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ITO CIICIHUAJIBHOCTSM

09.02.06 CereBoe U cUCTEMHOE aIMUHUCTPUPOBAHHUE;
09.02.07 ludopmariioHHbIE CUCTEMBI U IPOrPaMMUPOBaHHUE;

10.02.04 Obecneuenune nHGOPMAIMOHHON OE30MACHOCTH TEJIEKOMMYHHUKAIIU-
OHHBIX CUCTEM;

11.02.15 Uu(hOKOMMYHHKAIIMOHHBIE CETH ¥ CUCTEMBI CBSI3H
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PaGoyast mporpamma y4ueOHON MUCHMIUIHHBI «DHU3KMKa» COCTaBIeHa Ha OCHOBE
TpeboBanuii PenepallbHBIX rOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB CpE/l-
HEero o0ILero u cpeaHero npogeccHoHaaIbHOro 00pa30BaHus C YYETOM IOJTy4aeMbIX
crienuansHocTe CIIO, mpumepHO#l mporpammbl 001e00pa3oBaTellbHOM yueOHOM
auciuiauHbl «Pusuka» s nTpodecCUOHaATBHBIX 00pa3oBaTeNIbHBIX OpTraHU3alNiH,
pekoMeH1I0BaHHON @DellepalIbHBIM T'OCYJapCTBEHHBIM ABTOHOMHBIM YYpPEXJICHHEM
«®DenepanbHblii UHCTUTYT pa3BUTHS oOpazoBanus» (PIAY «DUPO»), ¢ yuérom
IIpumepHOM OCHOBHOM 00pa3zoBaTenbHOM MPOrpaMMBbI CpeaHero odiero oopa3oBa-
HUs, ONOOpeHHOU pelieHUeM (enepalbHOrO y4eOHO-METOAUYECKOTO 00heIUHEHUS
1o obmemy obpazoBanuio (mpoTokost ot 28.06.2016 r. Ne 2/16-3) u B COOTBETCTBHH C
y4eOHBIMU IVIAHAMHU 10 CIIEIUAIBHOCTSM.

Pabouas nporpamma paccMoTpeHa U 0700peHa HUKIOBOM Komuccueir O611e06-
pa3oBaTeNbHBIX JUCUUIUIMH o
Ipotoxon Ne. 9 or 414,03 2022 T.

[Ipencenarenn A’} — W1 CamoykoBa
<~
CocraBurens:

Sxyns H.B., npenonaBarens Boiciield kBanupukanuonnoi kareropun AKT (b)
CIIervyT



COJEPKXAHHUE

[TACIIOPT PABOYEM ITPOITPAMMbBI VUEBHOU
JIUCIHUTIJINHBI

CTPYKTYPA U COJEPXXAHUE YUYEBHOM JIMC-
HMUITVIMHBI

VCJIOBUSA PEAJIMBALIMU TIPOTPAMMBI YUEB-
HOM TUCIIATIIMHGI
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1 MACTIOPT PABOYE# MPOTPAMMBI YUEBHOM JUCIIUTLIAHBI
OV/]1.10. DU3UKA

1.1 O6aacTb NpUMeHEHUs] MPOTrPaAMMBbI

Pabouas nporpamma ydeOHOM TUCTUIIIMHBI DU3HKA SBISETCS YaCThIO MPOTPAMMBI
MOJATOTOBKH CIEIHUAIUCTOB cpeHero 3BeHa B cooTBeTcTBUU ¢ PI'OC CIIO 1o cre-
muanbHocTaM  11.02.15 — HMudokoMMyHUKAIITMOHHBIE CETH W CHCTEMBI CBSI3H,
09.02.06 — CereBoe wu cucremHoe aamuHuctpupoBanme;, 09.02.07 -
Nudopmanmonnsie cucremsl u nporpammupoBanue; 10.02.04 — ObGecneuenue uH-
(dhopMalMOHHON 0€30MaCHOCTH TEJIEKOMMYHHUKAIITMOHHBIX CUCTEM.

1.2 MecTo y4eOHOH JUCHUIUIMHBI B CTPYKTYpPe MPOrpaMMbl MOJATOTOBKHU
CIEeIUAJIMCTOB CPeIHEro 3BeHa

JucuurminHa siBasieTcsi o01ieo0pa3oBaTeIbHON y4eOHOW TUCHMILUIMHOM U BXO-
TUT B COCTaB 0o0s3aTenbHOM mpeameTrHor obnactu «EctectBeHHbie Haykuy DI'OC
cpeaHero oo1ero oopa3oBaHus.

1.3 Heap u 3aga4yu y4eOHOH TUCHUIIMHBI — TPeOOBAHMA K pe3yJbTaTaM
OCBOCHUS Y4eOHOM JUCHUIIIMHBI

Conepsxanue nporpammbl «DuU3KKay HAMPaBICHO HA TOCTHXKEHHE CIICITYIOITUX
LeJeu:
— OCBOCHHE 3HAHUN O (PyHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX U MPUHIU-
max, JISKaluXx B OCHOBE COBPEMEHHOH (DM3WYECKON KapTUHBI MHUpa; HanboIee
BaXHBIX OTKPBITUSX B 00JacTH (DM3HWKH, OKA3aBIIUX OIPEACIIIONICEe BIISHHC
Ha Pa3BUTHE TCXHUKH U TEXHOJIOTHH;, METOJaX HAYYHOTO ITO3HAHUS TIPUPOJIHI;
— OBJAJCHHEC YMCHHSIMH IIPOBOJIUTH HAONIOACHUS, TUTAHUPOBATH W BBITIOJIHSTH
AKCIIEPUMEHTBHI, BBIBUTATh TUTIOTE3bI U CTPOUTH MOJICIIU, PUMEHSTH MOJIY4YCH-
HbI€ 3HAHUA MO Qu3nKe JUIsi OOBICHEHMS Pa3HOOOPA3HBIX (PU3MUYECKHUX SIBIIE-
HAW U CBOWCTB BEIICCTB; MPAKTHYECKH HCIOJIB30BaTh (DM3MUECKUE 3HAHMSI,
OIICHWBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU NH(DOpMAIny;
— pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTCIUICKTYAJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEM B Ipoliecce MPUOOPETCHUS 3HAHUK W YMEHHUH M0 (pU3HKE C HC-
MOJIb30BAaHUEM PA3UYHBIX MUCTOYHUKOB MH(OpPMAIMU U COBPEMEHHBIX MH(POP-
MaIlMOHHBIX TEXHOJIOTUH;
— BOCIIUTaHHUE YOCKJICHHOCTH B BO3MOYKHOCTH TIO3HAHHUS 3aKOHOB ITPUPOJIBI,
WCIIOJIb30BaHUS JOCTIKCHUN (PU3MKKM Ha OJlaro pa3BUTHS YEIIOBEYSCKOHN ITUBU-
TU3aInK; He0OXOIUMOCTH COTPYIHUYECTBA B MIPOIIECCE COBMECTHOTO BBITIONTHE-
HUSA 33/1a4, YBOKHUTEILHOTO OTHOIIIEHUS K MHEHHUIO OTITIOHEHTA MPU 00CYKICHUH
Mpo0JieM E€CTECTBEHHO-HAYYHOTO COJIEp)KaHMsS; TOTOBHOCTH K MOPAJIBHO-
ATUYECKON OIIEHKE HWCIIOJIb30BAaHUS HAYYHBIX JOCTH)KEHWUW, YyBCTBA OTBETCT-
BEHHOCTH 32 3aIlIUTY OKPYXKaIOIeH CPe/Ibl;
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— WCIONBH30BaHUE MPUOOPETCHHBIX 3HAHWW M YMEHHM JJIsl PEIIeHUs TIPAKTU-
YeCKHUX 3aJa4 MOBCEIHEBHOM KM3HU, OOecIieueHHss Oe30IMacHOCTH COOCTBEH-
HOM JKM3HM, PalMOHAJIBLHOIO MPUPOJOINOIL30BAHUS M OXPaHbl OKPYKAIOIIEH
Cpelbl U BO3MOKHOCTh NMPUMEHEHUS 3HAHWM MpPU PENICHWM 3aj]lad, BO3HUKAIO-
IIUX B OCJIEAYIONIEeH mpodeccnoHaaIbHON AeSATETbHOCTH.

OcBoenne coaepxanust ydeOHol mucuuruinabl «Dusnkay obecrneyuBaeT a0c-
THUKEHHUE CTYJIEHTAaMU CIIECAYIONINX PE3yJIbTaTOB:
JIMYHOCTHBIX:

YYBCTBO T'OPJIOCTH U YBOKECHUS K UCTOPUHU U JOCTHIKEHHUSM OTCUCCTBEH-
HOM (pu3nueckoil Hayku; (PU3MUYECKH TpaMOTHOE IMOBeAcHUE B Ipodec-
CHOHAJIBHOM JIEITEIILHOCTH U OBITY MIPU OOpPAIICHUU C MPUOOpaAMU U yCT-
pOMCTBaMH;

TOTOBHOCTh K TPOJODKCHHUIO OOpa30BaHWS W TOBBINICHHUS KBaTH(HUKa-
M B M30paHHON HpOoQecCHOHATBLHON JEATCIBHOCTH U OOBEKTHBHOE
0CO3HaHHE POJIH HU3UICCKUX KOMIIETEHIIUHA B 3TOM;

YMEHHE HCIIOJIB30BaTh JIOCTHXKCHHUS COBPEMEHHON (U3MYECKON HAYyKU U
(U3UYECKUX TEXHOJIOTHHA JJIs TOBBIIMICHUS] COOCTBEHHOTO WHTEJUICKTY-
ATPHOTO Pa3BUTHS B BRIOPAHHON NTPO(PECCHOHATEHON NESITEIEHOCTH;
YMEHHUE CaMOCTOSTEIbHO JOOBIBaTh HOBBIC JJIs ceOsl (hU3nuecKue 3HaAHUA,
UCITIOIB3YS JIJISl TOTO JOCTYIMHBIE HCTOYHUKH HH(POpMAIHH;

