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1. HACHOPT ITPOTPAMMBI YYEBHOM JJUCIIUILJINHBI
OV IIL.03 «Dusuka

.1. O0J1acTh NIPMMEHeHHUs1 MPOTrPaMMBbl

[Tporpamma y4eOHOW JWCHUIUIMHBI SIBJSIETCS YacThi0 YacThbIO OCHOBHOW 00pa3oBaTelbHOU
nporpammsl B cootBercTBUU ¢ @I'OC mo cnenumansHoctu CIIO mo cneunanbHOCTH 09.02.05.
«ITpuknagnas nadopmaTuka (110 OTPACIISIM)»

1

.2. MecTO NMCHUILIMHBI B CTPYKTYpPe OCHOBHOM NMpo¢ecCHOHAIBbHOI 00pa30BaTeIbHOM

NPOrpaMMblI.
JlMcUUIUIMHA OTHOCUTCSA K IpyIe Npo(UIbHbIX JUCHUIUINH.

1

3. Heau v 3a1a4u AUCHUIIMHBI — TPeOGOBaHMs K pe3yabTaTaM O0CBOEHUS THCUHILIHHbBI:

B pesynbrare 0OCBOCHUS IUCIUILTUHBI 00YYaIOUIHICS JOKEH YMETh:

1
2

3.

© N o oA

. YIIpaBIATh CBOEH IIO3HABATEIBHOMN JACATENbHOCTBIO;
. IlpoBoauTh HAOMIOACHNUS;

Hcnonp3oBaTh M NPUMEHATH pPa3iIU4HbIE BHUIBI II03HABATEIBLHON NEATECIBHOCTU IS
W3YYEHHUS Pa3IMYHBIX CTOPOH OKPYKAIOIIEH JEHCTBUTEIBHOCTH;
. Ucrionb30BaTh pa3anmyHble HCTOYHUKY JUTS TONTydeHHs (pu3ndeckoi nHpopMammmy;
. JlaBaTb onpeneneHuss N3y4eHHbIM MOHIATHUAM;
. Ha3pIBaTh OCHOBHBIE IIOJIOKEHUS NU3YYEHHBIX TEOPUN U TMIIOTE3;
. OnuceIBaTh JEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO POBE/IEHHBIE SKCIIEPUMEHTHIL;

Jlenatb BBIBOJBI M YMO3AK/IIOUEHHMs] M3 HaOMIOAEHUM, M3Y4YEHHBIX (U3NYECKUX
3aKOHOMEPHOCTEH;
[TpumensaTs npuoOpeTeHHblEe 3HAHMS MO (U3MKE A pelleHHs MPaKTUUYECKUX 3ajad,
BCTPEUAIOUINXCS B IMOBCEIHEBHOM >KM3HM, JUIsl O€30MaCHOTO MCIOJIb30BaHMS OBITOBBIX
TEXHUYECKHUX YCTPOMCTB, PAlMOHAIBHOIO MPUPOIONOJIB30BAHUS U OXPAaHbl OKPYXKAOIIEH
CpEBL.

B pe3ynbpTaTe 0CBOCHHS TUCIUIUIMHBI 00YYarOIINIICS JOMKEH 3HATh:

1
2

3
4

5

. Ponb pu3MKHM B COBpEeMEHHOM MHUPE;
. @yHIaMeHTalIbHbIE (PU3NYECKUE 3aKOHBI M MPUHIUIIBL, JEKaIle B OCHOBE COBPEMEHHOM

(bu3nyecKoil KapTUHBI MUPA;

. OcHOBHbIE (PU3UYECKHE TTPOIIECCHI U SIBJICHUS,

. Baxxnarle OTKPBLITUA B obnactu (1)I/I3I/IKI/I, OKa3aBIIMX ONPCACTIAIOIICC BIIMAHUC HA Pa3BUTUC

TCXHUKU U TCXHOJIOTHUH,

. Metonasl HAaYYHOT'O ITO3HAHUS IIPUPOIBI;

1.4. PexomeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHHME NNPOrPAMMBbI M CUHMIIIUHbI:
MaKCUMaJIbHOU y4eOHOW Harpy3ku oOyuatomierocs 92 yacos, B TOM YHUCIIE:

00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odyuaronierocs 864acos;

CaMOCTOSITENTLHON paOOTHI 00yYArOIIErocsl ¥ KOHCYJIBTAIUH 6 9acoB.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIMHBI

2.1. O0beM yueOHOI TMCUMIJIMHBI M BUAbI Y4e0HOI padoThl

Buj yueOHoi1 padoThI Oonem
4acoB
MakcumaJjibHasi ydeOHas HAarpy3Ka (Bcero) 92
Oos3aTeibHas ayIMTOPHAs yuyeOHasA Harpy3Ka (Bcero)
B TOM YHCIIE!
1abopaTOpPHBIE 3aHATHS 22
NPaKTUYECKHUE 3aHATHA -
KOHTPOJIbHbBIE paOOThI -
KypcoBasi pabota (IIpoeKT) -
CamocrosiTenbHast paboTa 00y4aronierocss 1 KOHCYJIbTaIuu (BCETo) 6
B TOM YHCIIE:
oopmienne 1a60paToOpHO-IPAKTUIECKUX paOOT, OTYETOB, MMOATOTOBKA K UX 3aIUTE 5
Y KOHCYJIbTAIIHH;
Hrorosas arrecranus B GopMe 3K3aMEeHA 12




Haumenosanue
pa3aesioB U TeM

1

Pazgen 1.

Tema 1.1.
Bseneuue.
Kunematuka

Tema 1.2.

2.2. TemaTH4ecKuii IVIaH U cOJlePKaAHUE Y4eOHOM TN CHUIITTHHbBI
OV IL.03 «Pusuxa»

Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U NPAKTHYECKHEe PadoThl, CAMOCTOATEIbHAS
paboTta o0yuaommxcs, KypcoBasi padot (IPOeKT) (eciu npedycmomperst)

2

BBEJEHUE. MEXAHUKA

Conep:xanue yueOHOro MaTepuasia

Beenenue. 3agaun gpusuku. MoaenupoBaHue sBICHUNA 1 00bEKTOB MPpUpo/ibl. OrpaHUYEHHOCTh
¢usnveckux moxeneil. Haydnsie rumnoressl. DKCIEPUMEHT M TEOPHS B MPOIecce O3HAHUS PUpoabl. Poib
MaTeMaTHKU B Gpu3uke. PU3nUecKre 3aKOHbI U TPaHULIbI UX TpUMeHUMocTH. [IpuHIun cooTBeTCTBHA,
MIPUHLIMII IPUYUHHOCTH, PU3NYECKasi KapTHHA MUpA.

