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1. O01ue mo10KeHus
OcHOBHasT 1IeJb BCTYNHUTEIBHOTO HCIBITAaHUS — OIICHKa  KadecTBa
MOATOTOBKM TMOCTYMAOIMIMX MO0 (U3UKE U OMpeAesieHne WHTEIUICKTYaJIbHOTO,
COIMAIBHOTO, OOMIEKYJbTYPHOTO ¥ KOMMYHUKATUBHOTO YPOBHS pa3BUTHSA
JUYHOCTH a0UTypUECHTA.
[lepeueHp TpeOOBaHMIA K YPOBHIO TOJTOTOBKH, IMMPOBEPSICMOMY Ha SK3aMCHE
1o ¢pu3uKe

Kon TpeGoBaHus K ypOBHIO OJATOTOBKH BBITYCKHUKOB, OCBOEHUE KOTOPBIX
TpeboBaHus IPOBEPSIETCS HAa IK3aMEHE

1 3namuv/Ilonumamo:
11 CMBICIT (PU3UYECKUX TTOHATHI
1.2 CMBICI (PU3NIECKUX BEITUUNH
1.3 CMBICT (PU3UICCKUX 3aKOHOB, PUHITUIIOB, TTOCTYJIATOB

2 Ymemos:
2.1 ONUCHIBATh U OOBSICHATD:

2.1.1 | pusnueckue siBICHUS, GU3MICCKUE ABJICHUS U CBOMCTBA TEIl

2.1.2 | pe3yabTaThl SKCIIEPUMEHTOB

2.2 OnwuceiBaTh (hyHJaMEHTAIBHBIE OTBITHI, OKa3aBIINE CYIIECTBEHHOE BIUSHIE HA
pa3BuUTHE PUNKU

2.3 MPUBOAUTH IPUMEPHI TPAKTHIECKOTO MPUMEHEHHS GU3NIECKUX 3HAHUH,
3aKOHOB (PU3UKU

2.4 OTpeeNATh XapakTep (hu3nueckoro npoiecca mno rpaduky, Tabmuie, Gopmyie;

IPOJYKTHI SIIEPHBIX PEAKLIMI HA OCHOBE 3aKOHOB COXPAaHEHUS 3JIEKTPUUYECKOIO
3apsiia ¥ MacCOBOI'0 4Hcia

2.5 251 OTJIMYaTb THUIIOTE3bl OT HAYYHBIX TeOpHﬁ; AC€JIaTb BBIBOJbI Ha OCHOBC
OKCIICPUMCHTAJIBHBIX JAaHHBIX; HNPUBOAWUTL IPUMCPHI, IMOKAa3bIBAOIIWEC, YTO:
Ha6J'II-OI[eHI/I}I " OKCIICPUMCHT ABJISAKOTCA OCHOBOI1 JJIA BBIIBMKCHUSA TUIIOTE3 U
TGOpI/Iﬁ U TO3BOJIAKOT MTPOBCPUTH HCTHHHOCTH TCOPETUUYCCKUX BBIBOOOB,
(I)I/I3I/ILIGCK8.}I TCOpHA Ja€T BO3BMOXKHOCTD OOBSCHATHh U3BECTHEBIC SIBICHUS
MpUPOABbI U HAYYHBIC q)aKTH, IMPEACKA3bIBATH CIIC HCU3BCCTHBIC SIBJICHUS

2.5.2 | IPUBOANUTH TPUMEPHl ONBITOB, WLIIOCTPUPYIOIINX, YTO: HAOMIONCHUS W
SKCIIEPUMEHT CIy>KaT OCHOBOM Ui BBIABMIKEHMSI TUIIOTE3 U IOCTPOCHHUS
HAay4HBIX TEOPHUM; OKCIEPUMEHT TIO3BOJIIET IPOBEPUTH  HCTUHHOCTH
TEOPETUUECKUX BBIBOJAOB; (U3MUYECKasi TEOpUs J1aeT BO3ZMOXKHOCTb OOBACHATH
SBJICHUsI TpPUPOJBI M HayuyHble (akThl; (QHU3UYEcKas TEeopus IO3BOJSIET
Mpe/CKa3blBaTh €I€ HEHU3BECTHbIE SBJICHUS W HUX OCOOEHHOCTH; IIpH
OOBSICHEHUH TMPUPOJIHBIX SBICHUN HCIIONIB3YIOTCS (U3UUYECKUE MOJENHU; OJUH
U TOT K€ NPUPOJHBIM OOBEKT WM SBJICHHE MOKHO HCCJIEIOBaTh Ha OCHOBE
UCIOJb30BAHUS PasHBIX Mojeneil; 3akoHbl (U3MKK U (PU3NYECKHEe TEeOpuHu
MMEIOT CBOM ONPEJIeTICHHbIE IPAHUIIBI TPUMEHUMOCTH

2.5.3 | u3MepsITh (pM3NIECKHUE BEIIMIMHBI, TIPEACTABIISTh PE3yJIbTaThl H3MEPEHH C
Y4ETOM UX IOTPEMIHOCTEN

2.6 MIPUMEHSTDH MTOJTyYE€HHBIE 3HAHUS U1 PelIeHUs PU3NYECKUX 3aau

3 | Hcnonvzoeamsv npuodpementvle 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0essmeIbHOCHU
U NOGCEOHEBHOU IHCUZHU 01

3.1 | obecneueHusi 6€30MACHOCTH JKU3HEACATEIBHOCTH B MPOIECCE MCITOIB30BAHUS
TPAHCHOPTHBIX CPEJCTB, OBITOBBIX 3JIEKTPOIPUOOPOB, CPEACTB paaUO- U
TEJIIEKOMMYHHUKAIIMOHHON CBSI3W; OIIEHKW BJIMSHUS HA OPTraHW3M YEIOBEKa H
IpyTrue OpraHu3Mbl 3arps3HEHUs] OKPYXKAloIIeH Cpelbl; palroHaIbHOIO

3



MIPUPOJONOIB30BAaHUS M OXPAHBl OKPYKAIOIIEH CpeIb

3.2 | ompeneneHus COOCTBEHHOU MO3HIIMU IO OTHOMICHHUIO K KOJIOTHYECKUM
npobiemMaM U MOBEICHUIO B IPUPOTHON cpejie

2. Coepixkanue nNporpamMmmbl
B mnepBom cronmbie yka3zaH KoJ paszaena, KOTOPOMY COOTBETCTBYIOT
KpymHble OJIOKM cojepkaHusi. Bo BTopoMm cronlie mpuBeneH KOJ 3JeMEHTa
coJiepKaHus, JIUIsl KOTOPOTO CO3Mal0TCs MpoBepouHble 3afanus. KpymnHbie 0i0ku
coj/iepKaHus pa30uThI Ha 00JIee MEIKUE DJIEMEHTHI.