YMEHHUE BBICTpAauBaTh KOHCTPYKTHBHBIC B3aHMOOTHOIIIEHUS B KOMaH/IE 110
pelIeHno o0IIUX 3a/1ay;

YMEHHE YIIPABJISITh CBOCH IO3HABATEIBHON IEATEIBHOCTHIO, MPOBOIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEIIJICKTYaJIbHOT'O Pa3BUTHSI;

MeTalpeaIMETHBIX:

WCIIOJIb30BAaHUE PA3JIMUHBIX BUJOB TO3HABATEIBLHOU JEATEIBHOCTH ISt
perieHus: pU3MYECKUX 3aaad, MPUMEHEHHE OCHOBHBIX METOJOB TO3HA-
HUsl (HaOMIOJCHUS, OMMCAHUS, U3MEPEHUS, SKCIIEPUMEHTA) JIJIsl U3yUYEHUS
PAa3IMYHBIX CTOPOH OKPYKAOIIEN JEUCTBUTEIBHOCTH;

HCIIOJB30BaHNE OCHOBHBIX MHTEJUICKTYaJbHBIX OIEpaluii: TOCTaHOBKHU
3ajaun, (POpMyIMpOBaHUS THUIIOTE3, aHalM3a M CUHTE3a, CpPaBHEHUS,
000011IeHNsI, CHCTEMATU3AINH, BBISIBIICHUS IPUIMHHO-CIICJICTBEHHBIX CBSI-
3ei, TONCKa aHaJoroB, (POPMYJIUPOBAHUS BBIBOJIOB IS M3YyYCHHS Pa3-
JUYHBIX CTOPOH (U3HUECKUX OOBEKTOB, SIBICHUN U IMPOIIECCOB, C KOTO-
PHIMH BO3HHKAET HEOOXOJIMMOCTh CTAJIKHBAThCA B MPO(ECCHOHATHLHOM
coepe;

yMEHUE TEHEPUPOBATh UJIEU U OMPEACIISATh CPEeJCTBa, HEOOXOAUMBIE IS
WX peau3alliu;



YMEHHE HCMOJIb30BaTh PA3IMYHBIE UCTOUHUKH I MOJXy4YeHHs Puznye-
CKoM uH(pOpMaIK, OLIEHUBATH €€ JOCTOBEPHOCTH;

yMEHHUE aHAIM3UPOBAaTh U MPEACTABIATh, HHGOPMAIIUIO B PA3IUYHBIX BU-
nax;

yMEHHE MyOJIUYHO MPEACTABIATh PE3yJIbTaThl COOCTBEHHOTO MCCIIEIOBA-
HUS1, BECTH JMCKYCCHH, JOCTYITHO U TapMOHHMYHO COYETas COJep KaHHe
1 GopMBI TIpeicTaBiIIeMON HH(DOpMAIUY;

¢ MpPEeAMETHBIX:

c(hOpPMHUPOBAHHOCThH TIPEACTABICHUN O POJIM M MecCTe (U3MKUA B COBpeE-
MEHHOU Hay4YHOU KapTUHE MHUpa; MOHUMaHHe (PU3NYECKOI CYIIHOCTH Ha-
omomaembix Bo BcenenHoil sBienuid, poiu ¢Gu3NKd B (HOPMUPOBAHUU
Kpyrozopa U (yHKIMOHAJIBLHOM T'PAMOTHOCTH 4YeJOBEKa I pPEIICHUS
MPaKTUYECKHUX 33]1a4;

BJIQJICHUE OCHOBOTIOJIATAIONTUMHU (PU3UUYECKUMH TOHSATHSIMH, 3aKOHOMEP-
HOCTSIMH, 3aKOHAMU U TEOPUSIMHU; YBEPEHHOE HCIOJIb30BaHuE (husmye-
CKOM TEPMHHOJIOTUU U CUMBOJIMKY;

BJIaJICHE OCHOBHBIMU METOJIJaMU HAYYHOTO IMO3HAHUS, UCTIOJIb3yEMbIMU B
dbusuke: HAOIIOACHUEM, ONTMCAHUEM, U3MEPEHUEM, DKCIIEPUMEHTOM;
yMeHUs1 00padaThiBaTh PE3yJbTAaThl U3MEPEHUH, OOHApYyXUBaTh 3aBU-
CUMOCTh MEXIY (U3MYECKUMHU BEIMYMHAMH, OOBICHITH MOJIYYCHHBIC
pEe3yNbTaThl U JIENIaTh BBHIBOJIBI;

c(hOpMHUPOBAHHOCTh YMEHHUS pelIaTh GU3NIECKUE 3a]1a4H;
c(hOpPMHPOBAHHOCTh YMEHUS MPUMEHSATH IMOJTYyYEHHBIC 3HAHUS I 00b-
SCHEHHSI YCJIOBHM MpOTEKaHUs] (PU3NUYECKUX SIBICHUU B MPHUPOJE, MPO-
deccuonanbHOU chepe U sl TPUHATHS MPAKTUYECKUX pPEUICHUN B TO-
BCEIHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh COOCTBEHHOM ITO3MIIMK TI0 OTHOIICHHUIO K (pu3nue-
CKOM uH(pOpMaIH, MOTYy4aeMO U3 Pa3HbIX HCTOYHHUKOB.

1.4 KoauyecTBO 4acoB Ha OCBOeHHe padoyell mporpaMmbl Y4eOHOH auc-

IHUIIJINHBI

O0bEM yueOHON AUCUMITINHBI - 213 yacoB, B TOM 4HcIe:

- caMoCTOsTeNNbHAs yueOHast paboTa — 8 4acos,

- KOHCYJIbTAIMK — 2 4Yaca,

- cyMMapHasi ydeOHasi Harpy3ka BO B3aMMOJICMCTBUU C mpernojaaBaTeaeM — 195

4acoB,

- IPOMEKYTOYHAs aTTECTALMS - 8 YACOB.



2 CTPYKTYPA M COJEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1 O0bem yueOHOH TUCHUNIMHBI U BUAbI YUeOHOH padoThI

Bun yueGHo# paboThl

O0BeM YacoB

O0béM yueOHOM THCIUIIMHBI (BCETro) 213
CamocrosiTenbHasi yaeOHas padora 8
Koncyabranmumn 2
CymmapHasi yueOHasi HArpy3ka BO B3aMMOJAEHCTBUM € Mpeno- 195
aaBaresieM (Bcero)
B TOM YHCJIE:
TEOPETUUCCKOE 00yUCHHE 177
71a00paTOPHBIEC 3aHITHUS 18
MPAKTHYECKUE 3aHATUS 0
IIpomexxyTouyHas arrecranus B popme 3K3amMeHa 8




2.2 Temartudeckuii miaH u coaepxxanue yueoHoii mucunmiuabl OYJ1.10. ®U3UKA

HaumenoBanue | Conep:kanue yueOHOro MmaTtepuasa, jadoparopunsie 1 | O60 | XapakrepucTHKa OCHOBHBIX BHU/IOB Jesi-
pa3esioB U TeM | NPAaKTHYeCKHe 3aHATHS, CAMOCTOSITe/IbHAS padoTa | beM TeJILHOCTH CTYJ€HTOB
CTYJE€HTOB ya-
COB
1 2 3 4
BBenenue 4
BBenenue Conepxxkanue y4eOHOro MaTepuaJia YMeHHe TOCTaHOBKHM LEJEU JesTEIIbHOCTH,
®uzrka — GyHIaMEHTAIbHASI HAyKa O IPUPOJIC. 2 | IJIaHUPOBAHUS COOCTBEHHOW JESTEIBHOCTU
EcrecTBeHHO-HAy4HBI METOJI MO3HAHUSA, €r0 BO3MOX- JUIL  JOCTHDKEHUSI TOCTaBJICHHBIX —LIEJIEH,
HOCTHU U TPAHUIIbI IPUMEHUMOCTU. JKCIIEPUMEHT U TE€O- MpEABUJICHUS] BOBMOXKHBIX PE3YJIbTATOB ATHUX
pus B mpollecce MO3HaHUsI Mpupojbl. MoaenupoBaHue JNEUCTBUM, OpraHu3allii CaMOKOHTPOJS U
dbuznyecKkux sBICHUN U TpoiieccoB. Poib 3kcriepuMeH- OIIEHKH TMOJIYYEHHBIX PE3yJIbTaTOB.
Ta 1 TEOPUH B MPOIIECCE TO3HAHUS TTPUPOIBI. Pa3BuTtne crocoOHOCTU SCHO W TOYHO H3JIa-
dusnueckass BenuuuHa. [lorpemHoctu uamepeHuit Qpu- raTh CBOM MBICIIH, JIOTUYECKA OOOCHOBBLIBATH
3M4ecKuX  BenuuuH. Dusnueckue 3aKoHbl. ['paHUIIbI CBOIO TOYKY 3pEHHUsI, BOCIIPUHUMATH U aHAJIU-
MPUMEHUMOCTH (pr3udeckux 3akoHOB. [lonsarue o pusu- 3UpOBaTh MHEHUSI COOECETHUKOB, MPU3HABAS
yecko kaptuHe mupa, ConHeuyHasi cucTeMa. 3HAYEHUE PaBo APYroro 4eJI0BEKa HA HHOE MHEHUE.
(bU3HUKY JJISI OCBOCHUS TEXHUYECKUX CTEIIHATBHOCTEH. [IpousBenenrue uzMepeHus: (HUINIECKUX Be-
JlaGopaTopHble 3aHsATHS 2 |JIMYMH M OLECHKA TIPaHMLBI IOIPEIIHOCTEH

JlaGoparopHas padota Nel «OrnpeaencHue mIOTHOCTH
TBEPJIOTO TeJla MPaBUILHOM reOMeTpUIecKor (hopmMbDy

U3MEpPECHUM.

YMeHue BbICKa3bIBaTh TMIOTE3bI ISl 00BsiC-
HEHUs HAOJII0AaeMbIX SIBJICHUMH.