W3mepenue ¢usnueckux BenuyuH. lIpsMble M KOCBeHHble H3MepeHus. EnuHuibl (uznyeckux
BenMunH. PasmepHOCTh ¢u3mueckux BenudyuH. CucTeMbl enuHUI] (u3ndeckux BednduH. OCHOBHBIC U
IIPOU3BOJHBIE €IUHUILBI. YNCIO OCHOBHBIX eIuHuL. MexayHapoaHas cuctema enuHul. IlpucraBku mis
00pa3oBaHMs JECATUYHBIX KPATHBIX W JEIBHBIX enuHuI.Mexanudeckoe ABrkeHHEe. OTHOCHTEIBHOCTH
nerokeHus. Crucrema orcuera. Cucremsl koopauHaT. Pagmyc-Bektop. MatepuanbHas touka. Tpaexropus,
MPONHJEHHBIA MyTh M mepemerieHue. CpeaHsiss U MIHOBEHHAs CKOpPOCTU. 3aKOH CII0KEHUS CKOPOCTEH.
VYckopenue. PaBHOMepHOE U paBHOIIEpEMEHHOE MpsMOJIMHElHbIe ABMkeHus. Ilpsmas n obpaTHas 3amava
KUHEMaTUKH.

[Tpoekius 1 aGCOMIOTHOE 3HAUEHHE CKOPOCTH U MepeMeIleH s], KOOpANHATAa U MPONUICHHBIN MyTh MpH
PaBHOMEPHOM M PaBHONEPEMEHHOM JBMXKEHMSX. ['paduky 3aBUCUMOCTH KHHEMATHYECKUX BEJIMYUH OT
BpPEMEHU IPU paBHOIIEPEMEHHOM JIBHKeHHH. CBOOOIHOE MajieHUe Tel. Y CKOPEHHEe CBOOOHOIO MaJIeHHUS.

[IpousBonsHOE KPHUBOJIMHENHOE JBUKCHUE. KpuBuszna TPaeKTOPUMU. HopwmaibsHoe,
(LLEHTPOCTPEMHUTEIBHOE), TAHTCHIMAIILHOE H MOJHOE YCKOpeHus. [IBikeHue Tena, OpOLICHHOTO MO YoM
K TOPU30HTY.

PaBHOMEpHOE IBMKEHHE TOYKHU 110 OKPYKHOCTH. JIMHEeNHas ckopocts. Ilepron u yactora BpaleHus.
[{uknuueckas dactoTa. YIIoBas CKOpocTb. CBsA3b MEXKIy JMHEHHBIMM W YIJIOBBIMH BEJIMYUHAMU.
Y ckopeHue IIpu paBHOMEPHOM JABUKEHUU TOYKH 110 OKPYKHOCTH.

JlabopaTopHas paGora Nel
OmnpeneneHne yCKOPEHHsI CBOOOTHOTO TAISHHS C IIOMOIIHI0 MAaTEeMaTHYECKOTO MasTHHKA

Conep:xanue yueOHOro MaTepuaJa

O0BeM
4acoB

3

24
4

YpoBeHb
0CBOEHUA

4
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Jnnamuka

Tema 1.3.
3aK0HEBI
COXpaHCHHS B
MEXaHUKE

@yH/1aMEHTAIIbHBIE B3AUMOJICHCTBHS B IPUPOJIE.

IlepBbiit 3akoH HproToHa. MHepumansHuble cuctemsl orcuera. [IpuHumn otHocutensHOCTH 1amues.
[IpeobpazoBanus ["anues.

WueprHocts Ten. Macca Ttena. IlnotHocts Ttena. Cuna. Btopoit 3akoH Herorona. IlpuHiun
cynepno3unuu cui. Tpetuit 3akoH Hptoto a. Mexannueckuii nerepmMuHu3M. HauanbHbie yCIOBUS.

I'paBuTanmonHas cuia. 3aKOH BCEMUPHOTO TATOTEHMs. ['paBuTaninoHHas nocrosiHHas. Cuiia TAKECTH.
3aBUCHUMOCTh YCKOPEHHsI CBOOOHOTO MAaJCHMs OT MapaMeTPOB IJIAHETHI U BBICOTHI HaJl €€ TOBEPXHOCTHIO.
[IpuHIUIT SKBUBAJICHTHOCTH.

JluHaMyKa JBUYKEHUSI MAaTEPUAIBHOM TOUKH 110 OKPYKHOCTHU. /[BU)KEHHE MCKYCCTBEHHBIX CITyTHUKOB.
[IepBasg kocMHu4YeCKasi CKOPOCTb.

Bec Tena. Bec Tena, nBuxkyierocst ¢ yCKOpeHUEM, HEBECOMOCTb. MHepIanbHble M HEMHEpPLUAIbHbIE
cUCTEeMBbI oTcueTa. Bec Tena ¢ yueToM BpallleHus: 3eMJId Ha pa3Iu4HbIX HIMPOTaX MECTHOCTH.

Hedopmarus ten. Tsepaoe Teno. Cuna ynpyroctu. 3akoH ['yka. Peakuust onopsi.

Cuna Hatspkenust HuTH. Crjia TpeHUs TIOKOs, CHIla TpeHusI cKonbxeHns. Koadduuuent tpenus
CKOJIbXKEHUs. J[BUKEHUE Tella B BI3KOU cpefe.

[iiewo cunbl. MomenT cuibl. [1apa cun. YcnoBus paBHOBeCHs Tela, UMEIOUIETO OCh BpaiieHus. LlenTp
Macc.