Kon Kon DJIeMEHTBI co/lep KaHMsA, IPOBepsieMble 3aJaHUAMH
pa3- | KOHTPOJIM-
Aena | pyeMoro
3JIeMeHTa
1 MEXAHHKA
1.1 | KUHEMATHUKA
111 Mexanunueckoe 1BuxkeHre. OTHOCUTENbHOCTh MEXAaHUYECKOTO IBU)KEHUS.
Cucrema orcuera
1.1.2 MarepuanbHas Touka. Ee paguyc-BeKTop, TpaeKTOpus, IepeMelleHue,
nyTb. CloxeHue nepemMeieHuu.
113 Cxopoctb MaTepuanbHoi Touku. CioxeHue ckopocteil. Beruncinenue
nepemMerieHus mo rpaduky 3aBucuMocth v(t).
114 YckopeHne MaTepuaIbHOW TOYKHU.
115 PaBHOMEpHOE NPSIMOJIMHEHHOE IBHKCHUE.
1.1.6 PaBHOYCKOpEHHOE NPAMOIMHENHOE IBUKECHHE
1.1.7 CBobosaHoe najieHue. Y ckopeHue CBOOOHOro najieHus. JBuxenue
Tesa,0pOIIEHHOrO TI0]1 YTJIOM 0, K TOPU30HTY.
1.18 JIBM>KeHME TOUKH 110 OKPY>KHOCTHU. JInHelHas U yrioBast CKOPOCTb TOUKH
COOTBETCTBEHHO. L{eHTpocTpeMUTeIbHOE YCKOPEHUE TOUKH.
1.1.9 Tepnoe Teno. [loctynarenbHoe U BpalaTeabHOE JBUKEHUE TBEPIAOTO
Tena
1.2 | JUHAMHUKA
121 WNuepuuanbHblie cucteMsl orcuera. [lepssiii 3akoH Herorona. ITpuanun
OTHOcUTeNbHOCTH ["anunes
1.2.2 Macca Tena. IImoTHOCTS BemecTsa.
1.2.3 Cuna. [IpuHIMn cynepnosuuuu Cui.
1.2.4 Bropoii 3akon Herotona ans matepuansHoit Touku B UCO.
1.2.5 Tperuii 3akoH HproTOHA151 MaTEpUATIBHBIX TOYEK.
1.2.6 3aKOH BCEMHUPHOTO TATOTEHHSI: CHITBI TPUTSHKCHUS MEXKTY TOUYE€YHBIMH
Maccamu. Cuiia TSHKECTH. 3aBHCUMOCTD CHITBI TSDKECTH OT BBICOTHI N Hazt
MOBEPXHOCTHIO TUTAHETHI PAJHYCOM.
1.2.7 JIBm>xeHne HeOeCHBIX TNl M UX UCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOPOCTb.
Bropas kocMuyeckast CKOpOCTb.
1.2.8 Cuna ynpyroctu. 3akoH ['yka.
1.2.9 Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs CKoNbkeHus. Cuiia TpeHHs
nokos. Koagunuent rperus
1.2.10 JlaBreHnwme.
1.3 | CTATHKA
13.1 \ MOMEHT CHIIBI OTHOCUTEBHO OCU BPALLICHMUSL.




1.3.2 VYcnosus paBHoBecus TBepaoro tena B M1CO.

1.3.3 LlenTp Macc Tena.

1.34 3axoH Ilackans

1.3.5 JaBnenue B xxuakoctH, nokosiericsa 8 1CO.

1.3.6 3akoH ApxumMmena, eciu Teao U kuakocth nokositca B MCO. Yenosue
TUTaBaHUSI TEJ

1.4 |34KOHbI COXPAHEHUA B MEXAHUKE

141 Nmiynbc MmaTepuaibHON TOYKH.

1.4.2 Nmnynbe cucteMsl Ted.

143 3aKOH U3MEHCHUS U COXPAHCHUS UMITYJIbCa.

144 PaGoTa cuibl: Ha MajIOM MEPEMEIICHUH.

145 MOUIHOCTh CHJIBI.

14.6 Kunernueckas sHeprus MaTepuagibHOM TOYKU. 3aKOH U3MEHEHHUS
KUHETUYECKOM SHEPTrUM CUCTEMBI MaTepuaibHbIX Touek B UCO

147 [ToTeHumanbHas dHeprus Ul HOTEHIUAIbHbIX CWI. IToTeHImambHast
SHEPTHS Tea B OJTHOPOJHOM ToJie TshKecTH. [loTeHnnanpHas SHeprust
yrpyro ae(opMUpOBaHHOTO TeIa.

14.8 3aKOH U3MEHEHHUS U COXPAaHEHUSI MEXaHUYECKOW IHEPTHH:

1.5 |MEXAHUYECKUE KOJIEFAHUA U BOJIHBI

151 ["apmonnueckue Koyiebanus. AMILTUTYAA U da3a KoineOaHuH.
Kunematuueckoe onucanue. JJuHaMU4eCcKOe OMMCaHue. DHEPreTHIECKOE
ONKCaHUeE (3aKOH COXpaHEHUsI MeXaHW4YecKoi aHeprun). CBs3b
aMIUTUTYbI KOJIEOaHW UCXOAHON BEJIMYUHBI C aMIUTUTYAaMH KoeOaHui
€€ CKOPOCTHU U YCKOPEHUS.

1.5.2 ITepuon u yacrora konebanuii. [lepuoa Manbix cBOOOAHBIX KoJIeOaHUI
MaTeMaTHYeCKoro MasiTHuKa. [leprnon cBOOOJHBIX KOeOaHuii
MPYKUHHOTO MasiTHUKA.

