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Cnennduxanus
KOHTPOJILHBIX H3MEPUTEIbHBIX MATEPHAIOB
AJs1 nposefeHus B 2020 rogy eIMHOr0 rocyiapCcTBEHHOr0 IK3aMeHa
no ®PU3UKE

1. HaznaueHHe KOHTPOJILHBIX H3MepHUTEIbHBIX MaTepuaioB (KUM) EI'D

Enunbiit rocynapcrBennblit ax3amer (EI'D) mpeacrasisier coboit Gopmy rocy-
JIapCTBEHHOM UTOTOBOM aTTECTAIlMH, MPOBOJAUMON B LIESX OIMpEAeNIeHUs COOTBETCT-
BUS PE3YJIBTATOB OCBOSHHSI OOYHYAIOMIMMHKCS OCHOBHBIX 00pa30BaTENbHBIX MPOrPaMM
cpemHero obmero o0Opa3oBaHMSA COOTBETCTBYIOIIMM TpeOOBaHMAM (emepansHoTo
TOCYJIApCTBEHHOTO 00pa30BaTEeIHLHOTO CTAHIApPTa MM 00pa30BaTeIbHOTO CTaHIAAPTA.
Jns ykazaHHBIX Iefied HCIOJIB3YIOTCS KOHTPOJIBHBIE HW3MEpUTENbHbIE MaTepHaibl
(KNM), mnpencrapusronie coO00d KOMIUIEKCHl 3aJaHWi  CTaHAapTH3UPOBAHHOM
(hopMEL

EI'D npoBoautcs B cooTBeTcTBHM ¢ DenepanbHbIM 3akoHOM «O0 0Opa3oBaHUU
B Poccuiickoit ®@enepatmm» ot 29.12.2012 Ne 273-®3 u IlopsakoM NpoBeACHUs
TOCYJapCTBEHHON UTOTOBOM aTTECTallMU MO 00pa30BaTEeIbHBIM IPOrpaMMaM CpeHe-
ro odmiero oOpa3oBaHuUs, YTBEPKIEHHOTO MpHKa3oM MuHMpocBemeHus Poccuu u
Poco6puanzopa or 07.11.2018 Ne 190/1512.

2. lokyMeHTbI, onpenesiiomue cogepxanne KUM EI'D

Conepxxanne KM ompenensercss denepaibHBIM KOMIIOHCHTOM TOCYAApCT-
BEHHOT'0 00pa30BaTEJILHOTO CTaHJapTa CpeaHEro (TMOJHOTO) 00IIero oopa3oBaHus 1Mo
¢usuke, 6a30BbIi U MPOGWILHBIN ypoBHH (Tmpuka3 MwunoOpasoBanus Poccum ot
05.03.2004 Ne 1089).

3. Hoaxoas! Kk 0TOGOPY coaepxxaHus, pa3padorke crpykrypsl KUM EI™D

Kaxxnpiii BapuaHT 3K3aMEHAIIMOHHOW pa0OoThl BKIIIOYAET B ce0s 3aJaHus, TPO-
BEPSIONIIE OCBOCHHE KOHTPOIMPYEMBIX 3JIEMEHTOB COJCPKAHUS U3 BCEX Pa3/IesioB
MIKOJIBHOTO Kypca (DM3UKH, IIPH 3TOM JUIA KaXJIOTO pasjelia MpeIararTcs 3aJaHus
BCEX TAKCOHOMHUECKUX ypoBHel. Hanbonee BaxxHbIE C TOUKM 3pEHUS MIPOJOIKEHHS
00pa30BaHUS B BBICHINX yYEOHBIX 3aBEACHMAX COAEPHKATEIBHBIE 3JIEMEHTHI KOHTPO-
JHUPYIOTCS B OJHOM M TOM >K€ BapUaHTE 3aJaHUSMHU Pa3HbIX YPOBHEH CIIOKHOCTH.
KonuuecTBo 3aaHuil 1o TOMy WINM HHOMY pa3feily ONpelelsieTcs ero colepKarellb-
HBIM HAaIlOJHEHHEM M MPOMOPLHOHANBHO yueOHOMY BPEMEHH, OTBOAUMOMY Ha €ro
U3y9deHHEe B COOTBETCTBHHU C IPUMEPHOI porpaMMoii o ¢usmke. Paznnunsie miaHsl,
[0 KOTOPHIM KOHCTPYUPYIOTCS 3K3aMEHAIIMOHHBIE BAPUAHTBI, CTPOSTCS 10 MPUHIIUITY
COJEPXKAaTENBHOTO0 AOIOIHEHHS TaK, YTO B LIEJIOM BCE CEPUU BapHaHTOB oOecreunBa-
I0T JMarHOCTUKY OCBOEHHS BCEX BKIJIIOUEHHBIX B KOIM(MHUKATOP COAEPKATEIBHBIX
3JIEMEHTOB.

