4. DU3UKA

4.1. XapakTepuCTHKAa KOHTPOJIbHBLIX HU3MEPHUTEJIbHbIX MATEPHAJIOB MO (PU3UKe
2007 roga

DK3aMeHaIMoHHast paboTa JUIst €TUHOT0 TOCYJapCTBEHHOro 3k3amena B 2007 r. umena
Ty JK€ CTPYKTYpPY, YTO UM B T€UEHHE JBYX Npenplaymux jer. Ona cocrosiia u3 40 3amaHuid,
paznuyaromuxcs (GpopMoil mpencTaBieHUs] U YPOBHEM CIOKHOCTH. B mepByio yactb paboThI
o010 BKUTFOYeHO 30 3amaHuii ¢ BHIOOPOM OTBETA, IAe K KaXKIOMY 3aJaHUI0 TPHBOIUIOCH
YeThIpe BapuaHTa OTBETA, U3 KOTOPBIX BEPHBIM OBbLI TOJNBKO OJMH. BTOpas yacts conepxkana 4
3aJaHus ¢ KpaTKuM oTBeToM. OHM IMpeacTaBisik co00i pacueTHbIe 3a7auu, MOCIE PEeIIeHUsS
KOTOPBIX TpeOOBaJOCh MPUBECTH OTBET B BUAE uucla. TpeTbs 4YacTh 3K3aMEHAIIMOHHOU
paboTel — 3TO 6 pacyeTHBIX 3a/lad, K KOTOPHIM HEOOXOJUMO OBLIO TPHUBECTH IIOJTHOE
pasBepHyTOe pemierne. O01Iee Bpems BBIOIHEHUs pPaboThl cocTaBmsuio 210 MUHYT.

Komudukarop  smeMeHTOB — comepkaHusi — oOpa3oBaHus W crenudukanys
9K3aMEHALIMOHHOM paboThl OBUIM cocTaBieHbl Ha OCHOBe O0s3aTENPHOIO0 MHHHUMYMa
cojiepkaHusl cpenHero (mojgHoro) oomero obpazoBanus o ¢usuke (I[Ipukaz MO ot 30.06.
1999 r. Ne 56) m yuutsiBamu @DenepanbHblii KOMIIOHEHT T'OCYAApCTBEHHOIO CTaHAAapTa
cpennero (momHOro) obpaszoBaHust mo ¢usuke, npoduibHeii ypoBeHb (IIpukaz MO ot 5
mapta 2004 r. Ne 1089). Kogudukarop sneMeHTOB coiepKaHusl HE TpeTepresl U3MEHEHUH 1o
cpaBHeHuto ¢ 2006 r. w BKJIIOYAJI B CeOsl JIMIIb T€ 3JEMEHTHI, KOTOPHIE OJHOBPEMEHHO
OPUCYTCTBYIOT Kak B @eaepanbHOM KOMIIOHEHTE TIOCYJapCTBEHHOrO  CTaHAapTa
(npoduneHelii  ypoBeHb, 2004 1.), Tak uw B OO0s3aTEIPHOM MHUHUMYME COJACPIKAHUS
obpazoBanus 1999 r.

ITo cpaBHEHMIO C KOHTPOJIBHBIMU U3MEPUTEIbHBIMU MaTepuaiamu 2006 r. B BApUAHTHI
EI'D 2007 r. 6putn BHECEHBI 1Ba u3MeHeHUs. [lepBoe U3 HUX COCTOSIIO B IepepacipeeIeHUN
3aJlaHUi B TIEPBOM YacTh PabOTHI 1O TEMATHYECKOMY MpHU3HaKy. He3aBUCHMO OT CIIOKHOCTH
(6a30BbIil WM TOBBIMICHHBIA YPOBHU), CHAYalla CIEA0BaIN BCe 3aJaHUs IO MEXaHUKE, 3aTEM
no MKT u tepmoanHamuke, 3J€KTpOJUHAMUKE M, HAKOHEL, 10 KBAaHTOBOH ¢u3uke. Bropoe
U3MEHEHHE  Kacalloch  IIEJICHANIPABICHHOTO  BBEACHUS  3aJaHUi,  MPOBEPSIOIMIUX
chopMupoBaHHOCTH MeTooIorHdYeckux ymeHuit. B 2007 r. 3ananus A30 npoBepsui yMEHHS
AQHAIM3UPOBATh PE3yJIbTAaThl JKCIEPUMEHTAIBHBIX HCCIEIOBAaHUM, BBIPAKEHHBIX B BHUIE
TaOIUIBl WK rpaduka, a TakKe CTPOUTh rpaduku Mo pe3yibTaraM 3kcrepuMenTa. [Toxdop
3amanuit ans nuHuKd A30 OCyIIeCTBISUICA MCXOAS M3 HEOOXOAMMOCTH MPOBEPKH B JaHHOU
CEepUM BApHAHTOB OJHOIO BHJA JEATEIBHOCTH U, COOTBETCTBEHHO, HE3aBHCHUMO OT
TEMaTUYECKON MPUHAICKHOCTH KOHKPETHOTO 3aJaHHsl.

B sk3amMeHanmoHHO# paboTe OBLTH MPECTABICHBI 3aaHus 0a30BOTO, MOBBIIICHHOTO
U BBICOKOTO YPOBHEH CIIOKHOCTH. 3aaHusi 6a30BOr0 YPOBHS MPOBEPSIIN yCBOCHHUE Hanbomee
B)XHBIX (PM3UUECKUX MOHSATHHA M 3aKOHOB. 3aJJaHHS MOBHIIIEHHOTO YPOBHS KOHTPOJIUPOBAIA
YMEHHE HCIONIb30BaTh ATH MOHITHS U 3aKOHBI JUIsl aHaju3a 0ojiee CIOXKHBIX MPOLIECCOB WU
yMEHHUE peliaTh 3aJa4d Ha MPUMEHEHHUE OJHOTO0-/IBYX 3aKOHOB ((hopmyJs1) Mo Kakou-i1mbdo u3
TEM MIKOJIBHOTO Kypca (U3UKH. 3alaHusl BBICOKOTO YPOBHS CIOXHOCTH — 3TO pacueTHHIC
3a/la4y, KOTOpbIE OTPaKal0T ypOBEHb TPEOOBAHUM K BCTYNUTENIbHBIM 3K3aMEHaM B BY3bl U
TpeOyIOT MPUMEHEHUs 3HAHUM Cpa3y M3 ABYX-TPEX paslieloB (U3WKU B U3MEHEHHOW WU
HOBOW CHUTYallHH.

B KUM 2007 r. ObutM BKIIOYEHBI 33JaHHUS TIO BCEM OCHOBHBIM COJIep)KaTeIbHBIM
pasnenam Kypca (QU3UKU:

1) «MexaHuka» (KMHEMaTHKa, AMHAMUKA, CTaTHKa, 3aKOHbI COXPAHEHHS B MEXaHUKE,
MeXaHUYEeCKUe K0JIeOaHHs U BOJIHBI);
2) «MonekynspHas ¢pusnka. TepMoIUHAMUKAY,
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3) «OnekTpoauHaMuKay (DJIEKTPOCTATHKA, TIOCTOSHHBIM TOK, MAarHUTHOE
AJIEKTPOMATrHUTHAS HHIyKIIUs, SIEKTPOMArHUTHBIE KOJICOAHHSI U BOJIHBI, ONITHKA);
4) «KBantoBas ¢uzuka» (3memenTsl CTO, KOpmyCKyISIPHO-BOTHOBOM Tyain3M, GU3HKa
aToma, (pu3MKa aTOMHOTO SPa).
B taGnuie 4.1 nmokazaHo pacrpeaesieHue 3aJlaHuid 1o OJI0KaM COJIepKaHUs B KaXIOu
U3 9acTel HK3aMEHAIMOHHON PabOoTEHI.

roJie,

Taoauna 4.1
Pacnpenesienune 3agannii no pasaejam Kypca Gpu3nKu
B 3AaBUCHUMOCTH OT THIIA 33IlaHI/II71
Yactb 1 Yactb 2
Bcsa paborta (c Bbibopom (c kpaTkm Yactb 3
0TBETA) OTBETOM)
Pasgen B % OT
Kon-so | obwero | Kon-so o Kon-so o Kon-Bo o
3agaHwii | uucna |3apanuin ° 3agaHwii ° 3agaHwii °
3aaHun
1 | MexaHuka 11-131 (27,5-32,5] 9-10 |22,5-25,0 1 2,5 1-2 2,5-5,0
2 | MKT n tepmoguHamumka| 8-10 ]20,0-25,0 6-7 15,0-17,5 1 2,5 1-2 2,5-5,0
3 | OnekTpognHamuka 12-14 [30,0-35,5| 9-10 |[22,5-15,0 2 5,0 2-3 5,0-7,5
4 EBT%”OB” tpu3uka u 6-8 |15,0-200| 56 [125150] - - 1-2 | 2,5-5,0

B Ttabmume 4.2 moka3zaHO pacmpelelieHHe 3aJaHuil 1Mo  OJIoKam
3aBHCHUMOCTH OT YPOBHSI CIIOKHOCTH.

COJCpXKaHUS B

Tabumnna 4.2
Pacnpenesienue 3aJaHuii 10 pa3aenam Kypca GU3HKH
B 3ABHCHMOCTH OT YPOBHS CJIOKHOCTH

[MoBbIWeHHbIN
Ba3oBbI ypoBeHb ypOBeHb Bbicokun ypoBeHb
Bcsi pabota (c Bbibopom (c Bolbopom oTBeTa| (C pa3BepHyTbIM
P oTBeTA) M KpaTKum OTBETOM)
asgen 0TBETOM)
Korl-Bo~ % Kon-Bov % Korl-Bo~ % Kon-Bov %
3agaHui 3adaHun 3agaHuin 3adaHun
1 [MexaHuka 11-13 |27,5-32,5| 7-8 |17,5-20,0 3 75 1-2 2,5-5,0
2 [MKT vn tepmogmHamuka| 8-10 ]20,0-25,0 5-6 ]12,5-15,0 2 5,0 1-2 2,5-5,0
3 | OnekTpoguHamumka 12-14 130,0-35,5 7-8 17,5-20,0 4 10,0 2-3 5,0-7,5
4 E‘?%”OB"‘“ puayka 1 6-8 [15,0-20,0] 4-5 [10,0-125 1 25 12 | 2550
I[Ipu  paspaboTke  coaepkaHMsI  HK3aMEHALIMOHHOW  pabOThl  yUWUTHIBAJIACh

HEOOXOMMOCTh TPOBEPKH OBJAJCHUS PA3IUYHBIMU BHJIAMHU JesITelabHOCTH. [lpu sTOM
3a/laHusl KaXJ0M U3 cepuM BapHaHTOB MOAOHPAINCH C YYETOM pacCHpelesIeHUs MO BHJaM
NesITebHOCTH, TPEACTaBICHHOM B Tabiuue 4.3.

' Usmenenune uncna 3a/IaHN 10 KaKAOW M3 TEM CBSI3aHO C Pa3IMYHONW TEMaTHUKON KOMIUICKCHBIX 3amad C6 u
3aganuit A30, NpoBEpsIOIIMX METOAOJOIMYECKUE yMEHHMs Ha MaTephaje pasHbIX pa3fenoB (U3UKH, B
pa3n1/1qH1)1x cepm{x BapI/IaHTOB.
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Taoauua 4.3
Pacnpenesienue 3a1aunii Mo BUIaM AesiTeJIbHOCTH

Kon-Bo o
Bunel nesrensHOCTH 9 %
3aJaHuH
1 ITonnMaTh (HU3UYECKUI CMBICT MOJIEJICH, TOHSATUH, BETHINH 4-5 10,0-12,5
2 OOBSCHATH PU3MUECKHE SBICHUS, Pa3IUUaTh BIMSIHNAE Pa3IMIHbBIX
(hakTOpOB HA MPOTEKAHUE SABICHUH, TPOSBICHUS SIBJICHUH B IPUPOJIE HITH 4-5 10,0-12,5
MX HCIOJIb30BaHMS B TEXHUYECKHX YCTPOHUCTBAX M MOBCEIHEBHOMN YKU3HU
3 [IpumensTe 3ak0oHbI Gusnku (opMyIIbl) Ui aHAIH3a IPOLIECCOB Ha 6-8 15.0-20.0
Kau4eCTBEHHOM YPOBHE ’ ’
4 IIpuMensaTs 3aK0HBI HU3UKU ((OPMYITHI) IS aHAIA3a TIPOIIECCOB HA 10-12 | 25.0-30.0
pacyeTHOM ypOBHE ’ ’
5 AHanu3upoBaTh Pe3yJIbTaThl 3KCIIEPHUMEHTANBHbBIX UCCIICIOBAHUI 1-2 2,5-5,0
6 AHanM3UpOBaTh CBEACHMUS, MTOJTydyaeMble U3 TpadukoB, TabIHL, CXeM,
2 10-12 | 25,0-30,0
dhoTorpaduit
7 PemaTh 3aj1auu pa3IMyHOTO YPOBHS CIOKHOCTU 13-14 32,5-35,0

Bce 3amanust mepBoil U BTOPOM YacTeil HK3aMEHAIlMOHHOM paboThl OICHUBAIUCH B |
nepBUYHbIN Oai. Pemenns 3agayu Tpetbeid yactu (C1-C6) npoBepsuiuch ABYMs SKCIIEPTaMU B
COOTBETCTBUU C OOOOIICHHBIMU KpPUTEPHUSIMH OILICHUBAHUS, C YYE€TOM IPABHIBHOCTH U
MOJTHOTHI 0TBeTa. MaKkcHMabHBIN Oalll 3a BCe 3a/IaHUs C Pa3BEPHYTHIM OTBETOM COCTABIISLI 3
Oayta. 3aaua curTaach PEIICHHOM, €CTU yJaluics HaOpall 3a Hee He MEeHee 2-X 0asuioB.

Ha ocHoBe 6anioB, BBICTaBIEHHBIX 32 BBIMOJTHEHHE BCEX 3aJaHUN HK3aMEHAIMOHHON
paboThI, OCYIIECTBIISIICS IEPEBOJ B «T€CTOBBIEY Oasutbl 1o 100-0ayutbHOM IIKajie U B OTMETKH
no nATHOaUIbHON mmiKane. B Tabmuie 4.4 OoTpakeHbI COOTHOIICHUS MEXKIY TMEePBUYHBIMU,
TECTOBBIMU OTMETKAMH MO MATUOAIIILHOM CUCTEME B T€UEHHE MOCIETHUX TPEX JIET.

Taoauna 4.4

CooTHOLIEHH e EPBUYHBIX 0AJ1JI0B, TECTOBBIX 02/JI0B M IKOJbHBIX 0TMETOK
OTMeTKa

TI'oxwl, Gamnel 2 3 4 >

2007 MIEPBUYHbIE 0-11 12-22 23-35 36-52
TECTOBEIC 0-32 33-51 52-68 69-100

2006 TepBUYHBIE 0-9 10-19 20-33 34-52
TECTOBLIE 0-34 35-51 52-69 70-100

2005 IIEPBUYHBIE 0-10 11-20 21-35 36-52
TECTOBEIC 0-33 34-50 51-67 68-100

CpaBHeHWE TpaHHI] TEPBUYHBIX OA/UIOB TIOKA3bIBACT, YTO B OTOM TOJYy YCIIOBHUS
MOJTyYEHHUs] COOTBETCTBYIOIUX OTMETOK ObUIH OoJiee cTporumu mo cpaBHeHuto ¢ 2006 T., HO
NPUMEPHO COOTBETCTBOBANM ycioBusiM 2005 r. DTo OBUIO CBA3aHO C TEM, YTO B IMPOILIOM
TOy €IUHBINA 2K3aMeH Mo (hM3HKE cllaBajl He TOJIBKO T€, KTO COOMpasics MOCTYINaTh B BY3bI
M0 COOTBETCTBYIOIIEMY NMpoduito, HO ¥ outh 20% ydamuxcs (0T 00IIero Yrciia CIalInX),
KOTOpbIe M3ydanu (u3nKy Ha 0a30BOM YpOBHE (A1 HUX ITOT IK3aMEH ObLI MO PEUICHHIO
peruoHa o0s3aTeIbHbIM).

Bceero nmns mpoBenenust sx3amena B 2007 r. Obuio moarotoBieHo 40 BapuaHTOB,
KOTOpBIE MPECTABISIIN CO0O0M MATh CEpUil MO 8 BapUAHTOB, CO3/IAHHBIX 110 Pa3HBIM IIJIAaHAM.
Cepun BapHaHTOB pa3iNyaINCh KOHTPOIUPYEMBIMH DJIEMEHTaMH COJCp)KaHUS W BUIAMU
JESATETLHOCTH JIJI1 OJTHOM W TOW K€ JIMHUM 3aJlaHWi, HO B IIEJIOM BCE OHU UMETU NMPUMEPHO

? B sToM ciIyuae umeercs B By (opMa MpeACTaBIeHHs MHBOPMALHMH B TEKCTE 3a1aHMS HIM JUCTPAKTOPaXx,
[I03TOMY OJIHO U TO K€ 33JJaHUE MOXKET IIPOBEPATH JBa BUJA JEATCIBHOCTH.
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OJIMHAKOBBIM CPEeJHUIA YPOBEHb CIOXKHOCTH M COOTBETCTBOBAIM IUIAHY 3K3aMEHAIMOHHOU
pabotsl, mpuBeaeHHOMY B Ilpunoxenuu 4.1.

4.2. Xapakrepuctuka yyactHukoB EI'D no ¢pusuke 2007 roga

Uucno yuactHukoB EI'D mo ¢usuke B 3ToM romay coctaBuio 70 052 demoBeka, 4To
CYIIECTBEHHO HHW)XE, YeM B MPEAbIAYIIEM IOy, U IPUMEPHO COOTBETCTBYET IMOKAa3aTENIsIM
2005 r. (cM. Tabmuiy 4.5). Unciao permoHOB, B KOTOPBIX BBIMYCKHUKH craaBainu EI'D mo
¢usuke, yBenuumiaoch a0 65. KonndecTBo BBITYCKHUKOB, BBHIOpaBIIMX (pU3MKy B (dopmare
EI'D, cymiecTBeHHO OTIMYaeTCsl I pa3HBIX peruoHoB: oT 5316 dyen. B PecmyOnuke
Tarapctan no 51 yen. B HeHeukoM aBTOHOMHOM OKpyre. B MpOIICHTHOM OTHOIIEHUU K
00111eMy YHCITy BBITYCKHUKOB KOJMYEeCTBO ydacTHUKOB EI'D mo ¢usuke konebnercss oT
0,34% B r. Mockse 10 19,1% B Camapckoii 061acTH.

Taoauua 4.5
YucJ10 Y4aCTHHKOB 3K3aMeHa
l'on Yucro Yucno JeBymiku Onomm
pPETHOHOB YYaCTHUKOB Yucino % Yucno %
2005 54 68 916 18 006 26,1 50910 73,9
2006 61 90 389° 29 266 32,4 61123 67,6
2007 65 70 052 17076 24,4 52976 75,6

DKk3aMeH 1o (U3MKe BBHIOMPAIOT MPEUMYIIECTBEHHO IOHOIIM, W JIMIIb YETBEPTH OT
o0miero uymuciaa Y4YaCTHUKOB COCTAaBIISAIOT JIEBYIIKH, BbIOpaBIIME [ IPOJOJKEHHUS
00pa3oBaHus BY3bl (PU3HKO-TEXHHUECKOTO MPOPHUIIS.

IIpakTryeckn He MeHseTcs rojJl OT roja M paclpeieieHUe yYaCTHUKOB JK3aMeHa 1o
TUIIAM HACEJIEHHBIX MyHKTOB (cM. Tabmnuity 4.6). [louTu 1mojsoBHHA BBITYCKHUKOB, CIABABIINX
EI'D no ¢usuke, )xuBeT B KPYNHBIX ropoaax u jumb 20% — 3T0 yuamuecs, 3aKOHUMBIINE
CEJIbCKUE LIKOJIBI.

Tabanna 4.6
PacnpenesieHne y4aCTHHKOB 3K3aMEHA 110 THIIAM HACEJCHHBIX IYHKTOB, B KOTOPBIX
PAcIoJI0KeHbl X 00pa30BaTe/IbHbIC YUPeKICHUS

IIpoueHt
3K3aMEHYEeMBbIX
EID EI'D EID EI'D EID EI'D
2005 2006 2007 2005 2006 2007

13767 | 18107 | 14281 20,0 20,0 20,4

Yuc10 3K3aMeHyeMbIX

THun HACEJIEHHOT 0 IMYHKTa

HaceneHHBII MyHKT CETBCKOTO THMA (CElo,
JIepeBHS, XyTOp H IIp.)
HaceneHnHblil IyHKT FOPOJICKOIO TUIIA

(pabouuii MOCENOK, MOCEIOK TOPOICKOTO 4780 8 325 4 805 6,9 9,2 6,9
THUIIA U TIP.)

T'opoj ¢ HacenenueM MeHee 50 ThIC. YETOBEK 7427 10 810 7965 10,8 12,0 11,4
I'opon ¢ Hacenenunem 50-100 ThIC. yenOBEK 6 063 8 757 7 088 8,8 9,7 10,1
T'opoj ¢ Hacenenuem 100-450 Thic. YenoBeEK 16195 | 17673 | 14630 23,5 19,5 20,9
l'opon ¢ Hacenenuem 450-680 ThIc. YelOBEK 7679 11799 7210 11,1 13,1 10,3

T'opon ¢ mHacenenuem 6oisiee 680 ThIC.

13005 | 14283 | 13807 18,9 15,8 19,7
4EJI0BEK

r. Cankr-IlerepOypr — 72 7 — 0,1 0,01
r. MockBa - 224 259 - 0,2 0,3
Her naHHbIxX — 339 - — 0,4 —
Bcero 68916 | 90389 | 70052 100% 100% 100%

> B 2006 r. B OJHOM M3 PErMOHOB BCTYIIMTEIbHBIC DK3aMEHBI B By3bl 10 (DM3HMKE IPOBOIMINCH TOIBKO B
dhopmare EI'3. D70 moBiekso 3a ool CTOJIb CYIIECTBEHHBIN POCT Yuciia yuacTHHKOB EI'D.
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[TpakTHuecKn HE MEHSETCSl COCTAaB yYaCTHHKOB 3K3aMEHa 110 THIIaM 00pa30oBaTeIbHBIX
yupexxaeHuit (cMm. Tabmuny 4.7). Kak u B mpouuiom rony, moJaBisioniee OOJBIIMHCTBO
TECTUPYEMBIX 3aKaHUMBAJIM O00LIE00pa30BaTEIbHbIE YUPESKICHUA, M JHLIb OKoJIo 2%
BBIMTYCKHUKOB TPHUILIM Ha 3K3aMEeH M3 00pa30BaTENIbHBIX YUPEKACHUH HAYalbHOTO WU

cpeaHero npodeccuoHaaIbHOTO 00pa30BaHMS.

Tabnuua 4.7
PacnpenesieHue y4aCTHHKOB 3K3aMeHa 10 THNAM 00pa30BaTeIbHbIX YUpeKIeHUI
Yucao Ipouent
Tun o6pa3oBaTeIbLHOTO YUpeKIAeHU IK3aMeHyeMbIX IK3aMeHyeMbIX
2006 r. 2007 r. 2006 r. 2007 r.
O011e00pa30BaTENbHbIC YUPSIKICHHS 86 331 66 849 95,5 95,4
Beuepnue (cMeHHbIC) 0011€00pa3oBaTeIbHBIE 487 369 0.5 0.5
YUpEKISHUS
Oo6mieobpazoBaTenbHas IIKOJIA-HHTEPHAT,
KaJEeTCKas IIKOoJa, IKOJIa-UHTEPHAT C 1144 1369 1,3 2,0
NEPBOHAYAIbHOH JIETHOM MOATOTOBKOM
OO6pazoBaTenbHbIe YUpEKACHUA HA4aJIbHOTO U 1 469 1333 1.7 1.9
cpenHero npodeccuoHaIbHOr0 00pa30BaHuUs
Her manHBIX 958 132 1,0 0,2
HUroro: 90 389 70 052 100% 100%

4.3. OcHOBHBIC Pe3yJIbTATHI BHINOJTHEHHS YK3aMEeHAIlHOHHOH padoThl o pusuke
B menoM pe3ynbTaThl BBINOJIHEHUS 3K3aMEHAMOHHOU paboTsl B 2007 r. oKa3anuch
HECKOJIBKO BBIIIE PE3YJbTATOB MPOLUIOrO Iojia, HO NMPUMEPHO Ha TOM € YPOBHE, UTO U
NoKa3aTesy rno3amnpouuioro rojxa. B rabnuue 4.8 npusenens! uroru EI'D no ¢usuke B 2007 T.
Mo MATHOALILHOHN ImKajie, a B Tabmuue 4.9 u Ha puc. 4.1 — mo TectoBeiM Oamtam B 100-
OayutbHOM 1mIKaze. J[ns HarIsgHOCTH CpaBHEHHS PE3yJbTaThl MPEICTABICHBl B CPAaBHEHHU C

MPEABIYIIUMHE IBYMsI TOJaMH.