153 Beinyxnennslie konebanus. Pesonanc. PezonancHas kpuBast

154 [Toniepeunsle U Mpo10IbHBIE BOIHBL. CKOPOCTh PACIpOCTpaHEHUS U
JUIMHA BOJIHBL. HTEepdepenius u nudpakius BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa

2 MOJIEKY/IAPHAA ®U3HKA. TEPMO/IHHAMHUKA
2.1 | MOJIEKYIIAPHAA ©®HU3UKA

211 Mogenu cTpoeHus ra3oB, JKUAKOCTEHN U TBEPABIX TeI

2.1.2 TennoBoe ABMKEHNUE aTOMOB U MOJIEKYJI BEIIIECTBA

2.1.3 B3auMozpeiicTBre yacTuIl BemecTBa

214 Huddysus. bpoyHoBckoe nBuxeHue

2.15 Monens uneansHoro raza B MKT: yacTuibl raza 1BUKYTCSI XaOTHUECKH U
HE B3aMMOJIEHCTBYIOT JIPYT C IPYIOM

2.1.6 CBsI3b MEX/1y JJaBIICHUEM U CpeHEN KHHETUYECKON SHeprueil
MOCTYMATENFHOTO TEIJIOBOTO IBUKEHUS MOJIEKYJT HI€JIbHOTO ra3a
(ocnoBHOe ypaBHeHue MKT)

2.1.7 AOconroTHas Temreparypa.

2.1.8 CBs13b TEMIIEpaTyphl r'a3a co CpeHEeN KUHETUYECKOM aHepruei
MOCTYMATENLHOTO TETJIOBOTO IBMKEHUS €0 YaCTHI]

2.19 VYpasuenue p =nkT

2.1.10 Mogenp uaeaabHOro ra3a B TepMoJIMHaMUKE. Y paBHeHHEe MeHaeneeBa-

Knaneiipona. BelpaskeHue 11 BHyTpEHHEN dHEpruu. Y paBHEHUE
Menneneena — Knaneiipona (mpruMeHnMbIe GOPMBI 3aIHUCH).
2.1.11 3axoH JlanbToHA [UIsl JaBJIEHUS CMECH Pa3pEKEHHBIX ra30B.




2.1.12 N3omporieccrl B pa3pexeHHOM Ta3e ¢ MOCTOSHHBIM unciaoM vactuil N (¢
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa v). M3otepma (T= const), uzoxopa
(V=const), uzobapa (p=const). I'padpuueckoe npeacraBieHue
u3onpoiieccoB Ha pPV-, pT- u VT-nuarpammax

2.1.13 Haceimiennsle 1 HeHachIleHHbIe mapbl. KauecTBeHHass 3aBHCHMOCTH
IUIOTHOCTH M JIaBJICHUs HACBIIIEHHOTO Tapa OT TeMIepaTypbl, MX
HE3aBHCUMOCTH OT 00beMa HAChIIIEHHOTO Mapa

2.1.14 BnaxxnocTts Bo3ayxa. OTHOCHTENbHAS BIIAXKHOCTD.

2.1.15 N3meHenune arperaTHbIX COCTOSIHUM BEIIECTBA: UCTIAPCHUE U
KOHJCHCALIUA, KHTICHUE KUJAKOCTU

2.1.16 M3MeHeHne arperaTHbIX COCTOSSHUN BELIECTBA: IIJIaBICHUE U
KpUCTAITU3alus

2.1.17 [IpeoOpazoBanue sHEpPTUH B (Pa30BBIX MEpEXo1ax

2.2 | TEPMO/[MHAMUWKA

2.2.1 TemioBoe paBHOBECHE U TEMIIepaTypa

2.2.2 BHyTpenHsis sHeprus

2.2.3 Tennonepenava kak cnoco0 U3MEHEHHS] BHYTPEHHEW »HEpruu 0e3
coBepieHus padoTbl. KOHBEKIHSI, TEIIIONPOBOTHOCTD, U3TyYCHUE

224 KonnuecTBo TennoTel. Y ieiabHas TEIII0EMKOCTh BEIIECTBA

2.25 VY nenbHas TemioTa napoodpa3zoBaHus. Y ieibHasl TEIUIOTA [1JIaBICHHUS.
VY aenpHast TETI0Ta CrOPaHHst TOTLIUBA.

2.2.6 OnemenTapHas paboTa B TepMOAMHAMUKE. Brrancienne paboTsl o
rpaduKy npouecca Ha pV-guarpamMme

2.2.7 [TepBbIii 3ak0H TepMOIMHAMUKHU. Arabara.

2.2.8 Bropoii 3ak0H TepMOIMHAMUKU, HEOOPAaTUMOCTh

2.2.9 [Tpunnume! geicTBus TerioBbix MamuH. KIT/.

2.2.10 MakcumanbHoe 3Hauenne KIT/. [uxn Kapao

2.2.11 VYpaBHeHHE TeIoBOro OanaHca

3 DSJIEKTPO/THHAMHKA
3.1 |QJIEKTPUYECKOE IIOJIE

311 DrexTpu3aliys Tel U ee MPOSBICHUs. DIeKTpUuuecKui 3apsia. J[Ba Buga
3apsizia. DIeMEeHTapHBIHN AMeKTpHUUecKuil 3aps. 3aKOH COXpaHEeHUs
AIIEKTPHUYECKOTO 3apsiia

3.1.2 BzaumopeiictBue 3apsioB. Toueunsie 3apsiasl. 3akoH KymnoHa:

3.1.3 Onekrpuueckoe noje. Ero gelicTBue Ha 37eKTpUUECKUe 3apsi/ibl

3.14 HarnpsixenHocTs 25ekTprdeckoro noss. [lose Togednoro 3apsna.
OnHOpoaHOE TOJIeE.
KaprtuHsl 1nHAN 5TUX OIER

3.15 [ToTeHIaTbHOCTD AIEKTPOCTATUYECKOT0 1M0JIs. Pa3HOCTh MOTEHIIMAIOB U
HanpspkeHue. [loTeHImanpHas SHeprHs 3apsaaa B AIEKTPOCTATHIECKOM
nosie. [Torenman snexkTpocrarnaeckoro nois. Cs3b HAPSHKEHHOCTH
MOJISL ¥ PA3HOCTH MOTEHITUAIOB JIJIsi OJHOPOJHOIO 3JICKTPOCTATHYECKOTO
TTOJTSI.

