4. DU3UKA

4.1. XapakTepucTHKAa KOHTPOJBHBIX H3MEPHUTEIbLHBIX MATEPHAJIOB

Hasnauenue sx3aMeHallnOHHON pabOTHI — UTOTOBAsl ATTECTALUS BBITYCKHUKOB CPEIHUX
0011e00pa3oBaTeNbHbIX YUpexKACHUN ¢ U depeHIUPOBAHHON OIEHKON YPOBHS MOATOTOBKU
1o (¢u3MKe U 0TOOP UX AJIS TOCTYIUICHHUS B BY3HI.

B pamkxax EI'D 2003 r. ocymecTBisiach IMpOBEpKa OBIAJACHHS MaTepHUajoM Kypca
(GHU3UKH OCHOBHOW M CpeaHel (IOTHOM) IIKOJIbI, KOTOPBIM TPaAUIIHOHHO KOHTPOJIMPYETCS Ha
BCTYNHUTETBHBIX SK3aMeHaX B BY3bl. [Ipu 3TOM B comeprkaHue MPOBEPKH BKIIIOUAIHCH TOJIBKO
T€ BOMNPOCH], KOTOPbIE€ BXOISAT B OCHOBHBIE HOPMATHUBHBIE OKYMEHTHI: «O0s3aTeibHbIi
MHUHHMYM COJIEP)KaHHsI OCHOBHOTO o00miero odpasoBanusi mo ¢usuke» ([Ipukaz MO ot
19.05.1998 r. Ne 1236); «O06s3aTeIbHBI MUHIMYM COJIEP/KaHHUS CpeHEro (MOJHOro) 00IIero
obpazoBanusi mo ¢usuke» ([Ipukaz MO or 30.06.1999 r. Ne 56). Ilpu 3TOM TaKxke
yuuThIBaIHCh. «TpeOoBaHMsA K YypOBHIO MOATOTOBKM BBITYCKHMKOB OCHOBHOHM IIKOJIBI IO
pusuke», «TpeboBaHHS K YPOBHIO MMOJITOTOBKHU BBIMYCKHUKOB CpeaHEd (ITOJTHO#) IIKOJIBI IO
busuke. YpoeHs B».

Jlis mpoBeAeHHsT €AMHOTO rocyaapcTBeHHOro 3k3amena B 2003 r. ObLIO MOATOTOBICHO
65 BapMaHTOB KOHTPOJIbHBIX H3MepuTelnbHbIX MaTepuaioB (KWM) mo ¢wusuke. B wurone
MECSIIe IIKOJBHUKM BBIMONHSAIN TOJNBKO 23 aBTOPCKMX BapuaHTa. YWCIO ydammxcs,
craBaBIIuX (u3MKy B HroHe coctaBmiio 47581 (4,4 % ot obuiero uucna yyacTHukoB EI'D).

Ox3ameHarmonHas padora 2003 r. cocTosia U3 TpeX YacTe, paznuyaromuxcs Gopmoit u
YPOBHEM CIIOKHOCTH 3amanuii (cM. Tabmuiy 4.1). Yacte 1 comepikana 3agaHusi ¢ BHIOOPOM
orBera. K KaxoMy 3aJlaHUIO J1aBaloCch 4 OTBETa, U3 KOTOPHIX MPABMIIBHBIA TOJBKO OJIHH.
Yacte 2 copepkaia 3amaHus, MO KOTOPBIM TpeOOBAIOCH NaTh KpaTkuid oTBeT. Yacth 3
coJieprkaja 3alaHus, 0 KOTOPhIM HaJI0 ObLIO IaTh pa3BepHYTHINA OTBET.

Kaxxaplii BapuaHT 3K3aMeHalMOHHOW pabotThl cogepxan 40 3amanmii: 30 3amanuit c
BbIOOpoM oTBera (wacth 1), 5 3amanuit ¢ kpaTkum otBeToM (uYacTh 2), 5 3amanuii ¢
pa3BepHYTHIM OTBETOM (4YacTh 3). Bpems BBINOIHEHHS KaKI0TO M3 BAPHAHTOB COCTaBHIO 3,5
g (210 mun).

Taoauna 4.1
Pacnpenesnenue 3axannii 3k3aMeHAMOHHOM PadOThI 10 YACTAM PadoThI

Ne Yactu Yucao Tun 3aganui
padoThI 3aaHui

1 Yacts 1 30 3amaHusi ¢ BLIOOPOM OTBETA

2 Yactp 2 5 3agaHusi C KpaTKUM OTBETOM

3 Yacts 3 5 3aJlaHus C pa3BEPHYTHIM OTBETOM
Hroro: 3 40

B sx3ameHannoHHoi paboTe MPOBEPSIINCH 3HAHUS M YMEHUS M3 CICAYIONUX pa3/ielioB
(rem) kypca ¢usuku: 1. Mexanuka. 2. Monekymsipaas ¢usuka. TepmoauHamuka. 3.
OnektpoauHamuka. 4. Onrtuka. 5. OCHOBBI CIENMATLHOW TEOPUH OTHOCUTEIHHOCTH. 6.
KBanToBast u simepHas ¢usuka. B Tabnuie 4.2 mpeacTaBieHO pacnpeielieHHe 3aJaHuid 10
paszzaenam (Temam).
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Taoauna 4.2
Pacnpenesienue 3aganmnii
10 OCHOBHBIM CO/Iep:KaTeJIbHBIM pa3ienaM (TeMaM) Kypca Gu3nKu

Paznennl (TeMbl) Kypca pu3ukm, Yucao 3aganuii
BKJIKOYEHHBbIE B 9K3aMEHALIMOHHYI0 padoTy
MexaHuka 10
Monexynsipaas ¢pusuka. TepmoanHamMuka 10
DIEKTpOAMHAMUKA 9
OnTuka 4
OCHOBBI CIEIUAIBLHOU TEOPHUH OTHOCUTEIHHOCTH 1
KBanTtoBas u sijiepHast husznka 6
Utoro: 6 40

B »sx3aMeHanmoHHoit paboTe mpelycMmaTpuBajach IPOBEpPKAa YCBOEHMSI KOHKPETHBIX
3HAHUW W YMEHHUM 10 YEThIpEM BHUJAM JCATEIbHOCTH. BOCIPOU3BEIACHUE 3HAHUMU,
IIPUMEHEHNE 3HAHUM M YMEHUU B 3HAKOMOW CUTyalud, NPUMEHECHHWE 3HAHUKW U YMEHHUU B
U3MCHEHHOH CUTyallud, MPUMEHCHUE 3HAHWH W YMEHHMH B HOBOM cHUTyanuu (CM. TaOIuIly
4.3). Bocnpowu3BeneHue 3HAHUN [MOApPa3yMeBaeT 3HAHWE OCHOBHBIX (DAKTOB, TMOHSTHH,
MOJIEJICH, SIBJICHUM, 3aKOHOB, TEOPHM; YMEHHUE Ha3bIBaTh I'PAHULBI IPUMEHUMOCTH 3aKOHOB U
Teopuil. BocnpousBeneHne 3HaHMM B 3HAKOMOM M M3MEHEHHOM CUTyallMM NOJpPa3yMeBacT
c(OpPMHUPOBAHHOCTh YMEHUI OOBACHATH (PU3NUYECKHE SBJICHUS, aHAIU3UPOBATH MPOLIECCH HA
KauyeCTBEHHOM M PACYETHOM YPOBHE, WUIIOCTPUPOBATh poJib (U3UKK B CO3JaHUM U
COBEPILEHCTBOBAHMH TEXHUYECKUX OOBEKTOB.

ITpu pa3paboTke comep:kaHusl 3K3aMEHALMOHHOM padoThl yUUThIBaJIaCh HEOOXOAUMOCTh
IpOBEpUTH CHOPMUPOBAHHOCTh U TAKMX YMEHHUH Kak BBIABHraTh WJIM BHIOMpATh Hambosee
pa3yMHbIE THUIOTE3bl O CBS3M (U3WYECKUX BEIMYHMH, NPUBOAUTH TPUMEPHI OIIBITOB,
O0OOCHOBBIBAIOIINX ~HAYYHBIC IPEACTABICHHS M 3aKOHBI (WM TIPHMEpPBI  OIBITOB,
HO3BOJISIOIINX POBEPHUTH 3aKOHBI U MX CICICTBUSI); OMUCHIBATH MPEOOPAa30BAHUS JHEPIUH B
¢u3nUecKUX SBICHUSAX M TEXHUYECKHX YCTPOHCTBAX; MPOBOAMTH pPACUYEThI, HCIIONb3YS
CBEJICHUS, TOJlydaeMble U3 TpaukoB, TaOJWI, CXeM M T.I.; JENaTh BBIBOJBI HA OCHOBE
9KCHEPUMEHTAIbHBIX JAHHBIX, IPEICTABICHHbBIX Ta0IMLeH, rpadukoM, CXEMOH U T.11.

Taoauna 4.3
PacnpenesieHue 3aJaHui 10 BUAM IIPOBEePAEMOH JeATEILHOCTH

Buaml AesiTeJIbHOCTH, TPOBEepsieMble HA IK3aMeHe Yucao 3aganui
1. Bocipoun3sBeaeHe 3HaHUM 10
2. [I[puMeHeHne 3HaHUN U YMEHUH B 3HAKOMOW CUTYalluN 15
3. IlpumeHeHne 3HaHUK ¥ YMEHHH B MI3MEHEHHOM CUTYaINH 10
4. TlpumeHeHne 3HaHUN 1 YMEHUN B HOBOW CUTYaIMu 5
Htoro: 40

B sk3aMeHanmoHHO# paboTe OBLIM MPENCTAaBICHBI 3aJaHHUs PA3HOTO YPOBHS CIIOKHOCTH:
6a30BOT0, MOBBIIIEHHOTO U BHICOKOTO.