YMeHue npeasiaratb MOJIEIH SBICHUM.
VYkazaHue TrpaHull MPUMEHUMOCTH (Quznye-
CKHMX 3aKOHOB.

N3noxeHne OCHOBHBIX IOJIOKEHHUI COBpeE-
MEHHON HayYHOU KapTHUHbI MUPA.




[TpuBeneHre MPUMEPOB BIUSHUS OTKPHITHHA B
¢u3nKke Ha Mporpecc B TEXHUKE U TEXHOJO-
THH [TPOU3BO/ICTBA.

Hcnone3oBanne MHTEpHETA 111 TIOWCKA WH-
dbopmanuu.

Paszngea 1
MexaHuKa

22

Tema 1.1 Ku-
HEMaTHKa

Conepskanue y4eOHOr0 MaTepuaJia

Mexanunueckoe nuwkenue. Ilyte. Ilepemenienune. Cko-
pOCTb.

PaBHOMEpHOE © pAaBHONEPEMEHHOE MPSIMOJUHEWHOE
JIBUKEHUE. Y CKOPEHHUE.

CBobogHoe maneHue. PaBHOMepHOE IBIKEHHE IO OK-
pYy>XHOCTH. [/[BUkKeHue Tena, OpOIIEHHOTO MO YIioM K
TOPU3OHTY.

[IpeacraBieHre MEXaHUYECKOTO JIBUKEHUS
TeJa ypaBHEHUSAMU 3aBUCHMOCTH KOOPJIUHAT
Y TIPOEKIIMEN CKOPOCTH OT BPEMEHH.
[IpeacraBineHre MEXaHUYECKOTO JIBUKECHHUS
Tena rpadukamMu 3aBUCUMOCTH KOOPAUHAT U
IPOEKIUEN CKOPOCTH OT BPEMEHH.
OmnpeneneHre KOOpAUHAT IPOUIEHHOTO ITy-
TH, CKOPOCTH U YCKOPEHHUS TeJa Mo rpadu-
KaM 3aBUCHMOCTH KOOPJMHAT U MPOEKIIHA
CKOpOCTH OT BpeMeHH. OnpeaeneHne Koop-
JTUHAT IPOMUJEHHOrO MyTH, CKOPOCTU U YCKO-
peHus Tesa 1Mo ypaBHEHUSIM 3aBUCUMOCTH
KOOPJIMHAT U MPOEKIINI CKOPOCTH OT BpeMe-
HU.

[IpoBeaeHME CPaBHUTEIBHOIO aHAIN3A PaB-
HOMEPHOI'O U PaBHONIEPEMEHHOTO JIBUKEHU.
VYkazaHue UCnoJIb30BaHUs MTOCTYIIATEIbHOTO
Y BpaIlaTEeJIbHOTO ABUKEHUI B TEXHHKE.
[IpencraBnenue nHdopmanuu o BUIAX IBU-
KEHHsI B MEXaHHUKE B BUJE TAOJIUIIBI.

Tema 1.2 Jlu-

Copnep:xanue y4eOHOro0 MaTepuaJia

OObsicCHEHUE AEMOHCTPAIMOHHBIX IKCIIEPH-




HaMHKa

3akoHbl Mmexanuku Herotona. IlepBeiit 3akoH HeroToHA.
Cuia. Macca. mniynse. Bropoii 3akon HerotoHa.
OCHOBHOM 3aKOH KJIACCUYECKOW AUHaMHUKHU. Tpetuit 3a-
KOH HproTOHA.

3aKOH BCEMHUPHOIO TATOTEHUS. |'paBUTAIMOHHOE MOJIE.
Cuna tsoxkectu. Bec. CriocoObl M3MepeHHs] MaccChl Tel.
Cuibl B MEXaHHKE.

MEHTOB, IMOJTBEPKIAIOIINX 3aKOH HHEPLIUH.
N3mepenne maccel Tena. 3mepeHne cuiibl
B3aUMOJICHUCTBUS TEJ. Bpruncienue 3HaueHu-
SIM CUJI TIO U3BECTHBIM 3HAYCHHSIM MACC
B3aMMOJICHCTBYIOIIUX TEJ U UX YCKOPEHHUM.
Brrunciienue 3HaueHUN YCKOPEHUH TEJ MO
V3BECTHBIM 3HAYEHHSAM JICUCTBYIOIIUX CHJI U
Macc Tesl. CpaBHEHUE CUJTBI ICHUCTBUS U TIPO-
tuBoercTBuUs. [I[puMeHenne 3akoHa Bee-
MHPHOTO TATOTCHUS MPU pacu€Tax CUJI U yC-
KOpPEHUH B3anMOAEUCTBYIOMMX Ten. CpaBHe-
HUE YCKOPEHUsI CBOOOTHOTO MaJICHHs Ha
naHerax ConHeuHOU cucteMbl. Boienenue
B TEKCTE€ UCTOYHHUKA OCHOBHBIX KaTErOpUn
Hay4YHOU MH(pOpPMAIIIH.

[IpuoOperenue omnbiTa pabOTHI B TPYIIIE C
BBITIOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX PO-
JIEN.

Pa3paboTka BO3MOKHOM CHCTEMBI JICHCTBHIA
Y KOHCTPYKIIMU JJI51 SKCIIEPUMEHTAIIBHOTO
ONPEAECTICHNUS] KHHEMAaTUYECKUX W JUHAMU-
YECKHX BEJIMYMH.

Tema 1.3 3ako-
HBI COXpaHCHHMSI
B MEXaHUKE

Copnep:xanue y4e0HOIro MaTepuaJia

3aKOHBI COXpPAHEHUS B MEXaHHUKE. 3aKOH COXpPAaHEHUS
uMIyJbca. PeakTuBHOE ABUKEHHUE.

Pabora cwmasl. Pabora moreHmmanpHpIX Ccril. Mol-
HOCTh. DHeprus. Kunernueckas sHeprus. IloteHiuanb-
Hasl DHEPTHUs.

3aKOH COXpaHEHUsI MeXaHW4ecKou »sHeprun. [Ipume-

[IpyumMeHeHnEe 3aKOHA COXPAHEHUS MMITYJIbCa
JJIs. BBIYMCIICHUSI U3MEHEHU CKOPOCTEN TEN
IIPU UX B3aUMOJECHUCTBUSAX.

N3mepenne paboThl CHII U M3MEHEHHUE KUHE-
TUYECKOW SHEPTUM TENA.

Brruucnenue paboThl CUT M M3MEHEHUS KU-
HETUYECKOW YHEPTUU Tea.
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HCHUC 3aKOHOB COXPAaHCHUAI.

Brruucnenue noTeHIMaIbHOW YHEPTUU TEJ B
rpaBUTALIMOHHOM TIOJIE.

Onpenenenrne NOTEHIUAIBHON SHEPTrUM YII-
pyro nehopMHUPOBAHHOTO TeJIa IO U3BECTHOU
nedopMalum 1 )KECTKOCTH TeJa.
[IpymMeHeHuEe 3aKOHA COXPAHEHUS] MEXaHUYe-
CKOM DJHEpPruM IMpU pacuerax pe3yibTaTOB
B3aUMOJICMCTBUIU TEJN T'PABUTALMOHHBIMHU CH-
JJAMH U CUJIaMH YIIPYTOCTH.

Yka3aHue TpaHUll NPUMEHUMOCTH 3aKOHOB
MEXaHUKH.

VYkazaHue y4eOHbIX TUCUUIUIMH, IIPU U3yYe-
HUM KOTOPBIX UCHOJIB3YIOTCA 3aKOHBI COXpa-
HEHUS

Pa3nen 2 OcHOBBI MOJIEKYJIAPHOI (PU3UKH M TEPMOAUMHAMUKH | 36
Tema 2.1 Oc- Coaep:kanue y4eOHOro MmaTepuasa BrinmosHeHHE  AKCIEPUMEHTOB,  CIY’KAIIHUX
HOBBI MOJIEKY- | OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETHUECKOH | 2 | 1s 000CHOBaHUS MOJIEKYJIIPHO-
JIAPHO- Teopun. Pazmepsl 1 Macca MOJIEKYJ U aTOMOB. bpoyHOB- kuHetnyeckou reopun (MKT).
KMHETUYECKOW | ckoe ABmkeHue. uddysus. Pemenne 3amad ¢ NpUMEHEHHEM OCHOBHOTO
teopun. Une- Cuitbl 1 3HEPrusi MEXMOJIEKYJISIPHOTO B3aUMOJIEUCTBHUS. YpaBHEHUS MOJIEKYJISIPHO-KUHETUYECKOM
aJbHBIN ras. Crpoenue razoo0pa3HbIX, KUAKUX U TBEpAbIX Ted. CKo- | 2 | TEOpUH I'a30B.
POCTH JIBH>KEHHSI MOJIEKYJI U UX U3MEPEHUE. Onpenenenre napaMeTpoB BELIECTBA B ra3o-
WNneanensiii Ta3. [JaBnenune raza. OCHOBHOE ypaBHEHUE 00pa3HOM COCTOSIHUM Ha OCHOBaHUM ypaBHE-
MOJIEKYJISIPHO-KUHETHUECKON Teopuu Ta30B. Temmepa- | 2 | HUS COCTOSHUSA UICAIBHOIO rasa.
Typa U ee u3mepenue. ['a3oBbie 3aKOHBI. AOCOTIOTHBIN Omnpenenenre napaMeTpoB BEIIECTBA B razo-
HYJIb TEMIIEpPaTyphl. 00pa3HOM COCTOSIHUM W TPOUCXOMSIIUX MPO-
TepMmoauHaMuueckas IIKanaa TeMIepaTrypbl. YpaBHEHUE 1eccoB 1o rpagukam 3asucumoctu p (T),
COCTOSIHHSI MI€aJbHOro ra3a. Momsipuas raszosas mocro- | 2 | V (T),p (V).

SITHHasl.

