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Cnennduxanus
KOHTPOJILHBIX H3MEPUTEIbHBIX MATEPHAIOB
AJ1s1 nposefeHus B 2017 rogy eIMHOI0 rocyiapCcTBEHHOr0 IK3aMeHa
no ®PU3UKE

1. Haznayenue KUM EI'DJ

Enunblit rocynapcTBeHHbIH dk3aMeH (naee — EI'D) mpeacrasser coboit ¢op-
My OOBEKTHBHON OLIEHKHM KauecTBa MOATOTOBKH JIML, OCBOMBILIMX 00Opa3oBaTelbHbIC
MIPOrpaMMBbI CpeIHET0 00IIero 00pa3oBaHus, C HCTIONIB30BAaHNEM 3alaHUN CTaHAAPTHU-
3UpPOBaHHOM HOPMBI (KOHTPOIBHBIX U3MEPUTEIHHBIX MaTEPHAJIOB).

EI'D mpoBoaurcst B cooTBercTBUU ¢ DelepalibHbIM 3aKOHOM OT 29.12.2012
Ne 273-@3 «O06 o6pazoBanuu B Poccuiickoit denepariymy.

KoHTponbHBIE M3MEpUTENbHBIE MAaTEPUANbl TO3BOJSIOT yYCTAaHOBUTH YPOBEHD
OCBOEGHHMS BHITycKHUKaMH DenepalbHOr0 KOMIIOHEHTa FOCyIapCTBEHHOI0 00pa3oBa-
TEJBHOTO CTaH/AapTa cpeaHero (MoJHoro) odmero oOpa3oBanus 1o (Gusuke, 6a30BbI
Y PO HIILHBIA YPOBHH.

Pe3ynbTaTsl €IMHOTO FOCYIapCTBEHHOTO 3K3aMeHa 0 (hH3HKE IPH3HAIOTCS 00-
pa3oBaTEIBHBIMI OPTaHHU3AIMAMH BBICIIETO MPO(ECCHOHAIEHOTO 00pa3oBaHMs Kak
Pe3ysIbTaThl BCTYMUTEIbHBIX HCIIBITAHUI 110 (DU3HUKE.

2. JlokyMeHTbI, onpenesiiomue cogepxanne KUM EI'D9

ConepxkaHue  dK3aMCHAIIMOHHOM  paboTel  ompenensercs DenepalbHBIM
KOMIIOHEHTOM TOCYAapCTBEHHOTO 00pa30BaTEILHOIO CTaHJApTa CPEeIHEro (IOJHOTO)
obmero obpazoBanus mo (usnke, 6a30BbI ¥ NPOPUIBHBIH YpOBHH (TIpHKa3 MuH-
obpazoBanus Poccun ot 05.03.2004 Ne 1089).

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

Kaxxnpiii BapuaHT 3K3aMEHAIIMOHHOW pa0OThl BKIIIOYAET B ce0s 3aJaHus, TPo-
BEPSIONIIE OCBOCHHE KOHTPOIMPYEMBIX 3JIEMEHTOB COJCPKAHUS U3 BCEX Pa3/iesioB
MIKOJIBHOTO Kypca (DM3UKH, IIPH 3TOM JUIA KaXJOTO pasjelia MpeIararTcs 3aJaHus
BCEX TAKCOHOMHUECKUX ypoBHel. Hanbonee BaxkHbIE C TOUKM 3pEHUS MIPOJOIKECHHS
00pa30BaHUS B BBICHINX y4YEOHBIX 3aBEACHMAX COAEPHKATEIbHBIE 3JIEMEHTH KOHTPO-
JHUPYIOTCS B OJHOM M TOM >K€ BapUaHTE 3aJaHUSMH Pa3HbIX YPOBHEH CIIOKHOCTH.
KonuuecTBo 3aaHuil 1o TOMy WINM HHOMY pa3feily ONpelelsieTcs ero colepKaTelib-
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 MIPUHIIUITY
COJEPXKAaTENBHOTO JOIOIHEHNS TaK, YTO B LIEJIOM BCE CEPUU BapHaHTOB oOecreunBa-
I0T JMarHOCTUKY OCBOEHHS BCEX BKIJIIOUEHHBIX B KOIM(MHUKATOP COAEPKATEIBHBIX
3JIEMEHTOB.

ITpuopurerom mpu koHcTpyupoBannu KM sBisercs HEOOXOAMMOCTH HPO-
BEpPKU NPETyCMOTPEHHBIX CTAHAAPTOM CIOCOOO0B JIEATENLHOCTH (C yUETOM OrpaHUye-
HUH B YCIOBHUIX MacCOBOM MICEMEHHOM MPOBEPKHU 3HAHUI U YMEHUH 00ydJaromuxcs):
YCBOEHHE IOHATHIHOTO aIlliapaTa IIKOJIBHOTO Kypca (PU3UKH, OBIIaJICHNE METOHOJIO-
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THYECKHMHU YMEHUSMH, TIPIMEHEHNE 3HAHUH NpU OOBSICHEHNH (HU3MYECKHUX SBICHUI
U penieHnH 3axad. OBageHHe YMEHUSMH 10 paboTe ¢ WHQpopMarmei Gpu3nIeckoro
COZICPKAHKS TPOBEPSICTCS OMOCPEIOBAHHO IPH HCIOJIB30BAHHM PA3IUYHBIX CIOCO-
00B TipezcTaBIeHUsS HHPOPMALIMU B TeKCTaX (rpaduKu, TaOIUIbI, CXEMBI U CXEMaTH-
YEeCKUE PUCYHKH).

Hanbonee BaXHBIM CIIOCOOOM JISSTEIFHOCTH C TOYKH 3PEHHS YCHEUIHOTO Mpo-
JODKeHHs: 00pa30BaHus B By3e SIBISICTCS pelieHue 3aa4. Kaplil BApHaHT BKIIIOYa-
er B ce0s 3amauM MO BCEM pa3feiaM Pa3sHOTO YPOBHS CIIOXKHOCTH, ITO3BOJISIOIINE
MPOBEPUTh YMEHHE MPUMEHATh (QU3NUECKHe 3aKOHBI U (HOPMYNBI KaK B THIIOBBIX
y4eOHBIX CHTyalHsX, TaK M B HETPAJIUIMOHHBIX CUTYaLUsX, TPEOYIOMUX IPOSBICHUS
JOCTATOYHO BBICOKOI CTEICHH CaMOCTOATEIBHOCTH NPH KOMOHMHHPOBAHWU H3BECT-
HBIX aJTOPUTMOB JEWCTBHI WM CO3JaHUM COOCTBEHHOTO IUTaHA BBITIOJHEHHS
3aaHus.

OOBEKTUBHOCTH MPOBEPKHU 33aJaHUi C Pa3BEPHYTHIM OTBETOM O0ECIICYMBACTCS
CIMHBIMU KPHUTCPHSAMH OLICHUBAHUS, YYaCTHEM JABYX HE3aBHCHMBIX JKCIICPTOB,
OLICHUBAIOIINX OIHY pPaboTy, BO3MOXKHOCTBIO Ha3HA4EHHS TPETHETO SKCIepTa
Y HaJIMYHEM IIPOLICTyPHI ATICIUISIIIH.

Enuselii rocyiapcTBEHHBIH SK3aMeH 1O (pHU3HMKE SBISETCS 3K3aMEHOM I10 BbI-
0Opy BBITYCKHHKOB W TpenHasHadeH aiusl auddepeHnuanun mpy MOCTYIUICHUH B
BBICIIIE y4eOHBIe 3aBeleHU. [l 3THX menei B paboTy BKIIOYEHBI 3aTaHUS TpeX
YPOBHEH CIIOXKHOCTH. BhINomHeHne 3a1aHnii 0a30BOr0 YPOBHS CJIO)KHOCTH MO3BOJISIET
OLICHUTH YPOBCHb OCBOCHHUS HAHOOJICe 3HAYUMBIX COJCPIKATEIBHBIX JIEMEHTOB Kypca
(¢U3UKK cpepHeW MIKOJIBI M OBJIAJCHUE HamOoJee BaKHBIMHU BHJAMHU AEATEIEHOCTH.
Cpenn 3anmaHmii 0a30BOTO YPOBHS BBIACISIOTCSA 3aJaHUs, COJACpKaHHE KOTOPBIX
COOTBETCTBYET CTAHAAPTy 0a30BOr0 ypoBHs. MUHHMaIIbHOE KOIH4YecTBO OamioB EI'D
no ¢Qusnke, TOATBEPIKAAIOIIEE OCBOCHHE BBITYCKHHUKOM IPOTPAaMMBI CPEIHETO
(monHOTO) O0ImIEro 00pa3oBaHUS IO (PHU3MKE, YCTAHABIMBACTCSA HCXOMAI M3 TpeboBa-
HUH OCBOGHMs CTaHaapTa 0a3oBoro ypomHs. McIoip3oBaHHE B 3K3aMEHAIIMOHHOM
paboTe 3a1aHKil MOBBIMICHHOTO U BRICOKOT'O YPOBHEH CIIOKHOCTH MO3BOJISIET OLICHUTH
CTENEHb MOATOTOBICHHOCTH YYAIIeTrocs K MIPOJOIDKEHHIO 00Pa30BaHNS B BY3€.

4. Crpykrypa KUM EI'D

Kaxxnp1ii BapuaHT 9K3aMeHAMOHHON pabOThI COCTOHT U3 ABYX YacTeil M BKIIIO-
gaer B ce0s 31 3amaHWe, pasaMYalOmUXcs (GOpMOH M YPOBHEM CIOXKHOCTH
(Tabnuua 1).

