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1. OBILIME YKA3AHNA

1.1 BcerynurenbHble HCTBbITaHUS (9K3aMeH) MO (U3MKE TMPOBOAMUTCS B COOTBETCTBHU C
[TpaBunamu npuema Ha oOydeHue 1o 0Opa3oBaTENIbHBIM IIPOrpaMMaM BbICIIEr0 0O0pa3oBaHUs —
nporpaMMaM OakanaBpuaTa, mnporpamMmam maructparypel B I'BOY BO «Hwmkeropoackuii
rOCyJIapCTBEHHBIN WHKEHEPHO-IKOHOMUYECKH yHUBepcuTeT» B 2023 roay (manee — IlpaBuna
npuema) i aOUTYPHEHTOB, MOCTYMAIOUNIMX Ha OOy4YeHHE MO NporpaMMam OakajaBpuaTta,
[TopsiaikoM npoBeieH!s BCTYIMTENbHBIX UCIIBITAHUIN C IPUMEHEHHEM JIEKTPOHHOI0 00yUYEeHHS U
JTUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHUH.

1.2 Dx3ameH 1o pU3HKE TPOBOIUTCS B MUCbMEHHOU (popme.

1.3 Dx3ameH 1o (U3UKE MOXKET MPOBOAUTHCS C MPUMEHEHHUEM DJIEKTPOHHOTO OOY4YCHHS U
JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

1.4 Tlepen BCTyNHUTEIbHBIM HCIBITAHUEM JUIS A0UTYPUEHTOB IPOBOIUTCS KOHCYJIBTALIUS IO
COJICPXKAHUIO IPOTrpaMMbl BCTYIMTEIBHOTO MCIBITAHMS, MO MPEIbSBIAEMBIM TpPEOOBaHUSM,
KPUTEPUSAM OLICHKHU.

1.5 B kauecTBe 3K3aMEHAILMOHHOI'O MaTepualla UCIOJIb3yeTCsl MaTepual 10 BCEM OCHOBHBIM
paizenamM Kypca (U3MKHM: MeXaHMKa, MOJEKyJsapHas (u3uka W TEepMOJAWHAMHKA,
anekTpoauHaMuka U ocHoBbl CTO, kBaHTOBas (PU3MKA U HJIEMEHTHI ACTPOPUUKU.

1.6 Ha »k3amene mnpoBepsieTcsi 3HAHHE (PU3UUECKUX BEIWYMH, (PU3NYECKUX MOHATHH,
3aKOHOB; BJIaJICHUE HAaBbIKAMU MPUMEHEHUS! OOIIMX METOJI0B (PM3UKU K PEIICHUIO KOHKPETHBIX
3az1ad.

1.7 Pabora cocrout m3 aByx 4actedt u coxepxutr 30 3amanuii. Yacte 1 comepxkut 23
TECTOBBIX 3aJJaHUS 3aKPHITOrO TUMA M OTKpBITOro Tuna. Yacts 1 mpoBepsieT ycBoeHue Hanbomee
BOKHBIX (DU3WYECKUX TOHSTHH, MOJENEH, SBICHUA W 3aKOHOB, 3HAHUSI CBOMCTB KOCMHUYECKHX
O00BEKTOB, YMEHHUS HCIIONb30BaTh MOHATHA W 3aKOHBl (DM3MKM JUId aHaJIW3a pPa3InYHbIX
npoueccoB U siBieHud. Yactb 2 comepkUT 7 3aJaHuil ¢ pa3BEpPHYThIM OTBETOM, INPOBEPSET
YMEHHUSI MCIONb30BaTh MOHATHA M 3aKOHBI (DM3MKM s aHAlW3a pa3IMYHBIX IPOLIECCOB H
SBJICHUHM, YMEHUS pellaTh 3aJaud Ha MPUMEHEHHE OJJHOTO-IBYX 3aKOHOB ((popmyr) mo Kakoii-
a100 M3 TeM MIKOJIBHOTO Kypca (PU3MKM, a TakKe yMEHHs HCIOJIb30BaTh 3aKOHBI U TEOPHH
(GU3UKY B U3MEHEHHOUN WJIM HOBOW CUTYAIIHH.

1.8 TIlpomomxurtenbHOCTh dK3ameHa — 235 MuHyT. Ecim sk3aMeH mnpoBoauTcs ¢
MPUMEHEHHUEM 3JIEKTPOHHOTO OOYy4YEeHMs U JUCTAHIIMOHHBIX 0Opa30BaTENbHBIX TEXHOJOTHH, TO
€ro NPOAOIKUTENBHOCT COCTaBIsAET 250 MUHYT.

1.9 Ha »k3aMeHe pa3pemieHo WCIOIb30BaHUE HEMPOrPaMMHPYEMOTo KallbKyssTopa (Ha
KaX/I0r0 aOUTYpHEHTa) C BO3MOXHOCTBIO BBIYMCIEHHS TPUTOHOMETPUYECKUX (YHKUHUH (cos,
sin, tg) ¥ TMHEUKH.

2. TPEBOBAHUA K [TPOBEAEHNIO BCTYIIMTEJIBHOI'O 5K3AMEHA

2.1 Jlomyck aOWUTYpHEHTOB 0 5K3aMEHa OCYIIECTBIISETCS MOCTe MPOXOXKICHUS HMH
npoueAypbl UACHTU(DUKAIIMY TUIHOCTH.

2.2 Ilpu mnpoBeJeHMH BCTYNUTENBHOI'O HCHBITAHUA 10 (u3uke 0e3 NpUMEHEHHs
3JIEKTPOHHOr0 O0yUYEeHMs U AUCTAHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTUH 3K3aMEHALIMOHHBIN
MaTepHall IpeAOoCTaBIseTCS HE MEHEee YeM B JIByX BapHaHTaX, BapUAHTHI CpeU aOUTYypUEHTOB
pacrpenensrorcs sk3ameHatopoM. [Ipu npoBeeHUH BCTYNUTENBHOIO UCHBITAHUS 1O (U3MKE C
NPUMEHEHHEM JJIEKTPOHHOTO OOYyYeHHUS W JUCTAHIMOHHBIX O00pa30BaTEIbHBIX TEXHOJIOTUH
3aJlaHUs PACIIPECIIAIOTCS CIIydyaliHbIM 00pa30M aBTOMATUYECKH IEKTPOHHON MH(POPMALIMOHHO-
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oOpa3zoBatenbHOil cpenoit yHuBepcutera (OMOC), xoTopas MCHOIB3YETCsl NPU NPOBEACHUU
9K3aMeHa.