ITpuopurerom mpu koHcTpyupoBannu KM sBisercs He0OXOAUMOCTH HPO-
BEpPKH NPETyCMOTPEHHBIX CTAHAAPTOM CIOCOOOB JEATENBHOCTH (C yUETOM OrpaHuye-
HUI B YCIOBUIX MacCOBOHW MICEMEHHOM MPOBEPKHU 3HAHUI U YMEHUH 00ydJaromuxcs):
YCBOEHHE IOHATHIHOTO aIlliapaTa IIKOJIBHOTO Kypca (pHU3UKH, OBJIaJleHNE METOHOJIO-
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THYECKHMHU YMEHUSMH, TIPIMEHEHNE 3HaHUH NpU OOBSICHEHNH (U3MYECKHUX SBICHUI
U penieHnH 3a1ad. OBageHHe YMEHUSMH 10 paboTe ¢ mHpopMarmei Gpu3nIeckoro
coJep)KaHUs POBEPSIETCS] OMOCPEAOBAHHO MPU HCIOIb30BAHUM PA3IMYHBIX CIIOCO-
0OB MpencTaBIeHUs HHPOPMALIUK B TEKCTaX 3afaHuil (TpaduKH, TaOIUIbI, CXEMBI U
CXeMaTHIeCKHe PUCYHKN).

Hanbonee BaXHBIM CIIOCOOOM JIESTEIBHOCTH C TOYKH 3PEHMS YCHEUIHOTO Mpo-
JoJbKeHHs1 00pa3oBaHUs B By3€ sIBIIsIETCA pelleHue 3a1a4. Kaxplii BapuaHT BKIIOYa-
eT B ce0s 3aJaud MO BCEM pasfesiaM Pa3sHOTO YPOBHS CIO0KHOCTH, MO3BOJISIOLINE
MPOBEPUTh YMEHHE MPUMEHATh (PU3NUECKhe 3aKOHBI U (HOPMYNBI KaK B THIIOBBIX
Y4eOHBIX CUTYaIUsIX, TaK U B HETPAAULUOHHBIX CUTyaLUsIX, TPEOYIOUIUX POSBICHUS
JOCTaTOYHO BBICOKOH CTEMEHH CAMOCTOSATENBHOCTH MpPU KOMOMHHUPOBAaHUU HM3BECT-
HBIX aJTOPUTMOB JEWCTBHI WM CO3JaHUM COOCTBEHHOTO IUTaHA BBITIOJHEHHS
3aaHus.

OOBEKTUBHOCTH MPOBEPKHU 33aJaHHi C Pa3BEPHYTHIM OTBETOM O0ECIICYMBACTCS
€IMHBIMH KPUTEPHSAMH OLIEHWBAHHSA, Yy4YacTHEM JBYX HE3aBHCHUMBIX OKCIEPTOB,
OLICHUBAIOIINX OIHY pPaboTy, BO3MOXKHOCTBIO Ha3HA4EHHS TPETHETO SKCIepTa
Y HaJIMYHEM IIPOLICTyPHI ATICIUISIIIH.

Enuselii rocyiapcTBEHHBIH SK3aMeH 10 (pHU3MKE SBISETCS 3K3aMEHOM I10 BbI-
0Opy BBITYCKHHKOB WM TpenHasHadeH Jisl auddepeHnuanun npy MOCTYIUICHUH B
BBICIIHIE y4eOHBIe 3aBefeHU. [l 3THX meneil B paboTy BKIIOYEHBI 3aTaHUS TpeX
YpOBHEH CIIOKHOCTHU. BhInoiaHeHne 3aqaHnii 6a30BOro ypOBHS CIIOKHOCTU MO3BOJISET
OLIEHUTH YPOBEHb OCBOSHHSI HanOOJIee 3HAUMMBIX COJepP)KaTebHBIX YJIEMEHTOB Kypca
(u3uKy cpeaHel MIKOJNBI M OBJaJeHne Hanbojiee BaKHBIMH BHIAMH JESTEIHHOCTH.
MmunauMansHOE KonmdecTBo OamwtoB EI'D mo ¢wusmke, moareepxkaroliee OCBOCHHUE
BBIITYCKHUKOM IIPOTPaMMBbI CpeIHEro obuiero oopazoBanus o GpusMke, ycTaHaBINBa-
ercs ucxons u3 Tpebosanuit ocBoerns @K I'OC 6a3oBoro yposHs. Vcrombs3oBaHue B
9K3aMEHAI[OHHOH pa0doTe 3aJaHUi MOBBIIICHHOTO W BBEICOKOTO YPOBHEH CIIOKHOCTH
MO3BOJISIET OLCHWUTh CTENEHb IOATOTOBJICHHOCTH YyYamerocs K IPOJOJDKCHUIO
00pa3oBaHuUs B By3e€.

4. Ctpykrypa KUM EI'D

Kaxxnplii BapriaHT SK3aMEHAIMOHHOM pabOThl COCTOUT M3 JIBYX YaCTCH M BKIIIO-
gaer B cebs 32 3amaHms, pasnuuaromuxcs (GopMold M ypOBHEM CIOXKHOCTH
(Tabmuma 1).