Yacte 1 conmepxut 23 3anaHus ¢ KpaTkuMm oTBeToM. V3 Hux 13 3aganuii ¢ 3a-
MUCBIO OTBETa B BUJE YHCIA, CIOBA WM IBYX uMcen, 10 3amaHuil Ha yCTaHOBJIEHHE
COOTBETCTBHUSI 1 MHOXECTBEHHBIH BBIOOD, B KOTOPBIX OTBETHI HEOOXOAUMO 3aIHCaTh B
BUJIE TIOCJIEA0BATENBLHOCTH LUDDP.

Yactb 2 coaepxuT 8 3aiaHuii, 00bETMHEHHBIX OOIIMM BUAOM JIEATEIBHOCTU —
pemenue 3ana4. M3 Hux 3 3amaHus ¢ KpaTKUM oTBeToM (24-26) u 5 3amanwmii (27-31),
JUTSL KOTOPBIX HEOOXO0JMMO IPUBECTH Pa3BEPHYTHIH OTBET.
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Tabnuya 1. Pacnpedenenue 3a0anuii
9K3AMEHAYUOHHOU pabombl NO Yacmam pabomol

IIpoueHT MakcUMaIbHOTO
Komu- Maxkcu- pott
. | mepBUYHOrO Oajia 3a 3aJaHUS
YacTh | 4eCTBO | MaJIbHBIN . .
Ne JTAHHOW YacTH OT MaKCH- Tun 3ananuit
pabotsl | 3anma- HepBHY-
. 5 MaJIbHOTO HEPBUYHOTrO Oauia
HUH HBII Gat
3a BCIO paboTy, paBHoro 50
1 | Yacts 1 23 32 64 C KpaTKHM OTBETOM
2 | Yacts 2 8 18 36 C KpaTkuM OTBETOM U
Pa3BEPHYTHIM OTBETOM
HWroro 31 50 100

Bceero mist popmuposanuss KUM ET'D 2017 1. ucmonbs3yercsi HECKOIBKO TUIa-
HOB. B wactm 1 mia obecrmedeHus Oojiee JOCTYHMHOTO BOCIPHATHSA HH(POPMALUH
3amanusg 1-21 rpynnupyroTcsi UCXOd U3 TEeMaTUYECKON MPUHAANIEKHOCTH 3aJaHUi:
MeXaHHKa, MOJIEKYISIpHasl (hU3MKa, dJEKTPOJMHAMIKA, KBaHTOBas ¢u3mka. B actu 2
3aJaHuA TPYNIHPYIOTCA B 3aBHCHMOCTH OT (DOPMBI HPENCTABICHUS 3adaHUH W B
COOTBETCTBUU C TEMAaTHUYECKOI MTPUHAIEKHOCTHIO.

5. Pacnpenenenne 3aganuii KHM no conep:kaHuio, BUIaM yYMEHHI U crioco6am
aeicTBUit

[Ipu pazpabotke conepxkanuss KIIM yuuThiBaeTcsi HEOOXOUMOCTh MPOBEPKU
YCBOGHHsI DJIEMEHTOB 3HAaHWI, NpPEACTaBICHHBIX B pasznene 1 koaudukaTopa.
B aK3aMeHaMOHHOW paboTe KOHTPOIUPYIOTCS DIEMEHTHI COIEPXKAHUS W3 CIeIy-
IOLIUX Pa3zienoB (TeM) Kypca QU3UKH.

1.  Mexanuka (KuHEeMaTHWKa, NHHAMUKA, CTATHKa, 3aKOHBI COXPaHCHUS
B MEXaHUKE, MEXaHIMUEeCKHe KoJieOaHMsI M BOJTHBI).

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

3. Onexkmpoounamuxa u ocrogbl CTO (3IEKTPUUECKOE TOJIC, TOCTOSTHHBII

TOK, MarHATHOE TIOJIe, DJICKTPOMArHUTHAs WHIYKIHS, dJIEKTPOMArHUT-
HBIE KOJIEOaHHS U BOJIHBI, ONTHKA, ocCHOBBI CTO).
4. Keanmosasa ¢pusuxa (KOpnyCKyJIsipHO-BOJIHOBOW Ayanu3M, (pU3MKa aTo-
Ma, (pU3MKa aTOMHOTO Spa).

OOmmee KOMMYECTBO 3aJaHUH B SK3aMEHAIMOHHON padoTe Mo KaXIOMy U3 pas-
JICTIOB  TPUOM3UTENIFHO TPOHOPIHOHANBHO €ro COJACPKATeIIbHOMY HAIOITHCHUIO
1 yueOHOMY BpEMEHH, OTBOIAMMOMY Ha HW3y4YeHHE IAHHOTO pa3lesia B LIKOJIHHOM
Kypce (pH3MKH.

B Tabmmie 2 maHO pacmpeneneHHe 3aJaHMil MO pas3jienaM. 3aJaHus 9acTd 2
(3amanusa 27-31) npoBepsArOT, KaK MPaBHIO, KOMIUIGKCHOE HWCIOJIb30BAHHUE 3HAHUU
Y YMEHUH U3 pa3IyHbIX Pa3enoB Kypca GU3UKH.
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Tabnuya 2. Pacnpedenenue 3a0anuil
1O OCHOBHBIM COOEPHCAMENbHLIM pasdenam (memam) Kypca uzuxu

Pasnen kypca pu3HKH, BKIIOUCHHBIH KonmuecTBo 3amanuii I
B DK3aMEHAIIMOHHYIO paboTy Best pabota Yacrs 1 Yacts 2
MexaHuka 9-11 7-9 2
MornekynsipHas pusnka 7-8 5-6 2
DJIeKTpoIMHAMHKA 9-11 6-8 3
KBaHToBas dusuka 4-5 34 1
Hroro 31 23 8

Ok3aMeHanMoOHHAS paboTa pa3pabaThIBaeTCs MCXOMS M3 HEOOXOIMMOCTH IPO-
BEpKH yMEHHUI M Ccroco0OB NEHCTBHUIL, OTPaXXCHHBIX B pasjlenie 2 Koau(pHKaTopa.
B Tabnuue 3 mpuBeneHO pacmpesesieHHe 3aJaHuil 10 BUJAM YMEHHH M criocobam
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 Taloke YMEHHS pelaTh 3aJa4y Ha IpIMEHEHHEe OTHOTO-
JIBYX 3aKOHOB ((hopMyJI) 110 KAKOW-THO0 U3 TEM LIKOJILHOTO Kypca (PU3HKH.

4 3anaHus yacTH 2 SIBJISIFOTCS 33/laHUSIMH BBICOKOTO YPOBHSI CJIOKHOCTH ¥ ITPO-
BEPAIOT YMEHHUE HMCIONB30BAaTh 3aKOHBI M TEOPHH (PM3NKM B M3MEHEHHON WM HOBOH
cuTyaruu. BeimonHeHne Takux 3aiaHuil TpeOyeT MPUMEHEHUs 3HAHUH cpasy U3 JABYX-
Tpex pa3lenoB (U3MKH, T.. BHICOKOIO YPOBHs NMOATOTOBKH. BKioueHue B 4acTh 2
paboTBl CIOXKHBIX 33JaHU Ppa3HOH TPYIHOCTH TMO3BoOJsieT auddepeHIpoBaTh
y4aImxcs Ipu 0T00pe B BY3HI € pa3IMIHBIMU TPEOOBAHUSAMHE K YPOBHIO ITOJITOTOBKH.

B tabnuue 4 npeacTaBieHO pacnpeeneHue 3aJaHui [0 YPOBHIO CIIOXKHOCTH.

Tabnuya 4. Pacnpedenenue 3a0anuii no ypoGHIO CLONCHOCHU

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 Oaia 3a BCIO
3a/1aHui 3a/1aHui
Oan paboty, paBHoro 50
BasoBsrit 18 22 44
IloBpIIeHHBII 9 16 32
Bricoknit 4 12 24
Utoro 31 50 100

TpeboBanus 2.1-2.4 10 10 -
YMeTh omuchBaTh M OOBSCHATH (PU3HUYECKUE SBICHUS
U CBOWCTBA Tell, pe3yJIbTaThl IKCIIEPUMEHTOB ... TIPUBOAUTH
IpUMEpBl  IPAKTHYECKOTO MCIIOIBb30BAHMS  (DH3MYECKUX
3HaHUH

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

TpeboBanue 2.6 8 - 8
YMeTb TNpPHUMEHSTh MOJy4YCHHbIE 3HAHHMS TPU PELICHUH
(u3HYecKuX 3a1a4

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

Wroro 31 23 8

6. Pacnpenenenne 3aganuii KHM 1o ypoBHIO CJI0:KHOCTH

B sk3aMeHanMoHHOW paboTe Mpe/CTaBIICHbI 33/aHUsl PAa3HBIX YPOBHEH CIIOXK-
HOCTH: 6a30BOTO, MOBBIIIEHHOTO U BEICOKOTO.

3amaHus 0a30BOr0 YPOBHS BKIIOUYCHBI B yacTh | pabotsr (18 3amanmii ¢ kxpar-
KM OTBETOM, U3 KOTOPBIX 15 3amaHuil ¢ 3amuchio OTBETa B BUJE YMCIIA WIH CIIOBA U
3 3a1aHMS HA COOTBETCTBUE MM M3MEHEHHE (DPU3NUECKUX BEJIUYMH C 3aIHCHI0 OTBETA
B BHUJIE ITOCIIEAOBATEIBHOCTH U (P). DTO MPOCTHIEC 3aAaHUs, IPOBEPSIOIINE YCBOCHHUE
HanOoJiee BaXKHBIX (ZU3MYCCKUX ITOHATHI, MOJICNICH, SIBICHUH 1 3aKOHOB.