2.3 Bpewms, oTBemeHHOe A ClAa4M SK3aMEHA, OTCUMTHIBAETCS C MOMEHTa JOCTyIa
abuUTypHEeHTa K 3K3aMEHALMOHHOMY MaTepuay.

2.4 Ilpm mnpoBedeHUM BCTYNUTENBHOIO HWCHBITaHUA 10 (u3nke 0e3 NPUMEHEHUS
3JIEKTPOHHOIO OOYYEHHUsI U JTUCTAHLMOHHBIX 0Opa30BaTENbHBIX TEXHOJOTHI SK3aMeHallMOHHAs
paboTa opopmiIsieTcst Ha JIMCTaxX CO MITaMIIOM yHUBepcuTeTa. [1o ncTeueHnn OTBEICHHOTO IS
9K3aMeHa BPEMEHH JIMCThI 9K3aMEHAIIMOHHON paboThl aOUTYpUEHT cAaéT 3k3ameHaropam. [lepen
MPOBEPKON SK3aMEHAIIMOHHONW palOThl BCE HK3aMEHAIIMOHHBIC JUCTHI (TUTYJIBHBIA JIKCT,
YUCTOBUKH, UEPHOBHUKH) TMepenarorcss B IIpueMHyl0 KOMHCCHIO, TIA€ OHH HIH]pyroTCs
npencraButenieM llpuemHoil komuccuu. Ilpm 3TOM KakqoMy aOUTYpHEHTY NpPUCBAUBACTCS
YCIIOBHBIM KO, KOTOPBII NPOCTAaBJIAETCS HAa TUTYJBHOM JIMCTE M Ha KaXKJOM YHCTOBHKE U
YepHOBHKE. Bce JMCTHI ¢ 3amHCIMUA JaHHOTO a0UTYypUEHTa CKPETUISIOTCS B €IUHBIA KOMILICKT.
TuryneHble TUCTHI XpaHATcs B [IpueMHOI KoMHCCHH, @ KOMIUIEKThI YMCTOBUKOB M YEPHOBUKOB
NepeaaroTCs MPEICeaTeNli0o WM WICHY NpPeAMETHOW SK3aMEHAIIMOHHOW KOMHCCHHU IS
npoBepku. [IpoBepka MHCbMEHHBIX PAa0OT MPOBOIUTCS TOJNBKO B IMOMEIIEHUH YHUBEPCUTETA.
3amaHus SK3aMEHAIIMOHHON Pa0OTHI, BEIIOJIHEHHBIE a0UTYPHUEHTOM Ha THUTYJIEHOM JIUCTE WJIH Ha
ero o0opore, a Tak e Ha YePHOBUKAX, HE IPOBEPSIOTCS 3K3aMEHATOpaMH M INPETEH3UH 10 HUM
He mnpuHHMaroTcsa. Ilocine mpoBepku Oayuibl BBICTABISIIOTCS Ha JK3aMEHAIMOHHOW paboTe.
[TpencraButens [IpueMHON KOMUCCHN TPOU3BOIUT JI€KOAUPOBAHUE MUCbMEHHBIX padoT. bamsl,
IPOCTaBJICHHBIE YK3aMEHATOpPaMU Ha INMHUCHBMEHHBIX padoTax, 3aHOCATCS B HK3aMEHAIIMOHHYIO
BEZIOMOCTH U MOJIMTUCHIBAIOTCS 9K3aMEHATOPAMHU.

2.5 Ilpu mnpoBeAeHMM BCTYNHUTEIBHOIO UCHBITAHUS MO (U3UKE C [PUMEHEHUEM
3JIEKTPOHHOTI'O OOYYEHUS U TUCTAHLMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUN OTBETHI Ha 3aJaHUS
1 — 12 BriOuparoTcs abUTypHEHTaMH U3 MpeIaraéMbIX BApHAHTOB, OTBETHI Ha 3amanus 13 — 23
BHOCATCS abutypueHtamu B mnpemnaraemyro OHMOC 3ony, orBetsl Ha 3amanus 24 — 30
NPUKPEIUIIOTCST dK3aMeHyeMbiMu B (opmare pdf, jpeg, jpg, png, tiff, bmp B cpokn,
YCTaHOBJICHHbIE BPEMEHEM INPOBEJEHUs dK3aMeHa. Ecim pacuimpeHre UMeHH NMPUKPENIIEHHOTO
¢aimta HEe COOTBETCTBYET yKa3aHHOMY BBIIIEe opmaTy, ¢ain moBpexacH, (aiin He yraeTcs
OTKPBITH M3-3a NPOOJEM C COJAEPNKHUMBIM U (WIM) HEBO3MOXKHO PACCMOTPETh, OJHO3HAYHO
NPOYUTATh COACPKUMOE MPUKPEIUICHHOTO IOKYMEHTa, WICHBl SK3aMEHAI[MOHHOW KOMHUCCHU
MOTYT HE NpPOBEPATH 3a/laHue U olleHUBaTh ero B 0 GayoB. 3agaHue oueHuBaercs B 0 Gansos,
€CIIM TIPUKPEIUICHHBIH OTBET COIEPKHUT 3JIEMEHTHl aJTOPUTMHUYECKOT0, MAIIMHHOTO WU
MaIllMHHO-OPHUEHTUPOBAHHOTO SI3bIKA.

2.6 OrneHka 3a 9K3aMeH 00BABISETCS B COOTBETCTBUH ¢ [IpaBruinamu npuema.

3. CHCTEMA U KPUTEPUU OLIEHUBAHUS SK3AMEHAILIMOHHOM PABOTHI

Pesynbratel cpaum Sk3ameHa oreHuBaroTcs 1o 100-0ammbHON mikanme. MakcuMalbHO
BO3MOXKHast cymmapHasi otieHka - 100 6amioB. MUHUMANBHBINA Oail 71 y4acTHs MTOCTYTAIOIINX
B JlaJIbHEHIIIEM KOHKYpce — 36 OaytoB. AOUTYpHUEHT, HAOpaBIIMKA Ha K3aMeHE TI0 (PU3HKE MEHEe
36 6amioB, K JalbHEUIIIEMY yUacTUIO B KOHKYpPCE HE I0MYCKAeTCs.

PacnpeneﬂeHI/Ie 3aJIaHU 10 YaCTIM 3K3aMEHAIIMOHHOMN pa6OTBIZ

Yacte | Kommuec | Makcumanb [IpoueHT MakcUMaIbHOTO Tun 3agannsa
paboThI TBO HBIN MEePBUYHOTO Oasia 3a
3aJaHui MEPBUYHBII BBIIIOJIHEHHE 3aJaHui JaHHOU
Oamn YacTH OT MaKCHUMaJIbHOT'O

NEPBUYHOTrO 0asuia 3a BCIO
paboty, paBHOrO 52




Yacts 1 23 34 63 TecToBbIe 3a1aHuUs
3aKpBITOTO U
OTKPBITOTO THUTIA
Yacts 2 7 20 37 C pa3BepHYThIM

OTBETOM

Hroro 30 54 100

Kaxxnoe u3 3amanwmii 1 — 12 cunraercs BBHIOJTHEHHBIMU BEPHO, €CIIH 3K3aMEHYEeMbIN BhIOpa
BEpHBI OTBET M3 NPENJIOKECHHBIX. Kakmoe BEpHO BBINOJHEHHOE W3 3agaHui 1 — 12
ouenuBaercs 1 6annom (mepBuuHbIi 6amt). 3aganus 13 — 23 cunTaroTCs BHIOJIHEHHBIMU BEPHO,
€CIM TPaBUIBHO YKa3aHbl TpeOyemMoe 4YHCIIO, MOCIeA0BaTEIbHOCTh YHUCEN, CIOBO HIIU
cioBocoueTanne. Kaxxoe BEpHO BHINIOTHEHHOE W3 3amanuii 13 — 23 oneHuBaercs 2 OamiaMu
(mepBUYHBIN OaJL).

