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EImerIil rocyJapcTBeHALNT 3k3aneH oo PHIHKE

JeMOHCTPAIHGHHLIN BADHAHT
KOHTPONMLHEIX H3MEPHTEIEHBIX MATEPHATIOR
eMHHON ToCYIapCTBeHEOTo 3K3aMera 2021 roga
o fH3EKe

noaroToRneH PenepaTEHEIM TOCYIAPCTECHHEMM OHEETHEIM
HAYIHEIM YIPEEIEHHEM

«PEJTEPATTEHBI HHCTHTYT IEJATOTHIECKHX M3MEPEHH:
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EanHEeIi rocyaapcreeHHEI 3k3aMed mo PHIHKE

IToAcHEEOA K JeMOHCTIPATHOHEEOMY BEAPEAHTY KOHTPOIBHEIX
O3IMePHTLNBHBIX MaTepaaIoE 2021 roga mo PHIHKE

IlpH OZHAKOMIEHHH € /[AMOHCTPAHOHHEIM B3apHAHTOM KOHTPOIEHEIX
HIMEDHTEIEHEIX MaTepHamoR 2021 r. cmegyeT HMeTE B BHIY, 9T0 23TAHHL
BEMOUEHHEIE B JIEMOHCTPAIHOHHEIH BAapHAHT, HE OTPAXANOT BCEX BOMPOCOR
COTCPEAHEA, KOTOPEIE OVIVT IPOBEPATECA C MOMOMERD BapHaHToR KM & 2021 1.
TNomHEni nepedeHs BOMPOCOE, KOTOPEIE MOIVT EKOHTPONHPOBATHCH HAa €IHHOM
TOCYTAPCTBEHHOM 3K3amene 2021 r, OpEBemfH B KomMdHEATOpe 3NIEMEHTOR
COEpEaAHHA H TpeboBaHHE K  YPOBHIO NOJATOTOBKH — BEOIVCEHHKOB
00pa3CBATENEHEIX OPraHHZANHH I IIPOBENEHHA EIHHOIO IOCYJapCTBEHHOTO
srzavena 2021 r. oo Ju3mne.

B 1geMoHCTpAaODOOHHOM BAapHAHTe NOpPeIcTABIeHBI KOHKPEeTHBIE HPHMEDEI
3aJaHOi, He OCIepPOBIBAKMEE EBCEr0 MHOMO0OpasmA  BOIMOAKHBIX
dopyMyIOpoROK aJaHEON Ha KAKI0H DO3NOOH BADHAHTA 3K3aMeHAaOHOHHO
padoThL

HazHaweHHe JAeMOHCTPANHOHHOTO BapHAHTA 3AaKJIOTASTCA B TOM, 9TODEI
JaTk BOZMOAHOCTE JHoboMy YHacTHHEY EI'D H mmpokod olecTEeHHOCTH
COCTABHTL TPEACTABIEHHEE ¢ CTpPYETYpe Oymymex KHM, xommectse ® dopue
IaM3HAA, 00 VYPOBHE HX clo#HocTH. lIpHEenfHHEIe KpDHTEpPHH ONEHKH
BEIIONHEHHA 33JaHHH C Pa’BEPHYTEIM OTBETOM, BKIICYEHHEIE B 3TCT BAapHAHT,
JaloT NpeAcTaBIcHHE O TPeOORAHHAK K NOMHOTE H IPARHIEHOCTH IAIHCH
PazBEPHYTOID OTBETA.

JTH CBeJ€HHA MO3BOIAT BRITYCKHHKAM BEIPaDOTATE CTPAaTerHio NOATOTOBKH
H coags EIM3.