B gacte 1 pabotsl Obutn BritOueHBbl 30 3amanuii, u3 koTopbix 25 3amanuii (Al — A25)
OPHEHTHPOBAHBI Ha MPOBEPKY MOATOTOBKH yYaIlIMXcs 1Mo (Gu3MKe Ha 0a30BOM ypOBHE — Ha
YPOBHE 00111€00pa30BaTeNbHOI MOATOTOBKY BBIITYCKHUKOB CPEIHEH IIKOJBI, OTPaKCHHOM B
00s13aTeNIbHBIX TPEOOBAaHHUSIX K YPOBHIO TOATOTOBKU BBIMTYCKHHUKOB OCHOBHOW W CpeIHEH
(mosuo#) mikonbl. C TOMOIIBIO 3THX 33JaHUN MPOBEPSUIOCH YCBOCHUE 0A30BBIX TMOHITHI U
yYMEHHE IPOBOJMWTH HECIOXKHBIE TpeoOpa3oBaHMs C (QHU3MYECKHMMH  BEIHMYHMHAMH,
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UCIIONIb30BaTh (yHIaMEeHTaIbHbIE Gu3nueckue 3akoHbl. Crenyromue 5 3agannii (A26 — A30)
MPOBEPSUIM YMEHUE aHANU3UPOBATh (PU3UUECKHE SIBICHUS W 3aKOHBI, MPUMEHSITh 3HAHUS B
3HAKOMOW WJIM HECKOJbKO HM3MEHEHHOW CHUTYyalllH, YTO COOTBETCTBYET IOBBLIIICHHOMY
YPOBHIO TTOATOTOBKH IITKOJBFHUKOB. 3aJJaHHE C BEHIOOPOM OTBETA CUMTAIUCH BHITIOJTHEHHBIMH,
€CJIM BBIOpAaHHBIN HK3aMEHYEMBIM KOJI OTBETA COBIMA/ajl C YKa3aHHBIM aBTOpPaMH.

5 zamanuii yactu 2 (Bl — B5) mpoBepsiii yMeHHE HCIOJIb30BaTh HECKONBKO (1Ba U
Oosiee) puMUECKUX 3aKOHOB WIIM OINPEICIICHUH, HO OTHOCSIIUXCS K OJHOM M TOH K& TeMe
(pazmeny). st BBIMOMHEHUS] STHX 3aJaHUil TPEOyeTCsl MOBBIIICHHBIA YPOBEHb MOJITOTOBKH
IIKOJIPHUKOB. BMmecTe ¢ Tem, 3amaHus 3TOW dYacTH TpeOoBajaM XOpoIled OoTpadOTKH
CTaHJApTHBIX 3a7ad. 3aJaHue C KpPaTKUM OTBETOM CYHUTAIOCh BBINOJHEHHBIM, €CIU
YHUCIICHHBIM OTBET COBIAJIACT C YKA3aHHBIM aBTOPAMH.

5 saganuii yactu 3 (C1 — C5) mpoBepsid yMEHHE HCIIOJB30BaTh 3aKOHBI M TEOPUHU
¢buzuky, BouleAmue B 00A3aTeNbHBI MUHUMYM COJIEP)KaHUS, HO B U3MEHEHHOW WM HOBOM
cUTyaluu. BelmomHeHne Takux 3aJaHuil TpeboBaio KOMIUIEKCHOTO MCIIOJIb30BAHUS 3HAHUHN U
YMEHUI U3 pa3HBIX pa3fenoB (U3MKHU, TO €CTh BHICOKOTO YPOBHS MOATOTOBKH ITKOJIBHUKOB.
OtH 3amanus npudamkaT EI'D HemocpeIcTBEHHO K YPOBHIO BCTYNHTENBHBIX K3aMEHOB B
By3bl. BxitoueHue B 3Ty yacTh pa®OThl 3aaHMl PAa3HOTO YPOBHS CIOKHOCTH IO3BOJISET
muddepeHIMPOBaTh y4aluXcs TpU 0TOOPE B BY3bl C Pa3IMYHBIMU TPEOOBAaHUSAMHU K YPOBHIO
MOJITOTOBKU. 3aJlaHUE C PAa3BEPHYTHIM OTBETOM OIICHHBAJIOCH IBYMS JKCIIEPTAMH C YYETOM
NPaBWIBHOCTH W TOJTHOTHI OoTBeTa. K KakJJOMy BapuaHTy JaBajiach MOAPOOHAas MHCTPYKIHS
JUISL KCTIEPTOB, B KOTOPOM yKa3bIBajOCh, 32 YTO BBICTABIISIETCA KaXKIbld Oaii — OT HyJs 10
MakcUMalIbHOro 6amna (2, 3 uiu 4).

B Tabnuue 4.4 npencraBieHo pacipeaesieHue 3aJaHuii 0 YPOBHIO CJIOXKHOCTH.

Taoauna 4.4
Pacnpenesienne 3a1aHii 110 YPOBHIO CJI0KHOCTH
YPpoBeHb CJI0KHOCTH 3aIaHUi Yucso 3agauuii
ba3oBsrit 25
IToBbIIICHHBIT 10
Bricokuit 5
Hroro: 40

4.2. XapakTtepuctuka yyactoukos EI'D 2003 r.

B skcnepumente no nposenenuto EI'D mo ¢usuke B 2003 r. mpunsanm ydactue 29
peruoHoOB U3 47, y4acTBYIOUIMX B JKCIEepUMeHTe. UMCIIO ydamuxcs, CAaBaBIIMX JK3aMeH
CYIIIECTBEHHO BapbHPOBAJIOCH 10 perroHam: ot 41 o 7729 (Cm. Tabaumy 4.5).

Tabmua 4.5.
Pernon Yucao Pernon Yucao
BBINYCKHUKOB BBIMYCKHHKOB
bamkupus 3938 Kamyxckas o61actsb 912
I"opublii Anraii 59 Kamuarckas o0nacth 114
Kabapauno-bankapus 513 Koctpomckast 06actp 974
Kapenus 874 MaranaHckast 06J1acTh 110
Mapuii On 2092 Hosropoackas 667
00J1acTh
MopnoBus 301 HoBocubupckast 805
00J1acThb
Pecny6iinka Caxa 2859 Openodyprckas 1322
(SxyTHs) 001acTh
Xakacust 434 Ilen3eHckast 0671acTh 209

85




Uypamusi 1663 IlckoBckast 0651aCTh 693
Anraiickuii kpai 3213 PoctoBckas 06acTh 802
KpacHosipckuii kpait 2621 Camapckas o0nacTb 7729
XabapoBcKui Kpan 1999 Tomckast 065acTb 1748
Taiimbipckuit AO 41 TromeHckas 001acTh 1302
BopoHnexckas 001acTh 2320 UYensOuHckas 001acTh 6288
Kanununrpazackas 979

001acTh

Bcero: 47581

Hecmotpst Ha GombIioe 4uciio mKoJbHUKOB, yaacTByrommx B EI'D 2003 r., ata BeiOOpKa
HE SIBJIICTCSl PENPE3CHTATHBHON BBIOOPKOW BBIMYCKHUKOB cpenHuX mkoi Poccuu. [Toatomy
KOJIMYCCTBCHHBIC PC3YJILTATHI HCJIb3A PACHPOCTPAHUTL ¢ JOCTATOYHBIM OCHOBAHHCM Ha BCHO
COBOKYITHOCTH BBIITYCKHHUKOB. OJTHAKO UTOTH YK3aMEHA, KOTOpPhIC OYIyT pacCCMOTPEHBI JaJiee,
SIBHO TIPOJIGMOHCTPHPOBAJIM KaK MOJOXHUTEIbHBIC Ka4eCTBa, TaK M HEIOYETHI MIOATOTOBKH IO
(U3UKe 3TOM COBOKYITHOCTH yYaIIHXCSl.

4.3. OcHOBHBIE pe3yJbTAThI IK3aMeHa 1o Gpu3nKe

3a mpaBUIIbHOE BBIMOJHEHHE Kaxaoro u3 35 3amanuil Yacteil 1 u 2 yyenuk nmomyuan 1
Oaiu1, a 3a kaxxnoe u3 matd 3agannii Yactu 3 — ot 0 1o 4 6a110B B 3aBUCUMOCTH OT 3aaHus,
MIOJTHOTHI M TIPABHJIBHOCTH MPHUBEJACHHOTO MM PEIIeHUs. MaKkCUMallbHOE KOJHMYECTBO OalioB
3a TPEeThIO YacTh paboThl — 16. MakcumanbHOE 3HAUYEHHE CyMMBI NMEPBUYHBIX OAJJIOB 3a
BBITIOJIHEHHE BCei paboThI paBHsI0Ch 51 (cM. ITpunoxenue 4.1).