Brimonuenue 3ananuii 24 — 30 — 3a1aHus ¢ pa3BepHYTHIM OTBETOM, OIICHUBAETCS Ha OCHOBE
KpUTEpUEB, MPEICTABICHHBIX B MPHUBEACHHBIX HIDKE TaOJMIAX, 3a BBINOJIHEHHE Ka)XIA0ro
3alaHds B 3aBHCHMOCTH OT TIOJHOTHI W TPAaBWUJIBHOCTH JAHHOTO 3K3aMEHYEeMBIM OTBETa
BbIcTaBIsgeTcs oT 0 10 MakCUMalIbHOTO Oasuia.

DK3aMEHATOpPhl  MPOBEPSIOT  TOJNBKO  COJEp)KAaHUE TIPEJCTABICHHOTO  pCIICHHS, a
OCOOCHHOCTH 3alKMCH HE YYHUTHIBAIOT. [Ipu BBINOJIHEHUH 3aJaHHUS MOKHO HCIIOJIb30BAaTh 0O€3
JIOTIOJTHUTEIILHOTO O00OCHOBaHUS JtOOBIe (DaKThI, CoJepKallecs B yUeOHHMKAX M y4eOHBIX
nocobusx, Bxoaamux B DenepanbHbIl NepeyeHb yUYEOHMKOB, PEKOMEHIYEMBIX K
UCTIONB30BAHUIO  TIPU  pealm3alliii  UMEIONIMX  TOCYJapCTBEHHYIO  aKKPEIUTAIUIO
0o0pa3oBaTeNbHBIX MPOTrpaMM HAYaJbHOrO OOIIEro, OCHOBHOTO OOMIEro, CPeaHEro OOIIero
o0Opa3oBaHusl.

3amanue 24:
Kputepuu onennBanus bannbl
[IpuBeneHo moyiHOE MpPaBUIBHOE PEIICHHE, BKIIOYAIOIIEe MPABWIHHBIA OTBET (B JaHHOM 3

ciydae: hopmyaupyemcsi omeem), 6epHbulil PUCYHOK, 2PAPUK UL CXeMa dJIeKMPUYecKoul
yenu W WCUEPIIBIBAIONINE BEPHBIC PACCYXKICHHUS C MPSAMBIM yKa3aHUEM HAOJFOTaeMbIX
SIBJICHUH U 3aKOHOB (B JJAHHOM CITYYae: nepeuucisitomcs si61eHUsl U 3aKOHbL)

,Z[aH HpaBHHBHBIﬁ OTBCT, U MPUBCIACHO 06’B$ICHCHI/Ie, HO B pCIICHUHU UMCHOTCA OJWH WA 2
HECKOJIBKO M3 CJICAYIOMUX HEAOCTATKOB:

B 00BsicHeHHnU He yKa3aHO WIIM HE MCIIONB3YETCs OJTHO U3 (PU3NYECKHX SIBJICHUH, CBOICTB,
OTIpeNIeJICHUN WM OAWMH W3 3aKOHOB ((hopmyir), HEOOXOIUMBIX JJIsi TIOJIHOTO BEPHOTO
oObsicHeHus. (YTBep)KIeHUE, JeXallee B OCHOBE OOBSICHEHUsS, HE MOJKPEIIeHO
COOTBETCTBYIOIIIUM 3aKOHOM, CBOMCTBOM, SIBIIEHUEM, OIIPE/ICTICHUEM U T.I1.)

" (MJIN)

VYka3aHbl Bce HEOOXOIUMBIE I OOBSICHEHUS SIBJICHUS M 3aKOHBI, 3aKOHOMEPHOCTH, HO B
HUX COAEPKUTCS OAVH JIOTUUECKUI HEJOUET.

n (UJIn)

B pemiennn MMerOTCs JUIIHKAE 3allUCH, HE BXOJAIINE B PELIEHUE, KOTOPHIE HE OTIEIICHBI
OT peIllICHUs] U HE 3aYEPKHYTHI.

" (NJIN)

B pemennn nMeeTcst HETOYHOCTh B yKa3aHUH HA OJTHO U3 (PU3UYECKUX SIBICHUH, CBOHCTB,
ornpezeneHui, 3aKk0HoB ((hopMyI1), HEOOXOAUMBIX JUIS MTOJIHOTO BEPHOTO OOBSICHEHHUS.

n (UJIn)

[IpuBeieH HEBEPHBIHN puUCYHOK, 2paghux unu cxema d1eKmpudecKol yenu

[IpencraBneHo penieHue, COOTBETCTBYIOLIEE OAHOMY M3 CIEAYIOIIUX CIy4Yaes. 1

Jlan mpaBuUJIbHBIA OTBET Ha BOINPOC 3a/IaHUs, U NMPHUBENECHO OOBSICHEHHE, HO B HEM HeE




yKa3aHbl JBa SBJICHHUS WM (PU3NYECKUX 3aKOHA, HEOOXOIUMBIX NJisi TMOJHOTO BEPHOTO
00BsICHEHUSI.

nJIn

VYkazaHbl Bce HEOOXOIUMBIE Ui OOBSICHEHHS SBIICHUS M 3aKOHBI, 3aKOHOMEPHOCTH, HO
MMEIOIINECS PACCyKICHHsI, HAlIPaBJICHHBIC HA TOJyYeHHE OTBETA Ha BOIPOC 3a/IaHMs, HE
JTIOBEJICHBI JI0 KOHIIA.

nJn

VYkazaHbl Bce HEOOXOIUMBIE i OOBSICHEHUS SBIICHUS M 3aKOHBI, 3aKOHOMEPHOCTH, HO
MMEIOIINECS PACCYKIACHUS, IPUBOJIAIINE K OTBETY, COJIEPKAT OITHOKY (OIITHOKH).

nim

YkazaHbl HE BCe HEOOXOIMMBIE JUIsl OOBSICHEHUS SIBJICHUSI U 3aKOHBI, 3aKOHOMEPHOCTH, HO
HMMEIOTCSl BEpHBIE PACCyK/ICHMsI, HAPABIICHHBIC HA PEILICHUE 3a/1aUU.

nJn

[IpuBeieH TOIBKO BEPHBIN PUCYHOK, 2paghuK uiu cxema 21eKmpuiecKkoll yenu

Bce cnyuyam pemienusi, KOTOpble HE COOTBETCTBYIOT BbILIEYKa3aHHBIM KpPUTEPUIM 0
BBICTABJICHUS OLICHOK B 1, 2, 3 Gata

3amanue 25:;

Kputepuu onennBanus banbl
[IpuBeeHO NOIHOE PELIEHUE, BKIFOYAOIEE CIETYIOIINE DIEMEHTBL: 2
|) 3amucanbl MOJIOKEHUSI TEOpUU U (PU3MUECKHE 3aKOHbI, 3aKOHOMEPHOCTH, IPUMEHEHHE
KOTOPBIX HEOOXOIMMO JUIsl peIIeHHs 337a4dl BBHIOpaHHBIM CIIOCOOOM (B JaHHOM cCiydae:
nepevucisiomcs 3aKOHbL U (POPMYbl);

I1) ommcansl Bce BHOBb BBOJMMBIC B pEIICHUM OyKBEHHBbIE 0003HAUYEHUS (DU3MUYECKHX
BEJIMYUUH (3@ UCKIOUeHueM 0003HaA4eHUll 8eUYUH, UCNONIb3YeMbIX 8 YCIo8UU 3a0adu, U
CMAHOApmMHLIX 0DO03HAYEHUL 6ETUYUH, UCHONb3YeMbIX NPU HANUCAHUU DUIUYECKUX
3aKOH08);