JlaGopaTopHas padora Ne2

M3mepeHue yckopeHHst CBOOOIHOTO MaAeHUs C TOMOILBIO MAIIMHbI ATBYa
Conep:xanue yueOHOro MaTepuasia

Nmnynec Tena m cucrembl Ten. Cuia Kak CKOPOCTh M3MEHEHHMs] uUMIyibca. VIMIynbCc CHIIBI.
3aMKHyTasg CUCTeMa Tel. 3aKOH COXpaHEHMsI HMITysbca. PeakTuBHOEe [BHKeHHE. PeakTuBHas cuia.
PakeTHas TexHuka.

Mexannueckasi pabota. MexaHudeckas pabora nepeMeHHOW cuibl. ['paduyeckas HMHTeprpeTanus
paboTel. MomHoCTh. CpeHssi U MTHOBEHHAsl MOIIIHOCTH.

Oneprus. Kunerndeckast sHeprus tena. Teopema 0 KHHETUYECKON DHEPTHUH.

[loTeHunanpHble U HEMOTEHIMANbHbIE CHibl. Pabora cui TsokecTd u ynpyroctd. IloTeHimanbHas
sHeprus. [loTeHnuanbHas sHeprus Tena B 1oJje CUibl TshKeCTH. [loTeHnansHas sHeprus TpaBUTallMOHHOTO
B3anmoeiicTeus. [loTeHnranpHas sHeprust 1eOpMUPOBAHHOMN MPYKUHBI.

MexaHuueckass DJHEprus. 3aKOH COXPAaHEHMs MeXaHudeckod »HHepruu. CBsA3b U3MEHEHUs
MEXaHUYECKOH SHEPTUU ¢ paboTOI HEMOTEHIIMATBHBIX CHIL.

Bropas u TpeTbsi KOCMUYECKHE CKOPOCTH.

[IpMeHeHre 3aKOHOB COXpAaHEHUS SHEPruu W HMIYJbca JUIsl ONUCAaHUS aOCONIOTHO YNPYroro u

1,2
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Tema 1.4.
Mexannueckue

KOJI€OaHMS U BOJIHEI

Tema 1.5.
Mexannka
JKUJIKOCTH U rasa

Pasznea 2.

Tema 2.1.
OCHOBEHI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOpPUHU

a0COJIIOTHO HEYIIPYTOro yAapoB JIBYX Te.
Coaepixkanue yueOHOro MaTepuaJa

I"apmonnueckue KojeOaHMs, YCIOBUS MX BO3HUKHOBEHHSA. YPaBHEHHWE TAPMOHHUYECKHMX KOJIeOaHHIA.
Amiuntyzaa, ¢asza, HavanpHas (asza, mepuon, yacToTa M LUKIWYecKas yactoTa KojeOaHuil. CBOOOIHBIE
KoseOaHus. MaremMaTnyeckuil U NMpYKUHHBIM MasTHUKU, Nepuos ux konedaHuil. COOCTBEHHbBIE YaCTOTHI
koJjiebanuii. HauanbHbple yclioBUs KoJie0aHUH.

[IpeBparienue sHEPrUH MPH KOJCOAHUAX MATEMATUIECKOTO U MPYKUHHOTO MasiTHUKOB. 3aTyXaromue
koseOanus. BeinyxneHnnble konebanus. Pesonanc. ABrokone0aHusl.

Pacnipoctpanenune konebanuit B ynpyrux cpenax. llomepeunbie u. MpoJOJbHBIE BOJHBL JlnuHAa,
nepuos; M dvactora BoiHbL. Pa3za BonHbl. BomnHoBoi ¢poHT. BomHoBas mnoBepxHOCTh. CKOPOCTh
pacnpocTpaHEHHs BOJIHBL. Y paBHEHHE rapMOHUYECKON BOJIHBI. [10TOK aHepruu. 3aTyxaHue BOJIH.

3ByKoBbI€ BOJTHBL. CKOPOCTH 3BYKa. [ pOMKOCTB 3BYyKa U BBICOTA TOHA. YIIbTPa3BYK, HHPPa3BYK.
JlabopaTopHas padora Ne3
OrnpezesieHne CKOPOCTH 3BYKa B BO3YyXeE.

Conep:xanue yueOHOro MaTepuasia

HaBnenue. 3akoH Ilackanga. Cratuueckoe AaBl€HUE KUIKOCTU. Y CIIOBUE PABHOBECHUS >KHIKOCTEH B
coobmaronmxcs cocyaax. I uapaBnmndeckuit mpecc. 3akoH Apxumena. Y CIIOBUE IUIaBaHUS TeElL.

ATtMmocdepa 3emiu, ee OCHOBHBIE cBoiicTBa. HopmanbHOe atMocdepHoe naBieHue. BHecucremHas
eAMHUIIA JABJICHHS - MIJTUMETP PTYTHOTO CTOJ0A.

JIBM>KeHUWE AKUJKOCTEN U Ta30B. Y paBHeHUE bepHyuin.

CamocrosiTe/ibHbIEe pa0OThI
BrinmonHeHne ToOMalHuX MPaKTUYECKUX 3aJaHul, paboTa ¢ y4eOHUKOM.
MOJIEKYJIAPHAS ®U3UKA. TEPMOJIUHAMUKA
Conep:xaHue yueOHOro MaTepuasa

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEeopuu. ATOM M MOJIEKysa. ArperarHble co-
CTOSiHUS BelecTBa. bpoyHoBckoe aswkenue. uddysus. Macca u pasmepsl Monekyid. KonieHTparus
Mouekyll. KommuectBo Bemecta. Mons. Uneno ABoranapo. OnsIT [leppena. OTHOCUTENBHAS MOJIEKYJISIpHAs
Macca. MoiisipHas Macca BEIleCTBa.

WNneansHpiii ra3. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETHYECKOW TEOpUH HACAIBHOIO rasa.
Temnepatypa. Tepmomerp. CBsi3p TemmepaTypsl CO CpPeIHEH KMHETHYECKON 3HEPTUEH 4acTHUl] BEILECTBA.
AOcomtoTHas TemrepaTypHas 1mkana. AOCOOTHBIN HOIb TeMiieparypsbl. [locTossuHas boiabimana.
Cxkopocth Monekyn wuueanbHoro rasza. OmnsiT Illtepna. PacnpeneneHune MOJEKya IO  CKOPOCTSIM.

18
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Tema 2.2.
OCHOBEI
TEPMOTUHAMUKHA

Tema 2.3.