3aaHus MMOBBILICHHOTO YPOBHS pacrpeaeiieHbl MeXKAY YacTsaMu 1 u 2 sk3ame-
HAIIMOHHOW pabOTHI: 5 3aaHUIl C KPaTKUM OTBETOM B YacTH 1, 3 3a1aHHS ¢ KPATKHM
OTBETOM U 1 3ajjaHue ¢ pa3BEpHYTHIM OTBETOM B YacTU 2. DTH 3a/laHMsl HAIIPABJICHBI
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7. IlpoaokurteabHocTs EI'D no ¢pusuxe
Ha BrInonHeHHe Beel 3K3aMEeHAIIMOHHON paObOTHl OTBOANUTCS 235 MHUHYT.
IIpumepHoe BpeMsi Ha BBINONHCHHE 3aJaHUH Pa3IMYHBIX dYacTedl paboTHI
COCTaBJISIET:
1) Ui KaXA0ro 3aaHus C KPATKUM OTBETOM — 3—5 MHHYT;
2) I KaXkIO0TO 3aJaHusl C Pa3BEPHYTHIM OTBETOM — 15-25 MUHYT.

8. lonoJiHMTe/IbHbIE MATEPUAJILI M 000PY10BaAHUE

Hcnionp3yeTcst HEIPOTPaMMHPYEMBIN KambKyJIATOp (Ha KaKAOTO yUYCHHUKA)
C BO3MO)KHOCTBIO BBIYHCICHUS TPHUTOHOMETPHUYSCKHX (YHKIUHA (cos, sin, tg)
U JIMHEHKA.

[epeueHs HOMOTHUTENBHBIX YCTPOHCTB U MAaTEPHANIOB, UCIOIB30BAHIE KOTO-
peIx paspenteHo Ha EI'D, yrepknaercst Pocobpranzopom.

9. CucremMa onleHMBAHMS BLINOJHEHHS OTAEJbHBIX 3aJaHUI M YIK3aMeHAIIHOHHOMH
PadoThI B IEJIOM

3amaHue C KpaTKUM OTBETOM CUMTACTCS BBINIOJHEHHBIM, €CJIM 3alyCaHHBIN
B Onanke Ne 1 OTBET COBMaaeT ¢ BEPHBIM OTBETOM.

Bamanusg 1-4, 8-10, 13-15, 19, 20, 22 u 23 yactu 1 u 3amanusa 24-26 gactu 2
OLeHUBAIOTCS 1 Oamiom.

3anmanus 5-7, 11, 12, 16—18 u 21 yactu 1 ouenuBatorcs 2 6amiamMu, eCiid BEpPHO
yKa3aHbl 00a 3yieMeHTa OTBera; | OayioM, eciau JomylleHa omMOKa B yKa3aHUH
OITHOTO M3 DJIEMEHTOB 0TBeTa, 1 ) 6ayoB, eciy JOMYIIEHO ABE OUIHOKH.

OTBeTHI Ha 3aJITaHHS C KPATKHM OTBETOM 00padaThIBAIOTCS aBTOMATHYECKH I10-
cjie CKaHupoBaHUs 01aHKOB 0TBEeTOB Ne 1.
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3anaHue C pa3BepHYTHIM OTBETOM OLIEHHBAETCS JIByMs IKCIEPTaMH C y4ETOM
MPaBWILHOCTH ¥ TIOJIHOTHI OTBeTa. MaKCHMAaNTbHBIN TIEPBUYHBIN OalT 3a 3aaHHs C
pa3BepHYTHIM OTBeTOM — 3. K Ka)kIoMy 3aaHuIO NPUBOAUTCS MOAPOOHAs MHCTPYK-
IUSL IS OKCIIEPTOB, B KOTOPOH YKa3bIBAeTCs, 38 UTO BBICTABIISIETCS KaXKIbIH OaIT — OT
HYJSI 10 MaKCHMaJbHOTO Oaura. B sK3aMEHAIIMOHHOM BapHaHTE Iepea KaXKIbIM
TUTIOM 3aJlaHusl TpeJIaraeTcsi MHCTPYKIMA, B KOTOPOW MpHBeeHb! o0ue TpedoBa-
HUS K OQOPMIICHHIO OTBETOB.

B cootBerctBuu ¢ IlopsakoM mpoBeAeHHsT €IWHOTO TOCYJapCTBEHHOTO HK3a-
MeHa, YTBEP)KACHHBIM NpuKkazoM MuHOOpHayku Poccun (1. 53) «Oayuibl 3a OTBETHI
yuacTHuka EI'D Ha 3agaHus 5K3aMEHAIMOHHOH pabOTHl C Pa3BEPHYTHIM OTBETOM
OTIPENENAIOTCA, HCXOAS U3 CIEeIYIOUINX MOJOXKESHHUI:

e eciu OauTbl IBYX 3KCIIEPTOB COBIIANH, TO IONyYSHHBINH OaJll SBJIIETCS OKOHYA-

TEJbHBIM;

® eCIM YCTaHOBJICHO HECYIIECTBEHHOE PACXOXKACHHE B Oayiax, BHICTABICHHBIX

IBYMSI JKCIIEpTaMM, TO OKOHYATENbHBIH Oani ompenensercs Kak cpeaHee

apudmeTnuecKoe OaIOB NIBYX DKCIIEPTOB C OKPYIJIEHHEM B OOJIBIIYIO CTO-

POHY;

® eClIM YCTaHOBJICHO CYIIECTBEHHOE pAacXOXXJIeHHE B OaiiaX, BBICTaBJICHHBIX

IBYMSI JKCIIEpTaMM, TO Ha3HadyaeTcs IpoBepka OTBeTa yvyacTHHKa EID...

TPETHUM DKCIIEPTOM.

Ecnu pacxoxaenue cocraBisieT 2 u Oojee Oayuia 3a BEHIOJHEHHE JIO00T0 M3
3amaHuil 28-32, TO TpeTHH SKCHEPT NpOBepseT OTBETHl TOJIBKO HAa T€ 3aaHus,
KOTOPBIE BBI3BAIM CTOJIb CYILIECTBEHHOE PacX0XKICHHUE.

MaxcuManbHbIH nepBUYHBIH 6amt — 50.

Bannbl u1s mocTyruieHus: B By3bl moacyuThiBatoTes o 100-6ayuibHOM mikane Ha
OCHOBE aHAJIN3a Pe3yJIbTaTOB BHIIOJHEHUS BCEX 3aJaHUM HK3aMEHAIMOHHOI paboThI.

10. U3menennsi B KHM EI'D B 2017 roay no cpasnenuo ¢ 2016 ropom

W3meneHa cTpykTypa dacTu | 3K3aMEHAIIMOHHOW Pa0OTHI, YacTh 2 OCTaBJIeHA
0e3 m3MeHeHWH. 13 >K3aMEHAIIMOHHON Pa0OTHI WCKIIOYCHBI 3aJaHUS C BBEIOOPOM
OJTHOTO BEPHOT'0 OTBETA U 100aBJICHBI 3aJaHUS C KPATKUM OTBETOM.