Taobauna 4.8
PacnpenesieHue y4aCTHHKOB 9K3aMeHa M0 YPOBHIO
MOJATrOTOBKH (IPOLEHT 0T 001ero 4Yucjia)
OTMETKH MO 5-TH OaILHOM IIKAJIe
T'onwl
«2» «3» «4» «5»
2005 10,5% 40,7% 38,1% 10,7%
2006 16,0% 41,4% 31,1% 11,5%
2007 12,3% 43,2% 32,5% 12,0%
Taoaunma 4.9
Pacnipene/ieHne y4acTHUKOB IK3aMeHa
10 MOJy4eHHBIM TecTOBBbIM Oasiam B 2005-2007 rr.
Tox MHTepBa mKajibl TECTOBBIX OaJJIOB Yucmo
K3 6010 | 11-20 | 21-30 | 31-40 | 41-50 | 51-60 | 61-70 | 71-80 | 81-90 | 91-100 | YT
MECHa HUKOB
2005 | 0,09% | 0,57% | 6,69% | 19,62% | 24,27% | 24,44% | 16,45% | 6,34% | 1,03% 0,50% 68 916
2006 | 0,10% | 0,19% | 6,91% | 23,65% | 23,28% | 19,98% | 15,74% | 7.21% | 2,26% 0,68% 90 389
2007 | 0,07% | 1,09% | 7,80% | 19,13% | 27,44% | 20,60% | 14,82% | 6,76% | 1,74% 0,55% 70 052
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I'IpoueHT yyauwuxcsd, nony4mBLUUX

TecToBbIN Gann
Puc. 4.1 Pacnpenesienne y4acTHHKOB 3K3aMeHA 10 MOJY4YEHHbIM TECTOBBIM 0aJjljiaM

B tabnuue 4.10 npuBeeHO cpaBHEHHE IIKaJbl B TeCTOBBIX Oayutax B 100-0amibHON
IKaJie C pe3yJbTaTaMU BBIIOJHEHUs 3aJJaHUN 3K3aMEHALIMOHHOTO BapHaHTa B IEPBUYHBIX
Oasutax.

Ta6aunna 4.10
CpaBHeHHMe HHTEPBAJIOB NEPBHYHBIX M TeCTOBbIX 0a/L10B B 2007 rogy

Mnrepsan ka1 0-10 | 11-20 | 21-30 | 31-40 | 41-50 | 51-60 | 61-70 | 71-80 | 81-90 |91-100
TECTOBBIX OAIIIOB

MHurepBan mkansl

0-3 4-6 7-10 | 11-15 | 16-22 | 23-29 | 30-37 | 38-44 | 45-48 | 49-52
MIEPBUYHBIX 0AJUIOB

Jis mosydenus 35 OawtoB (orneHka 3, mepBUYHBIN Oamr — 13) tectupyemMomy
JIOCTaTOYHO OBLIO NMPaBWJIBHO OTBETUTHh Ha 13 caMbIX MPOCTBIX BONPOCOB MEPBON YACTH
pabotel. YToObI HaOpaTh 65 GamnoB (oueHka 4, NepBUYHbIN Oamn — 34), BBIIYCKHUK JOJIKEH
ObU1, HanlpuMep, BEPHO OTBETHUTH Ha 25 3ajaHUii ¢ BHIOOPOM OTBETA, PELIUTh TPH U3 YEThIpEX
3a7a4 C KpaTKUM OTBETOM, M €LI€ CIPAaBUTbCA C JByMS 3a/JadyaMH BBICOKOTO YpPOBHS
cioxxkHoctu. Te, kTo momyuus 85 GaymioB (oLeHKa 5, MepBUUHBINA 6ayl — 46), IpaKTHYECKU
UJCATIbHO BBINOJHSUIM NEPBYIO U BTOPYIO YacTH paOOThI U pellaiv HE MEHEE YEThIpeX 3a1ay
TPEThEUN YaCTH.

Jlyamum w3 sydmmx (uHTepBan oT 91 mo 100 GamioB) HEOOXOOMMO HE TOJBKO
CBOOOJTHO OPUEHTUPOBATHCS BO BCEX BOINPOCAX MIKOIBHOIO Kypca (PU3MKH, HO U IPAKTUYECKU
HE JIOIyCKaTh Jayke TEXHHUECKUX omuoOoK. Tak, s momydenus 94 6aioB (epBUYHBINA Oasut
— 49) MOXHO OBUIO «HE m00paTh» JMIIb 3 MEpPBUYHBIX Oaiia, JOMYCTHUB, HalpuMep,
apu(MeTHYeCKre MOTrPEeIIHOCTH MPU PELLIEHUHN OJTHOM U3 33a[1a4 BBICOKOTO YPOBHS CII0KHOCTH
U OIIMOMUTHCS B OTBETE HA JIBA JIFOOBIX BOIIpOCa ¢ BLIOOPOM OTBETA.

K coxanenuto, B 3TOM roly He Ha0JII01aJ10Ch POCTa YKCIIA BBIITYCKHUKOB, HAaOpaBIINX
no pesynbrataM EI'D mo ¢usuke MakcuMaibHO BO3MOXHBIM Oamn. B Tabmume 4.11
npuBesieHo uncio 100-6anapHUKOB 3a OCIEAHUE YETHIPE oA,

Tabuauna 4.11
KoumnuecTBo TecTHpyeMbIX, HA0paBIIKMX O pe3yJbTaTaMm 3k3ameHa 100 0anioB

Ton 2004 r. 2005 r. 2006 T. 2007 r.

Yucno yvanmxes 6 23 33 28
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OamnpHUKa) nobunack u rumHa3ust Ne 4 um. A.C. Ilymkuna B . Momkap-Ouna.

Jlupepsr sToro roma — 27 roHomied W Jymmb ogHa neBymka (PomanoBa AWM. u3
Hososoponexckoit COIL Ne 1). Kak u B npoiuiom rofy, cpeau BellTyCKHUKOB junest Ne 153
r. Yu1 — cpa3y aBa yuamuxcs, HaOpasmux mo 100 6amos. Takux ke pe3ynbraToB (aBa 100-

4.4. AHaau3 BbITIOJIHEHHUS IK3aMEeHAIIMOHHOM padoThl o pusuke

Kak 0Ob110 cka3zaHo BbINIE, HSK3aMEHALMOHHAs padoTa cojeprkana 3aJaHus MO BCEM
pas3zenaM IIKOJIBHOTO Kypca (DU3MKH, B KOTOPBIX NMPHHATO BBIACISATH OTAEIBHBIC TEMBI (CM.
nyHKT 4.1). B Tabnunie 4.12 npeactaBieHbl pe3yabTaThl BHITIOJHEHHS 3a1aHA 110 OCHOBHBIM
TE€MaM B 3aBUCUMOCTHU OT YPOBHS CIIOKHOCTH safanuii. Kaiplid BapHaHT BKJIFOYAJ BOMPOCHI
10 BCEM CEMHALATH TEMaM.

B 3aBUCUMOCTH OT YPOBHSA CJO0KHOCTH 3aJaHuil

Taoauua 4.12
Pe3yabTaThl BHITIOJTHEHHSI 32/IaHHIA 110 OCHOBHBIM TeMaM

Ne | ConmeprkarenbHas bazoBblif ypoBeHb IToBbIlIEHHBIH YPOBEHD Bricokuii ypoBeHb

Tema (paszaen) CpenHuii % MVIHVIMaJ'IbeIlZI " CpenHuit % MVIHVIMaJ'IbeIVIVVI CpenHuit % MI/IHI/IMaJ'IbeIVIVVI
BbINOMHEHNS MakcumarnbHbIn % BBINOMHEHNS MaKCUMalbHbIN BBINOMHEHNS MaKCcUManbHbIN
BbINOJIHEHNA % BbINONHEHUS! % BbINOMHEHUS
Mexanuxa

1 | KunemaTuka 70 38-92 — — — —

2 | JlunaMuka 68 47-79 44 30-70 8 6-12

3 | Craruka 72 40-87 — — — —

4 | 3aKOHBI COXPaHCHHUS 66 34-87 41 24-54 22 16-39

5 | Mexaanueckue 67 45-87 34 23-46 6 4-10
KOJIeOaHVs M BOJIHBI

MKT u mepmoounamura

6 | MonekynsapHas 58 36-74 47 27-58 — —
¢duznka

7 | TepmomuHaMuka 63 44-83 30 12-42 29 16-40

Onexmpoounamuxa u 21emenmor CTO

8 | DnekrpocTaTtuka 59 26-79 21 8-35 9 3-15

9 | IlocTostHHBIN TOK 64 50-84 — — 21 8-42

10 | MarnuTHOE 1oje 50 27-75 50 28-66 —

11 | DnaexTpomMarHuTHas 61 41-80 64 51-76 — —
WHOYKIHS

12 | DieKTpOMarHuTHEIE 45 40-54 45 17-34 — —
KOJICOAHWS ¥ BOJTHBI

13 | Onrtuka 61 35-81 35 4-69 6 1-15

Keanmosas ¢puzuxa

14 | CTO 50 33-63 — — — —

15 | KopmyckymnsipHo- 43 25-60 42 12-79 14 8-22
BOJIHOBOM Ayaiu3M

16 | ®usnka aToma 68 46-85 — — 4 3-9

17 | ®u3uka AaTOMHOTO 66 47-85 — — — —
aapa

18 | Meroapl Hay4YHOTO 44 26-73 — — — —
MTO3HAHMUS

3amaHusi BBICOKOTO YPOBHS CIOXHOCTH, MpEACTaBisAIoNIe co0oi 3amauu ¢

pPa3BEpPHYTHIM OTBETOM, OTHECEHBI JTUOO K TEME, COOTBETCTBYIOIIEH MocheaHeMy (10 HOMEDPY

* Jlns awanmsa ObUTH BHIODAHBI BAPHAHTBI, KOTODHIC BBIIONHSIIM CPaBHHMbIE MEXKLYy CODOH TIpYIIIbI
JK3aMEHYEMBIX.
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B KoauduKaTope) U3 ypaBHEHUU, HEOOXOIWMBIX JUIsl €€ pEelIeHus, JHOO K paslueny Io
KOHTEKCTY COJEp)KaHMs (HampuMep, €CiIM B 3aJade paccMaTpUBaeTCs pacnaj sjapa, HO
UCIIOJIB3YIOTCSL 3aKOHBI COXpPaHEHMsI UMITyJbCa U HHEPruH, TO 3a/ady OTHOCAT K SJAEpHOMN
dusuke).

Tax kak otaenbHOW nuHUEeH 3amanuii (A30) B BapwaHTaxX 3TOTO ToOJa MPOBEPSUIUCH
YMEHHUS METOJI0JIOTHYECKOTO XapakTepa, TO PEe3yJbTaThl MX BBHIMOJHEHUS MPEJCTABICHBI B
Ta0IHIIE OTAEITHLHON CTPOKOM.

[Ipu BbIMOTHEHWH 3a7aHUl Ha 0a30BOM YypOBHE HamOojee TPYIHBIMH OKa3alliCh
3JIeMEHThl TeM «MeToabl Hay4HOro mno3HaHus», «KopmycKysaspHO-BOJHOBOW Ayaiu3m» U
«ONEeKTpOMarHuTHBIE KONeOaHWs W BOJHBD. Ha MOBBIIEHHOM YPOBHE OCYIIECTBISIICS
KOHTPOJIb JIIIb 11 comepKaTenbHBIX TeM, U HanboJiee MPOOJIEMHBIMHA OKa3aJHCh BOIPOCHI
M0 ONTHKE, DJIEKTPOCTATUKE U TepMoauHamuke. Hinke mpuBeneH Oonee MOIpOOHBIA aHATH3
KOKIOW M3 cepuil 3aJaHUi MO 3TUM TeMaM B 3aBUCUMOCTH OT (POpPMBI IpEACTaBICHUS
3a/laHui ¥ YPOBHSA UX CIOKHOCTH.

4.4.1. AHau3 BbINIOJIHEHH S 3a1aHUIi ¢ BLIOOPOM oTBeTa (YacTh 1)

Mexanuka
Ha nonto MexaHuKM NPUXOIAUTCS OYTH TPETh 3a1aHuil ¢ BbIOopoM oTBeTa. [Ipu aTOM
BO BCEX BapUaHTAaX [MPOBEPSIOTCA DSJIEMEHThl COJAEpPX aHUsA, OTHOCSIIMECS K TeMam
«Kunemarukay, «/luHamMuka», «3aKOHbl COXPAHEHHUS B MEXAHHMKE», «IJIEMEHTbI CTaTUKH,
«Konebanust 1 BOMHB. BONBIIMHCTBO 3aaHMii naxe 0a30BOrO YPOBHA IO MEXaHHKE
TpeOYIOT TpOBENEHUs XOTs OBl AJIEMEHTapHBIX pacueToB. Kpome Toro, cpeau 3amaHuit
MOBBIIIEHHOTO YPOBHS 10 MEXAHHMKE, KaK MPaBUJIO, BCTPEUYAETCS OJHA WM JBE PACUETHBIE
3a/1a4n.
Ha ypoBHe 65% BBINIOJIHEHUSI U BBIIIE YCBOEHBI AJIEMEHTHl 3HAHUMN, MPOBEPSEMBIE
CJIEYIOIMMHU 331aHUSMU 0a30BOT0 YPOBHS:
- OmpeneleHHe CKOpPOCTH TO TpaduKy 3aBUCUMOCTH IYTH OT BpPEMEHH UL
PaBHOMEPHOIO JBUKEHUS;
- OIpeleNeHre YCKOPEeHHUs Mo rpauKy 3aBUCMMOCTH CKOPOCTH OT BPEMEHU;
- 3aBHUCUMOCTb LICHTPOCTPEMUTEIILHOTO YCKOPEHUS OT pajuyca 1 JUHEHMHON CKOPOCTH;
- pacyer CKOpOCTH, IIyTH ¥ BPEMEHH JBUKCHHUS IPU CBOOOTHOM IaJICHHH;
- TIOHUMaHHe TpeTbero 3akoHa HbioToHa (paBEeHCTBO CHUJI M UX HAIIpaBIICHUE);
- IpuMeHeHue GOPMYJIbI IS CUIIBI TPEHHUS;
- TmpuMeHeHHue GOPMYIIbI IS CUIIBI YIIPYTOCTH;
- yCIIOBHE PaBHOBECHS pblUara;
- THUAPOCTATUYECKOE JABJIECHUE KUAKOCTH;
- 3aKOH BCEMHUPHOI'O TSATOTEHMUSI,
- mpuMeHeHHe (HOPMYIIbI ISl KHHETUYECKON SHEPTUH;
- 3aKOH COXpaHEHHs UMIyJbca (ONpe[esieHue HampaBiIeHUs Ppe3yJbTUPYIOLIETO
UMITyJIbCa MPH HEYIPYTOM yAape);
- 3aBHUCUMOCTbH JJIMHBI BOJHBI OT YaCTOTHI KOJIEOAHUN U CKOPOCTH.
Hwxe mnpuBeaeH npuMmep TUNMYHOTO 337aHUsl 0a30BOr0 ypOBHA, C KOTOPBIM
CpaBIsIIOTCS 86% TECTUPYEMBIX.

Ilpumep 1.
Teno ynano ¢ HeKomopol 6biCOmMyvl C HYNe60U HAUANLHOU CKOPOCMbIO U NPU yOape O 3eMio
umeno ckopocmo 40 m/c. Yemy pasno epems naoenusn? Conpomuenenuem 6030yxa npeHebpeys.

) 025¢ 2) 4c 3) 40c 4) 400 c

Omeem: 2
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Crnenyer OTMETUTh, YTO, IO CPABHEHUIO C MPOLUIBIM T'OJ0M, YIYUYIIHIACH PE3YJIbTaThI
JUIS 3aJJaHU, TPOBEPSIONIUX AIEMEHTHI COACPKAHNUS OCHOBHOM IIKOJBI (PaBHOBECHE phlyara,
rugpocraTiueckoe aapneHue). Cpeau 3amaHuil 0a30BOrO YPOBHS 3aTPyIHEHHS BBI3BAIU
BOMPOCHI, TPOBEPSIOUINE CIETYIOIINE HIEMEHTHI:

1) ILlentpocTpeMutenbHoe yckopeHue — 52% BBIMONHEHUS, IPUYEM OCHOBHAS OIIMOKa
ObL1a CBsA3aHA HE C HE3HAHUEM (POPMYIIbI, a C BBIYUCICHUSIMH KBaIpaTa CKOPOCTH.

2) Pacuer Mmexanumueckoil paboTel — 62%. 37ech HCHONB30BAIKNCH YCIOBHUS, KOT/a
coBepuiaroniast paboTy cuiia Obljla HallpaBJIeHa MO YIJIOM K IepeMEeNIeHHIO, MOICYET
KOCHHYCa yria BHEC HauOoJbIlIee KOTMYECTBO OMIMOOK.

3) TorenumanbHas sHeprus AeGopMUpOBaHHON NPYKUHBI — 48%.

Ilpumep 2.
Ilepsonauanvhoe yonunenue npysscunvl pagno Al. Kax uszmenumcs nomeHyuanoHas sHepeusi
NPYIAHCUHDBL, eCiu ee YONUHeHUe CmaHnem 8080e Oonbule?

1) yeenuuumcs 6 2 paza (35%)
2) yeenuyumcs 6 4 pasa (51%)
3) ymenvwumcs 8 2 paza (14%)
4) ymenvwumcs 6 4 pasa (5%)

Omeem: 2

Pacnpe,ueneHHe MPOLICHTA BBIIIOJHCHUA MO AUCTPAKTOPAM IMOKA3bIBACT, YTO YYaAIIUCCA
00 ommOarTCsl C BO3BEJIEHUEM B KBaapar, JUOO IMyTaloT (GopMyiy s MOTEHIIMAIBHON
SHEPruM JePOPMUPOBAHHON MPYKUHBI C (POPMYIION /ISl CHIIBI yIIPYTOCTH.
4) 3aBUCHMOCTH TIEpHO/Aa KOJEOAHMH MATEeMaTHYECKOTO MasTHHKA OT JJIMHBI HUTH U
HE3aBUCUMOCTb OT Macchl Ipy3a — 56%.

Ilpumep 3.
Ecnu u Onuny mamemamuuecko2o MAsmuuKd, U Maccy e2o epy3a yeeiuuums 6 4 pasa, mo
nepuoo c8000OHBIX 2APMOHUYECKUX KOAOAHUL MASMHUKA

1) yeenuuumcs 6 2 paza
2) ysenuuumcs 6 4 paza
3) ymenvuwumcs 6 4 paza
4) ymenvwumces 6 2 paza

Omeem: 1

5) Mexanuyeckue BoiHBI (rpaduk, pazHocTh (a3) — 59%. 3mech HeoOXoaMMO OBLIO
OTIPENICNTUTh PA3HOCTh (a3 MEXKIy pa3IHMYHBIMH TOYKAMH HA PHCYHKE TNPOdUIIs
Oery1iel BOJIHBL. Ydaliuecs: XOpolo CIPaBIUINCH C TOYKAMHU, U1l KOTOPBIX Pa3HOCTb
¢a3 cocramsiia T WK 27, HO OIIMOATKCH B CITy4ae caBHura Ha 1/2 v 37m/2.

B kauecTBe 3a1aHMii MOBBIIIEHHOIO YPOBHS MCIOJB30BAJMCH 3aJaud Ha JBHKCHHE
CBSI3aHHBIX TEJ W 3a/la4d Ha NPUMEHEHHE 3aKOHOB COXPAHEHWsS SHEPrHud W UMIyibca. B
IIEpBOM CiIy4ae Uisl 3ajjay Ha JIBUKEHUE JIByX I'Py30B, CB3aHHBIX HUTHIO, IEPEKUHYTON uepes
HETIOJIBM)KHBII HEBECOMBIN OJIOK, CpEeTHUI MPOLIEHT BHINOJIHEHUs cocTaBui 46%, a s 3a1ad,
I7le OJIHO M3 3THX TeJl JIBUTajloCh IO TOPU3OHTAILHOMY CTONy (0€3 TpeHus), pe3yJbTaThl
OKa3aJIiCh HECKONBKO HIDKE — 41%. Bo BTropom ciyyae ObLIO MPEICTABICHO TPH CEPUU 331a4:

e [IpumMeHeHHe 3aKOHA COXPAaHEHHs UMITYJIbCA K HEYNPYroMy yaapy (BbUIET CHapsiaa u3
CTBOJIA MYIIKH, 3aKPEIVIEHHOTO MOJT YIJIOM K FTOPU30HTY) — 49% BBINIOTHEHHUS.
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e [IpumeHeHHE 3aKOHA COXpAaHEHUS PHEPTrUU W (POpMyIbI [UIst pabOThl CHIIBI TPEHUS
(aBTOMOOMJIB CITyCKA€TCs C TOPbI M TOPMO3UT MO AeWCTBUEM CUIIbI TpeHus) — 47%.

o [IpumeHeHHE 3aKOHA COXPAHEHUS UMITYJIbca U OPMYJIIBI A1l KHHETUYECKOW SHEPTHUH,
KOTOpasi BbI3Bajla HAaMOOJIbILINE 3aTPYJHEHHUS, CPEAHUN MPOICHT BBIMOJHEHUS 3TOM
cepuu 3a1ad coctaBuil Tuib 27%. OnHa U3 ATUX 3a/1ad IPUBEACHA B MpuMepe 4.

Ilpumep 4.

Jocka maccoti 0,5 ke wapHupHo noogeuieHa K NOMOJIKY HA J1e2KOM CMeEpPIHCHe. m
Ha oocky co ckopocmuio 10 m/c naremaem niacmuiunogwviil wapuk maccou 0,2 .\
Ke u npuaunaem K Heu (cm. pucyuox). Ckopocmv wapuka nepeo yoapom I
Hanpagnena noo yeiom 060° k Hopmanu x Oocke. Kunmemuuecxas suepeust o
cucmemvl mej nocie coyoapeHusi pasHa

D 0,7 e 2) 1,0 e 3) 2,9 e 4) 10,0 Jrc

Omeem: 1

MKT u mepmoounamuxa
[To manHOMY pa3zneny B KaXIbld BapUaHT OBUIO BKJIIOYEHO IISATH 33JaHUN ¢ BHIOOPOM
OTBE€Ta, U3 KOTOPBIX 4 — 0a30Boro ypoBHs U 1 — mosblmieHHoOro. o pesynabraram skK3amMeHa
YCBOEHHBIMH OKa3aJIMCh CIEAYIOIIHE dJIEMEHThI COAEPIKAHMS:
- NpuMeHeHHe ypaBHeHUs MeHneneeBa—KamnelipoHa;
- 3aBUCUMOCTb JIaBJICHMs ra3a OT KOHLIEHTPALUU MOJIEKYJI U TEMIIEPATyPHI;
- KOJIMYECTBO TEIUIOTHI IPU HArPEBAaHUU U OXJIAXKAECHUM (pacyer);
- 0COOEHHOCTH TETUIONepeaayH;
- OTHOCHTEJIbHAsI BIAXKHOCTh BO3/yXa (pacuer);
- pabota B TepMoanHaMuKe (Tpaduk);
- NpPUMEHEHHUE YpaBHEHHS COCTOSIHUS rasa.
Cpenu 3a1anuii 6a30BOro YpOoBHs 3aTpyAHEHUs BBI3BAIM CIIEIYIOLINE BOIPOCHI:
1) V3meHeHue BHYTpEHHEM SHEPruM B pa3iMuYHBIX H30Mpolieccax (Hampumep, IOpu
U30XOPHOM yBeJIM4eHUH JaBieHus) — 50% BbIMOIHEHMS.
2) I'paduxu nzonpoueccos — 56%.