Yacte 1 conepxkut 24 3ananus ¢ Kpatkum otBetoM. V3 Hux 13 3axanuii c 3a-
MKCHIO OTBETA B BUJE UKCIa, CIOBA MW ABYX uMcen, 11 3amaHuii HAa yCTaHOBJIEHHE
COOTBETCTBHUS 1 MHOXXECTBEHHBIN BBIOOD, B KOTOPBIX OTBETHI HEOOXOANMO 3aIHCaTh B
BUJIE TIOCIIEIOBATEIEHOCTH ITUPP.

Yacte 2 copepxut 8 3amaHuii (2 3amaHusi ¢ KpaTKUM OTBETOM M 6 3aJaHMid C
Pa3sBepHYTHIM OTBETOM), OOBEAMHEHHBIX OOIIMM BHIOM JESITEIBHOCTH — PELICHUE
3a1ad.
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Tabnuya 1. Pacnpedenenue 3a0anuii
9K3AMEHAYUOHHOU pabombl NO Yacmam pabomol

IIpoueHT MakcUMaIbHOTO
Komu- Makcu- pott
. | mepBUYHOrO Oajia 3a 3aJaHUS
YacTh | 4eCTBO | MaJIbHBIN . .
Ne JTAHHOW YacTH OT MaKCH- Tun 3ananuit
pabotsl | 3anma- HepBHY-
. 5 MaJIbHOTO HEPBUYHOTrO Oauia
HUH HBIH Oann
3a BCIO paboTy, paBHOTO 53
1 | Yacts 1 24 34 64 C KPaTKHM OTBETOM
2 | Yactp 2 8 19 36 C KPaTKUM M C Pa3BEPHY-
TBIM OTBETOM
Hroro 32 53 100

Bceero mist popmuposanuss KUM EI'D 2020 . ucmons3yercsl HECKOIBKO TUIa-
HOB. B wactm 1 mia obecrmedeHus Oojiee JOCTYHMHOTO BOCIPHATHSA HH(POPMALUH
3amanusg 1-21 rpynnupyroTcsi UCXOd U3 TEeMaTUYECKON MPUHAANIEKHOCTH 3aJaHui:
MeXaHHKa, MOJIEKYJSIpHasl (hU3MKa, dJEKTPOJMHAMIKA, KBaHTOBas (u3mka. B actu 2
3a[jaHus TPYNIUPYIOTCS B 3aBUCHMOCTU OT CJIOKHOCTH 33/1aHUH U B COOTBETCTBUM C
TeMaTU4eCKON MPUHAIJIEIKHOCTBIO.

5. Pacnpenenenne 3aganuii KUM EI'D no coaep:kanuio, BUiaM YyMEeHUH M CIoO-
co0aM aelicTBHH

[Ipu pazpabotke conmepxkanuss KNMIM yunThiBaeTcsi HEOOXOIUMOCTh MPOBEPKU
YCBOGHHsI DJIEMEHTOB 3HAaHWI, NpEACTaBICHHBIX B paszfgene 1 koaudukaTopa.
B 3K3aMeHAIMOHHOW Pa0oTe KOHTPOIUPYIOTCS DIEMEHTHI COIEPXKAHUS W3 CIeIy-
IOLIUX Pa3ziesnoB (TeM) Kypca PU3UKH.

1.  Mexanuka (KuHEeMaTHWKa, NHHAMUKA, CTATHKA, 3aKOHBI COXPaHCHUS
B MEXaHUKE, MEXaHINUEeCKHEe KoJIeOaHMsI M BOJTHBI).

2. Monekynapnaa ¢puzuka (MONCKYISIPHO-KMHETUYECKAS TEOPHs, TEPMO-
JIUHAMHKA).

3. Onexkmpoounamuxa u ocrogsl CTO (3IEKTPUUECKOE MOJIC, TOCTOSTHHBII

TOK, MarHUTHOE II0JIe, 3JIEKTPOMArHUTHAs HMHIYKIHS, 3JEKTPOMarHuT-
HBIE KOJICOaHHS U BOJIHBI, ONTHKA, ocHOBBI CTO).

4. Keanmosaa ¢usuxka u nemenmosl acmpoguszuxu (KOPIYCKYJISPHO-
BOJTHOBOW Jyanu3Mm, Qu3uka aroma, (U3nKa aTOMHOTO sIpa, DJIEMEHTHI
acTpou3uKH).

OO01iee KONMUYECTBO 3aJaHUi B 9K3aMCHAIIMOHHOW paboTe Mo KaXIOMy U3 pas-
JIENIOB  TPUOIM3UTENBHO MPOMOPLUOHAIBHO €ro COJepKATEIFHOMY HAalOJHEHUIO
1 yueOHOMY BpEMEHH, OTBOAMMOMY Ha H3y4eHHE JaHHOTO pasjieTa B MIKOJEHOM
Kypce (pHU3NKH.