3.1.6 [TpuHIMI CYyTIEpIO3UIIMH JIEKTPUUECKUX TOJIEH:

3.1.7 [TpOBOTHUKH B 3JIEKTPOCTATUUYECKOM T0JIe. Y CIIOBHE PaBHOBECHS
3apsiIOB: BHYTPU MIPOBOJIHHKA, BHYTPU U HA MMOBEPXHOCTH MPOBOJTHUKA

3.1.8 JIM3IeKTPUKY B 2JIEKTPOCTATUYECKOM MToJie. JIManeKTpuuecKkas
MPOHHIIAEMOCTh BEIIECTBA €

3.1.9 Konnencarop. DneKTpOeMKOCTh KOHAECHCATOPA. DIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOPA.




3.1.10 [TapannensHOE coequHeHnEe KOHAeHCAaTOpOB. [locmenoBaTenbHOE
COEIMHEHUE KOHJIEHCATOPOB:
3.1.11 DHeprusi 3apsHKeHHOT0 KOHASHCATOpa.
3.2 34KOHBI [IOCTOAHHOI' O TOKA

3.2.1 Cuna Toka. [TocTOSHHBIH TOK.

3.2.2 VYcnoBus cyiiecTBOBaHMS 3JiekTpuueckoro Toka. Hanpsokenue u 3 J1C.

3.2.3 3akon Oma /1 ydacTKa IeIu.

3.2.4 DNEeKTpUUECKOe COPOTUBICHNUE. 3aBUCUMOCTb COTIPOTHBIICHUS
OJIHOPOJHOTO IPOBOJIHUKA OT €T0 JUTMHBI U CEYEHUS. Y IeIbHOe
COIIPOTHUBIJICHUE BEILIECTBA.

3.2.5 Ucrounuku Toka. 9J1C 1 BHyTpEHHEE CONPOTUBIICHUE HCTOYHHKA TOKA.

3.2.6 3akon OMa /115t TOJTHOMU (3aMKHYTOM ) IICTIH.

3.2.7 [TapannensHoe coeanHeHne MpoBoIHUKOB. [locienoBarensHoe
COEIMHEHUE MPOBOHUKOB.

3.2.8 Pabora snextpuueckoro Toka. 3akoH /xoyns — Jlenua.

3.2.9 MOIHOCTE 3JIEKTPUYECKOr0 TOKA. TerioBas MOIIHOCTD, BhIACIIIeMast
Ha pe3ucTope. MOIHOCTh ICTOYHUKA TOKA.

3.2.10 CB0OOIHBIE HOCUTEIH 3JIEKTPUUECKUX 3apsi10B B IPOBOIHUKAX.
MexaHu3Mbl IPOBOJIUMOCTH TBEPABIX METAIJIOB, PACTBOPOB U PACILIIaBOB
AIIEKTPOJIUTOB, ra3oB. [lonynpoBonuuku. [lomynpoBoIHUKOBBIHM A0

3.3 MAI'HUTHOE I10JIE

331 MexaHnn4eckoe B3anuMOJICCTBUE MArHUTOB. MarautHoe nosie. Bektop
MarHUTHON UHAYKIUU. [I[puHIUN Cynepno3uiinu MarHUTHBIX TOJIEH.
JInanm MarauTHOTO noJs1. KapTuHa TMHUHI 10JIA [TOJIOCOBOTO U
MOIKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB

3.3.2 OmneiT OpcTena. MarHuTHoe moJie MPOBOAHKKA ¢ TOKOM. Kaprtuha
JMHUAN TOJISI JJTMHHOTO NPSIMOT0 MMPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
MIPOBOJTHUKA, KATYIIIKH C TOKOM

3.3.3 Cuna Amnepa, ee HalipaBJIeHHE U BEJTHYMHA.

3.34 Cuna JlopeHnua, e€ HanpaBiIeHUE U BENUUUHA. [[BIKEeHNE 3apsKEeHHON
YaCTHUIIBl B OAHOPOJAHOM MarHUTHOM I10J1€

3.4 OJIEKTPOMAT'HUTHAA UH][YKIIUA

34.1 IToTok BeKTOpa MarHUTHON MHIYKIIHH.

3.4.2 SIBnenue snekTpoMarHuTHON HHAYKUMH. DJ]C nHIyKIHUH

343 3aKoH JIeKTPOMarHUTHOW HHAYKIMK Dapaes

344 SJIC MHAYKIUY B IPSIMOM ITPOBOIHUKE, IBUXKYILEMCS B OHOPOJIHOM
MarHUTHOM I10JI€ C HEKOTOPOIl CKOPOCTHIO

345 [TpaBumno Jlenna

3.4.6 NunyktuBHOCTh. Camonuaykius. 3/]C caMonHyKInm

3.4.7 OHeprus MarHUTHOT'O TOJIS1 KATYIIKU C TOKOM

3.5 DJIIEKTPOMAI'HUTHBIE KOJIEBAHUA UBOJIHBI

3.5.1 Konebatenbublit KOHTYp. CBOOOHBIE JIEKTPOMArHUTHBIE KOJIEOaHMS B
uaeanbHOM KojebarenbHoM KoHType. Dopmyna Tomcona. Csi3b
aMIUTUTY/BI 3apsijia KOHACHCATOPA C aMIUTUTYIOM CHIIBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

3.5.2 3aKOH COXpaHEeHUsI SHEPTUH B KOJIeOaTeIbHOM KOHTYpE

3.5.3 BbIHYyXI€HHbIE 2JIeKTPOMarHuTHbIE Kojiebanus. Pezonanc

3.54 [Tepemennslii Tok. [Ipon3BocTBO, nepenaya u norpediaeHue

HIIEKTPUUYECKON IHEPTUU
3.55 CBOICTBA 3JIEKTPOMArHUTHBIX BOJH. B3auMHast opueHTalus BEKTOPOB B
HIIEKTPOMArHUTHOM BOJIHE B BaKyyMe.