ITpu BHECEeHUM M3MEHEHUH B CTPYKTYpPY 3K3aMEHAIIMOHHON pabOThl COXPaHEHBI
o0IIye KOHIENTyalbHBIe TOAXOABl K OIEHKE YYeOHBIX JOCTIXKEeHHH. B ToM umcie
ocraiicsi 63 U3MEHEHUH MaKCUMaJIbHBIA Oalll 3a BHIIIOJIHEHUE BCEX 3aJaHUM 3K3aMe-
HaIlMOHHOU PaboTHI, COXPAHEHO paclpeesieHNe MaKCUMAJIBHBIX OallioB 3a 3aaHHs
Pa3HBIX YPOBHEH CIOKHOCTH W MPHUMEPHOE paclpeaeieHne KOINIecTBa 3aJaHui 1Mo
paszenaM MIKOIEHOTO Kypca (pU3MKH U crioco0aM AesTeNbHOCTH.
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Ipunooicenue
O606mennblii nian sapuanta KUM EI'D 2017 roaa
no ®PU3UKE
Yposnu cnosrcnocmu 3adanuii: b — 6azoeuwiii; 11 — nosviuennulii; B — 6bicoxuii.
0O60- Maxkcu-
3Haye- Kopags! anementoB Vpo- MaJlb-
Konpr BEHb .
HUE COJICpPIKAHHUS HBIN
sana- [IpoBepsieMble 2I€eMEHTHI 10 EOTHOEKATODY TpoBeps- | CHOK- | o
HUSL B conepxanma JJIEMEHTOB CMBIX | HOCTH | o
yMEHH | 3ama-
pabote COJICPIKAHHUS s | HEHHe
3aJaHUS
Yacts 1
1 PaBHOMEpHOE NpSIMONMHEHHOE IBIKCHUE, 1.1.3-1.1.8 1,2.1- b 1
PaBHOYCKOPEHHOE MpsIMOJIMHEHHOE 2.4
JIBIDKEHHE, IBIKEHHUE 10 OKPY>KHOCTH
2 3axonsl HproToHA, 3aKOH BCEMUPHOTO 1.2.1,1.2.3-1.2.6, 1,2.1- b 1
TArOTeHUs], 3aKoH ['yka, cuiia TpeHus 1.2.8,1.2.9 2.4
3 3aKOH COXpaHEHHUS MMIIYJIbCA, KUHETHYe- 1.4.1-1.4.8 1,2.1- b 1
cKasl ¥ TOTEHIMABHBIC dHEPTUH, padoTa U 2.4
MOIIHOCTh  CHJIBI, 3aKOH COXPaHCHHs
MEXaHHYECKOH PHEpruu
4 VYcnoBue paBHOBECHS TBEPAOTO Tela, 3aKOH 1.3.2-1.3.5, 1,2.1- b 1
INackanst, cuma Apxumena, maremarmue-| 1.5.2,1.5.4,1.5.5 2.4
CKUHl ¥ NPYXUHHBIH MasTHUKU, MEXaHHUe-
CKHE BOJIHBI, 3BYK
5 |MexaHuka (oOvschenue seieHull, uHmep- 1.1-1.5 2.4 0 2
npemayus pe3yibmamog onvimos,
npeocmagieHHbix 6 6ude mabauybl Ul
epaghuxos)
6 Mexanuka (usmeHerue usuueckux 1.1-1.5 2.1 b, I1 2
8eUYUH 8 Npoyeccax)
7 MexaHuka (ycmanogienue coomeemcmeust 1.1-1.5 1,24 II,b 2
mexncoy  epauxamu  u - Qusuveckumu
BeNUYUHAMU, medncoy Qusuyeckumu
seuduUHamu u popmynamu)
8 CBsi3p  MeXIy MJaBJI€HHEM U CpenHel 2.1.6.-2.1.10, 1,2.1- b 1
KHHETUYeCKOH  dHepruer,  abcomoTHas 2.1.12 2.4
TEMIIEpPaTypa, CBA3b TEMIEPaTyphl  CO
cpenHel KHUHETHYECKOI SHEprueH,
ypaBHeHue Menzeneesa — KiameiipoHa,
H30IPOLIECCHI
9 Pabora B TepMopmHaMuKe, MepBbIid 3akoH| 2.2.6,2.2.7,2.2.9, 1,2.1- b 1
tepmoauHamMuKkH, KII/I TermoBoii MamuHbL 2.2.10 2.4
10 |OtHOCHTeNbHAs BJIQXKHOCTB BO3MyXa,|2.1.13,2.1.14,2.2.4,| 1,2.1- b 1
KOJIMYECTBO TEIIOTHI 2.2.5,2.2.11 2.4
11  |MKT, TEPMOJHHAMHKA (oOvacHenue 2.1,2.2 2.4 B, 11 2
AGeHULl,  UHMepnpemayus  pe3yibmanmos
OnbvIMOS, NPeOCMABIEHHbIX 8 8Ude MAbULb
wiu epaguxos)
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26 |DneKkTpomMHAMUKA, KBaHTOBas  (hH3HKa 5.1-5.3 2.6 1
(pacuemnas 3adaya)

27 |MexaHuka — KBaHTOBas (u3MKa (Kauecm- 1.1-5.3 2.6,3 3
6eHHasL 3a0a4a)

28 |MexaHuKa (pacyemuas 3a0aqa) 1.1-1.5 2.6 3

29 |MomnekynspHas ¢uznka (pacuemnasn 2.1,2.2 2.6 3
3adaua)

30 |DnexTpoaMHAMUKA (pacuemHas 3a0aia) 3.1-3.6 2.6 3

31 |DnexTpoauiHAMHKa, KBaHTOBas  (u3uka 3.1-3.6 2.6 3

(pacuemnas 3adaya)

Bcero 3aganmii — 31; u3 Hux

110 ypoBHio cioxHoctu: b—18; [1-9; B — 4.
MakcuMalbHbINA TIepBHYHBINA 6aut 3a padoty — 50.
Obuiee BpeMst BBIOTHEHHS pabOThI — 235 MHH.

12 |MKT, TEPMOJMHAMHKA (usmenenue 21,22 1,2.4 I, b
Qusuueckux — geruyuH 6  npoyeccax,
ycmanoeeHue — Coomeemcmeus  Mexncoy
epagurkamu U QusuYecKUMU  BETUYUHAMU,

Medcdy  usuueckumMu - GeluyUHAMU U
Gopmyramu)

13 |IlpuHumn cynepno3uuuu snekrpuueckux| 3.1.4,3.1.6,3.3.1, 1, b
mojield, MarHUTHOe Tmoie mpoBogumka c| 3.3.2-3.3.4,3.4.5 2.1-2.4
TokOM, cuna Awmmepa, cuna JlopeHna,
npasuio JleHna (onpederenue nanpaeie-

Hus)

14 |3axon Kymona, xonmeHcatop, cmia Toka,| 3.1.2,3.1.9,3.1.11, 1, b
3akoH OMa as y4acTka Iemu, mocienosa-| 3.2.1,3.2.3,3.24, | 2.1-24
TEJIbHOE M  IapajuleJbHOE COEJAUHEHHE 3.2.7-32.9
IIPOBOJHUKOB, padoTa M MOIIHOCTh TOKa,
3akoH JDxoyist — JleHna

15 |Ilotok BekTopa MarHUTHOW uHAyKuuu,| 3.4.1,3.4.3,3.44, 1, b
3aK0H AIIEKTPOMArHAUTHON nanykmuu | 3.4.6,3.4.7,3.5.1, 2.1-2.4
Dapages, UHIYKTUBHOCTb, SHEPrus 3.6.2-3.6.4,

MAarHUTHOI'O IOJISi KaTYHUIKM C TOKOM, 3.6.6-3.6.8
KoJeOaTeIbHbI KOHTYp, 3aKOHBI OTpaxe-

HHUS M TPEJIOMJICHHS CBETa, XOJ Jyded B

JIMH3E

16 |DnexTpoguHAMHKA (0ObsCHEHUEe s6HeHUL; 3.1-3.6 2.4 I1
unmepnpemayus  pe3yibmamos Onvimos,
npeocmagiennblx 6 ude MmMabnuysbl UIU
epaguxos)

17  |DnexTpoguHAMHKA (U3MeHeHUue PU3ULeCKUX 3.1-3.6 2.1 b, 11
8eUYUH 8 npoyeccax)

18  |OnexTpoguHaMHKa (vemarnoenenue 3.1-3.6 1,24 IL B
coomeememeus,  Mexcoy — epaguxkamu  u
Quzuyeckumu BeNUYUHAMU, medncoy
usuueckumu genuuHamMu u popmynamu)

19 |IInanerapHas Monenb aroma. HykinoHHas 5.2.1,5.3.1, 1.1 b
MOJIeTb spa. SIaepHble peakuu. 5.3.4,53.6

20 |DoTOHBI, JHMHEWYATHIE CHEKTPHI, 3aKOH 5.1.2,5.2.2, 2.1 b
PajuMOaKTUBHOIO pacnaja 523,535

21 |KsanrtoBas ¢husuka (u3menenue uzuueckux 5.1-5.3 2.1 b
GenuUYUH 6  npoyeccax;  YCmanogneHue 2.4
coomsemcmeus  mexcoy — epagukamu  u
Pusuueckumu 6enUdUHAMU, medHcoy
uzuyeckumuy serunuHaMU U YopMynamu)

22 |MexaHuka — KBaHTOBas (M3UKa (Memoovl 1.1-53 2.5 b
HAY4HO20 NO3HAHUS)

23 |MexaHuka — KBaHTOBas (GH3HKa (Menoosl 1.1-5.3 2.5 b
HAYYHO20 NO3HANUS)

Yactp 2

24 |Mexanuka, MOJIEKyIspHas ¢uznka 1.1-1.5, 2.6 II
(pacuemnas 3adaya) 2.1,2.2

25 |MomnekynspHas (u3uKa, IEKTPOJHHAMHKA 2.1,2.2, 2.6 II
(pacuemnas 3adaya) 3.1-3.6
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ITPOEKT

Enunelii rocygapctBeHHbid 3x3aMeH o GU3NKE

Koauduxkarop
AIIEMEHTOB COJIEPKaHMS U TPEOOBAaHUH K YPOBHIO MTOJITOTOBKU
BBIITYCKHUKOB 00pa30BaTEIbHBIX OPraHU3aluil 1 IPOBEICHHS
€IMHOT0 rOCYIapCTBEHHOI'0 9K3aMeHa 110 (hU3HKe

noarotoByieH deeparbHbIM TOCYapCTBEHHBIM OI0IKETHBIM
Hay4YHBIM yUpexIeHHEM

«DEJIEPAJIBHBIA UIHCTUTY T IEJATOr' MUECKUX U3MEPEHUIN»

OU3UKA, 11 kiacc 2
Konuduxarop
3J1eMEeHTOB CO/IePKAHMSA U TPeOOBAHUIi K YPOBHIO MOATO0TOBKH BbINYCKHUKOB
o0pa3oBaTeJbLHBIX OPTaHU3ALUIi /151 IPOBEeHUs €INHOT0 rOCYIapCTBEHHOT 0
sk3amena no ®PU3UKE

Koaudukarop 31eMeHTOB cojaepkaHusi 1o (U3MKEe W TpeOOBaHUH K YPOBHIO
MO/ATOTOBKH  BBIITYCKHHUKOB 0Opa3oBaTelbHbIX OpraHM3aliid s HpPOBEICHHS
€ANHOTO TOCYIAPCTBEHHOTO SK3aMEHA SBIAETCS ONHHM U3  JIOKyMEHTOB,
onpeneNsomux cTpykTypy u conepxanue KHMIM EI'D. OH cocTraBiieH Ha OCHOBE
DenepalbHOrO KOMIIOHEHTA TI'OCYJapCTBEHHBIX CTaHIapTOB OCHOBHOIO OOIIEro M
cpeanero (mojHOTo) obmero obpazoBanusi Mo ¢usuke (0a30BBIA W TMPOGWILHBIN
ypoBHH) (prka3 MuHoOpaszoBanus Poccun ot 05.03.2004 Ne 1089).