3a BBINIOTHEHUE PAOOTHI YYCHHUKY BBICTABIISUTUCH JIBE OTMETKHU. OJJHA «aTTECTAllMOHHAS»
M0 MATHOATFHOW MIKaJe, WCIOJB3YyeMOM B INKOJE; JIpyras —«TeCTOBas», BBICTaBIseMas B
cepTU(UKAT IS MOCTYIUICHHUS B BY3bI, MOACYUTHIBAIACH 10 CTOOAUTFHOMN IIIKaje HA OCHOBE
CYMMAapHOTO IEPBUYHOTO 0aJia, MOJTYYSHHOTO BBIITYCKHUKOM 32 BCE BBIITOJHCHHBIC 33 JaHHS.

B 2003 r. cpennuii TecToBBI 0aul MO yKa3aHHBIM Bblle cyObekram dDexepanuu
cocraBm 50 6amtoB n3 100 BO3MOKHBIX.

['panuipl mepecyera OTMETOK MO TIEPBUYHBIM OayiaM ObUTH ciaeayrommuMu: «2» — 0 — 10
3aganuii, «3» — 11 — 19 3apanuii, «4» — 20 — 33 3ananuit, «5» — 34 3aganus u OoJee.

B Tabmune 4.6 TmTpUBEACHO COOTHOIICHWE MEXAY TECTOBBIMH OalaMu |
aTTECTAlMOHHBIMU OTMETKAMH 32 BBITIOJTHEHUE 3K3aMeHaImoHHo# padoter 2003 .

Ta6auna 4.6.
TecToBbie GALIBI ATTecTalHOHHAS ITpoiueHT 3K3aMeHyeMbIX,
(cTobanIbHAS HIKAJIA) 0TMETKA MOJIyYMBIIHUX OTMETKH
(maTHOANILHAS (6ansbI)
1IKAJ1a)
0-32 «2» 11,7
33-50 «3» 44,8
51-70 «4» 36,1
71-100 «5» 7.4

N3 47581 BBIMYCKHUKOB CpeAHUX OOIIe00pa3oBaTeIbHBIX YUPEKIECHUH TOIBKO 1
yuacTtHUK EI'D nomyunn 100 Gasos.
B tabmune 4.7 u Ha pucynke 4.1 mpencTtaBieHO paclpeneleHue TECTOBBIX OalioB U
aTTEeCTAIIMOHHBIX OTMETOK, TIOJTYYCHHBIX BBITyCKHUKaMH, ciaBaBmmmu EI'D B 2003 .
Tabauna 4.7.
Pacnpenenenne 6anaos (100-6amnpHas mKasa)
3a BpinosiHenue EI'D B urone 2003 r.
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Yucno Cpennuii
YYaCTHHKOB Oarn
47581 50
Batet 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100
IIponent 0,0 0,6 7,2 18,7 30,0 20,8 15,3 5,2 19 0,3
BBIITYCKHUKOB

35
30
25

HHTEpBaJje

Joas yuauuxcst (B %6), AJ1si KOTOPBIX
TECTOBbII (6aJ1J1 HAXOAUTCH B IAHHOM

o
|

71-80 |

81-90 []

0-10
11-20 ||
21-30
31-40
41-50
51-60
61-70

91-100 |

0aJLJIBI

Puc. 4.1. PacnpenejieHHe TeCTOBbIX 0a/JIOB 3a BbINOJHEHHE JK3aMeHANMOHHOMI
padoTsI 0 pU3UKe.

4.4. AHanu3 pe3ysIbTaTOB BBINOJHEHUS] IK3aMeHAIMOHHOH padoThl o pusuke

B 2003 r. 3amanus, B KOTOPBIX MPOBEPSIOCH 3HAHUE (hopmys, mpuUMeHeHue GopMyl U
3aKOHOB Ha pacyeTHOM ypoBHe, BbimoaHWIO 60 % — 80 % »sk3amenyembix (uacth 1). Ilo
3aJ]aHUSIM TIOBBIIICHHOTO YpoBHS (dactu 1 u 2) mporueHT BbinonHeHus: coctaBui oT 30 % 1o
60 %. B tex xe ciyuasx, korjga vHGpopMaIus MPeabsBIsIach C UCIOJIb30BaHUEM TPa(UKOB,
CXeM, AWarpaMMm U JAp., TO MPOILEHT BHIMONHEHHS cHuxkaincsa Ha 15 — 20 %. B uactu 2
HAWIy4IIne pe3yabTaThl [0 TEM 33Ja4aM, B KOTOPBIX MPOBEPSUTUCH 3HAHUS IO MEXaHUKE U Ha
pacyer SHEPreTHUECKOro BBIXO/A SACPHBIX PEaKIUil (MPOICHT BIMOIHEHUS COCTABHI OKOJIO
40 %). ITo apyrum pasaenam Kypca GU3UKH MPOICHT BBHITOJHEHUS 3aJaHUM COCTABHII MEHEE
30 % (B cpemuem 10 — 15 %). Bosbinas 4acTh BBIITYCKHHKOB CIIPABHUJIACH TOJBKO C OHOM HIIH
JIBYMsSI 3aJaHusi 4acTd 3; HEKoTopbie BbIMycKHHKH (okono 10 %) He mnpucTynamu K
BBINOJIHEHMIO 3aaHuii C.

Ha ocHOBe cTaTHCTHYECKMX [aHHBIX, XapaKTEePU3YIOUIMX BBIIOJIHEHUE YYalIUMHCA
9K3aMEHAIIMOHHBIX PAa0OT ObUIM BBIJENIEHBl JBE TPYMIbI BHITYCKHUKOB, IO YPOBHIO HX
NOJTOTOBKU 1O (PM3HMKH, Kaxaas M3 KOTOPBIX cojepikajia MPUMEPHO YETBEPTh YYAaCTHHKOB
EI'D> 2003 r. IlepBas rTpymma cOCTOSUIa W3 YyYaIIMXCs, IOKAa3aBIIMX O0oJiee BBICOKHE
pe3yJbpTaThl [0 CPABHEHUIO C OCTAlIbHBIMM BBINYCKHUKaMH, a BTOpas — M3 Yy4YalluXcH,
noka3zaBiue Oojiee HU3KME pe3ynbTaThl. B nanpHeifmem OyleM HasbIBaTh NEPBYIO TPYIILY
«CUJIBHOII», a BTOPYIO — «CIIa00i».
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[lo psgy 3agaHuii TOpPOIEHT BBHIMOJIHEHHS UM BHIOOP HENPAaBUIBHBIX OTBETOB
BBIMTYCKHUKAMHU BBISIBISIIOT TUIWYHBIE OIIMOKH, KOTOpBIE MOMYCKAIOT U «CHIBHBIE» U
«crnadple» YYCHUKH. ITO MOKHO OOBSICHUTH, B YACTHOCTH, HEIOUETAMHU B YPOBHE TOJTOTOBKU
BBIITYCKHUKOB, HE3HAHUEM YYHUTEIISIMU O0IIe00pa30BaTEIBHBIX YUPESKICHUN 00s3aTCIIEHOTO
MUHUMYMa COJIep’KaHusi 0Opa30BaHHUs, aKIIEHTOM B MpPAaKTUKE IPENOoJaBaHMs Ha pelleHue
pacueTHBIX 3a/a4 U HEIOCTATOYHOE BHMMAHHE K 33/IaHUAM, B KOTOPBIX MPOBEPSIUCH OBl
3HaHUS (YHAAMEHTAJIbHBIX (PU3UYECKUX 3aKOHOB, MOHMMaHWE (U3NYECKUX SBICHUN U
IpOIIECCOB, CPOPMHUPOBAHHOCTH OOIIEYUYEOHBIX YMEHHH (MCIOIB30BAHHUE PHCYHKOB,
rpaduKoB, Ta0MI, CXeM, AMarpaMMm W Jap.). IIOCKONBKY B JCHCTBYIOIIHUX YdYeOHHKAX
HEJOCTAaTOYHO OCBEIICHBI BOMPOCHl METOJOJIOTUYECKOTO Xapakrepa, To Toibko 20 %
BBIITYCKHUKOB CIIPABUIIOCH C 3aJaHHUSIMHU TaKOTO COJIePIKAHUS.

[Ipy UTOrOBOM KOHTpOJIE 3HAHMM M YMEHMH B paMKax €IMHOIO0 TOCYyAapCTBEHHOTO
9K3aMeHa MOSBHJIACh BO3MOXHOCTH MPOBEPUTH CHOPMUPOBAHHOCTH OOIIECYyUEOHBIX YMEHHI.
B uactHOCTH, IPOBEpPUTHh YCBOEHHE 3HAHUI M YMEHUN Ha YPOBHE BOCIPOU3BEACHUS 3AKOHA
win (1) 3aKOHOMEPHOCMU BBIITYCKHUKOM MOYKHO, €CJTH YUCHUK MIPAaBUIIBHO

e YyKa3bIBAaeT XapakTep M3MEHEHHI OJHOr0 M3 MapaMeTpPOB CHUCTEMBI NMPHU 3aJaHHBIX
M3MEHEHUSX JIPYTUX MapaMeTpoB,;

e ompenenser mo rpadpukam  (quarpamMmmam, — TaOJMIIaM) — MPEACTABICHHYIO
3aKOHOMEPHOCTb;

® YKa3bIBACT MPUYHHY 3aKOHOMEPHOCTH;

e yKa3bIBacT HAMpaBIICHHUE MPEOOPa30BaHKs YHEPTHH B TaHHOM sIBJIeHUH (TIporiecce);

e Ha3bIBaeT rpaHullbl (00JaCTh, YCIOBHUS) MPUMEHUMOCTH JJAHHOTO 3aKOHA.