Bzaumnsbie
MPEBPALLECHUS
JKHIKOCTEN U ra3o0B.
TBepasle Tena.

Pazpea 3.
Tema 3.1.

CpennexBaapaTUiHas U Hanbosiee BepoATHAsA CKOPOCTH MOJIEKYJI Ta3a.
Coaepixkanue yueOHOro MaTepuaJa

TepmonnHamuyeckass cucrema. TepMoIMHAMUYECKOE paBHOBECHE. Makpo U MHKpoHapaMeTpbl
TEPMOJANHAMUYECKON CUCTEMBI.

VYpaBHeHHE COCTOSIHMS UAeanbHOro rasa (ypaBHenue Knaneiipona — MenneneeBa). YHUBepcalbHast
ra3oBas IOCTOsIHHas. M3oTepMuyecKuid, W300apHBIA W M30XOPHBIM MPOIECChl. 3aKOH ABOTaznpo. 3aKoH
Janprona. [I1OTHOCT HEanbHOrO rasa.

BuyTpennss osHeprus Tena, crnocoObl ee u3MeHeHusa. Teronepenada. KonnyecTBO TEMIOTHI.
BuyTpeHHss sHeprusi uaeainbHoro raza. Pabora maeanbHoro rasa. I'padudeckas mHTeprnperanusi pabOThI.
3aKOH COXpaHEHHsS SHEPruu B TEIUIOBBIX IMpolieccax (MEpBbIA 3aKOH TepMoAWHaMUKH). lIpumenenue
[IEPBOr0 3aKOHA TEPMOJMHAMMKY K U30MPOIeccaM UJealIbHOTO ra3a. AquadbaTudeckuil npouecc.

OOpatumble U HeoOpaTUMbIE MpOLEcChl. BTOpoil 3aKOH TEPMOJUHAMHKHA U €r0 CTaTHCTUYECKOE
uctojgkoBaHue. llepexos MexaHMYEeCKOW SHEPruM BO BHYTpEHHIOW. OHTponus. I[lpuHiun nedcTBus
terioBbix asurareneil. KITJ[ remioBoro asurarens. [ukn Kapno, ero KIIJI.

TenuoBsle siBieHuA. JluarpaMMa COCTOSIHUM BeleCcTBa. TeIIOEMKOCTh Tell. Y JenbHas TEIIOEMKOCTh
BeliectBa. dazosrie nepexopl. [lnaBnenre u kpuctaminzanus, yaeilbHas TeIuioTa miasieHus. Mcnapenue,
KOHJIEHCAllUsT W TMapooOpa3oBaHMe, YielbHas TeIuloTa mapooOpazoBaHus. Kunenuwe. 3aBUCHUMOCTh
TeMIIepaTypbl KUIIEHUSA >KUJAKOCTH OT JAaBieHus. ['opeHue. VYnenpHas TemioTa CropaHus TOIUIMBA.
YpaBHeHUE TEIJIOBOTO OaaHca.

JlabopaTopuasi padora Ned
DKcnepuMeHTalbHas IpoBepKa 3akoHa boiins — Mapuotra.
JlabopaTopHasi padora NeS
Onpenenenre OTHOIIEHUS MOJISIPHBIX TEMJIOEMKOCTEH BO3/yXa B Ipoleccax IpHU MOCTOSSHHOM JaBI€HUU U
MIPH MIOCTOSIHHOM 00beMe MeTosioM Kiiemana u J{ezopma.
Conep:xaHue yueOHOro MaTepuasa

Peanbnble ra3pl. HackieHHbIE M HEHACKIIIEHHBIE Tapbl. BiaxkHOCTH BO3AyXa.

Kunkoe cocrostnue BeniectBa. baxHui nopsaaok. [TosepxnoctHoe HatspkeHrne. CMauyMBaHUE U HE
cmaunBaHue. Kamsipasle sBieHus. PactBopbl. OCMOTHYECKOE TaBIIEHNUE.

Kpucrannuueckue u amopdHsie Tena. Kpucrannudeckas pemierka. JlanbHui TOpsIoK.
Momnoxkpuctami. Mexanndeckue CBOMCTBa TBEPABIX Tel. Ypyrue aedopmaruu. 3akoH ['yka. J{luarpamma
HaIpsHKEHUH. .

IJIEKTPOAUHAMUKA
Conep:xanue yueOHOTro MaTepuaJia

16
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DJIEKTpOCTaTHUKA

Tema 3.2.
3aK0OHEBI
IIOCTOSIHHOTO
ANEKTPUUYECKOTO
TOKa

DJIeKTpu3anus Tell. DJNEKTPUUYECKUui 3apsia. B3auMonencTBus 3apsKEHHBIX Tel B Bakyyme. OIbIThI
Kasenguma u Kynona. 3akon Kynona. JIUCKpETHOCTb 3JIEKTPUUYECKOTO 3apsiga. JJIeMEHTapHble HOCUTENIU
3apsaa. OnblT MusuikeHa. 3aKOH COXpPaHEeHUS AIEKTPUYECKOTOo 3aps/ia.

Onextpuueckoe 1mosie. HampspkeHHOCTh 3nekTpuueckoro mnoss. JluHum HamnpsbkeHHoctd. Ha-
MPSHDKEHHOCTH TOJISl TouevyHoro 3apsna. [lpunnun cynepnosunuu nosneil. IloTok BekTopa HanpsyKEHHOCTH.
Teopema ['aycca, ee mpuMeHeHHE I pacyeTa IOJIEW 3apsKEHHBIX MPOBOAAIIMX IIapa, IJIOCKOCTH, 3apsi-
YKEHHON HUTH.

PaboTa KyJTOHOBCKMX CHJI TIPH MEPEMELICHUHN 3apsijia B AJIEKTPOCTAaTHYECKOM IoJie. [[oTeHIManbHOCTh
aneKTpocTaTuyeckoro noisi. [loreHuuanbHas sHeprust 3apsiia B dJieKTpocTtatudeckoM mose. [loreHnuan.
[lorenunan Toueunoro 3apsaa. [lorennuan nposogsmero mapa. PasHocts noreHuuanos. CBA3b pa3HOCTU
MOTEHIIMAJIOB C HANpPSHXKEHHOCTHIO JIIEKTPOCTATUYECKOTO TMOJs. OKBUIOTEHIMAIBHBIE TOBEPXHOCTH.
[loTenuman noss cucremsl 3apsaaoB. [loTeHunanbHass SHEPrusl B3aUMOJIEHCTBUS CUCTEMBI 3apsA0B. 3aKOH
COXPAaHEHHUS SHEPTUU JIJIsl CHCTEMbI B3aUMOJICHCTBYIOIIUX 3apsHKEHHBIX YACTHII.

