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1. IACIIOPT ITPOI'PAMMBbBI YUEBHOM JUCIUILIUHBI « DU3UKA»

1.1. Ob6aacTh NpuMeHeHHs padoyeil NpPOorpaMMbl
[Iporpamma  y4yeOHOW  mucnuiuidHbl  «®Du3uka»  SBIASETCS  YaCThIO  OCHOBHOM

oOpa3oBaTenbHO# mporpamMmbl B cOOTBETCTBIH ¢ PI'OC 1o crienuaibHOCTSIM:

23.02.03 Texuuueckoe oOCTy)KMBaHUE U PEMOHT aBTOMOOMJIBHOTO TPAHCIIOpPTa

15.02.07 ABTOoMaTu3anys TEXHOJIOTMUECKUX MPOLIECCOB U MPOU3BOCTB

11.02.11 CeTu cBsI3u ¥ CUCTEMBI KOMMYTaIlUH

09.02.03 IIporpammupoBaHue B KOMIIBIOTEPHBIX CUCTEMAX

15.02.08 TexHOMOTHS MATUHOCTPOEHUS

09.02.01 KomnbroTepHbIE CUCTEMBI U KOMIUIEKCHI

1.2. MecTo y4eOHOI IMCHUIIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHON NMPOrpaMMbl:
VYuebHasa qucuuiuivHa «Pu3uKay BKIOYEHA B LUKI 0011€00pa30BaTeIbHbIX JUCLIUIUIMH.

1.3. Heau u 3agaumn y4eOHOM TMCHUIUIMHBI — TPEOOBAHNUS K Pe3yJibTaTaM OCBOCHHS y4eOHOM
AUCIHUTLTHHBI
Henn:

OCBOUTH 3HAHHMS O (PYHIAMEHTAIBHBIX (DU3MYECKUX 3aKOHAX WM MPUHIUIMAX, JICKAIIUX B
OCHOBE COBpPEMEHHON (U3MUecKOW KapTHHBI MHpa; Hauboyiee BaKHBIX OTKPBITUSAX B O0NacTu
(GU3MKY, OKa3aBIINX OMPEENSIONIee BIMUSHUE HAa PA3BUTHE TEXHUKH M TEXHOJIOTHH; METOAax
HAyYHOTO MMO3HAHUS IPUPO/IBI;

OBJIAIeTh YMEHHSIMH TIPOBOIUTH HAOIOICHNS, TUTAHUPOBATh U BBITIONHATH YKCIIEPUMEHTHI,
BBIIBUTAaTh THUIOTE3bl U CTPOUTH MOJEIH, MPUMEHATH IOJY4YEeHHbIE 3HAaHUS MO (U3MKE s
OOBSICHEHUSI PAa3HOOOPa3HbIX (DU3UYECKHX SBJICHUH W CBOMCTB BEIIECTB; MPAKTUYECKOTO
UCIIONIb30BaHUsl  (PM3WYECKUX 3HAHUI; OIEHMBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOMH
uHpOpMaLnu;

pa3BMBaTh [103HABATEIbHbIE HHTEPECHI, NHTEUIEKTyaJIbHbIE U TBOPUECKHE CIIOCOOHOCTH B
nporecce MpuoOpETeHMs 3HAHUI U YMEHUH 10 (PU3UKE C UCIIOJIb30BAHUEM PA3THYHBIX UCTOUHUKOB
nH(OpPMallUU U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH;

BOCIIUTHIBATH B ce0e Y0eKIeHHOCTh B BO3MOXKHOCTH IO3HAHHUS 3aKOHOB TMPUPOIBI U
UCIIONIb30BAaHUsl JOCTMKEHHMsSI (U3MKM Ha OJlaro pa3BUTHSA 4YENIOBEYECKOW LMBUIIM3AIIUY;
HEOOXO/IMMOCTH COTPYIHUYECTBA B IPOLECCE COBMECTHOI'O BBIMOJIHEHHS 3a/1a4, YBAXHTEIHHOTO
OTHOIICHUSI K MHEHUIO ONIIOHEHTA MPHU O0CYKACHUH MPOOIEM €CTECTBEHHOHAYYHOTO COACPKAHMUS;
TOTOBHOCTH K MOPaIbHO-ITHYECKON OIICHKE HWCIOJIB30BAaHUS HAYYHBIX JIOCTHKEHUH, YyBCTBa
OTBETCTBEHHOCTH 3a 3alIUTYy OKPY>KaIOLIei cpebl;

HCIOJIL30BATh NMPUOOpPEeTEeHHbIE 3HAHUS M YMEHHS JUIS PEIICHHs MPAKTUYECKUX 3aaad
MOBCETHEBHON JKM3HHU, OOecTieueHns Oe30MacHOCTH COOCTBEHHOW JKHU3HU, pPaIllMOHAIBHOTO
NPUPOIONIOIB30BAHUS U OXPaHBl OKPYXKAIOIIEH Cpeibl.

B pesynbrare usydenus yueOHONW AUCUUIUIMHBL «PU3NKa» CTYAEHT JOJKEH:

3HATh/IIOHUMATh!

CMBICJI MOHATHH: (U3NYECKOe sBIIEHHE, THIIOTe3a, 3aKOH, TEOpHUs, BEILIECTBO,
B3aUMO/ICIICTBHE, AIIEKTPOMArHUTHOE I10JI€, BOJIHA, ()OTOH, aTOM, ATOMHOE AP0, HOHU3UPYIOILNE
U3JIy4CHM, IUIAHETa, 3B€3/1a, TAlIaKTUKa, BeenenHnas;

CMBICJ (PU3NYECKHUX BEeJIMYHUH: CKOPOCTb, YCKOPEHHE, Macca, CUiIa, UMIyJbc, padora,
MeXaHU4YecKasi SHEPIUs, BHYTPEHHsS YHEpPrus, abCONIOTHAS TeMIlepaTypa, CpeiHss KMHETHUECKas
JHEPIrus 4aCTHUL[ BEIIECTBA, KOJIMYECTBO TEIIOTHI, JJIEMEHTAPHbIN SJIEKTPUYECKUN 3apsf;

CMBICJ  (PM3HYECKHUX 3aKOHOB KIIACCUYECKOM MEXaHUKH, BCEMHUPHOIO TATOTEHUS,
COXPAaHEHHs DHEPTUHU, UMITYJIbCa U DIEKTPUYECKOTO 3apsia, TEPMOAMHAMUKH, 3JIEKTPOMAarHUTHON
UHAYKIIH, GoTodddekra;



BKJIAJl POCCHUHCKMX WM 3apy0esKHbIX Y4YeHbIX, OKa3aBIIMX HauOoJbllee BIUSHHE Ha
pa3BUTHE QUHKH;

yMeThb:

ONKCHIBATH U O0BSICHATH (pU3MYeCKHe SIBJICHUSI M CBOICTBA TeJI: JIBW)KEHHE HEOSCHBIX Tell U
WCKYCCTBEHHBIX CIIYTHUKOB 3€MJIH; CBOWMCTBA T'a30B, MHUJIKOCTEM M TBEPIBIX TEJ; JIEKTPOMArHUTHYIO
WHIYKIIIO, PACIPOCTPAHEHUE OSJIEKTPOMArHUTHBIX BOJIH, BOJIHOBBIC CBOMCTBA CBETA; W3JIYYCHHE WU
THIOIJIOIIEHHE CBeTa aToMoM; (poTorddexT;