1

© 2021 $ErrpamnEan eTyEDa I0 EAT30PY B cfiepe o0pasoBiEHE H HAVEH




JemorcTpammoHEEDT BapEasT EI'3 2021 . PHIHKA, 11 Emace 11736

Karymra No 1 BEMOMEHA B WISKTPHHUECKYE) [Elb, COCTOAIVED H3 HCTOUHHEA
[MOCTOAHHOTC HANpPLHEHHA H peocTara. Karyvmka Ne 2 nponelneHa BHYIDE
KATVIOKH Ne 1, H ef 0OMOTKA 3aMEHYTAa. BHI ¢ TopOa KaTVIIEK NpeIcTaBlIcH Ha
PHCVHEE.

H: mpHBEIEHHOrC HHEE CIOHCKA BEIOEDHTE IBA NPABHIBHEX VIBEPEIECHHL
XAPAKTEPHIVIOIEX [POUECcCH B LEMH H KATYIOKAX NOpH NepeMeINeHHH IOM3VHEA
PEOCTATA 67€60.

1) Cmna Toxa B KaTymke Ne | yBemmInBaeTca.

2) Mogynme BeKTOpa HHIYEIHH MArHHTHOIO [OJIA, CO3JAHHOTO EATYIOECH Ne 1
VEETHIHBACTCA.

3) MogyiIs MATHETHOTO MOTOKA, MPOHH3EIBAKINEr KaTyIIEy Ne 2. yMeHBIIASTCS.

4) BekTop MarHHTHOH HHIYEIHH MATHHTHOTO IIOJIA. CO3JAHHOTO KaTyImkod Ne 2
B €€ IEHTPE, HATIPABIEH OT HaOIFOIaTEA.

5) B raTymke Me 2 HEIYKIHOHHEIH TOK HAlpaBleH 10 JacOBOH CTpEIKe.

OteeT:

HebomemoH npemdeT pachmoloXeH HA TINABHOH ONTHYECKOH OCH TOHKOH
CODHPAOIIEH THH3E MeETY (POKYCHEIM H TBOHHEIM QOKYCHBIM PacCTOAHHAMH OT
Heé. [IpemeT HAauHHAIOT YIAIATE OT THH2EL Kak MEeHAITCH IpH 3TOM PACCTOSHHE
OT JHH3E] J0 H200pUKEeHHA H ONTHIECKAS CHIIA THHIEL?

A KaEToH BeTHTHEEL ONPeIeIHTe COOTECTCTEVIOIIHA XApakTep of HiMcHEHHA:

1) veemrEBaceTCH
?) VMEHBIIASTCHA
3) He HIMeHAEICH

3amEmETe B TAOMHIY BEIOpAHHEIE UHQPE I8 KEAEIOH (HIHYeCKOH BelIHYHHEL

ITadpEl B OTBETE MOTYT MOBTOPATECA.

PaccTosuMe OT THHIEL IO OnTHYECKAS CHUTa
BobpaUKeHH JTHH3EL
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KonneHcaTop HISATEHOIO KOIEDATENEHOIO KOHTVPA LIHTEIRHOE + -
EpeMd MOJETOHEH K HCTOYHHEY [IOCTOSHHOIO HANPAEEHHE
(cv. pECcyHOK). B momeHT f=0 nepewmodarens K nepesomar H3
monozeHnd 1 B momomenne 2. I'padmxm A u B oTobpakaror
H3MEHEHHA (PHIHTeCKHX BEIHTHH, XapakTePHIVIOMHNK BOIHHEIIHE
oCTe  3TOT0  IEKTPOMATHHTHEIE KOeDaHHE B KOHIYpE
(T — nepHOT KOMeOAHHI).

VCTAaHOBHTE COOTBETCTBHE MEXEIY TpadHEIMH H QHIHYECKHMH BETHUHHAMH,
33BHCHMOCTH KOTOPEIX OT BPEMEHH 3TH MPadiHEH MOIVT 0TODDAEETE.