B tabnuue 2 ngaHo pacnpeseneHHe 3alaHuil 1Mo pasjenaM. 3aJaHus 4acTtu 2
(3amanus 29-32) mpoBepsIOT, Kak MPaBUIIO, KOMIUIEKCHOE HCIIOJIb30BaHHE 3HAHUIMA
¥ YMEHHI U3 Pa3INIHBIX pa3/ieNioB Kypca (QU3HUKH.
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Tabnuya 2. Pacnpedenenue 3a0anuil
1O OCHOBHBIM COOEPHCAMENbHLIM pasdenam (memam) Kypca uzuxu

Paspen kypca Gpu3MKy, BKIIOYCHHBIH KonmuectBo 3aganuii I
B DK3aMEHAIMOHHYIO paboTy Best pabora Yacrs 1 Yacts 2
MexaHuka 9-11 7-9 2
MornekynsipHas pusnka 7-8 5-6 2
DJIeKTpoIMHAMHKA 9-11 6-8 3
KBaHTOBast (PM3MKA M YIEMEHTHI aCTPOPUIHKI 5-6 4-5 1
Hroro 32 24 8

Ok3aMeHanMoOHHAS paboTa pa3pabaThIBaeTCs MCXOMS M3 HEOOXOIMMOCTH IPO-
BEpKH yMEHHUI M CcIoco0OB NEHCTBHUIL, OTPaXCHHBIX B pasleiie 2 Koau(pHKaTopa.
B Tabnuue 3 mpuBeneHO pacmpesesieHHe 3aJaHui 10 BUJAM YMEHHH M crocobam
IEUCTBUMH.

Tabnuya 3. Pacnpeodenenue 3a0anuti

10 8UOAM YMeHUll U CROCODam Oeticmeutl
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Ha IIPOBEPKY YMEHHS HCIIOIb30BATh MOHATHS M 3aKOHBI (DM3HUKHU IS aHAIN3a Pas3iIind-
HBIX TIPOIIECCOB M SBJICHUH, a Takoke YMEHHs pelaTh 3aJa4y Ha IpIMEHEHHEe OTHOTO-
JIByX 3aKOHOB ((hopMyJI) 10 KAaKOW-THO0 U3 TEM LIKOJILHOTO Kypca (PU3HUKH.

4 3agaHus yacTH 2 SIBIISIFOTCS 33/laHUSIMH BBICOKOT'O YPOBHSI CJIOXKHOCTH ¥ ITPO-
BEPAIOT YMEHHUE HCIONB30BAaTh 3aKOHBI M TEOPHH (DM3NKM B M3MEHEHHON WM HOBOH
cuTyaruu. BeimonHeHne Takux 3aaHuil TpeOyeT MPUMEHECHUs 3HAHUH cpas3y U3 JABYX-
Tpex pa3lenoB (U3MKHU, T.. BHICOKOIO YPOBHs NMOATOTOBKH. BKioueHue B 4acTh 2
paboTBl CIOXKHBIX 33JaHU pa3HOH TPYIHOCTH TMO3BOJsieT auddepeHpoBaTh
y4aInmxcs Ipu 0T00pe B BY3HI C pa3IMIHBIMU TPEOOBAHUSAMHE K YPOBHIO ITOJITOTOBKH.

B tabnuue 4 npeacTaBieHo pacnpeeneHue 3aJaHui 10 YPOBHIO CIIOXKHOCTH.

Tabnuya 4. Pacnpedenenue 3a0anuil no YypoGHIO CIONCHOCHU

OCHOBHbIE YMEHUS KonunuecTBo 3amanuii
U crioco0bl fedcTBIiI Bes pabora | Yacte 1 | Yacts 2
Tpebosanus 1.1-1.3 11 11 -

3HaTH/TIOHUMATh CMBICH (DM3HYECKUX MOHSATHIH, BEIUUYHH,
3aKOHOB, IPUHIIUIIOB, IOCTYJIATOB

Makxkcu- TIpoueHT MakCUMaIILHOTO MEPBUYHOTO Oaslia 3a
YpoBeHb Komu- .
MaJbHBIi 3a/IaHUs JTAHHOTO YPOBHS CIIOKHOCTH OT
CIIOHOCTH YECTBO .
. . [IePBUYHbIH MaKCHMaJILHOTO [IEPBUYHOTO Oaiia 3a BCIO
3a/1aHui 3a/1aHui
Oan paboty, paBHOrO 53
BasoBsrit 21 28 53
IloBpIIeHHBII 7 13 24
Bricoknit 4 12 23
Utoro 32 53 100

TpeboBanus 2.1-2.4 11 11 -
VYMeTp omuchBaTh W OOBSACHATH (DU3HUYECKUE SBICHHS
U CcBOicTBa Ten (BKJIKOYAs KOCMHUYECKHE OOBEKTHI),
pE3yJIbTAaThl SKCIIEPUMEHTOB ... MPHBOIUTH MPUMEPHI Mpa-
KTHYECKOT'0 UCIIOJIb30BaHHs (PH3HIESCKUX 3HAHUI

Tpebosanmue 2.5 2 2 -
OTIM4YaTh TMIOTE3LI OT Hay‘{HOﬁ TEOpUHU, I€IaTb BBIBOJbL
HA OCHOBE YKCIIEPUMEHTA U T.JI.

