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1. HEJIM 1 3AJAYU OCBOEHUSA JUCHHUIIJIMHbI

Llenp ocBoeHus aucHUAIUIMHBL «Du3nkay: O3HAKOMJIEHUE CTYJIEHTOB C
COBPEMEHHOM (PU3MYECKOW KapTUHOM MHpa, H3YYCHHE TEOPETUYECKUX METO/I0B
aHanu3a (U3MYECKUX SIBICHUN; (OPMUPOBAHHE HABBIKOB HKCIEPUMEHTAIHLHOTO
UCCIEOBaHUs  (PU3MYECKUX SBICHUM U  MPOIECCOB;, OOy4YeHHE TPaMOTHOMY
MPUMEHEHHUIO TOJIOKEHUH (PyHIaMEHTAIbHON (DU3UKU K HAyYHOMY aHAJIU3y CHUTYyallui,
C KOTOPBIMH CIIELUATIUCTY IPUXOIUTCS CTAIKUBATHCA IIPU CO3JaHUU HOBOW TEXHHMKHU M
TEXHOJIOTUH.

3agauu:

e (opMUPOBAHUE Yy CTYJEHTOB OCHOB €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS U
O3HAKOMJICHUS C UCTOpUEN Pa3BUTHUS (PU3UKH U OCHOBHBIX €€ OTKPBITHIA;

e (QopmupoBaHME yMEHUH CAMOCTOSITENBHO M3y4aTh JHTEpaTypy, Ui
MOHUMAaHUsI KOTOPOl HEOOXOAMMO 3HaHWE OCHOBHBIX (DU3UUYECKUX 3aKOHOB U METOIOB,
ITOJIb30BAaThCS CIIPABOYHOM JTUTEPATYPOH.

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
NPOI'PAMMDBI

I[I/IC]_II/IHJII/IHa «Du3nKa» OTHOCUTCS K 0053aTEILHOM YaCTH yqe6H0r0 IIJ1aHa.

[lepedyenb y4eOHBIX AMCLMIUIMH, AJI1 KOTOPBIX HEOOXOAUMBI 3HAHMS, YMEHUS U
BlIaZieHUS, GOPMHUPYEMBIE TAHHON YUEOHOU TUCUUIIIIMHOM:

1. be3onacHOCTB KM3HEIEATEIbHOCTH.

2. Hcropust HAyKU U TEXHUKH.

3. YnpapieHue TeXHUYECKUMU 00bEKTaMH.

4. OCHOBBI HAyYHO-UCCIIEI0BATENBCKON PAOOTHI.

5. IIpoeKTHO-TEXHOIOTUYECKAs TTPAKTHKA.

3. PE3YJIBTATBI OCBOEHUSA JNCHUITIVINHBI

JucuunirHa HanpaslieHa Ha (GOPMUPOBAHKE CIEAYIOIIMX KOMITETECHIIUNA:

e OIIK-1 CnocobeH NpUMEHSTh €CTECTBEHHOHAy4YHbIE€ WU OOILIEHHKEHEPHbIE
3HaHUSA, METOAbl MATEMAaTUYECKOI0 AaHAIM3a W MOJEIHUPOBAHMS, TEOPETUYECKOTO H
HKCIIEPUMEHTAIBLHOIO UCCIIEIOBAaHMS B MPOPECCUOHATBHOMN AEITEIbHOCTH.

B pe3ynbpTaTe 0OCBOSHMS TUCHUIUIUHBI (MOYJIs) 00yYatOIUNCs JOKEH:

3HaTh!

31. OcHoBHbIE (hU3MUECKUE SBJIEHUS U OCHOBHBIE 3aKOHBI (DU3UKH; TPAHULIBI X
MPUMEHUMOCTH, IPUMEHEHHE 3aKOHOB B BAXKHEHIINX MPAKTUYECKUX MPUIIOKEHUSX;
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32. OcHoBHblE (U3WYECKUE BEIMYUHBI U (U3MUYECKHE KOHCTaHTBI, HX
OIIpe/IeNIEHUE, CMBICII, CIIOCOOBI M €UHULIBI UX U3MEPEHUS;

33. dynnameHTangbHble (PU3UYECKUE OTBITHI U UX POJIb B Pa3BUTHUU HAYKH;

34. HaznaueHue U NpUHIUIBI JEHCTBUS BaXKHENIINX (PU3HMUECKUX IPUOOPOB.

YMmeTs:

V1. O0BsCHUTH OCHOBHBIE HA0JIIO1a€MbI€ NPUPOAHBIE U TEXHOTECHHBIE SIBICHUS
U 3 PexTsl ¢ mo3unmii pyHAaMEHTATBHBIX PU3NYECKUX B3aUMOJACHCTBUIA;

VY2. Yka3arb, Kakue 3aKOHbI ONMCHIBAIOT JaHHOE SIBICHUE WIH YPDEKT;

VY 3. UcTONKOBBIBaTh CMBICH (DPU3UUYECKUX BETUYUH U TOHSTHIA;

V4. 3anuceiBaTh ypaBHEHUS UIsI PU3UUECKUX BEJIMUMH B CUCTEME CH;

VY5. PabGortate ¢ mpubGopamu u 00OpPYIOBAaHHEM COBPEMEHHOW  (PU3NUECKOU
nabopaTopuu;

V¥6. Ucnonp30BaTh pa3ivyuHble METOAUKH (PU3MUECKUX U3MEPEHUI U 00paboTKu
HKCIIEPUMEHTAIbHBIX JJAHHBIX;

V¥7. Ucnonb30BaTh METONbI aIeKBaTHOIO (PU3UYECKOTO U MAaTEMaTU4EeCKOro
MOJIETTUPOBAHUS, @ TAKKE€ NPUMEHATh METOAbl (PU3MKO-MATEMaTHUYECKOTO aHajau3a K
PELIEHNI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHUYECKUX MPOOIIEM.