9KCHepI/IMeHTaHBHOG HCCICAOBAHUC 3aBHCH-
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moctu p (T), V (T), p (V).

[Ipeacrasnenue B Bujie rpaduKoB U30XOPHO-
ro, U300apHOr0 U U30TEPMHUUECKOTO MPOIEeC-
COB.

Beruncnenue cpenHel KMHETHYECKOW DHEP-
TUU TEIUIOBOTO JIBMXKEHUS MOJIEKYJ IO M3-
BECTHOM TEMIIEPATypE BEIIECTBA.
Bricka3biBanue TUoTe3 Ay 0ObICHEHUS Ha-
0JII0JTaeMBbIX SIBICHUM.

VYKazaHue TpaHUll NPUMEHUMOCTA MOJAEIU
«HuIeaJpbHbIN ra3y u 3akoHoB MKT.

Tema 2.2 Oc-
HOBBI TEPMO/IH-
HAMUKH

Conep:xanue y4eOHOI0 MaTepualia

N3mepenne KoJIMyecTBa TEIUIOTHI B IIPOLEC-
cax TeIIonepeIaymn.

Pacuer konuuecTBa TEMIOTHI, HEOOXOIUMOTO
JUISL OCYILECTBIIEHUSI 3aJaHHOTO IIpolecca ¢
Teruionepenadyeii. Pacuer M3MeHeEHMs] BHYT-
pEeHHeM 3Hepruu Tei, paboThl U MEPEIaHHOTO
KOJIMYECTBA TEIUIOTBI C MCIOJb30BaHUEM
NEPBOro 3aKOHA TEPMOIMHAMHUKH.

Pacuer paboThl, COBEpPIIEHHOW Ta3oM, IO
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OcCHOBHBIE TIOHATHS U ONpeAeieHus. BHyTpeHHss 3HEp
rUsl CUCTEMbl. BHYTpEHHSIA 3HEprus HACAIBHOIO Tasa.
Pabota u TemnoTa kak ¢opMbl niepeaadn dHepruu. Ter-
JIOEMKOCTh. YJElbHasA TEIJIOEMKOCThb. Y PaBHEHHUE TeEII-
JIOBOTO OajaHca.

[lepBoe Hauano TepMOIUHAMUKH. ATMa0aTHBIN mpolecc.
[Tpuanun peuctBus temnoBor MamuHbl. KII/[ Temnoso-
ro asurarensi. Bropoe Hadyayio TepMOJIMHAMUKHU. Tepmo-
JTAHAMAYECKAs IIKaJla TeMIeparyp. XOJOAWIbHbIE Ma-
murHbL. TemnoBele ABArarenu. OxpaHa npupoIbl.

Tema 2.3 CBoii-
CTBa MapoB

Conep:xanue y4eOHOro MmaTepuaJia
HNcnapenne m koHIeHcauus. HachllleHHBIM Tap U €ro
cBOoMcTBA. AOCOJIOTHAS W OTHOCHUTENILHAS BIIAYKHOCTH

rpaduxy 3aBucumoctu p (V).

Boruucnenne paboThl rasza, COBEpILEHHOMN
IIPU U3MEHEHUHU COCTOSIHUSI MO 3aMKHYTOMY
uukiny. Beruucnenue KIII ipu coBepiienun
ra3oM paboThl B Mpolleccax M3MEHEHUs CO-
CTOSIHUSI TI0 3aMKHyTOMY ULuKiIy. OObsicHe-
HU€ TPUHIUIIOB JICUCTBUS TEIJIOBBIX MAIIUH.
JlemoHCTpanus poi (PU3UKK B CO3JaHUU U
COBEPIICHCTBOBAHUM TEILJIOBBIX JBUTATEIEH.
N3noxenne CyTH 3KOJOTHYECKHX MpOOJeM,
00YCIIOBJIEHHBIX PAOOTON TEIJIOBBIX JBUTa-
TeJIEW U MPEJI0KEHNE MYTU UX PELICHUS.
Yka3aHue TpaHUull NPUMEHUMOCTH 3aKOHOB
TEPMOJUHAMUKH.

YMeHue BeCTH OUajor, BHICIYIINBaTh MHeE-
HUE€ ONIOHEHTAa, Y4acTBOBaTh B JIHCKYCCHUH,
OTKPBITO BBIPA)KaThb U OTCTAUBATh CBOIO TOY-
KY 3pEHUS.

VYkazanue y4eOHBIX TUCHUILIINH, TIPU U3yUe-
HUU KOTOPBIX HUCTOJB3YIOT YYEOHBIN MaTepu-
an TeMbl «OCHOBBI TEPMOJIUHAMKI.

H3MepeHne BIaKHOCTH BO3IyXa.
PacueT kosuMuecTBa TEIIOTHI, HEOOXOIUMOTO
JUIs. OCYIIECTBJICHHUs Mpolecca mepexojia Be-
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Bo3nyxa. Touka pocsl. Kunenue. 3aBuCuMOCTh TeMIiepa-
Typbl KumieHus ot AasieHus. [leperpersiit map u ero mc-
M0JIb30BAHUE B TEXHHUKE.

meCTBa U3 OAHOI'O arp€raTHoOro COCTOAHUA B

Tpyroe.
DKCHEepUMEHTAIBHOE MCCIEIOBAHUE TEIUIO-

JlaGopaTopHble 3aHATHSA 2 | BBIX CBOMCTB BEILIECTBA.
JlabopaTtopHas pabota Ne3 «OmnpeneneHue OTHOCUTEb- [IpuBeneHne MpuMEpPOB KaNWJUISIPHBIX SIBJIE-
HOU BJIAJKHOCTH BO3yXa» HUM B OBITY, IPUPOJIE, TEXHUKE.
Tema 2.4 Cpoii- | Conep:kaHue y4eOHOT0 MaTepHaJjia 4 | DKCIEpUMEHTAIbHOE HCCIIEJOBAHUE TEILUIO-
CTBA JXMUJKOCTEH | XapaKTepuUCTUKa KHUJIKOro cocTosiHus BeulectBa. [lo- BBIX CBOWCTB BEILIECTBA.
BEPXHOCTHBIN CJION JKMJIKOCTH. DHEPI'Usl IOBEPXHOCTHO- [IpuBeneHne NpuUMEPOB KalWUIPHBIX SIBIIE-
ro cjosi. SIBJIeHHsI Ha TpaHULE KUIKOCTU C TBEPABIM Te- HUil B OBITY, IPUPOJIE, TEXHUKE.
oM. KanwiuispHble SIBICHUS.
JlabopaTopHble 3aHATHSA 2
JlabopaTtophas pabota Ne 4 «Onpenenenue kodhduim-
€HTa MOBEPXHOCTHOT'O HATSYKEHHMSI JKUJIKOCTI
Tema 2.5 Coii- | Conep:kaHue y4eGHOT0 MaTepHAajia 4 | MccnenoBanne MEXaHMYECKUX CBOMCTB TBEp-
CTBa TBEPIBIX CBoiicTBa TBEPABIX TeJ. XapaKTEPUCTUKA TBEPOTO CO- neix Ten. [IpuMmenenue pu3nYecKkux MOHSATUN
TEI CTOSIHUA BEUIECTBA. YTIPYTHUe CBOMCTBA TBEPABIX TEI. U 3aKOHOB B y4yeOHOM Matepuaje mnpodec-
3akoH ['yka. MexaHnueckue cBorcTBa TBEpAbIX Tel. Te- CHOHAJIBHOTO XapakTepa.
IJIOBOE PACIIMPEHNE TBEPABIX TEN U KUAKOCTEN. [1maBs- HUcnonws3oBanne MHTEepHeTa WISl MOUCKA WH-
JICHUE U KPUCTAJIN3aLIHSL. dopManuu 0 pa3paboTKax U MPUMEHEHMSIX
COBPEMEHHBIX TBEPJBIX U aMOpP(HBIX Mare-
pHAJIOB.
Paznen 3 JiieKTpoIMHAMHKA S7

Tema 3.1 Dnex- | Cogep:kanne yueGHOro MaTepuaja

Bremunciaenne cuia B3aUMOIEUCTBUSI TOYEU-
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TPHUYICCKOC I10JIC

DIIEKTPUYECKOE MOJE. DIEKTPUUECKUE 3apsiibl. 3aKOH
coxpaHeHHus 3apsana. 3akoH KyioHa.

DiekTpudeckoe nojie. HanpspkeHHOCTh AJIEKTPUYECKOTO
nois. [IpuHIUI cyneprno3uimy noye.

PabGorta cun snekrpocratudeckoro mnojs. [lorenmmann.
Pa3HoCTh MOTEHIMANOB. DKBUIIOTEHIHAIBHBIE MOBEPX-
HOCTU. CBSi3b MEXK]y HANPSHKEHHOCTHIO U PA3HOCTHIO
MTOTEHLIUAJIOB 3JIEKTPUUECKOTO ITOJIS.

JnaiekTpuku B aniekTpuueckoM nosie. [lonsapuzanus nu-
aeKTpUKoB. [IpoBoiHKMKY B 3iekTpruueckom notie. Kon-
neHcatopbl. CoeuHEHUE KOHJIEHCATOPOB B OaTapero.
OHEprusi 3apsHKEHHOTO KOHJZIEHCATOpa. DHEPrhs dJIEK-
TPUYECKOTO MOJIS.

HBIX DJIEKTPUYECKUX 3aPsJI0B.
Bpruncinenue HanpspKEHHOCTH — AJICKTpUYE-
CKOTO IIOJISI OJTHOTO M HECKOJIBKUX TOYCYHBIX
AJIEKTPUYECKUX 3apsa0B.

Bprunciaenue mnoTeHIMana 3JIEKTPUYECKOIrOo
ITOJII OJHOTO M HECKOJBKHMX TOYCUHBIX DJICK-
TPUYECKUX 3apsanoB. M3mepeHune paszHOCTH
MMOTECHIIMAJIOB.