K xa#moH MOIHITHH NEPBOTO CTONMDNA MOJOEPHTE COOTEETCTEYIOMIVIO IMOIHITHEO
H BTOPOTO CTONONA H 3alHINHTe B TADMHIY BHODAHHEIE DHGPE 1107
COOTBETCTEVEOIIHNMHE OVEBAMH.
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I'PADHEHN PH3HYECKHE BEJTHYHHBI
A) 1) 3HeprHA MATHHTHOTO IIOVA
KATYIIKH
/\ 2) CHTA TOKA B KaTyIIKE
0 T 3) 3apan mpaBoH OOKIATKH
KOHIEHCATOPa
E) 4) 3HEpIHA  VIEKTPHYECKOTO
IO KOHIEHCATOpa
0 / Q t
1
AlB
OteeT:

— v 7
B pesymeTate aneproil pearumu cmmTe3a [ H+ H— ;X+ ip obpazyeTcE AIpo
A
XHMHYECKOTO 37deMeHTa - X. KakoBel 3apEd oOpazoBaemercca Hipa Z
(B eOHHHUAX JIEMEHTAPHOTO 33PANA) H €10 MAcCoBOe MHCIo A7

3apag anpa Z Maccosoe 9HCTO A0pa A

B daanr omeemos Ne 1 nepeHecumie IMOTbKO UNCTA, HE PAZOETAR 1IN HPOSeTOM
TN APYZIN ZHAKOM.
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B BaAKYYME INHHA BOMHEI CBETa OT IIEPBOTO HCTOTHHEA B 2 pa3a MEHBINE, ©WEeM
AMHHS BOJIHEL CBETA OT ETOPOID HCTOSMHHEA. OIIPEI[EJ'DTIE OTHOIIEHHE HMITYIBCOB

Iy
doToHOE £ HCITYCEAEMEDX 3THMH HCTOMHHEAME.
P2

OtBert:

Ha pucyHEKe H00pa#eHA VOPOINEHHAA IHATDAMMA HHEHHX () {------------
IHepreTHIecKHY VPORHEH aToMa. HyMepoBaHHEDMH  E,
CTpEIEAMH OTMEYeHEl HEKOTOpEIE BOSMOMKHEIE IEpeX0omEl F;
aToMa MeXEITY THMH VPOBHAMH. KamHe H? 3THX NepexoloB E
CEAZAHEl C [IOIVIOIIEHHEM KBAHTA CBETA HAHOOIBIIEH LIHHEI
BOJHEI H HTy4eHHEM KBAHTA CBETA C HANMEHBIICH SHeprueH?  F|
VCTaHOBHTE COOTEETCTEHE MENIY MNpPONecCaMH MOITIOIIeHHS

H HCIYCEAHHA CBETA H CTIPeIEAaMH., 0003HAYaHIIHME vy
IHEPreTHIeCKHE IEPEX0IE] aTOMA. E, 12 3 4
K Emazmod DoIHIHEH OEpPEOTC  CTOIONA — NOJOEpHTE
COOTEETCTEVIOINYE) IOIHITHE) H3 BTOPOTO CTOAOOA H 3IANHINHTE B TadmHEy
BEIDpAHHEIE ITHGPEL I0]] COOTBETCTBYIOMIHME GYKBAMH.

TTPOLTECCEL SHEPTETHHECKHE
IIEPEXO/EI
A) morTIomeHHe KBaHTa CBeTa HamOomemed 1) 1
ITHHE] BOMTHEI 7) 2
E) HaTy4eHHe EBAaHTA CBeTa C HAHMEHBINEH 3) 3
JHEpPTHeH
<P 1) 4
AlB
Otget:

22
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YemMy paBHO HANPTHEHHE HA JAMIOUEE (CM. PHCVHOE), €CIH MOTPEMHOCTE
TIPAMOTO HIMepeHHA HANDA#eHHA Ha npedene HiMeperns 3 B paena £0.15 B, a Ha

npegene HamepeHHd 0 B paexa 0,25 B?

Orteet: ( + ) B.

