIpumepHoe
HHA NnpoBepsieMbIX NpoBepsieMbIX CJI0KHOCTH HBIH BpeMs
3JIEMEHTOB TpeﬁOBaHHﬁ K HepBH‘lHLIﬁ BbIIIOJTHECHUSA
cojepiKaHust YPOBHIO 0aJt 3a 3aaHus
10ArOTOBKH 3ajaHue (MuH.)
BBINYCKHUKOB
9 Briuucniate 3HaueHHE BEIWYMHBI MPU AHAIU3E SBJICHUU 3 1.2,1.3 b 1 4
C MCMOJB30BaHNEM 3aKOHOB H (OPMYIT
10 BrluucniaTte 3HaueHHME BEJIWYMHBI IIPU AHAIU3E SIBJICHUMN 4 1.2,1.3 b 1 4
C MCIOJIH30BAHMEM 3aKOHOB U (hOpMyIT
11 OnuceiBaTh  W3MEHEHUS  (U3WYECKUX  BEIUYHH  IPH 1,2 1.4 b 2 5
MIPOTEKaHUH (PU3NIECKUX SIBJICHUHN U MPOLIECCOB
12 OmuceiBaTh  W3MEHEHUS  (U3WYECKUX  BEJIWYWUH  TIPH 3,4 1.4 b 2 5
NPOTEKaHNH (PU3NUECKUX SIBICHUH U POLIECCOB
13 OnwuceiBaTh  CBOWCTBA  Tel,  (U3MYECKHE  SIBICHHSA 14 1.4 IT 2 5
U TIPOLECCH, HCHONB3Yysd  (U3UYECKUE  BEIMYUHEI,
(M3uYecKue 3aKOHBI W TIPUHIMIBI (aHATH3 TpadHKOB,
TaOJIHII U CXEM)
14 OnwuceiBaTh  CBOWCTBA  Tel,  (U3MYECKHE  SIBICHHSA 1-4 1.4 IT 2 5
U TIPOLECCH, HCHONB3YysSd  (U3UYECKUE  BEIMYUHEI,
(M3uYecKkue 3aKOHB W TIPUHIOMIBI (aHATH3 TpadHKOB,
TaOJIHII U CXEM)
Memoodonozuueckue ymenus
15 IIpoBomuTh TIpsSMBIE U3MEpPEHUS (OUIUICCKUX BEITHYNH 1-3 2.4 b 1 2
C HCIOJb30BAaHUEM H3MEPUTEIBHBIX NPUOOPOB, MPABUIIEHO
COCTaBIIAITH CXEMBI BKJTIOUCHHS npubopa
B OKCIEPHUMEHTANbHYIO YCTaHOBKY, IpPOBOJUTH CEPHIO
U3MEpEHUN
16 AHanmu3upoBaTh OTIENbHBIE 3TAIIbI MPOBENCHUS 14 2.3 I1 2 5
HCCIIEIOBAHNS Ha OCHOBE €0 ONMCAHUsA: JIeNaTh BHIBOJABI Ha
OCHOBE  OIHCAaHUS WCCIEAOBaHUS, HHTEPIPETHPOBATH
pe3yibTaThl HAOIIOACHUII 1 OIIBITOB
17 [IpoBoaHuTE KOCBEHHBIE H3MEpEHUS (PU3MYECKUX BEIUYHH, 1,3 2 B 3 30
HCCIEOBAaHHE  3aBUCHUMOCTEH  MEXAy  BEJIWYMHAMHU
(9KcIIepUMeHTANBHOE 33/IaHUe Ha pealbHOM 000pyIOBaHUH)
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Ne 3aja- IlpenmeTHblii pe3yabTaT Koawbl Koabl YpoBennb MakcumaJb- IIpumepHoe
HHA NnpoBepsieMbIX NpoBepsieMbIX CJI0KHOCTH HBIH BpeMs
3JIEMEHTOB TpedoBaHMii K HePBUYHBIH | BBINOJIHEHHs
cojepiKaHust YPOBHIO 0aJt 3a 3aaHus
10ArOTOBKH 3aJaHue (MuH.)
BBINIYCKHUKOB
Ilonumanue npunyuna Oelicmeus mexHu4ecKux yCmpoicm
18 PaznuuaTe  siBIEHHMS W 3aKOHOMEPHOCTH,  JIeXKallue 14 5.1 b 2 3
B OCHOBE TpWHIMIA JeHCTBUS MallWH, TNPUOOPOB
U TEeXHHYECKHX YCTpoWcTB. [IpuBOANMTH mpuMepsl BKJIaga
OTEYECTBEHHBIX M  3apyOeXHBIX  YYEHBIX-(PU3UKOB B
pa3BUTHE HayKu, OOBSCHEHHE IPOLECCOB OKPYXKAIOIIETO
MHDPa, B Pa3BUTHE TEXHUKU M TEXHOIOTUH
Paboma ¢ mexcmamu puzuueckozo codepricanus
19 HHTEepnpeTHPOBATH HH(OPMAITHIO (hu3uIecKoro 1-4 4 b 2 6
coJiepKaHusl, OTBEYaTh Ha BOMIPOCHI C UCTIOIH30BAHUEM SIBHO
U HEIBHO 3aJaHHOM uHpopmanun. IIpeoOpazoBBIBATH
nHGOPMAIINIO W3 OJHON 3HAKOBOW CUCTEMEI B IPYTYIO
20 IIpumensaTs HHGOPMAIMIO U3 TEKCTA TIPH PEIICHUH yIeOHO- 1-4 4 I1 2 10
MI03HABATEIbHBIX M YUeOHO-NPAKTHYECKUX 3a/1aY.
Pewenue 3a0au
21 OOBACHATH HU3NYECKHE MPOIECCHl M CBOHCTBA TN 1-3 1.4 II 2 8
22 OOBICHATH (U3MUECKHE MMPOTIECCH M CBOMCTBA TET 1-3 1.4 I1 2 8
23 Pemarp  pacuéTHple  3amaud, — UCHOJB3YS  3aKOHBI 1-3 3 II 3 10
1 GOPMYJIBL, CBSI3BIBAIOIINE (PU3MUESCKIE BEIUYUHBI
24 Pemate  pacuérHble  3ajaud, — UCMOAB3YS  3aKOHBI 1,2 3 B 3 20
u Gopmynsl, cBs3pBaompe (HU3WUECKHE  BEIWIHHBI
(xoMOMHMpOBaHHAS 3a/1a4a)
25 Pemarp  pacuéTHele  3amauM,  UCHOJB3YS  3aKOHBI 1-3 3 B 3 20
u  (opMyIbl, CBA3bIBalONIUE (PUINUECKHE BEIUIHHBI
(koMOMHMpPOBAaHHAS 3a/1a4a)