N3mepenne sHEprum 3JIEKTPUYECKOrO OIS
3apsSKEHHOTO KOHAEHCATOPA.

Bpruucnenne sHeprum 371€KTPUUYECKOTO MOJIS
3apsSKEHHOTO KOHAEHCATOPA.

Pa3paboTka miaHa u BO3MOXKXHOM CXEMBbI JIeH-
CTBUM O3KCIEPUMEHTAJIBHOTO OIPEACICHUS
BJICKTPOEMKOCTA KOHJIEHCATOpa W JH3JICK-
TPUYECKOHN MPOHUIIAEMOCTH BEIECTBA.
[IpoBeneHrne CpaBHUTEIBHOTO aHaiau3a rpa-
BUTAIIMOHHOTO W JJIEKTPOCTATUYECKOrO II0-
JIen

Tema 3.2 3ako-
HBI IOCTOSIHHO-
ro TOKa

Conep:xanue y4eOHOro Mmarepualia

3aKOHEBI IOCTOSHHOTO TOKA. Y CIIOBHS, HCOOXOAUMBIC IS
BO3HUKHOBEHUS U MOJEPKaHUS IJIEKTPUUECKOTO TOKA.
Cuna ToKa ¥ IJIIOTHOCTh TOKA.

3akon Oma mist ydactka nenu 6e3 DJC. 3aBucuMOCTb
AJIEKTPUYECKOTO COIMPOTUBJICHUSI OT MaTepuana, JJIUHBI
W TUIOIIAAY TOTIEPEYHOI0 CEUYCHHUs MPOBOJHUKA. 3aBU-
CHMOCTbD AJIEKTPUYECKOTO COMPOTHUBIICHUS MTPOBOIHHUKOB
OT TeMIEpaTyphl.

DNEeKTpoABMKYIIAsl CUja UCTOYHUKA TOKAa. 3akoH Oma

N3MepeHne MOIIHOCTH AJIEKTPUUYECKOTO TO-
ka. U3mepenue DJIC u BHYTpEHHETO COMpPO-
THBJICHHUS UCTOYHUKA TOKA.

BrinosHeHne pacyeToB CWIbl TOKA W Harpsi-
KEHUM Ha ydacTKax JJICKTPUYECKHUX IICTCH.
OOBsiCHECHHE Ha TIpUMEpe DIICKTPUYECCKOMN
uenu ¢ ABymsa ucrouHukamu toka (31C), B
KaKOM CJIy4ya€ HWCTOYHUK DIJIEKTPUUYECKOU
SHEpPruu paboTaeT B pEeKUME TeHEpaTopa, a B
KaKOM — B PEXKHME TTOTPeOHUTEIIS.
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s nosiHo 1enu. CoenuHeHne NMpoBOAHUKOB. Coenu-
HEHHME UCTOYHUKOB AJICKTPUUECKOM IHEPTUH B OaTapero.
3akon J[xoyns—IJlenna. Pabota 1 MOITHOCTB 3JIEKTPHU-
YyecKoro Toka. TemnjoBoe JeiicTBHE TOKA.

JlabopaTopHble 3aHATHA

JlabopaTtopHas pabota Ne5 «OnpeneneHne 3JIeKTPOIBU-
XKYIIEH CUJTBI U BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA
TOKa»

JlaGoparopHas pabota Ne6 «OnpeneneHue yaeabHOTro
COMPOTHUBJICHUS] TPOBOTHUKA

JlabopaTtophas pabota Ne7 «MccnenoBanue 3aBUCUMO-
CTH MOIIHOCTH, MMOTPEOIsIeMOl JIaMIION HAaKaJIMBaHMUSI,
OT HaIIPSLKEHUS Ha €€ 3aKuMax»

OHpGI[eJ'IGHI/Ie TCMIICpATypbl HUTH HaKaJINBa-
HUA. I/ISMepGHI/IC QJICKTPUYCCKOTO 3apsaa
QJICKTpOHA.

Tema 3.3 Onek-
TPUYECKUHN TOK
B Pa3JIMYHBIX

Copaep:xanue y4eOHOro MmaTepuaJia

DJIEKTPUYECKUM TOK B PA3NIMYHBIX Cpelax. OJIEKTpHYe-
CKUW TOK B MeTajulax. DJIEeKTPOHHbIN ra3. Pabora BbIXo-

OObsicHEHHE TPUPOABI ANEKTPUUECKOTO TOKA
B METAJUIAX, DJIEKTPOJIUTAX, I'a3ax, BAKYYME U
MOJYTIPOBOJHUKAX.

cpenax Ja. DJIEKTPUUYECKUN TOK B AJIEKTPOJIMTAX. DJICKTPOIH3. [IpumeHeHue IEKTPoIN3a B TEXHUKE.
3akonbl Papazes. [IpuMeHeHne 3JIeKTPoJin3a B TEXHUKE. [IpoBeneHne CpaBHUTEIBHOTO aHajIW3a Heca-
DIIEKTPUYECKHUM TOK B ra3ax u Bakyyme. Monuzamus ra- MOCTOSATEIBHOTO U CaMOCTOSITEJIBHOTO Ta30-
3a. Buael razoBeix paspsanos. [Tongrue o nnazme. CBoii- BbIX pa3psI0B.
CTBa U MPUMEHEHUE IEKTPOHHBIX MYYKOB. CHsiTuEe BOJIBTAMIIEPHON  XapaKTEPUCTUKHU
DNeKTpUYEeCKUid TOK B MOynpoBogHuKax. CoOCTBEHHAS IAOJA.
MPOBOAUMOCTH TOJYNPOBOJHUKOB. [lomynpoBogHUKO- [IpoBeneHre CpPaBHUTEIBHOTO aHAINW3a I0-
BbI€ ITPUOOPHI. JyNPOBOJTHUKOBBIX THOJIOB U TPUOJOB.
Ucnonb3oBanue MHTEpHETA 1711 TIOMCKA WH-
dbopmaluu 0 MEePCHeKTUBAX PA3BUTHS TOJTY-
IPOBOJTHUKOBOM TEXHUKHU.
Tema 3.4 Mar- | Coaep:kanne y4e0HOT0 MaTepuasia N3mepenrne WHIYKIMA MArHUTHOTO TIOJIS.
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HUTHOC IIO0JIC.

MarnutHoe 1none. BeKTop MHIYKIIMM MarHUTHOTO IOJIS.
JlercTBME MAarHUTHOTO IMOJISI HAa TPSAMOJMHEUHBIA TPO-
BOJHUK C TOKOM. 3akoH Ammnepa. B3aumoneiictBue To-
KOB.

MaruutHbplli TOTOK. PaboTa mo mepeMenieHno IpoBoi-
HUKa C TOKOM B MATHUTHOM MOJIE.

JleicTBHE MarHWTHOTO TOJS Ha ABWKYIIUKMCS 3apsi.
Cuna Jlopenna. OnpeneneHue yaeabHOro 3apsaa. Y CKo-
PUTENN 3apSHKEHHBIX YACTHII.

Boruncnenue cui, JAEWCTBYIOIIMX Ha IpoO-
BOJIHUK C TOKOM B MAarHUTHOM IIOJIE.
Boruncnenue cui, AEMCTBYIOLIMX Ha 3JEK-
TPUUYECKUN 3apsl, ABWXKYILIUKCA B MarHuT-
HOM I10JIE.

OOBbsCHEHNE POJIM MarHUTHOTO MOJS 3eMIIU
B KU3HH PACTEHUH, )KUBOTHBIX, YEJIOBEKA.
[IpuBeneHne  NpUMEPOB  NPAKTUYECKOTO
OPUMEHEHUSI U3YUYEHHBIX SIBIICHUW, 3aKOHOB,
npruOOpPOB, YCTPOUCTB.

IIpoBeneHne  CpaBHUTENBHOIO  aHaJINA3a
CBOMCTB 3JIEKTPOCTATUYECKOI0, MAarHUTHOTO
Y BUXPEBOTO JEKTPUUYECKUX MOJIEH.

Tema 3.5 Dnek-
TpOMarHuTHas
WUHIYKITUS

Conep:xanue y4e0HOr0 MaTepualia

DJIeKTpOMarHuTHasl MHAYyKIUSA. BuxpeBoe anekTpuue-
CKOE TOJIe.

CamonHayKuus.

DHeprusi MarHUTHOTO TOJISI.

HccnenoBanue sBICHUN 3JIEKTPOMArHUTHOU
VUHAYKIUU, CAMOUHIYKLIHH.

Brluncnenue 3Hepru MarHUTHOT'O TTOJIA.
OObscHEHHE TPHUHIMIA JIEHCTBUS 3JIEKTPO-
JBUTATEJIS.

OObsicHEeHHEe NpUHLIMNA JEHCTBUSI T€HEPATO-
pa DIEKTPUUYECKOTO TOKA M AJIEKTPOU3MEDPH-
TeAbHBIX TPUOOPOB. OOBSACHEHHE MPUHIMUIA
NEUCTBUSA Macc-crekTporpada, yckopurenei
3apsKEHHBIX YaCTHIL.

[IpuBenenue  pUMEpPOB  MPAKTHUYECKOTO
OPUMEHEHUS U3YUYEHHBIX SIBIICHUW, 3aKOHOB,
pruOOpPOB, YCTPONCTB.

OObscHEeHHE Ha TpUMEpPEe MarHUTHBIX SBJe-
HUi, mouyeMy (PU3UKY MOXXHO paccCMaTpUBATh
KaK METaJAUCIUIUIMHY.

17




Pa3nen 4 KosreOanusa v BOJTHBI

22

Tema 4.1 Me-
XaHHYECKUE KO-
j1e0aHus U BOJI-
HEBI

Conepskanue yueOHOro MaTepmaJia

Mexanunudeckue konebanus. KonebarenpHoe IBUXKEHUE.
["apMmonnyeckue konedbanusi. CBOOOIHBIE MEXaHUUECKUE
KojeOanus. JInHEHbIe MeXaHMYeCKhe KojeOaTelbHbIe
CUCTEMBL.