Ilpumep 5.
Ilocmosinnaa macca udeanvbHo2o 2asza yiacmeyem 6 npoyecce, nokazauHom T
Ha pucynke. Haubonvuee oasnenue 2aza 6 npoyecce 00Cmuecaemcs

1) 6 mouxe I

2) Ha ecem ompeske -2
3) e mouke 3 0
4) Ha ecem ompeske 2—3

Omeem: 1

3) Omnpenenenue BIaXHOCTH Bozayxa — 50%. OTu 3amaHus copepkanu ¢ororpaduro
MICUXPOMETPA, MO0 KOTOPOH HEOOXOAUMO OBLJIO CHATH MOKA3aHUS CyXOTo U BJIa)KHOTO
TEPMOMETPOB, @ 3aTEM ONPEACIUTh BIAKHOCTH BO3/lyXa, BOCIOJIb30BABIINCH YACThIO
NICUXPOMETPUUYECKON TaOIUIIbI, TPUBEACHHOM B 3a/1aHUU.

4) IlpumeHeHHe NMEpPBOro 3aKOHA TEPMOJMHAMMKH. DTH 3aJaHMs OKa3ajauch Hambosee
CIIOXHBIMU CpelM 3aJaHuii 0a30BOr0 YPOBHS IO AaHHOMY pazmeny — 45%. 3xech
HEoO0X0uMO OBIJIO BOCIMOJIB30BAaThCS T'pa)UKOM, ONpPENEeNUTh BHJl H30Mpolecca
(ucrionb3oBaIUCh JIUOO H30TEPMBI, JUOO H30XOpPbI) U B COOTBETCTBHUM C 3TUM
ONpPEAEINTh OJUH U3 IIapaMeTPOB M0 3alaHHOMY ApyTroMy.
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Cpenu 3aiaHuii MOBBIIIEHHOTO YPOBHSI OBLIM MPEICTABIICHBl pacueTHbIE 3aJaud Ha
IPUMEHEHUE YpPAaBHEHUS COCTOSIHMS Ta3a, C KOTOPBIMH CIpPaBWIOCH B cpenHeM 54%
yyaluxcs, a TakkKe HCIOIb30BaBIIMECS paHee 3aJaHus Ha OIpejaesieHue HW3MEHEHUs
napamMeTpoB HUACAIIBHOI'O Tra3a B IMPOHU3BOJIBHOM IIPOLICCCE. C HuMH YCIICIHO CIIPaBJISACTCA
JUIIb TpyNna CWJIBbHBIX BBITYCKHUKOB, a CPEIHUN IPOLIEHT BBIIOJIHEHUS cocTaBui 45%.
OnHO U3 TaKUX 33JIaHUN MPUBEJIEHO HUXKE.

Ilpumep 6 P A
B cocyoe, 3akpeimom nopuwinem, Haxooumcs uodeanvuuvlii 2as. Ilpoyecc
UBMEHEeHUsl COCMOSIHUA 2a3d NOKA3aH Ha oduazpamme (cm. pucyHok). Kax
MeHsIca 0bvem 2asza npu e2o nepexooe u3 cocmosanusi A 6 cocmosinue B?

1) e6ce epems ygenuuusancs

2) 6ce epems yMeHbULaNCs
3) cuauana ygenuuusaucs, 3amem yMeHbuacs
4) cHayana ymeHvwiancs, 3amem y8eaudUSAICs

Omeem: 1

Inekmpoounamuxa
Io pazneny «2neKTpoAMHAMUKa» KaXIbli BapUaHT cojepxkai 9 3agaHuil ¢ BBIOOpOM
oTtBeTa (7 M3 HUX Ha 0Aa30BOM YPOBHE M 2 Ha TOBBIIIEHHOM), NMPU 3TOM B Pa3HBIX CEPHUAX
BapHAHTOB MPOBEPSIIUCH PA3TMYHBIC JIEMEHTHI COICP KAHUS, OXBATHIBAIOIIUE BCE MIECTh TEM
pazzena « QNeKTPOAMHAMHUKA.
Ha 6a3oBOM ypoBHE IIPOIEMOHCTPUPOBAHO YCBOCHHE CIICAYIOIINX 3JIEMEHTOB:
- B3auUMO/ICICTBHE 3apsIOB;
- MPUHIMI CYNEPHO3ULNHU I KyJIOHOBCKUX CHJI (OIPEECIIEHUE HAIIPaBJICHU);
- 3aBHCHUMOCTb 3JIEKTPOEMKOCTH KOHJEHCATOpa OT IUIOIMIAAU IUJIACTHH U PACCTOSHUS
MEXy HUMU;
- nmpuMeHeHune 3akoHa Oma s ydacTka Ienmd W (GOpPMYNbl Ul YAEIHHOTO
COTIPOTHUBJICHHUS,
- MOIIHOCTh JIEKTPUIECKOTO TOKa (TpauK CHIIBI TOKA OT HANPSKECHUSA);
- CpaBHEHHME MOLIHOCTH, BBIICIAIOIIEHCS HA PE3UCTOPAX MPU UX IMOCIEAOBATEIbHOM U
napasuieIbHOM COSUHEHUU;
- npuMeHeHue 3akoHa Jxoyns-Jlenua;
-  MAarHUTHBIN MOTOK;
- MOCTpOCHHE U300paKeHUs B JINH3E;
- 3aKOH OTpa)XCHHs CBETa.
CnoXHOCTH BBI3BAIIM TIEPEUHCIICHHBIE HIDKE 3a/1aHUs 0a30BOTO YPOBHS:
1) JupnekTpuku B 3JE€KTPUYECKOM I0JIE, CPETHUM MPOLICHT BhIoNMHeHus — 44%.

Ilpumep 7.
lea cmeknannvix xyouka 1 u 2 cOMU3UIU BNIOMHYIO U NOMECMUNU 8 @ L
eKmpuyecKoe noje OMmpuyamenbHo 3apANCeHH020 wapd, KaKk NOKA3aHO 8

8epxHell yacmu pucyHka. 3amem KyOUKU pas08UHYIU U Ve NOMOM yopanu 11l
3apsdceHHbll wap (HudcHAas dacme pucynka). Kakoe ymeepocoenue o
3HAKAx 3apsa008 pazoeneHnvix Kyoukos 1 u 2 npasuivbHo?

1) 3apsaoel nepsoco u 6mMopo2o KyOUKO8 NOJIOHCUMETbHBL

2) 3aps0bl nepeoeo u 6Mopo2o KyouKo8 ompuyameibHol

3) 3aps0 nepgoco KyouKa noaodxcumenet, 3apsao 6mopozo — OmpuyamesieH
4) 3apsaovl nepeoco u 8Mopo2o KyouKos pasHvl Hyi0

Omeem: 4
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3neck moutu 30% yyamuxcsi BBIOUpaOT TPETUH JUCTPAKTOP, HE MMOHUMAasl, UTO peyb B
3a/IaHUM UJIET O IUAJIEKTPUKAX, a HE O MPOBOJIHHUKAX.

2) llpuMmeHeHHE MPHUHLMIIA CYNEPHO3ULUU I HANPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO
noJis (orpezesieHue HalpaBlICHUsT PEe3yJIbTUPYIONICH HAMPSHKEHHOCTH M KaueCTBEHHOE
CpaBHEHHUE BEJIMYMHBI HATIPSHKEHHOCTHU B Pa3HbIX Toukax) —40%.

3) Ilpumenenue 3axoHa OMa 71 yyacTKa LENH U CMEIIAHHOE COEAMHEHUE IPOBOIHUKOB
(cxema) — 39%. Kpaitne HM3KHII pe3yibTaT Uis TUIUYHOTO BOMPOCa, B KOTOPOM
npeajgarajach cxema U3 IMATH OJMHAKOBBIX PE3UCTOPOB, COCIWHEHHBIX B JIBE
napasuielbHble BETBU IO /IBa U TPH PE3UCTOpa COOTBETCTBEHHO. Heobxoaumo ObL1o
OTIPE/ICTIUTh CHITY TOKA WJIM HANIPSDKEHUE HAa KaKOM- THOO M3 PEe3UCTOPOB.

4) Onmnpenenenue HarpaBiieHus CHiIbl AMiiepa — 54%.

5) DHeprus MarHMUTHOTO IOJI KaTyIIKHU ¢ TOKOM — 55%.

6) XapakTepUCTHKH 3JIEKTPOMArHUTHBIX BOJIH Pa3IUYHbIX Auana3oHoB — 47% u cBoWCTBa
ANEKTPOMArHUTHBIX BOJMH — 52%. DTU KavyeCTBEHHBIE BOIPOCHI OKA3aJIHCh CaMbIMHU
CIIO)KHBIMH M3 3aJlaHuil 06a30BOro ypoBHS 1O 3JeKTpoauHamuke. Huke mnpuseneH
IIpUMEP OJHOTO U3 ATUX 3aJaHUM.

Ilpumep 8.
Cpeou npusedeHHbIX NpuUMepos8 3JeKMPOMASHUMHBIX BOJH MAKCUMATbHOU ONIUHOU BOJIHbL
obnadaem

1) ungpaxpacnoe usnyuenue Connya

2) ynempaguonemosoe usnyuenue Connya

3) usnyuenue y-paouoaxmuenozo npenapama
4) usnyuenue aHmeHHbl paouoOnepedamyuKa

Omeem: 4

Cpenu 3ajaHuil TMOBBIIEHHOTO YPOBHS IO 3JEKTPOJAWHAMHUKE JUIIb JJS JBYX
AJIEMEHTOB COJIEPKaHUs CPETHUMN NMPOLEHT BBIMOIHEHUS TpeBbian 65%:
- SIBJICHHE DSJCKTPOMArHUTHOM WHAYyKUuMU (ycrmoBusi Bo3HuKHOBeHUs JJIC
WHIYKINN);
- mpuMeHeHue 3akoHa Oma i MOJTHOU LIETH.
YpoBeHb BBITTOJTHEHHUS OCTAJIBHBIX 3aaHui oka3aics Hke 50%:
1) IIpumenenue popmynsl Tomcona —45%.
2) Onpenenenve HanpapineHus cuibl Jlopenna — 44%.
3aBUCHMOCTb IIOKa3aTelsl MPENOMIIEHHs cpeAbl OT ckopocTu cBera — 48%. B atux
3aJja4yax MPOILEHT BBINMOJIHEHUS CYIECTBEHHO pa3inyalics B 3aBUCUMOCTH OT TOTO, KaKylo U3
BEJIMYMH HEO0OX0UMO OBLIO HAWTH: IS ONPEEIICHUsI CKOPOCTH CBETA B BEIIECTBE — MOPSAKA
60%, a s onpezaeneHusi aOCOMIOTHOTO ToKa3arens npeiaomienus — 45%. Hwwke npusenen
MpUMEP OJHOTO U3 TAaKUX 3a/IaHUM.

Ilpumep 9.
Cunyc npedenvbHo20 yeia NONHO20 BHYMPEHHE20 OMPANCeHUsl HA 2paHuye CMmeKio — 8030yX
pasen 8/13. Abcomomuviii nokazamenb nperoMieHUs CMeKLAd NPUOIUUMETbHO PAGEH

1) 1,63 (48%) 2) L5(7%) 3) 1,25 (7%) 4) 0,62 (37%)
Omeem: 1

VYkazaHHple B CKOOKaX MPOIEHTHI BHIOOpAa ITUCTPAKTOPOB AEMOHCTPUPYIOT, YTO
JlaJIeKoe OT peajibHOr0 3HAYCHUE I ToKazaTens npeaomieHus 0,62 moib30BaIOCh 10BOJBHO
OonbIol nmonmyssipHOCTRIO. ClleI0BaTEeNbHO, YUalliecs IPUMEHSIOT 3HaKOMYI0 (GopMyITy, HE
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3aIyMbIBasICh O COOTBETCTBUU JACHCTBUTEIHLHOCTHU MOJIYYEHHOTO OTBETa. 10 K€ caMoe MOXKHO
CKa3aTh M O 3aJayax Ha OINpEIEJICHHE CKOPOCTH CBETAa, B KOTOPBIX 3HAUYMTEIILHOE YHCIIO
HIKOJIFHUKOB BbIOKpAJIO 3HAUEHHUS, OOJIbIINE CKOPOCTH CBETA B BaKyyMe.

Keanmoesasn ¢pusuxa

ITo pa3geny «KBanToBasi (hu3zuka» B HEpBYIO YacTh pabOTHl OBUIO BKJIIOYEHO IATH
3aJjaHuil, U3 KOTOPBIX 4YeThbIpe 0a30BOr0 YPOBHS M OJHO — MOBBINICHHOTO. YCBOEHBI Ha
0a30BOM ypOBHE CJIEIYIOIINE 3IEMEHTHI COACPIKAHUS:

- JIMHeNYaThie CIEKTPBI;

- ypaBHEHWUS SJEPHBIX PEaKIii, o- U B-pacmajsl;

- mocrynarsl bopa;

- TepuoJ Mojypacmaja;

- 3aKOH paJIMOAaKTHBHOTO pacraja (ompeneaeHe mepruo/ia morypacmaia mo rpaguky).

3aTpyJHEeHUs BBI3BAIM 3a/laHUs Ha OIpeesieHHe SHEPruu 1 uMirysbca porona — 50%
M Ha NPUMEHEHHE 3aKOHA paJUuOaKTUBHOro pacnaga — 58%. B 3amaHuax BTOporo Ttumna
yyamiyecs: 3a4acTylo IMyTald KOJIWYECTBO PACMABIIMXCS M OCTABIIMXCS HEPACHaBIIUMUCS
anep.

Ha mnoBblieHHOM YpOBHE NpOBepsUIMCh siBIeHHE (OTOdPPeKTa U NpUMEHEHHE
ypaBHeHUs JiHmTelHa 1 GoTtodddekra. B mocnennem ciydae ¢ pacyeTHBIMU 3aJladyaMu
CIpaBIIsTIOCh TpUMepHO 52% BbimyckHUKOB. Cepus ke 3aganuil (cMm. nmpumep 10) okazanach
KpailHe CJIOHOW. B HEKOTOpBIX W3 HUX HEBEPHBIA AUCTPAKTOP BBIOHMpAJICS dYaIie, 4em
BEPHBII OTBET.

Ilpumep 10.

B onvimax no pomosppexmy e3snu nnacmumny uz memania ¢ pabomoii eixooa 3,4-107"° Iiic u
cmanu océewams ee ceemom wacmomst 3-10™ T'y. 3amem wacmomy ysemuuum 6 2 pasa,
0CMABUE HeUSMEHHbIM YUCLO POMOHO08, nadarwux Ha niacmuty 3a 1 c. B pesynomame smozo
YuC0 pomosnekmpoHnos, nokuoarowux niacmuny 3a I c,

1) mHe usmenunoco

2) cmano me pasHviM HYJ0

3) yeenuuunocs 6 2 paza (43%)

4) yeenuuunoco menee yem 6 2 pasa

Omeem. 2

[Ipu BBIOOpE TpETHEro AUCTPAKTOPA BHITYCKHUKH, OYEBUAHO, HE OOpaliaii BHUMaHUs
Ha TO, YTO B YCJOBUHU NPHUBEACHO 3HAYCHHE PAaOOTHI BHIXOJA U MEPBOHAYAIBHOM YaCTOTHI
(OTOHOB, SHEPTUS KOTOPBIX MEHbIIIE PaOOTHI BBIXO/A.

kkk

3amanust A30 B Bapuantax 2007 r. ObUTH MOCBSIIEHBI MMPOBEPKE METOAOIOTHUYECKHUX
yMeHui. [Tpu 3TOM UCHOIB30BaIUCh CEPUN 3aJaHUI HA TIPOBEPKY YMEHHUIA:

A) cTpouth rpaduK MO IKCIEPUMEHTATBHBIM TOUYKAM M PACCUUTHIBATH 3aJaHHBIN
k02 unment;

b) nenate BBIBOBI 1O pe3yibTaTaM SKCIIEPUMEHTA.

B cnyuae (A) npennaraquch pUCYHKH ¢ KOOPAWHATHBIMH OCSIMU, Ha KOTOpbIE ObUIH
HAHECEHbl OKCIIEPUMEHTAIbHBIE TOYKH C OO0O3HAYEHUEM TMOTPEIIHOCTeH H3MEPEeHUH.
Heo6xoanMo ObLTO MPOBECTH TMPSAMYIO M OMPECIIUTh MPUMEPHOE 3HaYCHHE KOAPPHUIHEHTA
YKECTKOCTU TPY>KHHBI, COMIPOTUBIICHUE PE3UCTOPA, YCKOPEHUE U T.M. B Tex ciydasx, kormaa
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rpaduK MOPOXOJWJI 4Yepe3 Haydalo KOOPAMHAT, DPEe3yJlbTaThl BBIIOJHEHHS COCTaBISUIM B
cpenHeM 50%. Huwxe npuBeneH npuMep 3aaHusi, KOTOPOE BBITOJHUIN 52% BBIITYCKHUKOB.

Ilpumep 11.

Kocmonaemer uccnedosanu 3agucumocms cuivl msaxcecmu om maccel F.H
mena Ha nocewenHol umu nianeme. Iloepewinocme usmepenus cuibl
msrcecmu pasna 4 H, a maccot mena — 50 2. Pezynomamsl usmepenuii s
C yuemom ux nozpewHocmu npeocmaegnenusvl Ha pucynke. CoenacHo 10
IMUM  UBMEPEHUSM, YCKOpeHUe C80000H020 Nnaodenus Ha niameme 5
npUOIUIUMENLHO PABHO 0 1 2

3 m,Kr

1) 10m/ 2) 7w 3) 5w 4) 25m/c

Omeem.: 2

OmHaKo B TOM ciydae, KOTJa Mpemaranoch Eg, 107 bk
MOCTPOUTh TpadK, HE TMPOXOMSAIIMNA Yepe3 Hayajo 8
KOOpJIWHAT, PE3yJbTaThl BBIMOIHEHHS 3aJaHHs PE3KO 1
CHWKaNMMCh. Tak, Hampumep, C  OINpeACICHUEM 32 t
noctossHHOM [lmanka mo rpaduky 3aBUCHMOCTH SHEPTUH 6 b
(OTORIIEKTPOHOB OT YACTOTHI MATArOMIMX (POTOHOB (CM. i

PUCYHOK CIIpaBa) CIIPaBUIIOCH JIUIIL 36% TeCTUPYEMBIX.

==

A4

0 >4 6 8 v.10°In
Haubonbiume 3aTpyAHEHUs BBI3BAIM 33JaHUS, B KOTOPBIX ObLI MPEICTaBICH rpaduk
3aBUCUMOCTH JJIUHBI NPY>KUHBI OT MAacChl Ipy3a, a HE MPUBBIYHOTO YJJIMHEHHUS OT MAaCCHI.
OnHO M3 ATUX 3aJlaHUil MPUBEICHO B mpuMepe 12. 3aech HAWTHU yJIMHEHWE W TOACYHUTATh
KECTKOCTh cMoriu juiib 18% BbeimyckHukoB. Ilpu 3TOM B 1esiom ¢ 3TOM cepuei 3anau
(cpeaHuii MPOLIEHT BBIMONHEHUS MO cepuu 35%) crnpaBUINCh TONBKO 46% OTIMYHUKOB, a

Pe3yNbTaThl y4alUXcs, NOMYyUYUBIIUX «4» U «3», MPAKTUUECKH HEOTIMYUMBI APYT OT Apyra:
37% u 35% CcOOTBETCTBEHHO.

Ilpumep 12.

Ha 2epaguke npedcmasnenv pezyiomamoi
UBMEPEeHUsL ONUHbL NPYICUHbL NPU DATUYHBIX — °
BHAYEHUAX MACCHl 2PY308, NeHCAWUX 8 dauiKe g
NPYIHCUHHBIX 8€CO8 (CM. PUCYHOK).
C yuemom  nocpewHocmeu  uzmMepeHuul g8 H
(Am=+12  Al=+02cm) owcecmxkocmb
npyscunsl k npubausumenvHo pasna g

(S}

1) 7Hm 2)10Hm 3)20 Hu 4) 30 H/m :

0 10 20 30 40 50 m.r

Omeem.: 3

B cnywae (b) B 3amaHum mnpeanaraigach Tabiuia C pe3ysibTaTaMH Kakoro-imodo
9KCTIIEPUMEHTa, W HEOOXOAMMO OBUIO BBIOpaTh TOT BBIBOJA, KOTOPBI MOT CIEIOBaTh U3
MPUBCACHHBIX 3KCICPUMCHTAJIbHBIX HAaHHBIX. O)IHO U3 TaKux 33,I[aHPIf;I, C KOTOpPBLIM YCIICIIHO
crpaBuiIoch 65% TeCTUPYEMBIX, TPUBEICHO HIXKE.
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Ilpumep 13.

Hccneodosanacy 3asucumocms pacmsadjicenus dccyma Om NPULONCeHHOU cuavl. B mabauye
npueeoenvl pe3yibmamsl COOMEEMCMEYIOUWUX U3MepeHull.

FH

0

2

4

6

8

10

Al em

0

0,4

0,8

1,3

1,5

21

Toepewnocmu uzmeperuil cuivl u OauHbL Hceyma pashsvi coomeemcemesentno 0,5 H u 1 mm. Ha

OCHOBAHUU IMUX PE3YTILINATNOE MOICHO COeNAMb 8bl800.

1) orcecmxocmob occyma paena 200 H/m

2) 3axon I'yka evinonnsaemcs moavko npu cunax pacmsaxicernus, meHouiux 4H

3) owcecmrocms dncecyma cHauana ymeHvuiaemcs, a npu oonvuux snavenusx Al ona
yeeauuugaemcs

4) ¢ yuemom noepewnocmeti usmepenutl 3akon I yka 6bInonHAemcs npu 6cex 3HAYEHUAX CUbl

Omeem: 4

[Ipu BBITIOJIHEHUH TaKWX 3aJlaHUA HEOOXOIUMO OBLIO JIMOO MOCTPOUTH TpaduK, JTUO0
NpeACTaBUTh cebe C y4eTOM MOTPEIIHOCTEH, JIOKATCS JIM SKCIEpUMEHTAIbHbIE TaHHbIE Ha
npsimyto. Takoro poja 3a1aHusi OKa3ajJuch BIOJIHE MO cujiaM oTiau4HUKaM (80% BBIMOITHEHMS)
u "xopommuctam" (65%). B menom ke ¢ HUIMU CHPaBISIOCh YyTh OOJIbIIIE MOJOBUHBI yUAIIUXCS
(56%).

3amanust A30 oTHOCHIMCH K 0a30BOMY YpPOBHIO CIIO)KHOCTH, HO pe3yJIbTaThl HX
BBIMIOJIHEHUSI, K COXKaJeHHMIO, OKa3aJlUCh CYIIECTBEHHO HIDKE oxuaaemoro. OueBHIHO,
CKa3bIBAE€TCS HEAOCTATOK TAaKOro poJa 3aJaHui B TPAAULMOHHBIX 3aJauyHUKAX H
TUIAKTHUECKUX Marepuanax. Kpome Toro, mnpoBepsieMble B O3THX 3aJaHUSIX YMEHHUS
(GopMHpPYIOTCS B OCHOBHOM TP BBIITOJHEHUH JTA00OPATOPHBIX pabOT, 00BEM KOTOPBIX B CBSI3H C
YMEHBIIIEHHEM KOJM4YecTBa y4eOHBIX YacOB Ha NpenojaBaHHe (PU3UKU B MOCIEIAHEE BPEMs
MOCTEIIEHHO CHUXKAETCS.

Crnenyer OTMETHTh, YTO ATOT BHUJl JEITEIBHOCTH MpOBEpsuics B BapuaHtax EI'D
BIIEPBbIC, M 3TO TAKX€ MOBJIMJIO Ha YPOBEHb MX BBHINOJHEHHs. B nmanpHeimem o0beM 3THX
3amannii B KMMMax Oyner THOCTEeNeHHO pacTH, MO3TOMY HEOOXOIWMO INMHpE BKIOYATH B
NpPaKkTUKy MpPENoJaBaHus NpeaMera pasnudHbie (opMbl paboThl, (OPMHUPYIOIIUE KaK
TEOPETUUECKHE 3HAHUSI O METO[aX MO3HAHUs, TaK U PA3IUYHbIEC HKCIIEPUMEHTAIbHbIC YMEHHUS.