Pazneu 1. IlepedyeHb 3/1eMeHTOB CO/lePKAHMS, IPOBEPSEMbIX HA eAHHOM
rocyapcTBeHHOM 3K3aMeHe 1o pu3HKe
B mepBom crondre ykasaH Koz pa3sziena, KOTOPOMY COOTBETCTBYIOT KPYIIHBIC
67110KH copepxkaHua. Bo BTopoM cTonbue mpuBeAeH KO 3JIEMEHTa COAep KaHMs, AT
KOTOPOTO CO3/ar0TCs MPOBEpOUHbIe 3a0anus. KpynHbie OJ0KH conep:kaHusi pa3OuThI
Ha 00J1ee MEJIKUE 3TIEMEHTHI.

Kon
KOHTPO
Kon | ypye
Pas- MO0 DJIeMeHTBbI CO/Iep:KaAHMS,
AENA | 5ot en nposepsiemble 3agannavmu KUM
Ta
1 MEXAHHKA

1.1 | KHHEMATHKA

1.1.1 | Mexannueckoe aBmkeHre. OTHOCUTEIFHOCTh MEXAHUYECKOTIO
nsrkenns. Cucrema oTcuera

1.1.2 | MarepuanbHasi TOUKA.

E€ panuyc-BekTop:

7(e)=(x(e). y(0).2(0)).
TPaeKTOpHS,

nepeMenieHue:

AF =F(t,) = 7(1,) = (Ax, Ay, Az),
MyTh.

CrnoxeHue rnepeMenieHui:

AF, = AF, + AF,
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1.1.3

CKOpOCTh MaTEPHUATLHON TOUKHU:
_AF
Y;
_Ax
Y
CroxeHne CKopocTet: U, =0, + 0,

C

=
=7 —(ux,u v ),

vz

At—0

— ! — ’ _ ’
=X,, aHajloruyHo v, = y/, v, =z/.
At—0

YckopeHnue MatepuaibHON TOUKH:
=0 (asasa)
=— =v'=\a.,a, ,a
t x2Hystz |
At At—0
u :Aux
YAt

QU

=(v,),’, ananorndro a, :(u,)l’, a,=(v,),.
At—0

PaBHOMEpHOE NPSIMOIIMHEHHOE IBUXKEHHE:
x(t) =x, + 0,

v (t)=v,, =const

PaBHOYCKOpCHHOC HpﬂMOJ’IPIHCfIHOC JBUXCHUC!

2
at

x(t) =x, + v, +

v ()=v, +at
a, =const

Uzzx _Ulzx = 2ax(x2 _xl)

CBobonHOe majzeHue. v, _
VcKoperue cBOGOTHOTO I U,
mageHus. J[Bikenne tena,
OpOIICHHOTO TIO/I YTJIOM 0. K Yo &
TOPU3OHTY:

v

x(t) =x, + v, t =X, +v,cosa-t
r . r’
y(l):yo+Uo),l+i:y0+uos1na-t—i
2 2
v () =v,, =y, cosa
Uy(t) =0, +g,l=0, sina — gt
g.=0
g, =—g=const

JIBU>K€HME TOUKHU I10 OKPYKHOCTHU.

. 2n
VrioBas u IuHEHHas CKOPOCTh TOUKU: U = OR, ® = T =2mv.

2
v
LleHTpOCTpEMUTENBHOE YCKOPEHUE TOUKHU: @, = n =o’R
1.1.9 | Teepnoe teno. [TocTynaTensHOE U BpalaTeabHOE IBUKECHHE
TBEPJOro Tena
1.2 | JHHAMUHKA
1.2.1 | MuepuuanbHble cucteMsl orcdera. IlepBbiil 3axkoH HbroTona.
IMpuaIn otHOcuTenbsHOCTH ["anmes
1.2.2 m
Macca Tena. IInoTHOCTS BeniecTBa: p = 7
1.2.3 | Cua. TlpuHumn cynepuosuums Cuit: Fy, oo cien = Fy + Fy + ...
1.2.4 | Bropoii 3akon HeroToHa: a1 MatepuanbHoil Touku B UCO
F=ma, Aﬁ:FAt npu F = const
1.2.5 | Tpernit 3akoH Heloroma min _ +—@—@—
MaTEepUabHBIX TOYEK: [, = —IF, F, Fy
1.2.6 |3akoH BCEMHUPHOIO TATOTEHUS: CUIBl IPUTSDKEHUS MEKAY
mm
TOYCYHBIMH MaccaMy paBHBI F = G1—22
R
Cuna TsoKecTH. 3aBUCHMOCTH CHIIBI TSDKECTH OT BBICOTHI /1 HaZ
MOBEPXHOCTHIO TUIAHETHI PAANYCOM Ry:
GMm
mg=——
2
(R, + )
1.2.7 | JIBmkeHne HEOECHBIX TeNl M UX HCKYyCCTBEHHBIX CITyTHHKOB.
GM
ITepBast KOCMUYECKasA CKOPOCTh: U, = +/Z R, =
R
0
1.2.8 | Cuna ynpyroctu. 3akoH I'yka: F, = —kx
1.2.9 | Cuna tpenus. Cyxoe TpeHHe.
Cuna tpenus cronpxenws: F, = pN
Cuna tpenus nokost: F, < uN
KoaddunmeHnt tpenus
1.2.10 F,
JlaBnenue: p =——
S
1.3 | CTATHKA
1.3.1 | MoMeHT CuIIbl OTHOCUTEIHHO OCH
BpAICHUS: o
M = Fl, rne [ — nnedo cwibl F
OTHOCHUTEJIBHO OCH, IPOXOAsIIEH uepe3 F
TouKy O IEePUCHAUKYISIPHO PUCYHKY
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1.5 | MEXAHUYECKUE KOJIEFAHUA U BOJIHbI
1.5.1 | FapMoHunueckue konebaHusi. AMIIIUTYAA U (a3a KoJieOaHui.
Kunemaruueckoe onucanue:
x(t) = Asin(of +¢,),
v, () =x/,
a (t)=(v,), =—0’x(t).
JlnHaMH4eckoe onrucaHue:
ma, =—kx, e k=mo’.
DHepreTuyecKoe ONMMcaHne (3aKOH COXPAHCHUSI MEXaHUIECKOH
mv® kx* mul, KA’
SHEPTuM). —— +—— = — " = —— = const.
2 2 2 2
CBs13b aMILTUTY bl KONIEOAHUH NCXOMHOM BEIUUUHEI C
aMIUTATYaMH KOJIeOaHui e€ CKOPOCTH U YCKOPEHHUS:
Umax = CUA, amax = 0‘)2A
1.5.2 . 2n 1
INepuox u yacrora konebauuit: 1'=—=—
(O IAY
ITepron MaybIXx CBOOOJHBIX KOJEOAHUH MAaTEeMaTHYECKOTO
/
mastHuka: 1 = 21t\f .
g
Ilepuon cBoOOmHBIX KoNeOaHWH MPY)XKUHHOTO MAasTHUKA:
T = 271\/E
k
1.5.3 | Bemyxaennsle konebanus. Pezonanc. Pe3onaHcHast KpuBast
1.5.4 | Ilonepeunsle u IIPOJIOJIbHBIE BOJIHBIL. CkopocTb
pacHpoCTpaHeHUS U JUITMHA BOJHBL: A =0T = g
v
Wntepdepeniust u audpakius BOJIH
1.5.5 | 3Byk. CKOpOCTb 3BYKa
2 MOJIEKY/IAPHAA ®U3HKA. TEPMOJHHAMHKA
2.1 | MOJIEKYJIAPHAA ®U3UKA
2.1.1 | Mopnenu cTpoeHUs Ta30B, XKUIKOCTEH U TBEPIBIX TEI

1.3.2 | YcnoBus paBHOBecus TBepaoro tena B UCO:
M +M,+...=0
Fi+F,+..=0
1.3.3 | 3akon ITackamus
1.3.4 | laBneHue B )kuakocTH, nokosiieiica B UCO: p = p, +pgh
1.3.5 | Bakon Apxumena: F, Apx = =P, eens
eciu Teno v KUAKOCTh nokostes B UCO, 10 Fy,, =pgVyeen.
YcaoBue niiaBaHus Tel
1.4 | 34KOHbI COXPAHEHUA B MEXAHUKE
1.4.1 | Immyasc MaTepHanbHOW TOUKH: p = mD
1.4.2 | IMmynbC cUCTEMBI Tel: P = P, + D, +...
1.4.3 | 3akoH U3MEHEHHS U COXPAaHEHUS UMITYJIbCa!
BUCO Ap=A(P, + Py +..)= F, o D+ Fy poua A+ - 5
BUCO Ap=A(p, + P, +..)=0, ecmu s + Fy oy +-.-= 0
1.4.4 | PaboTa cHIIbL: HA MAJIOM TIEpeMEICHUH
AZ‘F‘-‘Af“COS(XZEY~Ax (}7‘
Ar
1.4.5 | MOWHOCTD CUIIBL: —
A4 F
P=— =F-v-cosa ~
f At—0 v
1.4.6 | Kuneruueckas sHeprusi MaTepuaabHON TOUKH:
mv’>  p’
E KUH = =5
2m
3aKOH U3MEHEHUS KUHETUYECKOI SHEPTUU CUCTEMBL
MaTepuanbHBIX Touek: B ICO AE,, =A + A4, +...
1.4.7 | IloTeHuuanbHass SHEPTHS:
LA NOTCHIIMAJIBHBIX CHII A12 = El notem E2 noteny _AEnoreHu N
IMoTeHuumanpHas SHEPrHs Tela B OJHOPOIHOM IOJIE TSKECTH:
EHOTEHL{ = mgh *
IMoTenmansHas SHEPTHUS YIPYTO IeGOpMUPOBAHHOTO TeENa:
kxz
TIOTCHI = 2
1.4.8 | 3aK0OH U3MEHEHHS U COXPAHEHUSI MEXaHUUECKON SHEPIHHU:
E.uex = EKMH + Enomem; >
B I/ICO AEJ'!E)( = ABCCXHCHOTCHLL CHI®
B I/ICO AEMGX = O’ eCJin ABCCXHEUOTEHH.CVIJ‘I = 0