[IpeBpailieHrie 3HEPTUU NMPU KOJIEOATETILHOM JIBHOKEHUHU.
CBoOo/HBIE 3aTyXaroUMe MEXaHUYECKUE KOJeOaHUs.
BriHyX1eHHbIE MEXaHUUECKUE KoJieOaHus.

VYrupyrue BousiHbl. [lomepeynbie M MpOJOJIbHBIE BOJIHBI.
XapaKTepUCTUKHU BOJIHBI. YpaBHEHHE TUIOCKOW Oeryriei
BostHBL. MHTepdepentust BoiH. [lonstue o mudpakuuu
BOJIH. 3BYKOBBIE BOJIHBI. YJIbTPA3BYK M €TI0 IPUMEHEHHUE.

JlabopaTopHble 3aHATHSA

JlaGoparopHas padota Ne 2 «MccnenoBanue 3aKOHOB
TapMOHUYECKHUX KOJICOAHMI MaTeMaTHIEeCKOTO MasiTHHU-
Kay

HccnenoBanue 3aBUCUMOCTH MEPUOAA KOJIe-
0aHMIl MaTeMaTHYeCKOro MasTHHUKA OT €ro
JUTMHBI, MACChl U aMIUTUTYIbl KOJICOAHUM.
HccnenoBanue 3aBUCUMOCTU MEpUOAA KOJie-
OaHMil rpy3a Ha NpPYXKUHE OT €ro Macchl U
AKECTKOCTU NPYXUHBI. Beuncinenue nepuoaa
KOJIEOaHH MaTEeMaTUYECKOTO MasTHHKA IO
U3BECTHOMY 3HAUEHHWIO €ro UIMHbL. Bblumc-
JeHue nepuoja KoyeOaHui rpy3a Ha IPYKHU-
HE IO W3BECTHBIM 3HAYEHHSIM €r0 Macchl U
KECTKOCTHU MPYKUHBIL.

BripaOoTka HaBBIKOB BOCIIpUHUMATh, aHAJIU-
3UpOoBaTh, IepepadaTbiBaTh U IPEIbSABIATH
UH(POpPMAIMIO B COOTBETCTBUU C IOCTaBJICH-
HBIMHU 33JJa4aMHU.

[IpuBeneHre mpUMeEpOB aBTOKOJeOAaTEIbHBIX
MexaHu4eckux cucreM. IIpoBeaeHue kiac-
cuukanmm KojaeoaHuu.

HaGntonenue u oOBACHEHHE SBICHUA WH-
TephepeHIM U AUPPAKIUN MEXaHUYECKUX
BOJIH.

[IpeacraBinenne  obnactel  MpUMEHEHMS
yJIbTPa3ByKa M MEPCIEKTUBbI €r0 MCMOJb30-
BaHUS B Pa3IMYHBIX 00JAaCTAX HAYKU, TEXHU-
KU, B MEIULIMHE.

W3noxxeHne CyTH HSKOJIOTMYECKUX MpoOieMm,
CBSI3aHHBIX C BO3ECHCTBHEM 3BYKOBBIX BOJH
Ha OpPraHu3M YeJIOBEKa.
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Tema 4.2 Dnek-
TPOMAarHUTHBIE
KOJIcOaHUs

Conepxkanue yueOHOro MmarepuaJia

DOnexTpomarHuTHeie KosieOaHus. CBOOOJHBIC JIIEKTPO-
MarHuTHele konebanus. [IpeBpaiienue sHeprun B KoJie-
0aTeIbHOM KOHType. 3aTyXawllue 3JIEKTPOMarHuTHBIE
KosnebaHus. ['eHeparop He3aTyXarolMX AIEKTPOMArHUT-
HBIX KOJICOaHMI.

By aeHHble ayieKTpuueckue Kosiebanus. Ilepemen-
HbI TOK. I'eHepaTop nmepemeHHOro toka. EMkocTHOE M
WHIYKTUBHOE COIPOTUBIJICHUS IEPEMEHHOIO TOKA.

3akoH OMa I 3JIEKTPUYECKON LENU MEPEMEHHOIO TO-
ka. PaboTta 1 MOIIHOCTh MepeMeHHOro Toka. ['eneparo-
pBI TOKA.

Tpancpopmaropsl. Toku Bbicokoi yacToThl. [lonydyeHnue,
nepeaya u paclpeeieHUe JIEKTPOIHEPTUH.

Habmronenne ocmwuiorpaMm TapMOHHYE-
CKHMX KOJICOaHHMM CHIIBI TOKA B IIEIIH.
N3MepeHne 31eKTpOEMKOCTH KOHJIEHCATOpa.
N3mepenre HHAYKTUBHOCTH KaTYIIKH.
HccnenoBanue sIBICHUS JIEKTPUUECKOTO pe-
30HAHCA B MOCIIEIOBATEILHOM LIETIH.
[IpoBeneHune anamoruu Mexay GU3NICCKUMU
BEJIMUYMHAMH, XaPAKTEPU3YIOIIMMU MEXaHHU-
YECKYI0 U DJICKTPOMArHUTHYIO KOJjeOaTelb-
HBIE CUCTEMBI.

Pacder 3HaueHuil Cwiibl TOKa M HAMPSHKCHUS
Ha AJIEMEHTAaX IEMH MEPEMEHHOTO TOKA.
Uccnenoanne npuHIMNA ACUCTBUS TpaHC-
dopmaropa. MccrnenoBanvue mnpuHIuUna eu-
CTBHSI TEHEPATOPA ITEPEMEHHOTO TOKA.

Tema 4.3 Dnek-
TPOMAarHUTHBIE
BOJIHBI

Copnep:xanue y4e0HOIr0 MaTepuaJia

DONEeKTPOMAarHUTHBIE BOJHBI. DJIIEKTPOMArHUTHOE I0JIE
KaK OCOOBIA BUJ| MaTepUu. DIEKTPOMATHUTHBIC BOJIHBI.
Bubpatop ['epuia. OTKpBITHIN KOJEOATENbHBINA KOHTYP.
N3obperenne paano A.C. IlonoBeim. [lonsTHE 0 paano-
CBSI3U.

[IpumeHeHune HIeKTPOMarHUTHBIX BOJIH.

OcyliecTBiieHHE paJUONEpeadyd U paauo-
npueMa. lccnegoBanue CBOMCTB 3IIEKTPO-
MarHUTHBIX BOJIH C TMOMOIIBI0 MOOWIIBHOTO
TenedoHa.

Pa3BuTHe IIEHHOCTHOTO OTHOILEHUS K HU3Y-
YaeMbIM Ha ypoKaxX (U3MKU 0O0BEKTaM U OC-
BaMBaeMbIM BUJaM JesTenbHOCTH. OOBscHe-
HUE NPUHLHUIINAIBHOTO Pa3IuuMs HPUPOJIbI
YIPYTUX U AJIEKTPOMArHUTHBIX BOJH. U3io-
KEHUE CYTU DIKOJIOTHYECKUX MpoOJeM, CBS-
3aHHBIX C JJIEKTPOMArHUTHBIMH KOJICOAHUSI-
MU ¥ BOJHAMH.

OOBbsCHEHHE POJIM JIEKTPOMATHUTHBIX BOJIH
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B COBPCMCHHBIX HCCICAOBAHHAX Bcenennon.

Pa3nen 5 Ontuka 24
Tema 5.1 [Ipu- | Conep:kanue yuedOHOT0 MaTepHaja IIpuMeHeHne Ha IIPaKTUKE 3aKOHOB OTpaXke-
poJza cBera IIpupona csera. CKOPOCTh pacIIpOCTPAHEHUsI CBETA. 2 | HMS U NIPEJIIOMJICHUS CBETA IIPU PELICHUU 3a-
3aKoHbl OTpakeHHMs M npenomiieHus cBera. [lomnoe | 4 | mau.
OTpa)X€HUE. OnpeneneHne COEKTPalIbHBIX I'PAHUL YyBCT-
JIuH3bL. 2 | BUTEJIIBHOCTHU YEJIOBEYECKOIO IJ1a3a.
['na3 kak onTuueckas cucrema. OnTudecKkue NpudopsI. 4 | YMeHue CTpOUTh M300pa)K€HUs MpPEIMETOB,
JlabopaTopHble 3aHATHSA 2 | AaBacMbIC IMH3aMU.
JlaGoparopHas padota Ne 8 «Onpenenenue ko3ppuiiu- Pacuer paccTosHUs OT JIMH3BI 10 M300paKe-
€HTa [IPEJIOMIICHUS CTEKJIa» HUA IPEAMETA.
Pacuer ontrnueckoi CUIIbI JIMH3BI.
N3mepenne poKyCHOro pacCTOSTHUS JTUH3BI.
HcneiTanne mopened MHUKpPOCKONA M Teje-
cKoma
Tema 5.2 Bon- | Conep:kanue yuedOHOT0 MaTepHaja HaGmronenue  siBmenus  uHTEepdepeHIun

20




HOBBIC CBOMCTBA
CBCTa

BonHoBele cBoiicTBa cBeta. MHTepdepeHius cBera.
KorepentHocTh cBeTOBBIX Jyued. HWHrepdepeHuus B
TOHKHX IUIeHKax. Ilosocel paBHOW TommuHbl. Kombna
Herorona. Mcnonp3oBaHne MHTEPPEPEHLIMM B HAYKE U
TEXHUKE.

Hudpakus cseta. Judpakuus Ha IIeTU B apajjieib-
HBIX Jydax. Judpakunonnas pemetka. [lonsrue o romno-
rpadumn.

[Tonspuzamus nonepedHslx BOJIH. [lomspusanus csera.
JBoriHoe myuenpenomiienne. llomsponael. Jucnepcus
ceera. Bunpl ciektpoB. CniekTpbl nenmyckanus. CIieKTpsl
ITOTJIOLIEHUS.