1) npoBemeHsl HeoOXOAMMBIE MaTeMaTHYeCKHE TPEOOpa3oOBaHUS M PaCUETHI,
MPUBOJAIINE K MPABIIBHOMY YHCIOBOMY OTBETY (IOMYCKAETCs PEIICHHE «II0 YacTIM» C
NPOMEKYTOUYHBIMU BBIYMCICHUSIMN);

IV) mnpencraBieH npaBHIBHBIM OTBET C YKa3aHHEM EAWHUII U3MEPEHHS HCKOMOM
BEJIMYMHBI

[IpaBunbHO 3amucaHbl Bce HEOOXOIUMBIE MOJIOKEHHUS TEOpuUd, (U3MYECKHE 3aKOHBI, 1
3aKOHOMEPHOCTH, M MPOBEACHBI NIPEOOpa30BaHUs, HANPABJICHHBIE HA pEIICHHUE 3a/ayu.

Ho nmMeroTcst oauH UM HECKOJIBKO U3 CIEAYIOMINX HEJOCTATKOB.

3amucu, COOTBETCTBYyMOmMEe MyHKTY II, mpenctaBieHsl He B MOTHOM OOBEME WU
OTCYTCTBYIOT.

" (MJIN)

B petrenun uMeroTcs JUITHUE 3aMCH, HE BXOJSIINE B PEUICHHE, KOTOPbIE HE OTEICHbI

OT pEeIlEHUs U HE 3aUEPKHYTHI.

n (MJIN)

B HeoOXoauMmbIX MaTeMaTHYECKHX MpeoOpa3oBaHMSIX WM BBIYUCIECHUSAX JOIMYIIEHbI
omuOKu, ® (MWIM) B MaTEMaTHYECKUX NPEOOpPa30BaHUAX/ BBIYUCICHHUSAX IPOMYIICHbI
JIOTUYECKH Ba)KHBIE LIarH.

n (MJIN)

OtcytctByer nyHKT |V, nnu B HéM gomynieHa omuodka

Bce cnmyuam perneHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPUTEPUSIM 0

BBICTABJICHHUA OLICHOK B 1 wiu 2 Oajuia




3aganusa 26 — 29:

Kpurepuu onieHuBaHMs

banner

[IpuBeneHo MoMHOE penieHNe, BKIIOYAIOIIEe CAEAYIONINE IEMEHTHI:

|) 3ammcaHpl TIONOXKEHUS TEOPUUM H  (PUIUYECKUE 3aKOHBI, 3aKOHOMEPHOCTH,
IPUMEHEHHUE KOTOPBIX HEOOXOMWMO I PEIICHHS 3aJadd BRIOpAaHHBIM CTIIOCOOOM (B
JTAHHOM CITy4ae: nepeuucisitomesi 3aKkoHsl U (popmyvl);

Il) onrcanbl Bce BHOBH BBOJMMEBIE B PEIICHUH OYKBEHHbIE 0003HAUCHUS (PU3HUCCKUX
BEIIMYMH (3a UCKIIOUeHUueM 0003HaueHUull KOHCMAanm, yKa3anuolx 6 eapuanme KUM,
0003HaYeHUll  BelUYUH, UCNOb3YEMbIX 6 YCI08UU 3a0ayl, U CMAHOAPMHBIX
0003HAYEHUT ENUYUH, UCNOAb3YEMbIX NPU HANUCAHUU PUUYECKUX 3AKOHOB);

I11) npuBenén npaBUILHBIA PUCYHOK, MOSICHAIOLINI peIlIeHHE.

IV) mnpoBeaeHbl He0OXOMUMBIE MaTeMaTHYECKHE TPeoOpa3oBaHUsi U PacUEThI,
NPUBOIAIINE K TPAaBMIBHOMY YHCIOBOMY OTBETY (IOITYyCKAETCS PEHICHUE «IT0 YaCTSIM»
C IPOMEKYTOUYHBIMH BHIYHCIICHUSIMHU ),

V) mnpencraBieH MNpaBWIBHBIA OTBET C YyKa3aHUEM CIUHHII H3MEPEHHS HCKOMOU
BEJIMYMHBI

[TpaBuibHO 3amucaHbl Bce HEOOXOAMMBIE MOJOXKEHHUS TEOPHM, (PU3NYECKUE 3aKOHBI,
3aKOHOMEPHOCTH, M TPOBEICHbI HeoOXoauMble mpeodpasoBanus. Ho umMerorcss oaux
WJIN HECKOJIBKO U3 CIIEAYIOUIMX HEJOCTAaTKOB.

3amucu, cootBeTcTBylomue nmyHkram Il wmm 111, mpexcrasiensl He B MOTHOM 00BEME
WIN OTCYTCTBYIOT.

" (MJIN)

B pemenun umeroTcs JMIIHME 3alUCH, HE BXOJAIIME B pelieHue (BO3MOXKHO,
HEBEPHbIE), KOTOPbIE HE OTHEJIEHbl OT peuleHMs (HEe 3a4€pKHYThI, HE 3aKJIIOUYEHBI B
CKOOKH, paMKy U T.I1.).

" (MJIN)

B HeoO6XoaMMbIX MaTeMaTHYecKuX MpeoOpa3oBaHUSAX WM BBIYUCICHUSX JIOMYLICHBI
OmMOKHU, U (WIM) B MATeMaTHUECKUX IMPeoOpa30BAHUAX/BBIYMCICHUSAX IPOITYIICHBI
JIOTUYECKH Ba’KHbIE LIaTH.

" (UJIN)

OtcyTtcTBYeT NyHKT V, uiu B HEM JIoMylIeHa omuoKa

[IpencraBnensl 3anucu, COOTBETCTBYIONINE OJTHOMY U3 CJIEIYIOIIMNX CIIy4aeB.
[IpencraBiaeHbl TOJBKO MOJOXKEHHUS U (POPMYJIBI, BhIpaXkarolue (Gu3nueckue 3aKOHbI,
MPUMEHEHUE KOTOPBIX HEOOXOAMMO M JIOCTATOYHO ISl PEIICHUs 3a1a4yu, 0e3 KaKuX-
1160 mpeodpazoBaHUil ¢ X UCIONIH30BAHUEM, HAIIPABICHHBIX Ha PEIICHUE 3aJauH.
nin

B pemennn orcytctByer OJ/IHA u3 ricxogHbix Gopmysr, HEOOXoauMast I PEIICHUs
3aaun (WM YTBEpXKACHHUE, JIekKallee B OCHOBE pEHICHUs), HO MPHUCYTCTBYIOT
JIOTUYECKH BEpHbIE MpeoOpazoBaHusl ¢ UMEIOIUMUCS (HOpMyJIaMU, HANPaBJIEHHBIE HA
pelIeHne 3a1auu.

N

B OJIHOM u3 ucxomssix (GOpMyI, HEOOXOMMMBIX JUIS pelleHHs 3ajadd (HIH B
YTBEPKIACHHUH, JISKAIEM B OCHOBE PELICHHMs ), JOMYyIIeHa OMIMOKa, HO MPUCYTCTBYIOT
JIOTUYECKH BEpHBbIE MpeoOpazoBaHusl ¢ UMEIONUMUCS (HOpMyJiaMy, HaNpaBlIeHHbIC Ha
pelieHue 3aauu.