Pe3ynbTaThl BBITTOIHEHUS 3a/IaHUSI MOTYT TIOKa3aTh, YMEET JIH BBITYCKHUK TIPEICTABIISIThH
OTBET 6 sude mexcma wnu (u) 6 epaghuueckom uoe

® Ha OCHOBAaHWHU aHAIM3a JJAHHBIX B BUJAE TEKCTa C PUCYHKOM, MOSICHSIOUINM TEKCT

3aJlaHusl, HO HE COZICPIKAIIUM JIOTIOTHUTEIHHBIX CBEICHUH,

e Ha OCHOBAHMH aHAIIW3a JaHHBIX, PEACTABICHHBIX Ha rpaduke (quarpamMmme);

e Ha OCHOBAaHWHU aHAJM3a JaHHBIX, IPEJACTABICHHBIX Ha PUCYHKE (CXeMe);

e Ha OCHOBaHMM aHalu3a JaHHBIX, MPEACTABICHHBIX B Tabmuie M Ha rpaduxe

(pucyHke, muarpamme).

Bce aTH BuaBl yMEHHI MPOBEPSUINCH HAa TMPUMEpPE PasIndHbIX paszenoB (TeM) Kypca
bU3HKH.

B sk3amenaronnoi pabore 2003 r. pacrpeneneHue 3aqaHuil mo pasaeiaM (Temam)
obuto caenytomuM: 10 3amanuii mo Mexanuke (7 3amaHuii 0a30BOr0 YpOBHS, 2 3aJaHUS
MOBBIIICHHOTO YPOBHS, 1 3a1aHue BICOKOTo ypoBHs), 10 3amanuii mo MOJIEKyJIIpHON (HU3NKe
u tepmoauHamuke (7 3amaHuii ©0a30BOTO ypOBHs, 2 3aJaHUs IOBBIIICHHOTO ypOBHS, 1
3aJ[aHue BBICOKOTO ypoBH:), 9 3aanuii mo snekrpoauHamuke (6 3amanuii 6a30BOro ypoBHs, 2
3aJjaHusl TOBBIIICHHOTO YPOBHs, 1 3aJlaHue BBICOKOTO YpPOBHS), 5 3aJaHuil MO ONTHKE U
CHCHHATbHON TEOPUH OTHOCHUTEIbHOCTH (2 3amaHuMs 0a30BOrO YpOBHSA, 2 3aaHus
MOBBIIIEHHOTO YPOBHS, 1 3aJaHue BBICOKOTO YPOBHS), 6 3aJaHHil M0 KBAHTOBOM M SACPHOM
¢usuke (3 3aganus 6a30BOT0O YpOBHS, 2 3aaHUS MOBBIIICHHOTO YPOBHS, 1 3a1aHHe BHICOKOTO
YPOBHSI).

Oxapakrepu3yem Ooyiee TOAPOOHO pPE3yJbTAaThl BHITIOTHCHHS 3aJaHUN 10 pas3zeiiaM
Kypca (hU3HUKH.

MexaHuka
AHanu3 pe3ynbTaTOB BBIMOJIHCHUS 3aJaHUM M0 MEXaHWKE TOKa3aJ, 4YTO 3aJayd Ha
bazoeom yposre tipaBuiIbHO BRITIOMHSIOT 90 — 100 % cunbHBIX yueHHKoB. CpemHUN MPOIEHT
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BBITIOJTHEHUSI 3aJ[aHUil CIa0bIMU YYCHUKAMH COCTaBWII (CTaHIapTHAs OIMOKa Kojebaiach OT
2,4 % no 2,7 %): onucaHie paBHOMEPHOTO U PaBHOYCKOPEHHOTO ABMXKCHUSA — 54 %, 3HaHUE
IIepBOro, BTOPOTO M TpeThero 3akoHoB HpioToHa — 53 %, 3HaHume ¢opmyn pacuera Cui
TPEHHSI CKOJBKCHHUS, CHJIBl YIIPYTOCTH, CHJIBI TSHKECTH U CHJIBI BCEMUPHOTO TATOTCHUS — 47
%, 3HaHWe yclioBUW paBHOBecus Tena — 46 %, 3HaHwe QopMys pacueTa MEXaHUYECKOH
paboTel M MexaHuueckoi dHeprum — 43 %, yMeHuE ONpeNeNuTh XapaKTECPUCTHKH
MeXaHHUYeCKUX Konebanmii — 47 % u MexaHnuecKkux BoJH — 54 %.

C 3amaHusIMH Ha n06bIULEHHOM YPOGHE CIIOKHOCTH CIPAaBUIIOCH: 48 % BBITyCKHUKOB TPH
WCIIOJIb30BAaHWU TOJBKO 3aKOHA coxpaHeHus wumnyibca, 40 % — 3akoHa COXpaHEHHS
MexaHudeckoi sHepruu. C 3alaHUsIMH, B KOTOPBIX HAJ0 OBLJIO MPUMEHHUTH OJHOBPEMEHHO
3aKOH COXPAHEHUS MEXaHUYECKOH PHEPTUU U 3aKOH COXPaHEHHs MMITYJIbCa, CIPaBUIOCH 26
% BoimyckHUKOB (3a1anne C1 — ebicokuil yposeHs CIIOKHOCTH).

Psin BaKHBIX BONPOCOB MEXaHWKH YCBOCH HEIOCTATOYHO XOPOIIO. BBIAETNM 3JeMEHTHI
COJICpKaHMUs, TIPOLIEHT YCBOCHUS KOTOphIX Hike 40 %. K HUM MOXHO OTHECTH:

1) ConanpaBiaeHHOCTh BEKTOPOB CHJIBI U YCKOPEHHs (CPeHMIA IPOIEHT BHIMOTHEHUS 35

%).

2) TlonuMaHue TOro, 4To yCKOpEHHe BhI3biBaeTcs cuioii (38 %).

3) [onumanue TOro, YTo IpPH HEYNPYroM yJape 3aKOH COXPAaHEHHs MeXaHH4ECKO

sHepruu He BhinoHsercs (39 %).

4) MMouumanue TOro, uTo paboTa CHIBI PaBHA HM3MEHEHHIO KMHETHYECKOH SHEpTHH,

MIPOM3OIIC/AIICH MO AEUCTBHEM 3TOU CHIbI (TeopeMa o KuHeTHueckou sHeprumn) (30
%).

[TpuBenem mpuMepsl 3aaHUN PA3HOTO YPOBHS CIIOKHOCTH U MPOLIEHT WX BBHITIOTHCHHUS
BoimyckHuKamu 2003 T.

Ipumep 1. (6a30BbIi YPOBEHD CIOKHOCTH — A3, TIPOILIEHT BBIOJIHEHUsS 75 %0)
YroObl B camoJjeTe JIETYMK HCIBITBIBAJ COCTOSHHE HEBECOMOCTH,
CaMOJIET JIOJDKEH JIBUTAThCS

1) paBHOMEpHO U MPAMOTHHEHHO

2) 110 OKPYKHOCTH C OCTOSHHOM 110 MOJIYJIO CKOPOCTHIO

3) ¢ yckopenuem §

4) ¢ mo6bIM ycKOpeHHeM

IIpumep 2. (NOBBIICHHBII YPOBEHB CI0KHOCTH — A26, IPOILICHT BHINOJHEHUS - 67 %)
C nHenmonBmwkHON noaku mMacco 50 kr Ha Oeper MPBITHYJI Malb4HK
Mmaccoit 40 kr co ckopocTbio 1 M/c, HampaBICHHON TOPU3OHTAIBHO.
Kakyto ckopocTs OTHOCHTENBHO Oepera npuodpena jgoaKa?

1)02mlc  2)08mlc  3)1wml 4) 1,8 m/c

Ipumep 3. (BbICOKHU#T ypoBeHb C0KHOCTH — C1, MPOIIEHT BhINOTHEHUS - 17 %)

JBa mapuka, maccel kotopbix 200 r u 600 r, BuCAT, conmpuKacasch, Ha

OIMHAKOBBIX HUTAX AnuHoi 80 cM. [1epBbiii 1ap OTKIOHUIM HA YTOI 90°

U oTmycTiid. Ha Kakyio BBICOTY MOJHMMYTCS HIAPHKH IOCIE yJaapa,

€CITH 3TOT y1ap aOCOIIOTHO HEYTIPYTHIA?