VYnbrpaduoneroBoe u uHPpakpacHoe u3nyyeHus. Pent-
I€HOBCKHE J1yuu. X mpupoia U CBONCTBA.

JlabopaTopHble 3aHATHSA

Jlabopatophas pabota Ne 9 «OnpeneneHue AJIMHBI CBE-
TOBOM BOJIHBI C IOMOIIBIO AUGPAKIIMOHHON PEIETKI

ANIEKTPOMATHUTHBIX BOJIH.
HaGimonenue siBieHus JUQPPAKIUU SIEKTPO-
MarHUTHBIX BOJIH.

HaGimtonenue sBIEHUS MOJIAPU3ALUU  IJIEK-
TPOMATrHUTHBIX BOJIH.

W3mepenue NiMHbBI CBETOBOW BOJIHBI IO pe-
3ylbTaTaM HaOMIOICHUS SIBICHUS HHTEpde-
pennuu. HaGmionenue siBiaeHust audpaxiuu
cBera. HaOmonenue sBieHus NOJIApU3aLA U
nucriepcnn ceeta. [lonck pasnuumii U CXon-
CTBa MEXAYy IUPPAKIMOHHBIM U JIUCIIEPCHU-
OHHBIM CIIEKTPAMH.

IIpuBenenne npuMepoB IMOSABICHUS B IIPUPO-
JI€ U UCIOJIb30BAaHUs B TEXHUKE SIBIICHUN WH-
TeppepeHuy, Audpakuuy, NOJSApU3ALUN U
aucriepcun ceera. llepeuncinenue MeTonoB
IIO3HAHUSA, KOTOPBIE UCIOJIb30BAHbI IIPU U3Y-
YEHUH YKA3aHHBIX SBJIICHUN

Paznesn 6 OcHOBBI ClIeIIHAJIbHON TEOPUH OTHOCHTEILHOCTH

Tema 6.1 Oc-
HOBBI CITICIIH-
aJbHOU TEOPUU
OTHOCHUTEJIHHO-
CTH

Conepkanue yueOHOro MaTepmuaJia

OcCHOBBI ClielIMaIbHON TEOPUH OTHOCUTENbHOCTU. VIHBa-
PHUAHTHOCTb MOJYJIsl CKOPOCTH cBeTa B BakyyMme. [locTy-
naTel JWHIITEVHA. [IpocTpaHcTBO M Bpems crielnaib-
HOU TEOPUH OTHOCUTEIIBHOCTH.

CBs13b MacChl U SHEPTUHU CBOOOTHON YaCTHUIIBI. DHEPTHUS
MTOKOS.

OOBsiCHEHHE 3HAUMMOCTH OIbITa Maikenb
coHa-Mopiu.

@opMyIUpPOBAHKUE MTOCTYIATOB DUHINTEHHA.
O06mbscuenue r¢dekra 3aMeITICHNs BPEMEHHU.
Pacyér sHeprum 1okosi, UMIyJbCa, SHEPTUU
CBOOOIHOI YaCTUIIBI.

BripaGoTka HaBBIKOB BOCIIPUHUMATh, aHAIU-
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3UPOBATD, Hepepa6aTBIBaTB H TIPCOABABILITH
I/IH(i)OpMaHI/IIO B COOTBCTCTBHUH C IIOCTaBJICH-
HBIMHU 3aJa4aMU.

Paznen 7 JiaeMeHTbl KBAHTOBOM (PU3MKH 20
Tema 7.1 Kan- | Coaep:kanue yueOHOro MaTepuaJia Habmonenue ¢potornekrpudeckoro 3dpdexra.
TOBas ONTHKA KBanToBas ontuka. TemmoBoe m3nmydenue. Pacripenene- | 4 | OObsacHeHHe 3ak0HOB CTOIETOBA U AABICHHUE
HUE DHEPrUM B CIEKTpe aOCOIIOTHO TBEPAOTO Tena. CBETa Ha OCHOBE KBAaHTOBBIX MTPEACTABICHHI.
KBanroBas runoresa Ilnanka. @OTOHBL. Pacuer makcuManpHON KUHETUYECKOW JHEp-
Bremnuii  portoanekrpuueckuii dddekr. BHyTpeHHUWI | 2 | TMH DIIEKTPOHOB IpPH (POTODIEKTPUYECKOM
doTtorpdext. Tumnst HoTo371€MEHTOB. addexre.
JlaBnenue cera. [loHsTHE O KOPIYCKYJISIpHO-BOJHOBOW | 2 | Onpenenenue padOThl BBIXOJA 3JIEKTPOHA I10
IPUPOJE CBETA. rpauKy 3aBUCUMOCTH MAaKCHUMaJIbHON KUHe-
TUYECKOW 3HEpPruu (POTORIEKTPOHOB OT yac-
TOTBl cBeTa. V3MepeHue paboOTHI BBIXOJA
AJIEKTPOHA.
[lepeuncnenne npubOOPOB yCTAaHOBKH, B KO-
TOPBIX MPUMEHSAETCS Oe3MHEPLMOHHOCTh (Ho-
Torddekra.
OObsicHeHue KOPIYCKYJISIPHO-BOJIHOBOTO
JTyajin3Ma CBOMCTB (DOTOHOB.
OObsicHEHHE POJIM KBAHTOBOW ONTHKHU B pa3-
BUTHUU COBPEMEHHOUN PU3UKHU
Tema 7.2 Ou- Conepkanue yueOHOro MaTepmuaJia HaGnronenue nmuHeyaThIX CIIEKTPOB.
3MKa aToMa ®duszrka aroma. Pa3BuTue B3MIsAA0B Ha cTpoeHHe Bemie- | 2 | Pacuer 4acTOThl M IIMHBI BOJHBI UCITyCKae-
CTBa. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTPAaX BOJAOPOAA. MOTO CBETa MpHU IEPEXoJie aroMa BOAOpPOAA
SAnepnas monens aroma. OnwiTel O.Pe3epdopaa. U3 OJIHOTO CTAlMOHAPHOI'O COCTOSIHUS B ApY-
Mopnens atoma Bomopoma mo H.bopy. T'mmorteza ne| 2 | roe.

Bbpoiins. CootHotienue HeonpeaenéHHocTel [ 'eitzenoep-

ra. KBaHTOBBIE r€HEPATOPBHI.

Brruncnenue mimHbl BOJHBI ¢ bpounsa yac-
THUILIbI C U3BECTHBIM 3HAYEHUEM UMITYJIbCA.
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OObsicHEHHE TPOUCXOXKIICHUS JIMHEHYATOrO
CIIEKTpa aToMa BOJOPOJA U Pa3JINyUsl JTUHEH-
YaThIX CIEKTPOB Pa3JIMYHBIX ra30B.
HccnenoBanune TMHENYATOrO CIEKTPA.
UccnenoBanue npuHnuma paboTsl TIOMUHEC-
EHTHOH JIaMIBbI.

HaGnronenue u oObACHEHHE NMPUHIMNA JEH-
CTBUA Jla3epa.

[IpuBeneHue MpUMEpPOB HCIOJIB30BAHUS Jia-
3epa B COBPEMEHHOMN HAYKE U TEXHUKE.
Ucnonb3oBanue NHTEpHETA 17151 TIOMCKA WH-
dbopmalnuu o MepcreKTUBax NMPUMEHEHUs Jia-
3epa.

Tema 7.3 Ou-
3UKa AaTOMHOTO

sapa

Conep:xanue y4e0HOr0 MaTepualia

@u3nka atoMHOro sapa. EcTecTBeHHas paauOaKTHB-
HOCTh. 3aKOH paJnoakTUBHOro pacnajga. CrnocoObl Ha-
OJIFOICHUSI ¥ PETUCTPALINK 3apsDKEHHBIX YacTull. P eKT
BasunoBa-YepeHnkona.

Crpoenne artomHoro snpa. [ledekt maccel, sHeprus
CBSA3M U YCTOMYMBOCTH ATOMHBIX szep. SIepHbIE peak-
10518

HckyccTBeHHass paguoOaKkTHUBHOCTh. [leneHne Tskenbix
anep. Llennas snepHas peakuus. Ympasisiemas LETHas
peakuus. fnepHplil peakTop.

[lonyuyeHne paguoOaKkTUBHBIX M30TOIIOB M HUX IPUMEHE-
Hue. buonornyeckoe IeMCTBUE paIMOAKTUBHBIX U3JIyde-
HUM. DIeMEHTapHbIE YaCTULBI.

HaGnronenue tpexoB anbda-yacTuil B KaMmepe
Bunbcona.

PeructpupoBanue sIepHBIX U3TYyYEHUH C
IIOMOIIBIO cueTunka ['enrepa.

Pacuer sHepruu cBSI3u aTOMHBIX S7IEP.
OnpeneneHue 3apsja M MaccOBOrO 4YHUCIa
aTOMHOTO $i/ipa, BOBHUKAIOILETO B pe3yJIbTaTe
PaAMOAaKTUBHOTO pacnaja.

Boluucnenue sHepruu, OcBOOOXKAArOUIECS
IPU paJUOAKTUBHOM pacIaie.

OnpeneneHre NPOayKTOB SAEPHON PEAKLIUU.
Brruucnenue sHeprum, 0CBOOOXKAArOIICHCS
IIPH SIIEPHBIX PEAKIUX.

[TonuMaHue TPEUMYIIECTB W HEIOCTATKOB
WCIOJIb30BAHUSI ATOMHOW DHEPTUU U MOHH3U-
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PYIOIUX W3Iy4eHUH B MPOMBIIUIEHHOCTH,
MEAULIMHE.

W3noxxeHne CyTH HSKOJIOTMYECKUX MpoOieMm,
CBSI3aHHBIX C OMOJIOTMYECKUM JICHCTBUEM pa-
JVOAKTUBHBIX U3JIy4YEHUH.

IIpoBenenue knaccuukanuy MEMEHTAPHbBIX
Y4acTHUII 10 UX PUZNYECKUM XapaKTEePUCTUKAM
(macce, 3apsiy, BPEMEHHM XU3HH, CIHHY H
T.J.).