Bcero 3aganuii — 25; 3 HUX

10 TUMY: ¢ KpaTKUM OTBeTOM — 18; ¢ pa3BEpHYTEIM OTBETOM — 7;
1o ypoBHIo cioxHoctu: b—15; I1-7; B - 3.

MaxkcuMalbHbIHM EpBUYHBIN 0auT 32 padoty — 45.

OO01mee BpeMs BIMOHEHUs pa0oThl — 3 yaca (180 munyT).
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Ipunoocenue 2
IlepeyeHb KOMIIEKTOB 000py/10BaHUS

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

OCOOCHHOCTh KOMIUICKTOB COCTOHT B TOM, YTO OJHH KOMIUICKT IpeIHa3HAYCH
JUTS. BBITIOJTHEHMS IIETI0H CepHM AKCIEPHMEHTANbHBIX 3aMaHui. [loaToMy Uit ogHOTO
KOHKPETHOTO 3aJaHUs KOMIUIEKTHI H30BITOYHBI MO CPaBHEHHIO C HOMEHKIATYpOH
00opynoBaHUs, HEOOXOIUMOTO IS €TO BHITOTHESHUSL.

3aganus 17 qua KM OI'D 2022 1. pa3pabarbiBaloTCsl TOJAbKO Ha 0ase
KOMIUIEKTOB oOopyzoBarmss Ne 1, Ne 2, Ne 3, Ne 4 u Ne 6. (3amanus
¢ Hcmonb3oBaHMEeM KoMmIiekToB Ne 5 m Ne 7 Oymyr BBommThes B KM OI'D
B TIOCTICTYIOIIFIE TOJIBI.)