OTJINYATH TUTIOTE3bI OT HAYYHBIX TCOPHIA;

AeJ1aTh BbIBO/IbI HA OCHOBE IKCIIEPUMEHTAIBHBIX JAHHBIX;

NPHUBOINTH MPUMEPHI, MOKA3LIBAKIINE, YTO: HAOIIOICHHUS W JKCIIEPHUMEHT SIBIISIOTCS
OCHOBOH JJ11 BBIABHUXKCHHUS THUIIOTE3 U Teopnﬁ, MO3BOJIAOT NPOBCPUTH UCTUHHOCTb TCOPECTUICCKUX
BBIBOJIOB; (hM3MYECKas TEOPHs JAaeT BO3MOXXHOCTh OOBSCHSTH W3BECTHBIC SIBICHUS TPUPOIBI U
HAay4YHBIC q)aKTBI, MPEACKAa3bIBATh CIIC HCU3BCCTHLIC SIBJICHUS,

NPHUBOIAUTH NMPUMEPHI MPAKTHYECKOr0 HCMOJIb30BAHUA (PU3NUYECKHX 3HAHUIA: 3aKOHOB
MCXaHUKU, TCPMOIAUHAMHKN nu SJICKTPOAUHAMHKN B OHCPICTUKCE, Pa3INYHBIX BUI0B
AJIEKTPOMATHUTHBIX W3IYYCHUH TSl Pa3BUTHS PAUO0 M TEICKOMMYHUKAIUI, KBAHTOBOH (pH3HMKH B
CO3JIaHUH SJIEPHON PHEPTETHKH, JIA3€POB;

BOCIIPMHUMATL M HA OCHOBE TMOJYYEHHBIX 3HAHHMIi CAMOCTOSTEJIbHO OIEHUBATH
uHpopMaluio, coaepxairytocs B coobmenusx CMU, HMutepHeTe, HAyYHO-MOMYISPHBIX CTATHAX.

NPUMEHSITH MOJy4YeHHbIe 3HAHUS IS pemennst Gpu3nyecKux 3a1a4;

onpeaeaTh Xapakrep Gu3ndeckoro mpoiecca mno rpaduky, radnuie, hopmye;

U3MepsATh psii GU3NYECKUX BEIMYUH, TPEACTABISS PE3yJbTaThl U3MEPEHUH C YYETOM HX
HOFpGMHOCTeﬁ*;

HCNOJIb30BaTh NMPUOOPETEHHbIE 3HAHUSI U YMEHHSI B NMPAKTHYECKOH /esiTeJIbHOCTH H
MOBCEHEBHOM KM3HU:

st oOecriedeHus O€30MacHOCTH  KHU3HENESATETPHOCTH B IPOILECCE HCIIOIb30BaHUS
TPAHCHOPTHBIX CPEACTB, OBITOBBIX 3JEKTPONPHOOPOB, CPEACTB Pauo- U TEIEKOMMYHUKAIIMOHHOM
CBSI3U;

OLICHKH BJIMSIHMS HA OPraHU3M YEJIOBEKA U JIPYrue OPraHU3Mbl 3arps3HEHUs OKPYKAIOLIEH
Cpepl;

paMoOHATBFHOTO MPUPOAOIOIB30BAHUS U 3aLUTHI OKPYKAIOLIEH CPEIbL.

1.4. PexomeHnayeMoe KOJIUYECTBO 4YacOB Ha OCBOeHHMe padoueil mnporpaMmbl y4eOHOM
AMCUMILIUHBI:

MaxkcumanbHON yueOHON Harpy3ku cTyAeHTa 174 yacoB, B TOM YHCIe:
—o0s13aTenbHas ayIUTOpHAs yueOHas Harpy3ka oOydarorerocs 121 gacos;
—caMoCTosITeNTbHas paboTa obydarormerocs 53 4acos.



2. CTPYKTYPA ¥ COJAEPXKAHUE YUYEBHOM JUCIIUILINHBI « PU3UKA»

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO0# padoThI

Buna yueOHoii padoThl O0bém yacon
MaxkcumanbHas yueOHast Harpy3ka (Bcero) 174
Oos3aTesqbHast ayIUTOPHAs y4eOHas1 HArpy3Ka (Bcero) 121

B TOM 4YHCJIC:

JIEKITNU 91

n1abopaTopHbIe PadOTHI 30

KOHTPOJIbHBIE PAOOTHI -

CamocrosiTesibHast paboTa CTyeHTa (Bcero) 53

Hmoezosasa ammecmayus 6 gpopme sx3amena 6 1 u 2 cemecmpax




2.3. TemaTnueckuii IJIaH U coiepKaHue y4eOHOM TUCHUILINHBI «PH3HKa»

HaumeHoBaHue Conep:xkanue yuye0OHOro MaTepuaJa, JadopaTopHblie padoThl M NPAKTHYECKUE 3AHATHS, O0bem | YpoBeHb
pa3aesioB M TeM CaMOCTOSITe/IbHAsl padoTa 00yyawuuxcs, KypcoBasi padbora (IpoeKT) (eciu npedycmompeHl) 4acoB | OCBOCHUS
BBenenue ®usnka — Hayka O MNpupoje. ECTECTBEHHO - Hay4HbId METOJ IO3HAaHHUS, €ro BO3MOXHOCTH M 2 2
TPAHUIIBI IPUMEHUMOCTU. DKCIEPUMEHT U TEOPHS B IIpoliecce MO3HaHus Ipupoasl. MoaenupoBaHue
buznyeckux sBJIEHUN U TpoleccoB. Poilb SKCneprMeHTa U TEOPUU B MPOLIECCE MO3HAHUS IPUPOJIBL.
dusnueckas BenuuuHa. [lorpemHocTH M3MepeHuit ¢usndeckux BennuuH. Du3nyecKre 3aKOHBI.
['panunpl mpuMEeHUMOCTH (pu3nUecKkuX 3akoHOB. [loHsATHe O Pu3nueckol kapTUHE MUpa. 3HaYEHUE
¢u3uku npu ocsoenuu npodeccuii CI1O u cnenmansHocteit CII1O.
JlabopaTtopnasi padora Nel: Boruncienue — aOCONMIOTHOM M OTHOCHUTENBHOW MOTpEUIHOCTEH 2
U3MepeHuil B 1ab0paTOPHBIX paboTax.
Pa3zgen 1. Mexanuka 16
Tema 1.1. Kunematuka. | Mexannueckoe nsuxkeHue. Ilepememenne. Ilyte. Ckopoctb. PaBHOMepHOE NpsIMOJIMHENHOE 2 2,3
IBIDKEHHE. YCKopeHue. PaBHomepemeHHOe mpsMoiuHelHoe aBmxkeHue. CBOOOTHOE MaJeHHE.
JIBukeHne Tena, OpOIIEHHOTO MO YITIOM K TOpU30HTY. PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH.
Tema 1.2. 3akonbl [TepBoiit 3akon Hbtorona. Cuna. Macca. Umnynbsc. Btopoit 3akon Hpiotona. OCHOBHON 3aKOH 4 2,3
Mexaunkn Hb0TOHA. KJIaCCMYECKOW NMHAMUKHU. Tpernil 3akoH HbroToHA. 3aKOH BCEMUPHOTO TATOTEHUs. [ paBUTAIlMOHHOE
noje. Cuna tsoxectu. Bec. CriocoOsl u3Mepenust maccol Tesl. CHIIbI B MEXaHUKE.
CamocrosiTesibHAas padoTa CTYICHTOB: pelieHue 3a1a4 no reMam «Kunematuka» u «/Innamuka 6
Tema 1.3. 3akoHbl 3aKOHBI COXpaHEHHUsI B MEXaHHKe. 3aKOH COXpaHEHHs UMIlylibca. PeakTuBHOe nBukeHue. Pabota 2 2,3
coXpaHeHHUs B MexaHuKe, | CHIbl. PaboTa moreHuuManbHbIX CcHiI. MomuocTs. DHeprus. Kunermueckast SHEprusl.
[ToTeHmanpHass SHEprusi. 3aKOH COXPaHEHUs MEXaHMYeCKOM »Heprud. IIpuMeHeHue 3aKOHOB
COXpaHEHHUS.
JlaboparopHas padora Ne2: [IpoBepka 3ak0Ha COXpaHEHUs MEXaHUYECKOW IHEPTUH. 2
Pa3gen 2 OcHOBBI 30
MOJIEKYJIAPHOH (PU3UKH U
TEPMOAUHAMMUKH
Tema 2.1. OcHOBBI WneanbHplil ra3. OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM Teopuu. Pazmepsl m macca 4 2
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MOJIEKYJISIPHO-
KHHETHYECKO! TeOpHH.

