2.3. DU3UKA

2.3.1. XapakTepucTHKA 1eJieil 1 00beKTOB KOHTPOJIS

KonTtponshsie nzmeputensubie Marepuaisl EI'D 2010 r. mo ¢gusuke pazpadaTbiBaInCh
JUISL OLICHKH YPOBHSI OCBOEHUS BBITYCKHUKaMU (eIepaIbHOr0 KOMIIOHEHTa IOCy1apCTBEHHO-
ro o0pa3oBaTeIbHOrO CTaHIApPTa CpeaHero (MoaHoro) obmero odpasoBanus. [Ipu sTom pe-
3yJbTaThl €AUHOTO TOCYAApCTBEHHOTO 3K3aMeHa Mo (hU3HKEe MCIOIb30BAINCH 00pa3oBaTellb-
HBIMHU YUPEXKICHUSIMH CPEIHEro NpoQeCcCHOHAIBHOTO U BBICHIETO MPO(EeCCHOHAIBHOTO 00pa-
30BaHMS KaK Pe3yJbTaThl BCTYNUTEIBHBIX UCTIBITAHUHN 110 Gu3uKe I auddepeHmanum adu-
TYpPHUEHTOB.

Koaudukarop snemMeHTOB coaepkaHusi U TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBIIY-
CKHUKOB 00111€00pa30BaTEeNbHBIX YUPSXKICHUN (Hanee — Koau(puUKaTop) U creruduxanms
KOHTPOJIbHBIX HM3MEpPUTENbHBIX MaTepHajioB ObUIM COCTaBleHbl Ha ocHOBe dDenepabHOTO
KOMIIOHEHTa TOCYJJapCTBEHHOT'O CTaH/IapTa OCHOBHOTO OOIIET0 U CPEIHETO (IIOJHOT0) 00pa-
30BaHMs M0 (pusmKe, 6a30BbIi U MpodMIbHBIH ypoBeHb (mpuka3 MO ot 5 mapra 2004 1. Ne
1089).

Kaxxapiit BapaHT 5K3aMEHAIIMOHHOM pabOoThl BKIIOYAET KOHTPOIHPYEMBIE 3JIEMEHTHI
COJIep’KaHUsl M3 BCEX Pa3JesioB IIKOIBHOTO Kypca (usmku: «MexaHukay (KHHEMAaTuKa, JTU-
HaMHUKa, CTaTHKa, 3aKOHBl COXPAaHEHHUS B MEXaHUKE, MEXaHMUYeCKHe KoJjeOaHWs U BOJIHBI);
«Monekynsipaas pusuka. TepmonuHaMukay; «IEKTPOIUHAMUKA» (IEKTPOCTATHKA, TOCTO-
SHHBII TOK, MArHUTHOE TI0JI€, JIIEKTPOMAarHUTHAs MHIYKIHS, SJI€KTPOMarHuTHbIe KojeOaHus
¥ BOJIHBI, onTHKa, 31eMeHThl CTO) u «KBanToBas ¢puznka» (KOpHycKyJIsspHO-BOJIHOBOM dya-
nu3M, pu3uKa aTroma, GU3NKa aTOMHOTO siapa). [Ipu aToM U1t Kaxao0ro pasjena npeiaraT-
Cs1 3a/1aHUS BCEX TAKCOHOMHUYECKUX YPOBHEH.

[Ipu pazpaboTke copepkaHUs SK3aMEHAIIMOHHON pPaOOThI YYHUTHIBAJIACh HEOOXOIM-
MOCTb TIPOBEPKHU PA3IUYHBIX BUAOB JCITEILHOCTHU: BJIaICHUE OCHOBHBIM MOHSATHIHBIM arIla-
paToM HIKOJILHOTO Kypca (u3uku (MOHMMaHue cMbIciia (U3UUYECKUX TOHATHH, SBIEHUHN, MO-
Jieneil, BeMU4KH, 3aKOHOB), OCHOBaMH 3HaHUH O METOJIaX HayYyHOTO IMO3HAHMS U PelIeHUe 3a-
Ja4 pa3IMyHOTO THMA W YPOBHSI CIOXKHOCTU. BOJBIIMHCTBO 3aJaHuil ¢ BHIOOPOM OTBETA, a
Tak)Ke 3a/1aHUs Ha COOTBETCTBUE MPOBEPSIIN OBJIA/ICHUE OCHOBHBIM MOHSATHIHBIM amlmapaToM
HIKOJIBHOTO Kypca (u3uku. J[Ba mocieqHux 3aJaHus B EpBOi YacTu paboThl ObUIM Hampas-
JICHBI Ha MTPOBEPKY PA3IMYHBIX METOIOJIOTUYECKUX YMEHUH. JIBeHaIIaTh 3aJaHui U3 Pa3HbIX
yacTel paboThl KOHTPOJIUPOBAIM YMEHHE SK3aMEHYEMBIX pelllaTh 3aJlauM M0 Pa3IudHbIM pa3-
JieniaM, pa3Horo THIIA U YPOBHS CIIOKHOCTH.

s neneit nuddepeHnuanuy BEIMYCKHUKOB MPHU MOCTYIUICHUH B BBICHINE yueOHBIE
3aBEJICHUS B DK3aMEHALMOHHYIO PAa0OTy BKIIIOYAIOTCS 3aJaHUS TPEX YPOBHEH CIIOKHOCTH.
Brimonnenue 3aganuii 6a30BOro ypoBHS CIOXHOCTH MO3BOJISIET OLICHUTh YPOBEHb OCBOCHUS
HanboJee 3HAUMMBIX COJIEPIKATEIBHBIX JIEMEHTOB 00Pa30BaTEeIBLHOTO CTaHAApTA MO (HU3HKE
U OBJIaZIeHHE HanOoJjee BaKHBIMHM BHJIaMU JeSTeabHOCTU. Vcnonp30BaHNe B SK3aMEHAIOH-
HOW paboTe 3alaHuil MOBBIIIEHHOTO M BBICOKOTO YPOBHEW CIIOKHOCTU TO3BOJISIET OLEHHUTH
CTENeHb MOATOTOBIEHHOCTH yYallerocs K MpoI0JDKEHUI0 00pa30oBaHus B BHICHIEH LIKOJIE.

2.3.2. XapaKTepuCTHKA KOHTPOJIbHBIX H3MEPHUTEIbHBIX MaTepuaJioB no ¢gusuke 2010 r.

KonTtponbsHble u3Meputenbubie MaTepuainsl o ¢usuke B 2010 1. Mo copep:kaHuio U
CTPYKTYpE€ B TOYHOCTH COOTBEeTCTBOBaM Marepuaiam 2009 r. Dk3ameHannonHas paboTa co-
cTosia u3 36 3amaHui, paznuyaromuxcs GopMoi MpeaCTaBICHUS U YPOBHEM CIOKHOCTH. B
MEePBYIO YacTh PabOTHI OBLJIO BKIFOUEHO 25 3aaHuil ¢ BHIOOPOM OJIHOTO OTBETa, BTOPAs 4acTh
coJepkaia 5 3alaHuil ¢ KpaTKUM OTBETOM, IpH 3ToM 3ananus Bl u B2 npencrasisiim coboii
3aJlaHUs Ha YCTAHOBJICHHWE COOTBETCTBUS, a 3anaHus B3-BS — pacueTHble 3agaun ¢ KpaTKuM



OTBETOM B BHJE 4Hcia. TpeThs yacTh BKJIOYaNia 6 3alaHuil C pa3BepHYTHIM OTBETOM, CPEIU
KOTOpbIX | KauecTBEeHHas 3a7ava M 5 pacueTHbIX 3agad. Kaxnawlit Bapuant comepxkan 10-11
3aJIaHUi 110 MEXaHHKe, 7-9 3amanuii Mo mMoJseKysipHoi (usuke, 11-13 3amanuii Mo 37€KTpO-
TUHAMUKE U 6-7 3aJlaHuil IO KBAaHTOBOU (PU3HUKe.

B sx3amenanmonHoi paboTe OBLIM MPEACTABICHBI 3aaHUsI 0a30BOTO, MTOBBIIIEHHOTO
U BBICOKOTO YpOBHEW clokHOCTH. K 3amanusM 0a30BOr0 ypoOBHS, POBEPSIONINM yCBOSCHUE
HanOoJiee BaXKHBIX (DU3NUCCKUX MOHSATUN M 3aKOHOB, OTHOCWIHCH 20 3a1aHuil ¢ BBIOOPOM OT-
BETA, 2 3aJ]aHusl C KPAaTKUM OTBETOM. 3aJ[aHWsl MOBBIIMIEHHOTO YPOBHS COJEPIKAIUCh BO BCEX
qacTsax paboTel (5 3agaHuii ¢ BHIOOPOM OTBETa, 3 PacCUETHBIX 3aJla4d C KPaTKUM OTBETOM W
1 xadecTBeHHas 3a/1a4a, TpeOyrolas pa3BepHyToro oreera). OHM KOHTPOJIMPOBATIN YMCHHUEC
UCIIOJIb30BaTh (hU3MUECKUE MOHITHS U 3aKOHBI JJISl aHAJIW3a IOCTATOYHO CJIOKHBIX MPOLIECCOB
¥ YMEHHE pelaTh 3aa4i Ha MPUMEHEHHE OJHOTO-ABYX 3aKOHOB ((hopMy) 1Mo Kakoi-1ubo u3
TE€M HIKOJILHOTO Kypca (QU3uKU. 3a/laHus BBICOKOTO YPOBHSI CIIOKHOCTH — 3TO 5 pacdeTHBIX
3a/1a4, KOTOphle TPeOYIOT MPUMEHEHHS 3HAHUN Cpa3y U3 ABYX-TPEX pa3felioB GU3UKH B W3-
MEHEHHOW WJIM HOBOHM CHUTYyalluu. JTH 3aJaHUs PacIoiaraloTcs B TPEThel 4acTh paboOThI B
COOTBETCTBUU C TEMATUUYECKON MPUHAITICKHOCTHIO.

MakcumanbHBIM TIePBUYHBIN 0aul 3a BBINIOJIHEHHE BCEX 3aJaHUN IK3aMEHAIMOHHOM
pabotsI - 50 GanoB. OO1Iee BpeMs BBIMOIHEHUS paboThl cocTaBisuio 210 MUHYT.

Ha ocHoBe mepBHYHBIX 0aJlJIOB, BHICTABJICHHBIX 32 BBHIIIOJIHEHUE BCEX 3aJlaHUM IK3a-
MEHALMOHHOM pabOoThI, OCYIIECTBIISIICS MEepeBOA B TecToBbIe Oasutbl o 100-0anabHOM 1mIKae.
B cBsi3u ¢ HOBEIMU HOpMaTUBHBIMU TOI0KeHUIMH B 2009 T. OBUIM yCTaHOBIICHBI TPEOOBAHUS
K MEPBUYHOMY Oallly, COOTBETCTBYIOIIEMY MHHHUMAIbHOW TpaHUIlE, MOATBEPKAAIOIIEH OC-
BOEHHUE BBIITYCKHUKOM MPOTPAaMMBI CPETHETO (ITOJTHOTO) 00I1ero oOpa3oBaHus o (pHU3UKeE.

Tak kak 3K3aMeHaIlMOHHAas paboTa B 11€JI0OM OPUEHTUPOBAHA HA CTAaHAAPT NPOPUIHHO-
r'O YpOBHS, TO COJIEP)KAHUIO CTaHapTa 0a30BOr0 YPOBHS B Ka)KJIOM BapuaHTE OTBEYAJIO JIUIIb
HIECTHAIATh 3a/IaHUl ¢ BBIOOPOM OTBeTa. Mcxons U3 OOMEnPHHSITHIX HOPM, MUHUMAIILHOE
YHCIIO MPAaBUIBHO BBIMOJHEHHBIX 3aJaHUM JTOJDKHO OBITh HE MEHee MOJOBHHBI OT OOIIEro
YHClia 3aJJaHN#, COOTBETCTBYIOMIMX 0a30BOMY CTaHIIAPTY.

Munumanbnas rpanuna EI'D mo ¢usuke 2010 r. Obuta ycTaHoBieHa Ha ypoBHE 34
TECTOBBIX 0aJUIOB, YTO COOTBETCTBYeT 8 mepBuuHbIM Oaymtam (50% ot 3amanHuii 6a30BOro
YpOBHSI, OTBEYAIOUINX COJEP)KaHHIO cTaHAapTa 0a30BOro ypoBHs, 16% OT MakCHMalbHOIO
NEepBUYHOTO Oaa).

Jlst mpoBenenust sk3ameHa B 2010 r. ObUTIO MOATOTOBICHO CEMb CEPUH MapalIeTbHbBIX
BapHAHTOB, CO3JaHHBIX MO pa3HbIM IIaHaMm. Cepuu BapHAHTOB Pa3INYaINCh KOHTPOJIHUPYE-
MBIMH 3JIEMEHTAaMU COJEpPKaHUS U BUJAMU JIEATEIbHOCTH JUJISl OAHOU M TOM K€ JIMHUM 3a/a-
HUH, HO B 1I€JIOM BCE OHU MMEJH MPUMEPHO OJAMHAKOBBIN CPETHUN YPOBEHb CIIOKHOCTH U CO-
OTBETCTBOBAIM 000OIICHHOMY IIJIaHYy.

2.3.3. XapakTtepuctuka yyacTHukoB EI'D no ¢usuxe 2010 r.

B 2010 r. B EI'D no ¢usuke npuanmMaino ydactue 194 339 BEIMyCKHUKOB M3 BCEX pe-
THOHOB CTPaHbI, YTO COCTaBJsIeT mopsaka 23% ot obmiero uncia BIMYCKHUKOB. B 2009 r.
YUCIIO Y4acTHUKOB cocTaBuio 205 379 yenoBek. HekoTopoe CHM)KEHHE YHClIa YYACTHHKOB
sk3ameHa B 2010 r. oObsACHAETCS, BEPOSITHO, IeMOTrpadUuecKOi CUTyaIle.

Uucno ygactaukoB EI'D no ¢usnke BappupoBaiach B 3aBUCUMOCTH OT peruoHa: ot 48
yenoBek B Henerrkom aBToHOMHOM Okpyre 10 9009 BeImyckHHKOB B YUeueHCKOH pecryOnuke.
B r. MockBe B 3k3ameHe mpuHuUMaio ydactue 8602 denoBeka, B T. Cankt-IlerepOypre —
7284 BBIIIYCKHHUKA.

Tpu yeTBepTH YYaCTHUKOB PK3aMeHa — IOHOILIM U JIUIIb YeTBEePTh — AeBYyHIKU. OKo-
710 25% BK3aMEHYEMBIX — CEJIbCKHE KUTEIH, opsaKa 25% — BBITYCKHUKHU LIKOJ KPYIHBIX



ropojioB ¢ HaceneHueM Oosee 680 ThIC. YenmoBeK. Takoe pacrpesieieHue YIaCTHUKOB dK3aMe-
Ha IO HACCJICHHBIM IIYHKTAaM COXPAaHSCTCS U3 roJia B I'O/.

Oxono 95% TecTupyeMbIX 3aKOHYWIM 0011e00pa3oBaTeNbHbIE WIKOJIbI, OCTaJIbHbIE
0011e00pa3oBaTeNbHbIC YUPEKICHHUS APYTHX TUIOB (BEUEPHHE IIKOJIBI, IIKOJIBI-MHTEPHATHI,
KaJIeTCKUE IIKOJIbI U T.II.).

2.3.4. OcHOBHbIE Pe3YJbTAThl BbINOJHEHHS IK3aMeHAIIHOHHO padoThl Mo (pu3nke
Pesynbrarer EI'D mo ¢gusuke 2010 1. oka3anuch B IIeIOM Ha YPOBHE MPOILIOTO roja.
Cpennuii mepBuaHbIi 0amn coctaBui 19,6 6amtos (B 2009 r. — 19,4 6amna). o paznuunbim
pEernoHaM CpeHUN TIepBUYHBIN Oayt BapbupoBajcs oT 8,9 1o 28,2 6amios.
B Tabmuue 3.1 npusenens: utorun EI'D o ¢usuke 2010 1. mo TecTtoBeIM Oaniam, a Ha
puc. 3.1 mpUBEACHO pacmpeie]ICHHE TECTUPYEMBIX 110 IEPBUYHBIM Oajiam.

Tabauya 3.1. Pacnpeoenenue yuacmuukos EI'D 2010 2. no nonyueHnvilM mecmogvim 6aiiam

WntepBan
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Puc. 3.1. Pacnpedenenue yuacmHukog sKk3amena no noay4eHHulM nepeudHbiM 06aiiam

He npeononenn muanmanbnyto rpaauny EI'D o ¢usuke 6,4% oT o01iero 4ucia TecTH-
pyemsbix, B 2009 . — 6,2%. Ilo pernonam 4ucio BBITYCKHUKOB, HE CYMEBIIUX MPEOI0JICTh
MUHUMAaJIbHYIO TpaHully, BapbupoBanoch oT 0,9% B bamkoprocrane 1o 39,9% B Yeuenckoit
pecmyouke.

Uncno TecTUpyeMbIX, HAOPABIIUX MAKCUMAIBHO BO3MOKHBIM Oayl, HOMHOTO YMEHBIITH-
JIOCh B TPOILIEHTHOM OTHOmIeHMH U coctaBuiio 108 uenosek miau 0,06% ot obmiero umcia
cnaroux (B 2009 r. —189 uenosexk, 0,09%).

HaunGomnpimiee uncino BeIMycKHUKOB, moiyunBmux 100 6amioB B . MockBe — 18 yeno-
BeK, B [lepmckoM kpae — 8 uesnoBek, B pecnyosnke bamkoproctan — 7 uenoBek, B . CaHKT-
[Terepbypre u B UyBamickoli pecny0iauke — 10 5 demoBeK. B MpoIieHTHOM OTHOIICHUH K
o0IIeMy YMciIy y4acTHHUKOB 3K3aMeHa B peruoHe Oonbine Bcero 100-0amnbHukoB B IlepMm-
ckoM kpae — 0,28%.