2.1.2 | TeroBoe IBHKEHHE aTOMOB M MOJIEKYJI BEIIECTBA

2.1.3 | BzaumopelicTBHE YaCTHI] BEIIECTBA

2.1.4 | Iuddy3us. BpoyHoBCcKOe ABMKEHUE

2.1.5 |Mopnens upeansHoro raza B MKT: yacTuuel rasa ABHXYyTCS
Xa0THYECKU M HE B3aUMOJEHCTBYIOT IPYT C JPYroM

2.1.6 | CBsa3p Mexay JaBICHHEM U CPElHEH KUHETHYeCKOH »Hepruen

MOCTYIATENFHOTO TEIUIOBOTO JBH)KCHUSI MOJICKYJ HJICIbHOTO
rasa (ocHoBHOe ypaBHeHHEe MKT):
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— 2 JE—
oy e ()

2
. =—n-&
3 2
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2.1.7

3 noct
A6comotHas temneparypa: 7 =¢°+273K

2.1.8

CBs3p TeMIIepaTypbl Tra3a CO CpelHeH KHHETHYECKOM »Heprueu
TMIOCTYTIATENIbHOTO TEIIOBOTO ABWKEHHS €TI0 YACTHIL:

o 2
gl'lOCT = mOU = é kT
2 2

2.1.9

Vpasuenue p=nkT

2.1.10

MOI[SJ'H) HUACAJIbHOI'O I'a3da B TCPMOJNHAMUKE!
{ypaBHeHneMeHﬂeneeBa- Knaneiipona

BrIpakeHue JUIs1IBHY TPEHHEW S3HEPTUH

VYpaBuenne MenpaeneeBa—Knamneiipona (mpumeHHMBIe (GOpMEI
3aIUCH):

oV =""RT=vRT = NkT, p=PRT
n u
Belpaxxenue i1 BHYTPEHHEH  OSHEPrUM  OJHOATOMHOIO
UJIeaIbHOTO ra3a (MpUuMeHIMBIC HOPMEI 3aIIHCH):

3 3 3m
U==VvRT ==NkT ==—RT =vc T
ok > o ve,

2.1.11

3akoH JlanbTOHA JUIS JABJICHUSI CMECH Pa3PEKEHHBIX Ta30B:
p=p +p,+...

2.1.12

Uzomporieccsl B pa3peXEHHOM Ta3ze C MOCTOSHHBIM YHCIOM
qacTuil N (C TOCTOSTHHBIM KOJHYSCTBOM BEIIIECTBA V):
m3orepma (T = const): pV =const,

nzoxopa (¥ = const): = const ,

nzobapa (p = const): = const .

NN

I'paduueckoe npeacraBiieHne U30MpoeccoB Ha pV-, pT-u VT-
JluarpaMmmax

2.1.13

Hacpimennble u  HeHacwlleHHble mapel.  KadecTBeHHas
3aBUCUMOCTb IUIOTHOCTH U JABJIEHUsS HACBILIEHHOTO Iapa OT
TEeMIepaTypbl, UX HE3aBUCHUMOCTb OT 00BEMA HACBILIEHHOTO
napa

2.1.14

Bnaxxnocts Bo3gyxa.
pnapa (T) — pnapa (T)
pHaCLILLL Tnapa (T) p HaCBIII. I1Tapa (T)

OTHOCHUTEIbHAS BIAXKHOCTE: ¢ =

2.1.17 ‘ [TpeoOpazoBaHue SHepruM B (ha30BBIX MEPEX0IaX
2.2 | TEPMO/IMHAMUKA
2.2.1 | TemoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 | BHYTpeHHss SHEprus
2.2.3 | Teruonepenaya Kak CHOCOO0 M3MEHEHMsS BHYTPEHHEH 3Hepruu
6e3 cosepuicHuss paboThl. KOHBEKIMS, TEMJIOMPOBOIHOCTb,
W3Iy4YeHUEe
2.2.4 | KonnuecTBO TEMIOTHI.
VY nenbHas TEIIOeMKOCTh BemecTa ¢: O = cmAT .
2.2.5 | YienbHas Temiora napoobpasosanus . O =rm.
VenbHas TeroTa mwiasneHus . Q = Am.
V nenpHas TeruioTa cropanus roriusa q: O = gm
2.2.6 |DOnemeHrapHas paboTa B  TepMoIuHamMuke: A= pAV .
Brruncnenne pabotel o rpaduky mpoiecca Ha p V-auarpamMMe
2.2.7 | IlepBblii 3aKOH TEPMOTUHAMHKH:
05, =AU, + 4, = (U, ~U, )+ 4,
Anmnabara:
0,=0= 4,=U,-0,
2.2.8 | Bropoii 3aK0H TepMOIMHAMUKH, HEOOPaTHMOCTh
2.2.9 | Ilpunnuns! neictBus TerioBeix MamuH. KIT/T:
_ Aga wicn QHarp - ‘onn‘ —1- ‘onn‘
Quarp QHarp QHarp
2.2.10 | Makcumansnoe 3Hauenue KII/1. Hukn Kapuo
Taarp ~ Txon Teon
men = fapne THarp - THarp
2.2.11 | YpaBHenue Temnosoro 6ananca: O, +0, +0; +...=0.
3 SJIEKTPOJHHAMHUKA
3.1 | QJEKTPHYECKOE IIOJIE
3.1.1 | Dnektpuszanus Ten ¥ €€ MPOSBICHHUS. DJICKTPUUYCCKHHA 3apsil.
JIBa Buza 3apsia. DieMEeHTapHbII JIEKTPUYECKUN 3apsaj. 3aKoH
COXPaHEHUS HIICKTPHIECKOT0 3apsaa
3.1.2 | BzaumoneiictBue 3apsnoB. Toueunsie 3apsabl. 3akoH Kyiona:
F:k“h"z‘qz‘ _ 1 .‘ql"z“h‘
r dme, r
3.1.3 | Dnekrpuueckoe nosie. Ero pelicTBue Ha IIEKTPUUYECKUE 3aPsi/Ib

2.1.15

H3meneHue arperaTHbIX COCTOSTHHI BCHICCTBA: HCIIApCHUC U
KOHJACHCA YA, KUIICHUEC )XUIKOCTH

2.1.16

H3meneHue arperaTHbIX COCTOSIHHI BC€OICCTBA: IUIABJICHUC H
KpUCTAJUIU3al UL
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323

U
3akon Oma 11 yuactka nenu: [ = R

324

DJeKTpHYEeCcKOe CONPOTHBICHHE. 3aBUCHMOCTE CONPOTHBIICHU
OJTHOPOJIHOTO IIPOBOJHHKA OT €ro JJIHMHBI U CCUCHUS. Y ICNBHOE
/

COIMIPOTHUBJICHUEC BCILICCTBA. R= pE

325

Hctounuku Toka. OJIC U BHYTIpeHHEEe CONPOTUBIICHUE

CTOPOHHHX CHJI

q

HCTOYHHKA TOKa. £ =

3.2.6

Bakon Oma s
3JEKTPUYECKOW  IEMu:
£
R+r

MOJHOW  (3aMKHYTOK)
E=IR+1Ir, orkyma &I

327

Hapaﬂneanoe CO€IMHECHUE TPOBOJHUKOB!

1 1 1
I=L+1,+..., U=U,=..., ——=—+—+...
Rnapaﬂn Rl R2

IlocnenoBarenbHOE COCIMHEHUE IIPOBOJHUKOB:
U=U,+U,+..., [ =1,=..., R, =R +R, +...

T10CJI

328

Pabora snexrpuueckoro toka: A4 = [Ut
3akon Jixoyms—lenna: O = >Rt

329

MONIHOCTH IEKTPHYECKOTO ToKa: P =— =IU.
At At—0
TermioBast MOITHOCTD, BBIACIsIEMasi HA PE3UCTOPE:
U 2
P=I"R=—.
R

MomuHOCTs HCTOYHUKA TOKA: P, = % =&l
t
At—>0

3.2.10

CB0OOIHBIE HOCUTENH YJICKTPHYECKHUX 3apSI0B B IIPOBOJTHUKAX.
MexaHu3Mbl TPOBOJUMOCTH TBEPIBIX METAJUIOB, PACTBOPOB U
pacriaBoB 3JICKTPOJIUTOB, rasos. [TomynpoBOTHUKH.
[TosrynnpoBOAHMKOBBIHM 11O

3.14 . - F
Hanpsx€HHOCTB NIEKTPHIECKOTO MO £ =
qnpoﬁl—mﬁ
ITone Toueunoro 3apsana: E, = k% ,
;
OJHOpOIHOE noje: E = const .
KapTusbl 1uHMM 9THX noaeH
3.1.5 | IloTeHUMaIbHOCTD AIEKTPOCTATUUECKOTO TOJIS.
Pa3sHOCTB MOTEHIMANIOB U HANIPSKEHHE.
A, =q(p, —0,)=—gA9=qU
IMoTeHnmansHas SHEPrHUs 3apsga B JIEKTPOCTATUIECKOM IIOJIE:
W=qo.
w
INoreHuunan 31eKTPOCTATUYECKOrO HMOM: P =—.
q
CBs3b HaNpsDKEHHOCTU IOJIL M PA3HOCTU IOTEHIMANOB JUIS
OJIHOPOAHOTO 3JIeKTpocTaTuueckoro noms: U = Ed .
3.1.6 | IIpuHUUN Cyneprno3uuy IEKTPUIECKUX TOJIEH:
E=E+E,+..., 0=¢,+¢,+...