TpeboBanue 2.6 8 - 8
YMeTb TNpPHUMEHSTh MOJy4YCHHbIC 3HAHHMS TPU PELICHUH
(u3HUecKuX 3a1a4

TpeboBanus 3.1-3.2 0-1 0-1 -
Hcnons3oBaTh  NMpHOOpETCHHBIE 3HAHUS M YMEHHUS
B IIPaKTUYECKOU JISTeNbHOCTH M NOBCETHEBHON JKU3HU

Wroro 32 24 8

6. Pacnpenenenne 3aganuii KHM EI'D 1o ypoBHIO CJI0KHOCTH

B sk3aMeHanMoHHOW paboTe MpEe/CTaBIICHbI 3a/IaHUsl PA3HBIX YPOBHEH CIIOXK-
HOCTH: 0a30BOTO, MOBBIIIEHHOTO U BEICOKOTO.

3amaHus 0a30BOTO YPOBHS BKJIIOYEHHI B 9acTh 1 padotsl (21 3amaHue ¢ kpart-
KM OTBETOM, U3 KOTOPBIX 13 3amaHuil ¢ 3amuchio OTBETa B BUJE YMCIIA WIH CIIOBA U
8 3a7aHMii C 3aMUCBhI0 OTBETA B BHJIC IMOCIEAOBATEIBHOCTUA HH(}p). ITO TpoCThIE
3a7aHuA, IPOBEPSIONINE YCBOCHHE HanOolee BaXXHBIX (DM3MUECKUX MOHSTHH, Mome-
JIeH, SIBIICHUH 1 3aKOHOB, a TAKXKE 3HAHUH O CBOMCTBaX KOCMHYECKUX 00OBEKTOB.

3aaHus MOBBILICHHOTO YPOBHS pacrpeaeiieHbl MeXKAY dacTsaMu 1 u 2 sk3ame-
HAIIMOHHOW paboThI: 3 3aJaHus ¢ KPATKUM OTBETOM B YacTd 1, 2 3aaHHs ¢ KPATKHM
OTBETOM H 2 3aJIaHUS C Pa3BEPHYTHIM OTBETOM B YacTH 2. DTH 3aJlaHUs HAIIPABIICHEI

© 2020 DenepanpHas ciyx0a 1o Hag30py B chepe 00pa3oBaHUs U HAYKH

7. IlpoaoskuTteasHocTs EI'D no ¢pusuxe
Ha BeImonHeHNe Beelt 5k3aMEeHaMOHHONW paboTH! OTBOIUTCS 235 MUHYT.
IlpumepHoe BpeMsi Ha BBHINOJHCHWE 3aJaHUH Pa3IMYHBIX dYacTedl paboThI
COCTaBIISICT:
1) Ans KaXaoro 3agaHusl ¢ KPaTKUM OTBETOM — 2—5 MUHYT;
2) I KaXIOTO 3aJaHus C Pa3BEPHYTHIM OTBETOM — 5—20 MHUHYT.

8. lonojiHMTe/IbHBbIE MATEPUAJILI M 000PYI0BaHUE

Hcnons3yercst HemporpaMMHUpPYEeMbId KaJbKyIATOp (Ha KaXKIOTO YYCHHUKA)
C BO3MOXXHOCTBIO BBIYHMCJICHUS TPUTOHOMETpHYeCKMX (yHKImA (cos, sin, tg)
U JIMHEeKa.

IlepeueHb JOMOTHUTENBHBIX YCTPONHCTB M MaTEpUANIOB, UCIOJIb30BAHUE KOTO-
puix paspemeno Ha EI'D, yrBepkaaercs PocoOpHama3opom.

9. CucremMa OlleHHBAHUS BHINOJTHEHUS OTAeJBHBIX 3aJaHUI ¥ IK3aMeHALUOHH O
padoThI B LeJ10M

3ajaHue ¢ KpaTKUM OTBETOM CYMTACTCS BBIOJHEHHBIM, €CJIM 3alMCaHHBIN
B Omanke Ne 1 OTBET COBIaIaeT ¢ BEPHBIM OTBETOM.

Bamanusg 1-4, 8-10, 13—15, 19, 20, 22 u 23 yactu 1 u 3amanus 25 u 26 gactu 2
onieHuBarorcs 1 6amiom.

3anmanus 5-7, 11, 12, 16-18 u 21 yactu 1 onieHuBarorcs 2 6amiaMu, €ciid Bep-
HO yKa3aHbI 00a 371eMeHTa O0TBeTa; 1 OammoM, ecnu JOMyIieHa OmNOKa B yKa3aHUH
OITHOTO W3 JJIEMEHTOB oTBeTa, u () 0ayioB, eciy JOMyIIeHO JBe OmmOKH. Ecim
yKazaHo Oonee AByX 3JEMEHTOB (B TOM 4MHCIE, BO3MOXXHO, U TIPAaBUIIbHBIE), TO
craButcs 0 6aynoB. 3ananue 24 oneHuBaeTcst 2 OamiaMu, €ClIM yKa3aHbl BCE BEpHBIC
JJIEMEHTHI O0TBeTa; | GamaoM, ecnu JOMyIIeHa OfHA OmMOKa (B TOM UHCIE yKa3aHa
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OJIlHA JIMIIHSS TU(pa HAPSLY CO BCEMU BEPHBIMHU DJIEMEHTAMH WJIH HE 3alHCaH OJUH
aJIeMeHT oTBeTa); () 6ayuioB, €CITU OMYIMIeHO [Be omuoOku. B 3amanusx 5, 11, 16 u 24
MOPSZIOK 3aMUCH LIU(P B OTBETE MOXKET OBITh Pa3IMYHBIM.