Mouaexyasipaas ¢pusuka. TepMoauHaMuKa

AHanu3  pe3ynbTaToOB  BBIIOJHEHUS 33JaHUM 1O  MOJEKYJSIpHOH  (u3uke
TEPMOJMHAMUKE TMOKa3aj, 4TO 3a7a4i Ha 6a3060M yposHe TIpaBWIbHO BhIMOMHAIOT 85 — 100
% cunbHBIX y4eHHKOB. CpeqHUIl MPOIEHT BBHINOTHEHHs 33JaHUN CIa0bIMH YYCHHKAMU
COCTAaBMJI. 3HAaHME OCHOBHBIX IIOJIOKEHUM aTOMHO-MOJIEKYJIPHOTO YUYEHUS O CTPOEHUU
BemectBa — 46 %, 3HaHWE OCHOBHBIX (OPMYJT KMHETHYECKOW Teopuu raza — 48 %, 3HaHue
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OCHOBHOTO YpaBHEHHUS COCTOSIHHS ra3a W Ta30BbIX 3aKOHOB — 49 %, 3HaHMe 0COOEHHOCTEH
pa3INyYHBIX BUAOB TeIIoOOMeHa U (GopMyll pacyeTa KoiauuecTBa TerioTel — 41 %, 3HaHue
dbopMyn pacdera BHYTPEHHEW SHEPTUU WACATHHOTO raza u paboThl MPU U3MEHEHUU 00BhemMa
raza — 45 %, ymeHue OOBSICHUThH MPOIECCHl MCTIAPEHUs, KOHACH AU U Kurnenus — 71 %,
YMEHHE 0O0BSICHUTH TIPOIIECCHI TUTABJICHHS M KpUCTAILTU3AH — 65 %0.
C 3agaHusIMU Ha NOGLIUEHHOM YPOGHe CIOXKHOCTU CHPABUINCH. 56 % BBITYCKHUKOB
yMEIOT TNpUMEHUTh ¢opmyisl pacdera KIIJ[ rteruoBoro nBurarens, 48 % — ymeroT
IPUMEHHUTH (HOPMYITy pacueTa MepBOro 3aKOHa TEPMOTUHAMHUKH.
C 3agaHusiMH, B KOTOPBIX HaJI0 OBUIO MPUMEHHUTH NEPBBIA 3aKOH TEPMOJIMHAMUKU K
TETJIOBBIM TPOIECcaM, CIPaBUIIOCh B cpeaHeM 23 % BoImycKHHUKOB (3amanne C2 — gbicoxuil
YpOo8etb CIOXKHOCTH).
Psin 3amannii BEI3BaNO CEpbE3HbIC 3aTPY IHEHUS
1) ymenue oOBACHATL MpeBpAIEHHE YHEPTHH HPU U3MEHEHHH arperaTHOrO COCTOSHHUS
Bertecta (Toasko 30 % yyamuxcst MOTYT PaBUIBHO OOBSCHHUTD);

2) yMeHmue MepeBecTH H30TPOLECCHl U3 OJHUX AUarpaMm B apyrue (36 %);

3) yMeHue IpUMEHHTD MepBbIii 3aKOH TEPMOANHAMUKH TIPH HUKITHYECKHX Tepexofax (25
%).

[TpuBenem mpuMepsl 3aaHUN PA3HOTO YPOBHS CIIOKHOCTH U MPOLIEHT WX BBHITIOTHCHHUS
BoimyckHuKamu 2003 T.

Ipumep 4. (6a30BbIii ypoBeHb cinokHoCTH — A10, mporieHT BeimonHeHus - 51 %)

[Ipu mocTosiHHOM TemmepaType o0beM HIealbHOro ra3za Bo3poc B 4
pasa. JlaBneHue raza mpu 5ToM

1) yBemuuunocs B 2 pasa
2) yBenuuunock B 4 paza
3) ymensmmiocs B 2 pasa
4) ymenbimnocs B 4 pasa
IIpumep 5. (NOBBIICHHBII YPOBEHB CI0KHOCTH — A26, MPOLICHT BhINOJHEHUS - 47 %)

B nununape mox mopmaem Haxoautes 0,5 kr aprona. Kakyro paborty
COBEpILAeT ra3 Npu aauabdaTHOM pPACHIMPEHHUH, €CJIM €ro TeMIepaTypa
noHmkaercst Ha 80 °C?

Ipumep 6. (BICOKHUIT ypOBEHb CI0XKHOCTH — C2, porieHT BhinoHeHus - 20 %)

Hekotopoe Konmm4ecTBO renvsi pacldpsieTcsi: CHadana aguadaTHo, a
3areM m300apHO. KoHeuyHas Temmeparypa ra3a paBHa HaudayibHOW. [Ipum
annabaTHOM pAaCHIMPeHMH ra3 coBepuimi pabdoty, paBHylo 4,5 xJx.
KakoBa pabora ra3a 3a Bechb mporecc?

JIEKTPOAMHAMHUKA

B paznene snexkTpoauHaMuKa TPaJUIIMOHHO YCIIEIIHO yYal[iecs BBIMOIHSIIOT 3aJaHUs Ha
npuMeHeHrue 3akoHa Kymona, (gopmynbel pacdera HampsDKEHHOCTH SJCKTPHUUECKOTO MO,
CBSI3b HANPSHKEHHOCTU U PAa3HOCTHU MOTEHIIMAJIOB, HA MPUMEHEeHue 3akoHa OMa /1S yyacTka U
MOJIHOM Lienu, Ha NMpUMEHeHue 3akoHa Jlkxoyns-JleHua, Ha nmpuMeHeHue (OpMysibl TOHKON
JINH3BI.

AHanu3 pe3yNbTaTOB BBHIMOIHEHUS 33JaHU 10 AJIEKTPOJWHAMUKE MOKa3all, YTO 3aJaqyu
Ha 0a3080M yposHe TIpaBWIBHO BBIMONHSIOT 85 — 100 % cunbHBIX yueHUKOB. CpemHuit
NPOIICHT BBIMTOJHEHHS 33aJaHUW CIIA0BIMH YYCHHKaMHU COCTAaBHWJI. 3HaHHME 3akoHa KyroHa u
bopMyJIBl pacdera HaNMPsHKEHHOCTH djiekTpudeckoro mois (41 —55 % BeimonHeHus ), 3HaHKHE
3akoHa Owma [ ydyacTKa U TIOJIHOM IIemH, 3aKOHOMEPHOCTEH MOCIeA0BaTENbHOTO U
napajuIeIbHOTO coequHeHus pe3uctopoB (59%), 3Hanme Qopmynbsl pacyera padOTHl U
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MOIITHOCTH 3JIeKTpH4YecKoro Toka (67 %), 3Hanue Gopmys pacdyera MHAYKIIMA MarHHUTHOTO
1ot ¥ MarHuTHOTO ToToKa (40%), yMEeHHE paccUrTaTh XapaKTePUCTHKH JIEKTPOMArHUTHBIX
kosieOanuii (38%) u snekrpomMarauTHBIX BosH (61 %).

C 3a1aHUsMU Ha NOGLIUEHHOM YPOGHe CIIOKHOCTH, KOT/Ia HaJl0 OBUIO MPUMEHUTH 3aKOH
®dapajest 17151 HICKTPOMArHUTHON UHAYKITUH, CIIPaBUiIoch 35 — 41 % BBITYCKHUKOB.

C 3agaHusiMH, B KOTOpPBIX HaI0 OBLJIO OMUCATh JBWIKEHUE YAacTHUIl B MarHUTHOM U
ANEKTpUUECKOM Tousx, cnpaBuwiock 10 — 15 % BeimyckaukoB (3amanue C3 — swicokuil
Yposetb CI0XKHOCTH).

Bwmecte ¢ TeMm, psii BOMPOCOB BBI3BIBAET 3aTPYJHEHHE!

1) npumeneHre NpUHIMIA CyHepHO3MIUU mojeil (cmpaBunock B cpeaneM 20 %

BBIITYCKHUKOB, B CHJIbHOM TpyTtire — 45 %)

2) npumenenue npasuna Jlenna (cnpasunock 18 % BBITYCKHHKOB);

3) nonumanue uneit Makcpesia 06 U3TyueHHH 2MEKTPOMArHUTHBIX BOJH (CTIIPaBUIOCH B

cpennem 15 % BbITyCKHUKOB, B CHJIbHOM Tpymie — 35 %)

4) npumeHeHus TpaBuIa IeBOM PyKM i onpeaeleHus cuibl JlopeHia (crpaBunoch B

cpentem 18 % BbIyCKHUKOB, B CHJIBHOM Tpyte — 75 %)

5) nouumanue TIpOLECCOB TpEBpalieHHs SHEPTHH B  KONEOATENHHOM KOHTYpE

(crrpaBuiiock B cpennem 20 % BBIMTYCKHUKOB, B CHIIbHOM Tpyrie — 85 %)

[IpuBenem mpuMepsl 3aJaHUN PA3HOTO YPOBHS CIIOKHOCTH U MPOLIEHT WX BBITOTHEHUS
BoimyckHuKamu 2003 1.

Ipumep 7. (6a30BbIi ypOBEHD CIOKHOCTH — A15, porieHT BoimoHeHust - 61 %)

Kak wu3mMeHHTCS cuia KyJOHOBCKOTO B3aWMOJAEWUCTBUSA JBYX
TOYCYHBIX HETOABI)KHBIX 3apsOB, €CIH PACCTOSHUE MEXKIYy HUMU
YBEJIMYUTH B N paz?

1) yBenuuurcs B n pa3
2) yMeHbIIUTCS B N pa3
3) yBemuuutcst B n? pa3
4) ymenpmmtes B N° pas
Ipumep 8. (BICOKHUIT ypOBEHb CI0XKHOCTH — C2, MPOIIEHT BHIMOIHEHUS - 12 %)

Konnencarop, anekrpuueckass eMKOCcTh KoTtoporo C; = 5 mMk®,
3apsDKEH TaK, YTO Pa3HOCTh MOTCHIIMAIOB MEXy ero ruiactuHamu U; =
120 B. Bropoii koHzIeHcaTop, 3IeKTpuiecKkas eMKocTh kotoporo Cp = 7
MK®D, UMeeT pa3HOCTh MOTCHIMAIOB MexXAy IactmHamu U, = 240 B.
OMHOMMEHHO 3apsDKCHHBIC  IUIACTHHBI ~ KOHJICHCATOPOB  IOTAPHO
COCIIMHUIM TPOBOJHMKaMH. KakoB Moaynb pa3HocTH ToTeHIHanoB U
MEXy TUTACTUHAMHU Ka)XJI0TO KOHeHCATOpa?