3.5.6

[[Ixana 31eKTpOMarHuTHBIX BOJIH. [IpMeHeHne 371eKTPOMarHuTHBIX
BOJIH B TEXHHUKE U OBITY

3.6 OIITHUKA
3.6.1 [[psiMmonrHEitHOE pacipocTpaHeHUe CBETa B OJIHOPOIHOM cpene. JIyu
cBETa
3.6.2 3aKOHBI OTPa’KEHHUSI CBETA.
3.6.3 [ locTpoeHre n300pakeHMiA B ITIOCKOM 3epKajie
3.6.4 3aKkoHBI pesiomiieHus ceta. [Ipenomienue cBera. AOCOMIOTHBIH
Mokasareib npenomieHus. OTHOCUTENbHBIN MTOKa3aTellb MPETOMIICHUS.
Xon nydeit B mpuzMe. COOTHOILIEHUE YAaCTOT U JIJIMH BOJIH IIPH NEPEXOE
MOHOXPOMAaTHUECKOI'0 CBETa Yepe3 rpaHmIly pasjiesa IByX ONTHYECKUX
cpen
3.6.5 [TonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yroi moiHoro
BHYTPEHHETO OTPaXKEHUS
3.6.6 Cobwupatomue u paccenBaromue JMH3bl. ToHKas ua3a. DoKycHOE
paccTOsSTHUE M ONTHYECKAas CUJia TOHKOM JTMH3BI
3.6.7 DopmyJiia TOHKOM JIMH3BL. Y BEIUYEHHUE, 1aBAEMOE JIMH30U
3.6.8 Xon Jiyda, MPOMIE/IIEro JIMH3Y MO/ TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
onTru4eckoit ocu. IToctpoeHne n300paykeHn TOYKH M OTPe3Ka MPsSIMOi B
COOMPAIONINX M PACCEUBAIOIINX JIMH3aX U UX CHCTEMax
3.6.9 doroarnmapaT Kak ONTHYSCKUN TPUOOp. [71a3 KaKk onTHyeckas cucremMa
3.6.10  |MuTepdepennus cBera. KorepeHTHbIC UCTOYHUKHU. Y CJIOBHS HAOJIOICHUS
MaKCHMyMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX
CUH(pA3HBIX KOTCPEHTHBIX HCTOYHHKOB
3.6.11  [[Iudpakuus cBeta. AudpakironHas pemnieTka. Y caoBue HaOI01eHus
rJIABHBIX MAKCHMYMOB ITPH HOPMaJIbHOM TIaJICHUA MOHOXPOMATHYECKOTO
CBETa C JUTMHOM BOJIHBI A Ha PEHIeTKY ¢ mepuoaoM d.
3.6.12  |/Iucnepcus cBeTa
4. OCHOBbBI CIIEITHAJIPHOH TEOPHHOTHOCHTEJIBHOCTH
4.1 HBaprMaHTHOCTH MOYJISl CKOPOCTH CBETa B Bakyyme. [IpuHIUn
OTHOCHUTEIIbHOCTH DUHINTEHHA
4.2 OHeprus cBOOOAHOM yacTUIlbl. MIMITynbC YacTHIIBL.
4.3 CBs13b MacChl M SHEPTUH CBOOOIHOM YaCTHIIbI. DHEPTUS MTOKOS CBOOOAHON
YACTHIIBI.
5 KBAHTOBAA ®H3HUKA
5.1 | KOPIIYCKYJIAPHO-BOJIHOBOHU [IYVAJIU3M
5.11 I'mnoresa M. Ilnanka o kBanTax. @opmyna [Inanka.
51.2 dotonsl. JHEprusa Gporona. Ummynsc GporoHa.
5.1.3 ®otorddext. OnbiTel A.I'. CroneroBa. 3akoHbl poTorddexTa
5.14 VYpaBHenue DiinmreitHa 11 porodpdexra:
5.1.5 BosHoBbIE cBOMiCTBA yacTuil. Bonnsl e bpoind. [[nnHa BoaHEI A€
bpoiins aBmxkyelics yacTuibl. KopnycKynsipHO-BOJHOBOW yaau3M.
Judpakius 5JeKTPOHOB Ha KPUCTAIIAX
5.1.6 [laBnenue cBera. /[aBiieHne cBeTa Ha MOJHOCTHIO OTPAKAKOITYIO
MOBEPXHOCTH M Ha TOJIHOCTHIO MOTJIOMIAIOIIYIO TIOBEPXHOCTh
5.2 | ®U3UKA ATOMA
521 [1nanerapnas mozens aToma
522 [Tocrynatel bopa. U3nydyenue u nornomienre GpOTOHOB MPH MEPEXOE
aToMa ¢ OJJHOTO YPOBHS DHEPTUHU HA APYTOH.
523 JluneiiuaTeie ciekTpbl. CIEKTp ypOBHEH YHEPTHUU aTOMa BOJIOPO/Ia.
5.2.4 Jlazep




5.3 | ®U3UKA ATOMHOI O AJ[PA

5.3.1 Hyknonnas moznens sinpa I'elizen6epra — MiBanenko. 3apsn saapa.
MaccoBoe uncno sanapa. M3oronst

5.3.2 DHeprus CBS3U HYKJIOHOB B szipe. SaepHbIe CHITBI

5.3.3 Jedexrt maccol sapa.

5.34 PannoaktuBHOCTh. Anb(a-pacnaz. bera-pacman. DieKTpoHHBIH [3-
pacnaz. [losutponnsiii B-pacnan. ['aMma-uznydeHue

535 3aKoH paJuOaKTUBHOTO pacmaja.

5.3.6 SAnepHble peakiuu. JleneHue u CHHTES P

Kaxxaplif BapraHT 3K3aMEHAllMOHHOW pabOTHI BKJIIOYAET B ceOsl 3a1aHusl,
MIPOBEPSIIONINE OCBOCHHE KOHTPOJHMPYEMBIX 3JIEMEHTOB COJEpPKaHUS M3 BCEX
pa3felioB IIKOJBHOIO Kypca (U3UMKK, INpU OTOM JUIA  KaXJO0ro paszena
MpeAiaraloTcs 3aJaHus BCEX TAKCOHOMHUYECKHMX ypoBHeW. Hambonee BakHble C
TOYKM 3pEHUs NPOAOJDKEHUsT O0Opa30BaHUsS  COAEPIKATENbHBIE  AIEMEHTHI
KOHTPOJIUPYIOTCS. B OJHOM M TOM >K€ BapUaHTE 3aJaHUSIMU PA3HBIX YpPOBHEH
coXkHOCTH. KonnuecTBo 3a1aHuii IO TOMY WMJIM MHOMY pa3zeily ONpenesseTcs ero
COJIEp)KaTEIbHBIM HANOJHEHUEM U MIPONOPLUUMOHAIBHO Y4YeOHOMY BpPEMEHH,
OTBOJIMMOMY Ha €ro M3y4€HUE B COOTBETCTBHM C IPUMEPHON IPOrpaMMOM IIO
busuke.