OTBeTHl Ha 3aJaHUsl C KPATKMM OTBETOM OIIEHHBAIOTCS aBTOMATHU3UPOBAHHO
HocJie CKaHNPOBaHMS OIaHKOB O0TBETOB Ne 1.

3agaHue C pa3BEPHYTHIM OTBETOM OLICHMBACTCS JBYMs DKCIEPTaMH C yYETOM
MPAaBWJILHOCTU U TIOJHOTHI OTBETa. MaKCHMaJbHBIHA MEPBUYHBIA Oasl 3a 3aaHUE C
pa3BepHYTHIM OTBETOM 28 cocTaBisieT 2 0aina, a 3a 3aganus 27 u 29-32 cocraBiseT
3 damma. K kaxmoMy 3aaHUIO MPUBOJUTCS MOAPOOHAS HHCTPYKIUS ISl SKCIIEPTOB,
B KOTOPOIl yKa3bIBaeTCsl, 32 YTO BBICTAaBIISCTCSA KaXIbli Oaul — OT HyJs 10 MaKcu-
MalpHOTO Oaiuia. B oK3aMeHallMOHHOM BapHaHTe Mepel KaKAbIM THIIOM 3aJaHHS
HpeUIaraeTcsl HHCTPYKIHUS, B KOTOPOH MPHBEAEHHI 00Imue TpeGoBaHUS K oopmire-
HHIO OTBETOB.

MakcuManbHbIi epBUYHBINA 0amt — 53.

B cootBerctBUM c [lopsiakom mpoBeneHHs] roCyJapCTBEHHOW HUTOTOBOM aTTe-
cTaruu 1o 00pa3oBaTENBEHBEIM MpOrpaMMaM CpegHero o0mero oopa3oBaHus (IIPHKa3
MunnpocBenienus: Poccun u Pocobpaanzopa ot 07.11.2018 Ne 190/1512 3aperwuct-
pupoBad Muntoctom Poccun 10.12.2018 Ne 52952)

«82. <...>Ilo pe3ynbpTaTaM NepBoil U BTOPOM IPOBEPOK IKCIEPTHI HE3ABUCUMO
JpYT OT JpyTa BBICTABIIIOT OAJUTBI 3a KX/ OTBET Ha 3aJaHUS dK3aMEHAI[HOHHOMH
pabotel EI'D ¢ pa3BepHyTHIM OTBETOM <...>

B ciyyae cymecTBEeHHOTO pacXOKIeHHsI B 0ajiaX, BEICTABICHHBIX TBYMS JKC-
HepTaMH, Ha3HAa4aeTcss TPeThbs MpoBepka. CyIIECTBEHHOE pacXoXkAeHHEe B Oamrax
OIIPE/ICIICHO B KPUTEPHUAX OLICHHBAHHUS 110 COOTBETCTBYIONIEMY YYCOHOMY IIPEIMETY.

DKCIepTy, OCYLIECTBISIONIEMY TPEThIO NPOBEPKY, MpenocTaBiseTcs HHGOp-
Manus o 0ajiax, BEICTABICHHBIX dKCIIEPTAMH, PaHee TPOBEPSBIIMMHU YK3aMEeHAIIHOH-
HYIO paboTy».

Ecnn pacxoxaeHue cocTaisieT 2 win OoJiee 6ajia 3a BEIIIOJIHEHUE JIFOOO0T0 U3
3amaHuil 27-32, TO TPETHHl SKCIEpPT MPOBEPSIET TOJBKO T€ OTBETHI Ha 3aJaHUs,
KOTOPBIE BBI3BAIIN CTOJb CYIIECTBEHHOE PACXOXKICHHE.

Ha ocHOBe pe3ynbTaToB BBHINOJHEHHS BCEX 3aJaHUil pabOTHI ONpENeNTIOTCS
MepBUYHBbIC Oasibl, KOTOPBIE 3aTeM INepeBOATCS B TecToBble Mo 100-0annbHOMH
IKaje.

10. Mzmenennsi B KHM EI'D B 2020 roay no cpasHenuo ¢ 2019 rogom

Conepxanne KM EI'D mo ¢usuke B 2020 romy octaBieHo 0e3 H3MEHEHUH, HO
n3MeHeHa opMa MpecTaBIeHIs ABYX JIMHUH 3alaHUi.