Bnanetn:

Bl. Merogamu HCIONBb30BaHUA OCHOBHBIX OOIIE)U3NYECKUX 3aKOHOB U
IIPUHLNIOB B BAXKHEUIINX MPAKTUYECKUX MTPUIOKECHUSAX;

B2. Merogamu npuMeHEHHs] OCHOB (DU3MKO-MAaTEMaTUYECKOro  aHauu3a JUis
pELIEHNsI €CTECTBEHHOHAYYHBIX 3a/1a4;

B3. 3nanueM npaBWIbHOM 3KCIUTyaTalldd OCHOBHBIX MPUOOPOB U 000PYI0BaHUS
COBpPEMEHHOU (Pu3nueckoi jadbopaTtopuu;

B4. Meronamu 00pabOTKU M MHTEPIPETUPOBAHNUS PE3YIbTATOB SKCIIEPUMEHTA;

B5. Merogamu ucnonb3oBaHus (PU3NYECKOTO MOJIECIUPOBAHUS B WHIKEHEPHOU
IIPaKTHKE.

4. CTPYKTYPA U COAEP KAHME JUCIHUITJIMHbI

4.1 O6vem oucuyuniunsl U 6UObBI KOHMAKMHOU U CAMOCMOAMENbHOU PAdOmbl

OOr11ast Tpy10EMKOCTh TUCIMILIMHBI cOCTaBysieT 6 3ad. ex. (216 vac.), cemecTpsl
uzydeHus — 1, 2, pacnpeneneHue no BuaaM padboT MmpeacTaBieHo B Tao. Ne 1.

Tabnuma 1. Pacnpenenenue TpyJ0€eMKOCTH TUCIUILTAHEI 1O BUIaM paboT

Bunx pabotet dopma o0ydeHHs
ouHas
CemecTp u3y4yeHus
1,2 cem.
Kou-Bo yacoB
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OO6miasi TPyJ0EMKOCTh JUCHUIUIUHBI TIO 216
y4eOHOMY IIJIaHy

KonTakTHas pabora, B TOM 4ucIe: 80
Jleknu 32
[IpakTryeckue 3aHATUS 16
JlabopatopHbie paOOTHI 32
CamocrosiTenpHas paboTa CTyAeHTa 136
[IpoMexyTouHass arrectanus, B TOM

qHCIe:

3auer 1 cem.
DK3aMeH 2 ceM.

*Pacnpedenenue mpyooemkocmu no 6U0AM KOHMAKMHOU pabomul OJisl 3a0YHOU hopmbl
00yYeHuss (npu HAIUYUU) KOPPEKMUPYEmcs 8 COOMBEMCmeUU ¢ Y4eOHbIM NJIAHOM 3A0YHOU

Gopmvl 00yuerusL.

4.2 Cooeporcanue u memamuueckoe nRaAGHUPOGAHUE OUCUUNTIUHBL

Tabmuua 2. TemaTnueckuil I1aH JUCIUILIMHBL

Bung xoHTakTHOM
paboThl, vac.
HaumenoBanue pasienoB u Tem Cen. Beero, | o = = | CPC
JTUCIUIUIAHBI (MOJTYJIS) yac. E 2 £ g é
& |F§ |7 s

1. Mexanuka 1 50 8 4 8 30
2. MonekynsipHas pusnka u 1 32 4 2 6 20
TEPMOIMHAMHKA
3. DNEKTPHUUYECTBO U MArHETU3M 1,2 40 6 4 10 20
4. KoneGaHus 1 BOJHBI 2 43 5 4 4 30
5. KBaHTOBasi MEXaHUKaA. 2 17 3 - 2 12
6. DeMeHThl aTOMHON (PU3UKH 2 12 2 2 2 6
7. ®usnKa TBEpPAOTO Tena 2 8 2 - - 6
8. du3KKa aTOMHOTO si/ipa U 2 7 1 - - 6
DIICMEHTAPHBIX YACTHII
9. Enunas ¢pusmdeckast kKapTuHa MUpa 2 7 1 - - 6
Y €T0 BOJIOIUHU

*Pacnpedenenue uacog no pazoeiam (memam) OUCYUNIUHBL O 3A0YHOU (HOpMbl
00VUEeHUs OCYWeCMBAAemCs HAYYHO-Neda202U4eCcKuUM pabomuuKom, 6e0yuuM OUCYUNTIUHY .
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4.3 Cooeporcanue pazoenoe (mem) oucyuniun

Pa3znea 1. Mexanuka

1.1.BBenenue

[Ipenmer Quszuku. MeToapl (PU3HMYECKOTO HCCICIOBAHUSA: OAKCIEPUMEHT,
TUII0TE3a, TeopHus. Posib MOACIBHBIX MpeicTaBieHul B ¢pu3uke. OU3NUEeCKrUe BEITUIUMHBI
U CUCTEMBI eIUHMI] (PU3NUeCcKuX BeMHUMnH. M3mMepenre u3ndecKkux BEJIMYHUH U OICHKa
TOYHOCTH (JIOCTOBEPHOCTH ) TTOJTYYEHHBIX PE3yJIbTaTOB.