[IpuoputeTroM npu KOHCTPYMPOBAHUM OWJIETOB SIBISETCS HEOOXOAUMOCTD
IPOBEPKU MPEAYCMOTPEHHBIX CTAaHAAPTOM CIOCOOOB JESATENBHOCTH (C y4eTOM
OTPAaHUYEHHUM B YCIIOBHUSAX MAacCOBOM NHCBMEHHOW IPOBEPKH 3HAHUM U YMEHHU
oOy4Jaronuxcsi): yCBOCHHE MOHSATUHHOIO armapaTa IIKOJbHOrO Kypca (PU3MKH,
OBJIAJICHUE METOAOJOTMYECKUMH YMEHUSAMH, MPUMEHEHUWE 3HAHUA  TIpH
00bsACHEHHH (PU3MYECKUX SBJICHUM U penieHuH 3aaad. OBiajieHHe YMEHUSIMU 110
pabote ¢ uHpopmarreil (PU3NIECKOro CoAEepKaHusl MPOBEPSETCS OMOCPEIOBAHHO
MpU HCHOJB30BAHMM PA3UYHBIX CHOCOOOB MpeACcTaBiIeHUsT HHGOpMAIMU B
TeKCTax 3aJaHuii (rpaduku, TAOJUIBI, CXEMbI U CXEMAaTUYECKUE PUCYHKH).

Haubonee BaXHBIM CIIOCOOOM JESATENIBHOCTH C TOYKH 3PEHUS YCIEIIHOTO
OpoAODKEeHHs o0pa3oBaHMs B By3e€ sIBJIsieTCs peleHue 3anad. Kaxnaelii BapuaHt
BKJIIOYaeT B ce0s 3aJaud IO BCEM pas3fellaM pPa3HOrO0 YpPOBHS CIIOXHOCTH,
MO3BOJISIONIME POBEPUTh YMEHHE MPUMEHATHh (PU3UUECKHE 3aKOHBI U (HOPMYJIbI,
KaK B THUIOBBIX Y4Y€OHBIX CHUTyallUsiX, TaK U B HETPAAUIMOHHBIX CHUTYaLHSIX,
TPeOYIOLIMX MPOSBICHUS TOCTATOYHO BBICOKOW CTEMEHU CaMOCTOSITEIbBHOCTH MPU
KOMOMHHUPOBAHUH M3BECTHBIX aJITOPUTMOB JEHCTBUI WIIM CO3AHUH COOCTBEHHOIO
IUTaHa BBIMOJIHEHUS 3aJaHUsl.

3. CTpyKTypa 3K3aMeHa

CrpykTypa Ounera no (u3MKEe COOTBETCTBYET CTpyKType Bapuanta KM
(KOHTPOJIBHO-U3MEPUTENIBHBIX ~ MaTepUajoB)  €IMHOIO roCyJ1apCTBEHHOTO
pK3aMeHa. DK3aMeHalMOHHas padoTa MO COJEP’KAaHUIO, YPOBHIO CIIOKHOCTH M
OLICHHMBAHUIO MOJIHOCTBIO COOTBETCTBYET ypoBHIO EI'D no dusuxe.

Kaxnpiii BapuaHT 3K3aMEHAIIMOHHON pabOThl COCTOUT W3 JABYX 4acTel u
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BKIIOYaeT B ceOs 30 3amaHuii, paznuyaronuxcs GopMoil U ypoBHEM CIOXKHOCTH
(Tabmmma 1).

Yacte 1 comepxut 23 3amanust ¢ KpatkuMm otBeToMm. M3 Hux 11 3amanwmii ¢
3aMUChI0O OTBETA B BHJE YMCIA, CIOBAa WM JBYX uMcel, 12 3amaHuili Ha
YCTAaHOBJICHHE COOTBETCTBUSI M MHO>KECTBEHHBIH BBIOOpD, B KOTOPBIX OTBETHI
HE0OXO0IUMO 3aMKcaTh B BUJE MOCIEA0BATENbHOCTH IUGD.

Yacte 2 comepkuT 7 3aJaHUld C pPa3BEPHYTHIM OTBETOM B KOTOPBIX
HEOOXOAMMO TPEICTABUTh PEIICHWE 3aJaud WM OTBET B BUIE OOBSICHCHHS C
OTOPOM HA M3YUYEHHBIC SIBJICHUS WM 3aKOHBI.

Yactp [IporieHT MaKCUMaJILHOTO
paboThI Makcumaib nepBUYHOrO Oasia 3a
KonnuectBo HBIN 3aJaHus JaHHOUW 4YacTH OT
3aaHuH MEPBUYHBIN MaKCHMaJIbHOT'O .
Tun 3aganuii
Oast MepPBUYHOTO OaJl1a 3a BCIO
paboTty, paBHOTO 54
Yacrs 1 23 34 63 C KpaTKUM
OTBETOM
Yacts 2 7 20 37 C pa3BEpPHYTHIM
OTBETOM
Hroro 30 54 100

OO11ee KOIMYECTBO 3aJaHU B 3K3aMEHALlMOHHOM padoTe MO KaXaA0My U3
pa3nesoB  MNpPUOJIM3UTENBHO  NPOMOPLUUOHAIBHO  €r0  COAEP’KATEIbHOMY
HaTOJHEHHUIO U yYeOHOMY BPEMEHHU, OTBOJUMOMY Ha U3YyYEHHUE JaHHOIO pa3fiela B
IIKOJILHOM Kypce (pU3HKH.