4.4.2. AHa1u3 BBINOJIHEHN S 3aJaHUI ¢ KPATKUM OTBETOM (4acTh 2)

Bo BTOpoOii uYacTH 3K3aMEHALMOHHOW pPabOTHl COAEPKAINUCH pacueTHHIE 3a7aud C
KpaTkuM oTBeToM no Mexanunke, MKT u TepMmonuHamuke, sinekTpoauHaMuke. B aTom romy
3a/laHus IO KBAaHTOBOM (PM3UKE B ATY YacTh pabOTHI HE BKIIOYAIUCH.

YpoBeHB CIIO)XKHOCTH 33JJaHUl C KpaTKUM OTBeTOM B BapuaHTax 2007 T. ObLT B 1IEJI0M
HECKOJIbKO HUXE, YeM B Mpeablayuiue rojasl. OueBUIHO, 3TO MOBBICHIIO MPUBJIEKATEIHLHOCTD
BTOPOIl YacTH pabOThl U YBEJIUYWIO OO YUAIUXCsl, IPUCTYNAIOUINX K BBIIOJHEHHIO XOTS
Ob1 otHOTO M3 3aManuii B1-B4. B 3aBucuMocTy OT TeMaTUKH 3a/1a4 MPUBOJIUIN OTBETHI K HUM
oT 58 1o 95% Ttectupyemsix. [lprueM «IpHBIEKATENBHOCTH) ONPENEIAIACh HE CTOJIBKO
TEMAaTUKOM  3aJaHUil WM  CJIOXKHOCTHIO  MAaTE€MaTUYECKHX  PacueToB,  CKOJbKO
«CTaHJAPTHOCTHIO» (OPMYIUPOBKH. Yclexa B 3alUCH MPaBUIBHOTO OTBETa YIaBaJIOCh
JMOOUTHCS OTHIOAL HE BCcEeM: pa3dpoC YYaCTHHMKOB JK3aMeHa, monyduBimx ( OaioB 3a
BBITIOJITHEHHE TEX WJIM MHBIX 3aJIaHUKA C KPAaTKUM OTBETOM, Kosebnercs ot 23 no 65%. (3aech
CTOUT 3aMETUTh, YTO B KAue€CTBE MPABWIbHBIX 3aCUUTHIBAIUCH U OTBETHI, IMOJIYYEHHBIE,
HaIlpuMep, MyTeM HEBEPHOIO OKPYTJIEHUS WU HUCIIOIb30BAHUS OTINYHBIX OT IPUBEJICHHBIX B
TabnuIe BapuanTa GU3NIECKUX MOCTOSHHBIX).

B Ttabmume 4.13 mnpexncraBieHa TeMaTWKa BCEX HCIIONB30BABIIUXCSA 3a1ad |
pe3yIbTaThl UX BBITTOJIHEHHUS.
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Taoauua 4.13
Pe3yabTaThl BHINOJIHEHHS 3aJaHHIT ¢ KPATKHM OTBETOM

O003Ha- Cpeogmm
YeHue B TemaTnyeckass NPUHANIEKHOCTD g
paGore BBINOJIHE-
HUS
Bl Kunernueckass M TOTEHIMAJbHAs DHHEPTHs, IpEBpallleHHe 3JHEPrUuv IpHu
COBEpIIICHUHU Pa0OTHL. 34
JIBI>keHue Tena oA JeMcTBUEM CHIIbI YIPYTOCTH. 33
[IpeBpamieHne SHEpruy NPH rapMOHUYECKUX KoJeOaHHUAX Irpy3a Ha MPYKHUHE. 35
B2 [IpumeHeHue TepBOro 3aKOHa TEPMOJIMHAMUKH K U30IMPOIECCaM. 27
[Ipumenenue ypaBHEHHUS TEIIOBOTO OajlaHca (HarpeBaHue U IUIaBJIeHHE). 24
[Ipumenenue ypaBHeHus MenaeneeBa-Knaneiipona. 40
B3 PaBHOMEpHOE NBHKEHUE 3apsSKEHHOM KaIluli B KOHJIEHCATOPE. 23
N3MeHeHne KUHETUYECKOM SHEPIHM 3apsKEHHOM 4YacTUllbl NPU JABUXKCHHUH B
3IEKTPOCTATUYECKOM II0JIE. 24
JeiicTBue cuiibl AMnepa Ha IPOBOJHUK B MATHUTHOM IIOJIE. 53
B4 CBs13b a0COJTIOTHOTO TTOKA3aTENIs TIPEIIOMIICHHSI CPEIIBI C JUTHHOM BOJIHEIL. 27
[Mpumenenue GopmMymsl coduparomiel JINH3BI. 51
[Tpumenenue Gopmysl TMGPaKUMOHHON PEIIETKH. 9

CamMbpIMH TIPOCTBIMH BO BTOPOM 4YacTH paOOThl OKa3aJIuMCh 3aJaud IO TeMaMm
«MarnutHoe none», «l'eomerpuueckas ontuka» u «MKT». Onnako Oonee BbICOKHE, IO
CPaBHEHHUIO C JOPYTUMH TEMaMH, PE3yJIbTaThl BBI3BAHBI HE CTOJIBKO Oosiee KadyeCTBEHHBIM
YCBOGHHEM JIaHHBIX TE€M, CKOJIBKO MEHBIIMM OOBEMOM MAaTeMaTHYECKUX MPEoOpa3oBaHMIA B
9THX 3ajadax. Hwke mnpuBeneH TUNHYHBIA NpUMep 3aJaHHs, C KOTOPHIM CIpaBIISETCS
MOJIOBMHA TECTUPYEMBIX (IIPU 3TOM €€ MpaBWiIbHO pemarT 95% «orinyHukoB» u 80%
BBIITY CKHUKOB, TTOJTyYUBIINX OTMETKY 4).

Ilpumep 14.
Ipsamonunetinoiii. npogoonux Oonunou [ = 0,1 M, no Komopomy meuem MOK, HAXOOUMCS 8

O0OHOPOOHOM MacHUMHOM noae ¢ uHoykyueti B = 0,4 Th u pacnonoscen noo yerom 90° k
—

eexmopy B . Kaxosa cuna moxa, ecnu cuna, deticmeyiowas na npooOHUK CO CMOPOHbL
Mazsnumnoeo noas, paeua 0,2 H?

Omeem.: 5

Huwxe oxupaemoro okazajauch pe3ysibTaTbl PEIICHHs 3aJad MO MeXaHuKe. XOTd
3aJaud TaKOTO THWIIA SBJSIOTCS CTAaHJAPTHBIMM W BCTPEYAIOTCS B KaXKJIOM ULIKOJIBHOM
3a/Ia4HUKE, HO JJOBECTH PEILCHHUE JI0 MPABWIHHOTO YHUCIEHHOTO OTBETAa y/IAETCS, B CPEIHEM,
BCEro JUIIb TpeTh yyacTHUKOB EI'D. Tak, Hanpumep, 3aanue, NpuBeIeHHOE B npumepe 15,
BBITIOJIHUIN 29% UCTIBITYEMBIX.

Ilpumep 15.

Jviorcnuk maccoti 60 ke cnycmuics ¢ eopwi gvicomou 20 m. Kakotl Ovina cuna conpomugienus
€20 0BUICEHUI0 NO 20PU3OHMANLHOU JTIbIJICHE NOCAe CHYCKA, eClu OH OCMAHOBUNCHA, NPOexas
200 m? Cyumamu, 4mo no CKIOHY 20pbl OH CKONb3UNL 6€3 MPeHUsL.

Omeem: 60

3nech mpaBuibHBIM oTBeT 60 H momydaercss mpu MCHONb30BaHUU OAHOM (HOPMYJIBL:
U3MEHEHNE TOTEHIMAIbHON SHEPrHM paBHO paboTe cuibl TpeHus. [Ipu 3TOM pacueTs
npeenbHO N0J00paHbl TAKUM 00pa3oM, 4TOOBI OTBET MOITYYAJICs LETOYUCICHHBIM.
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HeoxunanHo GonbluM okazajics pa3dopoc pe3yJbTaToB MO 3ajlade Ha PaBHOMEPHOE
JNBIDKEHUE 3apsOKEHHOM Karull B KOHJIEHcaTtope. 3/ech BO BCEH CepUM BapUAHTOB
WCIIOJIB30BajJaCh OJIHA W Ta KE€ CHUTyalus, HO TpeOOBAIOCh PACCUUTATh pa3IUYHBIC
napaMeTpsl (HalnpspKEHME Ha IUIaCTUHAX, PAacCTOSHHUE MEXIy IUIaCTUHAMM KOHAEHCATopa,
Maccy Kariy U T.11.). CaMo# CII0OKHOM OKa3ajach Cleayromas 3a1aqa.

Ilpumep 16.

Ihacmunot bonbuwoco  no pasmepam  Nni10CKO20 KOH()eHC‘aWZOP(l —

PAcCnonodcenvl 20puU30HManbHo Ha paccmosHuu d = 1cm Opye om

APOCMPAaHCmee MexHcoy niacmuHamu naoaem kanisa sxcuokocmu. Macca
-6
kanau 4-107° ke. Ilpu xaxom 3Hauenuu 3apsoa q Kaniu ee CKOpPOCHb

opyea. Hanpsoicenue na nnacmunax kondencamopa 5000B. B (;q
+

b0ydem nocmoaunou? Brausnuem 6030yxa Ha O8udiceHue Kaniu
12
npenebpeusb. Omeem svipazume 6 nukokyionax (10"~ Kn).

Omeem: 0,8

3nech BepHblil otBet 0,8 nkKi BeiOpasno Bcero 13% TecTupyemsix.

Pe3ynbpTarel BBINIOJIHEHUS 3aJaHUNM C KPAaTKUM OTBETOM PE3KO CHIKAIOTCSA IIpU
UCTIOJIb30BaHUM B TEKCTE€ (POPMYIUPOBKH, HEMHOTO OTIMYHOH OT TEKCTOB CTaHAAPTHBIX
3ajayHukoB. Tak, HanmpuMep, B OZHOM M3 3aJa4 Ha JBWKCHHME YacTULBl B
AIIEKTPOCTATUYECKOM I10JIe TPeOOBaJIOCh OMPECIUTh MOTEHIMAT TOYKHU TOJsI, B KOTOPOU
CKOpPOCTh TPOTOHA BO3pacTeT B JBa pa3a (MpU STOM HadaibHasg CKOPOCTb M IMOTEHLUAI
HAYaJbHOW TOYKH OBLIM yKa3aHbl). TO €CTh HEOOXOAMMO OBUIO TIOMHHUTH, YTO MPOTOH OyleT
YCKOPATBCA IpPU yMEHbIIEHWH noTeHnuana. Ilpuctynmmwio k ee pemenutro moutu 72%
’K3aMEHYEMBIX, HO 1aTh MIOJHOCTHIO MPABUIIbHBIA OTBET CMOTJIH Jullb 11%.

KpaiiHe Hu3KHMe pe3ysbTaThl NOKa3alu 3aJaHUs HAa NpUMEHEeHue GOopMysbl Ui
TudpakuuoHHON pemeTku. Hibke mpuBeieH npumep Takoi 3a1aqi.

Ilpumep 17.

IInockaa monoxpomamuueckas ceemosdas 60IHA nadaem NO HOPMAIU HA OUPPAKYUOHHYIO
peutemky ¢ nepuodom 5 mkm. Ilapannenvno pewemke nozaou Hee pazmeweHa cooupaowas
auH3a ¢ pokycnvim paccmoanuem 20 cm. Juppakyuonnas kapmuna Hab1100aemcs Ha IKpame
8 3a0Hell POKANbHOU NIOCKOCMU TUH3bL. Paccmosnue meacoy ee enagnvimu makcumymamu -
20 u 2-20 nopaokog pasno 18 mm. Haiioume onuny naoaroweti gonnvl. Omeem @vipazume 6
Hanomempax (Hm), okpyeaue 0o yenvix. Cuumams 05t Manwix yeno8 (¢ << 1 6 paduanax). tg@
~Sine ~ @.

Omeem: 450

Crnenyer oTMETHTB, 4TO B cpeiHeM 42% TeCTUpyeMbIX BOOOIE HE MPHUCTYNajo K ee
BeinosiHeHHo. (IIpu 3Tom mo apyrum 3agavam BTOpoH yacTu pabOThl 3TOT MOKa3aTelslb
00bryHO cocTaBisieT nopsaka 20%). O4eBHIHO, BBHITYCKHUKOB MCITyraja IOMEIEeHHas 3a
TU(PPaKIUOHHOW PEUIETKON JIMH3a, KOTOpas HE BIUSET Ha XOJ PEIIEHUs 3a/Jaud, a Hy>KHa
JIMIIB JUTS TTOJTyYeHHs N300pakeHus Ha HKpaHe.

4.4.3. AHaIM3 BHINIOJIHEHUS 32JaHUI C Pa3BEPHYTHIM 0TBETOM (YacTh 3)

B kauectBe 3amaHMii C pa3BEpHYTHIM OTBETOM TPAJUIMOHHO HCIIOIb30BAINCH
pacueTHbIe 33aa4 10 YETHIPEM paszfiesiaM LIKOJIbHOro Kypca ¢pu3uku. Bee 3amaun BEICOKOTO
YPOBHS CIIOKHOCTH M OTBEYAIOT YPOBHIO BCTYNMUTENbHBIX SK3aMEHOB B BY3bl.

K BbINONHEHMIO 337aHUM C pa3BEPHYTBIM OTBETOM IMPUCTYNAJIO B cperHeM 63% ot
o011ero uncia TeCTupyeMbIX. B oTnuune oT nepBoil yacTu paboThl, KOTOPYIO BHIMOIHSIOT BCE
TECTUPYEMBIE, 3aJauld BBICOKOI'O YPOBHS CIIO)KHOCTH pELIaloT, B OCHOBHOM, YydYalllhecs,
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nonyunBmme Ha EI'D oTnmunbie 1 Xopomme otMmeTkd. [loaTtomy 3aech ropa3go MeHbIIe
3aMETHO BIUSHUE TPYJHOCTEH B MaTeMaTHKE KaK Ha BBIOOp 3ajad JJisl pEIICHHs, TaK U Ha
pe3ynbTathl  UX BbIMONHEHUsA. [IpeumymiecTBo oTAaercd 3aadyaM € THUIIOBBIMH
(bopMyIIUpPOBKaMH, KOTOPBIE XOTS W TPEOYIOT JOBOJBHO TPYAOEMKOTO PEIICHUS CHCTEMBI
YpaBHEHUM, HO HE BBI3BIBAIOT CIOXKHOCTEH C TOUKH 3PEHHUS SICHOCTU (PU3MUYECKOM CUTYyaIlUH.
Haubonbiiee npeanouTeHre UMEIOT 3a/1a4 [0 MEXaHHUKE HA 3aKOHBI COXPAHEHUS SHEPTUU U
uMIyJibca (IpUCTynaer K pemenuo 63%), Ha mpuMeHeHHe NePBOro 3aK0Ha TEPMOAMHAMUKHI
K wu3omporeccam (OepyTcs 3a BeimosHeHHE 46%), a TakkKe HAa MPUMEHEHHE 3aKOHOB
MOCTOSTHHOTO TOKa (MBITAlOTCS BBINOMHUTH 45%). 3amaum ke C HOBOM cHUTyanueit
OKa3bIBAIOTCS CYIIECTBEHHO MeHee MpuBIeKaTeNbHbIMU. Hampumep, 3a1aun Ha Tudpakiiuio
3JIEKTPOHOB HA KPHUCTAILJIE PUCKHYJIM HaYaTh JeiaTh Bcero 16% TecTupyeMbIX.
B Tabnune 4.14 mpuBeieHa TeMaTWKa BCEX 3aJaHUN C Pa3BEPHYTHIM OTBETOM U
CpPEIHUI MPOLEHT BBIMOJHEHUS KaXI0W U3 CEpUil 3aJaHUI.
Tabauna 4.14
Pe3yabTaThl BbINOJIHEHHS 32/1aHMI ¢ pa3BePHYTHIM 0TBETOM

00603- Cpenuuii
HaueHue TemaTHuecKasi MPUHALIEKHOCTD % BBIINOJI-
B padoTe HeHHs®

Cl1 [IpuMeHeHne 3aKOHOB COXpPAHEHUS HUMITYJbCAa W SHEPTUU NPU HEYNPYTrOM

yaape, paboTa CHITBI TPEHUS. 32
[IpumeHeHue 3akoHa COXpaHEHHMS WMITYJIbCa, TPEBPALICHUE SHEPTHH,
JIBIKCHUE Tella, OPOIICHHOTO TOPU30HTAIBHO. 18
JBmkeHHe TeNl TMOA YIIOM K TOPH30HTY (TENI0 CKOJB3UT TMOJI YTIOM K
TOPU30HTY 10 HAKIIOHHON TIIIOCKOCTH). 10

C2 IIpumenenue ypaBHeHuss MenpeneeBa-Kianeliposa U 1nepBoro 3akoHa

TEPMOIMHAMUKH. 37
[IpumeHeHue nepBoro 3aKkoHa TEPMOAMHAMUKYU K U30IIPOLIECCAM. 33
Hcnonp3oBaHne Tra3oBBIX 3aKOHOB, OINpeiefeHHe paboThl MW KOJIMYECTBa
TemoTH (rpaduk mpouecca). 25
C3 3anava mo ¢ororpadusM pearrHOTO SKCIIEPUMEHTa (IBUKEHNE KapeTKH IO
JIEHCTBHEM DJICKTPOABUTATEIS ). 23
KonpeHncatop B Lemu MOCTOSHHOTO TOKa, MpHMeHeHHe 3akoHa Owma g
IIOJIHOM €U U Y4YacTKa LEIu. 23
Konebanus 3apsHKeHHOTO IIAPHKa HA HUTH B DJIGKTPOCTATHYECKOM TI0JIE. 14
C4 IIpenomieHue 1 MoTHOE BHYTPEHHEE OTPaKEHHE CBETA. 7
WnTepdepenius ceera B TOHKOM KIIHHE. 4

IMocTpoeHne n300pakeHUs] B TOHKOM JTHH3E (PABHOCTOPOHHUI TPEYTOJNBHUK C
OJIHOW W3 BEpIIMH B JBOWHOM (POKyce), HUCIONIb30BaHNE (DOPMYIBI TOHKOM

JIMH3BI. 11
Cs5 HarpeBanue Bofbl 31€KTPOMarHUTHBIM U3IyUYEHHEM. 20

Judpakuus  dSIeKTpOHOB Ha  Kpuctamie (MpuMeHeHHne  (OpMYIIbI

T PaKIIHOHHON PEIICTKH ). 8

[IpumeHeHue 3aKOHa COXpaHEHHs SHEPTUH MPH B3aUMOJEHCTBUU 3JIEKTPOHA C

ATOMOM. 6
Cé6 JBmwkeHne (QOTOINEKTPOHOB B MArHUTHOM M 3JIEKTPUYECKOM  TIOJE

(mpuMeHeHne ypaBHeHUs DWHIITeHHA 111 poTodddexTa, HGOpMyT U CHITBI

JlopeH1a ¥ KyJIOHOBCKOM CHIIBI). 15

JBrkeHue 3apspKEHHOM 4YacTULBl MO OKPYKHOCTH, JCHCTBUE KYJIOHOBCKOM

CHUJIBL. 10

Konebanme rpy3a Ha mpyXUHE, COCIMHEHHON HUTHIO Yepe3 HETOBHKHBIN

OJIOK ¢ OPYCKOM, CKOJIB3SIIIIAM TIO CTOJY. 7

> CpeHHMii IPOLIEHT BHINIOIHEHHS TIOKa3bIBAET J0JII0 TECTUPYEMbIX, HaOPABIINX 32 pemieHue 2 U 3 Gana.
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XOTsl cpefHsisi CIIOKHOCTh TPEThEeW YacTh pabOoThl JJIsl PA3IMYHBIX CEpUN BapUAHTOB
IPUMEPHO OAMHAKOBA, IO KaXKIOH M3 TEM YPOBEHb CIOKHOCTH JMHHUM 3a7ad B pPa3HBIX
CepusiX BapbUPOBAJICS.

Haubonee Bbicokue pe3yibTaThl OBLIM TMOKa3aHbl Hpu pemeHuH 3aaad no MKT u
TEPMOJMHAMMKE, a TAKXKE M0 MEXaHUKe. XOTs 3[eCh HCIOIb30BAIACH OJHA CEpHUs M3 3a/1ad
(popmynupoBka 3amauu TpUBENeHA HMKE B mpumepe 18), KoTopass Oblia CyIIECTBEHHO
CJIOKHEE OCTaJbHBIX, MPUYEM HE CTOJIBKO B CWJIy PEAbHOM TPYJHOCTH, CKOJIBKO B CHIIY
HETPaJUIIUOHHOCTH (POPMYIHUPOBKH.

Ilpumep 18.

Haxknonnas nnockocme nepecekaemcsi ¢ 20pu30HmManbHou
NI0CKOCMbIO No npamoul AB. Yeon meacdy niockocmamu A
a = 30° Manenvkas watiba HauuHaem O8uUdCeHUE B8EPX

N0 HAKJIOHHOU NJIOCKOCMU U3 mouku A ¢ HauyaibHou

ckopocmbvio vy = 2 m/c noo yenom = 60° k npsmou AB. B
B xo00e osuocenus waiiba cwvezscaem na npsamyro AB 6

mouke B. I[lpenebpecas mpenuem medxncoy waibou u

HAKJIOHHOU NIOCKOCMbI0, Hatioume paccmosue AB.

O0pa3zer pemieHust 3TON 3a7a4yd, MPUBEACHHBIM B MaTepHaiaxX AJisi SKCIEPTOB, OBLI
BBITMIOJIHEH MCXOJI U3 YPaBHEHHM KUHEMATHKH, MHOTHE K€ BBIITYCKHUKU HCIOJIB30BAIM IS
pelIeHNs 3a/auu 3aKOH COXpaHEeHMs 3Hepruu. K cokaneHuto, Ipy BBIIOJHEHUH 3THUX 3a]ad
OUYEHb PACHPOCTPAHEHHBIMH OBUIM OIIMOKU B T€OMETPUUYECKUX MPEoOpa3OBaHUAX U 3aMUCU
NPOEKIIM BEKTOPOB HA BHIOPAHHBIE OCH, YTO CYIIECTBEHHO MOBIHIIO Ha OOIIUE Pe3yIbTaThl
BBITIOJTHEHHUS.

Cpenu 3afaHMii MO D3JEKTPOCTATHKE U IIOCTOSHHOMY TOKY 3aTpyJIHEHUS Bbl3Bajla
3ajavya Ha KoJieOaHMsl 3apsDKEHHOTO LIapuKa HaJl 3apshKeHHOU ItockocThio. [Ipu aToM K ee
BBITNIOJIHEHHIO MPUCTYTIAJIO B cpeiHeM 32% TecTupyeMslx, HO 17% nosyuuiu 1o pe3ysibratam
npoBepku 0 0amioB (T.e. HE CMOTJIM MOHSATH, KaKUM 00pa3oM 3apsiKeHHasl TUIOCKOCTh BIUSET
Ha KoJieOaHue TaHHOTO MasATHUKA), 9% CMOTIU 3amucaTh ypaBHEHHE IS Ieproia KoineOaHui
MasiTHUKA U CUJTY, IEHCTBYIOIIYIO Ha 3aps]l B JIEKTPOCTATUUYECKOM I10JI€, 38 YTO U MOJIy4YHUIIN
no 1 Gamny, u mume 6%, HaOpaBmmx 2 u 3 O6aiia, CMOTJIH C PA3HOHN CTENEHBIO YCIEITHOCTH
JIOBECTU ATH MpeoOpa3zoBaHUs 10 OTBETA.