B éaank omeemos Ne I neperecume maotbvko UNCIA, He PAzdeTan ux npoderov
TN PYCHM 3HAKOM.
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HeoOxommio 3KCHEPHMEHTATEHO IPOBEPHTE, 3ABHCHT TH CHIA ApPXHMEIA,
OeficTEVIOMAA Ha TEI0, MOMHOCTBHO NOTPYVASHHOS B AHIKOCTE, OT €0 0OBEMA.

Karme JgBe VCTAHOBKH ClIEOyeT HCOONBIOBATE UIA IPOBEIEHHA TAKOTO
HCCTenoBAHHA T
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JanmHnmTE B OTBETE HOMEDa BHGP&I—D—]LD! VCTAHOBOK.

OtBeT:
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Ha pucyeEke npencTaeneHa gHarpanmMa [epimmpyeTa — Pecceaa.
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BrIGepHTe Bee BEPHEIE YTBEPHEUICHEA O 3BE3IaX.

1)

3)

4

5)

ITmoTHOCTE DeTRIX KAapIHEOB CYIIECTEEHHO OONBINe CPpemHeH IIOTHOCTH 3BE3T
TTIABHOH OCTeI0BaTEMEHOCTH.

«HHMIHeHHEIH NOHETD» 3Be3Osl  CHOEKTPamsHOTO Kmacca () IJIaBHOH
NOCAETOBATENRHOCTH DONMee OAHTeNBHELIN, HeM 3B€3Osl  CHEeKTPATBHOTO
Kracca M rIaeHOH mocae JoBATeIEHOCTH.

TeMmepaTypa MNOBEPXHOCTH 3B€30 CHOeKTPaiBHOTO Kmlacca G ERINE
TEMIIEPATYPE! TOBEPXHOCTH 3BE3T CHeKTPATEHOIO Klacca O.

3pe3zga  Derenmerefize  OTHOCHTICA K TONyORIM — 3BE30aM  IJIABHOH
MOCIETOBATENBHOCTH, MOCKOMBEY €€ pamayc modTH B 1000 paz mperrmmaeT
pamiyc ComHita.

3pezga AnpTaHp, HMEROAad pageyc 19K, OTHOCHTCHE K 3BE3manM [NIABHOH

IIOCIIEJOBATEIEHOCTH.

OTtBeT:

He zafyovmme nepenecinn  e6ce  omesemsl 6 Oaawk  omeemos Ne 1
6 COOMEGEMCMENN ¢ NHCINDVKNTET 10 66IN0THEHTIO PAGOTIN.

IIposepvme, umodsl KaxcObIl oMEEM GbLT 3ANNCAH 6 CINPOKE € HOMEDOM
COOMEEMCTNEYIONIET0 3AOAHTIA.
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TacTe 2

Omeemom k zadaunam 25 u 26 genqemca uncio. Imoe YNeao 3anUININE & Naae
omeeIna 6 mercie padomel, a 3amem neperecnume ¢ B IAHK OTBETOB N\ 1
CHPAEa @M HOMEDT COOMEEINCINGVIONE0 3A0aHUA, HAUNHAA ¢ Nepeoi
Kiemourn.  Kaxcdwit  cnMeod  nunme & OMOEToHON  KIEMOUKe
& COOINGEMCINGNI ¢ NPUGEOEHHBIMI 6 G1aHKe ofpaznani. EOUHNUB HZVEPEHIA
guRIMECK N §eTIYIH NHCAIND HE HYHCHO.

Ha pHcyHEe H300pa#EH BEKTOD HANPTEEHHOCTH
E amexTpHEdecKoro moma B Touke C. KOTopoe C
CO3TAHO JBVMA TOTETHEIMH 3apagaMH: ¢y H gp. ]
Kaxor zapan gg, eciH 3apan ga pasen +2 gKna?
OTBeT VEARHTE CO IHAKOM.