Mexanunueckoe aBkeHue. Cucrema orcuera. OCHOBHBIE MOJCIH MEXAHUKHU:
MaTepuaibHas TOdYKa, (U3MUECKOE TEJI0, CIUIONTHAs cpena. MHepumanbHbIE CHCTEMBI
orcuera. Kiaccnueckwe mocTymatel 00 aOCOMIOTHOCTH W HEMPEPBHIBHOCTH
MIPOCTPAHCTBA U BPEMEHHU.

1.2. Kunematrka MaTepHalbHOM TOYKH U a0COJIFOTHO TBEPAOTO Tela

Teno orcuera. Cucrema orcuera. Pamuyc-exkrop. Tpaekropus. Ilyts.
[Tepememenune. Cxopocthb. YckopeHnue. CriocoObl ONMHMCaHUs JBWXCHUS: JTHUHEHHBIE U
VIJIOBBIE KHHEMAaTUYECKUE BEJIMYMHBL. B3auMOCBsI3b  JIMHEHHBIX U YTJIOBBIX
MIEPEMEHHBIX.

[TocTtynarenbHOE JBUKEHUE.

JIBr>keHrEe MO OKpYKHOCTH. BpamarenbHoe nBuwxeHue. Yactora W mepuon
BpanieHusi. HopmanbHoe (LIEHTPOCTPEMHUTEIHHOE), TaHTEHIIMAIbHOE (KacaTeabHOE) U
MOJTHOE YCKOpEeHUSl. MTHOBEHHAs OCh BpAlllCHUSI.

1.3. lunaMuka JBUKEHUSI MaTepUaIbHOM TOYKU U aOCOTIOTHO TBEPJIOTO Telia

Cuna. Ilpunuun cynepnozunuu. CBoOoaHasi maTepuaibHas Todka. IlepBbiit
3akoH HproTtona. MHepimanbHbie cucteMbl otcueta. MHepius, macca, UMITYJIbC Tela.
Bropoit 3axkon Herorona. Mmnynbc cuibl. Llentp mace. Tperuit 3axkoH HrprotoHa.
[TpeobpazoBanus ['anunes. [IpaBuiio ciioxeHusi CKOPOCTEH B KJIIACCUYECKOM MEXaHUKE.
3akoH BceMHpHOro tsaroreHus. Cuna Tsbkectn. Bec tema. Peaknus onopel. Ynopyras
cuna. Cuna TpeHus.

MoMEHT umITyJibca U MOMEHT CHJIbl. MOMEHT MHEPIUM MaT€pUATbHOW TOYKU U
TBepaoro Tena. OCHOBHOM 3aKOH JMHAMUKH BpalllaTeJbHOTO IBWKEHUS. Teopema
[TeitHepa.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

1.4. HeunepuuanbHbie cucTeMbl oTcueTa. CUlibl HHEPIIUU

Heunepumnanbupie cucteMbl oTcueTta. Cuibl mHepuuu. [IpuMeHeHue 3aKOHOB
KJIACCUYECKOM MEXaHUKH JUIs pEelIeHUs] 3a/lad, CBS3AaHHBIX C HEWHEPIUAJIbHBIMU
CUCTeMaMU OTCYETA.

1.5. Mexanuueckas sHeprus u pabora

PaGora. PaGota mnpu BpamateJgbHOM JBWKEHUU. MOIIHOCTh. JDHEprusl.
Kunernueckass »Heprusi TMpu TMOCTYMATEJIbHOM U BpallaTeIbHOM JBHWXKCHUH.
[TorenuuanbHas sHeprusi. KoncepBaTuBHBIE U HEKOHCEPBAaTUBHBIC CUJIbI. B3auMOCBS3b
MEXAY NOTEHIHAIBHOM SHEPTUEN U KOHCEPBATUBHOM CUIIOM.

1.6. 3aKoHBI COXpaHEHHS B MEXAHUKE
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BHeliHre ¥ BHYTPEHHUE CHJIbl. 3aMKHYTbIE (M30JMPOBAHHBIE) CUCTEMBI TEIL
3aKOH COXpPAHEHHUs UMITYJIbCA. 3aKOH COXPAaHEHHs MOMeHTa ummyibca. CoynapeHue
Ten. AOCOIIOTHO YIPYTUN U HEYIIPYTHIl LIECHTPAJIbHBIE YAAphI.

ITonHast MmexaHU4YecKasi SHEPrus. 3aKOH COXPAaHECHUs U U3MEHEHHSI MEXAaHUYECKOU
DHEPIHUH.

BceoOuiuii 3ak0H COXpaHEHUs1 YHEPTHUH.