MoJeKya U aromoB. bpoyHoBckoe nBmxenue. Juddysus. Cunbsl U 3HEPrus MeKMOJIEKYISIPHOTO
B3auMoieiicTBus. CTpoeHne ra3o00pa3HbIX, )KUIKUX U TBEPIBIX Tesl. CKOPOCTH IBUKEHUS MOJIEKYII
u ux wusMepenue. HMpaeanbubii ra3. [laBnenume raza. OCHOBHOE YpaBHEHUE MOJEKYISPHO-
KWHETHYECKOW Teopuu ra3oB. Temmeparypa u ee usmepeHue. ['a3oBbie 3aK0HBI. AOCOTIOTHBIN HYIb
TeMIneparypsl. TepMoAMHAMHUYECKas IIKaJla TEMIIEPATYphl. Y PABHEHUE COCTOSHHS UACAIBHOIO rasa.
MouisipHast ra3oBas IOCTOSIHHAs

Jlaboparopnas padora Ne3: cciienoBanne N30TEPMUYECKOTO MTPOIIECCa.. 2
CamocrosiTesibHAasE padoOTa CTYIEHTOB: penieHue 3aaad 1o TeMe «OCHOBBI MOJEKYJSIPHO- 4
KUHETUYECKON TEOPUN.
Tema 2.2 OcHOBBI OCHOBHBIE TIOHATHS M OIpeAeNeHUs. BHYTpeHHss1 3Heprusi cucTeMbl. BHYTpeHHssT >Heprus 4
TEePMOAUHAMUKH. uaeanspHoro raza. Pabora u Teruora kak (OpMBI Mepenadd dSHepruu. TemnoeMKocTh. Y enbHas
TEIJIOEMKOCTh. YpaBHEHHE TeruioBoro Oamanca. IlepBoe Havaso TepMOAMHAMUKH. AnuaOaTHBINA
npouecc. [Ipunuun aevicrBusi termnoBoil mamuHbl. KIIJ[ TennoBoro asurarens. Bropoe nawano
TepMOJMHAMHUKH. TepMoaMHaMHuecKas IIKala TeMIlepaTyp. XOJOAWIbHbIE MalIUHBL. TernioBble
neuratenu. OXpaHa npupoabl.
CamocrosiTeJibHas padoTa CTYyICeHTOB: penieHue 3a1a4 no reMe «OCHOBBI TEPMOANHAMUKI). 4
Tema 2.3 CBoiicTBa Hcnapenne u xoHneHcauusi. HacbllieHHBIH map U ero cBOHCTBAa. AOCONIOTHAas M OTHOCUTEIbHAS 2
napos. BJIQXXHOCTh BO3ayxa. Touka pocel. Kumenne. 3aBUCUMOCTH TeMIlEpaTypbl KUIIEHHsS OT JABJICHUS.
IleperpeTpiil map ¥ €ro KCNOJIb30BaHUE B TEXHUKE.
JlaboparopHas padora Ned: OnpeneneHne OTHOCUTEIBHOM BIAXXHOCTH BO3AyXa. 2
Tema 2.4 CBoiicTBa XapakTepucTUKa MXUIKOIO COCTOSIHUSA BemlecTBa. [IOBEpXHOCTHBIM CIOM KUIAKOCTH. OHEPrus 2
JKMIKOCTEN. MOBEPXHOCTHOTO CJ10s1. SIBJIEHMUS HA TPAHULIE KUJKOCTHU C TBEPAbIM TesioM. KanuuispHele siBiaeHUsI.
JlabopaTopnas pabora NeS: Onpenenenne ko duireHTa HOBEpXHOCTHOTO HATSKEHUS KUIKOCTH 2
Tema 2.5 CsoiicTBa XapakTepucTUKa TBEPJIOTO COCTOSHUS BEIIECTBA. YIPYrMe CBOMCTBA TBEPABIX Tel. 3akoH ['yka. 2
TBePABIX TeJl. MexaHnnueckre CBOMCTBA TBEPAbIX Tell. TeIoBOe pacHIMpEeHHE TBEPAbIX Tel U KHAKOCTEH.
[1naBneHue u KpucTaIn3anusl.
JlabopaTopnasi paGora Ne6: M3mMepeHue yaenbHON TEMIIOEMKOCTH BEIIECTBA. 2
Pazpea 3. 48
DJIeKTPOAMHAMHUKA
Tema 3.1 DiiekTpuueckoe | OIEKTPUUYECKHE 3apsiibl. 3aKOH COXpaHeHus 3apsaja. 3akoH Kynona. OnekTpuueckoe ImoJe. 6

1moJie.

HampsbkeHHOCTh  dekTpudeckoro  mojs.  IlpunHnum — cynmepno3unmu — mojied.  PabGora  cun

10




anekTpoctatuyeckoro  moss.  [lorenmman. Pa3HOCTh  MOTEHUMANOB.  DKBUIIOTCHIIMAIbHBIE
HOBerHOCTI/I. CBSBB MG)KILy HaHpH)KeHHOCTBIO n pa3HOCTBIO IIOTCHIINAJIOB BHGKTpI/I‘IeCKOI‘O I10JI4.
Judnextpuku B snekTpudeckoM nodie. [lonspuzanus qusneKTpuKkoB. [IpoBOAHUKH B SJIEKTPUUECKOM
none. Konnencatopel. CoeanHEHHE KOHICHCATOPOB B Oarapero. ODHEprus 3apsHKEHHOTO
KOHJIEHCATOpa. DHEPTHUS AIEKTPUIECKOTO TOJIA.