N

[IpuBeAEH TONBKO NMPABWIBHBIN PUCYHOK

Bce cnyuam pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTEPUSIM
BBICTABJIEHUS OIIEHOK B 1, 2, 3 Oamna




3aganne 30:

Kpurepuu onieHuBaHMs

‘ bannsl

Kpumepuui 1

BepHo 060cHOBaHA BO3MOXKHOCTh MCIIOJIb30BaHHUs 3aKOHOB (3aKOHOMEPHOCTEH ).

[EEN

B  000cHOBaHWM BO3MOXXHOCTH HCIIOJIb30BAaHUS  3aKOHOB  (3aKOHOMEPHOCTEH)
JIOTTyIIIeHA OIHOKA.
NI

O00CHOBaHUE OTCYTCTBYET

Kpumepuui 2

[TpuBeneHO MONIHOE pPELICHHUE, BKIIOYAIOIIEE CIEAYIOLINE YIEMEHTHI:

I) 3amucaHbl MOJIOKEHUS TEOPUM U (U3MYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
OPUMEHEHHUE KOTOPBIX HEOOXOAMMO JUIsl pElIeHHs 3aJaud BBIOpAHHBIM CHOCOOOM
(nepeuucnaromes 3axonvt u hopmynsl);

Il) onucanbl Bce BHOBb BBOAMMBIE B PEIIEHUU OYKBEHHbIE 0003HAUECHUS (PU3NYECKUX
BEIMYMH (32 uUCKIOUeHueM 0003HAYEHUll KOHCMAHM, YKA3AHHbIX 6 eapuanme,
0003HAueHUll  GeIUYUH, UCHONL3YEMbIX 6 YCI08UU 3a0auu, U CMAHOAPMHBIX
0003HaUeHUTl eNUUUH, UCNONb3YEMbIX NPU HANUCAHUU PUULECKUX 3AKOHOS);

I11) npuBenén npaBUIbHBIA PUCYHOK, MOSICHSAIOUIUI peIIeHUE.

IV) mpoBexeHbl HeoOXOAMMBbIE MaTeMaTHYEeCKHE MpeoOpa3oBaHUs U PacyéThl,
IPUBOJAIINE K IPABUIIBHOMY YHCIIOBOMY OTBETY (IOIYCKAETCsl PELLIEHUE «I10 YACTAM»
C IPOMEXKYTOYHBIMH BBIYHCIICHUSMHU );

V) mpexacraBieH NpaBWIbHBIM OTBET C yKa3aHUEM EIUHUI] H3MEPEHHUS HCKOMOM
BEJIMYUHBI

[IpaBmiibHO 3amucaHbl BCE HEOOXOAMMBIE MOJOXKEHUS TEOPUH, (PU3NUYECKUE 3aKOHBI,
3aKOHOMEPHOCTH, M IPOBEICHbl He0OXoAuMble mpeoOpa3oBanus. Ho umerorcs oaux
WJIN HECKOJIBKO U3 CJIEAYIOUIMX HEJOCTATKOB.

3anucu, cootBeTcTBYytomue myHkram Il wium 111, mpeacrasiensl He B MOTHOM 00BEME
WM OTCYTCTBYIOT.

" (UJIN)

B pemennn umeroTcs JMIIHUE 3allMCH, HE BXOASIIME B peElIEHUE (BO3MOXHO,
HEBEpHBIE), KOTOPhIE HE OTJENIEHbl OT pelleHus (He 3a4épKHYThI, HE 3aKJIIOYCHBI B
CKOOKH, paMKy H T.II.).

" (UJIN)

B HeoO6XoaMMbIX MaTeMaTHYecKuX MpeoOpa3oBaHUSAX WM BBIYMCICHUSX JIOMYILIEHBI
OmMOKHU, U (MIM) B MATeMaTHUYECKUX IMPeoOpa30BAHUAX/BBIYMCICHUAX MPOIYIIEHBI
JIOTUYECKH Ba)KHbIE LIaTH.

" (UJIN)

OtcyTtcTBYeT NyHKT V, uiu B HEM JloMylIeHa omuoKa

ITpencraBieHsl 3a1IMCH, COOTBETCTBYIOLINE OJHOMY M3 CIEAYIOIIUX CIy4Yacs.
[IpencraBieHbl TOJBKO MOJOXKEHUS U (POPMYJIBI, BhIpaXkarolue (Gu3nueckue 3aKOHbI,
NpUMEHEHHE KOTOPBIX HEOOXOIUMO M JTOCTATOYHO JUIs peIleHHs 3ahayd, 0e3 KaKux-
1100 mpeoOpa30oBaHUi C X UCIOIb30BAHNEM, HAIIPABICHHBIX HA PELICHHUE 3aauu.
NI

B pemenun orcyrctByer O[AHA u3 ucxonueix popmys, HeoOXoaumas AJis perieHus
3ajaund  (WIM YTBEp)KACHUE, JIeXKalllee B OCHOBE pELICHHUs), HO MPUCYTCTBYIOT
JIOTUYECKH BEpHbIE MpeoOpazoBaHus ¢ UMEIOUIUMUCS (GOopMyliaMHu, HalpaBlieHHbIE Ha
pelIeHue 3aJauu.

NI

B OJIHOM wu3 ucxomsbix (OpMYT, HEOOXOMMMBIX Il PElICHHs 3ajaud (WIH B
YTBEPKJICHHUH, JIEXKAIEM B OCHOBE PEIICHUs), JOIyIIeHa OINOKa, HO IPUCYTCTBYIOT
JIOTMYECKU BEpHBIE MPeoOpa3oBaHus ¢ UMEIOIUMUCS (popMyllaMu, HallpaBJICHHbIE Ha
pEIICHUE 3aJa4H.




njin
IIpuBeAEH TONBKO MPABUIbHBIN PUCYHOK

Bce ciywyam pemieHusi, KOTOphIE HE COOTBETCTBYIOT BBHIIICYKa3aHHBIM KPHUTEPUSIM 0
BBICTABJICHUS OLICHOK B 1, 2, 3 Gayta

Maxcumanvuvit bain 4

Ta6JII/IHa NEPEBOJia NCPBUIHBIX 0aJIJ10B B UTOrOBBIE OAJUIBI 3a DK3aMEH 110 (1)I/ISI/IK€

Heppuunpnid |1 2| 3 | 4 | 5|6 |7 |8|9 1011|1213 |14|15|16 |17 |18
Gamn

TecToBBIl 417110214 |17 20|23 |27 |30 |33 |36|38(39 40|41 |42 |44 |45
Oar

IMepBuunenii | 19 | 20 | 21 | 22 |23 |24 | 25|26 |27 |28 |29 |30|31(32|33|34|35]|36
Oamr

TectoBeiii | 46 | 47 | 48 | 49 | 51 | 52 |53 | 54 |55 |57 |58 |59 |60 | 61 | 62 | 64 | 66 | 68
Oamn

TepBuunnnii | 37 | 38 | 39 | 40 | 41 | 42 |43 |44 |45 |46 | 47 |48 |49 |50 |51 |52 | 53 | 54
Oaiut

TectoBerii | 70 |72 | 74 | 76 |78 |80 |82 |84 |86 (88|90 |92 |94 (96|98 |99 | 100 | 100
Oasn

4. COLJEPXXAHUE ITPOI'PAMMBI 110 ®U3UKE

MEXAHUKA

Knnematnka.