2.3.5. AHa/Iu3 pe3yJIbTATOB BbINOJIHEHHSI IK3aMEeHAI[HOHHOM padoThl Mo puznke
3amganuss KM oxBaThIBaiM MPaKTUUECKH BCE COJIEPKATEIIbHBIC 3JIEMEHTHI, BKIIOYEH-

Hble B Kogudukatop EI'D no ¢pusuke. OcTaHOBUMCS Ha pe3ybTaTax BHITIOJHEHUS OTIACIbHBIX
JUHUN 3a7aHul, XapaKTEepU3YIOIINX OBJIAJICHUE BBIMMYCKHUKAMH CJIEIYIOIIMMU BUIAMU J€si-
TEIbHOCTH:

® [OHUMaHHE CMbICIA GU3HUYECKUX SIBJICHUN, MOJICNICH, BEIMUNH, 3aKOHOB U MTOCTYJIATOB;

®  OCBOCHHE METOAO0JIOTUYECKUX YMEHUN;

®  peuleHHue 337134 1o (PU3MKeE.

CopnepxaTenpHbIl 3JEMEHT, MPOBEPSIEMbIN OIPENEICHHON JIMHUEH 3aJaHUM, MOYKHO
CUUTATh YCBOCHHBIM, €CJIM CPEIHHI MPOLIEHT BBIMOJHEHUS MpeBbimaeT 65% s 3amaHuil ¢
BbIOOpOM oTBeTa U 50% AJist 3ajaHuil ¢ KPaTKUM U Pa3BEPHYTHIM OTBETOM.

B kaxxnom Bapumante KM yacTe 3amanuii 6a30BOT0 ypOBHSI ¢ BHIOOPOM OTBETa WJIU C
KpaTKUM OTBETOM ITPOBEPsUIa YCBOEHUE Pa3IMUHBIX Quuueckux A6aeHuil u npoyeccos. llpn
3TOM HeOoJIbIIas YacTh 3a/laHuil Obljla OPUEHTHPOBaHA HA Y3HABAHME SBJICHUN WM YCIOBHA
UX MPOTEKaHUH, a OOJBIIMHCTBO 3a/laHU — Ha OOBSICHEHUE SIBICHUHM U aHaIN3 (PU3UUECKUX
IPOLECCOB HAa OCHOBAHWM HMEIOIIMXCS TeopeTuueckux 3HaHuil. K coxanenuto, kak u B
2009 r., 3mech MPOJAEMOHCTPUPOBAHBI PE3yAbTaThl HIDKE, YeM Ui 3aJaHiii Ha MOHMMAaHUE
cMbIcia pusnueckux HOpMysT U 3aKOHOB.

VYcBoeHUe cofiep KaTelIbHbIX 3JIEMEHTOB MOKHO OTMETHUTh JIUIIb JUIsl TPEX JIMHUM 3a]1a-
HUM: B3aUMOJIEHCTBUE 3apsDKEHHBIX Tell, MOCTPOCHUE H300pa)KeHUs B IJIOCKOM 3epKajie U
CpaBHEHHUE CIIEKTPOB pa3pexeHHbIX razoB. Hurke mpuBeneH mpumep 3afaHusi, ¢ KOTOPHIM
cipasisercs 80% 3K3aMEeHyeMBbIX.

Ilpumep 1.

Ha pucynxe usobpasicenvt mpu napvl 00UHAKOBbIX 1e2-

KUX WAapuKos, 3apsaobl KOMOPLIX paenvl no mooynio. Lllapuxu A - B
NOO0BeUeHbl HA WEIKOBbIX HUMSX. 3HAK 3apada 00HO20 U3 Wda-
PUKO08 KadNCOOU napvl yKa3am Ha pucynke. B kaxom(-ux) ciyuae(-

5X) 3aps0 0py2020 WAPUKA NOJOHCUMENeH ?
1) Ttosbko A 2) buB 3) Tonbko b 4) AuB
Omeem: 3

B 2010 r. 3amanus ¢ BEIOOpOM OTBETa Ha OHUMaHHUE (PU3NUECKUX SBICHUNA UCIIONb-
30BaJIlCh, B OCHOBHOM, IO IBYM pa3zesiaM: MoJIeKyJsipHas pusuka u snekTpoanHamuka. [Ipu
CPaBHEHHMH PE3yJbTATOB BBIMOTHEHHSI 3aJaHUI STUM pa3jieliaM OKa3bIBACTCSI, YTO HECKOJIBKO
Jyd4llle YCBOGH MaTepuan 1mo MoyieKyisipHoil ¢usuke. Tak uyth 60onee 60% BBITYCKHUKOB B
COCTOSTHUU OOBSCHUTH, KAK MEHSETCS CKOPOCTh 3aKUMAHMSI KUAKOCTU MPU U3MEHEHHUH YCJIO-
Bl Teruionepeaaur. Takue ke pe3yiabTaThl U IJI 3aJaHUd HA yY3HABaHUE OMNpEACIeHUN
g dy3un 1 OpOYHOBCKOTO JIBUXKEHHUA, 0K0JIO 60% YyKa3bIBalOT paBEHCTBO TeMIIEpaTyp Kak
OCHOBHO€ yCJIOBHE HACTYIUICHUS TEIIOBOro paBHOBecus. CaMble HUZKUE PE3yIbTaThl 3aPUK-
CUpOBaHbI MPHU BBINOJHEHUWU 3aJaHW Ha HamNpaBlieHUE Teronepenayn. Huke mpuBeneH
pUMep 3aJaHusl, C KOTOPBIM CIPABHIIOCH JUIIb 50% TECTUPYEMBIX.

IIpumep 2.

Yemvipe memannuyeckux OpycKa NONONCUTU 8NJIOMHYIO Opy2 K Opy2y, | N |
Kax nokasano Ha pucynke. Cmpenku ykasvléaiom Hanpasienue menjionepeod- | = @ ‘@C |
yu om opycka k opycky. Temnepamypwr 6pyckos 6 Ooaunwviti momenm 100 °C, § «§
80, 60, 40C. Temnepamypy 60 C umeem opycox | D |
1) A 2) B 3) C 4) D
Omeem: 2

Pe3ynbTarhl BHIOMHEHUS 3a/JlaHUN TAHHOTO THUIIA IO AJIEKTPOJAMHAMUKE PE3yJIbTaThl
CYILIECTBEHHO Xy»e. XOTsd Ha BONPOCHI, TPeOYyIOIINe Y3HATh SBJIEHUE WK OCOOEHHOCTH €ro




MPOTEKaHHUs, OTBEUAIOT MPUMEPHO TaKke (HalpuMep, y3HaBaHHE OIbITA 10 AU(PPaKIUK CBETa
— 60%, HeoOXOMMOCTh KOI€PEHTHBIX BOJH IpHU MHTephepeHn — 59%), HO 3a7aHus Ha
00BsICHEHUE TPOTEKAHUS SBJICHUI BBINOIHSIOT, KaK MPaBHIIO, MEHEE MOJIOBUHBI 3K3aMeHYe-
MbIX. Hoke nmpuBeieH npuMep Takoro 3alaHus, C KOTOPbIM CpaBUIUCh 44% TeCTUPYEMBIX.

Ilpumep 3.

Hesapsoicennoe memaniuueckoe meno 6Heciu 6 00HOPOOHOE dIeKMPOCMA- <—s————
muyeckoe noue, a 3amem pasoeaunu Ha yacmu A u B (cm. pucynok). Kaku- E

MU INIEKMPULeCKUMU 3apA0amu 001a0aiom 3mu yacmu nocie pazoeneHusn? E B )
1) A — nonoscumenvuvim, B — ocmanemces neimpanbHuim
2) A - ocmanemcs HetlmpanvHbiM, B — ompuyamenvhvim -—
3) A - ompuyamenvnvim, B — nonosxcumenvrvim

4) A — nonoscumenvuvim, B — ompuyamenvHvim

Omeem: 4

B stom 3amanun oxono 30% TecTHpyeMBIX BBHIOMPAIOT OTBETHI, B KOTOPBIX OJHA M3 yacTeil
MPOBOJHUKA OCTAETCS HEUTPAIBHOMA.

IIpu ananu3e pe3ynbTaToB MOXKHO OTAEIBHO BBIIEINUTH TpymIy 3agaHuil B1, kotopsie
TpeOoBaIM HE TOJIHKO MOHMMAHHUS OMUCAHHOTO IMpoIlecca U SIBICHUS, HO U 3HAHUS (OpMYI
Uit GU3UYECKUX BEIMYWH, OMHCHIBAIONINX JaHHBIC MpoIecchl. YacTh 3amaHuil mpoBepsiia
MEeXaHUYECKHE SBJICHUS, a YaCTh — TEIUIOBbIC, CPEAHUM MPOLIEHT BBIOJHEHUS ATHX 3a/laHui
coctaBui 45%. Haubonee cl10XKHBIMH OKa3aJUCh 331aHUS HA TIOHUMaHKE MPOLIECCOB, MTPOUC-
XOJAUINX B TEIJIOBBIX ABUTaTeNsix. Hanbosee BHICOKM pe3yNbTaThl BBIMOTHEHUS 3aJaHUN 110
MEXaHHMKE Ha aHaIHW3 IMPOLECCOB MPH KOJICOAHUSIX MPYKUHHOTO MAasTHUKA W JBM)KCHUE HC-
KYCCTBEHHBIX CITyTHHUKOB 3eMin. [Ipumep oHOTO U3 TakuX 3a/laHuil MpUBEEH HIDKE.

Ilpumep 4.

B pezynomame nepexooa ¢ 00HoU Kpy2080ii opoumsl Ha Opy2yio YeHmpocmpeMumeib-
Hoe ycKopeHue cnymuuka 3emau ymeHvuwaemces. Kak usmensiomes 6 pesyibmame 3mozo ne-
pexooa paouyc opoumvl CNymHUKA, CKOPOCHb €20 08UNCEHUsL N0 opOume u nepuoo oopauje-
HUsl 6OKpy2 3emau?

s kaswcoou eenudunsl onpedenume cOOMEEMCmayWUL Xapakmep UsMeHeHus.:
1) yeeruuunace
2) yMeHbuuULaACk
3) He uzsmeHnunaco
3anuwume 6 mabauyy eviopanHvie Yu@pvl 015 Kaxcoou uzuueckou eeruyunsvl. L{ugpovr 6 om-
eeme M02ym nOBMOPsAmMuCsl.
Paouyc opoumur | Crkopocmwv osudicenusi no opoume | Ilepuoo oopawenusi 6okpye 3emau

Omeem: 121
40% sk3aMeHyeMbIX MPABUIBHO YKa3alld XapaKkTep M3MEHEHUs I BYX BEIWYHH, MMOJTYYHB
3a BbINOJTHEHME 3a1aHus 1 6amn, a 24% nonyuuinu 2 6aiiia, BEpHO 3all0THUB BCIO TaOIHILY.

Bonbias gacte 3amanuii ¢ BEBIOOPOM OTBETA M OJTHO W3 3aJaHH ¢ KPAaTKUM OTBETOM
ObUIM HamNpaBlieHbl Ha MPOBEPKY MOHUMAHUA CMbICAA (PU3UYECKUX GEIUYUH U 3AKOHOG.
Mopnenu 3aganuii MOAOUPATUCh TAKUM 00pa30M, YTOOBI OCYIIECTBUThH JUATHOCTUKY YCBOCHUS
3TUX COJIEPKaTEIbHBIX JIEMEHTOB KaKk Ha YPOBHE IPOCTOr0 y3HaBaHUS GOpMYyJl, TaK U MpH-
MEHEHHS MX MPH pacueTax B MPOCTHIX yUCOHBIX CUTYAIIHSIX.

B 2010 r. B xauecTBe 3a7aHuii Ha y3HaBaHHe (HOPMYJ B psijic BAPUAHTOB MCIIOJIH30Ba-
nuch 3amanus B2 Ha cooTBercTBHE. ClieyeT OTMETUTh, YTO Hanboyiee BHICOKHUE PE3yIbTaThl
MPOJEMOHCTPUPOBAHBI MPHU BHIMOTHEHUH 3aJaHU Ha COOTHECEHHE (PU3MYECKUX BEIUYUH U
(bopMyI1, OTMCHIBAIOIINX U30IPOLIECCHI B HIeaTbHOM ra3e (okojo 60% TecTUpyeMbIX CIpaBu-
JUCh € 3aJJaHUEM TOJHOCTHIO, U B cpenHeM 13% wactuuno). OnHako anst GopMyll, KOTOpbIE



M3Y4Yal0TCsl, KaK MPaBUjIo, B KOHIIE Kypca (U3UKH, CUTyalluH Topas3ao xyxe. Huxke npuseneH
MIpUMEP OJHOTO U3 TAaKUX 3a/IaHUM.

Ilpumep 5.

Yemanoeume coomeemcmeue medxncoy uzuveckumu eruuuHamu u Gopmyramu, no
KOMOPbIM UX MONCHO paccuumams (v — uacmoma ¢omona, E — suepeus pomona, h — no-
cmosannas I[lnanka, ¢ — ckopocms ceema 6 8axyyme).

OUBUYECKUE BEJIUYUHBI DOPMYIJIBI
A)  Hnuna eonnel 1) %
B)  Hmnynvc pomona 2) h_vc
h-c
3) “E
h
4) .

Omeem: 31
B stom 3amanuu mums 28% BBITYCKHHKOB YAAJIOCh MPABUIIBHO yKa3aTh 00e Gpopmyisl, a 22%
— JIUIIb OJTHO U3 TPEeOYEMBbIX COOTHOLIECHUH.

B curyanmsx npumeHeHus GopMyi U 3aKOHOB Ul MPOCTEUIIMX pacdyeToB Hamboee
BBICOKHE PE3YJIbTAThl IPOJEMOHCTPUPOBAHBI IO CICAYIOUIMM JIMHUAM 3aJaHUM:

A) mexaHuka: (GopMysbl Ui paBHOYCKOPEHHOTO JBHXKCHHS, UMIYJIbC TeJa, 3aKOH
I'yka, hbopmyna st cuitsl TpeHust, popMyiia Jisl JUTMHBI 3BYKOBO BOJIHBI);

b) MKT u tepmo muamuka: GOpMyIbl I U30MPOILIECCOB, KOJIUYECTBA TEIUIOTHI, TO-
Jy4EHHOMW TEJIOM IIPU HarpeBaHUU, OTHOCUTENbHASI BIIAXKHOCTh BO3/yXa;

B) anexkrponunamuka: 3akon Kymnona, 3akon Oma mjis ydactka menu, Gopmyna as
CHJIBI TOKA Yepe3 3aps] M MPOMEXYTOK BpeMeHH, cuia Amnepa, 9JC unaykuuu, Gpopmyna
Tomcona.

Pe3ynbTarhl BBINOIHEHHS BCEX NEPEUYMCIICHHBIX BBIIIE JMHUM 3anaHuil Bblwe 65%,
YTO CBUJAETENIBCTBYET 00 YCBOEHUHM COOTBETCTBYIOLIMX COJEpKATEIbHBIX 3JeMeHTOB. Huxe
IPUBENIEH IPUMEP 3aJaHUsL, C KOTOPBIM cipaBisieTcs 7 /% TECTUPYEMBIX.

Ilpumep 6.

IHpsamonunetinwiii nposoonux oaunou L ¢ moxom | nomewern 6 00nopoonoe macHummoe
—

nojie nepneHoOuKyIApHo auHusmM unoykyuu B . Kax usmenumcs cuna Amnepa, oeticmgyiowas
Ha NPOBOOHUK, eCliU CUNLY MOKA YMEHbWUMs 8 2 pa3a, a UHOVKYUIO MASHUMHO20 NOJISL Yeelu-
yums 6 4 pasa?
1) ymenvwumes 6 4 paza
2) ymenvwumes 6 2 paza
3) ysenuuumcs 6 4 paza
4) ysenuuumces 6 2 pasza
Omeem: 4

[IpuBeeHHBIN BbIIIE IEPEUEHb YCBOCHHBIX 3JIEMEHTOB MPAKTUUECKH MOJHOCTHIO COB-
nangaer ¢ pesyiabratamu 2009 1., HECMOTpS Ha UCIOJIb30BaHUE PA3HBIX MOJIETEH 3alaHUi TSt
MIPOBEPKHU OJIHUX U TE€X K€ COJIEPKATEIbHBIX HIIEMEHTOB.

Cy1iecTBeHHbIE 3aTpYJHEHUS MPU BHIIOJHEHUH 3aJaHUI Ha MPOBEpPKY 3HaHUS (op-
MyJ U 3aKOHOB, YMEHUS UX MPUMEHSATh BOSHHKAIOT U3-3a MATEMAaTUIECKUX TPYIHOCTEH (0CO-
OCHHO Ui TPYNN TECTUPYEMBIX C MUHUMAJIbHBIM M HU3KUM YPOBHSAMHU MOATOTOBKH). Tax
JUIIb TIOJIOBHHA DK3aMEHYEMBIX BBHIOMpAET MPaBUIbHBIE OTBETHI B 33/IaHUSAX Ha 3aKOH BCE-
MUPHOT'O TATOTEHUS, IPU 3TOM OCHOBHOE 3aTPyIHEHHUE 3aKIII0YAIOCh B IPOBEJCHUH PACUe€TOB
C KBaJjpaTamu B 3HaMeHatesne. Huxe nmpuBeaeH nmpumep 3ajaHus, YCIEIIHO BBIMOIHUTh KOTO-
poe cmoriu Jnib 44% y4acTHUKOB 3K3aMEHa.



Ilpumep 7.
Hea manenvkux wapuxa maccou M Kaxicowvlll HAX00AMCA HA paccmosnuu I opye om opyaa u
npumszusaromcs ¢ cunou F. Kaxoea cuna epasumayuonno2o npumssicenus 08yx opy2ux wa-

puKos, eciu macca o0Ho20 2M, macca opyeozo M, a paccmosanue meancoy ux yenmpamu ' ?
2 2

F
1) 4F 2) 2F 3) & 4) ;
Omeem: 1

OOBEeKTHBHOW MPUYMHON TAKOTO MOJIOKEHUS BEIICH SIBJISIETCS CII0XKHOCTh Peaau3alun
MEXIIPEIMETHBIX CBA3€H B COBPEMEHHBIX YCIOBUAX. OTH K€ MEKIIPEIMETHbIE MPOOJIEMBI
IPOSIBIISAIOTCA B 3aJlaHUSAX HA JEHCTBUSA ¢ BekTopamu. [loaTBEpkAEHUEM MOTYT CIYKUTh 3a-
JIaHUs HA 3aKOH COXPaHEHMS UMITYJIbCA.