JIMBNeKTpUKM B BJIEKTpOCTaTHUeCKOM 1mosie.  Jlumonb. DJeKTpocTaTMYecKoe Iojie  JUMOJS.
[Tonapuzanus AUANEKTPUKOB. [IudnekTpudeckas MPOHUIIAEMOCTh BEILIECTBA.

[IpoBOogHMKM B  3JEKTPOCTATHUYECKOM IIOJie. DJIEKTPOEMKOCTb  YEJUHEHHOI'O IPOBOJHHKA.
DIEKTPOEMKOCTh  MeTaimudeckoro  mapa. Konmencatopsl. EMKOCTH  IIOCKOTO — KOHZAEHCATOpa.
[locnenoBarenbHOE, MapauIeIbHOE U CMEIIAHHOE COEIMHEHNUS KOHIEHCAaTOPOB.

DHeprusi 3JEKTPOCTATUYECKOrO MOJISl 3apsyKEHHOrO MPOBOSIIETO IIapa. DHEPrust 3JIEKTPUUYECKOTO
1oJis KouaeHcaropa. O6beMHas INIOTHOCTh SHEPTHH JIEKTPUUECKOTO MOJIS.

JIBrKeHue 3apsDKEHHOM 4YacTUIbl B OJTHOPOJHOM 3JIEKTPOCTATUYECKOM IMOJe. 3aKOH COXpPaHEHUs
SHEPTUU IS 3aPSHKEHHOM YaCTHIIbI, IBHKYILEHCS B QJIEKTPOCTATUYECKOM I10JIE.

JlabopaTopHasi padora Ne6
HccnegoBanue 351€KTPOCTaTUYECKOTO OIS
Conep:xxanue yueOHOro MaTepuaJia

Onextpuueckuid Tok. Cuna toka. [ImotHocTh TOoKa. 3akoH Oma aiig yyacTka uenu. ConpoTuBIeHHE
IIPOBOJHMKOB. YelbHOE conpoTuBicHue. [locnenoBarenbHoe, mapamienbHOe U CMEIIAHHOE COEIUHEHUS
MMPOBOJHUKOB. DKBUBAJICHTHAs cxeMa. Peoctat u moTeHIMOMETP.

lanpBaHOMeTp. AMIEpMeTp W BOJBTMETP B IeMH TMOCTOSHHOTO Toka. LIyHT u mobaBouHOe
COIPOTHUBIICHUE.

Ucrounnk Ttoka. CTopoHHHME Cuibl. OleKTpoABMXkymias cuia. Hanpspkenwe. 3akon Oma s
HEOJHOPOJHOTO y4yacTka menu. 3akoH OMa Jiyist 3aMKHYyTOW 1ienu. Hampsbkenne Ha BHENTHEH 4acTH IeMu.
ToK KOPOTKOTO 3aMbIKaHHUS.

Pa6ora u momHoCTh TOKa. PaboTa 1 MOIIHOCTh MCTOYHHMKA TOKA HAa BHYTPEHHEH M BHELIHEH 4acTsaxX
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Tema 3.3.
MaruurtHoe noJjie u
3JIEKTPOMArHUTHAs

WHTYKIIUS

Tema 3.4.

uenu. KIIJI uctounnka toka. TeroBoe neiictBue Toka. 3akoH [[xoyna — Jlenna.

PasBetBnennas menb. [lpaBmma Kupxroda. IlocnmemoBarenpHOe W MapaylieIbHOE COCIUHEHHS
VCTOYHUKOB TOKA.

OnexTpuueckuid TOK B MeTaulax. Hocurenum cBOOOAHBIX 3JIEKTPUYECKHMX 3apsA0oB B MeTajlax.
3aBUCHMOCTD YJI€JILHOTO CONPOTUBIIEHUS IPOBOJIHUKA OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCT.

DNEeKTpUYECKUil TOK B PacCTBOpaxX M pacIulaBax 3eKTposuToB. Hocurenn cBOOOIHBIX AJIEKTPHUYECKUX
3aps0B. 3akoH Dapajes s dIEKTPoar3a. DIESKTPOXUMUYECKUM SKBUBaJIEHT BemecTBa. Yucno dapanes.

DnexkTpuueckuii TOK B razax. Hocutenu cBOOOIHBIX 3IEKTPHUUECKUX 3apsSA0B B ra3e. Buibl ra3oBbix
pazpsaaoB. [lonarue o miazme. DIEKTPUYECKUN TOK B BakyyMe. TepMoaJieKTpoHHAas 3MHUcCcUs. BakyyMHBIi
U0/, DIIEKTPOHHO-JIydeBast TpyOka. Ocumorpad.

[TonynpoBonHUKH. DNEKTpUYECKHil TOK B monymnpoBogHukax. CoOcTBeHHass W IpUMeECHas
[IPOBOJMMOCTb  IOJYNPOBOAHUKOB,  p-N-mepexox.  [lomympoBonHukoBbIM — auox.  TpaH3ucrop.
[lonynpoBOoIHUKOBBIN ycunuTenb. [LoaynpoBOAHMKOBAs 311E€KTPOHUKA.

Conep:xxanue yueOHOTro MaTepHaJia

OmneiT Opcrena. MaruutHoe B3auMO/ecTBHE TOKOB. MarHuTHoOe 1oJie, MHAYKIMSI MarHUTHOTO T1OJISL.
Cuna Amrepa.

Cuna Jlopenua. /IBuxeHue 3apsyK€HHOW 4acTHULbI B OJHOPOJHOM MAarHUTHOM IIOJI€, BBIYMCIICHHE
[1apaMeTpOB €€ TPACKTOPHUHU.

Muamarnetuku. [lapamarnetuku. ®@OeppoMarHeTMku. MarHuTHas NPOHUIIAEMOCTh BEIIECTBA.
HarnpsikeHHOCTh MarHUTHOTO NoJisi. [IoCcTOSIHHBIE MAarHUTHI.