3.1.7 |IIpoBomHMKM B  DJIEKTPOCTATUYECKOM  IIONE.  YCIIOBUE
paBHOBECHS 3aps0B: BHYTpH IpoBogHuka £ =0, BHyTpH U Ha
MOBEPXHOCTH IIPOBOJIHUKA ( = cOnst .

3.1.8 | JudnexTpuku B 3JEKTPOCTaTUYECKOM Tojie. Juanexkrpuueckas
IIPOHUIIAEMOCTh BELIECTBA €

3.19 . q
Konnencarop. Dnexrpoémkoctb koHzieHcaropa: C = U

. €gyS
DNeKTPOEMKOCTB IIIOCKOTo KoHeHcaTopa: C = =¢eC,
d

3.1.10 | [TapannenbHOE COeqMHEHNE KOHAECHCATOPOB:
4=q+qr+..., Uy=U,=..., Cppry =C +C, +...
ITocnenoBaTenbHOE COEAUHEHNE KOHAEHCATOPOB:

1 1 1
U=U+U,+..., q=q,=..., ——=—+—+...
Cnoc;t Cl C2

3.1.11 qU cU?* ¢*

OHeprus 3apsyKEHHOro KoHaeHcaropa: W, =——=——=—

2 2 2C
3.2 | 34KOHbI IIOCTOAHHOI'O TOKA

3.2.1 Agq .

Cuna toka: [ =— . Hocrosiunslii TOK: I = const .

t At—0

Jli1s IoCTOsIHHOTO TOKa g = It

3.2.2 | YcnoBus cymecTBOBaHUS AJIEKTPUUECKOrO TOKA.

Hanpsokenne U n OJIC ¢
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3.3

MAT'HUTHOE I10JIE

3.3.1

MexaHnudeckoe B3aMMOJCHCTBUE MarHUTOB. MarHuTHoe moue.
Bexkrop MmarmutHOM wuHAykuuu. IlpuHnun cynepno3unuu
MarHUTHBIX IOJIEH: Ezél +E’2 +... . JluHMM MarHuTHOIrO
noms. KapTuHa MHHUMIA OIS MOJIOCOBOTO H ITOJKOBOOOPA3HOTO

IIOCTOSAHHBIX MarHuTOB

332

OnbiT Opcrena. MarnutHoe 1ON€ NPOBOJAHUKA C TOKOM.
Kapruna nuHuMi noJS JUIMHHOTO HPSMOrO IPOBOJHHMKA MU
3aMKHYTOTr0 KOJIbIIEBOTO IPOBOJAHUKA, KATYLIKH C TOKOM.

333

Cuna Amrepa, e€ HanpaBJIeHHUe U BEIHINHA!
F, =1IBlsin o, rae o — yroi Mex/1y HanpasiIeHHEM

IMPOBOJHHKA U BEKTOPOM B

334

Cuna Jlopenua, e€ HanpaBiIeHUE U BEIUYHMHA!
F,,, =|avBsina, rae o — yroa Mexay BeKTopaMu U U B
JIBI>KeHME 3apsKEHHOM YacTHUIIBI B OTHOPOAHOM MarHUTHOM
none

34

OJIEKTPOMATI'HUTHAA UHYKIUA

3.4.1

Mook BEKTOPa MarHUTHOM
nanyknuu: @ = B, S = BS cos o

342

SIBnenue snekTpoMarHuTHON MHAYKIuK. D1C HHIyKIHUU

343

3aKoH a5eKTpoMarHuTHON nunnykuuu dapanes:
AD
A

’
t

At—0

344

O/1C HHAYKIXH B IPSIMOM NIPOBOAHUKE ATWHOH /, IBIKYIIEMCS
CO CKOPOCTBIO U (D 1 f) B OTHOPOJHOM MarHUTHOM

none B:

|5,| = Blusina, Tie o — yroi MexAy BeKTopaMu B U U ; ecliu

I LB u o1B,10||=Blv

345

[IpaBuno Jlenna

3.4.6

WnpykrtuBHOCTD: L = ? ,um © =11,

Camonnnyknus. 9J1C camounaykuuu: &, = —Lﬂ =-LI'

! At—0

3.4.7

2
LI
OHeprust MarHUTHOTO MO KaTYLIKH C TOKOM: W, = By
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3.5

OJIEKTPOMAI'HUTHBIE KOJIEEAHNUA U BOJIHBI

3.5.1

Kone6aremnpHbrit KOHTYP. CBobonHBIE
3JIEKTPOMATHUTHBIE KOJeOauus B uneanbHom ¢ L
KoJIeOaTeIbHOM KOHTYpE:

q(t) = Gnax Sll’l(())t + (\DO)

[(t) = q[, = (quwc COS(O)t + (pO ) = Imax COS((Dt + (pO)
@ T T =2nJLC o=2"-1

opmyna Tomcona: T =27 , OTKyJla O =—=—

T JLC
CBs3b aMIUTUTYIBI 3apsifia KOHICHCATOPa C aMIUIUTYXON CHIIBI

TOKa B KONIEOATEIbHOM KOHTYPE: ¢, = —.

352

3aKOH COXPaHEHUs SHEPTUU B KOJI€OATEIbHOM KOHTYpE:
cu? . LI* Ccu;,. LI,
2 2 2

= const

353

BeIHY)KIeHHBIC 3IIEKTPOMAarHUTHbIEC Koiebanus. PezoHanc

354

ITepemennsiii Tok. [Ipou3BoACTBO, mnepenavya u noTpebrIcHUE
IEKTPUUECKOU S3HEPIUU

355

CBOJCTBa JIEKTPOMATHUTHBIX BOJIH. B3anMuasi opueHrauus
BEKTOPOB B DJIEKTPOMArHUTHOM BOJIHE B Bakyyme: E L B 1 ¢.

3.5.6

[lxama 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
9JIEKTPOMATHUTHBIX BOJH B TEXHUKE U OBITY

3.6

OIITHKA

3.6.1

ITpsimonuHeitHOe pacpocTpaHEHUE CBETa B OJHOPOJHOMN cpee.
JIyu cBera

3.6.2

3aKOHBI OTpaXCHHUA CBCTA.

3.6.3

IMoctpoenue H300paKeHNH B INTOCKOM 3epKayie

3.64

3aKOHBI IIPEJIOMJIEHHS CBETA.
Ipenomienue cBeta: 1, SinoL = n, Sinf3.

N c
AOCOIOTHBIH ITOKa3aTeNb MPEIOMIICHUS: Ny, = —.
v

N n, v
OTHOCUTENBHBIN IOKA3aTeNb MPETOMIEHHS: N, =—==—1,
nv
Xon Jtyueil B Ipu3Me.
COOTHOIIIEHHE YaCTOT U JUIMH BOJIH [IPU MIEPEXOIE
MOHOXPOMATHYECKOTO CBETA Uepe3 TPAHHUILy pasjielia JABYX

ONTUYECKUX CPENl: V| =V,, WA =N\,

3.6.5

IonHoe BHYTpEHHEE OTPKEHMUE.
[IpenenbHbIN yro MoJIHOTO
BHYTPEHHETO OTPaKEHUS: >

n2
Op

sinq,, =——=—*

n OTH nl
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3.6.6 | Cobuparonie M paccedBarollie JIMH3bI. TOHKas JIMH3A.
DoKyCcHOE pacCTOSHUE U ONTHYECKas CHIa TOHKOM JIMH3BI:
p=t

F

3.6.7 | ®opMyna TOHKOH JTMH3BI: d
1 1 1 1
—+—=—.

d [ F H F
VBenuueHue, gaBacMoe
o h f F h
JMH3OHU: [ = — =~ f
H d
A 4

3.6.8 | Xox syua, mpoieamero JUH3Y 10 MPOU3BOJIBHBIM YIJIOM K €8
rNIaBHOW ontudeckoil ocu. [loctpoeHne n3o0pakeHUil TOYKK U
OTpe3Ka MPSMOI B COOMPAIOIINX U PACCEHBAIOLINX JIMH3AX U UX
cUCTeMax

3.6.9 | ®oroanmapar Kak ONTHYECKUN TPUOOP.

['ma3 xak onTHyeckas cuctemMa

3.6.10 | UuTepdepenuns cBeta. KorepeHTHbIE HCTOYHHMKH. Y CIIOBHUS
HaOIrO IeHHS MaKCHMYyMOB u MUHHMYMOB B
UHTePQEPCHIIMOHHON  KapTHMHE  OT  JBYX  CHH(A3HBIX
KOTE€PEHTHBIX UCTOYHUKOB
MaKCHUMYMBI: A:Zm%, m=0,+1,£2,+£3, ...

A
MHHHMYMBI: A=(2m+l)5, m=0,£1,£2,+£3, ...

3.6.11 | Audppakmus csera. JudpaxkumoHHas pemérka. Y CIOBHE
HaOJIOICHHSI TJIABHBIX MAKCUMYMOB IIPH HOPMAJILHOM TaJCHUN
MOHOXPOMAaTHUYECKOI'0 CBETA C AJMHOM BOJIHBI A Ha PELIETKY C
nepuogoM d: dsin ¢, =mk, m=0,£1,£2,£3, ...