Onrtuka. CrienuajbHas TEOPUS OTHOCHTEIbHOCTH

AHanu3 pe3ynbTaToB BBHIIOIHEHUS 3aJJaHHM 110 ONTHKE MOKa3al, YTo 3a/la4i Ha 6a3060M
yposne TipaBuiabHO BHIMONHAIOT 85 — 100 % cunpHBIX yueHHKOB. CpeaHHMH TPOIEHT
BBITIOJIHCHMSI 3aJlaHU  CIIa0bIMU  yYe€HUKaMu cocTaBwI. 38 % BBITYCKHUKOB MOTYT
IPUMEHHUTh 3aKOHBI OTPAKEHUS U NpesioMIeHHs cBeTa, 45 % y4eHHKOB MOTYT HNPUMEHHTH
¢dopmyny ToHkoW nMH3BL. 47 % BBITYCKHMKOB MOTYT YBEPEHHO OTBETHUTh Ha BOIPOC O
CYITHOCTH IMTOCTYJIATOB CHEIMAIBHON TEOPUN OTHOCUTEIHHOCTH.

C 3agaHMAMU Ha NOGLIUEHHOM YPO6He CIOXKHOCTH, KOTJa Hajo ObUIO NPUMEHUTh
YCIIOBHSI MakCMMyMa W MHHUMYMa HHTep(EepeHLUHOHHOM U IU(PPAKIUOHHOW KapTHHBI,
cnpaBuwiock B cpenHem 10 — 15 % BhITyCKHUKOB (CpeAM CHIIBHBIX YYCHHKOB IPOLCHT
BoIMosHeHHsT cocTaBui 50 %).
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[TpuBeneM mpuMeps! 33aHUI Pa3HOTO YPOBHS CIOXHOCTH M HPOLEHT WX BBIIOIHEHHS
BoimyckHukamu 2003 .

Ipumep 9. (6a30BbIii yPOBEHD CIOKHOCTH — A21, mporieHT BoinoyiHeHus - 33 %)

BeprukanpHblii mect orOpackiBaeT TEHb UIMHOW 6 M, Korma
Connrte Haxomures Ha Boicote 30° Hax ropmsontoM. Kakosa BeICOTA
miecra’?

1) V3m 2)3m 3)2V3 M 4) 3\3 m

Ipumep 10. (6a30BbIil YPOBEHD CIIOKHOCTH — A22, IPOIICHT BBINIONHEHHUS - 47 %)

Kakuve w3 TmpuBENEHHBIX HUWXKE YTBEPXKICHUM  SBISIIOTCS
nocrynaramu CTO?

A. Ckopocth cBeTa B BaKyyMe€ OJMHAaKoBa BO BCEX
MHEpUUAIbHBIX CUCTEMAaX OTCYETA.

b. Ckopoctb cBera B BakyyMe SBJISETCS INPEAEIbHOU
MAaKCHMaJIbHO BO3MOKHOUW CKOPOCTBIO

B. Bce wuHepumanbHblE CHUCTEMBI OTCYETa PABHOIIPABHBI IS
OMHCAHUA JTIOOBIX (PU3NIECKUX SIBICHUIA.

1)Aub 2)AuB 3)buB 4)A,buB

IIpumep 11. (MOBBILICHHBIA YPOBEHB CIIOKHOCTH — B4, mporieHT BoinonHeHus - 10 %)

Ha mnoBepxHOCTH CTEKIIHHOM IpU3MBI €  [OKa3arejaeM
npeigomiienus Ny = 1,60 Hanecena muenka Tonmaon d = 150 uMm, ¢
nokaszareneM mnpesnomsieHus Ny = 1,45, Jlns kakoil AJMHBI BOJIHBI
BUAMMOTO cBeTa Ko3(duuumeHT oTpaxkeHus OyaeT MaKCUMaIbHBIM?
OTBeT BbIpa3uTe B HAHOMETpax (HM).

KBanToBas u sizepnasi pusuka

AHanu3 pe3yJbTaTOB BBINOJHEHUS 3aJaHUM 10 KBAaHTOBOM M siiepHON (pU3MKE MoKa3zal,
YTO 3a7a4¥ Ha 6a3060M yposHe MPaBWIBHO BHITONHIIOT 85 — 100 % CHUIBHBIX YYEHUKOB.
Cpennuii TPpPOIEHT BBHIMOJIHEHUS] 3aJaHUil ci1aObIMM  ydeHukamu coctaBuil. 29 %.
BBIITYCKHUKOB TOHUMAIOT CYITHOCTH siBIeHHs Qorodpdekra, 40 % wmoryr paccuuTarb
DHEPTHUIO CBSI3W YacTHIl B sijpe, 41 % moHMMAaroT, 4To Takoe paanoakTHBHOCTH, 30 % Moryt
MPUMEHUTD 3aKOH PaIMOaKTUBHOTO pacnaja.

bonee 40 % BBIMYCKHUKOB 3HAIOT ypaBHeHHE DiHIITEHA A1 poTorddexTa, hopMyIbl
pacueTa SHepruM M uUMIyibca (ortoHa. Bmecte ¢ Tem, ywamumecss 3aTpyIHSIOTCS YHTATh
rpadMKy 3aBUCUMOCTH CHJIBI TOKa OT MPHUJIOKEHHOTO HAIPSDKEHUS, HE MOHUMAIOT, YTO TPH
doTorpdexre NPoucXomuT B3aUMOACHCTBHE (POTOHA HE CO BCEMH DJJICKTPOHAMH Ha
MOBEPXHOCTU METAIJIA, & C OTACIbHBIMH 3JIEKTPOHAMHU.

C 3agaHMsAMH Ha HOBLIUEHHOM YPO8He CIIOKHOCTH, KOT/Ia HaJo ObUIO IO0Ka3aTh
MOHMMAHWE CYIIHOCTH JCJICHWS W CHHTE3a aTOMHBIX sijiep, crpaBwiock 25 — 45 %
BBITTYCKHUKOB. B cpeqnem 17 — 30 % y4eHHMKOB MOTYT pacCuMTaTh SHEPTETHUYECKUI BBIXO]]
SJICPHBIX PEaKIUil.

C 3amaHusiMH, B KOTOpBIX HaA0 OBUJIO NPUMEHUTh YypaBHEHHE OWHINTEHHA IS
dorosddexra B HecTaHIAPTHOW CUTyaIuH, cripaBmwioch 19 — 25 % BeIMyCKHUKOB (3a1aHKe
C3 — 6blcoKULl ypOBeHb CIIOKHOCTH).

[TpuBenem mpuMepsl 3aJaHUN PA3HOTO YPOBHS CIIOKHOCTH U MPOLIEHT WX BBIMOTHEHUS
BeimyckHuKamu 2003 1.

Ipumep 12. (6a30BbIi yPOBEHD CAOKHOCTH — A23, MPOLIEHT BhITOTHEHUS - 43 %)
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I[Ipu  dororddexre KuHETHUECKAs] DHEPTUS  DICKTPOHOB,
BBIOMBAEMBIX U3 METAJIa, 3aBUCUT OT
A. 4acTOTHI HAJAIOIIETO CBETA.
b. ”HTEHCHBHOCTH MaIalOIIETO CBETA.
B. paGoTbl BbIX0/1a 2JIEKTPOHOB U3 METalIa.
Kakoe (-ue) u3 yTBepKIeHU#N MPaBUIbHO (-HbI)?
1) Tonbko B 2)Aub 3)AuB 4) A, buB

Tpumep 13. (6a30BbIi YPOBEHD CIOKHOCTH — A24, IPOIICHT BhINONIHEHHUS - 15 %)
YHCIIO HIEKTPOHOB, BXOMSIIMX B COCTAB sipa aTtoMa yriepoxa 6C,
paBHO

1) 11 2)0 3)5 4) 6

Ipumepl4. (MOBBIMICHHBIH YPOBEHD CII0KHOCTH — A30, MPOIEHT BIMOJHEHUS - 22 %0)

Kak wn3MeHseTcst moiHas SHEpPrusi CHCTEMbl M3 HECKOJIBKHX
INPOTOHOB M HEWTPOHOB, BXOMSIIMX B COCTaB aTOMHOTO sapa, NpHU
JIeNICHUH pa Ha CBOOOIHBIE IPOTOHBI M HEUTPOHBI?

1) yBenmuuusaercs
2) yMmeHbIIaeTCSA
3) ne uzmensercs

4) YMEHBIIAETCS B CIy4dae ACICHUS PAJAUOAKTUBHOIO Spa,;
YBEIIMYUBACTCA B ClIydae JIeJICHUs CTa0OUIILHOTO siapa

Ipumep 15. (BricOKHI YpOBeHb CII0KHOCTH — C4, IPOIIEHT BBITIOJIHEHHUS - 32 %)

@DOTOHBI, UMEIOIINE SHEPrui0 5 5B, BBHIOMBAIOT AIEKTPOHBI C
MOBEpXHOCTH MeTaia. PaboTa BbIXoa 3J€KTPOHOB M3 MeTallla paBHA
4,7 »B. Kakoii uMmynsc mpuOOpeTaeT 3JIEKTPOH IpH BBUIETE C
MOBEPXHOCTH MeTaia?