PacueTHas 3amaua MO MeXaHHMKE WJIM MOJIEKYJSpHOH (u3MKe, KOTOpas paHee
ObuIa MpeacTaBiIeHa B YacTH 2 B BUJE 33JaHUS C KPATKUM OTBETOM, TEIeph Mpejyia-
raeTcs JUI pa3sBepHYTOrO PEIIeHHs M OLCHUBAETCS MAaKCHMAIBHO B 2 Oaimma. Takum
00pa3oM, 4KCII0 3a7jaHuil ¢ pa3BEepPHYTHIM OTBETOM YBEIHUYMIOCH C 5 10 6.

g 3amanust 24, MpOBEPSIONIETO OCBOCHUE DIIEMEHTOB aCTPO(PHU3UKH, BMECTO
BBIOOpA ABYX OOS3aTENBHBIX BEPHBIX OTBETOB IIpeIJIaraeTcs BHIOOP BCEX BEPHBIX
OTBETOB, YHCJIO KOTOPBIX MOXET COCTABJIATH JIM0OO 2, 1160 3.

© 2020 DenepanpHas ciyx0a 1o Hag30py B chepe 00pa3oBaHUs U HAYKH

DU3NKA, 11 kmacc 8

Ipunooicenue
O606mennblii nian sapuanta KUM EI'D 2020 roaa
no ®PU3UKE
Yposnu cnosrcnocmu 3adanuii: b — 6azoeuwiii; 11 — nosviuennulii; B — 6bicoxuii.

O6o-
3Haye-
HHE
3ana-
HHS B
pabote

IIpoBepsieMBIE SIEMEHTBI
COZePKAHU

Konpl anemenTos
coJlepxKaHusl

1o Koxudukaropy
3JIEMEHTOB
coJlepxKaHusl

Konpr
TpoBepsi-
€MBIX
YMEHUH

Ypo-
BCHb
CIIOX-
HOCTH
3a/1a-
HUS

Maxkcu-
MaJib-
HBII
Oa 3a
BBITIOJI-
HEHHE
3a/IaHuUs

Yacrtp 1

PaBHOMEpHOE MpsAMOMMHEHHOE JBIKCHHE,
PaBHOYCKOPEHHOE IPsIMOJIMHEHHOE
JIBU)KEHHE, JIBUKEHHE 110 OKPYKHOCTH

1.1.3-1.1.8

1,2.1-

>

3akoHsl Hpl0TOHA, 3aKOH BCEMHPHOTO
TATOTEHUs, 3aKOH I'yKa, cuia Tpenus

1.2.1,1.23-12.6,
1.2.8,1.2.9

1,2.1-
24

3akoH COXpaHCHHUA HMITyJibCa, KHHCTHYC-
CKad W NOTEHLHAJIbHBIE DHEPIUH, pa60Ta n
MOIIHOCTH CHUJIbI, 3aKOH COXpaHCHUS
MEXaHUYECKOM OHEpruu

1.4.1-1.4.8

1,2.1-
2.4

VYcnoBrue paBHOBECHS TBEPAOTO TeJa, 3aKOH
INackans, cuma Apxummena, MaTeMaTHde-
CKUHl ¥ NPYXUHHBIH MasTHUKU, MEXaHHUe-
CKHE BOJIHBI, 3BYK

1.3.1-1.3.5,
1.5.1-1.5.5

1,2.1-

MexaHuka (oOvsacHeHue seleHull; uHmep-
npemayus Ppe3yibmamos ONnvIMos,
npeocmagieHHbix 6 6ude mabauybl Ul

epaghuxos)

1.1-1.5

24

Mexanuka (usmeHerue
8ENUUUH 8 NPOYeccax)

usuueckux

1.1-1.5

2.1

MexaHuKa (ycmanogienue coomeemcmeust
mexncoy  epauxamu  u  Qusuveckumu
BeUYUHAMU, Mmedncoy Qusuyeckumu
SeUNUHAMU U POpMYamU)

1.1-1.5

1,2.4

CBsi3p MEXAy MaBICHHEM M CpelxHeit
KHHETHYeCKOH  dHeprued, aOcomoTHas
TEeMIIepaTypa, CBA3b TEMIIEPATyphl  CO
cpenHel KHUHETHYECKOI SHEprueH,
ypaBHeHne MenzaeneeBa — KiameiipoHa,
H30IPOLIECCHI

2.1.6.-2.1.10,
2.1.12

1,2.1-

Pabora B TepMoaMHaMHKe, TEPBBII 3aKOH
tepmoauHamMukH, KI1/I TermnoBoil MamnHbL

22.6,2.2.7,2.2.9,
2.2.10

1,2.1-

10

OTHOCHUTENBbHAS BJIAJKHOCTH BO3ayXa,
KOJIMYECTBO TCIIJIOTHI

2.1.13,2.1.14,
22.1224,225,
2.2.11

1,2.1-
24

11

MKT, TEePMOJMHAMHKA (0bvscHeHue
AGNEHUU, UHMepnpemayusi pe3yibmamos
ONnbIMos, NPeoCmagienblx 8 guoe mabauysl
unu epagurxos)

21,22

2.4
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12

MKT, TePMOJMHAMUKA (usmenenue
Qusuueckux — geruyuH 6  npoyeccax,
ycmanoeeHue — Coomeemcmeus  Mexncoy
epagurkamu U QusuYecKUMU  BETUYUHAMU,
Medcdy  usuueckumu - GeluyUHAMU U

Gopmyramu)