MexaHnndeckoe ABKeHne. OTHOCUTEIIBHOCTh MEXaHMYSCKOTo aBrkeHus. CucTteMa oTcueTa
MarepuanbHas Touka. Ee pagnyc-BeKTOp, TpaeKTOpus, epeMenieHue, myTb. ClokeHne
nepeMenieHui, CKOpoCTh MaTepuanbHOM TOUKU. CIIOKEHHE CKOPOCTEN, YCKOPEHHE
MaTepHATbHON TOUKH.

PaBHOMEpHOE NPAMOIIMHENHOE JBUKECHUE.

PaBHOYCKOpEHHOE MPAMOJIMHEITHOE ABUKEHHE.

CBobOoaHoe najeHue. Y cKopeHrue cBOOOAHOro najieHus. J{BrkeHue Tena, OpomeHHOro Mo/
YIJIOM 0. K TOPHU30HTY.

JIBr>KEHME TOUYKH 10 OKPYKHOCTHU. JIMHEHas 1 yriioBasi CKOPOCTb TOUYKH.
[leHTpOCTpEMUTENBLHOE YCKOPEHHUE TOUKH.

Teepnoe Teno. [loctynarenpsHoe U BpalaTesibHOE IBUKEHUE TBEPAOrO TENA.

JnHamuka.

HNuepumaneubie cucremsl orcuera. [lepsoiit 3akoH HeroToHa. [IprHIMI OTHOCUTENBHOCTH
Iammnes

Macca tena. [lnotHocts BemectBa Cuina. [Tpuniun cynepno3unuu cuit Bropoit 3akox
Hprorona: nma marepuansHoi Touku B MCO

Tperuii 3akoH Hpr0TOHA [I71s1 MaTEPUAJIBHBIX TOYEK.

3akoH BceMupHOTO TsiroreHus. Cuna Tsbkectr [[BrkeHne HeOeCHBIX Te M X UCKYCCTBEHHBIX
cryTHHUKOB. [lepBast kocmuyeckasi CKOpocTb. BTopas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe tpenue. Cumna TpeHus ckoiabxenus, Cuia
TPEHUS TOKOSI.




Cratuxa.

MoOMEHT cuIibl OTHOCUTEIBHO OCH BpallleHus. Y cioBuUs paBHOBecus TBepaoro tena B CO.
3axoH [lackans. JlaBnenue B xxuakoctu, nokosieics B UCO. 3akon Apxumena. Yciaosue
IUTaBaHUS TeJ.

3aKOHBI COXPaHEHUSI B MEXaHUKE

Hmnynbe MmaTepuanbHON TOUKH. VIMIyJIbC CUCTEMBI Tell. 3aKOH U3MEHEHUS U COXPaHEHUS
UMITYJIbCA.

Pabora cuibl Ha MajioM nepeMenieHnd. MOIHOCTh CUJIBL.

Kunernueckas sHeprusi MaTepragbHON TOUKH. 3aKOH U3MEHEHHSI KHHETUYECKOM 3HEepTrun
cucTteMsl MaTepuanbHbIx Touek B 1CO.

[TorenuunanbHast sueprus. [loreHnuanbHas sHEprus Teja B 0JHOPOJIHOM MOJI€ TAKECTH.
[TorennmanbHas SHEPrus ynpyro aeopMupoBaHHOIO Teja.

3aKOH W3MEHEHHUS U COXPAHEHUS MEXaHUYECKON SHEPTUH.

Mexanuueckue KojaeOaHusi 1 BOJIHBL.

["apmonnueckue konebanus. AMIIIUTYa U pasza konedanuil. CBsi3b aMIUIUTY AbI KOJIEOaHUM
UCXOJIHOW BEJIMYMHBI C aMIUTUTYJaMU KOJIeOaHUH €€ CKOPOCTU M yCKOPEHHUS.

[lepuon u yactora konebanuii. [leproa Maabix CBOOOIHBIX KOJICOAaHUN MATEMATHIECKOTO
MmasTHUKA. [lepuos cBOGOAHBIX KOJIEOAHUH NPYKUHHOTO MAasTHUKA.

Brinyxnennsie konebanus. Pesonanc. PezonancHas kpusasi.

ITonepeunsle 1 Mpo10JIbHBIE BOIHBI. CKOPOCTH PACpOCTPaHEHMsI U JUIMHA BOJIHBI.
WnTepdepeniys u qudpaxius BOJIH.

3BykK. CKOpOCTb 3BYKa.

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

MonekysipHas pusuka.

Mopnenu cTpoeHus ra3oB, JKUAKOCTENH U TBEPBIX Tell. TemnoBoe ABUKEHUE aTOMOB U MOJIEKYJI
BemlecTBa. B3aumoaelicteue yactun Bemectsa. Juddysus. bpoyHosckoe nBuxenue.
Mopnens uneansHoro raza B MKT. OcHoBHoe ypaBHeHnne MKT. AOcosntoTHas Temneparypa.
Mogenp naeanbHOro raza B TepMOJIMHaAMUKeE. Y paBHeHUE MeHneneeBa — KnaneiipoHa.
BeIpaskeHue 151 BHyTPEHHEHN SHEPTUU OJTHOATOMHOTO UJI€aIbHOIO ra3a. 3akoH [lanbToHa 1ms
JABJICHUSI CMECU Pa3pEKEHHBIX Ta30B.

N3omporieccsl B pa3pekeHHOM Tase ¢ MOCTOSHHBIM YuciIoM yacTull. ['papuueckoe
MpeCTaBICHHUE n3ompoiieccoB Ha PV-, pT- u VT-nuarpammax.

HaceimenHele 1 HeHachIIIEHHbIE Taphl. BiaxxHocTh Bo3ayxa. OTHOCHUTEIbHAS BIAYKHOCTb.
M3MeHeHne arperatHbIX COCTOSTHUM BelllecTBa: UCTIapEHUE U KOHIEHCAIHs, KUTIEHUE
KHUJIKOCTH, TUIaBJIeHUE U KpucTau3anus. [IpeobpazoBanue sHepruu B (pa30BbIX mepexoiax.
TepmonnHamuKa.

TemioBoe paBHOBECHE U TeMIIEpaTypa. BHyTpeHH:s sHeprusl.

Temonepenaya kak cnoco0 U3MEHEHUsI BHYTPEHHEHN 3Heprun 6e3 coBepIIeHHs pabOThl.
KoHnBekuus, TeronpoBoAHOCTb, U3JIyYEHHUE.

KonugecTBo TeItoTsl. Y AenbHas TEIUIOEMKOCTh BEIIECTBA. Y I€JbHAs TEIJI0Ta
napooOpa3zoBaHus. Y IeNbHas TEIJI0Ta MJIaBJIeHUs. Y AeJIbHas TEII0Ta CrOpaHUsl TOTIINBA.
DOnemeHTapHas paboTa B TepMOoANHAMHKeE. Brrunciienne pabotsl no rpaduky nporecca Ha pV-
Juarpamme.