Buumanue! B wmatepuanax [uis SKCHEPTOB IMPUMEPHl BO3MOXHBIX OTBETOB
Ha DHKCIEPUMEHTAJbHbIE 3aJaHUsl NPUBEACHBl B COOTBETCTBUU C PEKOMEHIYEMBIMU
XapaKTepUCTUKaMH  O0OpYIOBaHHs, YyKa3aHHBIMH B  ONHMCAaHUM  KOMILJIEKTOB.
IIpu wucHonp30BaHUM 3JIEMEHTOB OOOpPYIOBaHUS C APYTUMH XapaKTepUCTUKaMU
HEOOXOIMMO BHECTH COOTBETCTBYIOIINE H3MEHEHHS B IEPEUCHb KOMIUIEKTOB IIEpes
MIPOBEACHHEM OSK3aMEHa M JOBECTH HWH(OPMAIMI0O O BHECEHHBIX H3MECHEHHUSX
JI0 CBE/IEHUS SKCIIEPTOB, IPOBEPAIOIINX 3aJaHHUs C Pa3BEPHYTHIM OTBETOM.

Kommiaekr Ne 1
[0

3JIEMECHTHBI 060pyz(osamm PEKOMEHAYEMbIC XapaKTCePUCTHKH

® BEChl MIEKTPOHHBIE npenen uaMepenus He menee 200 r

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

(MeH3ypka)

® CTaKaH

e nuHamometp Ne 1 npenen uamepenns | H (C= 0,02 H)

e nuHamometp Ne 2 npenen uzmepenus S H (C=0,1 H)

® TIOBap€HHAas COJIb, IMAJI0OYKa JId
NEPEMCIINBAHU L

® IWIMHJP CTAIBLHOM; V=(250%03)cm’, m=(195+2)r
00603HaunTH No |
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— U3MepeHue cpegHel IUIOTHOCTU BemiecTBa (LMIMHAPE Ne 1-4); apxumenoBoil CHIIBI
(mmaHApE! Ne 2—-4);

— MHCCIEINOBAaHHE 3aBHCHMOCTU apXHUMENOBOW CHIBI OT 00bEMa NOrpyXEHHOH dYacTH Tena
(mmmmaAp Ne 3) M OT IUIOTHOCTH JKHJKOCTH, HE3aBUCHMOCTH BBITAIKHBAIOIIEH CHIBI OT
macchl Tena (unuHAps! Ne 1 u Ne 2).

KommuiekT Ne 2

(2)

3JIEMECHTBI 060py)mnalmﬂ PECKOMEHAYEMbIC XaPAKTCPUCTUKHA

® IITaTHB JIADOPATOPHBII
C JepKaTeIsIMU

e nuHamoMmertp | npenen usmepenus 1 H (C = 0,02 H)

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

e npyKUHa | Ha IUIAHIIETE xécTrocTh (50 £ 2) H/m

C MMJUIMMETPOBOM HIKaJION

® Tpy)XHHA 2 Ha TUIAHIIETe xécTrocTs (10 £2) H/m

¢ MWIIMMETPOBOH HIKanon

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

nNe3
e HaOOpPHBIH Ipy3 WK HAOOP HaOOPHBIH IPy3, MO3BOISIONTHI
rpy30B, 0003HauuTH No 4, Ne 5 YCTaHaBIINBATb MACCY TPY30B:
u Ne 6 Ne 4 wmaccoit (60 = 1) r, Ne 5 wmaccoit
(70 £ 1) r 1 Ne 6 maccoii (80 = 1) wiu Habop
OTAENBHBIX IPY30B
® JIMHEIKa U TPAHCIIOPTHP ammHa 3000 MM, ¢  MHIJUIMMETPOBBIMHU
JCTICHUSAMHE
® OpYCOK C KPIOYKOM U HHUTBIO macca Opyckam = (50t 5)r