Kak u B npenpiaymue rojpl, HaMMEHEE INPUBIEKATEIbHBIMU Ul BBITYCKHUKOB
OKazanuch 3amaud no ontuke. IlpuueM cpenm 3amay C4 1Be OTHOCUIIMCH K HM3BECTHBIM
crokeraM (MHTepdepeHIs U U300pakeHue B JIMH3€E), a 0Ha ObUIa CHOPMYIMPOBAHA TAKUM
o0pa3oMm, 4YTo TpeOOBAJIOCH CHayajlla CaMOCTOSITENbHO BBIJCIUTH SBJIEHUE IOJHOTO
BHYTPEHHETO OTpakeHus. IIpu 3TOM Bce Tpu THIa 3aJaHUN MMEJIHA IMPUMEPHO OJAVHAKOBBII
00bEM U CJIOXXKHOCTh MaTeMaTHYEeCKHUX TmpeoOpazoBanmii. Takum 00pa3oM, HEBBICOKHE
pe3yJIbTaThl BHIMOJIHEHUS OBLIM BIIOJIHE 3allJTAHMPOBAHBI JJIS 33/1a4M HA MOJIHOE BHYTPEHHEE
OTpakeHHEe, HO OKAa3aJUCh ropa3fo HIKE JUIsl 3aJja4d 10 F€OMETPUYECKON ONTHKE, IpUMEp
KOTOpPOU IIPUBEJICH HUXKE.

Ilpumep 19.

. . 2
Pasnobedpennviii npsamoyzonvusiii mpeyonvuux ABC niowaovo 50 cm N
PAcnonodcen neped MoHKOU coouparoweli TUH30U makx, 4mo e2o0 Kamem /IB
A C

AC neaxcum Ha enasnoii onmuueckou ocu aunzvl. DokycHoe paccmosiHue

aunzvl 50 cm. Bepwuna npsamozo yena C nedxcum oaudice K YyeHmpy JAuH3bl, FF
yem eepuiuna ocmpoeo yena A. Paccmosanue om yenmpa aunzvl 00 mouku

C pasno y080eHHOMY (POKYCHOMY pACCMOSHUIO JUH3bL (CM. PUCYHOK). v
Ilocmpotime uzobpasiceHue mpey2onrbHUKa u Hatloume niowads NOLYYUBUIEUCS (DuUsypul.

145



DTy cepuio 3a7ad BBIOMpANO ISl peuieHHs] 4yTh Oojiee MOJOBHHBI yUYalIUXCs, YTO
TOBOPUT O €€ JIOCTaTOYHO OOoJbIIoi mpuBiekarenbHocTd. OpHako 27% B pesynbraTe
nonyuninn O OamioB, T.e. HE CyMeNld CIPAaBUTHCS C MOCTPOEHUEM TPEYroJjbHHKA B JIMH3E.
[TockonbKy ¢ mocTpoeHueM u300pakeHUH s oTpe3koB Tuna CB ycnemHo crpaBisieTcs
nopsinka 75% TecTUpyembIX (3TO BHIHO W3 PE3yJbTaTOB MOJOOHBIX 3a/JaHUN C BHIOOPOM
OTBETa), TO «KaMHEM IPETKHOBEHHUS» OKa3aJloCh MOCTPOCHHE HM300paKEHUS BEPIIUHBI A.
MoO>XHO TpPENNnoNoKUTh, YTO COKpalleHHEe YacoB Ha M3ydeHHE (U3UKH B IIKOJE HE JaeT
BO3MOXXHOCTH Jake INpu mnoaroroBke K EI'D moka3are mnpueMbl NOCTPOEHUS B JIMH3E
M300paKEHHST TOUCK, JISKANTUX Ha ONTHYECKOW OCH, MPH MOMOIIHM MOOOYHON ONTHYECKOMN
ocu. Kak mpaBuio, mocie BEpHOro MOCTPOCHUS M300pa’keHHsI TPEyroJIbHUKA MPUMEHEHHE
(dbopMyIbl JIMH3BI U HAXOXKJEHUE IUIOMIAM TPEYTrojbHHKA — HM300pa)KEHUS HE BBI3BIBAJIO
CYLIECTBEHHBIX TpyaHocTe. Ho moBecTm pemenue no «uaeana» yjaanoch Jumb 8%
TECTUPYEMBIX.

Bropoii rox moapsig B BapuaHThl BKIIOYAIOTCS 3a7a4d HA UHTEP(PEPEHIIUI0 B TOHKOM
ke, Tak, B 2006 romy wcmofb30Bajiach 3ajada Ha WHTEP(EPEHIUIO CBETa B MBLIBLHOMN
IUIEHKE, UMeroleil popMy KJIMHA, ¢ KOTOPOW CIPaBUIIOCH JHIIb 3% TecTUpyeMbIX. B sTom
rogy MpHUCYTCTBOBaJla aHAJOTHMYHAs 3ajaya Ha HMHTEPPEPEHIUI0 B KIMHE M3 CTEKJISHHBIX
IUTACTUHOK, C KOTOpo#l crnpaBuiock 4% BhIMyCKHUKOB. Hano ckaszarh, 4TO MOBTOPSIEMOCTH
CIOJKETa HE CIIMILIKOM CWJIBHO CKa3aJlach Ha NOMYJISIPHOCTH 3aja4yu. Eciu B mpouiom rogy ee
BbIOMpaio nopsiaka 15%, 1o B 3ToM — okoio 18%, HO MPUMEPHO C TeMH ke pe3yIbTaTaMHu.
[Tockonpky At peuieHusl 3aJadyd HEOOXOAMMO 3HATh JIMIIb YCJIOBUE MJisi HAOIIOJICHUS
MakcuMyMma (WM MHUHUMyMa) HHTEPPEPEHIMH U COOTHOIICHUS ISl TPSIMOYTOJBHOTO
TPEYTOJIbHUKA, TO CTOJIb HU3KMU PE3yJIbTAT BBI3BAaH HE MAaT€MATHUYECKUMU TPYIAHOCTSIMH, a
OTCYTCTBHEM Yy YYAIIHXCS ONBITA [0 PEIIEHHUIO 3a/1a4 [10100HOTO THIIA.

CrnenyeT OTMETHTb, YTO ONMHMCAHHBIC BBINIE 33Jaud (Ha MOCTPOEHHE H300pakeHUs B
JMH3€e, KoJeOaHus 3apsHKEHHOT0 MasiTHUKA B JICKTPOCTATHUECKOM I0JIe M MHTEP(EPEHIINIO
CBETa B KJIMHE) SBISIIOTCS «TUIOBBIMH» JJs TNPOQUILHOTO H3Yy4YeHHs] (U3UKH C
COOTBETCTBYIOIIMM KOJIMYECTBOM YaCOB, [IOCKOJIbKY TOJIBKO B 3TOM CIIy4ae €CTh JOCTATOYHOE
KOJIMYECTBO y4eOHOr0 BPEMEHM Ha OTpabOTKy Takoro THmMa 3ajgad. Te yuariuecs, KOTOpbIe
u3ydanu Kypc Gpu3uku Ha 0a30BOM YPOBHE, OKa3bIBAIOTCS B CUTYALMHU MPAKTHUYECKH MOTHOU
HOBHM3HBI, TaK KaK UM, KOHEYHO, M3BECTHbl OCHOBHBIE 3aKOHBI, KOTOpBIE IOJKHBI OBITh
INPUMEHEHbI B 3THUX 3aJadax, HO aOCOJIOTHO HOBBIMHU SBISIIOTCS,, HAIpUMep, MOCTPOCHHUE B
JUH3€ U300paKeHUN TMpelIMEeTOB, JIeKallMX Ha ONTUYECKOM OCH, WU XapakTep
UHTEpPEpPEHIINN B KIIMHE.

Cpenu 3anmaHuii 1Mo KBaHTOBOM (pu3nMke HamOOJee CIOKHBIMH OKAa3aJMCh 3a/Ja4d Ha
IIPUMEHEHNE 3aKOHOB COXPaHEHUs PHEPIUH IIPU B3aUMOJICHCTBUYU aTOMa C 3J1eKTpoHOM. O1Ha
13 TaKUX 3a7a4 IIPUBEJICHA HUXKE.

Ilpumep 20.
IIpeononooicum, umo cxema 3HepeemMuyecKux ypoeHel amomos Hekoezo  E:-2B A
eewecmea umeeni 61/10, NOKA3AHHbIU HA PUCYHKeE, U amombl Haxooamcs 6 0—T—

coCmosiHuY ¢ dHepauell EV. Onekmpon, cmoIKHYSUUCL ¢ OOHUM U3 MAKUX
amomos, OmMCKOUUL, Npuodpems HeKOMOpyrr OONOJHUMENbHYIO DHEPIUIO.
Hmnynvc snekmpona nocie CmoaKHOBEHUSl ¢ NOKOAWUMCA aAmMOMOM okasancsa — —5—EV
pasuobim 1,21 0% kew/e. Onpedenume KUHemMuueckyo SHepeuo 31eKmpoHa 00
cmonknosenusn.  Bosmooicnocmuio  ucnyckamus — ceéema  amomom  npu  —85 T EV
CMOJIKHOBEHUU C 2TIEKIMPOHOM npeHebpeyb.

22— E(z)

K pemenuto »Toit 3amaun npuctynuiio auiib 26%, u3 KOTopbix 9% cMOTIN 3amucaTthb
OTJCIIbHBIC AJIEMEHTBI pelleHHs (M3MEHEHUE KWHETHYECKOW SHEPTHH 3JICKTPOHA M TEPEXO0.
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aToOMa Ha JIPyroil SHEpPreTUYecKUil YpOBEHb WJIM B3aUMOCBSI3b HMITYJIbCa C KUHETHUECKOMN
sHeprueil) u b 3% BBITYCKHUKOB CYMEIH NPUBECTH IOJHOE MPABUIBHOE PEILIEHUE 3TON
3a/1auH.

HGKOTOpBIe H3 MNCPCUUCIICHHBIX B Ta6111/1ue cepm”l 3aJa4 OTHOCHJIMCH K 3aJaHUsSIM, B
KOTOPBIX HEOOXOIMMO OBLIO CAMOCTOSTENBHO MPEATIOKUTH PUINIECKYIO MOJIENh, TOCKOJIBKY
B TCKCTC B IBHOM BHUJC €C OIIMCAHHUC OTCYTCTBOBAJO. 9TO, Harmpumcep, 3a1a4 Ha KOHGG&HI/IC
rpy3a Ha TpYyXHHE, COEAMHEHHON IOCPEJCTBOM HEMOJBMKHOIO OJioka ¢ OpycKoM,
CKONB3ALIMM II0 CTONy; Ha IU(PaAKIUI0 SJICKTPOHOB HA KpHUCTAIUIE M HAa JIBWKCHHE
3apsHKEHHOM YaCTHIIBI IO OKPYKHOCTH TMOJT IEMCTBUEM KYJIOHOBCKOM ciibl. Bo Bcex ciyuasx
OOBEKTUBHAS CJIOXHOCTh HOBHU3HBI CUTYyallMd CYyIIECTBEHHO BIMAET HAa Pe3yJibTaThbl
BBITIOJTHCHHSI, KOTOPBIC I 3THUX 3aaad KoJjeOmorcs B mpeaenax 4-7%. Hwke mpuBeneH
pUMep OJHON W3 TAaKUX 3a7ad.

Ilpumep 21.
Ha pucynke noxasana cxema ycmpoucmea 015 npeogapumenbHo2o
ombopa 3apANCEHHbIX YaACmuy O NOCIe0yIoweco 0emalbHO20 f

uccnedosanus. Ycmpoiicmeo npedcmasisiem cooou KOHOeHCcamop, ,y

HAACMUHBL  KOMOPO2o u302Hymuvl 0yeou paouyca R =50 cm. %
Ilpeononosxcum, umo 6 nNpomed’CYmoKk MmedxHcoy o0OKIa0KaAMU «@ u
KOHOEHCamopa U3 UCMOYHUKA 3apSdCEeHHbIX uacmuy (u.4.) ’ T

671emaiom UOHbL C 3apsa00M — e, KAK NOKA3AHO Ha pucynke. Hanpsasicennocme s1ekmpuiecko2o
nons  kondencamope no mooynio pasna 50 kB/m. Cxopocmb uonos 2-10° m/c. Homvi ¢ kaxum
3HAYeHUueM MAaccol NPOIemsm CK803b KOHOEHCAMOop, He KOCHY8uUcy e2o niacmun? Cuumama,
umo  paccmosanue  Medxdcoy — 0OKIAOKamu  KOHOEHCamopa — Mano,  HANPANCEHHOCHb
9NIEKMPUYECK020 NOJiad 8 KOHOeHCamope 6clo0y 0OUHAKO8A NO MOOYII0, A 6He KOHOEHCAmopa
IeKmpuyecKoe noie omcymcemeyem. Buusnuem cunvl msasxcecmu npeneopeubs.

DT 3aa4M penIaoTcsl MPAKTUYECKU «B OJHY (OpMYITy», HYKHO JIUIIb TOHAThH, YTO
[IEHTPOCTPEMUTEIBHOE YCKOPEHHE CO3JaeTcsi KyJOHOBCKOW cuioi. Kak mpaBuio, 3amauum c
HESIBHO 3aJJaHHOU (PU3UYECKON MOJIENIbI0 BRIOMPAEeT HAUMEHbIIEe YHCIO TECTUPYEMBIX, U TS
ATOTO THIMA 33JaHUN XapaKTepHO OTIMYHOE OT THUIIOBBIX 33734 PACHpPEEICHHE CPETHETO
IpOLEHTa MO MEepBUYHbIM Oayuiam. Hampumep, i craHZapTHOM 3aJayu MO MEXaHUKE Ha
MPUMEHEHHE 3aKOHA COXPAHEHUS DHEPrHH M MMITyJIbca pacipeneieHne TakoBo: 0 6amioB —
19%, 1 6amn — 16%, 2 OGamma — 7%, 3 OGamma — 9%. IloHsTHO, YTO OOJIee IOJOBUHBI
TECTUPYEMBIX «Y3HAIW» YCJIOBHE 3aJaud, a U3 TEX, KTO €IIe W YMeJd NPUMEHATH 3aKOHBI
COXpaHEHHUS K HEYIPYroMy yJiapy, 4acTh CJeJiajdl OIIMOKH B 3allCH OCHOBHBIX YPaBHEHUH, a
4acTh HE CIPABUJIACH C MATEMATUYCCKUMU TPYIAHOCTSMU. J[s 3aaun ke ¢ HeCTaHAapTHOU
(bopMyIUPOBKOW yCIIOBUSL paclpeaesieHHe 1o OauiaM BBITJISAUT HECKOJIbKO HMHAaye.
Hanpumep, mis 3agaun, kotopas npuseqeHa B npumepe 4.21, 0 6annos Habpamu 6%, 1 6amn
— 3%, 2 6amna — 2% u 3 6amna — 13%. To ecTs HEeMHOTHE PUCKHYJIM HayaTh pelIaTh 3aAady,
HO Te, KTO pa30o0pajics B OMMCAHHBIX MPOIECCAX, MPAKTUYECKH «0e3 MOTEePh» CyMENU JI0BECTH
pelieHne 10 yCIeuHOro KOHIIa.

4.4.4. Jlunamuka BbinojJHeHus 3aaanuii EI'9 B 2002-2007 rr. mo oTaejJbHbIM
BU/AaM JeSITeJIbHOCTH

B KOHTpOJIBHBIX M3MEPUTENBHBIX MaTepranax no ¢usuke 2007 r. UCIOIB30BATIOCH 10
40% 3amanuil nponuielx jgeT. CpaBHEHHE PE3yJIbTATOB BBIIOJIHEHUS 3TUX TPYyNI 3aJaHUN B
EI'D pa3HbIX JIeT MO3BOJISIET BBIIBUTH JUHAMHMKY YCBOCHHUS OTIEIbHBIX BUIOB JIEATEIHHOCTH
Y 3JIEMEHTOB COJEPIKAHUS.
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1. Oxono 20% 3amaHuii 6a30BOr0 YpPOBHsSI HAIpaBlIEHbl Ha MPOBEPKY y3HABaHUS
pa3IMYHBIX 3aKOHOB W (OpMyJ, a TaKKe NPUMEHEHUS HX IS aHalu3a HEeCJIOKHBIX
MPOLIECCOB Ha KaYeCTBEHHOM ypoBHe. Hike nmpuBeeHO Ba mpuMepa TaKUX 3aJaHHil.

Ilpumep 22 (konuuecmeo mennomel, 6azoeuiil ypogens). 2002 r. — 68%, 2003 r. — 70%, 2006
r. — 80%, 2007 r. — 83%.

Ilpu naepesanuu meepoozo mena maccoi m e2o memnepamypa nogvicunacy Ha AT. Kakoe u3
NPUBEOEHHBIX HUCE BbIPANCEHULL Onpedesem Koauuecmeao nepedanno meiy meniomol Q,
ecau yoenbHas menjioemMKoCms 8euecmad 3mo2o meid c?

AT c-m -AT
1) cmAT 2 T 3) 9
¢ AT m
Omeem: 1
Ilpumep 23 (yemmpocmpemumenvHoe Yckopeuue, 6azoeviil yposenv). 2004 1. — 54%,

2007 r. — 68%.

Ulapux osudicemcsi N0 OKPYIHCHOCIU pAOUycoM ¥ co ckopocmuio v. Kax uzmenumcs
yenmpocmpemumenbHoe YCKOpeHue Wapurd, ecid paouyc OKpY#CHOCMU YMEeHbWUmMs 8 3 pasd,
0Cmasue cKOpoCms WUAPUKA NpexcHel?

1) ymenvwumcs 6 9 pas

2) ymenvwumcs 6 3 paza

3) yeenuuumcs 6 9 paz

4) yeenuuumcs 6 3 paza

Omeem: 4

ITo TakuM 3a7aHusIM HAOIIOAAETCS MOJOXKUTENIbHAS JUHAMHIKA Ka4eCTBa BBHIITOTHEHHUS,
YTO FOBOPUT O TOM, YTO OCHOBHOH «IepedeHb (popMyi» Kypca (pU3MKH Ha PENPOSYKTHBHOM
YPOBHE YCBaMBaeTCsl JOCTATOYHO XOPOIIO. EMMHCTBEHHBIM UCKITIOUEHHEM CTajla B 3TOM IOy
(dopMyna [uis 3aBUCHUMOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOUIaJU IUIACTHMH U PACCTOSHUSA
MEXIy OOKIaJKaMu: JJIs TPOBEPSIOMIMX €€ 3aJaHWi TPOLEHT BBIIOJHEHUS HECKOJIBKO
CHH3HJICS.

2. Jlpyroii Tun 3aianuii ¢ BHIOOPOM OTBETa Ha MPOBEPKY TOTO XK€ MEPEUHs 3aKOHOB U
(GopMya — 3TO pacueTHbIE 3aJaHUS, B KOTOPBIX HEOOXOJUMO MPUMEHUTh OAHY (HOpMyJy,
OTIpe/ieNIUB 3HAUYE€HUE OJHOW M3 BXOAIIUX B Hee BENMYHUH. J[Is 3TUX 3amaHMil XapaKTepeH
a100 «3acTOW» CpPEOHEro MPOLEHTAa BBINOJHEHHUSA (T.€. HE MPOCIEKUBACTCA 3HAUUMBIX
U3MEHEHUH TpU TOBTOPHBIX TNPHUMEHEHUsX), JUO0 HaOiogaeTcs HEOONIbIIOe CHHKCHHE
Ka4yeCTBa BBIIOJHEHHUS.

Ilpumep 24 (cuopocmamuueckoe oasnenue, 6azosviii yposens). 2005 r. — 68%, 2007 r. —
68%.

B cocyo enybunoii 20 cm nanuma 600a, yposeHb KOMOPOU Hudice 8epXHe20 Kpas cocyoa Ha 2
cm. Yemy pasno daenenue cmonba 600bl Ha OHO?
1) 2-10°Ia 2) 2000 Ila 3) 1800 Ila 4) 180 1la

Omeem.: 3
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Ilpumep 25 (mexanuueckasn paboma, 6azosuiii yposers). 2003 r. — 69%, 2007 r. — 63%.
Manvuux eezem ceoezco Opyea HA CAHKAX NO 2OPUBOHMANLHOU 0opoee, npukiaovieas cury 60 H.
Ckopocmu canox nocmosiHua. Bepeska canox cocmasnsiem ¢ eopuzonmanvio yeon 30° Ha nekomopom
yuacmke nymu mexamudeckas paboma cunvl ynpyeocmu eepesku pasna 6000 [[c. Kaxoea onuna
9moeo ywacmka nymu?

3

I ) =M 3 n Y3
) 1800004/3 m ' ) 5043 m ) oo™

Omeem: 2

[lockonbKy 1O  KOHTPOJMPYEMBIM  3JEMEHTaM  COAEpXaHWs 3TH  3a/JaHus
IIEPECeKar0TCsl C NEPEUYUCICHHBIMU B 11.1, TO 3/1€Ch, CKOpEE BCET0, CKa3bIBAIOTCS MPOOJIEMBI €
BBIUMCJIUTEIBbHBIMA HaBblKamMH. IIpuuem ciemyeT OTMETUTH, UTO CHM)KEHUE pe3yJIbTaTOB
UJIET, B OCHOBHOM, 32 CUET I'PYyMIbI CIA0BIX YYaLIHXCS.

3. B 1enoM HEKOTOpBI POCT KayecTBa BBHIMOJIHEHHUS HAOMIOJAeTCs M IO CaMOMY
clIokHOMY H3 TipoBepsieMbix B EI'D mo ¢u3uke Buay IesATEIBbHOCTH — PEIICHWIO 3aj1ad,
KOTOpbI 3aHuMaer 6osbiie 30% OT Bcero o0beMa 3K3aMEHAIMOHHOrO BapuaHTa. [Ipuuem
pOCT cCpenHero MpoLEHTa BBINOJHEHWs HAOMIOAAeTCsl Kak 10 OTAENbHBIM 3ajadam
MOBBIIIEHHOTO YPOBHS C BEIOOPOM OTBETA U C KPATKUM OTBETOM, TaK U IO CIOXKHBIM 3a/1a4aM
C Pa3BEpHYTHIM OTBETOM. 3]I€Ch CIIOKHO BBIIACIUTH Kakue-ITu00 oOIine TeHIEHIMH — TEeMbl
WIM OTIEJIbHBIE THUIBI 337a4 — B CWJIy HEJOCTAaTKa CTAaTUCTUYECKUX JAaHHBIX, TaK KaK BO
BTOPOH M TpeTheM YacTaX pabOThl €XEroJHO IPOUCXOAUT MaKCHUMajIbHOE OOHOBIICHHE
3a/laHui ¥ UCIIOJIb3YETCs JIMIIB 10 -2 cTaphIX 3a7auu.

Ilpumep 26 (3axon coxpanenusi sHepeuu, noswviuienHuil yposens). 2005 r. — 37%, 2007 r. —
41%.

A8momoouUnb, 0BUNCYWUIICS C BLIKTIOUEHHBIM 08UaAmeNeM, Ha 20PUSOHMATILHOM YUACHKe
odopoeu umeem ckopocms 30 m/c. 3amem asmomoduns cman nepemewiamscsi 86epx NO CKIOHY
2opwl noo yenom 30 °k eopuzonmy. Kaxoti nyms on 00axceH npotimu no CKIoHy, 4moobwvl e2o
ckopocmub ymeHvuunaco 0o 20 m/c? Tpenuem npenedbpeus.

1) 125m 2) 25m 3) 50m 4) 100 m

Omeem.: 3

Ilpumep 27 (popmyna monxoii 1un3zel, nogviuenusiii ypogens). 2004 r. — 59%, 2007 r. — 65%.
@Dokycrnoe paccmosanue cobuparowell 1uH3bl paso 60 cm. Ha xakom paccmosnuu om nuH3vl
HAX0O0UMcsi MHUMOe U300padiceHue npedmema, KOMopbiti pacnonodicer Ha paccmosinuu 40 cm
om aunzbl? Omeem svipazume 6 CaHmumMempax (cm).

Omeem.: 120

4. K coxasieHuto, Kak ¥ B MPOILJIOM Trofy, Haubojee mpoOJeMHBIMU OKa3bIBAIOTCS
KAaueCTBEHHbIE BOIPOCHI, MTPOBEPSIIONINE TOHUMAHUE CMBIC/IA PA3IMYHBIX MOHSATUN, BETUYUH
U 3aKOHOB, KOHTPOJHUPYIOUINE YMEHUSI OOBSACHATh (PU3NUYECKUE SBJICHHUS, BBIACIATH YCIOBUS
WX MPOTEKAaHUs] WM pa3jiudarh MPOSBICHUS STUX SIBICHUN B OKpyKaromied xu3zHu. s
3aJJaHUIl TaKOTO POJia XapaKTepHbl HE TOJBKO JOCTATOYHO HU3KHUHM YPOBEHb BBHIMOJIHEHUS U
OTCYTCTBHE TMOJOKUTEIbHON JAMHAMUKH KAa4eCTBA HMX BBIMOJHEHHUS, HO M B HEKOTOPBIX
CiIydasix HaOJI0JaeTCsl CHIYKEHUE Pe3yIbTaToB.
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Ilpumep 28 (pasnoyckopennoe osudicenue, nosviuieHnwiti yposenv). 2003 r. — 52%, 2005 r. —
54%, 2007 r. — 54%.