JlabopaTopnasi pabora Ne7: M3mMepeHue 31€KTpPOEMKOCTH KOHIEHCATOPa. 2
CamocrosiTesibHas padoTa CTY/IEHTOB: PEHIEHUE 33]1a4 M0 TeME «DJIEKTPOCTATUKAY. 4
Tema 3.2 3akoHbl YcnoBusi, He0OXOAUMBIE JJIS1 BOSHUKHOBEHHS U MOJAEP)KaHUS JIEKTPUUIECKOro Toka. Cuia Toka u 10
MOCTOSIHHOI'0 TOKA. IUIOTHOCTh Toka. 3akoH Oma s ydactka uenu 0Oe3 DJIC. 3aBUCMMOCTB AIIEKTPUYECKOTO
COINPOTUBIICHUS OT MaTepHaa, AJIUHBI U IUIOIIAM IIONIEPEYHOT0 CEUEHUS TPOBOAHMKA. 3aBUCUMOCTD
IMEKTPUYECKOTO COMPOTHBIICHUS MPOBOJAHUKOB OT TEMIEpaTyphl. ODJIEKTPOABMXKYIIAs cuja
UCTOYHMKA TOKa. 3akoH Owma nans mnonHod unenu. CoenuHeHne MNpoBOAHMKOB. CoequHeHue
HMCTOYHHMKOB DJJIEKTPUUYECKON sHepruum B Oarapero. 3akoH J[xoyns— Jlenma. Pabora u MomHOCTh
JIEKTpUYECKOro Toka. TenaoBoe AeicTBHE TOKA.
Jlaboparopnas padora Ne8: OnpeneneHue y1eapHOr0 CONPOTUBIIEHUS POBOIHHKA. 2
JlaGopaTtopnas padora Ne9: Omnpenenenue 3(P(EKTUBHOCTH YCTAHOBKU C  DIIEKTPHUECKUM 2
HarpeBaTeleM.
CamocrosiTesibHast pab0oTa CTY/ICHTOB: PeLIEHUE 3a1a4 110 TeMe « I10CTOSTHHBIN TOKY. 6
Tema 3.3 Dunexrpuuecknii | CoOcTBeHHAs IPOBOAUMOCTD MOTYIPOBOAHUKOB. [TomynpoBoAHUKOBBIE TPUOOPHI. 2
TOK B NOJYNIPOBOJHUKAX.
Tema 3.4 MaruuTtHoe Bekrop mHAyKIMKM MarHUTHOTO 10JIs. J[eMCTBHE MarHUTHOTO MOJISA HA IPSIMOJIMHEWHBINA IIPOBOAHUK 4
1moJie. ¢ TokoM. 3akoH Ammepa. B3anmopeiicTBue TokoB. MarHuTHBIM MoTOK. PaboTta mo mepemerieHunto
MPOBOJIHUKA C TOKOM B MarHUTHOM TioJie. [{eficTBrue MarHUTHOTO MOJIs Ha ABMXKYyluics 3apsaa. Cuna
Jlopenua. OnpeneneHne yaeabHOro 3apsaa. Y CKOPUTEIU 3apsKEHHBIX YaCTHII.
CamocrosiTesibHast padoTa CTYJICHTOB: pelIeHUE 3a]a4 10 TeMe «MarHuTHbIE SIBIICHUSI. 6
Tema 3.5 OneKTpoMarHuTHas WHAYKHUSA. BuxpeBoe nsnekrpudeckoe mone. CaMOMHIOyKUHsS. OHEprus 4
DJIeKTPOMarHuTHast MarHUTHOTO TOJIA.
HHIYKIUS.
Pa3nen 4. Koaedoanus u 22
BOJIHBI
Tema 4.1 Mexaunueckue | KonebGarenpHoe nBmwxkenue. ['apMonmyeckue kosjeOaHus. CBOOOIHBIE MEXaHHMYECKHE KOJIeOaHWMS. 2
KoJieOaHusl. JluHeliHple MeXaHHUYECKUe KojeOaTenbHble CHCTeMBbl. [IpeBpaleHne >Hepruu Ipu KojedaTelbHOM

nBmwkeHnn. CBOOOIHBIC 3aTyXarolMe MEXaHWYecKue KoyieOaHus. BBIHYXIIEHHbIE MEXaHHMYECKHE
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KOJIeOaHUsI.

JlaGopaTtopnas pabora Nel0: OmnpeneneHue YCKOpeHHS CBOOOJHOTO TMAJEHUS C IOMOIIBIO
MaTeMaTHYECKOro MasiTHUKA.

Tema 4.2 Ynpyrue
BOJIHBI.

[Tonepeunsie ¥ MPOJOIBHBIE BOJTHBI. XapaKTEPUCTUKU BOJIHBL. Y paBHEHHE TUIOCKOM OeTyIeil BOIHBI.
Nurtepdepentius BoaH. [lonste o audpaknuu BoOJIH. 3BYKOBBIE BOJIHBL. YJIBTPAa3BYK U €ro
IPUMEHEHHUE.

Tema 4.3
JIEKTPOMArHUTHBIE
KoJIeOaHusl.

CBoOonIHBIE B3JeKTpOMarHuTHele konebanus. [IpeBpaieHne sHepruu B KojeOaTeIbHOM KOHTYpE.
3aryxaromue JJIeKTPOMarHuTHele KoseOaHus. ['eHeparop He3aTyXalolMX AJIEKTPOMArHUTHBIX
KojeOanuii. BeiHyXIeHHBIE dNekTpruyeckue konebanus. [lepemennsiii Tok. ['eHepaTop nepeMeHHOro
TOKa. EMKOCTHOE M MHAYKTMBHOE COINPOTHUBIEHUS IEPEMEHHOIO TOKa. 3akoH Oma s
AJIEKTPUYECKON IIeNU TIEPEeMEHHOro TOoka. PaboTa W MOUTHOCTh MEPEMEHHOro TOKa. [ eHepaTopsl
toka. Tpanchopmatopsl. Toku BbicOkOH wyacToThl. llodydyeHue, mepemaya W paclpenesieHue
3JIEKTPOIHEPIUH.

Tema 4.4
JJIeKTPOMAarHMTHbIE
BOJIHBI.

DJEeKTPOMAarHUTHOE TOJIe KaK OCOOBIN BHJ MaTepuu. DJIEKTPOMarHuTHBIE BOJHBL. Bubpatop ['epia.
OTKpBITHIA KOJIeOaTenbHBIM KOHTYD. M300perenue paaro A. C. [TomoBeim. [loHsITHE O paaroCBsI3H.
[IpumMeHeHNe 371EKTPOMarHUTHBIX BOJIH.

CamocrosiTeJibHasi paboTa CTYJICHTOB: pellieHue 3a7a4 N0 TeMe «DJIEeKTPOMAarHUTHbIE BOJIHBIY.

Pa3nen 5. Onruka

26

Tema 5.1 IIpupona cBera.

CKOpOCTh pacpoCTpaHEHHUs CBETa. 3aKOHBI OTpakeHUs U mperomiieHus ceera. [lonHoe oTpakeHue.
Jlunsel. ['na3 kak ontudeckas cucreMa. OnTuyeckue mprudopEL.

JlaGoparopuas padora Nell: Onpenenenue nokasaTess NPEIOMIIEHUS CTEKJIA.
JlabopaTopnasi pabora Nel2: Onpenenenue GOKYCHOTO paCCTOSIHUS M ONTHYECKON CHIIBI IMH3BI

NN

Tema 5.2 BoiHoBEIE
CBOJICTBA CBeTA.