1.7. OnemeHTsI criennanbHON TEOPUU OTHOCUTEIBHOCTH

[TocTynaTel ciequanbHOW TEOPUM OTHOCHUTEIBHOCTH M UX 3KCIEPUMEHTAIBHOE
obocHoBanue. [IpeobpazoBanus Jlopenna. CrnenctBus u3 npeoOpazoBaHuil JlopeHua:
OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH M MPUYMHHOCTb, OTHOCUTEIBHOCTh WHTEPBAJIOB
BpeMeHHU U JUIHH. CII0)KEHUE CKOPOCTEH.

[lepBoiii 3akoH Hprotona. PenstuBuctckuii umiynsc. Bropon 3akoH HeroroHa
(OCHOBHOHM 3aKOH) PEJISITUBUCTCKOM MHAMHKM MaTepUaJbHON TOYKH. TpeTwil 3aKoH
Herorona. Mnest Onu3koneiicTBUA 1 JAILHOIEUCTBUSL.

PabGora u »Heprus B CHENMATBHOM TEOpPUHM OTHOCUTENIBHOCTH. B3ammocBs3b
Macchl ¥ 3Heprur. COOTHOIIEHHE MEXKTy ITOJTHOM SHEPTUEN U UMITYJIbCOM YaCTHLIBI.

['paHuIIbl IPUMEHUMOCTH KJIACCUYECKON (HBIOTOHOBCKOM ) MEXaHUKHU.

Pazgen 2. MosexkyasipHas pu3uKka 1 TEPMOAUHAMHUKA

2.1.PaBHOBECHBIE CBOMCTBA UICAJIBHOTO ras3a

MUKpPOCKONIMYECKHE M MaKpocKonudeckne mnapamerpbl. CTaTUCTHYECKUWA H
TEPMOJIMHAMUYECKUI METO/bl UCCIIEIOBAHUS CUCTEM, COCTOSIIMX M3 OOJBLIOrO YKciia
CTPYKTYPHBIX 3JIEMEHTOB.

VYpaBHeHHE COCTOSIHUS UIealibHOTO rasza (ypaBHeHue Kianeitpona-Menjeneena).

OCHOBHOE ypaBHEHHME MOJIEKYJSIPHO-KUHETUYECKOW TEOpUU Ul  JTaBJICHUS
uaeanpHoro rasa. Pacnpenenenume MakcBemia. XapakTepHbIE CKOPOCTH JIBUKEHUS
CTPYKTYpPHBIX 35ieMeHTOB. bapomerpuueckas ¢popmyna. Pacnpenenenue bonbimana.

BHyTpeHHsI1 3Heprus wuAeanbHOro rasa. leopema O paBHOpacHpeAcICHUN
SHEPTrHUH 10 CTETEHSAM CBOOObI CTPYKTYPHBIX JIEMEHTOB.

PabGota u Teruonepenayda, kak a8e Gopmbl oOMeHa sHeprueil. [lepBoe Hauaso
TepMoauHaMHUKU. OOpaTuMble U HEOOpaTUMBbIE TEPMOJIMHAMUYECKHUE TIPOIECCHI.

Tenmoemkocth. PaboTa mpu m3mMeHeHnn obObema raza. YpaBHenue Ilyaccona.
Kpyrossie Tepmoguuamuueckue npoueccol. [ukn KapHo.

CraTUCTUYECKHUI BEC COCTOSHUS CUCTEMBI (TepPMOJAMHAMHYECKAsT BEPOSITHOCTD).
OHrponus. Bropoe Hauano TepMOINHAMUKH.

2.2.PeanbHbie Ta3bl U KAIKOCTH. Da30BbIE MEPEXOIBI

VYpaBuenue Ban-gep-Baanbca. ®a3el u ycinoBusi paBHoBecus ¢a3z. dazoBbie
npeBpamieHus. @azoBble  nuarpamMmbl. CBOWCTBa peanpHbIX Tra3oB. (CBolcTBa
JKUJKOCTEH.

2.3.®du3uKa HEPABHOBECHBIX ITPOLIECCOB

DEeHOMEHOJIOTUYECKUE  3aKOHbl  siBJIeHUW  mepeHoca. CpenHee  4mCIO
CTOJIKHOBEHHM W CpEmHssl JJIMHA CBOOOJHOTO TMpo0era CTPYKTYPHBIX DJIEMEHTOB.
MonekynsIpHO-KMHETUYECKAs] TEOPHUS ABJICHUMN MEPEeHOCAa. MUKPOCKOIIUUECKUE TEOPUHU
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auQy3un, TEIIONPOBOJHOCTH U BSI3KOCTH. 3aBUCUMOCTb BETUYHHBI KOA(PPUIIUECHTOB
repeHoca B razax OT JaBJICHUS U TEMIIEPATYphI.

Paznen 3. DjieKTpr4ecTBO U MArHETU3M

3.1. DnmekTpocraruka

3akoH Kynona. DOnektpuueckuil 3apsa. CoiicTBa 3apsiia. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

OnekTpocratndeckoe Tose. HampsKeHHOCTh  3JIEKTPOCTATHYECKOTIO  IMOJIS.
CuItoBBI€ JIMHUU AJIEKTPOCTATUYECKOTO MOJISL U UX CBOMCTBA.

[IpyHmmn cynepnio3unuu. Pacder HanpsyKEHHOCTEM DIEKTPUYECKUX  IOJIEU
HETOYEYHBIX 3apsAI0B.