Ha pucynxe cnpasa npuseden epaghux sasucumocmu ckopocmu mena om v
epemenu npu npaMonuneiunom osudxcenuu. Kakou uz epagukoé evipadcaem
3a8UCUMOCMb MOOYIIS PABHOOELICBYIoUleli 8cex CUl, OelCm8YIWUX Ha mejo, /

om 8pemenu osuxcenusi? Cucmemy omcuema cHumames UHEPYUATbHOI. 0 i
1) F 2) F 3) F 4) F
0 t
0 t 0 ; 0 :
Omeem: 1

ITpumep 29 (nocmynamer CTO, 6aszosuiii yposenv). 2003 1. — 52%, 2007 r. — 40%.
Kaxkue uz npusedennvix Hudtce ymeepicoenull A6IAI0MC NOCMYIamamu CReyuaibHol meopuu
OmHOCUMeNbHOCMU?

A. punyun omumocumenbHOCMU — pAGHONPABHOCb BCEX UHEPYUATLHBIX CUCTIEM OMCYemd.
b. Unsapuammnocms ckxopocmu ceéema 6 6axKyyme — HEUIMEHHOCMb ee Npu nepexooe u3
O0O0HOU UHEPYUATBHOU CUCTEMbL OMCYema 6 Opyeyio.

1) monvko A 2) monvko b 3) ud ub 4) nuA, nub

Omeem.: 3

Haunbosnee 4eTko TEHJEHIMS HEKOTOPOI'O CHM)KEHUS KayecTBA BBINIOJIHEHUS 3aJaHUN
IIPOSIBIISIETCS JJI TEX BOIIPOCOB, HA KOTOPBIE B IIEPBYIO OYEPEIb COKPAIIAIOT BPEMsI U3yUYCHUS
npyu oOLIeM YMEHBIIEHHMM KOJUYECTBAa YUYEOHBIX 4YacOB, OTBOJMMBIX Ha IpenojaBaHHE
¢u3uKy (HampuMep, CBOWCTBA JIEKTPOMArHUTHBIX BOJH, 35eMeHThl CTO, TOK B pa3in4HbIX
cpeax, 3J€MEHThl T€OMETPUUYECKON ONTUKH U T.I1.).

4.5. AHau3 pe3y/JbTATOB BBINOJHEHUS] JK3aMEHALMOHHOW padoThl Mo (usuke
BBIIIYCKHUKAMM C Pa3JIMYHBIM YPOBHEM MOATO0TOBKH

3amanus pazHoro ypoBHs cioxHocTH KUM EI'D no ¢usuke urparot pa3imuHyio poJib
npu guddepeHInaud Pa3HbIX TPYIMI ydYalmuxcs. ECIW BBIIETUTh YETHIPE OCHOBHBIX
TPYNIbl, UMEIOUIMX pa3Hble YPOBHHU MOATOTOBKHU (TOJIYYHUBIIME MO pe3yJibTaTaM HK3aMeHa
OTMETKH «5», «4», «3» U «2»), To 3a7aHus 0a30BOTO YPOBHs MEPBOI 4acTU pabOTHI YETKO
T depeHIUPYIOT YYalluXxcsl ¢ HEYJOBIETBOPUTEIbHBIM YPOBHEM MOJITOTOBKU U TE€X, KTO
NOJIy4WJI MO  pe3yjbTaTaM 53K3aMeHa YIOBJIETBOPUTEIbHYIO OTMETKY. Pe3ynbrarhl
BBITIOJTHCHMSI 3a/IaHUK TTOBBIIIEHHOTO YpoBHA (A8, A9, A15, A23, A24 B nepBoii yactu u Bl
— B4 Bo BTOpOM uYacTH) NAEMOHCTPUPYIOT CYIIECTBEHHBIE pa3iu4Usi B MOATOTOBKE
«OTJIMYHUKOBY», «XOPOILINCTOB» U «TPOEUYHHUKOBY». A 3aJaHUSl BBICOKOI'O YPOBHS CIOKHOCTH
(C1 — C6) xopomo qudhepeHIUPYIOT TeX, KTO MOIydnua «4», U TeX, KTO TOKa3aJl OTIUYHBIE
pe3yabTaThl. DTH NOJIOKEHUS HATJISIHO JEMOHCTPUPYET puc. 4.2, HA KOTOPOM ITOKa3aHbI
pe3yNbTaThl BBITIONHEHUS 3aJaHW PAa3HBIX YacTed pabOThl yYaUTUMHUCS C Pa3TMYHBIM
YPOBHEM MOJTOTOBKH.

150



Pe3yabTaThl BHINOJIHEHUS 321aHUI ¢ BLIOOPOM 0TBeTa (A)
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Puc. 4.2 Pe3yabTarbl BbINOJHEHUSI JK3aMEHAIMOHHOMN
HMEKIIMMH Pa3JIuYHble YPOBHH MOATOTOBKH.
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B tabmuue 4.15 mnpuBeneHO omnMcaHWE YPOBHS IOATOTOBKU — BBIMYCKHHMKOB,
NOJyYMBIIUX PA3IMYHBIE OTMETKH 10 pesyapratam EI'D. I'pynma yuammxcs cuumTaercs
YCBOMBIIEH TOT WM HMHOM DJIEMEHT 3HAHWM WJIM YyMEHUH, €CIM CpPeJHUN IPOLEHT
BBIMOJIHEHUS 3aJaHusl (WIM TPYINIbl 3aJaHuil), KOTOpPOE INpPOBEpSET MTaHHBIM 3JIEMEHT,
COCTaBJISIET HE MeHee 65% 71t BOITPOCoOB ¢ BEIOOpOM oTBeTa U 50% 1151 3a1aHui ¢ KPaTKUM U
pa3BEPHYTHIM OTBETOM.

Taoauna 4.15

Onucanue YPOBHA NNOATOTOBKH BBINTYCKHUKOB Oﬁme06pa30BaTeﬂbﬂbIX yqpemenm‘/i,

MOJYYMBIIMX PAa3UYHbIC OTMETKH HA JK3aMCHE

XapakTepuCcTHKA
BBINTYCKHUKOB

Onucanme YPOBHSA NOATOTOBKU BBIMYCKHUKOB

OTMeTKa «2%».
[epBuunsIii 6amt —
0-11

TECTOBBIN OajII —

):[JBI JaHHOI'0 YPOBHA MOATOTOBKH OTCYTCTBYIOT ITOJIHOCTHIO YCBOCHHBLIC
KOHTPOJIUPYCEMBIC 3JIEMCHTBI COJACPIKAHUA. JInmp 11 OTACNIBHBIX 3aJaHUM
06a30BOro YPOBHA CJIIOKHOCTU MMPOUCHT BBIMTOJTHCHUSA BBIIIC 65%:

o OIIPCACIICHUE CKOPOCTHU I10 Fpa(i)I/IKy 3aBUCHUMOCTU IIYTH OT BPEMCHU UJIA

0-34 PaBHOMEPHOTO JIBHKCHUS;

YHuco ®  33aKOH COXpaHEHUS AMITyJIbCa (ompenencHme HanpasJIEHUS
9K3aMCHYCMbIX PE3YIBTUPYIONIETO UMITYJIbCA TIPH HEYTIPYTOM YIape);

— 8 626 yenoBex ®  OIpEIEIEHUE CUIIbl YIPYTOCTH;

—12,3% ®  B3aUMOJEWUCTBUE 3aps0B.

OtmMmeTka «3». JlonmonHUTENbHO K 3JIEMEHTAaM 3HAaHUW W YMEHHUH, OCBOEHHBIM

[TepBuunbIi Gamt —
12-22

TECTOBBIN Oay — 35-
51

Yucno
9K3aMEHYEMBbIX

—30 273 genosek
—43,2%

BBIMTYCKHUKAaMHU MPEIbIIyIIE TPYIIEL, JaHHAs IPyMNa MpOoJEMOHCTpHUpOBaIa
BIIAJICHUE CIEAYIOIIUM MATEPUAIOM:
3aoanus 6a3068020 ypoeHs ClOHCHOCHU
oIpezieJIeHUE YCKOPEHHUS 110 rpadMKy 3aBHCUMOCTH CKOPOCTH OT BPEMEHH;
pUMeHEHHEe GOPMYJIBI TS CUIIBI TPEHUS,
npuMeHeHHe GOPMYJIIBI ISl CHIIBI YIPYTOCTH;
YCIJIOBHE PAaBHOBECHS pbIUara,
npUMeHeHHEe GOPMYJIIBI ISl KHHETUUECKON SHEPIuy;
3aBUCHMOCTbH [UIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH U CKOPOCTH;
IIpUMEeHEHHEe ypaBHeHUs1 MeHneneeBa—Knanelipona;
KOJIMYECTBO TEIIOTHI IPH HArpEBAaHUU M OXJIAXKICHUH (pacyer);
NPUHLIXI CYTIEPIIO3ULIUH ISl KYJIOHOBCKHX CHJI (HalpaBJICHHE)
MOLIHOCTB JIEKTPUIECKOr0 ToKa (Tpad)k CUIIBI TOKa OT HAIPSDKEHUS);
CpaBHEHHE MOIIHOCTH, BBIJCISAIOLIENCA Ha pE3UCTOpax IMpH UX
MOCIIEI0BATEIBHOM 1 MApaJIJIEIbHOM COCAHHEHNY;
3aKOH OTPa)KCHUS CBETA;
JIMHENYaThIe CIIEKTPHI;
YpaBHEHUS SACPHBIX PEaKIIUil;
0- ¥ B-pacmasr;

OtMeTKa «4».
[epBuunsbIii 6amt —
23-35

TECTOBBIN OaylI — 52-
68

Ywucno
3K3aMEHYEMbIX

—22 777 aenosex
-32,5%

JononHUTENbHO K 3JE€MEHTaM 3HAaHUM W yYMEHUW, OCBOEHHBIM
BBIIYCKHUKAMM MPEIbIAYIINX TPYII, JaHHAas CpyINa OpoAEMOHCTPUpPOBaja
BIIAJICHUC CIICAYIOIINM MATCPUATIOM:

3adanus 6a3068020 YPOBHsL CIONCHOCTIU
®  pacyeT MEXaHHYECKOU PaboThI;
®  pacyer CKOPOCTH, TyTH ¥ BPEMEHU JBHIKEHHS ITPU CBOOOTHOM TaJICHHH;
®  3aBHUCUMOCTb LIEHTPOCTPEMUTEIHHOIO YCKOPEHHUS OT pajuyca U JHUHEWHOM

CKOPOCTH;

e [IOHUMaHUE TPETHETO

HaIlpaBJICHUE);
®  3aKOH BCEMHMPHOIO TSATOTECHHUS;

3akoHa HprooToHa (paBeHCTBO Cui " HX
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MOTEHUUANIbHASL SHEPTHS Ae(POPMUPOBAHHON NPYKHUHBI;
3aBUCHMOCTh TepHosa KojJeOaHUH MaTeMaTHUeCKOro MasTHUKA OT AJIHHBI
HUTH Y HE3aBHCUMOCTh OT MaCChI TPY3a;
THJIPOCTATHIECKOE JTABICHUE KUIKOCTH;
MEXaHHYECKHUE BOHHI (TpaduK, pasHOCTH (a3);
3aBHCHUMOCTH JIaBJICHHUS Ta3a OT KOHIIEHTPAIH MOJIEKYJI M TEMIIepaTyPhI;
rpadHuKu H30MPOIIECCOB;
MIPUMECHECHHE TIEPBOTO 3aKOHA TEPMOIMHAMUKH (TpaduK);
ompeeNIeHre BIAKHOCTH Bo3myXa ((ororpadus ICUXpoOMETpa);
OTHOCHUTEIIbHAS BIIAYKHOCTE BO3ayXa (pacuer);
0COOEHHOCTH TEIUIOTIepEeIadH;
pabota B TepMoarHaMUKe (Tpaduk);
OTpeselieHne 3HaKa 3apsioB IO pPe3yJbTHPYIONEH HaNpsHKEHHOCTH B
TOYKE;
3aBUCHMOCTh DJIEKTPOEMKOCTH KOHJICHCATOpa OT IUIOMAMU IUIACTHH H
PacCTOSTHUS MEKIY HUMH;
npuMeHeHne 3akoHa OMa Ui ydacTKa mend ¥ (OpMyJIbl Ul YAETBHOTO
COIPOTHBIICHUS,
npuMeHeHne 3akoHa Jxoys-Jlenna;
MarHuTHBIN MTOTOK;
SHEPrHs MarHUTHOTO TTOJIS KaTYIIIKU C TOKOM;
oTIpe/ieIeHre HaIIpaBIIEHHsI CHITBI AMITEPa;
MOCTpOeHHE N300paKEHHS B JIMH3E;
SHEPrus ¥ UMITYJIC (POTOHA;
MEPUOJT IOy pachaia;
3aKOH PaJIMOaKTUBHOTO pacmazaa (pacder);
WHBapUAHTHOCTH CKOPOCTH CBETA;
noctyJnatsl bopa;
3aKOH PaIHOaKTUBHOTO pacmana (rpaduk).
3adanus noswiueHH020 YPOBHS CIOHCHOCHU
olpejeNieHne BUAa rpadrka 3aBUCHMOCTH CHJIBI OT BpEMEHHU 1O Tpaduky
CKOPOCTH OT BPEMEHU;
MpUMEHEHUE YPAaBHEHUS COCTOSHHUS T'a3a;
npruMeHeHue 3akoHa OMa JUIs TIOJTHOM LeTIH;
SIBIIGHUE D3JEKTPOMAarHUTHOW MHAYKUUHU (yclioBUs Bo3HMKHOBeHus OJ1C
WHAYKIIHN);
olpeielicHUe HarpaBieHus cuibl JlopeHia;
MpUMEHEHUe ypaBHEeHUs DiHIITeHHa U1t poTodddekra;
3ajja4a Ha MPeBpalleHrue YHEPTUU MPU TAPMOHHUYECKUX KOJIeOaHHIX Tpy3a
Ha TIPYXKUHE;
KHHETHYeCKass W IMOTEHIMAIbHAs DHEPrusi, NpeBpalleHre SHEPruu MNpu
coBepLICHUH paboThI (3a1a4a);
3aja4a Ha MpUMeHeHne ypaBHeHUsI MenaeneeBa-Kianeiipona;
3aJaya Ha MpUMEHeHHEe (GOPMYJIbl COOMPAIOILEH JTMH3bI;
neicTBHe cHIbl AMIIEpa Ha MPOBOJHUK B MATHUTHOM I0JIE (3a7a4a).

3adanus 6bicox020 YpOBHS CIOAHCHOCIU
IIPUMCHCHUC 3aKOHOB COXpPaHCHUA HMMIIYJIbCA U SHEPIrUU IPHU HEYIIPYTOM
ynape, paboTa CHIIBI TPEHUS;

UCIIONb30BAaHNE Ta30BBIX 3aKOHOB, OINpEJETeHHEe PabOThl M KOJIMYECTBA
TeroTH (rpaduk nmpouecca);

npuMeHeHue ypaBHeHUs MeHnzaeneeBa-Kmaneiipona W mepBoro 3akoHa
TEPMONHAMHKH.
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OTMeTKa «5%.
[lepBuunsrii 6amt —
36-52

TECTOBBIN Oayl1 — 69-
100

Yucno
9K3aMEHYEMBIX

— 8 376 uenosex
-12,0%

JononHuTeNnbHO K 2JIeMEHTaM 3HAaHUW ©  YMEHHUH, OCBOEHHBIM
BBIMNYCKHUKaMU NpPENbIAyIINX TPYII, AaHHAs TpyIa MpOoJAEeMOHCTPpUpPOBaAia
BJIaJICHUE CIICIYIOIINM MaTepUajIoM:

3adanus 6a306020 yposHs crodiCHOCIU
W3MEHEHHE BHYTPEHHEH SHEPTruH B Pa3IHMYHBIX H30IPOLEccaXx;
MIPUMEHEHHE NIEPBOTO 3aKOHA TEPMOAMHAMUKH (pacueT);
JMRJIEKTPUKH B DIIEKTPUUECKOM TIOJIE;
OPUHLOMN CYNEPHO3UIMK Ul HANPSHKEHHOCTH  AJIEKTPOCTATUYECKOTO
TOJISt;
npuMeHeHne 3akoHa OMa Ui ydacTKa IEeNH U CMEIIaHHOE COSAMHEHHE
MTPOBOIHUKOB (CXeMa);
XapaKTePUCTHKH AIIEKTPOMATHUTHBIX BOJIH Pa3IHIHBIX THAITa30HOB;
CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH;
MPUHIIMIT OTHOCUTENIBHOCTH DUHINTEMHA;
MOCTpOeHne Tpaduka IO pe3yjbTaTaM »dKCIEpUMEHTa U  pacdeT
Kod(puIreHTa;
®  BBIBOJBI IO PE3yJIbTATaM IKCIIEPUMEHTA (Ta0ynIa).
3adanus nosvlueHH020 YPOBHS CIOHCHOCMU
e  3a/1a4a Ha JIBIDKEHHE CBS3aHHBIX TEII;
e  33/1a4a HA IPUMEHEHHE 3aKOHA COXPAHEHHS UMITyJIbca (BBICTPEN);
e 33/1a4ya Ha NMPUMEHEHUE 3aKOHOB COXPAHEHWs SHEPTHH M UMITyJIbca (map
yaapsieTcs B Tpy3 Ha HUTH);
® TpPUMEHEHHWE 3aKOHA COXPaHEHUS SHEPTruu U (HOPMYJIIBI ST paOOTHI CHIIBI
TPCHUS;
® U3MCHEHHUE MapaMeTPOB HJICATBHOIO ra3a B MPOHM3BOJIBHOM IMpOIEcCe
(rpadux);
npumenenue Gopmyis Tomcona;
3aBHCHUMOCTb NIOKa3aTellsl MPEIOMIICHUS CPEeNlbl OT CKOPOCTH CBETA;
ycloBre BO3HUKHOBeHHs hoToaddekra (kpacHas rpaHULa);
3aJjaya Ha [PUMEHEHHWE TIEePBOTO  3aKOHAa TEPMOJAMHAMHUKH K
M3ompoIeccam;
paBHOMEpHOE ABIDKEHHE 3apsHKEHHOM Karluii B KOHJIeHcaTope (3a1a4a);
e  CBs3b aOCONFOTHOTO TIOKa3aTelsl MPeJOMIICHHS CPeAbl C JIMHON BOJHBI
(3amaqa);
®  JIBIDKCHHUE TeJa MO JeHCTBUEM CHIIBI YIIPYTOCTH;
3a/laya Ha TpPUMEHEHHE ypaBHEHUs TEIUIOBOro OajaHca (HarpeBaHUE U
TJIABJICHUE);

®  U3MCHCHHE KHHETHYECKOUW 3HEPTHH 3apsSHKEHHON YaCTHIIBI TIPU JABHKCHUU
B DJICKTPOCTATUICCKOM IT0JIe (3a/1a4a).

3aoanus 6bicoK020 YPOBHS CLONHCHOCMU

e  TpPUMCHCHHE 3aKOHA COXPAHCHHS WMITYJbCa, MPEBPAICHUE OSHEPTHHU,
JIBUKCHUE Tella, OPOIIICHHOTO TOPU30HTAIBHO;

e  JIBI)KCHHE TEN MOJ| YyIJIOM K TOPHU30HTY (TENO CKOJB3UT MO YIJIOM K
TOPU30HTY 0 HAKJIOHHOH IIOCKOCTH);

®  MpUMEHECHHE MIePBOTr0 3aKOHA TEPMOJIUHAMUKH K H30IPOIleccam;
3aaua 1o QororpadusM pearbHOTO SKCIEPUMEHTa (JBHIKEHUE KapeTKH
MOJT ICHCTBUEM DIICKTPOABUTATEIIS);

®  KOHJICHCATOP B IEMM IMOCTOSHHOIO TOKAa, MPUMEHEHUE 3akoHa Oma Jyist
MOJHOM LIENU U y4acTKa LEIH;

e  HarpeBaHWE BOJbI DJICKTPOMATHUTHBIM U3TyUYCHHEM;

e  KkoJebaHUs 3apSHKCHHOTO IIAPUKA HA HUTH B 3JICKTPOCTATUICCKOM IT0JIC;

o JBUKCHHEC q)OTOSHeKTpOHOB B MAaromTHOM H DJJICKTPUYCCKOM IIOJIC
(mpumeHeHne ypaBHEeHMs OiHImITeHHA M doTtodddekra, Gopmyn mis
cuuibl JIopeHIia U KyJTOHOBCKOW CHITBI);

e  IBIOKGHHE  3apsDKCHHOM  4YacTULBI 110 OKPYXKHOCTH,  JEHCTBUE
KYJIOHOBCKOW CHUJIBI.
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Tectupyemble ¢ HEYJOBIETBOPUTENBHBIM YPOBHEM IOATOTOBKH IOKa3alu KpalHe
HU3KMM ypOBEHb 3HAaHUN JaK€ OCHOBHOIO IIOHATHUHHOIO ammapara HIKOJBHOIO Kypca
¢uzuku. [ BBITYCKHUKOB ATOW TPYIIIbI CPEIHUI MPOLEHT BHIIOJHEHUS 3aJaHUIl pa3HbIX
yacTel paboThl COCTABIISCT:

e 29% nns 3amanuii ¢ BBIOOPOM OTBETA;

e 5% nuid 3aaHull ¢ KPaTKUM OTBETOM;

e 0% nuid 3aaHuil ¢ pa3BEPHYTHIM OTBETOM.

Takum oOpa3zom, 3Ta rpynma y4Yamuxcs BBINOJHAET JIMIIb OTJEJbHBIE 3a/JaHUS
0a30BOr0 YpPOBHSI, HE PUCTYIACT K BBIMOJIHEHHIO 33aHUI BHICOKOTO YPOBHS CI0KHOCTH, HO
MHOI'ZIa pellaeT HECJOXHbIE pacyeTHbIe 3aJaud U3 BTOpoW uacTu paboTel. Tectupyemsle,
UMEIOLINE HEYJOBJICTBOPUTENIbHBI YPOBEHb IOATOTOBKH, IMOKA3aJMd JIUIIb OTPBIBOYHBIE
3HAHUS OTJENBHBIX (OPMYJ U HEKOTOPBIX SIBJICHUH, IPUUYEM PE3YJIbTAThI BHIMOJIHEHUS JaXe
OJTHOTUIIHBIX 3aJlaHuil (Hampumep, NpoBepsoUMX (OopMyIy Uil KaKOH-IMOO BEITUYHHBI)
CHWJIBHO Pa3IMYalOTCsl B 3aBHCHUMOCTH OT HEOOXOJMMOCTH HCIIOJIb30BAHUS TEX WM HHBIX
MaTeMaTHuecKux omnepauuii. Hampumep, A mpuBeIeHHOro HMXe rpaduka 3aBUCUMOCTHU
NyTH OT BPEMEHU CKOpocTh Ha yuyacTke Ab Haxomut 70% yuamuxcs 3TOW rpymmbl, a Ha
ydactke BA — Tonbko 45%. B npumepe cuily ynpyroctu paccuuTbiBatoT 73% BBIITYCKHUKOB,
nonyunBnx Ha EI'D Heya0BIETBOPUTENbHYIO OTMETKY, & C aHAJIOTMYHBIM 33JJaHUEM, HO Ha
pacuer yJUIMHEeHHUs, crpasiisieTcs Juib 48%.

Huxe mnpuBeneHbl MNpuUMepbl TUNUYHBIX 33JaHUM, C KOTOPBIMU CHPABISIOTCS
y4daluecs TaHHOW IPyIIIbL:

Ilpumep 30 (6aszosviii yposeHv)

Ha pucynxe npedocmasnen epaghuk osudicenuss asmoobyca u3
nynkma A 6 nynkm b u obpammuo. Ilynkm A naxooumcs 6 mouxe x
= 0, a nynkm b — 6 mouke x = 30 km. Yemy pasna ckxopocms
aemobyca na nymu uz A ¢ b?