3.6.12 | ucnepcus cBera

4 | OCHOBBI CIIEIIHAJIbHOH TEOPHH OTHOCHTEJIBHOCTH
4.1 | VlHBapuaHTHOCTh MOAYJISI CKOPOCTH cBeTa B BakyyMme. [Ipuniun
OTHOCUTEIBHOCTH DHHIITEIHA
4.2 DHeprus CBOOOIHON YaCTHIBL: E = me’ —
1-Y
CZ
NMmynec yacTUUbL: p = mv —.
1-v
CZ
43 CBsI3b MacChl U SHEPTHU CBOOOTHON YaCTHIIBI:
E* - (pc)2 = (mc2 )2 .
OHeprust Nokos cBOOOHOM yacTHLbl: E, = mc?
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5 KBAHTOBAA ®U3HKA
5.1 | KOPIYCKYJIAPHO-BOJIHOBOH IV AJIH3M
5.1.1 | T'umore3a M. ITnanka o kBantax. ®opmyna [lnanka: £ = hv
5.1.2 h
®otonbl. DHeprus porona: E =hv = TC = pc.
E hv h
Nmnynec doToHa: p=— = w_a
c ¢ A
5.1.3 | ®oroapexr. OmbiTel A.I'. CroneroBa. 3akoHHI poTOdhPeKTa
5.1.4 | YpaBHenue DitHmreitna 1is poroaddexra:
Etbomua = Aumxoua + Exm-x max
he he
rne E oToHa hv=— > ABbeoua = hVKp =7 >
A -
o = 2 = €U,
2
5.1.5 | BonHoBsle cBoiicTBa yactull. Bonnsl e bpoiins.
. . h h
Juna BonHb! fe bpoiins aBuxyeiics yacTHLpl: A = — = Pt
p m
KopnyckynsipHo-BonHOBoW ayanu3Mm. Judpakiuus 31eKTpOHOB
Ha KpUCTAIIIaX
5.1.6 | JaBnenue cBera. JlaBjaeHue cBeTa Ha MOJIHOCTHIO OTPAKAIOILYIO
MTOBEPXHOCTh U Ha IOJIHOCTHIO MOTIOMIAONLYIO TOBEPXHOCTh
5.2 | QU3UKA ATOMA
5.2.1 | [InanerapHas MOJieNIb aTOMa
5.2.2 | [ocrynarel bopa. M3nyuyenue u noraonieHue GOTOHOB MPH
Iepexo/ie aToMa ¢ OJHOTO YPOBHS PHEPTUH Ha JPYTOM:
W =€ < |E, B,
5.2.3 | JluneiluaTble CIEKTPBHIL.
CrieKTp YpOBHEH SHEPrUH aToMa BOJIOPO/Ia:
E, =" 123,
n
5.2.4 | Jlazep
5.3 | ®U3UKA ATOMHOI'O AJIPA
5.3.1 | Hyxmonnas monens simpa ['eitsenOepra—Banenko. 3apsin sapa.
MaccoBoe uuciio sipa. Mzotonsl
5.3.2 | DHeprusl cBsI3U HYKJIOHOB B siipe. SlaepHble CUIIB
5.3.3 | ledexr maccr sapa 5X: Am=Z- m, +(A —Z)~ m, —mg,..
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5.3.4 | PaguoakTUBHOCTD.

Anbda-pacman: 5 X— Y + jHe.

Bera-pacniag. DIeKTpOHHBIN B-pacma: éX—)Zﬁ‘lY + 7(1)8 +V,.
Tosurponnsiii B-pacnan: 5 X—>, Y + & +v,.

I'amma-uznydeHue

535 _L
3aKOH paJuoaKTUBHOIO pacnaja: M| (t) =N,-2 T

5.3.6 | SAnepusbie peakuuu. JleneHue U CUHTE3 siAEP

Pazpneu 2. IlepeyeHnb Tpe6OBaHUIl K YPOBHIO IOAT0TOBKH, IPOBEPSIEMOMY
HA e/IMHOM IOCyJapCTBEHHOM 3K3aMeHe 1o (pusuke

Kon TpebGoBaHNS K YPOBHIO ITOATOTOBKH BBIITYCKHIKOB, OCBOCHHE
TpeboBaHHS KOTOpBIX npoBepsiercs Ha ET'D

1 3uams/Ilonumams:

1.1 CMBICH (PU3MYCCKUX MTOHSITUN

1.2 CMBICT (PU3HYECKUX BENUIUH

1.3 CMBICI (U3MYECKHX 3aKOHOB, IPUHIMIIOB, IOCTYJIATOB

2 Yuemns:
2.1 OITNCHIBATh M OOBSACHATB:

2.1.1 (l)I/ISI/I‘IeCKI/IC SABJICHUA, (bPISI/I‘IeCKI/IC SIBJICHUSI M CBOMCTBA TeJl

2.1.2 | pe3ynpTaThl 3KCIEPUMEHTOB

2.2 OIKCHIBATH (dhyHIaMeHTaIbHBIC OTIBITHI, OKa3aBIIHE
CYIIECTBCHHOE BIIMSHHE HA Pa3BUTHE (PU3UKH

2.3 MPHUBOAUTH MPUMEPHI MPAKTUYECKOTO MPUMEHEHUS (HU3UUYECKUX
3HaHUH, 3aKOHOB (DU3UKHU

2.4 onpeneNaTh XapakTep (U3MYECKOro mpolecca Mo Trpaduky,

tabnune, ¢opMyie; MPOXYKTHl SICPHBIX PEaKIUH Ha OCHOBE
3aKOHOB COXPaHEHHs DJIEKTPUUECKOI0 3aps/ia U MacCOBOIO YMCIa

2.5 2.5.1 |omnMyarh TUMOTE3bl OT HAYYHBIX TEOPHii; JlenaTh BBIBOJBI Ha
OCHOBE OKCHEPUMEHTAJIBHBIX JAaHHBIX; IPHUBOJUTH IPUMEDPHI,
MOKAa3bIBAIOIIME, YTO: HAOMIOACHUS M 3KCIEPUMEHT SBIISIOTCS
OCHOBOW /ISl BBIABMDKEHUS THIIOTE3 WM TEOPUH, IO3BOJISIOT
MIPOBEPUTHh HWCTHHHOCTh TEOPETUYECKUX BBIBOJOB; (QH3HYECKas
TeOpHs JaeT BO3MOXHOCTh OOBSCHITH W3BECTHBIC SIBICHUS
MPUPOJIBI U Hay4HBIE (DAKThI, IPEJCKA3bIBATh €IIe HE U3BECTHHIC
SIBIICHHS;
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252

NIPUBOAUTH IPUMEPBl  ONBITOB, WILIIOCTPUPYIOIIUX,  YTO:
HaONIOAEHNS W SKCIEPUMEHT CIIy’KaT OCHOBOH IJISI BBIABIDKCHUS
TUIIOTE€3 U IIOCTPOCHUS HAYYHBIX TEOPHUH; HKCIEPUMEHT
NO3BOJISIET IIPOBEPUTh HCTUHHOCTb TEOPETHYECKHUX BBIBOJIOB;
¢u3ndeckass TeOpHs JaeT BO3MOXKHOCTh OOBSACHATH SIBICHUS
MpUpPOIBl M HaydHbIe (aKThl; (QU3MYeckas TEOPHs IO3BOJSIET
HpeJICKa3bIBaTh €Il HE M3BECTHBIE SBICHHUA U MX OCOOEHHOCTH;
mpu  OOBSICHEHMM  NPHUPOAHBIX  SBICHUH  HCIIONB3YIOTCS
(u3nyeckue MOAENH; OAWH U TOT K€ NPHUPOTHBIA OOBEKT MIIN
SIBJIEHUE MOXHO MCCJIE0BaTh Ha OCHOBE MCIOJIb30BaHUS Pa3HbIX
Mozeneil; 3akoHbl GU3UKU U (HU3HMYECKUE TEOPHUH HUMEIOT CBOU
OIIpeJeJICHHbIE TPAHULIBI IPUMEHUMOCTH

253

U3MEpATh (U3NUECKHE BEIMYUHBI, NPEJICTaBIATh PE3YIbTAThI
U3MEPEHHH C YIeTOM UX MOTPEUTHOCTEN

2.6 OPUMEHATh IOJYYCHHBIC 3HAHUS [UI PEUICHHS (H3UYECKHX
3amau
3 Hcnonvzoeams npuodpementsle 3HanuA u yMeHUA 6 NPAKMUYECKOIL

0eAmenbHOCMU U NOGCEOHEBHOIL HCUSHU OJ1A:

3.1

obecrieueHust 0€30MACHOCTH JKU3HENESTENbHOCTH B IIpoliecce
HCTIONb30BaHUS TPaHCHOPTHBIX CPEZCTB, OBITOBBIX
JNEKTPOIPUOOPOB, CPEICTB PAIUO- U TEIEKOMMYHHUKAIIHOHHOM
CBSI3W; OICHKH BJMSHUS Ha OpPraHW3M 4YelOBeKa W JIpyrue
OpPraHU3MBbl 3arpsS3HEHUs] OKPY’KaIOIIeH Cpelbl; paluOHaILHOTO
MIPUPOIOTIONB30BAHNUS M OXPaHBI OKPY’KAIOIIEH Cpeibl;
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ompeaeneHNs: COOCTBEHHOM MO3UIMH IO OTHOIIEHHIO K
9KOJIOTHYECKHM TPoOJIeMaM U MOBEJCHUIO B MPUPOAHON cpesie
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