[ToTok BekTOpa MarHUTHON MHAYKUMHU. SIBIE€HUE 3J€KTPOMarHUTHONW MHAYKUMU. Onbitel Dapazes.
3akoH 3neKTpoMarHuTHOM MHAyKuuu. [IpaBuno Jlenma. 3/IC nHOykuMM B MPOBOJHUKAX, ABUXKYILIUXCS B
MarHMTHOM IoJie. 3apsij], IPOTEKAIOUUI B MPOBOJSALIEM KOHTYpE NpU M3MEHEHHMM MarHUTHOTO MOTOKA,
[TPOHU3BIBAIOIIETO KOHTYD.

NunyktuBHOCTE  coneHowpa. SIBmenue  camouHaykimu. OJJIC  camomnaykiuu. Buxpepoe
anekTpuyeckoe rmnose. Toku Dyko. DOHepruss MarHUTHOrO mojs. ['eHepaTop NOCTOSHHOIO —TOKa.
DNEeKTPOABUTATEIb.

MarunuTHas 3anuch nHpopmanuu. MaraurogoHn. Buneomarautodon. MarautHas namsats DBM.

JlabopaTopnasi paGora Ne7
OnpeﬂeneHHe HHAYKOWHW MAaroHuTHOI'O I10JIA HHpHMOHHHeﬁHOFO IMPOBOAHHKA C TOKOM
Conep:xkanue y4eOHOT0 MaTepuaJa
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DJIEKTPOMAarHUTHBIE
KOJIeOaHUs U
BOJIHBI

Pazpgen 4.

Tema 4.1
Ontuka.

Tema 4.2
DIeMEHTHI TEOPUH
OTHOCUTEJIBHOCTHA

KonebarenbHblil KoHTYp. CBOOOAHBIE 2JIEKTPOMArHuTHbIE KOJeOaHHs B UJ€aIbHOM KOHTYpE.
[IpeBpamienue sHepruu B KonedarebHOM KOHTYpe. CoOCTBEHHAs 4acToTa KojeOaHHii B KOHTYpe.
ABTOKOJIE0AHUS.

By aeHHbIE 351eKTpOMarHUTHbIE KosieOanus. [lepeMeHHbIl asiekTpruueckuil Tok. I'eneparop
IIEPEMEHHOT0 TOKa. JIeCTBYIOIME 3HAaUECHUS HAIIPSKEHUS U CHJIBI IIEPEMEHHOI0 TOKa. Pe3oHaHc B
BJIEKTPUYECKOM LIECTIH.

Tpancdopmarop. Pexum xonoctoro xona u Harpy3ku. Koapduuuent tpanchopmanuu. Ilonydenue,
nepeaya u NoTpedIeHUE IEKTPOIHEPTUH.

OcHoBHbIE N0I0KeHU Teopur MakcBeiia. DJIeKTPOMarHUTHBIE BOJIHBI, CKOPOCTh MX
pacnpoctpaHeHus. CBOICTBa 371€KTPOMArHUTHBIX BOJIH. DJIEKTpOMarHuTHoe nosie. M3nyuenue u npuem
IEKTPOMAarHUTHBIX BOJIH. JleTektupoBanne. Monymnsanus. Pannocssass. Paguonokanus. Tenesunenue.

JlabopaTopHas padoraNe8
VccnenoBaHue 3aTyxaroIIyX 3J1€KTPOMAarHUTHBIX KoleOaHui
OIITUKA. DJIEMEHTBI TEOPUU OTHOCHUTEJBHOCTHU
Conep:xanue yueOHOro MaTepuaJia

Cser. CgeroBoii nayu. llpsmonuueiiHoe pacnpoctpaHeHue cBera. Ckopocts cBera. [lpuHuun
['tolirenca. 3akoHbl OTpaXK€HUsI W IpesiomyieHus cBera. [lmockoe 3epkano. [locrpoenune mzoOpakeHus B
mwiockoM 3epkane. Ilokaszarens mnpenomnenus. IlonHoe BHyTpeHHee oTpaxenue. IIpenenbHslii yroi.
OnTHyeckoe BOJOKHO. X011 Ty4el B MJI0CKONapaljIeIbHOM MJIaCTUHE U TPEYTOJIbHOW MTPHU3ME.

Coepuueckas nun3za. dokycHoe paccrossHMe JHH3BL. [locTpoeHne M300pakeHUs B TOHKOM JIMH3eE.
@®opmyna TOHKOM suH3bL. OnTudeckas cuia JuH3blL. JIMHelHoe yBenunuyeHwe suH3bL [Ipocreiinme
ONTUYECKHE CUCTEMBI: TJ1a3, OUKH, (OoTOAINIapaT, MUKPOCKOI, TEIECKOII.

Cser kak snekTpoMmarHuTHas BosnHa. KorepentHocth. MHTEepdepeHurs cBeTa U e€e NMpUMEHEHHUE B
texHuke. udpaxuus ceera. Ilpunuun Iroiirenca-®penens. Judpakunonnas pemerka. [onorpadus.
[Tonspuszanusa ceera. EctecTBeHHbIN cBeT. Jucnepens cera. PaccessHue anekTpoMarHuTHeIX BOjH. [lkana
9JIEKTPOMArHuTHBIX BOJIH. PaguoBosinbl. M3nyuenne CBY. WMudpakpacHoe uznyueHue. Bunumelii cer.
YasTpaduoneroBoe uznyuenue. PentrenoBckoe nsznydenue. ['amma- uznmydenue.

JlaGoparopnas padoraNe9,10
JIndpakius mIoCKUX BOJIH OT 1enu U HUTH. OqHoMepHast TudpakinOHHAs pelieTKa
Conep:kanue y4eOHOT0 MaTepuaJa
WNHuBapnanTHOCTh cKOpocTH cBeTa. [IpuHIMnN otHocutenpHOocTH JMHIITENHHA. Onblr MalikenbcoHa.

CKOpOCTh CBETa B BaKyyMe Kak MpeJieibHas CKOPOCTh nepeaadn curHana. OTHOCUTENBHOCTh PACCTOSHUMN U
BPEMEHHBIX MPOMEKYTKOB. PengruBucrtckas auHamuka. CBs3b MEXy Maccoil W sHeprueil. Macca nmokosi.