Teopema ['aycca miisa anexrpocratudyeckoro noss. [Ipumenenue reopemst ['aycca
JUIS pacyeTa MoJiei HETOUEUYHBIX 3aps/I0B.

PaGota cun snexktpocrarmueckoro moss. [lotenmuman. Ilupkynsmwst BexkTopa
HaIIPSDKEHHOCTH.  B3auMOCBA3b  HANpPSsDKEHHOCTH  DJIEKTPOCTATUYECKOTO MO U
MOTEHIHAJIA MOJS. DIEKTPUUECKUMN TUMOJIb.

Jusnextpuk. [lonsgpuzanys TU3IEKTPUKOB. DIIEKTPUYECKOE 10JI€ B IUDJICKTPHUKE.
Bekrop mnonspuzauuu. Jlusnexkrpuueckas BOCHPUUMYHMBOCTB. JIW3JEeKTpHuecKas
IIPOHUIIAEMOCTh  Cpelabl. BeKTop HMHAYKIMH 3JIEKTPUYECKOTO IO  (BEKTOp
ANIEKTpUYECKOro cmerenus). Teopema ['aycca miis MHIYKUUU 3JIEKTPUYECKOTO IOJIS.
Pacuer a51eKTpHUYECKUX ITOJIEH 3apsi/IOB B BEILIECTBE.

Tunbl TUIEKTPUKOB.

[IpoBoIHUMKM B 3JIeKTpUYeCKOM moJie. Pacnipenenenue 3apsaoB B IPOBOJHUKAX.
DOnexkTpuyeckas €MKOCTb YEJUHEHHOTO NPOBOJHUKA. OJIEKTPUYECKAs] E€MKOCTh
KOHJICHCaTOopa. OHeprus JjeKTpuueckoro mnojig. OO0beMHas IUIOTHOCTh JHEPTrUH
ANEKTPUYECKOTrO MOJIS.

3.2. IIOCTOSTHHBIN ANEKTPUUECKUN TOK

DNEeKTPUYECKU TOK, €ro XapakKTepUCTHKHM M YCIOBHUS cyuiectBoBaHusa. Cuna
TOKa, Pa3HOCTh MOTEHLHAJIOB, 3JIEKTPOABMKYIIAS CUJA, JIEKTPUUYECKOE HANPSKEHUE.
3akon Oma Jij1sl yyacTKa LeTHd B MHTErpalibHON U nuddepeHnuanbion hopmax. 3aKoH
OMa 111 HEOTHOPOAHOrO yyacTka menu. 3akoH Oma mis 3aMkHyToW uenu. [IpaBuiia
Kupxroda. Pabora snexkrpuyeckoro toka. 3akon J[xoyns-JleHiia B mHTErpanbHON U
muddepennransHO popme.

DNEeKTpOoNnpoBOASAIIME CBOMCTBA MaTepuaynoB. [IpOBOOHUKHM, IHUAIEKTPUKH,
MOJIYITPOBOJHUKH. DIIEKTPUUECKHUI TOK B TBEPABIX TEJaX, )KUJIKOCTAX, I'a3aX U BaKyyMe.

Tema 3.3. Maraurocratuka

MaruutHoe B3aUMOJICHCTBUE KaK pelNsSTUBUCTCKHUM 3(dekT. MarHutHoe moe.
Nunykuusa MarHuTHoro mnois. ['paduyeckoe uU300pakeHWE MArHUTHBIX —MOJEH
(MarHuTHbBIE CUJIOBBIE JIMHUM). BUXpeBol XxapakTep MarHUTHOTO TMOJIS.

OneMmeHT Toka. 3akoH buo-CaBapa. Ero npumeHeHue K pacueTy MarHUTHBIX
MOJIEU MPOTSKEHHBIX TOKOB.
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Teopema T'aycca i MHAYKIMM MarHUTHOrO moJis. Teopema O LUPKYJISIIUA
BEKTOpAa MArHMUTHOW HWHAYKIUU. [IpuMeHeHHne TeopeMbl O UHPKYJSLHU BEKTOpA
MAarHUTHOW MHIYKIIMHU K PACUETy MAarHUTHBIX MOJIEW MPOTSKEHHBIX TOKOB.

3akoH Awmrmepa. MarHuTHOe B3aWMOJICWCTBUE MAPAIIIEIBHBIX JJIEKTPUUYECKHUX
ToKOB. EnumHnna cuibl TOoka - ammep. Cuibl MU MOMEHT CHWJ, JCHCTBYIOIIME Ha
3aMKHYTBIA 3JIEKTPUYECKUN TOK B MATHUTHOM moJie. PaboTa, mpu moBOpOTE 3aMKHYTOTO
TOKa B MarHUTHOM nojie. MaruutHslid notok. Cuna JlopeHua. JIBueHHE 3apsiKEHHBIX
gacTuIl] B MarHUTHOM Tmosie. [Ipuanun npeiictBust MI'JI-renepatopa. Dddext Xomra.
Y CcKopuUTEIn YacTULL.