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

® [WIMHJD ATFOMUHHUEBBIN; V=(250%0,7) cm’, m=(70%2)r

0003Ha4nTH No 2

® [UIACTHKOBBIM LIWIMHID; V=(56,0+1,8) cM’, m = (66 *2) T, uMeer
0603HaunTH Ne 3 mKalxy BRONL oOOpasylomed ¢ IeHoit
nenenus 1 MM, mmHa HE MeHee 80 MM

® IIWIMHAP aTIOMUHHUEBBIN; V=(34,0%07) cM’,m=(95+2)r

0003HaunuTh Ne 4

(1) PexomeHtyeMble XapaKTEpPUCTHKH 3JIEMEHTOB O00OpYHOBaHMS KOMIUIGKTa Ne 1 IOJDKHBI
o0ecreunBaTh BHIIOTHEHHE CIIETYIONINX OIBITOB:

© 2022 denepanbHas cityx0a 1o Han3opy B chepe 00pa3oBaHuUs U HAYKH

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

— W3MepeHHe KECTKOCTH IIPYXKHHBI, KO3(p(HUIMEHTa TPEHUS CKOJILKCHUS, PadOTBI CHIIBI
TPEHHUS, CHIIBI YIIPYTOCTH;

— HCCIEI0BAaHNE 3aBUCUMOCTH CHIIBI TPEHNUS CKOJNBKEHUS OT CHIIBI HOPMAJIBHOTO AABJICHUS U OT
poza MOBEPXHOCTH; CHJIBI YIPYTOCTH, BOSHHUKAIOIIEH B MPYKHHE, OT CTENCHHU JAedopManun
TPy KHHBL.
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Kommuiekr Ne 3

Kommiekr Ne 4

3JIEMEHTbI o6opyu03anuﬂ

PEKOMEHAYEMbIC XapaKTePUCTH

Kl/l(s)

3JIEMEHTBI 060py1103a1mﬂ

7)
PEKOMEHAYyEeMbIC Xap aKTepI/lCTI/lKH( )

® HCTOYHHK ITMTAHUA
IIOCTOSTHHOTI'O TOKa

BBIIPSIMUTENh C  BXOIHBIM  HaMpsHKEHHEM
36+42 B wiu Oatapeiinsiii 6ok 1,5+7,5B ¢
BO3MOXKHOCTBIO ~ PETYJIHMPOBKH  BBIXOJHOIO
HaTPsHKESHHS

e cobOwuparomias nuH3a 1

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

e coOuparormas JTuH3a 2

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

HCTOYHHK MUTaHMS | BBHIIPSMUTEb C BXOAHBIM HampsokeHuem 36+42 B

IOCTOSSHHOT'O TOKa HITH OarapeiiHblii  OJIOK 1,5+7,5 B
C  BO3MOXHOCTBIO  PETYJHPOBKH  BBIXOJHOTO
HaMPsHKESHHS

BOJIGTMETP JIBYXIpe/eNbHbIA | mpenen msmeperus 3 B, C 0,1 B; npenmen
n3mepenus 6 B, C=0,2 B

amIiepMeTp JByXIpeensHpiii | mpenen msmeperns 3 A, C = 0,1 A; mpenmen

n3mepenus 0,6 A, C=0,02 A

® pacceuBaromias JMH3a 3

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

pesucrop, 06o3uaunTh R1

compotuenenue (4,7 £ 0,5) Om

pesucrop, 0603HaYuTh R2

conportusnenue (5,7 = 0,6) Om

pe3uctop, 0003HaYuTh R3

conporusnenue (8,2 = 0,8) Om

Habop IIPOBOJIOYHBIX
pe3uctopos plS

pe3uCTOpHI o0ecreunBaroT 1§
UCCICIOBAHUS ~ 3aBUCHMOCTH  COIP
OT JJIMHBI, IUIOIaAXd IIOIEPEYHOTO

poBeieHIe
OTUBJICHHUSA
CECUYCHUA

1 YJACJIBHOI'O COIPOTUBJICHUS TPOBOAHMNKA

® JIMHEIKa mmHa 300 MM, ¢ MHIUIAMETPOBBIMU
JICIICHUSIMHU

® DKpaH

® HanpasJIIOIAs (onTHYeCKast CKaMbs)