2.1,2.2

13

[pyHIMO CYHEPIO3UIUH  3JIEKTPHYECKUX
noJied, MarHUTHOE TI0Jie TPOBOJHUKA C
TokOM, cuna Awmmepa, cuna JlopeHna,
npasuio JleHna (onpederenue nanpaeie-
Hus)

3.1.2,3.1.4,3.1.6,
3.3.1,3.3.2-3.3.4,
345

14

3aKoH COXpaHEeHUs dJIEKTPUIECKOTO 3apsfa,
3akoH KynoHa, koHpaeHcaTop, cuia TOKa,
3akoH OMa JJisl ydacTka IIeMH, MocieoBa-
TENbHOE W TapajuleNlbHOE COeANHEHUE
[IPOBOJIHUKOB, paboTa M MOIIHOCTh TOKA,
3akoH JIxoyns — JleHua

3.1.1,3.12,3.1.5,

3.1.9,3.1.11,3.2.1,

3.2.3,3.2.4,32.7-
329

1,
2.1-24

DU3NKA, 11 kmacc 10
Yactp 2

25 |MonexynspHasi (GU3UKa, IEKTPOAUHAMUKA 2.1,2.2, 2.6 1
(pacuemnas 3adaya) 3.1-3.6

26 |DnekTpoaMHaMHKa, KBaHTOBas  (pH3uKa 3.1-3.6 2.6 1
(pacuemnas 3adaya) 5.1-53

27 |MexaHuka — KBaHTOBasi (U3uKa (Kauecm- 1.1-53 2.6,3 3
6eHHasl 3a0a4a)

28 |Mexanuka, MOJIEKYJISIpHAs (uzmka 1.1-1.5 2.6 2
(pacuemnas 3adaya) 2.1,2.2

29 |MexaHuKa (pacyemuas 3a0a4a) 1.1-1.5 2.6 3

30 |MonekymsipHas ¢uznka (pacuemnasn 2.1,2.2 2.6 3
3adaua)

31 |DnexTpoauHAMHUKA (pacuemuas 3a0aia) 3.1-3.6 2.6 3

32 |DnexkTponMHAMHUKa, KBaHTOBas  (u3MKa 3.1-3.6 2.6 3
(pacuemnas 3adaya) 5.1-5.3

15

IloTox BekTOpa MarHUTHOW HWHIYKIUH,
3aKOH JJIeKTPOMArHUTHOU HHYKIUH
®Dapanes, UHIYKTUBHOCTb, SHEpPrus
MarHUTHOIO IO KAaTYUIKM C TOKOM,
KoNeOaTebHbIH KOHTYp, 3aKOHBI OTpaxe-
HUS W TIPEJIOMJICHHsI CBETa, XOJ JIyuyed B
JIMH3E

3.4.1,3.4.3,3.4.4,
3.4.6,3.4.7,

3.5.1,3.6.2-3.6.4,
3.6.6-3.6.8

2.1-2.4

Bcero 3aganmii — 32; u3 HUX

110 ypoBHio cioxkHoctu: b—21; [1-7; B —4.
MakcuMalbHBINA TIepBHYHBIN Oaut 3a paboty — 53.
OOmmee BpeMst BBIMOIHEHHS paboThl — 235 MuH.

16

DINEeKTpOANHAMUKA (0OBsICHEHUE AGNEHUlL,
uHmepnpemayus  pe3yibmamos  Onvlmos,
NpeoCcmagieHHblx 8 uoe Mabnuybl Ui
epaghuxos)

3.1-3.6

2.4

17

DJIEeKTPOANHAMUKA (U3MEHEHUEe DUBUYECKUX
BeIUHUH 8 NPOYeccax)

3.1-3.6

18

OnekrpomuHamuka u  ocHoBel  CTO
(YcmanogieHue — cOOMEemcmeus.  Mexncoy
epagurkamu U GuIUYeCKUMU  BETUYUHAMU,
MeHcoy  pusuuecKuMU  GeIUMUHAMU U

dopmynamu)

3.1-3.6
4.1-4.3

19

[TnanerapHass monenb aroma. HyximoHHast
MoeNb aapa. SlnepHble peakiyy.

52.1,53.1,
53.4,5.3.6

20

@DOTOHBI, JIMHEHYAThIE CHEKTPBI, 3aKOH
PaAMOAaKTHBHOIO pacrajia

512,522,
523,535

2.1

21

KBanroBas ¢usuka (usmenenue gusuyeckux
eeluuuUn 8  nmpoyeccax,  YCMauoeieHue
coomeememeuss  mexcoy — epaguxamu  u
Qusuneckumu senuuUHAMU, medncoy
usuueckumu eenuuHamu u opmynamu)

5.1-5.3

2.1
2.4

22

MexaHuka — KBaHTOBas (H3HKA (Menoovl
HAYYHO20 NO3HAHUS)

1.1-53

2.5

23

MexaHnka — KBaHTOBas (H3MKa (Memoovl
HAYYHO20 NO3HAHUS)

1.1-5.3

2.5

24

Onementsl  actpodusukn:  ConHeuHast
cHcTeMa, 3BE3/Ibl, FaJaKTHKU

5.4.1-5.44

2.4
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