]

i

g

COTBeT: HEI

[TpemMeT pacmonodeH Ha [NIABHOH ONTHUECKOH OCH TOHEOH cOOHparOmel THHIEL
OnTeEdeckasd ciaa mHHIEL D = 5 goorp. HiobpaxenHe npemMera IeHCTEBHTEIBHOE,
VECTHIeHHe (OTHOMIEHHe BEICOTEl H3OOpAMEHHA NpemMeTa K BEICOTE CAMOTO
npemmera) & = 2. HalinHTe pacCTOSHHE MEAIY IPEIMETOM H €I0 HI0OpaKeHHEM.
OTBeT BEIPAZHTE B CAHTHMETPAX.

OTBeT: CM.

He zadvovmie nepeHecmu 6ce  oMmeemvl 6 O1ank  omeemos N 1
& COOTHEEMCINGIT ¢ HHCIHPYENIET 110 6bIN0THEH IO PAGOIDI.

IIposepoie, yIModsl KaX¥cOBITl OMGEM GBLT FANNUCAH 6 CMPOKE ¢ HOMEPOM
COOTNEETHCINGY IOI{E20 3ADAH A,
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g sanucu omeemos Ha 3adanng 27-32 ucnoawayiime B TAHK OTBETORB Ae 2.
Januume cHauata Homep 3adanus (27, 28 wom. 4.), a zamem  penieHNe
COOTHEETNCINGYFONeTl 3adau . Omeemsl 3anUCsIeaiine UEMmKoe N pazbopuileo.

JIérxas HHTH, NpHBHE3AHHAA K IPY3Y MaccoH m=0.4 K, IepeKHHYTA dTepes
HIEATEHEIN HENOIBHAHEH 00K, K NparoMy KOHITY HHTH NPHIOAEHA NOCTOAHHAL
cana F. Jlepad d9acTe HHTH BePTHEANEHA, A IPAaBad HAKIOHEHA 0T yIimoM o =30°
K TOPH30HTY (CM. PHCYHOK).

IMoctpofite rpad/HE 3aBHCHMOCTH MOTYIIE CHIEL PeakuHs croxa N ot F Ha oTpeske
0<F=10 H OTBeT MNOACHHTE, VEa3aB, KaKHe (HIHYECKHe ABICHHA
H 33KOHOMEPHOCTH BEl HCHOMEIOEATH 14 oO0BAcHeHHA. (JemafiTe pPHCYHOK
€ YKAZaHHEM CHIL IPHEI0ZAEHHEX K IPY3Y.
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0 2 4 6 8 IWOFH
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IToavoe npasnIbHoe petieHlle Kaxcooll uz 3adau 28—32 001McHO COOEPHCATND
FAKOHB 1 (POPMYTE, NPIUMEHEHTIE KOMHODBIN HEOBX0OUMO It dOCIHANIOUHe 014
PEUIeHNA 3a0aui, a MAKHCE MAMEMANYECKIe NPeobpaiosania, Pacuéms
C YHCTEHHBIM  OIHGEMOM 1 NPH  HEOGNOOUMOCIIN  PUCYHOK, NOACHAWNT
pellier e,

B xanopEMeTpe HaXoOATCA B TEIUIOBOM pPAaBHOBECHH Boda H aén. Ilocae
OIYCEAHHA B KATOPHMEeTP DOMTa, HMeolmero Maccy 165 r ®H Tenmepatypy —40 °C.
20% pOIEl NPEEPATHIOCE B JEN. YIETEHAE TEIUIOEMEOCTE MaTepHATA O0ITa
paeEa 500 Iw/(xr-K). Kakas mMacca BOOEl DNEPEOHATANEHO HAXOZHIACEH
B KaropaMeTpe? TellIoéMKOCTEI KATOpHMeTpa IpeHedpeds.