Maruetuk. HamarHnunBanve MarHeTMKOB. MarHuTtHOE€ TIIOJE€ B BENIECTBE.
BekTtop HamarHWMYMBaHUS, MarHUTHas BOCIHPUUMYMBOCTH, OTHOCUTEIbHAS MarHUTHAas
MpoHUIIAaeMOCTh. HampspkeHHOCT, MarHuTHoro mons. Teopema 0 IUPKYJISIIUA
HaINpsH>KEHHOCTH MarHUTHOTO ToJisl. Pacdetr mapaMeTpoB MarHUTHOTO TOJIsi B BEIIECTBE.
MarauTHble CBOMCTBA MaTEPUATIOB.

3.4. DIeKTpOMarHeTu3M

SIBrieHHE >JIEKTPOMArHUTHOM MHAYKIMH. 3aKOH SJEKTPOMATHUTHOW WHIYKIIUU
(3akoH Dapanes, npasuio Jlenna). Maaykiunonnsie Toku. CKUH-3PHEKT.

SBnenne camouHAyKiuu. MHAYKTUBHOCTH. [lepexomHble MpOIECChl B LEMH,
coJiepKalle KaTylnky HHIYKTUBHOCTH. SIBieHue B3auMHoN uHaykuus. Kosadduument
B3aUMHOM HMHAYKIMH. ODHEPrus MarHUTHOTO mojisi. OO0bemMHasi IUIOTHOCTh JHEPrUU
MarHUTHOTO TOJIA.

MarauTosnekTpuueckass MHAYKIHUS (3akoH MakcBemuia i TOKa CMEILEHHUs).
Cucrema  ypaBHeHuid  MakcBemia.  DJIEKTPOMarHUTHOE  Moje  (CKOPOCTh
pacrpocTpaHeHus, 00beMHasl INIOTHOCTh SHEPTUH, TUIOTHOCTh MOTOKA YHEPTHM ).

Paznea 4. Kosie0anus M BOJTHBI

4.1. OO6mas Teopus koyieOaHui

[Tonsitue konebarenbHOro ABMKeHUA. ['apmMonnueckue konebanus. KunemaTtuka
rapMOHUYECKUX KoieOanuii. AMIIUTYyna, haza KoedaHus, 4acToTa KoJaeOaHusl.

JluHaMuKa MEXaHMYEeCKHMX TapMOHHMYECKUX Kosebanuit. JIuddepenmnuaibrnoe
ypaBHEHUE TapPMOHMYECKHX KojieOaHUN. YTpyrue M KBa3HYINPYTue CHIIbI. DHEPrus
TapMOHUYECKHUX KOJICOAHHIM.

KorepeHnTHOCTB KOJICOaHMIA. Crnoxenue JIBYX OJTHOHATIPABICHHBIX
FapMOHUYECKUX  KOJICOAHWW  OJIMHAKOBOW  4YacTOThl  (BEKTOpHAash  Jauarpamma
KoJiebaTenbHOro mpoiiecca). CiokeHre OJHOHANPAaBICHHBIX KOJeOaHUU C OJIU3KUMHU
yactotamu. buenus.

CnoxeHue B3aMHO TEPINEHIUKYJISIPHBIX TapMOHUYECKUX KoyieOaHuil. DUrypel
Jluccaxy.

CpoOoanble  3aTtyxaromue  kosnebanud. JuddepenuuanbHoe  ypaBHEHHE
(ypaBHEHHE JMHAMUKHM) CBOOOJHBIX 3aTyXalIIMX KOJeOaHWM W €ro pelieHue.
[TapameTpsl 3aTyxaHus.

Breinyxnennpie  koneOanus. JuddepennmansHoe ypaBHeHUE (ypaBHEHHE
JTMHAMUKH ) BBIHYKJICHHBIX KoJieOaHu# U ero pemienue. Pesonanc.

4.2. Konebanusi B MEXaHHYECKUX U AJIEKTPOMATHUTHBIX CHCTEMaX.
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['apmonnuecknii  ocuuiurATOop. DHU3MYECKMM W MAaTeMaTU4YECKHM MAasTHUKH.
[TapameTpbl ux KOIEOAHUH.

[IepemeHHBIN AnekTpuyeckuil TOK. Ero xapakrepuctuku. Konnencarop, kaTyIika
WHAYKTUBHOCTH B LIETIM TNEepeMEHHOro Toka. 3akoH Owma u mpaswia Kupxroda s
LEIEel MePEMEHHOTO TOKA.

CBoOo/HbIE U BBIHYKJICHHbIE KoJieOaHUs B KoyiebatenbHOM KoHType. Pacuer
XapaKTEPUCTUK KOJIEOaHUN.

Tpanchopmarop B 11enu nepeMeHHOro rapMOHIUYECKOTO TOKA.

4.3. O0mue cBeneHus O BOJHAX

Bosna. Kunematndeckoe ypaBHEHHE TrapMOHUYECKON BOJIHBIL. [[apameTpsl BOJIHBI
(nmMHA BOJHBI, BOJIHOBOE YHCIIO, BOJHOBOW BekrTop). llagaromias u oTpaxeHHas
oerymue BonHbI. [IpogonpHble 1 onepeyHbie BOJIHBL. BonHoBas moBepxHocTh. OpoHT
BOJIHBI.

BosHOBOE ypaBHEHHME Il MEXaHMYECKOW BOJIHBI. BOJIHOBBIE YpaBHEHUS IS
AJIIEKTPOMATHUTHOM BOJIHBI. DHEPTHS U CKOPOCTh PACIPOCTPAHEHNUS BOJIH.