Tax umnynsc Tena ycnemHo HaxoadT 85% ydacTHukoB EI'D, BepHO yka3blBalOT Ha-
IIPABJICHUE CYMMapHOI'0 MMITYJIbCa TEJl IOCIE UX CTONKHOBEHHS 80%, MPaBUIBHO IPUMEHS-
I0T 3aKOH COXpaHEHMsI UMITyJIbCa K HEYNIPYyroMmy yaapy B cpeaHeM 67%. OnHako B cepuu 3a-
JAHUH, B KOTOPBIX TPeOOBAJIOCH CIIOKUTh BEKTOPA U MOACYUTATh MOAYJIb UMIIYJIbCa, HEBEP-
HBIX OTBETOB OKAa3aJI0Ch OOJIbIIE, YeM BepHBIX. [[puMepoM MOXET CIyKUTh 3aJaHHe, PUBeE-
JEHHOE HUXKE.

Ipumep 8.

Hea mena osudicymcsi no 63auMHO NEPHEHOUKYIAPHbIM NepeceKkaro- y
WUMCSL NPAMBIM, KaK NOKA3aHO Ha pucyHke. Modynbs umnyibca nepeoeo mena $_>
p1 =4 kem/c, a emopoco mena p; = 3 ke-m/c. Hemy pasern mooyib umnyivca P2
cucmembl S3Mux mei nocie ux abCcoaOmuo Heynpy2o2o yoapa? T X

1

1) 1xe-m/c 2) 4 ke-m/c 3) Ske-mlc 4) 7xe-m/c
Omeem: 3

31ech BEpHBINA OTBET BBIOpaso auib 38% BBHITYCKHUKOB, IO CHJIaM OHO OKa3aJloCh JIUIIb K-
3aMEHYEeMbBIM C OTJIMYHOW M XOPOIIeH MOArOTOBKOM. BhITTyCKHUKHN ¢ 00jIee HU3KUMHU YPOBHSI-
MU TIOJITOTOBKH BHIOWPAIIA IPEUMYIIIECTBEHHO YETBEPTHIN IUCTPAKTOP.

CHmXKaIoTCS pe3ynbTaThl BBHIIOJHEHUS MPU UCTIOJIb30BaHUU B TEKCTE 3a7aHus rpadu-
koB. Tak HaXoAAT MepHoj Mmoiypacnaga Mo rpaduKy 3aBHCHUMOCTH YHCIIA HEPACIaBIIUXCS
a1ep oT BpeMeHU 0KoJio 60% 3K3aMeHyeMbIX, ONPeAesaioT K03(pPUIMEeHT TpeHus 1o rpadu-
KY 3aBUCUMOCTH CHWJIBI TPEHHUS OT CHJIBI HOPMAJILHOTO JIaBJICHUS 4yTh 0OJiee MOJIOBUHBI TEC-
TUPYEMBIX, XOTsI C aHAJIOTUYHBIMU 3afaHusIMH 0e3 Tpaduka cupasisitoresa 6oiee 70% Bbimy-
CKHUKOB.

B TepMoamnamMuike ciienyeT OTMETUTD OJIHY JUHUIO 3aaHui, 111 KOTOPOW HU3KHUE pe-
3y/lbTATHl MPOJIEMOHCTPUPOBAHBI TECTHPYEMBIMU BCEX YpPOBHEW MOATOTOBKU. Hinke mpuBe-
JIeH MpUMEpP OAHOTO U3 TaKWX 33JaHUI HA OTHOCUTEIBHYIO BIIAYKHOCThH BO3/yXa.

Ilpumep 9.

Omuocumenvras 61a3CHOCMb 8030yXa 8 Yuaunope noo nopuinem pagua 60%. Bo3oyx
UB0MEPMUYECKU CHCANU, YMEHbUUE e20 00vbem 8 06a paza. OmHOCUMENbHASL BNAHCHOCTD
6030yxa cmana
1) 120% 2) 100% 3) 60% 4) 30%

Omeem: 2

3nech HeBepHbIi oTBeT (120%) BHIOHpAIO OOJIbINE IK3aMeHyeMbIX, ueM BepHbIid (100%). Ha-
[JISIAHBIM IIPUMEPOM MOXKET CIIY’KUTh CPAaBHEHHE C JIPYTUM 3aJaHUEM IIOBBIIICHHOTO YPOBHS
CJIO)KHOCTH Ha TOT € COJIep KaTeNIbHBIN eMeHT (cM. ipumep 10).



Ipumep 10.

B kybuueckom mempe 6030yxa 6 nomewjenuu npu memnepamype 20°C naxooumcs
1,12-1072 ke 600smbix napos. llonv3ysace mabauyel NIOMHOCMU HACLIWEHHBIX NAPOS8 800b,
onpeoenume OMHOCUMENbHYIO BIAICHOCMb 8030YXd.

t 16 17 18 19 20 21 22 23 24 25
p,.10‘2K2/M3 1,36 | 145 (154|163 | 1,73 | 1,83 194 | 2,06 | 2,18 | 2,30
1) 100% 2) 75% 3) 65% 4) 55%
Omeem: 3

C oT0ii pacueTHON 3amadell yCIEUIHO CIpaBUIOCh 67% s3K3aMeHyeMbIX. TakuM oOpazom,
OOJIBIIMHCTBO BBIMTYCKHUKOB 3HAIOT (OPMYINY JUIsl OTHOCHUTEIBHON BIIAXXHOCTU (MIPUYEM HE
TOJIBKO Yepe3 JAaBIICHUS, HO M Yepe3 IJIOTHOCTH BOJSHBIX MapoB), HO 3a0BIBAIOT, YTO OTHOCH-
TebHasl BIAXXHOCTh HE MOXeT ObITh Oosiee 100%.

OTnenbHO cleayeT OTMETUTh Pe3yNbTaThl BBHIIOTHEHUS 3alaHU Ha TPOBEPKY HOHU-
MAHUA CMbIC/IA OCHOBHBIX UUYECKUX NPUHUUNOE U nocmynamos. Tak, B ’TOM IOy Ha
MPEKHEM YPOBHE OCTAJIOCh BBHIMOJIHEHHUE 3a/IaHU HA MPUHIIMUI CYNEPIO3UIUN CHII, HEMHOTO
YIYUIIWJIACH PEe3YyJbTaThl BBINOJIHEHUS 3aJlaHUN, MPOBEPSIONIMX ITOHMMAHHUE IOCTOSHCTBA
CKOpPOCTH cBeTa (B cpeHeM okoio 60%), a Takxke 3aJaHHiA, IPOBEPSIONINX XapaKTep U3yde-
HUS CBETa aTOMOM (B cpeiHEM OKoJI0 55%).

[TpoGieMHBIME OCTAIOTCSI BOTMPOCHI Ha MPUMEHEHHE 3aKOHA COXPAHEHHsI SHEPTUU K
pasznuuHbIM IporieccaMm. Hanbosnee BbICOKHE pe3ylbTaThl OTMEYAIOTCS MPHU BBIMOJIHEHUH 3a-
JTaHWI 10 MeXaHWKe, 4yTh 0oJiee TOJOBHHBI TECTUPYEMBbIX BEPHO BBIMOIHSIOT 3aJaHUS Ha
IIPUMEHEHHNE MEPBOT0 3aKOHA TEPMOJMHAMMKU. A CaMbBIM CJIOKHBIM OKa3bIBa€TCSl OMMCAHUE
npeoOpa3oBaHuil SHEPTUH B TIpoliecce Koebanuii. Hike mpuBeneH nmpumep 3aianusi, ¢ KOTO-
PBIM CyMeJIH CIIPaBUTHCS UL 0K0JIO 40% y4aCTHUKOB 3K3aMEHA.

Ilpumep 11.
Hanpsowcenue na xnemmax konoencamopa 8 KonebamenbHom

U, B+
A KOHMYype MEeHAemcsi ¢ medeHueM 8PEMeHU CO2NACHO ePAPUKY
‘) Ha pucynke. Kaxoe npeobpaszosanue snepeuu npoucxooum 6
1 -3 -3 9
. KoHmype 6 npomesxcymke om 2-107° ¢ oo 3-107° ¢!
TN 4 A # \i0%c
1
-2 \

1) ouepeus MacHUMHO20 NOASA KAMYWKU YMEHLUACTICA OM  KOHOEHCAMOPA MAKCUMAbHO2O 3HA-
yenus 0o 0
2) oHepeus MAZHUMHO20 NOJISL KAMYUWIKU NPeodpaszyemcs 6 3Hepeuio 3J1eKmpuiecko20 nojis KOH-
Oencamopa
3) sHepeus sneKkMpuuecKko20 oSk KOHOCHCAMOPd YEeaudusaemcst 00 MaKkCUMAIbHO20 3HAYCHUS.
4) sHepeus HNEKMPUUECKO20 NOJISL KOHOEHCAmMOpa npeoopazyemcs 8 SHepeur0 MAeHUMHO20 NoJs
Kamywxu
Omeem: 4
[Tockonbpky B pamkax cymiectBytomeid moaenu KM EI'D mo ¢usnke HEBO3MOXKHO
MPOBEPUTH CHOPMHUPOBAHHOCTH IKCIEPUMEHTAIBHBIX YMEHHI C MCIOJIH30BAHHEM PEAbHOTO
000pyIOBaHUS, TO CHOPMUPOBAHHOCIb MEMO00102UYECKUX YMEeHUTl TIPOBEPSIETCS Omocpe-
JIOBaHHO, MIPH TIOMOIIIH TEOPETUYECKUX 3aaHuil ¢ BbIOOpoMm oTBeTa A24 u A25. Hmke nipen-
CTaBJICHBI PE3YJIbTAThI IO OCHOBHBIM MPOBEPSEMBIM YMECHUSIM:
— BBIOOp YCTAHOBKH JJIsI TPOBEJICHUS OIBITA IO 3aaHHOH runorese — 73%;
— CHSTHE TIOKAa3aHUI M3MEPUTEIBHBIX MPUOOPOB, CXEMBI BKIIFOUCHHUS IIEKTPOU3IMEPHU-
TEIBHBIX MPUOOPOB B 11e1b — 68%;



— OIpeJeNieHNe IMapaMeTpa Mo Trpaduky dKcrepuMeHTa (C ydyeToM aOCONIOTHBIX IIO-
rpemHocTeit) — 42%;
— aHaIu3 YKCIIEPUMEHTAIBHBIX TaHHBIX, MPECTABICHHBIX B BUje rpaduka —47%.
Bb100p yCTaHOBKM M CHATHE MOKa3aHUM M3MEPUTENIBHBIX MPHUOOPOB MPOBEPSITUCH 3a-
naHussMu 6a3oBoro ypoBHs. HamGomnee BbICOKHE pe3ysbTaThl OTMEYAIOTCS JJs 3aJaHuil Ha
BBIOOp IKCIIEPUMEHTAIBLHON YCTaHOBKH 10 33JjaHHOM runotese. Huwxke npuseneH npumep 3a-
JTaHUsA, C KOTOPBIM CIIPaBUIUCh 63% TeCTUPYEMBIX.
IIpumep 12.
Vuenux uzyuaem 3axon Apxumeoa, usmenss 6 onvlmax 00bem nO2PYHCEHHO20 8 HCUO-
Kocmb mena u nI0mHOCmb dHcuokocmu. Kaxyro napy onvimoé on 0ondicen 8bibpams, 4moobsl
0OHapPYIHCUMb 3A8UCUMOCMb APXUMEOOBOTU CUTbL Om 00vbema nozpyxcennoz2o mena? (Ha pu-

CYHKAX yKAa3aHa njioOmHoCmbs afcudkocmu.)
1) 2) 3 4)

Omeem: 2

B 3amanusx, npoBepsOMUX YMEHHE CHUMATh MOKa3aHUs MO IIKajle U3MEPUTEIHHOTO
npubopa, caMbIMU TPOCTHIMU OKa3aJKHCh BOMPOCHI C UCIOJIB30BAaHUEM TEPMOMETPA, & CaMbl-
MU CIOXHBIMU (B cpeaHeM 60% BBITIOTHEHUSI) — Ha ONpPEEICHHUE BIIAXXHOCTH BO3JyXa IO
MOKAa3aHUsM MICUXPOMETPA U C UCIIOJIB30BaHUEM TICUXPOMETPHUUECKOMN TaOIHUIIbI.

3ananus, peaycMaTpUBAIOIINE aHATH3 TPa(UKOB IKCIEPUMEHTOB, OTHOCHIIUCH K TIO-
BBIIIEHHOMY YPOBHIO CJIOKHOCTHU. 3/1eCh HauOOJbIINE 3aTPYAHEHHs BHI3BAIU IpapuKu 3aBU-
CUMOCTH 00bEMa raza OT TeMIIepaTyphl MPU MMOCTOSIHHOM JIaBICHUH, KOTOPBIE, CKOpPee BCEro,
OBLIM CBSI3aHbI HE CTOJIBKO CO CIIOKHOCTBIO M3BJIeUeHHS MHGOpMaIuu U3 rpaduka, CKOJIbKO ¢
JIOBOJIbHO OOBEMHBIMHU PAacueTaMu 10 YPaBHEHHIO COCTOSHUS Ta3a. ['opa3io HUXKe Oxumae-
MBIX OKa3aJMCh PE3yNbTAThl 33JaHUI Ha aHAINU3 rpaduKa 3aBUCUMOCTH CUJIbl YIIPYTOCTH OT
JUTMHBI IPY>KUHBL. [IpuMep 0IHOTO U3 TaKuX 3a/IaHui TIPUBEICH HIDKE.

Ipumep 13.

Ilpu nposedenuu sKcnepumenma yueHuK UCCied08asl 3A6UCU-
MOCMb MOOYA CUNbL YAPY20CMU NPYIHCUHBL OM OJIUHbL NPYIHCU-
Hol, komopas evipaxcaemes opmynoii F(1)=k|l-1y|, 20e 1,

F,H

N b~ O

— OIUHA NPYACUHDBL 8 Hedeopmuposannom cocmosHuu. I paghux
NOJLYYEHHOU 3A8UCUMOCIU NPUBCOEH HA PUCYHKE.

0 1 2 3 4 5 6 lcm
Kaxoe(-ue) uz ymeeporcoenuii coomsemcemeyem(-rom) pezyiomamam onvima?

A. [{nuna npystcunvl 8 HedepopMupo8aHHOM COCMOAHUY PABHA 7 CM.

b. ’Kecmxocmw npyocunst pasua 200 H/m.

1) monvko A 2) monvko b 3) ud, ub 4) nu A, nu b
Omeem: 2

B oroii cepum 3amaHuil HK3aMEHYEMbIE HE CMOIVIM IIPABUJIBHO HMHTEPIPETUPOBATH
rpaduk, KOTOPBIN IPEICTABICH HE B IPUBBIUHOM BUJE OT Y/UIMHEHUS MPY>KUHBI, a OT €€ JIJIH-
HbI. BBIOOp AMCTPAaKTOPOB MOKA3BIBAET, YTO HAHOOJIBIIIEE YUCIO OMMOOK OBUIO CBSA3aHO C OIl-
peaeneHueM JITMHBI IPYKUHBI B HEPACTSIHYTOM COCTOSIHHUH.

B kaxx7noM sK3aMEHAIlMOHHOM BapHaHTe cojepxanoch 12 3amanuil, mpoeeparoujux
ymenue pewiamsp 3a0auyu 10 GU3MKe: 5 PACUETHBIX 3a]a4 BBICOKOTO YPOBHS CIIOKHOCTH (C
pa3BEepHYTHIM OTBETOM), | KauecTBEHHAs 3a/lauya MOBBIMICHHOTO YPOBHS B TPEThEel 4acTH pa-
00ThI U 6 pacueTHBIX 3aJ]1a4 MOBBILIEHHOTO YPOBHS paclpeaeeHHbIX MEX Ty IEPBOM U BTOPOil
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yacTsIMH paboThl. Bech KOMIUIEKC ATHX 3a/laHuil MO3BOJISUT IPOBEPUTH OBIIAJICHUE YMEHHUEM
pemIaTh 3a7a4d IPaKTHYECKU 10 BCEM TeMaM IIKOJIBHOro Kypca (GU3HKHU. B 11emom npaBuib-
HOE pellieHue 3a7a4 00ecreyrBalio MOYTH MOJIOBUHY OT MAKCUMAaJIbHOTO TIEPBUYHOTO Oaia.

Cpenu 3a1a4 MOBBIIIEHHOTO YPOBHS CIIOKHOCTH 110 MEXaHHUKE Hanbosee BBICOKHU MPO-
LIEHTHI BBIMOJHEHUS 3alaHUi TI0 AMHaMuKe. B cpennem okosio 45% BBITYCKHUKOB YCIIEITHO
pElIaoT 3a/1a4u 10 JUHAMHKE Ha JIBIDKEHUE CBSI3aHHBIX Tel. [IpuMepHO Ha TOM Ke YpOBHE
BBITMOJIHSIOTCS 3aJaHUs Ha JBUKEHHE MTOJ1 JICHCTBUEM CUJIBI TATH, HAIIPABJIEHHOM MO YTJIOM K
BEKTOPY CKOPOCTH, U C YIETOM JCUCTBUS CHUIIBI TPEHUS.

Hanpumep, ¢ mpuBeIeHHBIM HUKE 3aJ]aHHEM Ha JBH)KEHUE MO IeHCTBUEM CUIIBI Tpe-
HUS Ha TIOBOPOTE crpaBmiiuch 71% tectupyemsbix. [Ipu 3T0OM pe3ynbTaThl TPYMIBI BHITYCKHU-
KOB C Y/IOBJIETBOPUTEIBHBIM YPOBHEM MOATOTOBKHU COCTABIISIOT 62%.

Ipumep 14.

Aemomobuns, 08ucasacy no 20pU30HMANILHOU 00poze, cogepuiaem nogopom no oyze OK-
pyorcHocmu. Kakoé MUHUMANbHBIN paouyc 3mou OKPYICHOCMU NpU Ko @uyuenme mpeHus
asmomoounbHuIx wur o oopozy 0,4 u cxopocmu asmomodouns 10 m/c?