Pacnipenenenue 3agaHuii 10 OCHOBHBIM COJEPKATENbHBIM pa3zesiaM (TeMam)
Kypca (pU3NKH.

Paznen xkypca ¢pusuku, BKIFOYSHHBIHN B KonunuecTBo 3ananuii
HK3aMEHAIIMOHHYIO paboTy Bcs pabota
MexaHuka 8-11
MonekynsipHas pu3nka 5-9
DNEeKTpOJUHAMUKA 8-11
KBanrtoBas ¢usnka 2-3
Htorg 30

B »k3aMeHalMOHHON paldoTe NpeaCcTaBiIEHbl 3aJaHUsl Pa3HbIX YpPOBHEU
CJIOKHOCTH: 0a30BOr0, MOBBIIIEHHOTO U BBICOKOTO.

3amanuss  0a30BOr0  ypOBHS MPOBEPSIOT  OBJAJACHHUE MPEAMETHBIMU
pe3ynbTaTaMu Ha HauOoJiee 3HAYMMBIX DJIEMEHTaX COJIep KaHus Kypca pu3nuKu, 6e3
KOTOPBIX HEBO3MOXXHO YCIEIIHOE TMPOJODKEHHE OOydeHHs Ha Ccleayrouei
CTYIICHH.

3aaHusl TOBBIIIEHHOTO YPOBHSI MPOBEPSIOT CHOCOOHOCTh 3K3aMEHYEMBIX
JeCTBOBATh B CHUTYyallUAX, B KOTOPBIX HET SBHOTO YKa3aHUs Ha CIOCO0
BBINIOJIHEHUS M HEOOXOIMMO BBIOpaTh 3TOT C€MOco0 W3 Habopa HM3BECTHBIX
YYaCTHHUKY SK3aMEHa WJIM COYETaTh JIBa — TPU U3BECTHBIX CIIOCO0a JEHCTBUM.

3amaHusi  BBICOKOTO  YPOBHSI  CIOKHOCTH  IPOBEPSAIOT  CIIOCOOHOCTH
HK3aMEHYEMBIX pelaTh 3aJadyd, B KOTOPBIX HET SBHOIO YyKa3aHUs Ha CHOCOO0
BBINIOJIHEHUS U HEOOXOJIMMO CKOHCTPYMPOBATH CIIOCOO pelieHusi, KOMOMHUPYS

M3BECTHBIE YUACTHHUKY CITIOCOOBI.
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B Tabnuily npenctaBiieHO pacnpeiesieHne 3aIaHuii 10 YPOBHSM CIOKHOCTH:

YpoBeHb Konuuects | Makcumanbhblii| [IponieHT MakCuManbHOTO

CJIO’KHOCTH 03aJIaHu I NEePBUYHBIN NEPBUYHOIO Oajia 3a 3aJaHus

3aIaHus Oamn JAHHOTO YPOBHSI CJIOKHOCTH OT
MaKCUMAaJILHOTO,
paBHoOro 54

bazoBsrii 19 26 48

IToBbIIICHHBIH 7 15 28

Bricokuit 4 13 24

HUtoro 30 54 100

[Ipu BBINOJHEHUN 3aJaHUN MOYKHO TOJIb30BATHCS YEPHOBUKOM. 3aIlCHU B
YEPHOBHUKE, a TAKXKE B TEKCTE OMJIETa HE YUYHUTHIBAIOTCS MPU OIEHUBAHUN PAOOTHI.

Ha BreImonHEHHE 3K3aMEHAIIMOHHOM pabOThl OTBOJAUTCS 3 yaca 55 MUHYT
(235 munyT).

4. JlonoiHUTE/IbLHBbIE MATEPHAJILI U 000PY/10BaAHNE

Hcnonp3yercss HENporpaMMHUPYEMBIH  KalbKYJISATOP C  BO3MOXKHOCTBIO
BBIUMCIICHUS] TPUTOHOMETpHYecKuX (GyHKImi (COS, Sin, tg) u nuHelka.

5. Kputepum oneHku

Pe3ynbTaThl BCTYNMUTENHLHOTO UCTIBITaHUS 110 (U3HKe orleHuBatoTcs mno 100-
OajyibHOM  1mIKaje. MWUWHUMAbHOE KOJMYECTBO OalljloB, MOJATBEPKIAIOIIEE
YCIEIIHOE MPOXO0XKAECHNUE BCTYNMUTEIHHOTO UCIBITAHUS MO (DU3UKE, COOTBETCTBYET
MHUHUMaJbHOMY KojudecTBy OamioB EI'D, ycraHoBieHHOMYy MMHHUCTEPCTBOM
cenbckoro xo3sancTBa Poccuiickonn denepanuu.

[IpaBUIbHOCTL pEIICHUSI 3aJaHUN CHayajga OIICHUBACTCS MEPBUYHBIMHU
O0assamMu. 3aJaHMe C KpPAaTKUM OTBETOM CUUTAETCS BBIMIOJIHEHHBIM, €CIIU
3anucaHHbIi B O1aHke Ne 1 oTBET coBmaiaeT ¢ BEpHbIM OTBETOM.

[IpaBmIbHOE BBITIOTHEHUE Ka)XJa0ro M3 3amanui 1-3, 7-9, 12-14, 18, 22 u
23 ouenuBaetcs 1 6aminoM. 3aaHle CYMTACTCS BBIIOJTHEHHBIM BEPHO, €CJIH OTBET
3amucad B TOW opMe, KOTopasi ykazaHa B MHCTPYKIIMH TI0 BBIMIOJTHEHUIO 3aJjaHusl, U
MOJIHOCTBIO COBMAJAET C 3TAJIOHOM OTBeTa. B oTBeTe Ha 3agaHue 23 MHOPSAIOK
3alMCH CHMBOJIOB 3HAYEHUSI HE UMEeT.