HNurtepdepentius cBera. KorepeHTHOCTh CBETOBBIX Jyuel. MHTepdepeHIs B TOHKWX IUICHKAX.
[onock! paBHoii Tonuuabl. Konbiia HetoToHa. Vcnons3oBanue nHTepepeHiny B HayKe U TEXHUKE.
Hudpakuus csera. Ju¢ppakuus Ha Iend B HapaieNbHbIX Jydax. JudpakiuoHHas pereTka.
[lonartue o romorpaduu. Ilomspuzamus mnomnepeynbix BoiH. [lomspusaums cBera. J[BoiiHoe
nyuenpenomiieane. Ilonspouasl. [ucmepcusi cBera. Bupawsl cnektpoB. CHEKTpbl HCIYCKAHUA.
CriekTpbl MOTJIOUICHUs. Y IbTpadHroiIeToBoe U HHPpakpacHoe n3nydeHus. PentreHoBckue myun. Mx
MpUpoJa U CBOMCTBA.

JlaGopaTopnasi padora Nell: Onpenenenue JIHHBI CBETOBOI BOJHBI ¢ TIOMOIIBIO TU(PAKITMOHHON
peIIeTKH.
JlaGopaTopnasi pabora Nel4: HaGnrofeHue CIIONTHOTO U JIMHEWYATOTO CIIEKTPOB.

N

CamocTosiTesibHasi pad0oTa CTYJICHTOB: penieHre 3aaa4 no reme «OnTUKay.
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Pazpen 6. DieMeHTHI 28
KBAHTOBOH (U3UKH

Tema 6.1 KBanToBasi KBantoBass rumnotesa [lnanka. ®ortonwl. Buemnuuii ¢orosnekrpuueckuit s¢dexr. BryTpenHwmit 2
ONTHKA. dororddekr. Tumnsl HOTOITEMEHTOB

Tema 6.2 ®u3zuka atroma. | Pa3zBuThe B3MISIIOB Ha CTPOCHHUE BEIIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX CIHEKTpPax BOJIOPOJA. 6

SAnepuas mogens aroma. OnbiTel D. Pesepdopaa. Moaens atoma Bomopoaa no H. bopy. KBantoseie
TeHEepPaTOPHI.

CamocrosiTeJibHast padoTa CTYJICHTOB: penieHue 3aaad no reMe «dusuka atomay. 8

Tema 6.3 ®Puszuka EcrtecTBeHHass pagnoakTHUBHOCTh. 3aKOH pPaguoaKTHUBHOro pacnafa. CrnocoObl HaOMIoACHUS H 7
aTOMHOIO siApa. peructpanuu 3apsokeHHbIX dactuil. Dddekt BaBunoBa— Yepenkoa. CTpoeHHE aTOMHOTO sifpa.

JedekT Macchl, SHEPTHs CBSI3M U yCTOWYMBOCTh aTOMHBIX snep. SAnepHbie peakuuu. ckyccTBeHHAs
paavoakTUBHOCTh. JleneHue Tsokenslx sanep. LlemHas sinepHass peakuus. Ymnpasisiemas LenHas
peakuusi. SAnepHbiii peakTop. IlosydeHue paaMOaKTUBHBIX HM30TONOB W HX I[PUMEHEHHE.
buonorunueckoe nelicTBUE palOaKTUBHBIX U3y4YEHUIN. DIIEMEHTapHbIE YACTHUIIBI.

JlabopaTopuasi paGora Nel5: V3yuenue TpekoB 3apsKeHHBIX YaCTHIL 110 TOTOBBIM (oTorpadusim. 2
CamocrosiTeJibHas padoTa CTYICHTOB: penieHue 3a/1a4 1o teMe «Du3nKa aTOMHOTO sSIIpay. 3
Bcero 174

JIJist XapaKTepUCTUKU YPOBHS OCBOEHUS Y4eOHOTO MaTepraia UCIONIb3YIOTCS CIeAYIONIIe 0003HAYEHUS:

1. — o3HAaKOMHUTENBHBIN (Y3HaBaHUE PaHEee H3YYCHHBIX 00BEKTOB, CBOWCTB);

2. — penpoAyKTUBHBIN (BBIIOJIHEHUE ACSITEITLHOCTH IO 00pasily, MHCTPYKIIMH WUJIH IO PYKOBOJCTBOM);

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJTHEHHE JACIATEIBHOCTH, PEIICHUE TPOOIEMHBIX 3a/1a4).

* Tema Mexannueckue konebanusi U BOJMHBI (6 dacoB) u3 paznena MexaHuka s Oojiee TTyOOKOTO M3yUeHUs M MOHMMAHUS M3Y4aeTCs Mepes
TeMaMH DIJIEKTPOMArHUTHBIE KOJeOaHUsI U DIEKTPOMArHUTHBIE BOJHBI.
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3. YCJIOBUS PEAJIM3AIIMU YYEFHOU JUCHUTLJIAHBI

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecneyeHn o

Peanuzanus yueOHON auCHUIUIMHBL TpeOyeT Haiuyus ydeOHOro kaOuHeTa (QHU3UKU U
71a00paHTCKOM AJIsi XpaHEHHs] 000pYIOBaHUSI U MTOATOTOBKH OIBITOB.

Ob6opynoBanne yaeOHOTO KabUHeTA!

— KOMITJIEKT IEMOHCTPAIIMOHHOTO U JJaO0OPaTOPHOTO 000PYI0BAHNS,

— JTabopaTOpHBIE KOMIUIEKTHI IO MEXaHHUKE, MOJICKYJISIPHON (PU3HKE U TEPMOJAHMHAMHUKE;

— MHKpOJabopaTopus Mo 3JIEKTPOIUHAMHUKE;

— ONTHYECKasi MUKpPOJIabopaTopHs;

— 1abopaTOpHBIN KOMIUIEKT doTorpaduil o siaepHoi GU3HKE;

— 1abopaToOpHBIE CTOJIBI, 3aTEMHEHHUE;

— IEMOHCTPALIMOHHBIA CTOJ;

— JJIGKTPONUTAHHE K JAEMOHCTpAalMOHHOMY cToiy (42 u 220B) u mabopaTopHBIM cTOJIaM
(42B).

Texnuueckue cpeacTBa o0OydeHHs: Kojockom, auampoektop <«JIDTU», xommbiorep,
MYJIBTUMEAUATIPOCKTOP.

Ob6opynoBanue MacTepckol U pabounx MECT MAaCTEPCKOM: HE MPETYCMOTPEHO

O6opynoBanue 1a00paTOpPHH M pabOUNX MECT JIAOOPATOPHH: HE TIPETYCMOTPEHO

3.2. UudopmannonHoe odecriedeHue 00yueHust
OcHoBHas muTeparypa:
1. Msxumes, I'. SI.®uzuka : yue6. musa 11 k. cpen. obmieoOpasonar. yupexaenuii / I'. . Mskuies
; b. b. byxoBues. - M.: [Ipocsemenue, 2017 - 254 c. .+ CR-ROM.
2. Msxumes, I'. SI.®usuka : yue6. ansa 11 k1. cpen. oduieobpasonar. yupexaenuii / I'. . Mskumies
; b. b. byxosues. - M.: [Ipocsemienue, 2017. - 254 ¢. .+ CR-ROM.
3. PeivkeBuu A. Tl. 3amaunuk. @usuka: yded. mocobue s cpell. 001eoopa3oBaT. yUpeKaCHHI. -
M.: [Ipoda, 2017.- 188 c.