e craiin «Monens npeamMeTay

® OCBETUTECIIb obecreunBaeT OITBITBI c JIMH3aMH

1 BO3MOYKHOCTBH IOJYYCHHS Y3KOT'O ITy4YKa IJIsL
OIIbITA C MOJYIHUJIUHAPOM

®  TOJYUMIUHID

mametp (50 £ 5) MM,
peNoMIICHHs IPUMEPHO 1,5

IMOKa3aTcib

® IUUIAHIICT Ha INUIOTHOM JIUCTEC
C KPYT'OBBIM TPAHCIIOPTUPOM

Ha IUIaHIIeTe OO003HAYEHO MECTO ISt
TIOJTY IIWJTHHIPA

JIaMITOYKa HOMHHAJbHOE Hampspkenue 4,8 B, cuna Toka
0,5A

IIEPEMEHHBII pesucrop | conporusierue 10 Om

(peocrar)

COCIIMHUTENbHBIE  MPOBOJIA,

10 m.

KITFOY

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

o0ecreunBaTh BBITIOJHEHNE CJICAYIOIIUX OIIBITOB:

— HU3MEPEHUE DBJICKTPHUYECKOI'0 CONPOTHUBIICHUSA PE3UCTOPA, MOIIHOCTU IBJIEKTPHUYECKOI'0O TOKa,

pa60T1>1 DJICKTPUYIECKOTO TOKA,

— HCCJIEAOBAHUE 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAKOWICTO B IPOBOJAHHUKE (pe3HCTOpBI,
J]aMHO‘{Ka), OT HaNPsXKCHUSA Ha KOHIIAX MPOBOJHUKA, 3aBUCUMOCTU COIIPOTUBJICHUS OT JJIMHBI

TIPOBOHHKA, IJIOIIAIN €TI0 IIOMEPEYHOTO CEUCHHUA U YACIBHOI'O COIPOTUBJICHUA;

— [IIPOBEpKa IpaBuja I JJCKTPUYCCKOI0 HAIPSHKCHUA IIPU MOCICA0BATCIIBHOM COCIAMHCHUNU
TIPOBOAHUKOB; TIpaBUjIa JUISL CHUJIBI DJIEKTPUYECKOI'O TOKa IPU MapajuI€IbHOM COCAUHCHHUHN

HPOBOJHUKOB (PE3UCTOPBI U JTAMIIOUKA).

© 2022 denepanbHas cityx0a 1o Han3opy B chepe 00pa3oBaHuUs U HAYKH

(4) PekomeH1yeMbie XapaKTePHCTHKH

JJICMEHTOB 000pynOBaHUs KoMmiuiekta No 4 JIOJDKHBI

obecrieunBaTh BHIIOHEHHUE CIIETYIONINX OIBITOB:

— M3MEpEHHE ONTHYECKOI CHIbl coOMparomieil JuH3bI, (OKYCHOIO PacCTOSHMS cOoOMparomei
nMH3BL (IO CBOMCTBY PAaBEHCTBAa Pa3MEpOB MpeAMETa U H300pakeHHs, KOraa MHpeaMer
pAacIonoxkeH B IBOHHOM (oOKyce), ToKa3aTels PeJIOMICHHUs CTEKIIa;