10
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Pazngean 5.

Tema 5.1

DHEPrusi NOKOs.
CTPOEHUE ATOMA U KBAHTOBAS ®U3UKA
Conep:xanue yueOHOro MaTepuaJia
TemnoBoe u3MydeHHe, OCHOBHBIE €0 CBOWMCTBAa M 3akoHOMepHOCTH. ['mnoresa Ilnanka. I[locTosiHHas
[Inanka.
dororpdexr. Omnbitet  CroseroBa. PabGora Beixoma. KpacHas rpanuna. BoasTammnepHas

CBeTOBBIE KBAHTBI XapaKTEPHCTUKA (OTODIEMEHTA. 3ajiepikuBaoliee Hampspkenue. DoToH. DHeprust U HUMIYIbC (GOTOHA.

Tema 5.2.

OCHOBBI KBAHTOBOM

¢u3uka. ATom u
aTOMHOE SI/IpO

VYpaBuenue OuHmTeliHa 11 porodddexra. [Ipumenenue ¢ororddexra B TexHuke. JlroMuHECIIEHITHS.
Xumuueckoe aerictBue cBera. @ororpadus. Kuno. Jlasnenue cera. OnwiThl Jlebenesa. KopmyckymnspHo-
BOJIHOBOH JTyaJI3M CBETa.

Conep:xanue yueOHOTro MaTepuaJia

OmnsiT Pe3epdopaa no paccesnuto anbda-yactuil. SAnepnas mozaens aroma. [locrynarel bopa. Monens
atoma Boaopoaa no bopy. KaantoBanue »sHepruu. HMcmyckaHne U IIOIVIOIIEHHE CBETa aTOMaMHU.
HenpepsiBHbIN 1 TuHEHYaThIi crieKTpbl. CrieKTpanbHbIi aHanu3. CekTp atoMa BOJOpOAa.

@u3nYeCKUE OCHOBBI JIA3EPHOU TEXHUKH.

I'unoresa Jlyu-ne-bpoitnsa. dudpaxuus snextporoB. KopnyckynisspHO-BOJHOBOH 1yajan3M BelIECTBa.
CootHomieHre HeomnpeaeneHHocTel [ elizenoepra.

CocraB sagpa atoMa. DJEeKTpUYeCKUM 3apan M macca sapa. Hyknonsl. M3oromel. SInepHble cuibl.
JlepexT macc. DHeprus CBs3H.

PagnoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uszinydeHue. 3aKOH paJuoakTUBHOro pacmnana. [lepuon

. mosrypacnaza. [loctosiHHas pacnaga. Meuensle atoMbl. MICKycCTBEHHAs! paInOaKTUBHOCTb.

SAnepusble peakuuu. Jlenenue TsoKensIx saaep. AnepHsiid peakrop. CuHres serkux saep. TepmosaepHas
peakuus. DU3NYeCKue OCHOBBI SIEPHON YJHEPTETUKH.

Perucrpanus nznydenus. Meroa ¢porosmynbenit. CHUMHTHILISAIMOHHBIE cueTunku. Kamepa BunbcoHa.
Cuetuuk ['eitrepa. buonoruueckoe nelictBrue u3mydeHus. MeTobl 3alIUThHI OT U3IYUEHHUS.

OnemeHTapHble 4acTHLbl. AHTHYAcTHIBl. COBPEMEHHOE INPEICTABIECHHE O CTPOCHHHM MATEpHH.
Jlentonel. Anponsl. KBapku. I'moonsl. KBaHTOBO-cTaTHCTHuUecKas KapTuHa wmupa. DyHnameHTadbHBbIE
B3auMojieiicTBus. Bakyym. "bonbmioit B3pbiB". PazOeranue ramakTuk. J{panekrudeckas CBsI3b MUKPO- H
MaKpOMHpa.

IIpocTpaHcTBO, €r0 OAHOPOAHOCTE U U30TPONHOCTh. Bpems, ero oqHopoaHOCTb. CUMMETPHUS 3aKOHOB
(bu3uKu.

JlabopaTopHas padoraNell
HccenenoBanue TPEKOB 3apsKEHHBIX YaCTHULL
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KoncyabTanun
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3. YCJIOBUSI PEAJIN3AIIMA YUYEBHOM JUCIUILIAHBI
3.1. TpeboBaHMs1 K MUHUMAJILHOMY MaTE€pPHAJbHO-TEXHUYECKOMY O0ecrnedeHHI0

Peanuzanus mporpaMMbl AUCHUIUIMHBI TPeOyeT HAMNYHs yueOHOro KabuHeTta «DU3NKN»;
nabopaTopuu «PUNKN».

ObopynoBanue yaeOHOTO KabUHeTA!
e IIOCAJOYHBIC MECTA M0 KOJMUYECTBY O0YJAIOIIUXCS;
e pabouee MECTO MPEoJaBaTes;
e  KOMIUIEKT y4eOHO-HATJISIHBIX TTOCOOHIA;

e THUIIOBbIE KOMIUIEKTHl y4eOHOro 000py10BaHUs (HUUKU;
e creHA A u3ydenus npasui Th.

Texauueckue cpeacTBa O6y‘IeHI/I${Z

o KomnbroTep ¢ aMLIEH3MOHHBIM IPOrPaMMHBIM 00€CIeYeHUEM;
e DJEeKTpOHHAs 10CKa WK MYJIbTUMEINAIIPOEKTOP.