1) 25m 2) 50m 3) 100m 4) 250m
Omeem: 1

YyTb Xyxe (MpoLeHT BIMoIHEeHUs oT 35% 10 40%) y4acTHHKM 3K3aMeHa pelIaroT 3a-
JTaud Ha 3aKOH COXpPaHEHMs SHEPTrUHM B MEXaHMYecKHX nporueccax. [Ipu atom oburue mpobie-
MBI TIPH PELICHUH 33/1a4 C MCIOIh30BAHUEM 3aKOHA COXPAHEHUsS YHEPTHH, HA KOTOPhIe OBLIO
obpamieHo BauManue B otdere 2009 r., coxpanstorcs. Tak ¢ 3amMChIO 3aKOHA COXPaHECHHS
DHEPrUU B MEXaHMYECKHX IPOIECCaX CIPABISIIOTCS BHIMTYCKHUKH C XOPOIIUM U YIOBJIETBO-
PUTENIBHBIM YPOBHEM IMOATOTOBKH; C IPUMEHEHUEM MIEPBOT0 3aKOHA TEPMOJAMHAMUKH CIIPaB-
nsetcst nopsanaka 18% TecTupyeMblx, a IPUMEHUTh 3aKOH COXPAHEHUs YHEPTUU, HAIPUMED, K
3JIEKTPOMArHUTHBIM KOJ€0aHUSM B KOHTYpPE, MOT'YT JIUIIb BBITYCKHUKU U3 TPYIIIBI C CAMBIM
BBICOKHM YPOBHEM TOATOTOBKU. K COXaJeHUIO, CIOKUBIIASCS CHUCTEMa MPETOJAaBaHUS
npeaMeTa He TpeaycMarpuBaeT GopMupoBaHus 000OIICHHBIX MPEACTABICHUH 00 MCIIOIB30-
BaHWU 3aKOHA COXPAHEHUS DHEPTHH JUIS aHAIHM3a Pa3IMYHBIX MPOIECCOB. MOXKHO MOPEKO-
MEH/I0BaTh MpPH MPOBEIECHUU 00OOLIAIONIET0 MOBTOPEHUSI B KOHIE Kypca (U3UKHU YAETUTh
3TOMY BOIIPOCY OTIEIBbHOE y4eOHOE BpeMsl M Ha MpUMEpPEe CHEIUAIbHO MOJ00paHHBIX 337134
o0paTuTh BHHMaHUE YYalllUXCsl Ha NMPHUMEHEHHUE 3aKOHA COXpPAHEHHs SHEPruu IS aHajau3a
MEXaHHYECKUX TETIJIOBBIX U AIEKTPOMATHUTHBIX SIBJICHUN U TIPOIECCOB.

ITo cpaBuenuto ¢ 2009 1. yXyAIIMIKCH PE3YJIbTAThl BEINOJIHEHUS 33/IaHUI 110 CTAaTHKE.
Oxkoo TpeTH K3aMEHYeMbIX BOOOIE HE MPUCTYMAIOT K WX BBIMOJTHEHHI0. Kpome Toro mmis
9TUX 3aJaHUM YHCIIO HEBEPHBIX OTBETOB (KOTOPHIE MPOCTO COOTBETCTBYIOT CIIOKEHUIO WU
BBIUMTAHUIO JIBYX YKa3aHHBIX B 3aJJaHUM CHJI) 3a4aCTyIO MPEBBILIAET YHCIO BEPHBIX OTBETOB.
Hwxe mpuBeneH mpumep OAHON W3 3a7ad MO CTaTHKE, MPABUIBHO BHIMOTHUTH KOTOPYIO
CMOTJIY JIUIIb 8% BBITYCKHUKOB.

Ilpumep 15. A
O0Hopoouwiti cmepoicenv AB maccou m = 100 e noxoumcs, ynupasicey 8 C
CcMbIK OHA U CMeHKU OaHKu Konyom B u onupasace na kpail 6anku ¢ mouke C
(cm. pucynok). Mooynb cunvl, ¢ KOMmopou cmepaicelb 0A8UM HA CMEHKY CO-
cyoa 6 mouke C, pagen 0,5 H. Yemy pasen mooynb 6epmuKkaibHou cocmas-
JAOWell CUbl, ¢ KOMOPOU CmepiiceHb 0asum Ha cocyo 6 mouke B, eciu mM00ynb 20pu3oH-
manvHou cocmassarowell smou cunvt paser 0,3 H? Tpenuem npenedpeus.

OTH pe3ynbTaThl OOBICHSIIOTCS BEPOSTHEE BCETO TEM, YTO B OOJBIIMHCTBE y4eOHO-
METOJUYECKIX KOMILUIEKTOB CTaTHKA HE BBIJCISCTCS B OTICIBHBIN pa3iel, a B CTPYKTYpe IU-
HAMHUKHU AJIEMEHThI CTATUKU HE OCO3HAIOTCS BHIMYCKHUKAMH Ha JJOJDKHOM yYPOBHE

Cpenu 3anau nosbimeHHoro ypoBHs Mo MKT u TepMoannaMuke Hanbolee YCHEIIHO
BBIMOJHSUIMCH 3aJlaHKsl Ha TpUMEHeHHe ypaBHeHus MenneneeBa-Knaneilipona u dopmyny
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JUIsl BHYTPEHHEH 3HEpPTUU UAeaJbHOro rasa (mpoueHTsl BoinoaHeHus ot 30% no 45%). Hau-
0oJee CIOXKHBIMU, KaK OBUIO CKa3aHO BBIIIE, OKA3AIKMCh 33a/la4 HA MPUMEHEHHE TIEPBOTO 3a-
KOHa TepMoJuMHaMUKU. Tak, ¢ MpHUBEIEHHBIM HUXE 3a/JlaHUEM YCIEUIHO CHPAaBUIIUCH JIUIIb
16% BBIYCKHHUKOB.

Ilpumep 16.

IIpu uzobapnom Hazpesanuu 2a3000pazublll 2euti NOAYYUL KOIUYECTNBO MENna1ombl
100 /[rc. Kakoso uzmenenue sHympennei snepeuu eenus? Macca eenus 6 0annom npoyecce
He MeHANACY.
Omeem: 60

Pe3ynbrathl pemienus 3a1a4 ¢ BEIOOPOM OTBETa U C KPATKUM OTBETOM IO AJIEKTPOIH-
HaMHUKE BBITISIAT CIEAYIOMKUM 00pa3oM: ompejesieHue pe3yIbTHUPYIOUIeH HampsyKeHHOCTH
JIBYX TOYEUYHBIX 3apsoB — 13% BBIMTYCKHUKOB, MpUMEHeHHe 3akoHa OMa IS OJTHOH 1Ienu
— 36%; ompeneneHne HEPruy MarHUTHOTO MOJIS KaTYIIKU WA 3JIEKTPUYECKOro MoJis KOH-
neHcatopa (¢ ucnonb3oBaHueM rpaduka) — 42%, nBUKEHUE 3apsKEHHOM YacTUIBl B Mar-
HUTHOM 1oJie — 38%, omnpeneneHne miomaad TeHW OT TOYEYHOTO ucTouyHuka — 46%, npu-
MeHeHue hopmyisl i qudpakuronHoil pemerkun — 40%. Kak BuaHO X 3TOrO nepevucie-
HUsl, HanOoJiee CIOKHBIMU OKa3ajiCh 3aJadu MO 3jeKTpocTatuke. [Ipumep oaHON U3 TakUx
3aj1a4 (IpoLeHT BbIoNHEeHUs — 12%) nmpuBeeH HUxe.

Ipumep 17.
Hea MOYEYHbIX NOLOANCUMENLHBIX 3apsoa
g1 = 200 uKn u g2 = 400 nKn naxooamcs 6 saxyyme. I A 02
Onpedenume Genuuury HANPANCEHHOCMU DIeKMpu- ~ _'[ ''''' T""""‘Z‘[ ''''''' S")'_

yeck020 NoJsl dMUX 3aps0oe & mouke A, pacnoino- | |
JHCEHHOU HA NPAMOLL, coeOuHsoueli 3apsaovl, Ha pac-

cmosinuu L om nepsoco u 2L om emopoeo 3apsoa. L = 1,5 m.
Omeem: 400

B 2009 r. B TpeThio 9acTh SK3aMEHAITMOHHON paOOThI OBUIH BIEPBBIC BKIIOUEHBI Kade-
CTBEHHBIC 33J]a4M TMOBBIIICHHOTO YPOBHS CIIO)KHOCTH, B KOTOPBIX TpeOOBAIOCH MPUBECTU
00BSCHEHHUE, BBICTPOUB JIOTHYECKH CTPOWHYIO IEMOYKY PACCYKICHHH CO CCHUIKOW Ha (HU3M-
yeckue sBieHus u 3akoHbl. B 2010 r., kak u B 2009 r., pe3ynbTaThl BHITOJHEHHS MOJ00OHBIX
3aJlaHUM OCTAlOTCA KpaiiHe HU3KUMU. [IpakThuecku i BCeX 3aJad TaKoro THIIA, MOJHOE
BEpHOE OOBSICHEHUE MOXHO BCTPETUTD JIMIIG JJISI BBHITYCKHUKOB C OTJIMYHBIM YPOBHEM IOJI-
TOTOBKH.

Kak mpaBuiio, 3T 3aaHusI CTPOSITCS HA OCHOBE THITOBBIX IEMOHCTPAIIMOHHBIX JKCIIe-
PUMEHTOB WJIM CUTYallUii, ONMMCAHHBIX B JIOOOM yyeOHUKe (U3UKHU cpenHel mKoiabl. OqHaKo
TPYAHOCTh ATHX 3aJlaHUIl OKa3bIBaeTCS COMOCTABUMOIl C pacdyeTHBIMM 33/Ja4yaMU BBICOKOTO
YPOBHS CIOHOCTH. SIpKUM MPUMEPOM MOXKET CIy4UTh 3a7ada Ha OOBSICHEHUE JBMIKCHUS
PaMKH ¢ TOKOM TIOA AciicTBHEM criibl AMriepa (cM. pumep 18).

Ipumep 18. (1 6amn — 18%, 2 6arna — 6% , 3 6arna — 3%)

Pamky ¢ nocmoaunvim mokom yoepaicusarom HenooBUNCHO 8 e
noje nouoco8o2o mazHuma (cm. pucyHok). Ilonaprocms nooxnoue- mQ
HUS UCTMOYHUKA MOKA K 8b1600aM PAMKU NOKA3aHa Ha pucyHke. Kak S N
b6ydem osueamvcsi pamka Ha Henodgudxcrou ocu MO, eciu pamky He o
yoepacusamv? Omeem nosicHume, ykasae, Kaxkue usuyeckue 3aKo-

HOMEPHOCMU 8bl UCNONb306AU 05l 00bsAcHenusa. Cuumams, 4mo pamka Ucnvlmvléaem He-
bonbuloe conpomusieHue O8UNCEHUIO CO CMOPOHbL 8030YXA.
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OKOJIO TPETH TECTUPYEMBIX CMOTJIM BBIUWICHUTh B 3TOW CUTYyallud U3y4eHHOe (pusnye-
ckoe siBneHue. OTHaKO OYeHb HEMHOTHM YAJIOCh BBIIBUTH HEOOXOIUMBIEC SJIEMEHTHI JUISI TI0-
CTPOEHHS MOCIEI0BATEIbHOTO OOBSICHEHHUSI.

JIByXJICTHUI ONBIT MCIOJB30BAaHUS KAUYECTBEHHBIX 3a][a4 MMOKA3bIBACT, UYTO aHAIIU3Y
SBJIEHUHN U UX OOBACHEHUIO B CTapIlel LIKOJIEe HE yIeNseTcs JOJKHOro BHUMaHus. B yacTHo-
CTH, CACNYET UCIOJIb30BaTh BCE BO3MOXKHBIC ITyTH JEMOHCTPAIMH yYaIIUMCS OTIBITOB Ha pe-
aIbHOM OOpY/IOBaHUH, MO3BOJISIIOIINX YCBOUTH BCE OCOOCHHOCTH MPOTEKAHUS TOTO WM MHO-
ro siBieHus. Hampumep, pe3yiabTaThl BBITIOJHEHUSI MPUBEICHHOTO BBIIIE 33aJaHUSI C paMKOU
(cm. mpumep 18) ObLTM OBI CYIIIECTBEHHO BBIIIE, €CIIH OBl BCE yUalTUecss UMEIId BO3MOXHOCTh
HaOmronate naHHoe siBineHue. CoBpeMeHHOe O0OpYZOBaHUE IIKOJIBHOTO KaOMHETa (hU3HKU
MO3BOJIIET HANPSIMYIO MPOJEMOHCTPUPOBAThH JAHHOE SIBJICHUE B HECKOJIBKUX PA3JIMYHbIX Ba-
pUaHTax: B IEMOHCTPAIMOHHOM OMBITE C UCTIOIH30BAHUEM KOMITBIOTEPHOU JATYUKOBOM CHC-
TEMBI, B TPAJULMOHHOM OINBITE C HCIOJIb30BAaHHUEM aMIepMeTpa, MpU JIEMOHCTpAIUU JUHA-
MOMAIIIUHBI WK TIPU MPOBEACHUH YICHHUUYECKOTO OIbITa C UCTIOIB30BAHUEM COOTBECTBYIOIIIEC-
ro 00pya0oBaHUS TSl TAOOPAaTOPHBIX PabOT.

Opna 13 cepuil KaueCTBEHHBIX 3a7a4 MCIOJb30BajIach Ha sk3aMeHe kak B 2009 r., Tak
1 B 2010 r. TekCT 01HOM U3 ATUX 3aJa4 MPUBEIAEH HUKE.

Ipumep 19.

B yununopuueckom cocyoe noo nopuinem OnumenvHoe 8pems HAXO0AMCSA 800d U ee
nap. Iopwensv nauunarom eviogueamv u3 cocyoa. Ilpu smom memnepamypa 800vl u napa
ocmaemcs HeusmeHHoU. Kax 6yoem mensamoca npu smom macca sxcuokocmu ¢ cocyoe? Om-
6em nosicHUme, yKa3as, Kakue gusuieckue 3aKOHOMEPHOCMU bl UCHONb306AU OJisl 00bACHE-
HUSL.

K coxanennro, HUKaKuX 3HAYMMBIX Pa3jIM4dil B BBIIIOJIHEHWU 3TUX 3aJlaHUN HE Ha-
6monanock. OKOJI0 YETBEPTH TECTHUPYEMBIX MOJYUYMIIH 32 €€ BBINOJIHEHUE 110 OAHOMY Oasuty.
[Ipu 3TOM aHaNM3 OTBETOB MOKA3BIBAET, YTO MHOTHE JaBalld OTBET HA BOMPOC 3aaHUS, UCXO-
ISl U3 )KU3HEHHOTO OIIbITa, HE pUBJIeKast pu3ndeckux 3HaHui. [IpuBecTH ke MOTHOCTHIO WIIN
YaCTHUYHO BEpHOE 0OOCHOBAHHME CBOETO OTBETA C MPHUBJICUYCHHUEM 3HAHUN O CBOMCTBAX MapoB
CyMeJH UMb OKOJIO 16% BBITYCKHHKOB.

Pesynbrarsl 3x3amena 2010 r. moka3bIBaIOT, UTO PELIEHUE PACUETHBIX 3a7ja4 BEICOKOIO
YPOBHS CIIOKHOCTH JOCTYITHO MEHEE 4YeM TpeTH TecTupyeMmbixX. [lpu ananusze pe3ynbTaToB
9K3aMEHa CYMTACTCS, YTO 3a/1adya PEelIeHa, eCIH 3a €€ BBIMOJTHCHHE dK3aMEHYEMBbIH MOTYJHIT 2
wiu 3 Oamta. Hioke mpuBeeHbl pe3ylbTaThl pelIeHUs 3a/1a4 ¢ pa3BEPHYTHIM OTBETOM:

- JBUXKEHHE caMolieTa pu OOKOBOM U BcTpeuHoM BeTpe — 10%; nBukeHHe Tena Mmof yr-
JIOM K TOpU30HTY 0e3 yuera notepu 3ueprun — 13%, ¢ yuerom norepu 3Heprun — 15%;
MPUMEHEHNE 3aKOHOB COXPaHEHUS YHEPTUN U UMITYJIbCa MPU Heynpyrom yaape — 18%;

- IpUMEHEHHE ypaBHeHUs MeHaeneeBa-Knaneiipona, 3akoHoB HeloToHa, cunbel Apxumena
(Bo3mymHbIi map) — 9%; nmpuMeHeHHe TEPBOro 3aKOHA TEPMOJAMHAMUKH W yPaBHECHHS
MenneneeBa-Knaneiipona k cepuu npoueccos B raze — oT 4% 10 8%;

- TpuMeHeHue 3akoHa Oma JiJ1 MOJIHOM LENH U COOTHOILICHUH JIJI COeIMHEHU TTPOBOAHU-
KoB — 19%; nBuKeHue 3JIeKTpoHa B IMOJIE TUIOCKOT0 KOHJAeHcaTopa — 5%, IBUKECHUE 3a-
PSOKEHHOTO IIapuKa B AJICKTPOCTATUYECKOM TOJIE U TI0JIe CHITBI TsbkecTn — 12%); komeba-
HUS 3apsDKEHHOTO Tea B TOJIe IPYTUX 3apsiioB — 4%, KoneOaHusi MaTeMaTHIeCKOro Ma-
ATHHUKA U €T0 N300pakeHus B JnH3e — 8%,

OJC uHAYKIUU B ABMXKYIIEMCs MpoBogHUKEe — 9%; MpUMEHEHHE 3aKOHA COXPaHEHHS
SHEPTHH K TpolleccaM B KojebaTteaTbHOM KOHType — 8%); KOHUYECKH MasTHHK, UMEIO-
W SICKTPUUYECKUH 3apsiji, B MATHUTHOM mojie — 3%;

- TNpUMEHEHHE ypaBHeHHUs OWHmTeHHa M GoTodpdexkra — 25%; nBHKEHHE YACTHIIHI B
anekTpudeckoM mone, ¢potodrddekr — 16%; ompeneneHue IUIMH BOJIH, U3y4aeMBbIX aTo-
MOM (HepreTuveckue ypoBau aroma) — 18%.
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3amaaus C6 mo KBaHTOBOW (pu3MKe B BapMaHTaX ATOro rojaa ObUTM HamOoJiee CTaH-
TApTHBIMH 10 (POPMYITHPOBKE U UX PE3YNbTATHI, KaK U CIICOBAIO 0KHUJIATh, OKA3aJIMCh HAH-
0oJjiee BBICOKMMHU B I'pyMIE 3a7a4 ¢ pa3BepHYThIM OTBeTOM. OOBEKTUBHO 33JaHUS 110 MeXa-
HUKE OBUTH HECKOIIBKO CIIOJKHEE, 10 KpaiiHel Mepe, ¢ TOYKU 3peHHs] 00beMHOCTH MaTeMaTu-
yeckux npeodpasoBanuil. OHAKO pe3yabTaThl UX BBIMOJHEHHS BBIIIE, YEM, HapUMep, J0C-
TATOYHO CTAHJAPTHBIX 337a4 HA JBUXKEHUE 3apSDKCHHBIX YACTHUIl B 3JIEKTPOCTATHUYECKOM I10-
ne. Huxe npuBesieH npuMep OJHOM M3 TaKUX 3a7ad.