JlomonHUTEIBHAS TUTEPATYPA:
1. Tennenmreitn JI.O., Kupuk JILA., I'enbprar U.M., Henames 10.A. ®usnka, 3agaqyHuk
MockBa «Muemo3uHay, 2009.
a) mst 10xm.-125c¢.
0) s 11xi.- 96¢.
2. Teunenmreiin  JI.O. duszuka: 10,11 KJIacc: Y9eOHMK  JUII  CpeaHUuX
o0mieo0pa3oBarenbHBIX Yupexaenuii.- M.:Unekca, 2006.-288 c.
3. TI'magxoBa P.A. COopHUK 3a7a4 ¥ ynpaxHeHUH 1o (usuke: yuyebHoe mocodue ais 10-
11 xnaccos-M.:Bmanoc, 2007.- 400 ¢

NHuTepHeT-pecypcesl:
1. http: /www. astu.org/ content /userimages/ file/upr 1 2009/04. pdf
2. www. krugosvet.ru /yauBepcaibHas dHIuKIoneaus «Kpyrocsery/;
3. http:// sciteclibrary.ru /HayuyHO-TexHIYeCKass OMOIHOTEKA/
4. www.auditorium.ru /6ubnamorexa HHCTUTYTa «OTKPBITOE 0OIIIECTBOY/
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1. KOHTPOJIb M OLIEHKA PE3Y.JIbTATOB OCBOEHMS YUEBHOM
TACIATITAHBI

KoHTposib ¥ OIlleHKa pe3yJbTaTOB OCBOCHUS YYeOHON TUCHIUIUIMHBI OCYIIECTBISETCS
mpernojaBaTeNieM B MpOIlecce MPOBEACHHs JTa0OpaTOpHBIX padoT, a Tak ke B (opMe YCTHOTO

orpoca.

OneHka KauecTBa OCBOCHHUSI Y4eOHOW mporpamMmbl

YCII€BAEMOCTH, MPOMEKYTOUHYIO aTTECTAINIO 110 UTOraM OCBOCHUSA JUCHUITIINHBI.

Texymuit KOHTPOIb MPOBOAUTCA B (OpME YCTHOTO OMpOcCa,

KOHTPOJIbHBIX Pa0OT, pemieHus 3aaad, (u3n4ecKux AUKTAaHTOB, TECTUPOBAHUS.
[TpomesxyTouHas aTTecTanus o AUCLHUILUIMHE TPOBOAUTCS B (popme sk3ameHa B 1 cemectpe,

UTOTOBas - B OpPME IK3aMeHa BO 2 CeMecTpe.

Pe3yabTar 00yyeHus
(0OCBOECHHBbIE YMEHHsI, YCBOCHHbIE 3HAHNS)

®opMbI M METOAbI KOHTPOJISA U
OLIEHKH Pe3yJIbTATOB 00yUYeHUsI

B pesynbrare u3ydeHus ydeOHOW IUCIHUILTAHBI
«Dwu3nKay CTYACHT TOKEH:

3HATH/MIOHUMATh:;

CMBICJI MOHSATHIA: DU3NIECKOE SBJICHHE, THIIOTE3a,
3aKOH,  Teopwus, BCIICCTBO, B3aMMO/ICHCTBUE,
AJICKTPOMAarHUTHOE TIOJIe, BOJHA, (OTOH, aToM,
aATOMHOC SI,Z[pO, I/IOHI/I3I/IPYIOH_II/IC I/IBJIy‘-IeHI/ISI, IJ1aHeCTa,
3Be3/a, TajlakTuKa, Bcenennas;

CMBICJ  (U3HYECKHUX  BEJMYHH:  CKOPOCTH,
YCKOpeHue, Macca, Cuja, UMIOyIbc, pabdoTa,
MEXaHUYeCKass dSHEprus, BHYTPEHHSS DJHEPrusi,

abcoyoTHAsT TeMIeparypa, CpeaHssl KUHETHYecKas
SHEPIWsl 4YacTHUIl BEIIECTBA, KOJMYECTBO TEIUIOTHI,
AJIEMEHTAPHBIN AIEKTPUYECKUN 3apsifl;

CMbICJ (U3MYECKHX 3aKOHOB KJIACCHUYECKOU
MEXAHUKH, BCEMHPHOIO TATOTEHUS, COXPaHEHHUS
SHEPIMM, HWMIIYJIbCAa M DJIEKTPUUYECKOrO 3apsna,
TEPMOJAVUHAMMKHN,  JIEKTPOMArHUTHOW  HMHJIYKLUH,
doTtorpdexra;

BKJIaJl POCCHHCKHX M 3apy0esKHBIX Y4YeHbIX,
OKa3aBIIMX HauOoiblllee BIUSHUE Ha pa3BUTHE

bu3uKy;

yMeTh:

ONHUCHIBATH M O0BACHATH (U3NYecKUe SIBJICHUS U
CBOJiCTBA  TeJq: JBIDKCHME HEOECHBIX Tel U
UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOWCTBAa Ta3o0B,
KUIKOCTEH W TBEPABIX TEN; SJIEKTPOMATHUTHYIO

WH/IYKIMIO, PaclpOCTPaHEHNE IEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIC CBOWCTBa CBETA; M3IYYCHHE M IOIVIOIICHHE
cBeta atoMoM; potorddexT;

OTJIMYATH TUTIOTE3bI OT HAYYHBIX TEOPHH;

AenaTh BBIBOABI HA OCHOBE DKCIIEPUMEHTAIBHBIX
JaHHBIX;

NPUBOAUTH NPHUMEPHI, MOKA3bIBAIOIINE, YTO:
HAOJIO/ICHHST ¥ SKCIIEPUMEHT SIBJISIFOTCSI OCHOBOM ISt
BBIIBUKCHU S THUIIOTE3 u TeOpI/II\/'I, IIO3BOJJIAIOT

DopMbI KOHTPOJIA:

1) YcrHBI onpoc

2) CamocrosiTenbHas paboTa

3) VYcTHbIA 3adeT

4) Pemenue 3ama4

5) dusznyueckuii TUKTAHT

6) TectupoBanue
MeToabl KOHTPOJISI HAmpaBJICHBI Ha
MPOBEPKY YMEHUS yUaIIUXCS:
— oTOUpaTh W OICHHWBATH Pa3BUTHE
B3IJISIIOB HAa  (PH3MUECKHUE MPOIIECCHI,

SIBJICHUS;
— BBIIIOJIHATH 33JIaHHUSI HA TBOPYECKOM
YpOBHE c MpeACTaBICHUEM

COOCTBEHHOM ITO3UIINH;
— Je7aTh OCO3HAHHBIN BBIOOP CIOCOOOB

JNEWCTBUA W3  paHee  M3BECTHBIX
CIIOCO0OB;
—OCYIIECTBIISATh KOPPEKITHIO

(McTipaBJIeHHE) CIENaHHBIX OMIMOOK Ha
HOBOM YpPOBHE IpeJlaraeMbIX 3aJaHuil
C CaMOITPOBEPKOM O ITAIIOHY;