MeTonb!l OJy4eHHsI U CBOWCTBA BOJIH PA3JIMYHbIX IUAIIa30HOB YacCTOT.

['eoMeTpuyeckas akyCTUKa U T€OMETPUYECKAs! ONTHKA.

Dddext lomnepa. Paccesnue, abcopOius U AUCTIEPCHS BOJIH.

PacnipocTpaHeHne BOJNH yepe3 TpaHuUILly paszeia JABYX OJHOPOIHBIX M30TPOIHBIX
cpen.

[TonspuzoBanHeie BosHBL. VX cBOlcTBa. 3ak0H Mastoca.

4.4. NurepdepeHius BOJIH

KorepentHocTh BoJIH. OniTHYECKas pa3HOCTh X0a BOJH. CTOSTYME MEXaHUYECKUE
Y DJIEKTPOMATHUTHBIE BOJIHBI.

HNuTepdepeHius BoJIH, CO3JaBaeMbIX IByMs HCTOYHUKaMHU (onbIT FOHra).

WuTepdepeniuss B IUIGHKaX M IUlacTUHKax. [losockl paBHOW  TOJIIMHBI
(uaTepdepeHnss B KIMHOOOpa3HOW TUTACTHHKE, WHTEPQPEPEHIIMOHHBIE KOJbIIA
Herorona). [Tonockl paBHOTO HaKJIOHA.

[TpakTHueckoe MpuUMeHeHne UHTepPEepeHnn (IPOCBETICHUE ONTHKHU, KOHTPOJIb
00pabOTKHN MOBEPXHOCTEH, TOYHOE U3MEPEHUE JUTHH OTPE3KOB).

4.5. JIudpaxius BOIH

[Tpunnun ['onrenca - Openens. Meron 308 Openeis.

Hudpakuus Openens. Qudpakuus OpeHens Ha KPYIJIOM OTBEPCTUU U JTUCKE.
3oHHas macTrHka. Pa3oBas 30HHAS TUIACTUHKA.

Hudpakuus Ppaynrodpepa Ha menu. Judpakuronnas pemerka. [Ipumenenue
mudpakuuu. ['onorpadus.

OneHka TIpaHULl TNPUMEHHMOCTHM 3aKOHOB T'€OMETPUYECKOM aKyCTUKH U
F€OMETPUUECKON ONITUKH

Pasznea 5. KBanToBass MexaHuka.

5.1. KopnyckynsipHO-BOJIHOBOW Tyallnu3m
TennmoBoe wu3nyuenune. Ero mnapamerpsl. PaBHOBecHOE H3IydeHHE. 3aKOH
Kupxroda. AoOcomotHo uyepHoe Tenmo. 3akoHbl Credana-bompimana u  Buna.
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HecocTosiTenbHOCTh KITACCHYECKON TEOpUHU TeruioBoro uanydenus (popmyna Penes-
JlxuHca, ynpTpaduoneroBas katactpoda; dopmyna Buna).

KBantoBas rumote3a usnydeHusi [lmanka. DOTOHBI (PHEPIHs; Macca; MMITYJIbC;
yucio (OTOHOB, BO30OYKIEHHbIX B BoJiHE). BriBon 3akonoB Credana-bonsiiMana u
Buna Ha ocHOBaHuM rumnotessl [ranka.

W3nyueHue HEUEPHBIX TEI.

OnTuyeckas MUPOMETPHSI.

BuemHunii (bOoTOdIEKTPUIECKHIA ¢ dekT. OnsIThI Cronerosa.
DKcrepuMeHTalbHbIE 3aKOHBI BHEHIHETO (GoTorddekra. YpaBHeHne DUHIITEHHA A
doTtorpdexra.

TopmosHoe PEHTT€HOBCKOE W3JIy4YCHUE. KBanToBoe 00BbsSICHEHUE

KOPOTKOBOJIHOBOM I'PaHULBI CIUTOIIHOTO CIIEKTPA U3JIyUYEHHUS.

Paccesinue poToHOB Ha AnekTpoHax BemecTBa. Dddext Komnrona.

Pa3BuTue npencrasienuii o ctpoennu aroma. Onbitel Pesepdopaa mo paccessHutio
a-dactul. SAnepHas monens atoma. CrnekTpsl usitydeHust aroMoB. @opmyina banemepa.
IToctrynatel bopa. KBanTtoBOoe umcio. Mogens aroma Bojgopoaa 1o bopy.
DHepreTu4ecKkuil CieKTp BOAOPOAONOA00HOIO aTOMA.

I'mnore3a ne bpoinsg. OnbITHOE MOATBEPKACHUE BOJHOBBIX CBOMCTB YaCTHULL
BEILECTBA.

KopnyckynsapHo-BOIHOBOM ~ Ayanu3M  (IBOMCTBEHHOCTb)  BEIIECTBA U
ANEKTPOMATHUTHOTO TOJISA - 0000IEHUE ONBITHBIX (PAKTOB.

5.2. OCHOBBI KBAHTOBOW MEXAHUKH.

KBanToBas wactuna. Ilpunuun neompenenenHocrerd I'eiizenOepra. BosHoBas
¢bynkuus. Ypasuenue lllpenunrepa. CranroHapHble COCTOSTHUS.