Ipumep 20. (1 6arn — 9%, 2 6aina — 4%, 3 6arra — 7%)

Tonviii wapux maccou m = 0,4 2 ¢ 3apsdoom ( = 8 nKn dsudxcemcsi 6 00HOPOOHOM 20-
PUBOHMATLHOM INEKMPUYECKOM NOJIe U3 COCMOAHUSA NOKOA. Tpaekmopus wapuka oopazyem ¢
sepmukanvio yeon o = 45°. Yemy pasen mMo0ynvb nanpsiceHHoCmu dekmpudecko2o nois E?

Yactp TecTUpYEeMbIX CMOIUIM JIMIIb 3allMcaTh YpaBHEHHE JJIsl IBIKEHUS 3apsia Moj
JEUCTBUEM AJIEKTPOCTATUUECKON CHIIbI, U JIHIIG 11% BBIMYCKHUKOB y4JIU MPU PELICHUU -
CTBUE CHJIBI TSXKECTH.

Huxe oxumaaeMbIx OKa3aaucCh pPe3yabTaThbl BBITOJIHEHUS 3aJaHUKM 110 MOJIEKYISPHOM
¢usuke u TepmonuHamuke. Kak mpaBmiio, K pelieHdIo 3TUX 3a7ad MPUCTYHAEeT JOBOJIBHO
MHOT'O BBITYCKHHKOB, 12%-16% TecTupyembIX yaaeTcsi MpaBWIBHO 3alucaTh 4acTh HEOOXO-
JTUMBIX YpaBHEHUU U monyduTh 1 Oamwr. Ho B oTimune oT 3amaHuii o ApyruM pasaenam He
BCEr/la 9TU YPaBHEHUS MUIIYTCS UCXOMAS U3 MOHUMAHUS (PU3HUECKUX MPOIECCOB, OMUCAHHBIX
B 3a/1a4e (Moa4ac 3TO «TUIOBOM HaOOpP» M3 MEPBOrO 3aKOHA TEPMOJWHAMUKHU U ypaBHEHUS
MenneneeBa-Knaneiipona). MIMeHHO Mmo3TOMy B 3THX 3aJaHUSX HauOojee CYIIECTBEHCH
«pa3peiBy Mexay 1 u 2 6ammamu. [Ipumep ogHOM M3 3a1a4 MO ATOMY pa3zeily MPUBEICH HU-
xKe.

Ilpumep 21.

T'azonenponuyaemas o6on0uka 6030yuino2o wapa umeem maccy 400 xe. Lllap 3anon-
Hen eenuem. OH modcem yoepacueams epy3 maccou 225 ke 8 6030yxe Ha gvlcome, 20e memne-
pamypa 6o30yxa 17°C, a daerenue 1 0° ITa. Kakosa macca zenus 6 obonouxe wapa? Obo-
JIOUKA Wapa He oKa3vleaem CONpoOmuGieHUs UsMeHeHulo odvema wapa, oovem 2py3a npeHeo-
DEdACUMO Mal NO CPABHEHUIO C 0ObEMOM wapa.

K pemenuto stoit 3amaun npuctynuwiu okosio 20% y4acTHHKOB dK3aMeHa, HeOOXOH-
MYI0 CHCTEMY YpaBHEHHH CMOTTH 3amucaTh 12%, MOTHOCTHIO PElIviH, MOMyduB 3 Oanna,
4%, a vactuaHo — 4,5% BBITYCKHUKOB.

Pe3ynbrarhl BBINOJIHEHMS 33JJaHUN C Pa3BEPHYTHIM OTBETOM IOKA3bIBAIOT, YTO JIMILb
YEeTBEepPTh U3 MPUILEIIINX Ha SK3aMeH M0 (GU3HUKE IEMOHCTPUPYIOT YMEHUE pelllaTh 3a7auu, TO
€CTh TO yMEHHE, KOTOPOE€ SIBIISETCS OCHOBOIOJATAIONUM sl JallbHEHIIero oO0ydeHHs B
BBICIIMX yYEOHBIX 3aBEJCHUSIX (PU3UKO-TEXHUUYECKOro nMpoduis. /[ ocTanbHBIX e, IPH yc-
JIOBUU HMX NpPHEMa B BY3bl, HEOOX0AMMa OpraHMU3alus KOPPEKIMOHHOM paboThl 1o Oojee Ka-
YECTBEHHOMY M3YYCHHIO ITPOTPaMMBI 110 (PU3UKE CPeaHETO 001Iero 0opa3oBaHusl.

2.3.6. AHa/IU3 pe3y/IbTATOB BbINOJIHEHUS IK3aMeHAIMOHHOI padoThI
10 (pM3HKe BBITYCKHUKAMH ¢ Pa3JJMYHBIM YPOBHEM NOATOTOBKH

Jlnst aHanmm3a pe3ysbTaToB SK3aMeHa, kak ¥ B 2009 r., yuactHuku EI'D no ¢usuke ObI-
JIM pa3AciieHbl Ha IATh TPYII ¢ MUHUMAJIBHBIM, HU3KHM, YAOBIECTBOPUTENIBHBIM, XOPOILIUM U
OTJIMYHBIM YPOBHSIMU IOATOTOBKH.

MuHUMaNbHBIA YPOBEHb BBIMOJHEHUS SK3aMEHAIIMOHHON paboThl XapaKTepu3yeT pe-
3yJIbTaThl TEX BBITYCKHUKOB, KOTOPbIE MOJIYYMIN MUHUMaNbHOE yrcio OamnoB EI'D. Huskwuii
YPOBEHb XapaKTE€pU3yeT Pe3yNbTaThl BHITYCKHUKOB, KOTOPbIE MOJIyYMIIH O, HUKE KOTOPO-
ro HaxXomsATCs MpUMepHO 25% sK3aMeHyeMbIX. Y IOBJIETBOPUTENIbHBIA YPOBEHb (DUKCHUPYET
YPOBEHb, pa3ACISAIONINI YK3aMEHYEMbIX Ha JIBE paBHbIC YaCTU. XOPOIIMH YypPOBEHb COOTBET-
CTBYET I'paHUIle, BBIIIE KOTOPOW HAXOIATCS pe3ysbTaThl MpuMepHO 25% Hamboree MOAro-
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TOBJICHHBIX 3Kk3aMeHyeMbIX. OTIMYHbIN ypoBeHb (PUKCUPYET YPOBEHbB, BHIIIE KOTOPOIO HAXO-
nsTes pe3ynbratsl 10% Hanbosee moAroTOBICHHBIX YK3aMEHYEMBbIX.

Ha pucynke 3.2 moka3aHbl pe3yabTaThl BBHITIOJHCHUS 3aJaHUI Pa3HBIX YacTEH OJHOTO W3
9K3aMEHAIIMOHHBIX BAPHAHTOB BBIITYCKHUKAMHU C PA3JINYHBIM YPOBHEM IOJATOTOBKHU.
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Puc. 3.2. Pezynbmamol 6vinoinenus 3a0anull pazHulx yacmetl pabomol

VUAUWUMUCS C PA3TUYHBIM YPOBHEM NOO20MOBKU NO husuke

B tabnuie 3.2 nmpuBeneHO ONMCaHHE YPOBHEW MOJITOTOBKH BBITYCKHUKOB, IOJTYYHB-
IIUX Pa3IMYHbIE TECTOBBIC Oaybl Mo pesyiabTaTtaM EI'D. ['pymnma sk3aMeHyeMbIX CUMTAeTCS
YCBOUBILEH TOT WJIM MHOM DJIEMEHT 3HAHUU UM YMEHMU, €CIIU CPEIHMM IPOLEHT BBIIOJIHE-
HUS 337aHus (WIK TPYIIBl 33/1aHuil), KOTOPOE MPOBEPSET AAHHBIA 3JEMEHT, COCTABISET HE
MeHee 65% 11 BonmpocoB ¢ BeIOOpoM oTBeTa U 50% 171t 3a1aHuil ¢ KpaTKUM U pa3BEpHYTHIM

OTBETOM.

Tabauya 3.2. Onucanue noo2omosku epynn yiacmuukos sxzamena 2010 e. no ¢usuxe

XapakTepucTHKa Ipym-
bl BHITYCKHHUKOB

Onucanue ypoBHSI NOATOTOBKH BBINTYCKHUKOB

MunuManbHbIN YPOBeHb
[epBuyunerii 6amn — 8-12
TecToBslit 6amn — 34-42

IIpoueHT 3K3aMEHYEMBIX,
JIOCTUTTLIUX U PEBHICUB-
WX JaHHBIA YPOBEHD —
95,1%

IIpoIieHT 9K3aMEHYEMBIX B
IpyMIie ¢ JaHHBIM YPOBHEM
oAroToBky — 18,3%

Heo3MoxkHO BBLACIIUTE COACPIKATCIBHBIX 3JICMCHTOB, IMOJIHOCTHIO YCBOCHHBIX
BBIITYCKHUKaMU ,Z[aHHOfI T'pyIIibl. I[J'IH TCCTUPYCMbIX C MUHUMAJIbHBIM YPOBHCM
IMOATOTOBKHU XapaKTCPHO BBIMMOJIHCHHUE JIMIIL OTACIIBHBIX 3a,Z[aHPIﬁ, KOTOPLBIC IIC-
PEYUCIICHBI HUXKEC!

3adanusn 6a308020 ypoeus
JIBIDKEHHE Tella 110 WHEPIIHH;
oTpeJiesieHIe BUIa MEXaHHIECKOTO JIBHXKEHHS 0 33J]aHHBIM KOOPIHHATAM;
(hopMyIa s UMITYJIbCa Tella U JJIsl UMITYJIECa CHJIBI,
oTpesieNicHE HAPaBICHHsI CyMMapHOTO UMITYJIbCa MPH YAApE;
MpUMeHEeHne QOPMYJIIBI JJISl CHIIBI TOKa (depe3 3apsi U MPOMEXKYTOK BpeMe-
HH);
orpeziesicHNe HATMYUS 3JIEMEHTOB IPU CPAaBHEHUU JIMHEHUATHIX CIIEKTPOB,
BBIOOP YCTAHOBKH JIJIsl OTIBITA IO 33JJAHHOM THIIOTE3E.

Hu3kuii ypoBeHb
[epBuunsrii 6amn — 13-17
TectoBbriii 6ain — 43-49

IIpoueHT 3K3aMEHYEMBIX,
JOCTHUTIINX U IPEBBICUB-
IINX JAHHBIM YpPOBEHD —

I[OHOJIHI/ITCJILHO K JJIEMCHTaM COJCpKaHUA, OCBOCHHBIM BBLIITYCKHUKaMM IIPEC-
}:[le[ymeﬁ Tpynibl, JaHHasA rpynmna mpoaCMOHCTpUPOBAJIa BJIAJCHUC CIICAYIO-
UM MaTCpHraioM:

3aoanusn 6a306020 ypoeHsn
ofpeJiesieHre MYTH M0 TpapuKy 3aBUCHMOCTH CKOPOCTH OT BPEMEHHU;
(hopMyIa AJIs IEHTPOCTPEMUTENBHOTO YCKOPEHUS;
pellieHre 3aJaui Ha JIBUKCHHUE Tela M0 OKPYXKHOCTU TOJ| JCHCTBHEM CHIIBI
TPEHUS;
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76,2%

IIpolnieHT 3K3aMeHyEMBIX B
TPyIIIE C JAHHBIM YPOBHEM
oAroToBKH — 23,1%

- 3aBUCHMOCTb CpeIHEH KMHETUYECKOH SHEPIHH TEIJIOBOTO JABUKECHHUS OT TEM-
nepaTypel;

- u3onporiecch (Gopmybl);

- B3aUMOJCHCTBHE 3aps0B;

- 3akoH Kynona (popmymna);

- cmia Ammepa (popmyna);

- OJC unaykmmn (popmyna);

- ¢opmyna Tomcona;

- TIOCTpOeHUE N300paKEeHHUs B IIIOCKOM 3epKale;

- TIOCTpOEHUE N300paXKEeHHsI B COOMPAIONICH JINH3E;

- COCTaB aToMa;

- ypaBHEHHE peakuuil o- u B-pacnaios.

YnoBiaerBopuTebHbIil
YPOBEHb

[lepBuunsii 6an —18-24
Tecrosbrit 6amt — 50-57

IIpoteHT sK3aMEHyEMBIX,
JOCTUTILIUX U MPEBHICUB-
WX JaHHBIA YPOBEHD —
53,1%

IIpoIieHT 3K3aMEHYEMBIX B
TpYIIe ¢ JaHHBIM YPOBHEM
[MOJArOTOBKH — 26,4%

JIONONTHUTENIBHO K 3JIEMEHTaM COAEP’KaHHs, OCBOCHHBIM BBIITYCKHUKAaMH IIpe-
IOBIAYIIMX TPYII, JaHHAS TPYIIa NPOJeMOHCTPUPOBANIA BIAACHUE CIECAYIOIINM
MaTepHajIoM:
3aoanusn 6a306020 ypoeHsn
- olpenesicHHe U3MEHEHUS! PU3MYECKUX BEJIIMUMH NPHU KOJIeOaHUIX MPYKHUHHO-
r0 MasiTHUKA,;
- OlpeneNieHUE U3MEHEHUs (PU3UUECKUX BEIMYMH NPU BIXKEHUU CITyTHHUKA T10
KpPYroBoii opouTe;
- 3akoH ['yka (pacuer);
- ompeelieHHe PaBHOICHCTBYIOIIEH CUIIBL;
- 3aKOH COXPAHEHUs PHEPI'MH B MEXAHWYECKUX IpOolleccax;
- AnuHA BOJHEI (hopMyna);
- OpoyHOBCKOE JIBUKECHHE (ONPE/ICIICHUE);
- KOJIMYECTBO TEIUIOTHI, TOJly4€HHOE IIPY HarpeBaHuH (OXJIaXICHNH) (pacyeT);
- YCJIOBHE TEIJIOBOTO PaBHOBECHSI;
- YCJIOBHSI HCHIAPEHHUS )KUIKOCTH;
- CBS3b JIABJICHUS r'a3a U CKOPOCTH TEIIOBOTO JIBHKCHHUS MOJICKYJT;
- TIpUMCHEHHE YpaBHEHUE COCTOSHUS HJIeallbHOTO rasa;
- pabora raza (rpadux);
- U3MCHeHHe (PU3NUECKUX BEIHUYHH (00BEM, TIIOTHOCTD, BHYTPECHHSIST DYHEPTHs)
MIPU U3MECHEHUH TEMIIEPATypPhI Ta3a;
- 3akoH Oma 17151 y4acTKa uenu (3aganue ¢ ¢pororpadueii);
- TOCJICZOBATEIbHOE U MAapalIeIbHOE COEANHEHNE TIPOBOIHUKOB;
- 3akoH J[xoyns-Jlenma (pacder);
- OmIpeleNieHHE HAIIPaBJICHUS BEKTOPa MArHUTHONW MHIYKLUH MPSIMOTO TOKa;
- 3aKOH OTPAaXCHUS CBETA;
- uHTepdepenuus, audpaxius cBeta (OnpeaeIeHus);
- TIOCTOSIHCTBO CKOPOCTH CBETa;
- ompenesieHHe Nepuoa Mojiypacnana 1no rpaduky;
- CHsTHE MOKa3aHW U3MEPUTEIbHBIX TPUOOPOB;
3a0anus noGvIUIEHHO20 YPOBHSA
- ABWKEHME IO JeHCTBUEM CHJIBI TpEHHS (3a1a4a);
- 3axoH OMma 1y IMOoIHOM 1emnu (3a1ava);
- 00pa3oBaHWE TEHU U TOJIyTEHH (3a1a4a).