— HCCIECIOBaHWE CBOICTBA M300pa)KEHHMS, MOIYYEHHOTO C IMOMOIIBIO COOMpAIOIIEH JIMH3BI,
n3MEHEHHs! (POKYCHOTO PACCTOSHUS JABYX CIIOXKEHHBIX JINH3; 3aBUCHMOCTH yTJIa IPEIOMICHHS
OT yTJ1a MaJICHUs Ha TPaHUIE BO3AYX — CTEKIIO.
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Kommnuekr Ne § Kommiiekt Ne 6
5 6
3JIeMeHThI 000py10BAHMSA peKoMeHyeMblie xapaKTepMCTmm( ) 3JIeMEeHThI 000Py10BAHMS peKoMeHyeMble xapaKTepMCTnKn( )
®  CEeKyHJIOMEDp 3JIEKTPOHHBIN . IITaTUB nabopaTopHBI
C IaTYMKAMHU C JeprKaTensiMu
®  HampaBJAIOLIAs CO KON obecrieunBaeT YCTaHOBKY JaTYMKOB . ppryar nHa He MeHee 40 cM, ¢ KpeIUIeHUsIMHU IS
MOJIOKEHUSI W YCTAaHOBKY  IPY>KWUHBI Tpy30B
MasTHUKA . OJIOK TTOABYKHBIN
e OpyCOK JIepeBSIHHBIN ¢ MycKoBBIM | Macca Opycka (50 £ 2) T . 6II0K HETOBHIKHbII
MarHUTOM (omHa W3 TOBEpXHOCTEH Opycka HMeeT . f—
OTJIMYHBIA OT APYruX KO3(PQPHUIMEHT TPEHUS = =
Py bd p . TpH Tpy3a Maccoit o (100£2) T KaxmbIi
CKOJIL)KEHMSI) =01
. -
e mTAaTHB C KperUTeHneM st JTUHAMOMETP npeznen usMepenus S5 H ( ,1 H)
HaAKJIOHHOH IIJIOCKOCTH ° JIMHENKa mmmHa 300 MM, C©  MIJUTIMETPOBBIMU
e TpaHcropTHp JICIICHUSIMU
o L]
e HUTAHOW MasTHAK C TIPy30M | /UIMHA HUTH He MeHee 50 CM, HCIOMb3yeTcs TPAHCIIOPTHP
¢ ITyCKOBBIM maruuToM | Onunapmetit noxsec (6) PekomeHyeMble XapaKTEPHCTHKH JJIEMEHTOB O0OpPYIOBaHHs KOMIUIEKTa Ne 6 IOJDKHBI
U C BO3MOXHOCTBIO H3MCHCHHS 00€ecreurBaTh BBINOIHEHHUE CIIEIYIOIIMX ONBITOB:
JJIMHBI HUTH — H3MEpeHHEe MOMEHTA CUIIBI, IEHCTBYIONIEro Ha phldar, paboThl CHIIBI YIPYTOCTH IIPH IObEME
e 4rpysza Maccol 1o (100 £ 2) r kaxk b1 rpy3a ¢ MOMOIIBI0 HEMOABMKHOTO 0JI0Ka, paboOTHI CHJIBI YIPYrOCTH IPH TMOABEME Ipysa ¢
. IIOMOIIIBIO ITOABHXKHOTI'O 6J'IOKa;
e npyxuHa | xécTkocTh (50 + 2) H/m HIIO TIO
= — NPOBEPKA YCIOBMS PaBHOBECHUS pbluara.
e qpyxuHa 2 xéctrocth (20 £ 2) H/m

e  MepHasd JeHTa

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

— W3MEpeHHe CpefHel CKOpPOCTH JABIDKCHHs Opycka IO HAKJIOHHOW INIOCKOCTH, YCKOPEHHS
Opycka TOpH JABWKEHHH IO HAKIOHHOM IUIOCKOCTH, YacTOTHI M IIepHOAa KojeOaHMit
MaTeMaTHYeCKOr0 MasTHUKA, YacTOThl M IepHoja KoJeOaHMil IPYXMHHOTO MasiTHHKA
(C 3IIEKTPOHHBIM CEKYHIOMEPOM);

— HCCJIEI0BaHME 3aBUCUMOCTH YCKOPEHHMs OpycKa OT yIjla HAaKJIOHA HampaBisiolleii, nepuosa
(dacToTBI) KONEOAHWH HHUTSIHOTO MAasTHHUKA OT JUIMHBI HUTH, Nepuoja KoieOaHi
NPY>KUHHOTO MasiTHHKA OT MAacchl Ipy3a M KECTKOCTH IPY)KUHBI, HE3aBUCHUMOCTH IEPUOAA
KoJIeOaHHI HUTSHOTO MasTHUKA OT Macchl Ipy3a.
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Kommiaekt Ne 7

(@]

3J1eMeHThI 000PYAOBAHUS peKoMeHIyeMble XapaKTepHCTHKA

® KaJOpUMETP

® TEpMOMET]p

® BCChI DJICKTPOHHBIC

® YU3MEPHUTENbHBIN LUIUHAD npenen uamepenus 250 mi (C =1 mi)