[TepBblit 3aKOH TepMOAMHAMUKH. Anuadara. BTopoil 3aKkoH TepMOIuHAMUKH, HEOOPAaTUMOCTD
[Ipunnune! aeiicteus Ternosbix MamuH. KITA. Makcumansnoe 3nauenue KI1JI. Hukn Kapno.
YpaBHEHHE TEIUIOBOTO OaJlaHca.

OJIEKTPOAMMHAMUKA 11 OCHOBBI CTO




DIIEKTPUUYECKOE TOJIE.

DJneKTpu3anus Tel U €€ MPOSIBICHUS. DIEKTPUUECKUN 3apsil. DIEMEHTAPHBIN 3JIEKTPUUECKUI
3aps. 3aKOH COXpaHEHUSs 3JIEKTPUUECKOro 3apsaa.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH KyioHa.

Dnektpuueckoe nose. Ero nefictBre Ha 3JEKTPUIECKUAE 3apsiIbl.

HanpsieHHOCTh 351eKTpruecKoro nojis. KapTuHel TMHUNA 3TUX MOJEH.

[ToTeHIManbHOCTH IEKTPOCTATHIECKOTO T0JIsA. Pa3HOCTh MOTEHIIMAIOB U HAIIPSKCHUE.
[loTeHumanbHas FHEPrus 3apsiia B dJeKTpocTaTuueckoM nojue. Ilorenunan
ANEKTPOCTATUUECKOTO 1MOJIs. CBSI3b HANPSHKEHHOCTH TIOJISL M PA3HOCTH TOTCHITMAIIOB IS
OJIHOPOJIHOT'O AJIEKTPOCTATUYECKOIO MOJIS.

[TpuHIUIT CynepIIO3UIIMH SJIEKTPUYECKUX MTOJIEH.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I0JIE. Y CIOBUE PABHOBECHS 3apsAI0B: BHYTPHU
MIPOBOJIHUKA. JIUAJIEKTPUKH B SJIEKTPOCTATUIECKOM TIOJIC.

Konpaencarop. DnekTpoeMKocTh KoHieHcaTopa. [lapanienbHoe coeIMHEHNE KOHAEHCATOPOB.
[TocnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB. DHEPI U 3apsKEHHOI0 KOHAEHCATOPA.
3aKOHBI IOCTOSTHHOTO TOKA.

Cwta Toka. Y CI0BHS CyIIECTBOBaHMS dIeKTpudeckoro Toka. Hanpspxenue u 3/1C.

3akoH OMa it yyacTKa Lenu. DJIEKTPUUECKOe CONPOTUBIIEHHE. 3aBUCUMOCTh
COTNPOTHUBIICHUS OJHOPOJHOTO MPOBOJAHUKA OT €TO JJIMHBI M CEUCHHUSI.

Hcrounnku Toka. 3/]C 1 BHyTpeHHEE CONPOTUBIEHNUE HCTOYHHUKA TOKA.

3akon Owma a1 MOTHOM (3aMKHYTOW) 3eKTpUUecKoil renu. [lapanienbHoe coeTnHeHIE
npoBoiHUKOB. [locnenoBaTenbHOE COETMHEHUE TPOBOAHUKOB.

PaGoTa snekrpuueckoro Toka. 3akoH Jxoyins — JIena. MOIHOCTh 3JEKTPUIECKOTO TOKA:
CBOOOIHBIE HOCUTEIH IEKTPHUUECKUX 3aPsI0B B IPOBOJAHUKAX. MeXaHU3MbI IPOBOIUMOCTH
TBEPBIX METAJUIOB, PACTBOPOB U PACIUIABOB JICKTPOIUTOB, ra3oB. [lomynpoBo HHUKH.
ITonynpOBOAHUKOBBIN THOI.

MaruuTtHoe nose.

MexaHnndeckoe B3aUMOJICICTBHE MarHUTOB. MaraHuTHOE IOJIE. BCKTOp MarHUTHOM HWHAYKIIUH.

[TpuHIMIT Cynepno3UIMN MarHUTHBIX NOJIel. JIMHMM MarHUTHOTO MOJIS.

OmneiT OpcTena. MarHuTHoOe 110Jie IPOBOAHMKA ¢ TOKOM. KapTuHa TuHUM N0 IITMHHOTO
IIPSIMOTO IPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOI'O TPOBOIHUKA, KATYIIKU C TOKOM.

Cuna Amnepa, ee HanpasieHue. Cuia Jlopenna, e€ HanpaBiieHUE U BeIW4MHA. [[BI)KEHNE
3apsSyKEHHOM 4aCTUIIbI B OJHOPOJHOM MAarHUTHOM IIOJIE.

ONeKTpOMarHuTHasE UHIYKIUS.

IToTOK BEKTOpa MarHUTHOW MHIyKIHHU. SIBIEHUE 3JIEKTpOMarHuTHOM HHAyKmu. DJ1C
MHAYKIMH. 3aKOH JIeKTpoMarHuTHOoW nHaykiuu @apanes. [Ipasuno Jlenna.
NuaykrusHocts. Camonnaykius. 3J{C caMOMHAYKIMHU. DHEPTHUS MarHUTHOTO TIOJIST KaTYIIKH
C TOKOM.

Konebanus u BOIHBI.

Koneb6arenbublit KOHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJeOaHHs B HCATbHOM
KojebaTtenbHOM KoHType. Dopmyna TomcoHa:

CBsI3b aMIUTUTYJIBI 3apsijia KOHJIEHCATOpa ¢ aMIUIUTYI0N CHITBI TOKA B KOJIEOATEIbHOM
KOHTYpE. 3aKOH COXpaHEHUs SDHEPIUU B KOJeOaTeIbHOM KOHTYPE.

BeIHyX1eHHbBIE 371€KTpOMarHuTHbIe Konebanus. Peonanc. Ilepemennsiii Tok. I[IponsBonacTso,
nepeaaya u NoTpedIeHNe dJIEKTPUIECKON SHEPTHH.

CBolicTBa 2JIEKTPOMATHUTHBIX BOJH. B3auMHas opueHTanysi BEKTOPOB B 2JIEKTPOMAarHUTHON
BOJIHE B BaKyyMe.

[Ikana 3eKTpOMarHuTHHIX BOJIH. [IpMeHeHne 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.
OnTuka.

[TpstmonuHEHOE pacpoCcTpaHEeHHUE CBETa B OJHOPOIHOM cpeae. JIyu cBera.

3akoHbI oTpakeHHs cBeTa. [locTpoeHne n300paskeHuid B TUIOCKOM 3€pKalle.

3aKOH IPEJIOMJICHUS cBeTa. X0 Jydel B IIPU3ME.

10



CoOTHOIIIEHHE YaCTOT U JIJIMH BOJIH MPHU MEPEX0A€ MOHOXPOMATUYECKOTO CBETA Uepe3
TrpaHUIly pazjzierna ABYX onTHueckux cpell. [lomHoe BHyTpeHHEe OTpakeHHE.

Cobwuparomye u paccerBaroIie JTUH3bL. ToHKas MuH3a. @OKYCHOE PAaCCTOSHUE U ONITHYECKAs
CHJIa TOHKOM JINH3bl. POpMyJ1a TOHKOU JIMH3BIL. Y BEJIMUCHUE, 1aBAEMOE JINH30M.