[IpeacraBneHue o xapakrepe 4eTbIPpEX TUIIOB
(yHIAaMEHTAJIbHBIX ~ B3aUMOJICUCTBUI  3Jie-
MEHTapHBIX YACTHUIL B BU/I€ TAOIUIIBI.
[loHuMaHrEe LEHHOCTEN HAYYHOIO MO3HAHUS
MHUpPa HE BOOOILE /ISl UEJIOBEUECTBA B LIEJIOM,
a JUIsl KaXJI0ro oOy4aromierocst JU4HO, LEH-
HOCTEW OBJIAJICHUS METOJOM HAy4YHOIO IIO-
3HAaHUA JUISl JOCTIDKEHHUS ycrexa B JIIoOOM
BU/JIE TPAKTUYECKOM IE€STEIIBHOCTH

Pasznen 8 DBoarouus Beesiennoi

»

Tema 8.1
Ctpoenue u
pa3Butue Bcee-
JIEHHOM

Copaep:xanue y4e0HOIro MaTepuaJia

Crpoenne u pasBurue Bcenennoii. Hama  3Be3nHas
cucrema — l'anmaktuka. Jlpyrue ramaktuku. beckoneu-
HocTh Bcenennoi. I[londatue o xocmosoruu. Pacmiu-
psiromasicst Bcenmennas. Mopens ropsiuern BcenieHHOM.
Crpoenue u npoucxoxiaeHue I'amaktuk. TémHas mare-
pUs ¥ TEMHAsS DHEPTUS.

HaGnronenue 3a 3Be3namu, JlyHol U miiaHe-
TaMH B TEJIECKOIL.

HaOntonenue CONHEUHBIX MATEH C MOMOIIBIO
TEJIECKOIIA U COJIHEYHOTO IKPaHa.
Hcnonws3oBanne MHTEpHETA I ITOKCKA U30-
OpakeHHUH KOCMHUYECKHUX OOBEKTOB M HH-
dbopmaruu 06 uX 0COOCHHOCTSIX.
OOcyxeHrne BO3MOXHBIX CIIEHAPUEB DBO-
monuu Beenennont. Mcnonb3zoBanue MHTEp-
HETAa JJIsl IOMCKA COBPEMEHHOU MH(MOpMAaIIH
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o passutuu Bcenennoit. Ouenka mHdopma-
IIUU C MO3UIIUHA €€ CBOMCTB: JOCTOBEPHOCTH,
OOBEKTUBHOCTH, TMOJHOTHI, AKTYaJlbHOCTH H

T.1.

Tema 8.2 OBo- | Comep:kaHne y4e0HOT0 MaTepuaja 4 | BeluncieHue »HEPruu, OCBOOOXKIAIOIIEHCS
JOLHS 3BE3]1 Opouonus 3Be31. ['unoresa npoucxoxaeHus ColiHeu- IPU TEPMOSIZICPHBIX PEAKITUSX.
HOUM cuctembl. TepmosinepHsiii cunates. [Ipodmema Tep- dopMynHpoBKa MPOOJIEM  TEPMOSICPHOM
MosifiepHOM sHepreTuku. DHeprust ConHIa U 3Be3]1. DBO- SHEPreTUKH.
JIIOLMS 3BE3/. OOBsACHEHHUE BIUSHUSI COJHEYHON AKTUBHO-
[Ipoucxoxaenne u ctpoeHne CONHEYHON CUCTEMBI. CTH Ha 3eMIII0.
[ToHumaHue poi KOCMHYECKUX HCCIIEI0BaA-
HUM, UX HAYYHOTO U SKOHOMHYECKOTO 3Haue-
HUAL.
OO0cyxeHrne COBPEMEHHBIX THUIOTE3 O MPO-
UCcX0XIeHUU COJTHEYHOUN CUCTEMBI.
CamocrosiTeibHasi pabora | 8
KouncyabTanuu
IIpomexyTouHasi aTTecTanus
Bcero: | 213
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3 YCJIOBUSA PEAJIM3AIIMHA IMPOIPAMMBI YYEBHOM JUCHUAII-
JIMHDbI

3.1 TpeGoBaHMA K MUHMMAJbLHOMY MATEPHAJLHO-TEXHHUYECKOMY olecie-
YEeHUI0

Peanuzanus mporpaMMbl JUCHMIUIMHBI TpeOyeT Haiauuus ydeOHOro kaOuHeTa
¢dbusuku; mabopaTopun GU3UKH.
O6opynoBanue yueOHOro KabMHeTa:

- IOCA/I0YHbIE MECTA IO KOJIMYECTBY 00YUaIOIINXCS;

- APM npenogaBatens;

- KOMIUIEKT Y4eOHO-HATrJISIIHBIX TOCOOMI 10 (PU3UKE;

- yueOHO-1a00paTopHOEe 0O0PYI0BaHHE SIS BHITIOJHEHUS OIBITOB U J1abopa-
TOPHBIX padoT B cOOTBETCTBUU ¢ [ITncbMoM MuHucTepcTBa 00pa3oBaHusl U HAyKU
P® o1 24.11.2011 Ne M/I-1552/03 «O06 ocHamieHuun o01ieo0Opa3oBaTeNbHbIX Y-
peXICHUIN Y4eOHBIM U y4eOHO-1a00paTOPHBIM 000PYIOBAHUEM.

TexHuueckue cpeacTsa 00ydeHus:
- [IK ¢ 1M1IeH3MOHHBIM IPOTrPAMMHBIM 00ECIIEUEHUEM;
- MYJIbTUMEIUUHBIN TIPOEKTOP;
- KOMIUIEKT Y4eOHO-METOANYECKON TOKYMEHTALIUH.

3.2 HudopmanmonHoe odbecnevyeHue 00y4eHus

Ilepeyenb yueOHbIX u3gaHuid, UHTEpHET-pecypcoB, AOMOJTHUTEIbHOH JIU-
TepaTypsbl

OcCHOBHbBIE HCTOYHHKH:

1  Tlunckuii, A. A. ®usuka : yueOnuk / A.A. ITunckuii, I'.}O. I'pakoBckuii ;
nox o6ur. pen. FO.U. Jluka, H.C. IlypsimeBoit. — 4-e uza., ucnp. — Mocksa : ®O-
PYM : UH®PA-M, 2020. — 560 c. — (Cpennee npodeccruoHaIbHOE 00pa30BaHUE).
- ISBN 978-5-16-102411-9.- URL: https://znanium.com/catalog/product/1119103

2  Yaxkak, A. A. ®usuka : yuebnoe nocodue g CIIO / A. A. Yakak, C. H.
Jleryra. — Capatos : IIpodob6pazoBanue, 2020. — 541 c. — ISBN 978-5-4488-
0667-4.— URL: https://profspo.ru/books/92191

3  Tapacos, O. M. ®u3zuka: naboparopHbsie pabOThl C BOPOCAMH U 3a/IaHUSI-
MH : yueOHoe nocobue / O.M. TapacoB. — 2-¢ uzj., ucnp. u jgorn. — Mocksa : ®O-
PYM : UHOPA-M, 2020. — 97 ¢. — (Cpennee npodeccuoHaibHOe 00pa3oBaHue). -
ISBN 978-5-16-101504-9. - URL: https://znanium.com/catalog/product/1045712

JlonoJiHUTEIbHbIE HCTOYHUKMU:

1 ®usuka: cOOpHUK omucaHui sabopatopHbix pabot / ; coct. H.B. SkyHns,
A.M. CrpenbHukoBa.— Apxanrensck : AKT, 2018. - 61 c.
\\ms\Books_Irbis\sbornik-lab-fizika-2018.docx (JlokaibHast ceTh KOJUISKA)

2 Yakak, A. A. ®uzuka. JlnHaMrUKa MEXaHUYECKOTO ABUKEHUS ;| y4eOHOE TI0CO-
oue mnsa CIIO / A. A. Yakak. — Capatos : [Ipodobpazosanue, 2020. — 113 c. —
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https://profspo.ru/books/92191
https://znanium.com/catalog/product/1045712
file://ms/Books_Irbis/sbornik-lab-fizika-2018.docx

ISBN 978-5-4488-0664-3 // DnextpoHHbIi pecypc nudpoBoit 00pa3oBaTeIbHON cpe-
ael CITO PROFo0OpasoBanue : [caiit]. — URL.: https://profspo.ru/books/92188
4 Yakak, A. A. Ouznuka. PU3NYECKUE OCHOBBI MEXaHUKHU : YIeOHOE MocoOue N
CIIO / A. A. Yakak. — Caparos : [Ipododpaszosanue, 2020. — 180 c. — ISBN 978-5-
4488-0673-5 // DnexktpoHHbI pecypc uudpoBoil obpazoBarenbHoil cpeabl CIIO
PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/91903
5 IlapmakoB, A. H. ®usnka B 3amavax. DIEKTpOMarHeTu3M : ydeOHoe mocobune
s CIIO / A. H. IMapmakoB. — Capatos : IIpodoOpazoBanue, Ait [Tu Ap Meaua,
2020. — 199 c. — ISBN 978-5-4488-0727-5, 978-5-4497-0275-3 // DnexTpOoHHBIN
pecypc 1mmdpoBoit obpazoBarensHOi cpeasl CIIO PROFobOpasoBanme : [cailT]. —
URL.: https://profspo.ru/books/88766
6 ®usnka : Kypc MHTEHCUBHOHN MOJATOTOBKH K TECTHPOBaHUIO U dKk3ameny / JI. B.
Tanun, I'. C. KemOposckuii, B. M. Ctpensuens, B. I'. [lleneneBuu. — 2-e uza. —
Mumnck : Terpanut, 2017. — 464 c. — ISBN 978-985-7081-92-9 // DnexTpoHHBI
pecypc uudposoit obdpazoBarensHoil cpenpl CIIO PROFo6pazoBanue : [caiiT]. —
URL.: https://profspo.ru/books/88853
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