X, KM

0 02 04 06 08 10 tu

1) 40 km/u

Omeem: 3

2) 50xkm/u 3) 60xm/n 4) 75 km/u

Cpenuuii % IIpoLeHT BBIIOJIHEHMS
BBITIOJTHEHHS ommemxa «2» ommemxa «3» ommemxa «4» ommemka «3»

86 71 87 93 97

Ilpumep 31 (b6azoswiii yposenn)
Ipyorcuna sxcecmrocmu k = 10° H/m pacmseusaemes na 0,1 m nod deticmauem cubi
1) I0H 2) 100H 3) 1000 H 4) 10000 H

Omeem: 3

Cpennuit % [TpoLeHT BHINOJHEHHUS

BBITIOJTHCHUA

ommemra «2»

ommemxa «3»

ommemxa «4»

ommemka «3»

84

73

83

94

100

155




Ilpumep 32 (6aszosvlii yposeHv)

Jea neckux 0OUHAKOBLIX WAPUKA NOOBEULEHbl HA ULETKOBbIX HUMIAX.
Hlapuku 3apsiounu paznoumenHvimu 3apsadamu. Ha kaxom u3z pucynrkos
uz0bpadicenvl dmu wapuxu?

1) A 2) b 3) B 4) FuB * " ’
Omeem: 3
Cpennuit % [Ipo1eHT BEINOJHEHUS
BBINOJIHEHUS ommemka «2» ommemxa «3» ommemxa «4» ommemxa «5»
91 65 87 97 99

['pynma  BBIMYCKHUKOB €  YIOBJIETBOPUTENBHBIM  yPOBHEM  MOJTOTOBKHU
IPOJIEMOHCTPUPOBAIA BJaJICHUE OCHOBHBIMU 3aKOHAMU U (OpPMYyJIaMH IIKOJBHOTO Kypca
¢busuku. CpeaHuil MPOIEHT BBIMOTHEHUS 3aJaHUi Pa3HBIX YacTe paOdOThI JJIsl 3TOW TPYIIIBI
pacrmpenensieTcs: CleAyIoMUM 00pa3oM:

e  51% nns 3amanuii ¢ BHIOOPOM OTBETA;

o 18% nyst 3amaHuii ¢ KpaTKUM OTBETOM;

e 4% nuida 3aaHuil ¢ pa3BEPHYTHIM OTBETOM.

B »sto0ii rpynne He HabmogaeTcst OONBIIOTO pa3pbiBa B pe3ybTaTax BBINOJHEHUS
OJIHOTHUIIHBIX 33JaHUM Ha TPOBEPKY 3aKOHOB U (OpPMYI], T.€. BIUSHUE MaTEMaTHYECKUX
TPYOHOCTEH TpHU MPOCTHIX pacueTax Tropa3q0 MEHbIIE, YeM Yy MPEAbLAYIIeH TpyIIbL.
Hampumep, nis cepuu 3aganuii, NpOBEPSIOMIUX CUITy TpeHUS (IIpU PAaBHOMEPHOM JBHKEHUU
pacueT K03pUIMEHTa TPEHHUs, MacChl Tela, CUJIbl TPEHUs, CHIbI HOPMAaJIbHOTO JAaBJICHUS)
IPOLEHTHI BBIMOJIHEHHS COCTaBMWIN OT 55 110 67%.

[IpakTudeckn Bce YCBOEHHBIC AJIEMEHTHI cofepkaHusi (cM. Tabnuiy 4.15) mist sToi
TPYTIIBI IPEJCTABISIOT CO00 Hanboee «IpopadaThIBaeMbIe» Ha ypokKax (DM3WKH 3aKOHBI H
dbopmynbl. UTo ke KacaeTcsi BOIIPOCOB KAaUECTBEHHOTO XapaKTepa, TO 3/IeCh Pe3yNbTaThl, Kak
IPaBUIIO, cOCTaBIAIOT nopsiika 50%. Tak, ¢ mpuMeHeHneM MpaBuIIa JEBOM PyKHU CHpPaBIsSETCs
49% BBITYCKHUKOB ATOU TPYIIIBI, PA3INYAIOT AUANA30HbI JIEKTPOMArHUTHBIX U3ITy4eHuH (TI0
MaKCUMaJIbHOM WJIM MHUHMMAJIBHOW [JIMHE BOJIHBI WM YacTtoTe) okoyio 45%, y3HaroT
3aKOHOMEPHOCTH SIBJICHUS AJIEKTPOMATHUTHON MHAYKIMU nopsaka 57% u T.11.

Taxum 00pazom, ydamrecs ¢ yAOBICTBOPUTEILHBIM YPOBHEM MOATOTOBKU B CPEIHEM
YCHEIIHO CHPAaBISIOTCS JHUIIb C 33JaHUSIMH 0a30BOrO YPOBHS CJIOKHOCTH, OHHM TBITAIOTCS
NPUCTYIIATh K BBIMOJHEHUIO OTAEIBHBIX 337ad C KPaTKHUM U Pa3BEpPHYTHIM OTBETOM, HO, K
CO’KaJIeHHIO, HE MOTYT JIOBECTH MX pellleHue 10 KoHua. [lo cpaBHEHHIO C MPOILIBIM T0JI0M
pe3yJIbTaThl «TPOCYHUKOBY» IO BBHIMOJIHEHHUIO 3aJaHHI C KPATKUM U Pa3BEPHYTHIM OTBETOM
HECKOJIBKO YJIYYIIMIIUCh, 3TH y4allhecs CTajli yaiie OpaThCs 3a pelleHHe 3aJad BhICOKOTO
YPOBHSI.

AHanu3 OJaHKOB OTBETOB K 3a/laHUsIM TpeThel dYacTu paboThl BBIMYCKHHUKOB,
HaOpaBmux mo pesynbratam EI'D 40-50 OannoB, mokas3blBaeT, 4TO OHM, KakK MPaBHIIO,
NPUCTYNAIOT K PEIICHUI0 OJHOW-ABYX 3aJay, MPaBWJIbHO 3alHCHIBAIOT YCJIOBHE 3aJayd U
OTJENbHBIE YpaBHEHMsS Ul €€ pemieHus. llpuopureramm 3aech ABIAIOTCA 3aJadd 110
MEXaHHUKE U 3alUCh 3aKOHOB COXPAaHEHMsI SHEPTUU U UMITYJIbCA, 3a/1a4 10 3JEKTPOIMHAMUKE
¥ 3anuch 3akoHa OMa JiIst TOJTHOM ey U popMyibl utst cuitbl Jlopenna.

[Ipumepbl TUNNYHBIX 3aJjaHUM, C KOTOPBIMU CHPABISIOTCS YJallluecs AaHHOM IpyIIbl
HOJITOTOBKH, IIPUBEIEHBI HUXKE:
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Ilpumep 33 (6aszosvlii yposeHv)

Ha pviuae, naxooswutics 6 pasrnosecuu, oeticmgyiom cunvt F; =10 Hu F» 0
=4 H (cm. pucynox). C kaxoul cunoii pviuae oasum na onopy? Maccoii A ﬂ
pbviuaza npenebpeus. 1?1 ’
1) 14H 2) I0H 3) 6H 4 4H
Omeem: 1

Cpennmuii % IIpo1ieHT BHINOIHEHUS

BBIITOJIHCHUA ommemka «2» ommemka «3» ommemxa «4» ommemxa «5»

77 34 83 91 98

Ilpumep 34 (6aszosvlii yposeHv)

Yyeyunas oemans maccou 10 ke npu nonudxcenuu ee memnepamypul Ha 200 K omoaem
KOJIUYECmME0 Meniomvl, pa6HOe

1) 25 MI]x 2) 100 klxc 3) 25kl 4) 1000 xl]xc
Omeem. 4
Cpenamii % [IpoLeHT BBINOIHEHUS
BBITIOJTHCHHUA ommemxa «2» ommemxa «3» ommemxa «4» ommemxa «5»
68 33 72 95 98
Ilpumep 35 (6aszosvlii yposeHv) A
Ha pucynxe noxazan epaghux 3a8ucumocmu cuivl moxa 8 1amne LA
HAaKanusauusi om Hanpsaxicenus Ha ee kemmax. Ipu cune moka 1,5 A )
MOWHOCMb MOKA 8 1AMNe PAGHA
1) 135 Bm 1
2) 67,5 Bm
3) 45 Bm 0 10 20 3040 50 U,lg
4) 20 Bm
Omeem: 3
Cpennuit % IIpor1eHT BBINOIHEHUS
BBIIIOJIHCHU A ommemxa «2» ommemka «3» ommemxa «4» ommemxa «5»
64 34 66 95 100

VY4acTHUKH 3K3aMe€Ha C XOPOLIMM YPOBHEM IMOATOTOBKH MOKAa3ajly CUCTEMAaTHUYECKHE
3HAHMUS MIKOJBHOTO Kypca (M3HUKH TPHU BBIMOJTHEHWU 3aJaHHii 0a30BOTO M TOBBIIICHHOTO
ypOBHEH ci0)kHOCTH. CpelHUE TTPOLICHTHI BBHITTOTHEHUS 3aJaHUi Pa3HBIX YacTed paboThl s
9TOU IPYIIIbI TAKOBBI:

e 74% nns 3amaHuii ¢ BHIOOPOM OTBETA;

o 48% nns 3amaHuil ¢ KPAaTKUM OTBETOM;

e 22% nns 3aaHul ¢ pa3BEPHYTHIM OTBETOM.

BoinycKkHUKK 3TOI Tpynmbl MOKa3ald YCBOCHHE OOJBIIMHCTBA COACPKATEIbHBIX
9JIEMEHTOB IIKOJBHOTO Kypca ()M3HWKH TPHU BHITIOJHCHHUH 3aJaHUl Ha 0a30BoM ypoBHe. OHU
CYIIECTBEHHO OIEPEeKAIOT MPEBIIYIIyI0 TPYNIy HE TOJIBKO MO 00bEeMy YCBOCHHOTO
MaTtepuaia, HO ¥ M0 Ka4eCTBY YCBOCHHs. Tak, OHU CHPABIISIIOTCS C OOJBITUHCTBOM BOIPOCOB
KayeCTBEHHOT'O XapaKTepa, MPOBEPAIOIINX OCOOEHHOCTHU MpOTeKaHus sBleHUil. CIuIIkom
CJIOKHBIMU ISl «XOPOIIMCTOB» (CPEIHHMM MPOIEHT BhIMOJHEHUsT MeHbIne 50%) okazanuch
JIMIIB JIBE CEpUH 3aJaHuii 0a30BOTO YPOBHS: MOBEACHHUE TUAIIEKTPUKA B IIEKTPHUUECKOM I10JIe
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U U3MEHEHHME KOJIMUYEeCTBa (POTOZIEKTPOHOB NPH M3MEHEHUHU SHEPIMH MaJarollero CBeTa co
3HAQ4YCHM, MEHBIINX KPACHOU T'PAHULIBI, 10 YJHEPTUH, IIPEBBIIIAIOIIEH TOT YPOBEHB.

VYyamuecss ¢ XOpOIIUM YPOBHEM IOATOTOBKH JOBOJBHO YCICIIHO BBINOTHSIOT Pl
3aJaHUii TOBBIIICHHOTO YPOBHSA KakK C BHIOOPOM OTBETAa, TaK M C KPAaTKUM OTBETOM. Tak, B
CpPEeHEM IIOJIOBHMHA BBIIIYCKHHUKOB JTOM T'PYIIIBI CIPABIAETCS C 3aJaHUSMH IOBBILICHHOTO
YPOBHSI TIEPBO yacTU paboThI, a pe3yNbTaThl PELICHUS 3a/1a4 C KPAaTKUM OTBETOM JIeXKAaT B
npenenax ot 20 go 75%.

Ilo cpaBHEHMIO C IPONUIBIM I'OJOM YJIYUYLIWJINCH PE3yJibTAaThl BHIOJHEHUS 3aJaHui
BBICOKOI'O YPOBHS CJIOKHOCTH. Kak nmpaBuiio, TecTupyeMsble ¢ XOPOIIUM YPOBHEM MOATOTOBKH
IPUCTYNAIOT K pEemeHHI0 3-4 3a7ad C pa3BEpHYTHIM OTBETOM, IPABHUIBHO 3alHCHIBAIOT
OCHOBHBIE 3aKOHBI U ()OPMYJIbI U HE UCHBITHIBAIOT CEPhE3HBIX MAaTEMaTUUYECKUX TPYAHOCTEN
IpU pPEeLICHUH CUCTeM ypaBHeHHMH. [103ToMy MM OOBIYHO yJaeTcsi JOBECTH JI0 MPaBUIILHOTO
orBera pewmeHus 3agad 1o wmexaHuke (Cl), wmonekynspHoit ¢usuke (C2) wunm
aneKkTpoauHaMuke. OJJHAKO OHHU MPENNOYUTAIOT JINOO BOOOIIE HE MPUCTYNATh K PELICHUIO
3amad C HECTaHIApTHOW (HOPMYITHPOBKOW (HAampuMep, Ha AU(GPAKIHIO AJIEKTPOHOB HIIH
B3aUMOJICIICTBHE 3JEKTPOHOB C AaTOMOM), JIMOO pelIeHHe H3THUX 3ajad OKa3bIBaeTcs
«OpOLIECHHBIM Ha MOJIYTH» B CUJIY HEIOHUMAaHUsS ONMCAHHBIX B HUX MPOLIECCOB.

IIpumepbl THINMYHBIX 33aHUM, C KOTOPBIMU CIPABISAIOTCS Y4alllUecs JaHHOU IpyIIbI
MOJIFOTOBKHU, IPUBE/IEHBI HUXKE:

Ilpumep 36 (bazoswiii yposenn)
3emna u pakema, cmoswas Ha NYCKOBOU NAOWAOKe, 83AUMOOEUCMBYIOM 2PABUMAYUOHHBIMU
cunamu. Kaxoso coomuowernue medxncoy mooynsamu cun F; oeticmeus 3emnu na pakemy u F;
delicmeus pakemol HA 3em10?

]) F,>F, 2) F;>>F,

Omeem: 3

3) F,=F 4) F;<F,

Cpenuuit % [IpoueHT BBINOIHEHHS
BBITIOJTHEHUS ommemxa «2» ommemxa «3» ommemra «4» ommMemKa «3»

64 27 54 80 95

Ilpumep 37 (nosviwennwlil yposeHv)

Paboma evixoda ons mamepuana kamooa 8aKyymHo2o ¢pomosnemenma pasna 1,5 3B. Kamoo
oceewaemcst MOHOXPOMAMUYECKUM CEEMOM, y KOMopo2o dHepausi pomonos pasna 3,5 3B.
Kaxkoeo 3anuparowee nanpsicenue, npu Komopom homomox npexpamumcs?

1) 15B 2) 20B 3) 35B 4) 50B

Cpennuit % IIpoLeHT BBINOIHEHUS
BBIMOJTHEHHS ommemxa «3» ommemka «4»

ommemra «2x» OMmMemKa «5»

55 29 43 72 94
Omeem: 2
Ilpumep 38 (svicokuil yposeHv) \%
O0un Moab UOCANLHO20 OOHOAMOMHO20 2430 CHAYALA 1

usomepmuyecku cocanu (T; = 300 K). 3amem 2a3 uzoxopro
oxaaounu, noHu3ue oasnenue 8 3 paza (cm. pucynok). Kakoe
KOIU4ecmeo menjiomul omoal 2a3 Ha yyacmke 2 —3? _ >

Cpennuit % IIpoLeHT BBINOIHEHUS

BBITIOJIHCHUSA

ommemxa «2»

ommemka «3»

ommemxa «4»

ommemxa «5»

32

0

10

52

92
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BbIyCKHMKM C OTIMYHBIM ypOBHEM IIOATOTOBKHM ITOKA3aJM BJIAJICHUE BCEMH
KOHTPOJMPYEMBIMU 3JIEMEHTAMU COJIEpKaHHUs Kypca (U3MKH MPHU BBINOJHEHUM LIMPOKOTO
CHeKTpa 3aJaHuii 0a30BOrO YpOBHS CJIOXHOCTH, NpPU PEHICHWH CTaHIAPTHBIX 3a1ad
MOBBILICHHOT'O YPOBHS, a TaKXe MPOJAEMOHCTPUPOBAIN YMEHHE KOMIUIEKCHOTO NPUMEHEHUS
3HAHUM TPHU BBITOJIHEHUM 3aJaHUM BBICOKOTO YPOBHS CIIOKHOCTH. JUIss 3TOM Trpymnmsl
TECTUPYEMBIX CpEAHHE MPOLEHThl BBINOJHEHMUS 3aJaHUM pa3HbIX dYacTell paboThI
pacmpenensroTcs CIeAyoIM 00pa3oM:

o 88% ns 3amanHuii ¢ BEIOOPOM OTBETA;

e 77% nns 3aiaHUM C KPATKUM OTBETOM;

e  62% s 3a1aHUl ¢ pa3BEPHYTHIM OTBETOM.

Takum 00pa3oMm, BBITYCKHUKH, MOJy4YHBIIHME IO pe3yibratam EI'D  orinnuHbie
OTMETKH, HE€ MWCIBITBIBAIOT 3aTPyAHEHUH TIIpU BBINOJHEHUM 3aJaHuid 0a30BOro u
MOBBILICHHOTI'O YPOBHEH, UX «3arac» M0 CPABHEHMIO C NPEABIAYLICH IPYIIION 3aKIH04aeTCs HE
B 00beMe 3HaHM, a B MOJHOLICHHOCTH UX YCBOEHHS, ClIOCOOHOCTH CBOOOJHO ONEPUpPOBATH
HNOHATHIHBIM amllapaToM MIKOJIBHOTO Kypca (U3MKH, TOHUMaHUS 0COOEHHOCTEH MpoTeKaHus
JIOCTaTOYHO CJIOKHBIX IIPOLIECCOB U SBJICHUM.

JUia rpynnsl JIMAEPOB XapaKTEpHO BBINIOJIHEHUE Ha ypoBHE Bbimie 60% B cpeaHeMm
YeThIpex M3 MIeCTH 3a/laHuil TpeTheil 4yacTh pabothl. Ilpu pemeHnn 3amay ¢ pa3BepHYTHIM
OTBETOM HauOoJiee 3HAYMTEIbHO MPOSBISAETCA Pa3HULA MEXAY TPYNINaMU C XOPOIIUM H
OTJIMYHBIM YPOBHSMHU NOAroTOBKM. OCOOEHHO 3TO Kacaercs 3ajad C HETPaAULIMOHHBIMU
(bopMyIMpOBKaMHU, IPU PEIICHUH KOTOPBIX HEOOXOIUMO MPEACTaBUTH ceOe MPOUCXOAIINE
IIPOLECCHl U SIBJIEHMSI, @ HE TOJBKO BCIIOMHUTH OJMH M3 TUIIOB pa30MpaBLIMXCS HA YpOKax
3az1ad.

[IpuMepel TUIIMYHBIX 3aJaHUM, C KOTOPBIMU CIPABJIIFOTCS YYalIUeCs JAHHOW TPYIIIbI
IOJITOTOBKH, IIPUBEICHBI HUXKE:

Ilpumep 39 (6aszosviii yposerv)

Ha pucynxe uzobpasiceno pacnonodicenue 08yx HeNOOBUNCHBIX MOUEUHBIX DIEKMPULECKUX
3apsa006 +2q u +q u obosnauwenvt mpu mouxku A, B u C.

MoOynb sexmopa HanpsACEHHOCMU CYMMAPHO20 INEKMPUYECKO20 NOJISL IMUX 3aPS008 UMeent
1) Haubonvwee snauenue 6 mouxe A
2) Hauborvuwee 3nayeHue 6 mouke B
3) muaubonvuiee 3uauenue 6 mouke C
4) 00uHaxosvle 3HAYEHUs 80 BCEX MPEX MOUKAX

Omeem: 1
Cpennuii % [IponeHT BEINOIHEHUS
BEITTOJTHEHHS ommemxa «2» ommemka «3» ommemxa «4» oOmMemKa «5»
33 16 20 43 80

Ilpumep 40 (nosvluennvlii yposeHs)

DnekmpomacHUmMHAs 80IHA OM HEKOMOPO20 UCMOYHUKA PACHPOCMpansemcs 6 beH3one, npu

amom Oauna 6oanvl cocmasnsiem 1,2 mm. Onpedenume nepuod KoaeOAHUU UCMOYHUKA.
- 12

Tloxazamens npenomnenus deusona 1,5. Omeem svipasume 6 nuxocexynoax (10" c).

Omeem: 6
Cpennuii % [TpoLeHT BINOJHEHUS
BBITTOJTHEHHS ommemxa «2» ommemka «3» ommemxa «4» oOmMemKa «5»
17 1 8 47 80
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Ilpumep 41 (svicokuil yposeHv)

THonvtii memannuyeckuti wapux maccoti 2 2 nooseuien Ha uleko8ol HUMu U nomeweH Hao
NONIOJCUMENLHO — 3APANCEHHOU  NIOCKOCMbIO,  co30aioujell.  0OHOPOOHOE  BEPMUKATLHOE
NeKMpUiecKoe noae HanpANCeHHocmbio 1 0° B/m. Ulapuk umeem nonoxcumenvruviii 3apao 10
¥ Kn. Ilepuood manvix konebanuii wapuka 1 c¢. Kaxoea onuna numu?

Cpennuit % ITporeHT BBIOIHEHUS
BBITIOJTHEHHS ommemxa «2» ommemxa «3» ommemxa «4» ommemxa «3»
5 0 2 13 61

4.6. BbIBOAbI U peKOMEHIALMHU

1. B Equnom rocymapctBeHHOM sk3aMene 1o ¢uszuke B 2007 1. MPUHUMAIIO Y4acTUe
70 052 BelllycKHUKA U3 65 pernoHoB cTpaHbl. 110 cpaBHEHUIO ¢ IPEABIAYIIUM T'OJOM YHUCIIO
YYaCTHUKOB YMEHBIITUIIOCh M 0Ka3aJ0Ch MPUMEPHO Ha ypoBHE mo3amnponuioro roga (2005 r. —
68 916 uen., 2006 r. — 90 389 uen.). [lourn NMOJOBHHA BBIMYCKHUKOB, caaBaBmux EI'D mo
¢busrke, KUBYT B KPYIHBIX ropojaax u jguiib 20% — 3To yyamiuecs, 3aKOHYUBIIHE CEIbCKUE
MIKOJBI. DK3aMeH N0 (U3UKE BBHIOMPAIOT MPEUMYIIECTBEHHO IOHOUIM, M JIMIIb YETBEPTh OT
00IIero Yncia y4aCTHUKOB COCTaBIISIOT AEBYIIKH.

2. B KOHTpOJBHBIX M3MEpPUTENbHBIX MaTepuanax 1o ¢uszuke 2007 r. B 1enom Obuia
COXpaHEHa CTPYKTypa MpeIbIAyLIero rojga, HO BHECEHO JABa M3MEHEHUS: pachpeiesieHue
3aJaHuii B TEpBOW dYacTH palbOThl MO TEMAaTHYECKOMY NpPU3HAKy M BBEICHUE 3a/1aHUil,
MPOBEPSIONTUX CHOPMUPOBAHHOCTh METOJOJOTUYECKUX YMEHHU (OJHO 3aJaHuE C BBIOOPOM
oTBera). B sk3amMeHaMOHHON paboTe ObUIH MPECTABIICHBI 3aJaHUsI TPEX THIIOB (C BEIOOPOM
OTBETa, C KPAaTKUM OTBETOM M C Pa3BEpHYTHIM OTBETOM) M Pa3HOTO YPOBHS CIIO)KHOCTH:
0a30B0Oro, HOBLIIMIEHHOI0 U BeICOKOro. B KM 2007 r. ObLIM BKIIOYEHBI 3aJaHUS II0 BCEM
OCHOBHBIM  COZIepXKaTeNbHBIM pazfenaM Kypca ¢usuku: «MexaHukay (KMHEMaTHKa,
JMHAMUKa, CTaTHKA, 3aKOHBI COXPAaHEHHs B MEXaHUKE, MEXaHUUYECKHE KOJIeOaHUs U BOJIHBI);
«Monexynspaas ¢uszuka. TepmoauHamuka»; «DIEeKTPOJUHAMHUKA»  (PIEKTPOCTATHKA,
IIOCTOSIHHBI TOK, MarHUTHOE II0JI€, 3JIEKTPOMAarHUTHAsT WMHIYKLUS, 3JE€KTPOMAarHUTHbIE
KojeOaHuss W BOJHBI, onTHKa); «KBanToBas ¢usuka» (dmementsl CTO, KoOpmycKyJIsIpHO-
BOJIHOBOH jayanu3M, ¢u3uka aToMa, pU3uKa aTOMHOro siapa). Kpome toro, mpu pa3zpaborke
COJIep’KaHusl YK3aMEHAIMOHHON pabOThl yUUTHIBAJIACh HEOOXOAUMOCTh MPOBEPKU OBIIAJICHUS
YYaLUMUCS Pa3InYHbBIMU BUAAMHU JESTEIBHOCTH.