— paboTaTh B TpyIIe U NPEeACTaBIATH
KaK CBOIO, TaK U MO3UIINIO TPYIIIIBI,

—IIPOEKTUPOBATh COOCTBEHHYIO
NEeSATEIbHOCTD Ha OCHOBE
IIPOEKTUPOBAHMS  MCCICNOBAaHUN B
HayKe;

-BBICTYIIATh c OTYETOM o
VHIUBUAYQIBHOM  WIM  T'PYNIIOBOU
HCCIIeI0BATEIbCKON paboTe;

-CO3/1aBaTh KOMIIBIOTEPHYIO

MPE3EHTAIIMIO 110 33JaHHON TEMaTHKE

OueHka pe3yabTaToB 00y4eHUsA
JUisi OLIEHKH pEe3yNIbTaTOB y4eOHOM
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MPOBEPUTh HCTUHHOCTh TEOPETUYECKHX BBIBOJIOB;
dusnyeckass TEOpUs JAeT BO3MOXKHOCTh OOBSCHSTH
U3BECTHbIC SIBJICHUS MPHUPOABI U Hay4dHbIE (aKTHI,
MPE/ICKA3bIBATH €111€ HEU3BECTHBIC SBJICHMUS;

NPUBOIUTH npuMepbl NMPaKTHYECKOr 0
HCIOJIb30BAHUA (U3MYECKHX 3HAHUI: 3aKOHOB
MEXaHUKH, TEPMOJMHAMHMKU M 3JIEKTPOJAMHAMUKH B
SHEPreTUKE; PA3JIMYHBIX BHUJOB 3JIEKTPOMArHUTHBIX
U3ITy4eHUI TUIs pa3BUTHUS paauo u
TEJIEeKOMMYHUKAIUN, KBAHTOBOW ()M3UKH B CO3JaHHUH
SICPHOW SHEPTeTUKH, J1a3€pPOB;

BOCIIPUHUMATL M HAa OCHOBE MOJYYE€HHbIX
3HAHUI CaMOCTOSITEIbHO OLlEHMBATh HH(OPMAIIHIO,
conepkaniyrocs B coobmenmsix CMU, HWaTtepHere,
HAyYHO-TIOMYJISIPHBIX CTaThsIX.

NPUMEHSATH MOJy4YeHHbIe 3HAHUSA IS PelIeHust
¢usuuecknx 3aaay;

onpeaeasaTh Xapakrep (PU3MUECKOro mporiecca 1o
rpa¢uxy, Tabnuue, Gopmye;

H3MepATh paa buznuecKux BEJIMYUH,
TPE/ICTABIIAA PE3YIbTATHI U3MEPEHUI C y4eTOM UuX
MOTPEIIHOCTEN ;

HCNOJb30BATh NPHOOpPEeTeHHbIe 3HAHUSA H
YMEeHHSI B NPAKTHYeCKOil  JAeATEeJHLHOCTH H
MOBCEeIHCBHOM KU3HU:

IUIA oOecrieueHus 0€e30I1acCHOCTH
JKU3ZHEACITEIbBHOCTH B MPOLIECCE  HMCIOJIb30BAHUSA
TPAHCIIOPTHBIX CPENICTB, OBITOBBIX AJEKTPONPUOOPOB,
CPENICTB pauo- U TEJIEKOMMYHUKAIITMOHHOU CBSI3U;

OLICHKH BJIMSIHMSI HA OpPraHU3M 4YellOBeKa U Apyrue
OpraHU3MBbI 3arPS3HEHUS] OKPYXKAIOILEH CPEJIbL;

palMoOHAIBHOTO MPUPOJONONB30BAHUS U 3allUTHI
OKPYKarOILEH CpeIbl.

NEeSITeIbHOCTH CTYACHTOB BBIJEIISIOTCS
YeThIpe YpPOBHS YCBOEHHS Y4eOHOTro
MaTepuana:

1) IlepBblit ypoBEHb (HU3KUI) —
JIEWCTBUA HAa Y3HABaHUE, HA
pacrto3HaBaHUE U Pa3IHUEHUS TOHATUN
(OOBEKTOB U3yUCHHUS) - OLEHKA «2)
(HEYAOBIETBOPUTENHHO)

2) Brtopoii ypoBeHb
(Y1OBJIETBOPUTENBHBIN ) — AEHCTBUSA 110
BOCITPOM3BEICHUIO YIEOHOTO
MaTepuaiga Ha ypOBHE MOHUMAHUS;
ONHCAaHUE U aHAJIN3 NEUCTBUI C
00BEKTaMU U3yUYCHHUS -

onenka «3» (yIOBIETBOPUTEIHHO)

3) Tpetuii ypoBeHb (10CTATOUHBIN)
— IEUCTBUS 110 IPUMEHEHHUIO 3HAHUH B
3HAKOMOU CHUTYaIMH 110 00pa3ILy;

OOBSICHEHUE CYIIHOCTH, 0OBEKTOB
W3yYEHUS; BHIMIOJIHEHUE JEHCTBUH C
4eTKO 0003HAYEHHBIMU TIPABUIIAMU;

MPUMEHEHNE 3HaHUI HA OCHOBE
0000IIIEHHOTO ANTOPUTMA JIJIsl pEILICHUS
HOBOU yueOHOM 33724 - OlleHKa «4»
(xopor1o)

4) YUeTBepThlli YPOBEHH (BBICOKHIA) —
JEUCTBHUS 110 IPUMEHEHUIO 3HAaHUH B
HE3HAKOMBIX, HECTaHIaPTHBIX
CUTYaIUSX JIJISl PEIICHHS KAaYeCTBEHHO
HOBBIX 3a7a4;

CaMOCTOSITETTbHBIC JICHCTBUS 110
OITMCAHHIO, O0OBICHEHHUIO U
peoOpa3oBaHUI0 0OBEKTOB U3YUCHUS —
o1eHKa «5» (OTJIMYHO).
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[Tpumepnbie TemMbl pedepaToB (IOKIAI0B), HHIUBUAYAIbHBIX IPOEKTOB.

. Anexcanzap I'puropreBuu CTONIETOB — pPYCCKHH (HU3HK.

. Anexkcanap CremanoBud [TornmoB — pycckuit yueHbIi, H300peTaTesb paano.

. AnbTepHaTUBHAs YHEPrETHKA.

. AKyCTHYECKHE CBOMCTBA MOJYIPOBOIHUKOB.

. AHnnpe Mapu AMIiep — OCHOBOIIOJIOKHUK 3JIEKTPOAUHAMUKH.

. ACUHXPOHHBIN IBUTATEb.

. AcTtepoupl.

. ACTpOHOMMS HAIIUX JHEH.

. AtomHas ¢usuka. M3otomnsl. [IpumeHenne paanoakTHBHBIX H30TOIOB.

. beckOHTaKTHBIE METOJIbI KOHTPOJIS TEMIEPATYPHI.

. bunonspHbie TpaH3UCTOPBHI.

. bopuc CemenoBuu SIkoou — (UMK U U300peTaTeb.

. Bennuaiimme oTKpbITHS (QUHKH.

. Buel anekTpuyeckux pas3psaoB. DIEKTPHUUECKHUE pa3psiibl Ha CIyk0e YeloBeka.