C 3amaHusMH, B KOTOPbIX HEOOXOAMMO OBUIO MPUMEHUTh 3HAHMS U3 pasHbIX Pa3lesioB
Kypca pu3uku (KOMIDIEKCHBIC 3aJIaHHs), CIPaBUIOCH 7 — 15 % CHIIBHBIX BBIITYCKHHKOB.

[MpuBenemM mpuMep KOMIUICKCHOTO 3aaaHusi (MPOICHT BBINOJIHEHHS 33JaHUSI COCTABUII
10 %).

Ilpumep 16.

[Mlapuk maccoit m = 20 r moBeIIeH Ha IIEJIKOBOH HUTH JIHHOM |
= 10 cm. lllapuk MMeeT MONOKHTENbHBINA 3apsig ¢ = + 10~ Ki u
HAXOJUTCSI B OJHOPOJHOM 3JIEKTPHUYECKOM I0JIE€ HAIPSDKEHHOCThIO E
= 10* B/M, HampaBICHHOM BEpTHKATBHO BHW3. KaKOB EPHOJ Maybix
KoJieOaHui mapuka?

Oco0eHHOCTHIO Mearormueckoro 3kcnepumMenta mo BeeaeHuo EI'D B 2003 r. 6ww10 TO,

YTO BIEpBble Obl1a anmpoOupoBaHa uaes ucnosb3oBaHus B KMMax no ¢usuke 3agaHuii ¢

peanbHbIM J1abopaTopHbIM 000pyaoBaHueM. C 3TON 1enbio ObLT MOATOTOBIIEH CHEIHATbHBIH
KoMIUTIeKT «EI'D-naboparopus». Pe3ynbraTel negarornyeckoro 3KCrepuMeHTa cleayomue:

1) PaspaGoTanbl TOAXOABI K BHIAETCHHIO M3 cHCTeMbl «TpeGoBaHmii K ypOBHIO

MOATOTOBKU BBIITYCKHUKOB» 3HAaHUN M YMEHHUM, AJI MPOBEPKU OCBOCHHSI KOTOPBIMH

3¢ dEKTUBHBI AKCTIEPUMEHTAIBHBIC 3a/IaHUS; ONPEIEIICHBI CITOCOOBI KOHCTPYHPOBAHHUS

TaKUX OKCIEPUMEHTAJIbHBIX 3afgaHuid. [IpemnokeH HOBBIM THUN  MPAKTHUKO-
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OPHUEHTHUPOBAHHBIX 3aJlaHW Ha OCHOBE (QoTorpaduil SBICHUN, H3MEPUTEIbHBIX
YCTaHOBOK, mpolieccoB. [IpoBeaena ampoOarusi SKCIEPUMEHTANBHBIX U MPAKTHKO-
OPHUEHTHUPOBAHHBIX 3aJaHUM.

2) PaspaGotanbl M anpoOUpoBaHbl KOMIUIEKTHl «EI'D-1a6opaTopus»mno pasjenam:
MeXaHUKa, MOJIEKYJsIpHast (PM3MKa U TEPMOAMHAMHKA, JJIEKTPOJMHAMUKA M OITHKA,
OIIpEZCIICHBl HANpPAaBICHUS MX COBEPUICHCTBOBAHMA M 3HAYUTEIBHOIO YMEHBILCHUS
croumMocTH pabouero wmecra. IlpousBonactBenHas 6a3a PHIIO «Pocyunpubop»
MO3BOJISIET BBIMYCTHTh HEOOXOAMMOE KOJIMYECTBO KOMILJIEKTOB OOOpYyIOBaHMSA IS
EI'D mo ¢usmuke.

3) Jlokasana BO3MOJKHOCTh OOBEKTHBHOW TMpPOBEPKM M  ONEHKHM  BBINOJHEHHS
HKCHEPUMEHTAIBHOTO 3a/1aHusl, Oazupyronascs Ha KOMIJIEKCHOM IOJXO0/e, B OCHOBE
KOTOPOTO JIeXKaT MONIEMEHTHBIM aHajau3 OTYETa YYallerocs O BHIIOJHEHUM 3aJaHH,
CpPaBHEHHE pE3YyJIbTaTOB M3MEPEHUH C MHTEPBAJIOM JIOBEPUTEIbHBIX 3HAUYECHMUH,
IIepenpoBepKa pe3yJIbTaTOB U3MEPEHUHN YUECHHKA.

4) BoisiBiIeHB! HOAXOBI K PEIIEHHIO HEKOTOPHIX TEXHONOTHYECKHX 3a/1au.

5) Ouenen yposeHs chOPMEPOBAHHOCTH TAKUX 00MIEydeOHBIX YMEHHIT KaK: TIPOBEICHIE
OpSMBIX M3MEPEHUH, MPOBEICHNE W IUIAHWPOBAHME HKCIIEPUMEHTA 0e3 MOIpOOHBIX
MHCTPYKIMA, YPOBHSI CAMOCTOSITEIBHOCTH, TOAOOpPa, IEpeHOCa TPAKTHYECKUX YMEHUH
B W3MEHEHHYIO HKCIEPUMEHTAJbHYIO CHUTYyalHio, paboTa ¢ HOBBIMM HCTOYHMKAMHU
yueOHOM  mHpopmammu  (dororpaduu  peanbHBIX  SBJICHHI,  MPOILECCOB,
U3MEPUTEIIBHBIX YCTAHOBOK).

6) HOKaSaHO, YTO YYCHUKH MOTI'YT BBIIIOJHATE 3aJaHusd, HE TOJbBKO B TOYHOCTHU
MOBTOPAKOIINEC TPAAUIHWOHHBIC Q)pOHTaHBHLIe pa6OTLI, HO U IIPOBECPATH T'HIIOTC3bI,
KOHCTPYUPOBATb METOABI I/I3MepeHI/II71, MMpOBOAUTD HUCCICO0OBaHUA, peuaTtb
OKCIICPUMCHTAJILHBIC 3a/1a4u.

4.5. BbIBOABI H PEKOMEHAAIUH

1.B 2003 r. B EI'D mno ¢usuke npunumano ydactue 47581 BBIMYCKHHMKOB CpeaHei
mkoutbl U3 29 cyobekToB PO. [Iposenenne EI'D mo3BomiIo moay4uTh B 11€J10M O0BEKTUBHYO
KapTUHY 3HAaHUM M yMEHUH HIKOJBHUKOB 1O (usuke. 3ananus BapuantoB KM oxBaTsiBanu
OCHOBHBIC AJIEMEHTHI COJIEpXKaHMS, OTPaXCHHBIE B 00s3aTEIbHOM MHHMMYyMe. 3aJaHusi, B
KOTOPBIX TPOBEPSUIOCH 3HaHWE (OpMyJ, MpUMEHeHHe (HOPMYJ M 3aKOHOB Ha PAaCYETHOM
ypoBHe, BoimosHmIo 60 % —80 % sk3amenyembix (yacte 1). ITo 3amaHUSIM MOBBIICHHOTO
ypoBHs (dactu 1 u 2) mporieHT BoimoaHeHust coctaBui oT 30 % 10 60 %. B Tex xe ciaydasx,
Korja MH(popMaus nNpeabsBisiiach ¢ UCIOIb30BAHNEM I'PAapHUKOB, CXeM, TUarpaMm M JIp., TO
IPOIICHT BBINTOMHEHHs cHIDKaics Ha 15 — 20 %. B wactu 2 Hammy4imme pe3ysibTaThl IO TeM
3ajjayaM, B KOTOPBIX IPOBEPSUIMCh 3HAHUS II0 MEXaHUKE U Ha pacueT HEPreTHYECcKOro
BBIXOJA SJCPHBIX peakiuii (MpoueHT BbIMoNHEeHUs coctaBmwin okono 40 %). Ilo apyrum
paszzenam Kypca (U3UKH MPOICHT BBHIIONHEHHS 3ananuii coctaBuia meHee 30 % (B cpenHem
10 — 15 %). bonbInas 4acTh BITYCKHUKOB CIIPABHUJIACH TOJIBKO C OJHOM HWJIM JBYMsI 3aaHUsI
yacTu 3; HEKOTOpbIE BRIMYCKHUKH (0K0J10 10 %) He mprcTymanu K BIIOJIHEHUIO 3aaanuii C.