Xox Jty4a, MpOIIeIEro JUH3Y M0 1 TPOU3BOIBHBIM YIJIOM K €€ ITaBHOM ONTUYECKOU OCH.
[TocTpoeHue n300paxeHuit TOUKH U OTpe3Ka MPSMOIl B COOMPAIOIIUX U PACCEUBAIOIINX
JINH3aX U UX CUCTEMaX.

doroanmapaT Kak onTHYeckuil mpubop. I'ma3 kak onTudeckasi cucremMa.

Nurtepdepennus ceera. KorepeHTHbIC HCTOYHUKHU. Y CIIOBHS HAOIIOICHHUSI MAKCUMYMOB 1
MUHUMYMOB B UHTEP(EPEHITMOHHOM KapTHHE OT ABYX CUH(pA3HBIX KOT€PEHTHBIX HCTOUHUKOB.
Hudpaxius ceera. AudpakironHas pemeTKka. Y cjoBie Ha0i01eHNs ITIaBHBIX MAaKCUMYMOB
IIPY HOPMAaJILHOM MAaJCHHH MOHOXPOMATHYECKOTO CBETA C JYITMHON BOJHBI A Ha PEIIETKY C
MIEPHOJIOM.

Hucnepcus ceera.

OCHOBBHI CTIEIIUATBHON TEOPHUH OTHOCUTEITHHOCTH.

WNHBapuaHTHOCTb MOAYJISE CKOPOCTH CBETA B BaKyyMe. [[pUHIIMIT OTHOCUTETBHOCTH
OHHIITERHA.

DHeprus cBoOoHON yacTulibl. UMmynbe gyacTuibl. CBS3b MacChl M SHEPTUU CBOOOIHOM
YACTHUIIbl. DHEPTHUS IMOKOS CBOOOHON YaCTHUIIBI

KBAHTOBAS ®U3UKA U SJIEMEHTbBI ACTPO®U3NUKHA

KopmyckyisipHO-BOIHOBOH yaJIu3M.

I'unore3a M. [Iimanka o kBanTax. ®opmyna Ilnanka.

®otonsl. DHeprus potona. Umnyinsc poToHa.

®oroaddext. OnbiTel A.I'. Cronerona. 3akoHbl poTodddexra. YpaBHeHHe DUHIITEIHA IS
doroaddekra.

BonnoBele cBoiicTBa yactull. Bonuel e bpoins. /[nuna BosHsl ae bpoins qermxymencs
YAaCTULIBI.

KopnyckymsipHo-BotHOBOHM Ayanu3m. Jludpakius 21eKTpOHOB Ha KpUCTaJlIax.

JaBnenue ceera. JlaBjaeHue CBETa Ha MOJHOCTHIO OTPAKAOLIY IO IIOBEPXHOCTD U Ha
MTOJIHOCTBIO MOMIOMIAOITYI0 TOBEPXHOCTb.

®dusuka aToma.

[TnanerapHas mozens atoma. [Toctynarel bopa. M3nydyenne u nornomenre GpOTOHOB Mpu
NIEPEXO0JIE aTOMa C OJJHOTO YPOBHS PHEPIUM Ha Apyroi. JIuneiuareie criekTpel. CriekTp
YPOBHEW dHEPTUU aTOMa BOJAOPOAA.

Jlazep.

®du3uKa aTOMHOTO fA]1pa.

Hyxnonnas monens siapa ['eitsenOepra — MBanenko. 3apsia sapa. MaccoBoe 4Hcio sapa.
N3oTombl. DHeprus cBsi3u HYKJIOHOB B sjipe. SAnepHbie cuibl. [ledekt maccel sapa
PagnoaktuBHOCTh. Anbda-pacnan. bera-pacnazn. ['amma-uznyuenue.

3aKOH paJIMOaKTHUBHOIO PacIajia.

Snepusle peakuuu. Jlenenue U CUHTES SIEP.

OneMeHTHI aCTPOPU3UKH.

ConHeuHas cucTeMa: IUIAHEThl 36 MHOW I'PYIIIBI U IUIAHETHI-TUTaHThI, MaJible Teaa CoIHEYHON
CHUCTEMBI.

3Be3/1bl: pa3HO0Opa3ue 3Be3AHBIX XapaKTEPUCTUK U UX 3aKOHOMEPHOCTH. VICTOYHUKH SHEprun
3BE3I.

CoBpeMeHHbIE TIPECTABJICHUS O IPOUCXOKIACHUM U HBotoIMK COJHIIA U 3BE3 .

Hama I'anaktuka. J[pyrue ranaktuku. [IpocTtpancTBeHHBIE MaciITaObl HaOI01aeMOM
Bcenennoi.

CoBpeMEHHBIE B3IJIs1/Ibl HA CTPOEHUE U ABOJIIONMIO BeelleHHoil.
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5. PEKOMEHAYEMAS JIMTEPATYPA

No AsTtop/ HaumenoBanue
. HaumenoBanue yueOnuka | Kiacc .
/o ABTOPCKHI KOJJICKTUB u3narenen
1. | KacpsHoB B.A. ®uznka. ba3oBblll ypOBEHb JIPODA,
10 PocyuebHuk
2. | KacesanoB B.A. ®usuka. ba3oBslil ypoBeHb JAPODA,
11 PocyuebHuk
3. | Mskumes I' .., byxosues b.b., dwusuka (6a30BbIH U
Cotckumiit H.H. / ITox pen. yIIIyOJICHHBIH YPOBEHB) 10 [Tpoceemenue
[TapdenTtreBoit HA.
4. | Msakuwes I'.51., Byxosues b.b., ®u3suka (6a30BbIi ypOBEHb)
Yapyrun B.M. / [lox pen. 11 [Ipocsenienune
[TapdentreBoit HA.
5. | Ilypeiuesa H.C, BaxeeBckas ®uznka. ba3oBblil ypOBEHb JIPODA
H.E., UcaesB JI.A. U yriyOnéHHbIA YPOBHU 10
6. | IlypeimeBa H.C., BaxeeBckas ®usuka. ba3oBwlil ypoBeHb JAPODA
H.E., UcaeB IA., HYapyrua B.M. U YII1yOJIEHHBIA ypPOBHU 11
7. | Kabapaun O.®., Opnos B.A., ®dusnka (mpopUIbHBINA
Osenunk D.E. u ap. / [lox pen. YPOBEHB) 10 [Tpoceemenune
ITunckoro A.A., Kabapauna O.D.
8. | Kabapmuu O.®., I'nmazynos A.T., ®duzuka (mpohuIbLHBIN
Opnos B. A. u np. / Ilox pen. YPOBEHB) 11 [Ipocrenienue
ITunackoro A.A., Kabapnuna O.O.
9. | PeivkeBuy A.IL ®dwusuka. 3aJaUHHK. Hpoda
10-11
10. | I'paués A.B., IToroxes B.A., ®dwusuka. 10 knacc: 6a30BbIi Benrana-I"pag,
Canenxniit A.M., bokos I1.1O. YPOBEHb, YTy OIEHHBINA 10 PocyueOnnk
YPOBEHb
11. | I'paués A.B., [Toroxes B.A., ®dwuzuka. 11 xmacc: 6a30BbIi BenTana-I"pad,
Canenxuit A.M., bokos IL.1O. YPOBEHb, YIIIyOJIEHHBIN 11 Pocyuebnuk

YPOBEHb
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