Xopowmmnii ypoBeHb
[epBuunstii 6amn —25-32
TecToBsrlit 6amt — 58-65

HpOLIeHT OK3aMCHYCMBLIX,
JOCTUTTIINX U IPCBLICUB-

JIONOMHUTENFHO K 3JIEMEHTaM COAEP’KaHHs, OCBOCHHBIM BBITYCKHUKAaMH IIpe-
IOBIAYIIMX TPYII, JaHHAS TPYIIa NPOJeMOHCTPUPOBAIA BIAACHUE CIEAYIOIINM
MaTepHajIoM:

3adanusn 6a308020 ypoeusn
- ompeneneHue ko punrenta TpeHus (rpaduk);
- 3aKOH BCEMHPHOTO TIATOTCHUS ((popMyIia);
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MINX JaHHBIA YPOBEHb —
26,7%

IIpolnieHT 3K3aMeHyEMBIX B
TpYIIIE ¢ JAaHHBIM YPOBHEM
moaAroToBKH — 16,9%

COHAIPABJICHHOCTh YCKOPESHUS U PaBHOICHCTBYIOIICH CHITBI;
CBOOOTHOE MTaJIcHHUE Tena (pacyer);
paboTa cuiIbl TpeHHs (pacueT);
MIpEeBpalICHIE YHEPTHH MTPU KOJICOaHMSIX MasSTHHUKA,
rpaduKy KOOPJMHATEI, TPOSKIIUH CKOPOCTH, YCKOPEHUS ¥ CHJIBI TSDKECTH IPU
CBOOOHOM I1aJICHUH TEJIA;
aHanmu3 rpaduka (cuia ynmpyrocTH Mpy>KHHBI);
YCIIOBUS KUTICHHS KUJIKOCTH;
HaTpaBJICeHUE TeIUIoNepeayH;
MIEPBBIN 3aKOH TEPMOIUHAMUKH;
oTpezieNieHHe BIAXKHOCTH BO3AyXa IPH ITOMOIIY IICHXPOMETPA;
YCIIOBHS HAOJFOICHUST HHTEPEPEHITNY;
SHEPTHs, YaCTOTa, [UTMHA BOJIHBI, HMITYJIEC (GOTOHA (POPMYIIBI);
M3ITyYeHHE CBETa aTOMOM;
MIPOHUKAOIIAS CTIOCOOHOCTh PaOaKTUBHBIX H3ITYICHUH;
3aoanus noGvLUIEHHO20 YPOGHA

MPUMEHEHHE YPaBHCHUH 1J11 pABHOYCKOPECHHOTO JIBUYKCHHS,
puMeHeHue 3akoHa OMa /s TIOTHOH 1end (3a1a4a);
puMeHeHue ypaBHenus Menneneesa-Knaneiipona (3amgaqa);
JIBIDKEHUE YaCTHUIIBI B MATHUTHOM TI0JI€ (3a7a49a);
ompexaeneHne kodpuuerTa mo rpaduky skcrnepuMenTa (ypaBHeHne MeH-
neneeBa-Kiareiipona);

3aoanus 6v1COK020 yposHa (3adauu)
JIBIKEHHE TeJIa TI0J] YIIIOM K TOPHU30HTY;
MPUMEHEHHE 3aKOHOB COXPAaHEHHUS SHEPTUH W UMITYJIbCa MPH HEYIPYroM
ynape;
npuMeHeHne 3akoHa Oma i MOJTHOW LETH U COOTHOIICHUM I COCHIHE-
HUH POBOJHUKOB;
Ompejie/icHUe JUIMH BOJH, WU3yYaeMbIX aTOMOM (SHEPreTHYECKUE YPOBHU
aroma);
JBIDKEHHE YaCTHLBI B JJIEKTPUUECKOM 1oJ1€, POTOIDEKT;

OTan4HBIN YpOBeHb
[MepBuunsit 6amn —33-50
TecroBbrit 6amt — 66-100

IIporieHT sK3aMeEHyEMBIX,
JOCTUTTIUX Y TIPEBBICHB-

LIMX JaHHBIH ypOBEHb —
9,8%

JIOTIOJTHUTENEHO K AJIEMEHTaM COZCPIKAHUS, OCBOCHHBIM BBHIMTYCKHUKAMH IIPE-
IBITYIMUX TPYMIL, JaHHAS TPYIIa IPOJAEMOHCTPUPOBAIA BIaICHUE CIEAYIOIIIM
MaTepHaIoM:

3adanusn 6a308020 ypoeusn
($hopMyInbl U1 ONpeeNeH s ATUHBI BOJIHBI CBETa NPHU MPEJIOMICHUH Ha Tpa-
HUIIE pa3Jieia «BO/Ia — BO3IYX»;
OTHOCHUTENIbHAS BIaXXHOCTb BO31yXa;
HM3MEHEeHre PU3MYECKUX BEJIHMYUH MPU paboTe TEIIOBOM MaIlIMHBbI;
SIBJICHUE, OOBSICHIEMOE 3aKOHOM JJIEKTPOMArHUTHON HHIYKITUH;
NpeBpalieHre SHEPTHU B KOJIeOaTeIbHOM KOHTYPE;
oTpeJiesieHIe TOKa3aTells MPEIOMIICHUS TI0 PUCYHKY OIIBITA;

3adanus noevluleHno20 ypPoeH:
AHAJIMU3 YCIOBUM IIPOBEJICHUS OIBITA;
MIPUMEHEHUE ra30BbIX 3aKOHOB (pacyer);
JBIDKEHHE CBSI3aHHBIX Ten (3a1a4a);
pUMEHEHHUE MIEPBOro 3aKOHA TEPMOJMHAMUKH K M30TIpolieccaM (3a/1a4a);
¢dbopmyna ans TUppaKIMOHHOHN peleTKH (3anaqa);
OTHOCHUTENbHAS BJIaXXHOCTh BO3/yXa (KaueCTBCHHAs 3a/1a4a);
NpUMEHEHHUE MIEPBOT0 3aKOHA TEPMOJUHAMUKY (Ka4eCTBEHHAs 3a/1a4a);
JBIDKEHHE PaMKH C TOKOM B MAarHUTHOM TToJie (KaueCTBEHHAs 3a/1a4a);
Bo3HHKHOBeHHE DJIC MHAYKIMH B KaTyLIKe TpaHCPopMaTopa (KaueCcTBeHHAs
3a/1a4a);
3aoanus 6v1coK020 yposHa (3adaiu)
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- JBIKECHHE caMoJieTa TP OOKOBOM M BCTPEYHOM BETE;

Apxumena (BO3TYyIIHBIN 1Iap);

Knaneiipona k cepuu poLeccoB B rase;
- KoyeOaHHI MaTeMaTHYECKOr0 MasiTHUKA U €ro H300pakKeHHs B JIH3E;
- JBW)XXCHHUE 3apsAAa B 3JIEKTPHUUECKOM II0JIE;

Je,

KOHTYDE;
-  OJIC nnaykuuu B ABMXKYIEMCS IPOBOJTHHUKE;

BBINTYCKHUKN ¢ MUHUMATBHBIM YPOGHEM NOO20MOBKU TEMOHCTPUPYIOT BBIIIOJIHEHHE
OTJICTBHBIX 33/IaHUH, KOTOPHIE TOBOPAT O OECCUCTEMHOCTH 3HaHWM W ymeHuid. Kak mpasuio,
3TO 3aJaHMs, MPOBEPSIOLIUE TE€ AIEMEHTBI COIEPKAHUS, KOTOPhIE M3y4arOTCsl KaK B OCHOB-
HOM, TaK U B CpeHEH wiKoie. [Ipy 3TOM y TaHHOM IpyNIIbl IBHO IIPOCIIEKUBACTCA IIPUOPUTET
B 3HAHUSX 0 MEXAaHUKE 10 CPAaBHEHUIO C OCTATbHBIMU pa3jiesaMu Kypca GU3HUKH.

MoXHO cka3aTb, YTO YPOBE€Hb OCBOCHHUS IPOrPAMMHOIO Marepuayia JJjs JaHHOU
TPYIIBI TPAKTUYECKH MOJHOCTBHIO COBIAJAET C MPOLLIOTOJAHMMH NOKa3zaTelssMH. XOTs 3Ta
rpynmna JeMOHCTPUPYET BHIMOJHEHHE MOJIOBUHBI 33JaHH, COOTBETCTBYIOIIUX CTaHAAPTy Oa-
30BOT'0 YPOBHS, HO TaKOH 00BEM 3HAHWUU HE JJA€T OCHOBAHUW TOBOPUTH O BO3MOXXKHOCTH 00Y-
YEeHHUS 110 IPOrpaMMaM BBICIITUX YU€OHBIX 3aBEICHHIA.

Hwxe npusenen npumep 3agaHus, ¢ KOTOPBIM CIPAaBJISAIOTCS SK3aMEHYEMbIE JAHHOU
TPYIIIIbL:

Ilpumep 22 (bazoswiii yposens).

Yemuipe mena osueanuce no ocu Ox. B mabauye npedcmasiena 3a8UcUMOCmy UX KO-
OpOUHAm om 6pemeHu.

t, C 0 1 2 3 4 5
X1, M 0 2 4 6 8 | 10
Xo, M 0 0 0 0 0 0
X3, M 0 1 4 9 116 | 25
Xa, M 0 2 0 |20 2

Y kakoeo uz men CKoOpocCmb mMoena OblMb NOCMOAHHA U OMIIUYHA OM HyJZﬂ?

- TnpuMeHeHue ypaBHeHUs MeHneneeBa-Knanelipona, 3akoHoB HpioToHa, cuia

- HOPHUMCHCHHC ICPBOro 3aKOHAa TCPMOAWHAMUKU U YPABHCHUA MCH,Z[CJ'ICCBS.-

- KOHHUYECKHI1 MAasiTHHK, I/IMCIOH_II/Iﬁ BJICKTpI/I‘-ICCKI/Iﬁ 3aps[, B MAarHUTHOM IIO-

- IMIPUMCHCHHE 3aKOHA COXPAaHCHUA SHEPruu K Ipoueccam B KOJIe0aTeIbHOM

1) 1 2) 2 3) 3 4) 4
Omeem: 1.
Cpeonuti % Ilpoyenm 6vinonnenus
gvinonne- | Munumanvusii Huskuti Yooenemsopu- Xopowwu | Omauunwlii
HUs VposeHb VpoBeHb MelbHbIl YPOBEHb |  YPOBEHD VpOB8eHb
79% 65% 7% 88% 91% 96%

['pyrmima BEITYCKHUKOB ¢ HUZKUM YPOGHEM NOO20MOBKU, KaK Y B MIPOIIIOM IOy, TO-
Ka3zaja HEKOTOPYIO CHCTEMHOCTh 3HAaHWHU 1O CTaHAApTy 0a3oBoro ypoBHs. JlaHHas rpyrma
BBIMTYCKHUKOB BBITIONHSIET 3aJaHUs, KOTOpPbIE, KaK MPaBWIIO, MPOBEPSIOT BOCHPOU3BEICHUE
HanOoJiee 9acTo BeTpevaromuxcss Gopmyit. [Ipu 3ToM OHM 10CTaTOYHO YCTIEUTHO CIPABIISIOT-
csl ¢ mpocTedmuMu pacueramu. OT 3K3aMEHYEMBIX HPEAbIIYLIEN TPYNIbl OHU OTIMYAOTCA,
IpEeXJie BCEro, M0 KOJIMYECTBY BOCIIPOU3BOIUMBIX (hOpMYIT U 3aKOHOB (cM. mpumep 23). On-
HAKO IIPU BBIITOJIHCHUU APYTUX 3aI[aHI/II>'I IMPOCJICIKUBACTCA SIBHBIN HCAOCTATOK TCOPCTHUICCKUX
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3HaHWI, HanOOoJIee YCIENTHO BBHIMOJIHSAIOTCS T€ 3a/IaHMs, KOTOPhIE YaCTO BCTPEUAIOTCS B pas-
JUYHBIX TPCHUPOBOYHBIX BapUaHTaX MPH MOATOTOBKe K EI'D.

Hwxe nmpuBeneHsl mpuMep TUIMTMYHOTO 3aJaHuUs, C KOTOPBIM CIIPABJISIOTCS dK3aMeHYe-
MBI€ JaHHOU I'PYIIIIBIL:

Ipumep 23.

Yemanosume coomeemcmeue medncoy npoyeccamu 8 udedanbHom 2aze u opmyramu,
komopvimu oHu onucvisaromes (N — yucno vacmuy, p — oasnenue, NV — obvem, T — abconrom-
Has memnepamypa, Q — xoauwecmseo menniomsl.) K kasxcoou nozuyuu nepeoco cmonbya noo-
bOepume coomeemcmayowyr0 NO3UYUIO 8MOPO20 U 3anuwume 8 maoiuyy ebloOpanHvle Yugppol
10O COOMBEMCMBYIOUUMU OYKEAMU.

IIPOLIECCHI DOPMYJIBI
P_
A) H306apnwiti npoyecc npu N = const 1) T const
b) H3zomepmuueckuii npoyecc npu N = const 2) Y _ const
I
3) pV =const
4) Q=0
Omeem: 23.
Cpeonuii % IIpoyenm evinonnenus
gvinonne- | MunumanvHwll Huskuu Yooenemsopu- Xopowwuii | Omauunwiii
HUS VpOBenb VpOBeHb MelbHbIL YPOBEHb |  YPOBEHD YposeHb
66% 29% 57% 83% 93% 98%

BBIyCKHUKHN U3 TPYIIIBI C YO081€mMEOPUMENbHBIM YPOGHEM NOO20MOBKYU CIIPABIISIOT-
cst ¢ 70% 3anmanuii 6a30BOro ypoBHS U JEMOHCTPHUPYIOT B 3TOM 00JAaCTH TOCTATOYHO YCTOM-
YUBBIC 3HAHUS 110 BCEM paszfenaM Kypca ¢usuku. OHU MBITAIOTCS BBHITIOIHSATH PACUETHBIC 3a-
JTau MOBBIILIEHHOTO YPOBHS, HO YAAa€TCs 3TO JIHIIb B CIy4YasX TUMMUYHBIX Y4EOHBIX CUTYaLIUM.
K coxanenuto, npu penieHUH 3aJaHuil C pa3BEpPHYTHIM OTBETOM UM YJIa€TCs 3alucaTh JIUIIb
OJIHO-JIBa HEOOX0AMMBIX ypaBHeHUs. Hanbosnee cloxKHBIMU ISl 3TOM TPYIIBI AK3aMEHYEMBIX
OKa3bIBAIOTCSl KaueCTBEHHbIC 3a1auu. [lo cpaBHEHMIO C MPONUIBIM T'OAOM HAMETHUJIACh TEH-
JEHIUS YIy4IlIeHUsl KayecTBa PEeIIeHUs TUIOBBIX 33/7a4 M MEHBLIETr0 Yucia OmUOOK B 3a/a-
HUSIX, T/I€ IPOBEPSIOTCS PA3IMYHbIC (DOPMYIIBI C UCIIOJIB30BAHHEM PACUETOB.

Huxe npuBeneH nmpumep THUIIMYHOTO 3a/1aHuUsl, C KOTOPHIMH CIIPABIISIOTCS] BHITYCKHH-
KM JTaHHOU IPYIIIIBIL:

Ilpumep 24 (nosviwienHwlli yposeHs).

IIpu nooxknouenuy 21eKMpudecKkoli 1amnvl K 6bl8600aM 2alb8AHUYECKOl bamapeu ¢
eHympernHum conpomueneruem I Om cuna moxa 6 yenu 0,1 A, a nanpsdcenue na namne
8,9 B. Haiioume 3/]C eanveanuueckou bamapeu.

Omeem: 9
Cpeonuii % IIpoyenm evinonnenus
gvinonne- | Munumanvuoli Huskuu Yooenemsopu- Xopowwuri | Omauynsiii
HUs VposeHb VpOBeHb MenbHbI YPOBEHb |  YPOBEHD YpogeHb
52% 15% 29% 66% 88% 96%

I'pynna TecTupyeMbIX ¢ Xopouium ypoeHem no020mo6Ku YCIEIIHO BBIIIOJIHSET 3aja-
HUsl 6a30BOT0 YPOBHSI CIIOKHOCTH U 00Jiee TTOJIOBUHBI 3a/1aHUH MOBBIILIEHHOTO YPOBHSI U TPHU-
CTYIAET K BBINOJHEHUIO 3a/JaHUI BBICOKOTO YPOBHS CIOXKHOCTHU. [10 CpaBHEHMIO C MPOLUIBIM
roJIoM OoTMeuaeTcsi 6osee cepbe3Hasi MOArOTOBKA JaHHOM TPyl BHITYCKHUKOB. DTOT (akKT
MOATBEPKIAETCSL YCIIEIHBIM BBITIOJIHEHHEM Psifla PACUETHBIX 33/1ay C Pa3BEPHYTHIM OTBETOM.
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[IpryemM, B naHHOMN rpymIe TaKKe MPOCIEKHUBAETCS Oojee rIyOOKOe IMOHMMaHHE BOIPOCOB
MeXaHUKHU. Tak 1o MeXaHuKe BBIIOJIHIIOTCSA OoJiee CIOXKHbIE 3a7jaui, YeM 10 IPYTUM paszfe-
JaM. DTO XOPOILO BUAHO U3 IPUBEJCHHBIX HUXKE IPUMEPOB, I/I€ U1 MEHEe CII0KHOM 3a/1a4u
1o TemMe «DJIEKTPOMArHUTHbBIC KoeOaHus» (cM. mpumep 27) pe3ylbTaThl U TPYIIIBL «XO-
POIIKCTOBY HIKE, YEM TS 3aJ1a4H 10 MEXaHHUKeE (CM. mpumMep 25).

Ipumep 25 (gvicoxuil ypoeens).

Hlanba maccoii M nauunaem osudicenue no sxenodoy AB uz mouxku A uz cocmosnus
nokos. Touka A pacnonoscena viue mouku B Ha evicome H = 6 m. B npoyecce osudicenus
no Jcenoby Mexanuueckas 3Hepeusi wailbvl uz-3a mpenus ymenviuaemcs nad E =2 /lxc. B
mouxke B waiiba evinemaem u3z dcenoba noo yenom o= 15° k copuzonmy u nadaem Ha 3emii0
6 mouke D, naxooswetica na oownou eopuzonmanu ¢ moukou B (cm. pucynok). BD =4 m.
Hatioume maccy waiiber m. Conpomusnenuem 8030yxa npeHeopeys.

Cpeonuii % IIpoyenm evinonnenus
. . Omauy-
8blNoJIHe- Munumans- Huskuti Yooenemsopu- Xopowuu bl VDO~
HUs HbIU YPOBEHD VposeHb MeNbHbIL YPOBEHb |  YPOBEHD eeit} f
17% 0% 2% 12% 50% 84%

['pymima BEITYCKHUKOB ¢ OMJIHYHBIM YPOGHEM ROO20MO6KU — DTO HAaUOOJee MOATo-
TOBJICHHAsI TPYIIa, CIOCOOHAs YCIEIMHO 00y4yaTbcs B By3ax ¢uzmdeckoro npoduis. Kak
MPABUIIO, TECTUPYEMBIC, OTHOCSIIIHECS K 3TOM TPYITe, YCIENIHO BHITOTHSIOT 3aJaHus 06a30-
BOT'O M TIOBBIIIEHHOT'O YPOBHS CJIOKHOCTH U OKOJIO TIOJIOBUHBI 33/IaHUI C Pa3BEPHYTHIM OTBE-
ToM. Pa3nuums B BBIMOJHEHUW 3aJaHWil 0a30BOTO M TMOBBIIICHHOTO YPOBHEH CIIOKHOCTH C
IpebIayIiel TPYINoil CBA3aHbl C YMEHUEM OOBSICHATH MPOTEKAHUE PA3TUYHBIX (DU3HMUECKUX
siBieHUH. OTMETUM, YTO TOJIBKO IaHHOU IPYIIE OKAa3aIUCh MOJI CUITy KAU€CTBEHHBIE 3a]]a4H C
pPa3BEpHYTHIM OTBETOM, B KOTOPHIX HEOOXOJUMO OBLJIO CaMOCTOSITENIbHO BBICTPOUTH BCIO Iie-
IIOYKY PaCCyKICHUM.