2. AHanu3 BBINOJHEHHUS OHK3aMEHAIlMOHHBIX DPAa0OT BBIABUI OCHOBHBIE HEIOCTATKU
3HAHUU U YMEHUH BBIILYCKHUKOB CPEHEHN IIKOJIBL:

* HETIOHWMAaHHE CYIIECTBA TPUMEHAEMBIX (HOPMYT,

HEYMEHHE NIPUMEHATh 3HAaHWUS U YMEHHsI B N3MEHEHHON U HOBOH CUTYyalUsX;
HEYMEHHE OLIEHUBATh PEaIbHOCTh MOJTYYEHHBIX Pe3yJIbTaTOB;

HEYMEHHE BBITIOIHATH ACUCTBUS C YMCIaMHU, 3aIIMCAHHBIMU B CTAaHAAPTHOM BHJIE,
HEJIOCTATOYHOCTh B C(OPMHPOBAHHOCTH  OOIICy4yeOHBIX  yMeHHH  (yMeHHe
aHAIN3UPOBATh TPadUKH, PUCYHKH, TAOJMYHBIC JaHHBIC U JP. ).
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3. Pe3ynbTaThl BBHINONHEHHS 3K3aMEHAMOHHBIX pPAa0OT BBUIBISIOT y3KHE MecCTa B
npernofaBaHud (QU3MKKM B 00IIE00pa30BATENBHBIX YUPEIKACHHUSX, HEIOYETH B YpPOBHE
NOJTOTOBKM BBITYCKHUKOB, HE3HAaHHE YUYUTENSIMH OO0I1e00pa30BaTeNbHBIX YUPEKIACHUN
00513aTEIIbHOT0 MUHUMYMa COJIEpKaHUs 00pa30BaHMs, aKICHT B MPAKTHUKE MPETNOaBaHus Ha
pelieHne pacyeTHhIX 3a7ad M HEJOCTaTOYHOC BHHMAHHWE K 3aJaHUSIM, B KOTOPBIX
IpOBePsUTUCH OBl 3HaHUS (yHIAMEHTAIbHBIX (PU3NYECKUX 3aKOHOB, TOHUMaHUE (PU3UIECKUX
SBJICHUH W TPOIECCOB, CHOPMUPOBAHHOCTh OOIIEYYEOHBIX YMEHHH (MCIIOJIB30BAHUE
PHCYHKOB, rpaMKOB, TAOJIHII, CXEM, THArpaMM U JIp.).

4. PexomeHnaaiuu 1o coepieHcTBoBanmio 3anannii KUM mns EI'D 2004 r.

VYuuteiBasg pe3yibTaThl Tecrojormueckoro axammza EI'D 2003 r., meobxoanmo
Ooiee TmIaTEeNbHO OTOOpaTh 3amaHus OazoBoro ypoBHs miusi KMMor 2004 r. B
CTPOTOM COOTBETCTBHU C 00s3aTENbHBIM MHHUMYMOM COJCpKaHUs (DU3HYECKOTO
oOpa3oBanus. B wacTHOCTH, HEOOXOJUMO COKPAaTHUTh YMCIIO PACYETHBIX 3ajad, HO
BKJIIOYMTH 33JJaHUs, IPOBEPSAIOLINE 3HaHUE (PYHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHOB,
MOHMMaHue (PU3MYECKUX SBJICHUN M MPOLECCOB, CHOPMHUPOBAHHOCTH OOIICYIeOHBIX
YMEHUH.

bonee TmarensHo oToOparh 3amanus ans yactu 2 (Bl — B5), ckoppextupoBaTh
COOTBETCTBHE 3asBICHHOTO YPOBHSI CIIO)KHOCTH PEATbHOMY COJICPKaHUIO 3a/IaHUH.

[Tpu ot6ope 3amanmii yactu 3 (C1 — C5) HEOOXOAUMO Yy4eCTh, YTO UX OCHOBHAsI
byHkuma — auddepeHnranus BhITYCKHUKOB, HMEIONIMX XOPOIIYIO MOATOTOBKY IO
(bu3HKe 1 MaTeMaTHKE.

YHupHUIUpOBaTh KPUTEPHHM OICHUBAHUS 3aJaHWil C Pa3BEPHYTHIM OTBETOM.
[IpenycMoTpeTh BO3MOKHBIE BapUaHTBl PEUICHUS 3aJJaHUN 4acTu 3 WIM Mpeiaratb
3aJJaHus C OJHUM CIIOCOOOM PEIICHHUS.

[TpoBecTH KOPPEKTHPOBKY COJNIEPIKAHHS 3aJlaHHi C Y4ETOM OOBEKTHBHOW OIICHKU
YPOBHS CJIOXHOCTH (C Y4ETOM CTAaTHCTUYCCKUX JAHHBIX).

LlerecooOpa3HO TPOAOIDKUTH M PACIIUPUTH SKCIIEPHUMEHT TI0 BBEACHHUIO
JKCNepUMEHTANbHBIX 3a1anuii B KM EI'D.
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IIpuiaoxenne 4.1

0606mennsblii mi1an KUM no ¢puzuke 2003 r.

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS = - 6M3Kc- Ipumepnoe
\E %’\E (pa3zle.m,1, TeMH) .;:: §°°§ E E Bbzllﬁ‘(]:ﬂ:[z- BLIII:(I))J::::HM;[
< z 5 2% Z| = | mume 3a1anus
= &g g S| 3amanns (mMun.)
& > S »
1 | Al | PaBHOMepHOE M paBHOYCKOPEHHOE JBM)KEHHUE b BO 1 2
2 A2 | 3akonsl HetoTOHA b BO 1 2
3 A3 | Cuibl B MEXaHUKE b BO 1 2
4 | A4 | VYcioBus paBHOBeCHS Tel b BO 1 2
5 A5 | Mexanunueckas paboTa, MOITHOCTb M SHEPTHUS b BO 1 2
6 | A6 | Mexanudeckue KoJeOaHHS b BO 1 2
7 A7 | MexaHnueckue BOJHbI b BO 1 2
8 | A8 | ATOMHO-MOJICKYJISIPHOE YUECHUE CTPOCHHUS b BO 1 2
BEIIECTBA
9 | A9 | Kunernueckas Teopus rasa b BO 1 2
10 | A10 | YpaBHeHHE COCTOSIHUS Ta3a, H30IPOIIECCHI b BO 1 2
11 | A1l | Terulonepenaya, KOJIMUYECTBO TEILJIOTHI b BO 1 2
12 | A12 | BayrpeHnnss sHeprus, paboTa B TEpMOJTUHAMUKE b BO 1 2
13 | A13 | Mcnapenue, KOHASHCALUS, KUTIEHUE b BO 1 2
14 | Al4 | [InaBneHue U KpUCTAJUTH3AIUS b BO 1 2
15 | A15 | DaekrpocTaTHka b BO 1 2
16 | A16 | [TocTostTHHBIN PAEKTPUIECKUNA TOK b BO 1 2
17 | A17 | PabGota u MOIITHOCTh TOKA b BO 1 2
18 | A18 | MaruutHoe nosie b BO 1 2
19 | A19 | DnexTpomarautHbie Konebanus. [lepemeHHbIN b BO 1 2
TOK
20 | A20 | DrekTpoMarHUTHbIE BOJIHBI b BO 1 2
21 | A21 | 3akoHBI OTpaKCHHUS U MPEITOMIICHHS CBETA b BO 1 2
22 | A22 | OcHOBBHI clieIMATBHON TEOPHH OTHOCUTEIHHOCTH b BO 1 2
23 | A23 | ®otorpderT b BO 1 2
24 | A24 | ATom 1 aTOMHOE PO b BO 1 2
25 | A25 | PannoakTHBHOCTH b BO 1 2
26 | A26 | mnynbc Tena. 3aKOH COXpaHEHUsl UMITYJIbca IT BO 1 4
27 | A27 | Ternoseie neuratenu. KI1J1 TermmoBoro aeuraress I1 BO 1 4
28 | A28 | DnekTpoMarHuTHasl HHIyKIUs I1 BO 1 4
29 | A29 | Jlunzsl. Ontudecknue npudophl I1 BO 1 4
30 | A30 | /lenenue u CUHTE3 siACP I1 BO 1 4
31 | B1 | Mexanndeckas sHeprus. 3aKOH COXpPaHECHUS II KO 1 6
MEXaHUYECKOW SHEPTUH
32 | B2 | IlepBblii 3aKOH TEPMOJIMHAMHKH I1 KO 1 6

7 o .
- O0o3HaueHue 3a1aHUi B paboTe U OJaHKe OTBETOB: A — 3aJlaHUs ¢ BRIOOPOM OTBeTa, B — 3amanust ¢
KpaTkuM oTBeToM, C — 3a/1aHus ¢ Pa3BEPHYTHIM OTBETOM.
8 . . o o
- YpoBHu crnoxkHOCTH 3anaHust: b — 6a30Bsiid, [1- moBsIeHHBIH, B — BRICOKHIA.

9

3aJaHUC C KPATKUM OTKPBITBIM OTBETOB, PO - 3aJlaHUuC C Pa3BCPHYTHIM OTKPBITBIM OTBETOM.
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33 | B3 | DnekrpomarHuTHas HHIyKIHUs 11 KO 1 6
34 | B4 | Unrepdepenuus u qudpakius cBeTa I1 KO 1 6
35 | BS5 | Beigenenue sHepruu Npu AEJICHUH WU CUHTE3€ 11 KO 1 6
snep
36 | Cl | IlpumeHeHUE 3aKOHOB COXPAHECHHS UMITYJIbCA U B PO 2 20
HHEPrUH B MEXaHUKE
37 | C2 | IlpumeHeHue MEepBOro 3aKOHA TEPMOJINHAMHKH K B PO 3 20
TEIIJIOBBIM MPOIeccaM
38 | C3 | [IBmkeHue 3apsHKCHHBIX YACTHIL B DJIEKTPUYECKOM B PO 3 20
1 MArHUTHOM IIOJISIX
39 C4 | ®oroH. YpaBHeHHE DUHIITEIHA IS B PO 4 25
dorosddexra
40 | C5 | KommurekcHoe 3agaHue B PO 4 25
NUTOI'O
A-30 b- 25 BO - 30 Oburee
40 B-5 Im1-10 KO -5 51 BpeMs
C-5 B-5 PO -5 BBITTOJTHE-
HHS
paboTbr —
210 -
MHUHYT
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