[IpaBuibHOE BBHITIOJHEHUE KaXKI0ro W3 3agaHuut 5, 6, 11, 16, 17 u 19, 21
olleHUBaeTcs 2 Oamnamu. 3aJaHWE CUUTACTCS BBIMOJIHCHHBIM BEPHO, €CIH OTBET
3amucad B Tou ¢opMe, KOTOpas yka3aHa B MHCTPYKIIMU T10 BBHITOJTHEHHUIO 3a7aHus,
U TOJHOCTHIO COBIIAJIA€T C ATAJOHOM OTBETA: KaXJbIH CUMBOJ B OTBETE CTOUT Ha
CBOEM MecCTe, JIUIIHUE CHUMBOJIBI B OTBETE€ OTCYTCTBYIOT. 1 Oajil BBICTABIISETCA,
eciM Ha JIF0O0OW OJIHOM TMO3WIIMK OTBETa 3aldCaH HE TOT CHMBOJI, KOTOPBIM
MPEICTABIICH B dTAJIOHE OTBEeTa. BO Bcex Mpyrux ciydasx BbicTaBisieTcs 0 6awios.
Ecnu konmuecTBO CUMBOJIOB B OTBETE O0JIbIlE TpeOyemoro, BbicTaBisercs () 0amioB
BHE 3aBUCUMOCTH OT TOTO, OBbUIM JIM YKa3aHbl BCE HEOOXOAMMbIE CUMBOJIBI.
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[IpaBunbsHOE BHIMOTHEHUE Kaxkaoro u3 3amannii 4, 10, 15 u 20 onenuBaercs
2 Gammamu. 3aaHUE CYUTACTCS BBIITOJIHEHHBIM BEPHO, €CITM OTBET 3alMCaH B TOM
dbopme, KOTOpas yka3zaHa B HWHCTPYKIIMH IO BBHITIOJHEHUIO 3aJaHUs, KaXKIbIi
CUMBOJI TIPUCYTCTBYET B OTBETE€, B OTBETEC OTCYTCTBYIOT JIMIIHHUE CHMBOJIBI.
[TopsioK 3amucu CUMBOJIOB B OTBETE 3HAUCHHUSA HE MMeeT. | Oayll BBICTABIISAETCA,
€CJIM TOJBKO OJMH M3 CHMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET ATAJIOHY
(B TOM 4YHCIIC €CTh OJWH JIMIITHUNA CUMBOJ HapsAy C OCTAILHBIMH BEPHBIMH) WIIH
TOJIBKO OJWH CHMBOJ OTCYTCTBYET; BO BCEX JPYrux ciydasx BbicTaBisieTcs 0
0aJIJIOB.

MakcuManbHBI TIEPBUYHBIA OaJlJT 3a BBIMOJHEHHE KaXJ0TO M3 3aJaHui C
pa3BEPHYTHIM OTBETOM 25 U 26 coctaBisier 2 Oamita, 3amganuii 24, 27, 28 u 29
cocTaBigeT 3 Oaiuta, 3amanust 30 — 4 Oamna.

Ha ocHOBe pe3ynbTaTOB BBIMOJHEHHUS BCEX 3aJaHUN paOOTHI OMPEACIISTIOTCS
MEePBUYHBIC OalTbl, KOTOpBIC 3aTeM TmepeBomarcs B TectoBbie 1o 100-0amtbHON
IIKaJe.

6. JIuteparypa, pekomMeHnayemasi JJisi NOATOTOBKH K IK3aMeHY

1. Hdemummosa M.IO. EI'D 2023. bank 3amanuii. ®u3uka. 1000 3agau. Bee
samanus dacth 1 u 2 / JemupoBa M.IO., I'pubo B.A., I'mronmo A.M. — M.:
H3narenscTBO «DK3ameny, 2022. — 430 c.

2. JlykamoBa E.B. EI'D 2023 ®wusuka. TumnoBsie BapHaHTHI
sK3aMeHalMoHHBIX 3amanuii/ YuctaxkoBa H.M. - M.: U3marensctBO «OK3aMeEHY,
2022. —360c.

3. Hukynoga, I''A. ®usnka — 2023. COOpHUK 3aMaHHiA 1T TTIOATOTOBKH K
EI'D / Hukynosa I'.A., MockaneB A.H. — M.: Dk3amen, 2022 — 352 c.

4. O®wusumka. 10 xmacc (0a30BbId U YrIIyOJNEHHBIH ypoBHM) (B 2 YacTsX).
VYueonuk. Y. 1 / JI. D. I'ennenmreiin, A. A. bynaroBa u np.; mox pea. B. A.
Opioa. — M. :BMMHOM. Jlabopartopus 3nanui, 2021. — 304 c. :

5. @wuszuka. 10 xmacc (6a30BbIii M YrIIyOJEHHBIA ypOBHHU) (B 2 4YacTsX).
VYueonuk. Y. 2 / JI. O. I'ennenmreiin, A. A. bymaroBa u np.; mox pea. B. A.
OpioBa. — M. :BMMHOM. JlaGoparopus 3nanuit, 2021. — 208 c. :

6. ®dwusmka. 10 kmacc: yueb, mis o0meoOpa3oBaT. OpraHU3aluid ¢ MPUJ. Ha
ANIEKTPOH. HocuTene: 0a3oBbid U npoduit. ypoBHu/I'.5. Mskuies, b.b. byxosies,
B.M. Yapyrun; non pexn. H.A. IlappentseBoit. — M.: [Ipocsemienue, 2021. — 399 c.,

/. ®wuzuka. 11 kiacc (6a30BbIi W yrayOnEHHBIN ypoBHH) (B 2 4acTsx).
VYyeonuk. Y. 1 / JI. O. I'eanenmreiin, A. A. bynatoBa u ap.; mox pexa. B. A.
OpinoBa. — M. : BUHOM. Jlab6opatopus 3uanwuii, 2021. — 198 c. : um.

8. ®wusmka. 11 wmacc (6a3oBbi W yrayOn€HHBIN ypoBHHU) (B 2 dacTsX).
VYueonuk. Y. 2 / JI. O. I'eanenmreiin, A. A. bymaroBa u np.; mox pea. B. A.
OpnoBa. — M. : BUHOM. JlaGopatopus 3uanuii, 2021. — 208 c. : ui.

9. ®wusuka. 11 xnacc : yueb, nms o61meoopa3oBaT. OpraHU3aIMA C IPHIL. HA
9JIEKTPOH, HocuTene . 0a3oBbiii ¥ mpoduia. ypoBuu / I'. 5. Mskumes, b. b.
byxosnes, B. M. Hapyrun; nox pea. H. A. [lapdentseBoii. —M.: TIpocBemienue,
2021. -436 c.
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