. Bnusinue nedexroB Ha (puznyeckre CBOWCTBA KPUCTAILIOB.

. BceneHnHas u TeMHast MmaTepusl.

. lanuneo ['anunelr — OCHOBATEIb TOYHOTO €CTECTBO3HAHUS.

. ['onorpadus u ee mpuMeHEHHE.

. JIBrKeHHE Tesa IepeMEHHON MACCBhl.

. Judpakmus B HaIeH XU3HU.

. Kunkue KpucTamibl.

. 3akonbl Kupxroda a1st 3JeKTpUIECKOM 1eMH.

. 3aKOHBI COXPaHEHUsI B MEXAHHUKE.

. 3HayeHne OTKpbITUM ["anumnes.

. Urops BacunbeBny KypuaToB — (pu3HK, Opranu3aTop aTOMHON HAYKH M TEXHUKU.

. Hcaak HproTOH — co31aTenb KIaCCUYECKON (hU3HKH.

. Hcnonb30BaHue 2JIEKTPOIHEPTUU B TPAHCIIOPTE.

. Knaccudukanus u XxapakTepUCTUKU FIE€MEHTAPHBIX YaCTHII.

. KoHcTpyk1inoHHas NpOYHOCTh MaTepHalia U €€ CBA3b CO CTPYKTYPOH.

. KoHcTpykus v BUIBI 1a3€pOB.

. Kpunosnexkrponrka (MUKpPOIIEKTPOHUKA U XOJION).

. JlazepHble TEXHOJIOTUHU U UX UCIIOIb30BAHUE.

. Jleonapao n1a Bunun — yueHsblit 1 ©300peTarens.

. MarauTtHble W3MepeHHsl (MPUHIUIIBI  TTOCTPOSHUS TMPUOOPOB, CIIOCOOBI HM3MEpPEHUS
MarHUTHOT'O MIOTOKA, MArHUTHOW MHAYKLINN).

. Maiikn @apaneit — co3marens yaeHHs 00 JJIEKTPOMarHUTHOM TI0JIe.

. Makc [lnank.

. MeTog MEUEHEIX aTOMOB.

. Metozap! HaOIIOICHHS U PETUCTPALIUU PAJAUOAKTUBHBIX U3TYUYE€HUIN U YaCTHII.

. Mertonbl onpeiereHus IIOTHOCTH.

. Muxaun BacunbeBnd JIOMOHOCOB — yYE€HBIN SHIMKIIONEIUCT.

. Mopnenu atoma. OnbiT Pesepdopra.

. MoueKynsipHO-KUHETHYECKAsl TEOPUS UAECATIbHBIX Ta30B.

. MonHus — Ta30BbIM pa3psii B IPUPOIHBIX YCIOBUSIX.

. HanoTexHOMOrus— MeXIUCIUILUTUHApHAs 007acTh (yHIAMEHTAIbHOM W TPUKIAJIHOM
HayKU U TEXHUKH.

. Hukona Tecna: )Ku3Hb U HEOOBIYAITHBIE OTKPBITHSL.

. Huxonait Konepauk — co3gaTens reMoeHTPUIECKON CUCTEMBI MUPA.

. Hunwsc bop — oaun u3 coznateneii coBpeMeHHON (PU3UKH.

. Hyxkneocunres Bo Beenennoid.
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. OO6mpsacHeHne GOTOCHHTE3A C TOUKU 3pEHHUsT (PUUKU.

. Onrtrueckue sIBIEHUS B TPUPOJE.
. OTKpbITHE U TPUMEHEHUE BHICOKOTEMIIEPATYPHOU CBEPXITPOBOIUMOCTH.
. [lepeMeHHBIN ANEKTPUUECKUN TOK U €r0 IPUMEHEHUE.
. [Ina3zmMa — ueTBepTOE COCTOSIHME BEILIECTBA.
. [1naneTsl COTHEYHOM CHCTEMBI.
. [TonynpoBOAHUKOBBIE TATYUKH TEMIIEPATYPHI.
. [IpuMeHeHne KUIKUX KPUCTAIUIOB B IPOMBIIIJIEHHOCTH.
. IIpuMeHeHue sIepHBIX PEaKTOPOB.
. [Tpupona dpeppoMaraeTusma.
. [IpoGeMbl 3KONIOTHH, CBSI3aHHBIE C UCTIOJIB30BAHUEM TETIJIOBBIX MAIIUH.
. [Ipon3BOACTBO, epeavya U UCIOIb30BAHUE SJIEKTPOIHEPTUN.
. [Ipoucxoxnenre CoITHEUHOU CUCTEMBI.
. [Tre303mexkTpruuecknii 3ppekT ero mpuMeHeHHeE.
. PasButue cpencTs CBSA3M U paguo.
. PeakTuBHBIE IBUTaTEIN U OCHOBBI PaOOTHI TEIIOBOM MAIITUHBI.
. PenukroBoe uznyuenue.
. PentrenoBckue nyuu. Uctopust otkpeiTus. [Ipumenenue.
. Poxnenue u sBomOLMS 3BE3 .
. Ponp K. 3. [In0aKOBCKOr0 B pa3BUTUH KOCMOHABTHKH.
. CBeT— 2J1eKTpOMarHuTHas BOJIHA.
. Cepreit IlaBnoBuu KoposjaeB— KOHCTPYKTOp M OpraHu3aTop MPOM3BOJCTBA PAKETHO-
KOCMHUYECKOW TEXHUKH.
. Cubl TpeHusl.
. CoBpeMeHHast CITyTHUKOBAs! CBSA3b.
. CoBpemenHas (pusnveckasi KapTuHa MHUpA.
. CoBpeMeHHbIE CPECTBA CBSI3U.
. CouHIle — HCTOYHMK >KU3HHU Ha 3eMIIe.
. Tpancopmaropsi.
. VapTpa3Byk (MoydeHue, CBOMCTBA, TPUMEHEHHE).
. VY1paBisieMbIi TEPMOSIEPHBIN CUHTES.
. YckopuTenu 3apsKeHHBIX YacTHII.
. ®du3nka U My3bIKa.
. dusndeckue CBOMCTBA aTMOC(EPHI.
. DOTOIIEMEHTHI.
. dotorpdexr. [Ipumenenue sBienus porodrddexra.
. XaHnc Kpuctnan Dpcres — OCHOBONOJIOKHUK JIEKTPOMarHeTu3Ma.
. UepHbi€ IBIPHI.
. [Ixana >1eKTPOMarHUTHBIX BOJIH.
. DKoJjorudeckue npoOaeMbl 1 BO3MOXKHBIE TyTH UX PEIICHHUS.
. DneKTpOHHask NPOBOAUMOCTb METaI0B. CBEPXIPOBOUMOCTb.
. Ommmii XpuctruanoBud JIGHIT — pyCcCKHil (PUBHK.
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JUCT PETUCTPAILIUU U3MEHEHUI

Howmep
nu3me-
HCHUA

Howmep sucra

HU3MEHCHHOTI'O

3aMCHCHHOI'O

HOBOT'O

HU3BATOIO

Bcero
JIUCTOB B
JOKYMEHTE

DOUO u nmoanuck
OTBETCTBEHHOI'O 34 BHECEHHUE
U3MEHEHUSI

[ara
BHECCHHS
N3MCHCHUA

[lara BBeneHUS
W3MEHEHUS
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