Hwxe nmpuBeneHsl npuMep TUIHAYHBIX 3aaHHUM, ¢ KOTOPBIMU CIIPABISIIOTCS K3ame-
HyeMbI€ JAaHHOM TPYIIIIbI:

Ilpumep 26 (noswviwerHwlll yposeHy).

C ucnonv3zosanuem 0CHOBHO20 3AKOHA NIEKMPOMASHUMHOU UHOYKYUU (. €n = — % ) MOd#CHO

00bACHUMb

1) e3aumooelicmeue 08yx napaiienbublx NPOBOA0E, NO KOMOPLIM UOem MOK

2) OmKIOHEeHUe MACHUMHOU CMPEIKU, PACROJIONCEHHOU 8OIU3U NPOBOOHUKA C MOKOM Na-
PpanienvHo emy

3) 6o3HUKHOBEHUE INEKMPUYECKO20 MOKA 8 3AMKHYMOU KAMYWKe NPU VECIUYEHUU CULbL
MoKa 6 Opy20u Kamyuike, Haxo0auecs psoom ¢ Hell

4)  603HUKHOBEHUE CUTbL, OCUCMBYIoWell HA NPOBOOHUK C MOKOM 8 MACHUMHOM NoJle

Omeem: 3
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Cpeonuii % Ilpoyenm vinonnenus
8bINOJIHE- Munumans- Huskuu Yooenemsopu- Xopowwuii | Omauunbiii
HUS HbIl YPOBEHD VPOBeHb MelbHbIL YPOBEHb |  YDOBEHb VPOBeHb
45% 26% 35% 46% 58% 81%

Ipumep 27 (8vicokuil yposeHs).

B uoeanvnom xonebamenvHom KOHmMype amniumyoa Koieoaunutl cuivbl moKa 8 Kamyui-
xe unoykmuenocmu lm = 5 MA, a amnaumyoa nanpsicenusi Ha konoencamope Uy =20 B. B
Momenm epemenu t nanpsiicenue Ha koHOencamope paeno 1,2 B. Haiioume cuny moka 6 xa-
myuike 8 3mom MoMeHM.

Cpeonuii % IIpoyenm evinonnenus
gvinonne- | Munumanvuoli Huskuu Yooenemsopu- Xopowwuri | Omauynsiii
HUs VposeHb VpOBeHb MenbHbI YPOBEHb |  YPOBEHD YpoeeHb
10% 0% 2% 4% 15% 58%

[Tpoeaenue EI'D no ¢usmke B TeueHHE ABYX JIET B MITATHOM PEXXHUME JEMOHCTPHUPY-
€T CTaOMJIbHBIE PE3yNbTaThl KaK M0 CPEIHUM MoKaszaTensM (CpeaHuid Oans, 4ucio He J10C-
TUTIIAX MUHAMaJIbHOW TPAHUIIbI), TAK U MO pe3yjibTaTaM BBIMOJIHEHHs PYMI 3a/laHui, Mpo-
BepsIONINX CHOPMUPOBAHHOCTh PA3IMYHBIX BUIOB AESITENbHOCTU. boliee MOJOBHHBI y4acT-
HUKOB 9K3aMEHa BJIAJICIOT JIUITh OCHOBHBIMH COJIEPKATEIBHBIMU JIEMEHTaMU 3HAHHUH U TIPO-
CTEUIITMMU YMEHUSMH, KOTOPBIE COOTBETCTBYIOT TPeOOBaHUSIM CTaHAapTa 1Mo Pu3nKe 6a30BO-
ro ypoBHs (C 00beMOM yueOHOM Harpy3ku 2 yaca B HEAEIIO 3a JiBa roja o0yueHus). MoxHO
IpeJoiararb, 4To YUCI0 00ydaromuxcs B (PM3UKO-MaTeMaTUYECKUX KJlaccaX, CYIIECTBEHHO
HIDKE YMClIa MecT B (PU3UKO-TEXHUYECKHX By3ax. B pe3ynbTare aOUTypHEHTaMH 3THX BY30B
CTaHOBSITCS BBITYCKHUKH, HE TIOJyYUBIINE HEOOXOJUMOTO YPOBHS MOJATOTOBKU IO IIKOJIBHO-

My Kypcy (PU3HKH.

2.3.7. BoiBoabI

1. B 2010 r. B EI'D no ¢wusuke npuaumMaio ydactue 194 339 BbIMyCKHUKOB M3 BCEX
PETMOHOB CTPaHBI, YTO COCTaBIseT nopsaaka 23% ot obmiero yucna BeimyckHuKoB. B 2009 r.
YUCJI0 y4acTHUKOB cocTaBmwiio 205 379 uwenosek. Yucno yuactHukoB EI'D no ¢usuke Bapbu-
poBajach B 3aBUCHMOCTH OT perroHa: oT 48 yenoBek B HeHellkoM aBTOHOMHOM OKpyre 10
9009 BemyckHUKOB B UeueHckoil pecnyOiuke. Tpu uyeTBepTH YYacCTHHKOB 3K3aMEHA —
IOHOIIIH U JIUIITh 9Y€TBEPTh — JIEBYIIKH.

2. Pesynbrarel EI'D no ¢usuke 2010 1. B memom coBnayi ¢ npomtorogaumu. Cpe-
HUH nepBUYHBIN Oayn coctasui 19,6 6amnos. (B 2009 r. — 19,4 6amna). [1o paznuunbiM pe-
THOHAM CPETHUN TTePBUYHBIN 0al1 BapbUpoBaJics OT 8,9 no 28,2 6amios.

Yucno TecTupyembiX, HaOpaBIIMX MaKCHMAJIbHO BO3MOXKHBIM Oaii, cocraBuio 108
yenoBek win 0,06% ot obriero yrcia caamommux. (B 2009 r. —189 uenosek, 0,09%).

3. MunumansHas rpanuna EI'D no ¢usuke 2010 r. 6puta ycranoBiieHa Ha ypoBHe 34
TECTOBBIX OAJJIOB, YTO COOTBETCTBYET 8 MEPBHYHBIM OajijiaM (B MEPBUYHBIX OalljlaXx MHUHH-
MaJibHas TpaHuIla Obljla YCTAHOBJICHA B TEX XK€ MPE/eiaX, YTO U B MPOIILJIOM TOy).

He nmpeononenu munumansayto rpanuiy EI'D no ¢usuke 6,4% ot oluiero uncia Tec-
tupyemsbix, B 2009 r. — 6,2%. BeinmyckHuku, HaOpaBIIre MUHUMAIbHBIA 0ali, TPOJIEMOHCT-
pUpPOBaIM YPOBEHb 3HAHUHM U YMEHUM, JOCTATOYHBIN JUIsl aTTECTAllMH 10 Kypcy ¢usuku 6a3o-
BOTO ypoBHs. Kak mpaBuiio, 3TH BBITYCKHUKH BBITIONHSIOT OTJENBHEIC 3a/IaHUsI, TPEOYIOIe
BOCTIPOM3BEICHUSI OCHOBOIMOJIAraloluX TEOPETUYECKUX CBE/ICHUH, TOHUMaHUE CMbICIa Hau-
Oonee BaKHBIX (U3NYECKUX SBIICHUH, 3aKOHOB M BEITUYHMH, OTHOCSIIUXCS K PA3IUYHBIM pa3-
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JiesiaM MIKOJBbHOTO Kypca ¢pusuku (Mexanuka, MKT u TepmoanHaMuka, 31eKTpOAUHAMUKA U
KBaHTOBas (hU3HKa).

4. YyaCTHHKaMU 5K3aMeHa Ha 0a30BOM U MOBBIIICHHOM YPOBHE YCIICIIHO BBIMOIHS-
I0TCS 33J]aHUSl HA TIOHMMAaHUE CMbBICIA OCHOBHBIX (DM3MYECKUX BEIIMYMH U 3aKOHOB IO MeXa-
HUKE, MOJIEKYJISIpHON (hU3HKe W 3IeKTpOAMHAMUKE, Ha 6a30BOM YpOBHE OTMEUAEeTCsl yCBOE-
HUE YMEHHUIA, CBSI3aHHBIX C METOJIaMU HAyYHOTO To3HaHUSA. OTMEeUaeTCsl CHUKCHHIE Pe3ylibTa-
TOB I10 BCEM BHUJIaM JI€ATEIbLHOCTHU ISl COJIEPIKaTeIbHBIX AIEMEHTOB U3 pazjaena «KBaHToBas
duzukay. Kpome Toro, orMeqaroTcsi 3aTpyJHEHUS MIPU BHITIOTHEHUH 33aJaHUI HA 00BbICHEHUE
pPa3IUYHBIX (U3NYECKUX SIBICHUM, a TaKKe HA MPUMEHEHUE 3aKOHAa COXPAHEHUS SHEPTUH K
pasnu4HBIM Tporieccam. [Ipu peleHnn 3a1a4 BISIBICHBI MPOOJIEMbI B YCBOSHUH JIEMEHTOB
CTaTHKU U 3JIEKTPOCTATHKHU.

5. AHanu3 pe3ynbTaToB BBIOJHEHUS YK3aMEHAIMOHHON pa0OThI 10 (PU3UKE BBITYCK-
HUKaM{, UMEIOLIUMH pa3lInyHble YPOBHU MOJTOTOBKHU, BBIIBUJ, YTO BBITYCKHUKHU C HU3KUM
YPOBHEM NOJATOTOBKM MOKAa3bIBAIOT HEKOTOPYIO CHUCTEMHOCTh 3HAaHMHA B COOTBETCTBHH CO
CTaHAapToM 6a30Boro ypoBHs. TecTupyemsbie ¢ yIOBIETBOPUTEIHHBIM YPOBHEM MOATOTOBKHU
JEMOHCTPUPYIOT YCTOWUYMBBIE 3HAHUS MO BCEM pas3JeliaM MIKOJBHOTO Kypca (DM3HWKH, HO
TOJIbKO B paMKaX BBIMIOJHEHUS 3aJaHuil 6a30BOro ypoBHA. ['pynma y4yacTHHKOB 3K3aMeEHa ¢
XOPOIIMM YPOBHEM HOJTOTOBKH JIEMOHCTPUPYET 00Jiee BHICOKHE 110 CPABHEHHUIO C MPOILIBIM
TOJIOM pe3yJbTaThl IPU PEIICHUU 33124 BHICOKOT'O YPOBHS CIOKHOCTHU. [IJ1sl TPYIIIIBI BBIITYCK-
HUKOB C OTJIMYHBIM YPOBHEM IMOATOTOBKH, B OTJIMYKE OT MPEABLAYIICH TPYMIbI, XapaKTEPHO
YCIIEITHOE BBIMOJIHEHUE 3a/1aHUi Ha 00BbACHEHUE IPUUMH U YCIOBUIM MPOTEKAaHUS Pa3INYHbIX
(Gu3nUeCKUX SBICHHM, a TAKXKe pelIeHHEe 3a1a4 C HEIBHO 3alaHHON (PU3UUECKON MOJIENBIO.

6. AHanu3 pe3ysibTaTOB BBINOJHEHUS 3K3aMEHAIIMOHHBIX 3aJJaHUil 3a Ba Tofa ImpoBe-
nenust EI'D mo ¢usuke B MITaTHOM peXHME MO3BOJISIET TOBOPUTH O TOM, YTO TPEOOBAHUS,
peIbsABIseMble K U3ydaroluM (U3UKY Ha MPOPHIBHOM YPOBHE, JOCTYIHBI JIUIIb AJIS YET-
BEPTH YYAaCTHHUKOB dSK3aMeHa. BeposiTHO, 3TO OOBSCHSAETCS MallbIM YUCIOM MPO(UIBLHBIX
KJIACCOB, B KOTOPHIX (hM3MKA M3ydaeTcs B 00bEME, COOTBETCTBYIOIIEM MPOPUILHOMY YPOB-
HI0. TeM cambIiM B BY3bI (PH3UKO-TEXHUYECKOTO PO MOCTYNAIOT MHOTOYHCIICHHBIC a0u-
TYpUEHTHI, U3y4aBiire Gu3NKy Ha 0a30BOM YpOBHE U HE MOJATOTOBJICHHBIE K YCHEIIHOMY OC-
BOCHHIO MTPOTPAMM BBICIICH MIKOJBL. B CBS3M ¢ 3TUM KpaifHe OCTpO CTOUT BOIpoc 00 3¢ dek-
TUBHOCTH OpTaHU3aluK TPOQPMIBLHOTO 00y4YeHHS B 00J1aCTH (PU3HKO-MATEeMAaTHIECKOTo 00pa-
30BaHMSL.

7. Ucnonw3oBaBmmecs: B TeueHue AByx jeT KMUM mo ¢usuke mo3BOJSIOT YCHEITHO
JIMarHOCTUPOBATh OCBOCHUE COJIEPIKATENBHBIX JIEMEHTOB BCEX Pa3/IesioB IIKOJIBHOTO Kypca
¢bu3MKN U OBJaJeHHE BBITYCKHHUKAMU OCHOBHBIMM BHJaMHU JAesTenbHOCTH. Ho pe3ynbrarhbl
EI'D nmocnennux nByX JieT (ydyacTue B K3aMeHe OOJIBIIOrO YKCIa BHITYCKHUKOB, U3YYaBIINX
¢u3uKy TuIIb Ha 6a30BOM YPOBHE, HEJJOCTATOYHO BBICOKHI CPEIHUI NMEPBUYHBIN Oal1 U Ma-
JI0€ YHCIIO TECTUPYEMbIX, BBHIOJHSIOIIUX 3aJlaHUsl TPETheil yacTu paboThl) 1al0T OCHOBAHUS
PEKOMEHI0BaTh HECKOJIBKO CHU3HTH OOIIyI0 TpyAHOCTh Bapuanta EI'D mo dusuke 3a cyer
YMEHbILIEHUSI YHCiIa PAaCUeTHBIX 3aj]ad MOBBIIIEHHOTO YPOBHS CIOXHOCTH MPU COXPAHEHUU
00X MOJIXO0J0B K OTOOPY COAEpPIKAHUSL M CTPYKTYPHI KOHTPOJIBHBIX U3MEPHUTEIHHBIX MaTe-
pHUaoB.

2.3.8. Pexomenaanuu mo moaroroske k EI'D 2011 r.

B koHTponbHBIX M3MepHTeNbHBIX MaTepuanax EI'D mo ¢usuke 2011 r. muianupyercs
YMEHBIIUTH 00IIIee YMCIIO0 3aaHui 10 35 3a cueT U3MEHEHUS CTPYKTYPHI BTOPOM 4acTu pado-
Thl. [IMaHupyeTcs 0CTaBUTh TONBKO 4 3a/laHMs HA COOTBETCTBHUE, JBa U3 KOTOPHIX OyAyT Ipo-
BEpATh NOHUMAHUE XapaKTepa U3MEHEHUs (PU3NUEeCKUX BETUYMH B T€X WJIM MHBIX MpoIeccax,
a JIBa IpyTUX, HApuMep, y3HaBaHue (HOpMyJ, ONpe/eieHue XapakTepa U3MeHEeHus rpaduka
YKa3aHHBIX (PU3UYECKUX BETUYMH U T.N. Takoe U3MEHEHUE CTPYKTYPhI IPUBEIET K YMEHbIIIE-
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HUIO OOIIEro yKcia pacyeTHBIX 3a/ad: B KaXJI0M BapuaHTe OyJeT OCTAaBJICHO JIUILIb JECATh
pacueTHBIX 3a/1a4, YETHIPE ¢ BHIOOPOM OTBETA U LIECTh C Pa3BEPHYTHIM OTBETOM. TeM camMbIM
HECKOJIBKO YBEJIMYUTCS BPEMs Ha BBIIIOJIHEHHE 3aJaHUN BBICOKOTO YPOBHS CIIOKHOCTH.

Cucrema o1ieHMBaHUS 3aJJaHUM C pa3BEPHYTHIM OTBETOM COXPaHEHA, KaKI0€ U3 3a/a-
HUW BTOPOM 4acTu pabOTHI Oy/IeT OLICHUBATHCA B J1Ba Oayia. B CBS3M ¢ A’TUM MakCHMaIbHBIN
NepBUYHBIN Oasl ctaHeT paBHBIM 51 6amty. bonee moapoOHO ¢ mpoekTamMu crieupUKaU 1
JIEMOHCTPAILIMOHHOT'O BapraHTa MOXHO 03HAKOMUTHCS Ha caiite OUIIN.

AHanu3 pe3ylbTaToB 9K3aMEHOB JABYX IOCIEIHHX JIET BBISBUI MPOOJIEMBI, CBSI3aHHbIC
C TeM, YTO MHOT'OYMCJIEHHAs TpyIa TECTUPYEMBIX 110 (PU3UKE U3ydalla IPeJMET, CKOpee BCe-
ro, JHIIb HAa 6a30BOM ypoBHE. B cBs3M C 3TUM 0/iHA U3 OCHOBHBIX IPOOJIEM, perieHHe KOTOo-
poii OyzneT cnocoOCTBOBaTh Kau€CTBEHHOMY M3YUYEHHIO IIPEeAMeTa U, KaK CIeICTBHE, YCIell-
Hoi cnaue EI'D — 370 opraHmsanusi KJIaccoB (pU3MKO-MaTeMaTHUECKOro MpOQHIIs, MaKCH-
MaJIbHO OTBEYarollasi COMaIbHOMY 3aka3y oOmiectBa. K coxxaneHuto, He Be3Jie MOXKHO opra-
HHU30BaTh MPOQUILHOE U3YyYCHUE 3TUX IMPEIMETOB OJHOBPEMEHHO B LEJIOM Kiacce (B CHITy
OOJIBIIIOTO YHMCIIA IIKOJI ¢ HE3HAYUTENBHOI YUCICHHOCTBIO BBITYCKHUKOB). OHAKO MPaKTHKA
MIOKa3bIBAET, YTO 3JIEKTHBHBIN Kypc 1o noarotoBke k EI'D HeaddexTuBeH, ecian oH CIIyXUT
MIPOCTHIM JIOTIOJTHEHHEM O0IIEeTro Kypca B 2 yaca B Henenio. B yueOHOM nipeamete «Dusnka»
MEXIY ABYMsI M TpPeMs HEJENbHBIMU YacaMHM OYEHb CYLIECTBEHHA Pa3HHUIA B BO3MOXHOCTHU
(GopMHpOBaHUs CHENM(PUUECKUX Ul MpPEeIMETa BUJOB JESATEIbHOCTH, U NPEKIE BCEro —
YMEHUS peliaTh 3a7a4u 1o Gpusmke.