(MeH3ypKa)

® IWIMHJP CTAJbHOU Ha HUTH; V=(250%0,1) cM’, m=(189%2)r

0003HaunTh Ne 1

® IIIMHAP aJIOMUHUEBBIN Ha HUTH; V=(250%0,1) cM’,m=(68+2) r
00603HaunThH No 2

Obopydosanue 0151 UCNOTL30BAHUSA
CReYUanucmom no usuxe:

® YalflHUK ¢ TepMocTaroM (OIWH Ha | ycrtaHaBimBaercs Tremmeparypa 70 °C
ayJUTOPUIO)

e TepMoMeTp (O/IMH Ha ayJIUTOPHIO)

e rpapuH C  BOAON  KOMHATHOI

TeMIIepaTypsl (OUH Ha ayIUTOPUIO)

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

— W3MEpEHHUE YACIBHOW TEIUIOEMKOCTH METAUIMYECKOTO NWIMHAPA, KOJIMYECTBA TEIUIOTHI,
MOTy4EHHOTO BOAOH KOMHATHOH TeMIepaTypsl (PUKCHPOBAHHONW MacCOH, B KOTOPYIO OITyIIeH
HarpeThlil IWIMHAP, KOJNWYECTBAa TEIUIOTHl, OTAAHHOTO HArpeThiM LIIMHAPOM IOCIE
OITyCKaHUs €r0 B BOJY KOMHATHOH TEMIIEPaTyphl;

—  HCCIIeJOBaHNE M3MECHEHUsI TEMIIEPaTyphbl BOABI IIPH Pa3IMYHBIX YCIOBHSX.
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Ipunoscenue 3
HUHCTPYKLUS
Mo npaBujaM 6e30NMaCHOCTH TPy/Aa IJIsl y4ACTHUKOB
TIPU MPOBEIEHAH IK3aMeHa B KafuHeTe GU3NKH

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

2. He mpucTynaiite K BBIOTHEHUIO pabOThI O€3 pa3pellieHus opraHu3aTtopa dK3aMeHa.

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

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

5. Ilpu mpoBefeHUHN ONBITOB HE JOIyCKalTe MpeneiabHBIX HArpy30K H3MEPUTETbHBIX
pubOpPOB.

6.1lpu  cOOpke  SKCIEPUMEHTAIbHBIX  YCTAHOBOK  MCIHOJIB3YHTE  IpOBOAA
(c HakOHEYHMKaMH U NPEAOXPAHUTEIBHBIMU 4YeXJIaMH) C IPOYHOH H30IsALHen
0e3 BUAMMBIX  TOBpeXIEHWH.  3ampemiaercs  MOJb30BAThCS  MPOBOIHHUKOM
C U3HOUICHHOM H30JIsIIHeH.

7. Tlpu cOOpKe DISKTPUUECKON 1IN n30eraite mepeceueHus MpoBOIOB.

8. IcTOYHMK TOKa K S3JCKTPUYECKOW LENH TMOIKIIYaWTe B TMOCJCIHIO OYepeb.
CoOpaHHYIO IIeTlb BKIIOYaiTe TOJIBKO MOCIIe MPOBEPKHU U C paspelleHrs OpraHn3aTopa
9K3aMEHa.

9.He mnpousBomuTe TEpECOCAMHEHUS B LENAX JO OTKIKUYEHUS HUCTOYHHKA
9MEKTPONUTAHHUS.

10. TTonp3ylTEeCh UHCTPYMEHTAMU C U30JIMPYIOIUMHI pPyUKaMU.

11.Tlo okoHYaHWU PaOOTHl OTKIIOYUTE HCTOYHUK OJICKTPONUTAHUS, TOCIE Yero
pa3depute NEKTPUIECKYIO Leb.

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

13. OOHapyXUB HEHCHPABHOCTh B JJCKTPHUYECKHX YCTPOUCTBAX, HAXOMSANIUXCS IOJ
HanpspKeHUEM, HEMEIJICHHO OTKITIOUYHTE HUCTOYHUK AJIEKTPONIUTAHUS
U coo01uTe 06 ITOM OPraHU3aTopy IK3aMeHa.
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