HepecoMeni crepiens A5 ¢ IBYMA MATEDMH
TPYV3IHEAMHE Maccay® i =200 rmm; = 100T,
PACTIONOKCHHEDH E TOHKAX C
H B COOTBETCIBEHHO, IIAPHHPHO 3aKPeIUIEH
B Touke 4. ['pyz maccofi M = 100 r mogeemen
K HeEecOMOMy OIOKY 33 HEBSCOMYIO
H HePACTEEIMYI0 HHTB, JPYTOH KOHEN
KOTOPOH COEMHHEH ¢ HEAHHM KOHIIOM
CTEp#MA, KaK TOKAAHO HAa pDHCVHEe. Bea
CHCTEMA HAXOMHICA E PABHOBECHH, €CTH
CTEpHEEHDL OTIIOHEH OT BEPTHEATH Ha YTOT
a=30°, a HHIE COCTAaBIAET VIO
C BEPTHEATEI. paBHem = 30°. Paccrosmme AC =5 =25 o Onpenemre mmmy [
cTep#HA 4B Cremaiite pHCVHOK C VEA3AHHEM CHI, JeHCTEVIOIHX Ha Ipy: MH
CTEPHEHE.

B pepTHEATEHOM UHIHHIPE, 3AKPEITOM IETKHM [OPIIHEM, HAXOIHTCE DEH30I
(CsHs) mpm Temmeparype Ekmmenns (=80°C  [Ipe coobmennn GeH3zomy
KOMHYIECTES TEILIOTEL (J 9acTh €70 MPEBPATacTCA B AP, KOTOPEIE IPH H300apHOM
PacIIHpeHHH COBepIIaeT paboTy 4. VIensHad TelwioTa DapoobpazoBaHud DeH30mMa
L=396-10° D&k, ero MOILApHAR Macca M = 78-10~ gr/moms. Kakas =acts

NoABeIEHHOND K DeHIOMY KOIHYeCTEA TeIIOTHL MepeXoIHT B patoTy?! O0BEMoM
AFIKOTO OeH30TA IpeHeOpets.
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H3 memsHoR MIPOBOJIOEH € VISJIBHEDRM COIIPOTHBIEHHEM

A F Y F Y =T
p=17-10" Onm (B UIOmATo  HomepetHOro N M B
ceweHnA S5 = 0.2MM HITOTORIEH NPAMOYTOIBHBIN
wouTyp KLMN ¢ miaromamsto KM (oM pHCYHOK). /

CropomHE TIPAMOYTOIBHHEA KL=1=20 c

B ILM=[,=15cu FKoHTyp DOINDOTHIH 33 K

IHATOHATE K HCTOYHHEY NOCTORHHOTO HANPIHEHHA
c 3IC £=14B H noMecTHiH B OIHOPOIHOE
MATHHTHOe Ione cHEDyEmeRE B = 01 Ta
napavtensHof ctoposay KN v LM C raxof pesyiBETHpYIMIEH CHIOH MATHHTHOE
Io7Ie JeHCTBYET Ha KOHTYp?! CaenalTe pHCYHOK C VEAIAHHEM CHIL, JeHCTEVIONIIK HA
KOHTYD. BHVIpeHHINM COMPOTHRIEHHEM HCTOYHHEA [IPeHe0pets.

B OIIEITE o H3YICHHIO dpoToadderTa
MOHOXPOMATHIECKOE H3TyUeHHe MOIIHOCTRED
P=021Br magaeT HAa NOOBEPXHOCTE  KaTOIA.

B PE3VILTATE Wero B [eNH BO3HHEAST TOK. | padmk
3ABHCHMOCTH CHIEI TOKA J OT HanpmxeHHs U7 MeETy
aHOJOM H KaToJoM TPHBENEH HA pHoyHEe Kakosa
FACTOTA V MATAKINET0 CBETA, eClIH B CPETHeM OJHH
p: 30 QoTOHOB, MAJAIOIDHX HA KaTod, BHIGHBAET

37MeKTpoHT

IIposepome, umodsl Kaxcobili omeem Obl1 FANNCAH PAGOM ¢ HOMEPAM
COOMEEMICINEYIONIEO 3AAAHNA.