ITosToMy B Tex IIKONax, IJle HET BO3MOXHOCTH C(HOPMHUPOBATH LENbIX (PU3UKO-
MaTeMaTHYECKUH Ki1acc, MpU HATMYUHU YYaIIUXCsl, OPUEHTUPOBAHHBIX Ha MPOJOLKEHUE 00pa-
30BaHMsI B By3aX (PU3MKO-TEXHHUYECKOTO MPOoQuIIsl, PEKOMEHIyeTCsl OTBOJUTh HA KypC GU3NKU
TPH 4aca B HEAEIO. TOJBKO B ATOM CIIy4yae y ydalluxcs MOsBISAETCS peabHas BO3MOXHOCTh
IIPY HAJIMYUU 3JIEKTUBHOIO Kypca MOJIyYUTh MOJTOTOBKY, COOTBETCTBYIOILYIO NMPO(YUILHOMY
YPOBHIO U3y4YEHHS IIPEeaMETa, U MOArOTOBUTHCA K cnade EI'D. Illkona sxe mpu 3TOM HeceT oT-
BETCTBEHHOCTb IIKOJIBI TOJBKO 33 pean3alMio cTaHaapTa 0a30BOro ypoBHsS IO (huU3MKe Ui
Bcex yvanuxcs. LlenecoobpasHo mmpe pa3BUBaTh AUCTAHIIMOHHBIE (DOPMBI JTOTOIHUTEIBHO-
ro oOpa3oBaHus, Ipelaras yJamumcs OoJiblie BO3MOXKHOCTEH ISl CAMOCTOSITEIIBHOIO CO-
BEPILIEHCTBOBAHUS B IIPEIMETE.

[Ipu mannpoBaHUM y4eOHOTO TpoIiecca IeIecoo0pa3Ho 00paTuTh BHUMAHUE Ha CJie-
JYIOIE€ MOMEHTHI.

1. Kpaiine BaxxHO He npeHeOperatb NPOBEAECHUEM BCEX MPEAYCMOTPEHHBIX MPO-
rpaMMO¥ J1abopaToOpHBIX paboOT WK padoT MpakTuKyMa. B mepByro odepenb 3T0 HE0OX0AUMO
TSl CTICITHOTO BhIMOJHEHUs 3ananuii EI'D mo doTtorpadusm peasbHBIX IKCIIEPUMEHTOB, KO-
TOpBIE OyyT COJIepKaThCs B CIEAYIOLIEM I'OAY B KaXKIOM YK3aMEHAIlMOHHOM BapHaHTe.

B 3amanusix ¢ BeiOopoM oTBeTa (hoTorpaguu MOTYT UCHOIB30BAThCS, HAIIPUMED, B BO-
IIpOCax Ha y3HaBaHUE KaKOro-au0o (pU3MUECKOro sBJICHMS; HAa ONpPEAEICHUE TeX WM MHBIX
CBOWCTB 3THX SIBJICHUH; IpUMeHeHHe (HOpMyJ WM 3aKOHOB M T.1. B TpeTrheil wactu — 3T0
pacueTHbIE 3a/1a4l Ha OCHOBE IIPUBEJCHHON Ha (poTorpaduu 3KCIEepUMEHTAIbLHON YCTaHOBKU
U TOKa3aHUIl W3MepHUTENbHBIX MpuOopoB. [Ipu BeIMoIHEHUN 3a1aHuii o ¢oTorpadusM yya-
IIMecs: JOJDKHBI Y3HaBaTh M300pakeHHbBIE Ha GoTorpaduu M3MEpHUTEIbHBIE TPHOOPHI U 000-
pyIOBaHUE, YMETh CHUMATh MOKa3aHHUsI U3MEPHUTEIbHBIX MPUOOPOB (JIMHEIKa, TPAHCIIOPTHD,
JUHAMOMETP, BECBl, MEH3ypKa, TEPMOMETD, CEKyHAOMEDP DJIEKTPOHHBIN, aMIEPMETpP, BOJIBT-
METp, MaHOMETp, OapoMeTp OBITOBOI U JIp.), IPEACTABIATh cebe MpoTeKkaHue 3ahuKCUpOBaH-
HBIX Ha (hoTorpadusix SBICHUHA U OTBITOB.

[Tpu nmpoBeneHnn 1a6OPaTOPHBIX pabOT peKOMEHIyeTcsi 0OpaTUTh BHUMaHKUE Ha Qop-
MHUPOBAaHHE CIEAYIOIMX YMEHUMN: MOCTpOEHHE Ipa)uKOB U ONpE/eTIeHne 0 HUM 3HAa4eHUs
(¢U3nUeCKUX BEIMYUH, 3aIHCh PE3YJIbTATOB U3MEPEHUI U BBHIYMCICHUH C yU€TOM IOTPEIIHO-
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CTel 3MepeHni 1 HeOOXOIMMBIX OKPYTJICHHH, aHAIN3 PE3yJIbTaTOB OMBITa U (HOPMYIHPOBKA
BBIBOJIOB T10 Pe3yJIbTaTaM, 3aJaHHbIM B BUJIE TaOIUIIBI MK rpaduka.

2. BakHBIM acIieKTOM YCIEUIHOM MOATrOTOBKH SBIISIETCSl M IPOBEJCHUE B Kilacce
JIEMOHCTPAIIMOHHBIX YKCIEPUMEHTOB, HA OCHOBAHUU KOTOPBIX CTPOHTCS OOBSICHEHUE Teope-
THYECKOT0o Marepuana B ydeOHHKe. Kak mokassiBaeT aHAIN3 PE3yIbTaTOB SK3aMEHa, BBITYCK-
HUKHU 3a4acCTyI0 MOTYT JIMIIb COOTHECTH PUCYHOK WIJIM CXEMY SKCIIEPUMEHTa C W3Y4YEeHHBIM
(Gu3HYeCKUM SBJICHUEM HMJIM 3aKOHOM, HO HE B COCTOSIHHM BBICTPOUTDH CBS3HOE OOBSICHEHHE O
XO0JI€ SKCIIEPUMEHTA WK CPOPMYIHUPOBATH PABUIIbHBIE BBIBOIBI.

3. [lenecoobpa3HO yAEnsATh AOCTaTOYHOE BHUMAHHE YCTHBIM OTBETAM W pellle-
HUIO Ka4yeCTBEHHBIX 3a7ad. [Ipu 3ToM HE0OX01MMO 10OMBATHCS IOTHOTO MPABUIBLHOTO OTBE-
Ta, BKJIIOYAIOMIETO MOCIIEI0BATEIbHOE CBA3HOE OOOCHOBAHNE C yKa3aHUEM Ha W3YUCHHBIC 3a-
KOHOMEpHOCTU. Tak, Ipu peleHHH KAaueCTBEHHOH 3aJaud B K3aMEHALMOHHOM BapUaHTE
HOJTHBIM U TIPaBWJIBHBIM OTBETOM CUHTAETCS TOT, B KOTOPOM NPHUBEJCH NMPABUIBHBINA OTBET,
NOJTHOE OOBSICHEHUE U CICNIaHbl CCHUIKM Ha HAOJI0JaeMble SIBIICHUS M HCIIOJIb30BAaHHBIE 3aK0-
HBI.

4, BaxHoil 4acThl0O TOATOTOBKM K MPOJOIKCHHIO 00pa3oBaHus B (hU3MKO-
TEXHHYECKHX By3aX SBISIETCS OOydeHHE pelIeHuIo 3a7ad. Pe3ynmpTaThl SK3aMeHa MOKa3bIBa-
0T, YTO 3TO YMEHHME OCBAUBAETCs JIUIIb YETBEPTHIO M3 YUACTHUKOB 3K3aMmeHa. [IoHATHO, uTO
OCHOBHasl TMpoOJieMa — 3TO HEXBAaTKa BPEMEHM U CYIIECTBYIOIIME B HACTOSIIEE BpeMs Y
OOJIBIIMHCTBA yJaluxcs IpoOaeMbl ¢ IPOBEACHUEM MaTeMaTHYECKUX MpeoOpazoBaHmii. Pe-
KOMEH/IyeTCsl B Y4eOHOM TIpoliecce MEpecTPOUTCS C CHCTEMBI «M3yYCHHS OCHOBHBIX THIIOB
3aja4 Mo JAaHHOMY pasjieiny» Ha oOydeHne 000OLIEHHOMY YMEHHIO pemath 3aj1add. B aTom
ciydae ydamiuecsi OyayT IpUydaThcs He BHIOMpPATh TOT WJIM WHON M3BECTHBIM QITOPUTM pe-
IICHUS, @ aHAJIM3UPOBATh ONMCAHHBIC B 3a7a4Ue SIBJICHUS U MPOLECCHl M CTPOUTH (PU3HUYECKYIO
MOJEb, TOAXOSIIYIO ISl JAHHOTO ciaydas. Takol Moaxox Hecom3Mepumo Ooliee IIeHEH He
TOJIBKO JUIsI 0OYYEHUs PEIICHUIO 3ajlad, HO B paMKaxX pa3BUTHUS MHTEIUICKTYAIbHBIX YMEHHM

YYaIuxcsl.

MeTtoanuecKyo MOMOIIb YUYUTENI0 U yYalluMcs Mpy nmoarotoBke k EI'D Moryrt oka-
3aTh Matepuaibl ¢ caiita ®UITA (www.fipi.ru):
- IOKYMEHTHI, omnpeesitone cTpykrypy u comaepxxkanue KM EI'D 2011 r. (konudukarop
AIIEMEHTOB COAEPKaHUs, CIICIIU(PHUKAIMS U IEMOHCTPAIMOHHBINA BapuanT KIM);
- OTKPBITBINA cerMeHT DeepanbHOro OaHKa TECTOBBIX 3aaHU;
- y4eOHO-METOUYECKIE MaTepHAaIbl I MIpeiceAaTeNeil U YICHOB PEerHOHAIBHBIX MPeIMeT-
HBIX KOMHCCHU ITO MPOBEPKE BBINOJIHEHUS 3a/IaHUM C pa3BEPHYTHIM OTBETOM HK3aMEHALMOH-
HbIX padot EI'D;
- AaHAJIMTUYECKHUE OTYETHI O pe3yIbTaTax 3K3aMeHa U METOJUYECKHUE MUChbMa MPOILIBIX JIET;
- TepedyeHb y4eOHBbIX Hm3faHui, paspadboranHbix crnenuanucramu OUIIA wim pekomenmye-
MbIx OUIIN g noarorosku Kk EI'D.
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OcCHOBHBIE XapaKTEePUCTUKH

Hpuaoxenue 3.1

IK3aMeHanuOHHOo padoTrsl EI'D 2010 r. mo ¢pusuke
Obo3nauenue 3a0anuti 8 pabome u oaanke omeemos. A — 3a0anus ¢ 6blOOPOM omee-
ma, B — 3a0anus ¢ kpamxum omeemom, C — 3a0anus ¢ pazeepHymulym OmMeemoM.

Yposnu cnosicnocmu 3a0anuti: b — 6azoewiil (npumepHwviii uHmMepeal blNOJIHEHUsL 3d-
Oanutl — 60%-90%), I1 — nosvruennwiii (40%—-60%), B — évicoxuii (menee 40%).

Ne | O0o- IIpoBepsiemblIe 3JIeMEHTBI CO- Koab1 21emen- Koasl | YpoBenn | Makc. | Cpen
3Have- AepraHus TOB COJEPKAHUSA | MPOBe- | CJO0XKHO- |0asu1 32| HUH
HHE Mo KoAu(puKaTo- | psieMbIX | CTH 3a- BbI- %
3ajaa- PY 3JIeMEHTOB YMEHHWH | JAaHUsl | MOJHe- | BbI-
HHS B co/lep KaHus HHE |IOJIHE
padore 3aaa- | He-
HUSA HUSA
Yactp 1
1 Al Kunemaruka 1.1.1-1.18 1,21- b 1 62,5
2.4
2 A2 |Kunemartuka, 3akoHbsl HeloTOHA 1.1.5-1.1.7, 1,21- b 1 72,9
121,123-1.25 2.4
3 A3 Cuutbl B ipupoie 1.2.7-1.2.10 1,21- b 1 52,0
2.4
4 A4  |Cunbl B ipupoje, UMIYJIbC, 3aKOH 1.2.7-1.2.9, 1,21- b 1 59,9
COXpaHEHHUS UMITYJIbCa 14.1,1.4.2 24,3
5 A5 Mexanuueckasi dHeprusi, padora, 143-1.4.7 1,21- b 1 64,1
3aKOH COXPaHEHUs YHEPTUU 2.4
6 A6 |Crarmka, Mexanmueckue koieba-| 1.3.1-1.3.2, 1,21- b 1 69,2
HMS 1 BOJHEI 151-156 2.4
7 A7 |Mexanuka 11-15 2.1-2.4, I1 1 45,3
2.6
8 A8 |MKT 211-21.9 1,21- b 1 64,2
24,3
9 A9 |MKT 2.1.10-2.1.15 1,21- b 1 66,1
2.4
10 A10 |MKT, Tepmoaunamuka 2.1.12 -2.1.15, 1,21- b 1 51,8
221-224 2.4
11 | All |TepmomuHamuka 221-225227 1,21- b 1 56,4
24,3
12 A12 |Monekynsapraas ¢usuka, repmonu-| 2.1.1-2.1.15, 2.1-2.4, I1 1 43,2
HaMHKa 221-225,227 2.6
13 | Al3 |DnekrpocTraruka 3.11-3.1.13 1,21- b 1 66,4
2.4
14 | Al14 |IlocTosHHBIH TOK 3.21-3.27 1,21- b 1 60,7
24,3
15| Al5 |MarautHoe mone, osnektpomar-| 3.3.1-3.4.7 1,21- b 1 59,7
HUTHAST WHITYKIIHAS 24,3
16 | Al6 |DnexkrpomarnutHble koneOanus u| 3.5.1-3.5.6 1,21- b 1 51,9
BOJIHEI 2.4
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17 | Al17 |Omnrtuka 3.6.1 -3.6.6, 1,21- b 1 67,9
3.6.8-3.6.9 24,3
18 Al18 |Onementrs CTO, ontuka 4.1,3.6.8-3.69 1,21- b 1 59,8
2.4
19 A19 |DnextpoanHamMuka 3.1-3.6 2.1-24, I1 1 46,7
2.6
20 | A20 |KopmyckynsipHO-BOJIHOBOM — naya-(5.1.2,51.4-518| 1,2.1- b 1 65,3
TU3M, pU3MKa aToMa 52.1-5.23 2.4
21 | A21 |®usuka aroma, gusuka aromHoro| 5.2.1-5.2.3 1,21- b 1 50,9
spa 53.1-5.35 2.4
22 | A22 |®usmka aTOMHOTO 1pa 53.1-535 1,21- b 1 67,9
2.4
23 A23 |KBanrtoBas ¢usmka 51-5.3 2.1-24, I1 1 24,4
2.6
24 A24 |®wuszuka u mMeTompl HayyHoro mo-|6.1-6.6,1.1-5.3 2.5 b 1 68,3
3HaHUI. MexaHuka — KBaHTOBas
buszmka
25 | A25 |®usuka u MeToAbl HayyHoro mo-(6.1-6.6,1.1-5.3 2.5 IT 1 32,8
3HaHuA. MexaHMKka — KBaHTOBas
¢duznka
Yacrtb 2
26 B1 MexaHnuka — KBaHTOBasi PU3HKA. 1.1-5.3 1,21- b 2 44.8
2.4
27 B2 Mexanunka — KkBaHTOBas (hH3HKA. 1.1-5.3 1,21- b 2 53,9
2.4
28 B3 Mexanuka (Pacuernas 3agada) 1.1-15 2.6 I1 1 22,4
29 B4 MKT, anekTpoauHamukal2.1 - 2.2,3.1-3.6 2.6 I1 1 39,1
(Pacuernas 3amaya)
30 B5 DneKTpoAHAMUKA, kBanTroBas|3.1 - 3.6,5.1-5.3 2.6 I1 1 35,6
¢usuka (Pacuetnas 3amaqa)
Yactn 3
31 Cl |MexaHuka — KBaHTOBas (HU3UKA. 1.1-53 2.6, 3 IT 3 16,2
(KauecTBeHnHast 3a7a4a)
32 C2 |Mexanuka (Pacuernas 3agaua) 11-15 2.6 B 3 15,2
33 C3  |MonexynspHas buznka 21-22 2.6 B 3 9,9
(Pacuernas 3amaya)
34 C4 DneKTpoAMHAMUKA (Pacuernas 3.1-3.6 2.6,3 B 3 10,3
3a/1a4a)
35 C5 DNeKTpoANHAMUKA (Pacuernas 3.1-3.6 2.6 B 3 10,3
3a/1a4a)
36 C6 |KsantoBas ¢usuka (Pacuernas 51-5.3 2.6 B 3 19,1
3a/1a4a)

Bceero 3amanuii — 36, n3 HUX 10 THITY 3a1aHuii: A — 25, B -5, C - 6;
1o ypoBHIo cinoxknoctu: b—22, I11-9, B-5.
MaxkcumanbHbIH TepBUYHBINA 6asu1 3a padoty — 50.
OO6iee Bpems BBITIOJHEHUS paboThl — 210 MUH.
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