3.2 Undopmannonnoe odbecnevyeHue 00y4eHust

Kapra meToguyeckoro odecrnedeHus JUCHUNINHBI

Ne ABTOD HasBanue Wznmatens- | [pud Ton Kon- = Hanuuwue Ha DNEKTPOHHBI
CTBO W3JaHUs | W3JaHWA | BO B JIEKTPOHHBIX e
OMOJII = HOCHTEISIX y4. mocobus
HOTEK
e
1 2 3 4 5 6 7 8 9
3.2.1 OcHoBHas JuTEpaTypa
3.2.1. | ITuHckuit dusnka M., 2017 http://znaniu
1 AA. Wudpa-M, m.com/bookr
3.2.1. ead2/php?bo
2 0k=559355
TTaBioB OOwas M., 2018 http://znaniu
C.B. ¢usuka. Wndpa-M, m.com/bookr
Co6opHHK ead2/php?bo
3a1a4 0k=923812
3.2.2 JlonoJIHATEJILHAS JINTEPATypa
3.2.2. | Bamumes Kypc o6reii M., Jlans 2010, lanbook.com
1 MT. ¢busnkw,
3.2.3 Ilepuoanyeckune u3IaHUs
3.2.3.
1
3.2.4 IlpakTnyeckne (ceMuHapcKkue) U (M14) 1a00paTOPHbIE 3AHATHSA
3.24.
1




3.2.5 KypcoBast paboTa (1poeKr)

3.2.5.
1
3.2..6 KoHTponbHbIe paboTHI
3.2.6.
1
3.2.7 IlporpaMMHO-UH(pOPMAaLHOHHOE 00ecniedeHue, MHTepHeT-pecypcehl
3.2.7. | denepanbH http://www.f
1 BIil LICHTP cior.edu.ru
nrdopmanu
OHHO-
obpasoBate
JBHBIX
pecypcoB
3.2.7. | Akanemuk. http://www.d
2 CroBapu u ic.academic.r
SHIUKIIONE u
nu

3.2.7. VuebHo-
3 METOINYECK
as rasera
«Duzuka»

http://www.f

iz.1septembe
r.ru

KoHTposb 1 olieHKa pe3yabTaTOB OCBOCHMS JUCIUIUIMHBI OCYIIECTBIISETCS MPEroiaBaTeaemM
B IIpOLIECCE MPOBEACHUS JEKIMOHHBIX 3aHATHH U 1a00paTOPHBIX padoT.

PesyabTaTsl 00yyeHus
(ocBOCHHBIC YMEHUS1, YCBOCHHbIC 3HAHUSA)

@DopMbI U METObI KOHTPOJISI M OLIEeHKHU
pe3yJibTaToB 00y4eHHus

YMeHus:

OITMCBLIBATh U OOBIACHATH PE3YIbTAThI
Ha6J'IIOI[CHI/II\/'I " SKCIICPUMCHTOB

- YCTHBIN OMpoc
- OIIEHKA Pe3yIbTaTOB BHITIOTHEHUS
1abopaTOPHBIX padOT

OIIMChIBATh (bYHZ[aMeHTaJ'II)HI)IC OIIBITHI,

- YCTHBIN OMpoc



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.dic.academic.ru/
http://www.dic.academic.ru/
http://www.fiz.1september.ru/
http://www.fiz.1september.ru/
http://www.fiz.1september.ru/

OKa3aBIlIMe CYIIECTBEHHOE BIIUSHHE HA - OIICHKA PE3YJIbTaTOB BHITIOJTHEHUS
pa3ButHe HU3NKU n1abopaTopHBIX paboT

- YCTHBIN Ompoc
- OIICHKA PE3yJIbTaTOB BHITIOTHEHUS
71a00paTOPHBIX paboT

MIPUMEHSITH ITOJIYYCHHbIC 3HAHMS JUTSl PEIICHHUS
(bu3HUeCKUX 3a/1a4;

- YCTHBIM OIIPOC
- OIICHKA PE3YJIbTaTOB BHIMIOJTHEHUS
n1ab0opaTopHEIX paboT

OTIPEJIENIATH XapaKkTep (PU3HMUECcKOro mporecca
o rpaduky, Tabnuie, popmyie;

- YCTHBIN Ompoc
- OIICHKA PE3yJIbTaTOB BHITIOJTHEHUS
71a00paTOPHBIX pabOT

IIPUBOJIUTH IPUMEPHI IPAKTUUECKOTO
MpUMEeHEeHUs (PU3NUECKUX 3HAHUUN

- YCTHBIN Onpoc
- OIICHKA PE3yJIbTaTOB BHITIOJTHEHUS
71a00paTOPHBIX padOT

IIPEJICTABIIATh PE3yNIbTaThl U3MEPEHUN C
Y4E€TOM HUX IIOTPEUIHOCTEN

U3MEPSTh CKOPOCTh, YCKOPEHHE CBOOOTHOTO

Ma/ICHUs], Maccy Tela, IUIOTHOCTH BEIIeCTBa,

CHITy, pabOTy, MOIIIHOCTb, YHEPTHUIO,

KOA((OUIIUEHT TPEHUS CKOJILKEHUS, BIIAXKHOCTh

BO3/yXa, YACIbHYIO TEIUIOEMKOCTh BEIIECTBA, |- YCTHBIN OIPOC

YIIENbHYIO TEIUIOTY TUIABJICHUS JIbJa, - OIICHKA PE3yJIbTaTOB BHITIOJHEHUS
anekTpudeckoe conpotusienue, IJC u 1a00paTopHBIX paboT

BHYTpPEHHEE CONPOTUBIICHUE HCTOYHNKA TOKA,

MoKa3aTesb MPEIOMJICHHS BEIIECTBA,

ONITUYECKYIO CUJTY JIMH3BI, JJIUHY CBETOBOM

BOJIHBI

MCII0JIb30BaTh IPUOOPETECHHBIC 3HAHUS U - YCTHBIH OIIPOC

YMEHHUS B IPAKTUYECKON JESITENbHOCTH U - OIIEHKA Pe3yJIbTaTOB BHITIOTHEHUS
MMOBCETHEBHOM KU3HU, 71a00paTOPHBIX padOT

3HaHusn:

- YCTHBIH OIIPOC
CMBICIT PU3NIECKUX TTOHITHN M BETTHINH - OIICHKA PE3YJIbTaTOB BEHITIOJTHEHUS
1a00paTOPHBIX PaboT
- YCTHBIH OIIPOC
- OLICHKA PE3Y/IbTaTOB BBIMOJIHEHUS
71a00paTOPHBIX paboT

CMBICJI q)HSI/I‘ICCKI/IX 3aKOHOB, IMPUHIUIIOB U
MOCTYJIaTOB

BKJIa/I POCCUHMCKHX U 3apYOEKHBIX YUEHBIX,
OKa3aBUIMX HauOOJblIee BIUSHUE HA Pa3BUTHE - YCTHBIN Ompoc/
bu3uKu.