3. IlepBuunble Oayiibl, MOJYYEHHbIE YYaCTHUKAMU DK3aMEHa, IE€PEeBOJIWINCH B
aTTECTAIlMOHHYIO OTMETKY M TecToBble Oayuibl mo 100-OamnpHOl mikasne. [lo cpaBHeHHIO
2006 r. yMEHBIIWIOCHh YUCIO YYAUIUXCS, MOJYUYMBIINX HA SK3aMEHE HEYAOBJICTBOPUTEIbHBIE
ormetku (16,0% B 2006 r.; 12,3% B 2007 1.), 44% TecTupyeMbIX NPOAEMOHCTPUPOBAIU
XOPOILIUA U OTJIMYHBIN YpOBHU MOArOoTOBKU. B 2007 T. HECKOJIBKO YMEHBIIHIOCH KOJTUYECTBO
BBIITYCKHUKOB, MOJIy4YUBIIMX 10 pesynbratam EI'D 100 6amios: B 2006 1. — 33 yen. (0,04%),
B 2007 r. — 28 yen. (0,04%).

4. Anamu3 pesynstatoB EI'D mo ¢u3uke mokasain, 4ToO BBITYCKHUKAMH yCBOEHBI Ha
0a30BOM ypOBHE OCHOBHBIE MOHSTHUS, MOJENH, SBJICHUSA, (POPMYJIbl U 3aKOHBl KMHEMAaTHUKH,
JUHAMUKH, CTaTHUKH, TEPMOJWHAMHKH, ONTUKH, (PU3MKH aTOMa M aTOMHOTO S1pa, a TaKxkKe
CIEIyIOMMX TeM: «3aKOHbl COXpaHEHUS B MexaHuke», «MexaHuueckue KojeOaHus U
BOoNHBD, «llocTosiHHBIE TOK». Ha 0a30BOM ypoBHE OTMeuUeHBI MNpPOOETsl B YCBOCHHHU
3JIEMEHTOB MOJIEKYJISIPHO-KHHETUYECKOH TEOpUH, JJIEKTPOCTATUKH, TeMbl <«MarHuTHoe
noJie», «NeKTPOMArHUTHAsT UHAYKIUSA), « DIEKTPOMAarHUTHbIE BOJHB, «neMeHTbl CTOy,
«KoprnycKyJIIpHO-BOJHOBOU JTyanu3m» U «MeToapl HaydHOro Mmo3HaHus». Ha moBbilieHHOM
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YPOBHE OCYIIECTBIISUICS. KOHTpOib JHIIb 11 cojepkarenbHbIX TeM, W Haubolee
npoOJIEeMHBIMH OKAa3aJIMCh BOIIPOCHI IO ONTHKE, SJTEKTPOCTATUKE U TEPMOJUHAMUKE.

JUid 3amaHul ¢ KPaTKUM OTBETOM IIOJIHOLEHHOE YCBOCHHE NPOJEMOHCTPUPOBAHO I10
temam «MarnuTtHoe mone», «l'eomerpudeckas ontuka» u «MKT». Haubonee cioxHbIMH
3[eCh OKa3aJMCh 3aJadd IO DJIEKTPOCTAaTHMKE M BOJHOBOW ontuke. IIpu pemenunn 3amay
BBICOKOTO YPOBHS CIIO)KHOCTH TPEThEH 4acTU pabOThl BHIITYCKHUKH YCIICIIHO CHPABIISUIUCH C
3aJJaHUAMU IO MOJICKYJISIPHOM (PU3MKE M TEPMOAMHAMHKE, 10 DJIEKTPOCTATHKE, a TAaKXKe C
3a7ladaMM Ha IPUMEHEHHME 3aKOHOB COXPAHEHMsI HMITYJbCA M MEXAHHYECKOM DHEPIUH.
CymiecTBeHHBIE 3aTPyJHCHMs BBI3BAIM 3aJa4d IO BOJHOBOM ONTHKE U 3aJaHUA
KOMILJIEKCHOTO XapakTepa, TpeOyIole NpUMEHEeHUs 3HaHUH U3 pa3HbIX pa3fiesoB (pU3MKH B
HOBOW CHUTYallHH.

5. AHanu3 pe3yibTaTOB BBIMOJHEHHS HK3aMEHAlMOHHOM paboTel 1O  (Qu3MKe
YYaLUMUCS, UMEIOIMMU Pa3JInYHbIE YPOBHU MOATOTOBKH, BBISIBUJI CIIEAYIOLIEE:

- Brinycknuky, [IOKa3aBIlINe 1o pe3yJibTaTaM €MHOTO JK3aMeHa
HEYJIOBJICTBOPHUTEIBHBIA YPOBEHDb MOJITOTOBKU 1O Qu3uke (8 626 uen./12,3%), BBIIOIHIIOT
JMIIb OTAETbHBIC 33/1aHUsl 0a30BOr0 YPOBHS CIOXKHOCTH M JEMOHCTPUPYIOT KpaliHe HU3KHM
YPOBEHB BJIaJICHHSI Ja)kKe OCHOBHBIM IMOHATUHHBIM aIIapaToM MIKOJIBHOTO Kypca (pU3HKH.

- DBBINyCKHUKN € yIOBJIETBOPUTEIbHBIM YypoBHeM mnoarotoBku (30 273 uen./43,2%)
NOKa3aJld BIIQJICHWE OCHOBHBIMH 3aKOHaMH M (opMyllaMH TIpH BBINIOJHEHUH 3aJaHHUN
0a30BOro ypoBHs CIOKHOCTU. Ha pe3ynbTaThl BBIMOJHEHMS OTIENBHBIX 3aJaHUM AJs 3TOU
IpYIIbl yYalUIuXcs CUIbHOE BIUSHUE OKa3blBA€T HEJOCTATOUHBIM YPOBEHb MaTeMaTHUECKON
NOJArOTOBKU. B LI€JIOM 3TH BBIIYCKHUKH YCIEIIHO CIPABIAIOTCS C HECIOXHBIMU 3aJaHUSAMU
Ha T[pPUMEHEHHE 3aKOHOB (PM3MKM Ha KAYEeCTBEHHOM U pacyeTHOM YpPOBHSAX, HO
JIEMOHCTPUPYIOT HETTOHMMaHUe (U3NUECKOM CUTyalluu NpU pelleHHH 3a/1ad, KpaiHe II0X0
CIIPABJISIOTCS C 3aJaHUSIMU HA OOBACHEHHE (PU3UUECKHUX SIBJICHUM.

- DBBINyCKHUKM € XOpOLIMM YpPOBHEM MNOAroToBku (22 777 wen./32,5,%) mokazanu
CHCTEMaTHYECKHE 3HAHUS IIKOJLHOTO Kypca (M3UKH MPH BHITOJIHEHUH 3aJaHuid 0a30BOTO U
NOBBIIICHHOI'O YPOBHEHN CJIOXKHOCTU. JTa YacTb BBITYCKHHUKOB CYLIECTBEHHO OIEPEKaeT
HPEIbIIYIIYI0 TPYIIy HE TOJIBKO MO 00bEMY YCBOEHHOIO MaTepHalia, HO U 10 KadecTBY
YCBOCHHMs, IOCTATOYHO YCIEIIHO BBINOJHSAS 3aJaHus IMOBBIIIEHHOTO YPOBHS CIIOKHOCTH.
BolnycKkHUKH, TOJIY4YMBIIME IO pe3yjbTaTaM »HK3aMeHa OTMETKY «4», JIeMOHCTPUPYIOT
YMEHHUS peliaTh J0CTaTOYHO OObEMHBIE C TOUKU 3PEHUS MaTeMaTHUYECKUX BBIKJIAIOK 3a/1a4M
BBICOKOTI'O YpPOBHS CJIOKHOCTH, HO HE MPOSIBISIOT CIOCOOHOCTEM N1eHCTBOBaTh B CUTyalluu
HOBOH (pu3nueckoil MoJeNIu B HECTAHIAPTHBIX 3a/laHUSAX TPEThel 4acTu paboThl.

- DBBINyCKHUKK C OTJIMYHBIM YpoBHEM moAroToBku (8 376 wen./12,0%) mokazanm
BJIAJICHUE BCEMH KOHTPOJMPYEMBIMH 3JEMEHTaMH COJepXKaHus Kypca (U3MKH HpU
BBIMIOJIHEHUM HIMPOKOTO CIEKTpa 3aJaHUil 0a30BOr0 YpPOBHS CIOKHOCTH, IPU pPELIEHUU
CTaHJApPTHBIX 3aJa4 IIOBBIIICHHOIO YPOBHA, a TaKXe IPOAECMOHCTPUPOBAIN YMEHUE
KOMIUIEKCHOTO TMPUMEHEHUS] 3HAHUW TpU BBIIOJHEHUU 3aJ@aHUN BBICOKOTO YPOBHS
CJIO)KHOCTH. Yyaliuecs 3TOW TpyIIbl CIOCOOHBI CBOOOJHO ONEPUPOBATH TMOHITUHHBIM
anmapaToM MIKOJBHOTO Kypca (U3UKH, MOHUMAIOT OCOOCHHOCTH IMPOTEKAHHS JOCTATOYHO
CJIOXHBIX IPOLIECCOB U SIBJICHUH.

6. AHanm3 BBINOJNHCHHS 3aJaHuM, ucnonb3oBaBmmxcs B KM B 2002-2007 rr.,
MIO3BOJIAET BBIABUTH JUHAMHMKY YCBOCHHS OTIEJIbHBIX BUIOB JeATENbHOCTH. [lonoxurenpHas
JTMHAMHKa HaOJr01aeTcs )i 3a/1aHni, IPOBEPSIOLINX Ha PEIPOAYKTUBHOM YPOBHE YCBOCHUE
OCHOBHBIX ()OpPMYJI M 3aKOHOB IIKOJBHOTO Kypca (DM3MKM, a TaKXkKe pelIeHHs 3aJad Kak
MOBBIIICEHHOIO, TaK M BBICOKOTO YPOBHEW CIOXHOCTH. JUIA 3aJaHuii, NPOBEPSIOIINX
NOHMMAHHE CMBICJIA Pa3JIMYHBIX MOHATUM, BEJUYMH U 3aKOHOB, KOHTPOJIMPYIOIIUX YMEHUS
OOBACHATH (QU3NYECKUE SBJICHUS, HE (UKCUpPYETCd pOCT KayecTBa BBINOJIHEHUS.
Habmiogaercss HEKOTOpOE CHIKEHHE KauecTBa BBIIOJIHEHUS 3aJaHUN 1O TeM 3JeMEHTaM
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CoJepXkKaHusA, U1 KOTOPBIX B MEPBYI0 OUYEPEIb COKpAILAIOT BpeMsl M3ydeHHs NpHU OO0IIeM
YMEHBIICHUU KOJNYECTBA YUEOHBIX YaCOB, OTBOAMMBIX Ha MPENoiaBaHue (PU3HNKH.

[Ipu cpaBHenun pesynbTatoB EI'D mo ¢usmke Tpex MOCICAHMX JIET OTMEYaeTCs
MIOCTETNICHHOE yBEIUYEHHE pa3HUIbI B 00bEME W KadyecTBE 3HAHUN MEXAy TIpynnamu
BBIIY CKHUKOB C YZIOBJIETBOPUTENIBHBIM U BBICOKMM YPOBHSIMHU ITOATOTOBKH. K coxanenuto, He
oOmanast nH(opmaimeit 06 UCIOIB3yEeMbIX B MPOIECCE MPENoIaBaHusl y4eOHO-METOANYECKIX
KOMILIEKTaX U 00 ydeOHOW Harpyske, OTBOJMMOW Ha HM3ydYeHHE (PU3UKU B IKOJAX, TIE
00y4yaJIUCh YYAaCTHUKH €IUHOTO 5K3aMEHa, CIOXKHO Jenarb OOOCHOBaHHBIE BBIBOJBI O
IPUYMHAX IIOCTENEHHOIO YMEHbIIEHHs O0beMa M KauecTBa 3HAHMM IO KOHKPETHBIM
9JIEMEHTaM COJEP>KAaHUA JUIsl OTAENIBHBIX Ipynn ydamuxcs. OZHAKo MOXKHO IPEIIOJIOKHTB,
YTO IMOCTETIEHHO YBEITMUNBACTCS JI0JISI BHIITYCKHUKOB, U3YYaBIINX (U3UKY Ha 6a30BOM ypOBHE
C MUHUMAaJbHOU yueOHOI Harpy3koi 2 yaca B Helento. ba3oBelil ypoBeHb M3ydeHHs (HU3HKU
HE PAacCUMTaH Ha MOATOTOBKY YydYalllUXCsl K MPOJOJDKEHHIO oOpa3oBaHMs B By3ax (DM3MKO-
TEXHUYECKOTO MpOo(UiIsi, a COOTBETCTBYIOIIAs ydeOHas Harpy3ka He MOXKET 00ecleYuTh Kak
yCBOEHHE HE00X0aAUMOro o0bemMa 3HaHUH, Tak U (JOPMUPOBAHHE YMEHUS peIlaTh 3aJa4H 10
¢usuke. CrnenoBaresbHO, IpyMNa ydYallUXcs, U3y4aBIIMX (U3MKYy Ha 0a30BOM ypOBHE, He
MOKET MpOoJEeMOHCTpUpoBaTh B pamkax EI'D mo ¢usuke ypoBeHb NOATOTOBIEHHOCTH,
HEOOXOIUMBIH /1711 TTOJTyYEHHs] XOPOLIMX U OTIMYHBIX OTMETOK.

7. AHanmu3 pe3yJbTaTOB €IMHOTO HK3aMEHa TO03BOJISET C(HOPMYIHPOBATH OCHOBHBIE
HaIpPaBJICHUSI COBEPILICHCTBOBAHMS KOHTPOJBHBIX H3MEPUTENBHBIX MarepuasoB EI'D mo
dusuke:

- Kontponenble n3mepurensupie Marepuansl EI'D noka He o0ecrneynBaiOT MpPOBEPKY
BCEX BHJOB JIEATEIHFHOCTH, IPEIyCMOTPEHHBIX TPEOOBAHMUSAMU K YPOBHIO TOJTOTOBKU
cTaHfgapta oOpa3oBaHUs 1O (U3UKE, IMO3TOMY LEIecOOOpa3HO TMOCTENEHHO PpacIIUpsTh
CHEKTP BHJOB JEATEIbHOCTH, Ha TMPOBEPKY KOTOPBIX HAIpPaBJIEHbl 3a/laHusl €IUHOTO
JK3aMEHa.

-  DK3aMCHAlMOHHBIE BAapUAHTHI TO (HU3UKE COJEPKAT H3OBITOYHOE KOJIUIECTBO
3aJaHui, B KOTOPBIX HEOOXOAMMO UCHOJNb30BaTh T€ MM HHbBIE MaTeMaTH4YeCcKHe
npeoOpa3oBaHus WK pacdeTsl. Heo0X0AUMO yBENIWYHUTD JOTI0 KAYeCTBEHHBIX BOIPOCOB IO
¢u3uKe Ha MPOBEPKY MOHUMAHUSA SIBICHHM, CMbICIIAa 3aKOHOB, BEJMYUH U T.I., KOTOpPbIE HE
TpeOYIOT pacyeToB.

- Bapumantel 1o (¢u3uke MNpakTHUECKH HE COAEP)KAaT BOINPOCOB Ha TMPsAMOE
BOCIPOM3BECHIE (POPMYIHPOBOK PA3IUUHBIX ONpEE/ICHUH, 3aKOHOB, Y3HaBaHue (HOpMys U
T.I., B CWJIY HEBO3MOXXHOCTH KOHCTPYHPOBAHMS KAa4E€CTBEHHBIX 3aJaHMM TAaKOro BUIA C
BbIOOpOM OTBeTa. PekoMeHyeTcs mpoBecTH anpoOallMOHHbBIE UCCIIEI0BAaHUS 10 BBEJCHHUIO B
KOHTPOJIbHbIE U3MEPUTENIbHbIE MaTepuallbl 0 (GU3MKe 3a1aHUI PENPOAYKTUBHOIO XapaKkTepa
npyrux ¢popM, HapuMep, Ha COOTBETCTBHE.

- OO0o01eHHas cucTeMa OLIEHUBaHUS 3aJaHUM C pa3BEPHYThIM OTBETOM HEAOCTATOYHO
Xopowo paboTaeT i 3aJaHui, TpeOyIOUIMX BBEIEHUS JOIMOJHUTENbHBIX YCIOBUH U
IIPEIIOJIAraloIIUX Pa3IMYHbIe OIX0Abl K PEIICHNI0. PEKOMEHYETCSI B 3KCIIEPUMEHTAIBHOM
peXUME MPOBEPUTH BO3MOXKHOCTh MCIONb30BaHUS JBYX-TPEX OOOOIIEHHBIX CHCTEM
OLIEHUBAaHMS, PACCUUTAHHBIX Ha Pa3IMYHOE YUCIIO OaJIJIOB.
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IIpnaoxenue 4.

IInan s3x3amenanuonnoi padorsl EI'J 2007 roxa no gpusnke

Ob6o3nauenue 3adanuii 6 pabome u Onanke omeemog: A — 3a0anus c 6b100POM
omeema, B — 3a0anus ¢ kpamxum omeemom, C — 3a0anus ¢ pazeepHymovim OmeemoM.
Yposnu croosicnocmu 3a0anus: b — 6azoswitl, 11 — nogvluennwlii, B — gvicoxuil.

Ne | O003- IIposepsiembie Konbt Koabi| Ypo- | Maxkc. |IIpumep-| Cpen- [Mun. [Make.
Haye- 3JIEMEHTBI COACPKAHUA nmpoBepsAEMbIX npo- BCHb 0aju1 32 | Hoe Bpe- HUi % %
HHUe 3JIEMCHTOB Bepsi- | CJI0K- | BbINOJI- Msl BbI- % BbI- BbI-
3ajaa- coaepiKaHus €MBIX | HOCTH HEHHEe nmoJIHe- BbIIOJI- moJ- moJi-
HHUA B YMme- 3ajaa- | 3aJaHudA HUA HCHHUSA HEHUS | HCHUSA
pabore HUil | HuA 3aaHus
(MHH.)
Yacrs 1
1 | Al |CBoboxmHoe maseHue 1.1.5 4 b 1 2 67 48 | 86
2 | A2 |LleHTpOCTpeMHUTEIBHOE YCKOPEHHE 1.1.7 3 b 1 2 55 47 | 76
3 | A3 |Tperuii 3akoH HeroTona 1.2.8 2 b 1 2 63 56 | 64
4 | A4 |Cuna ynpyrocTtu 1.2.12 4 b 1 2 83 61 89
5 | A5 |YcnoBus paBHOBECHS TBEPAOTO Tena 1.3.2 4,7 b 1 2 80 67 | 86
6 | A6 |[loreHuuanbHas SHEPTUS 1.4.7 3 b 1 2 50 39 64
7 | A7 |[lnuHA BOJHEI, 3BYK 1.5.8,1.5.9 4 b 1 2 78 64 83
8 | A8 |Bropoii 3akon HproTOHA, paBHOYCKOpEHHOE 127,114 (3,7 I 1 4 53 42 | 69
JIBIOKCHUC
9 | A9 |3akoHBI cOXpaHEHUI UMITYTIbCA U 1.43,14.8 7,8 11 1 4 31 27 | 44
MEXaHUIeCKOH SHeprun
10| A10 |YpaBHEHHE COCTOSTHUS UAEATBHOTO ra3a 2.1.10 3,7, b 1 2 57 51 59
11| A1l |BuyTpeHHnsis sHeprus 221 2 b 1 2 53 45 | 70
12 | A12 |BrnaxHOCTH BO31yXa 2.1.13 47| b 1 2 56 36 69
13.| A13 |KoaudecTBO TEIUIOTHI, K3MCHECHHS 224,2.1.14 - 2 b 1 2 80 70 83
arperaTHoro COCTOSIHUS BeIlleCTBa 2.1.16
14| A14 |IlepBoe Hauano TEPMOAMHAMUKHI 2.2.6 4,7 b 1 2 64 37 | 75
15| A15 |KIIJ] TernaoBoi MalllHHbI 2.2.8 8 II 1 4 47 30 59
16 | A16 |[leiicTBHE 3IEKTPUUECKOTO MO HA 3.15 3 b 1 2 73 63 | 80
SIIEKTPUUECKHE 3apsi/Ibl
17| A17 |Konnencarop 3.1.13 3 b 1 2 62 54 71
18 | A18 |3akon Oma s yyacTka 1enw, snekTpuaeckoe| 3.2.3,3.2.4 3 b 1 2 67 61 76
COTIPOTHUBIICHHUE
19| A19 |PaGota 1 MOIIHOCTh TOKA 3.2.7-3.2.10 47| b 1 2 72 46 91
20 | A20 |DHeprus MarHUTHOTO TIOJIS 343 3 b 1 2 58 43 66
21| A21 |DneKTpoMarHuTHbIE BOJIHBI 3.5.5,3.5.6, 2 b 1 2 46 35 54
22| A22 |[ToctpoeHne n300pakeHH s, 1TaBaEMOT0 3.6.8 2,7 b 1 2 74 46 | 87
coOuparomien JINH30M
23 | A23 |Cuna Jlopenna 334 2,7 I 1 4 49 35 | 61
24 | A24 |Jucnepcus cBeTa 3.6.13 8 II 1 4 49 38 | 60
25| A25 |[IpuHOATT OTHOCUTETHHOCTH DHHINTEIHA 4.2 3 b 1 2 50 35 60
26 | A26 |JlunelvaThbie CIIEKTPHI 523 2,7 b 1 2 76 62 | 85
27| A27 |3akoH paJInoaKTHBHOTO pacmaja 535 3 b 1 2 59 42 | 70
28 | A28 |SnepHble peakuuu 5.3.10 3 b 1 2 68 64 | 74
29| A29 |YpaBHenue DiHmTelHa 15 GoTodddhekra 5.1.4, 4 IT 1 4 59 33 77
30 | A30 |[TocTpoenue rpaduka 1o pe3yabTaTaM 6.2,1.2.12 57| b 1 2 35 17 | 52
SKCIIEpPUMEHTa
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Yacrtp 2

31| Bl |3akoH coxpaHEHHS YHEPTUU 1.43-14.38 8 II 1 6 35 27 | 44
32| B2 |YpaBuenue MenneneeBa-Knaneiipona 2.1.7-2.1.16 8 II 1 6 45 32 | 54
33| B3 |Cuma Amrmepa 333 8 II 1 6 52 30 | 60
34| B4 |/IudpakuuoHHas perieTka 3.6.11-3.6.12 | 8 IT 1 6 9 4 16
Yactp 3
35| C1 |Mexanuka 1.1 7,8 B 3 19 10 7 12
36| C2 |MonekynspHas ¢pusuka. TepMoauHaMUKa 2.2 7,8 B 3 19 25 16 | 33
37| C3 |DnexkTpocTaTuka, OCTOSHHBIN TOK 3.1,3.2 7,8 B 3 19 23 11 41
38| C4 |['eomerpudeckas ONTHKA 3.6 7,8 B 3 19 11 14
39| C5 |AromHas pusuka 52,148 7,8 B 3 19 6 9
40| C6 |KomrmiekcHas 3amada (3JIEKTPOAHMHAMUKA H 1.1,1.2,3.1 7,8 B 3 21 10 15
MEXaHHUKa)
HUTOIO

A-30 b-24| 52 210

B-4 m-10

C-6 B-6

164