3ajmaya O KBaHTOBOM dYacThle B OECKOHEYHO TIJIyOOKOH OJHOMEPHOMU
MPSIMOYTOJIbBHOM MOTEHUUaIbHON siMe. KBaHTOBaHME >HEPrUM W MMIYJbCAa YaCTHULIBI.
KBanToBO-MeXaHnyeckasg 3agaya O TapPMOHUYECKOM OCHWUIATOpPE. TyHHEIBHBIN
adekT.

CnuH snektpona. CinHOBoe KBaHTOBOE unciio. [Ipunnun [laymnu.

['paHuIbl NPUMEHUMOCTH 3aKOHOB KJIACCUYECKOW (HBIOTOHOBCKOW ) MEXAHHKHU.

Pazgea 6. JiemeHTHI aTOMHOM GU3NKH

6.1. YpaBuenue lllpenunrepa misi atoma Bojopoja. KBaHTOBbIE uunciia U UX
¢bu3ndeckuit cMbIcI. MexaHW4eCKU U MAarHUTHBIN OpOUTAIBHBIA MOMEHTHI DJIEKTPOHA.
BonnoBeie (QyHKIMU 35eKTpoHa B arome Boaopona. Kiaccudukanus cocTossHUI
AJIEKTPOHA B aTOME BOJIOPOJA.

MHOro35IeKTpOHHBIE aTOMBI. PacrpeneneHue 3JEKTPOHOB MO 3HEPreTHYECKUM
ypoBHAM B atoMe. [leprnoanueckas cucrema anementoB /. 1. Menneneesa.

6.2. Uznyuenue u moriyionieHue 3Hepruu atomamu. llpasuna ordopa. Hlupuna
CIIEKTPAJIbHBIX JUHUN. XapaKTEPUCTUUECKOE PEHTTEHOBCKOE U3TydeHUe. 3aKoH Mo3mu.

CrnoHTaHHOE ¥ WHAYLHMPOBAHHOE U3NlydeHUe. IIHBepcHas 3aceleHHOCTh
HHEPreTUUECKUX YPOBHEH U CMOCOOBl ero ocymiectBieHus. [IpuHuunuanbHas cxema
JNEUCTBUS KBAHTOBOT'O reHeparopa. [[puMeHenrne onTu4ecKkux KBaHTOBBIX T€HEPATOPOB.
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Paznen 7. ®usuka TBEpAOro TeJia

7.1. Teepnmoe teno. Kpucramimueckas CTpykTypa. TenminoeMKOCTb pELIETKH
TBEPJIOTO TEA.

OO60011ecTBICHUE SJIEKTPOHOB B TBEPJIOM Tele. PacuieruieHne sHepreTuyecKux
YPOBHEN BaJEHTHBIX 3JICKTPOHOB M BO3HHUKHOBEHHE HHEPreTHUECKUX 30H. (CXeMbl
DHEPreTUYECKUX 30H JUIsl MPOBOJAHUKOB  (METAIOB), MOJYNPOBOAHUKOB U
IUBJIEKTPUKOB.

TermnoeMKoCTh AIEKTPOHOB B TBepbIX Tenax. Pacnpenenenne @epmu-/upaka.
JluHaMuKa 3JIEKTPOHOB MPOBOAUMOCTH. DHEprusi U ypoBeHb depmu. BrIpokIeHHBII
ANEKTPOHHBIN Ta3. Metaiibl. COOCTBEHHBIE M NPUMECHBIE TTOJTYIIPOBOJHUKH.

SBneHuss mnepeHoca B TBEPAbIX Tenax (TEIUIONPOBOJHOCTh PEIMIETKH U
AIIEKTPOHHOTO  Ta3a,  d3JEKTPONPOBOAHOCTh,  TepMOdJeKTpuueckue 3 eKTs).
CBepXITpOBOJIUMOCTb.

TepmonnexktponHas smuccusi. Pabota Bbixoga anexTpoHoB. KoHTakTHas pa3HOCTD
noteHuuaioB. KOHTakT JbIpOYHOTO M DJIEKTPOHHOIO MOJYNPOBOJHUKOB (p-N -
nepexoy). [TomynpoBoAHUKOBBIN T10A. BUMONSpHBINM TpaH3UCTOP.

Paznen 8. ®u3uka aTOMHOIO SAPAa U 3JIEMEHTAPHBIX YaCTHII

8.1. XapakTepuCTUKH aTOMHOIO sjpa: 3apsj, Macca, pasmep, IUIOTHOCTb.
MaccoBoe u 3apsnoBoe uncia. Cocras spa. Hykinonsl. 130Tomnbl, H30TOHBI U 1300apHl.

BzaumopeiictBue HykiioHOB. SAxepubie cunbl. Ux cBoiictBa. Jledekt macchl u
DHEPIUs CBSI3HU SLIED.

PannoakTuBHOCTS. PannoaktuBHBIE PAIBL. Kunernueckuit 3aKOH
paguoakTMBHOrO  pacrajga. IlocTtosHHas  pagmoakTuBHOro  pacmnana. Ilepuon
nmoiypacnana. AKTUBHOCTh PAJUOAKTHBHOTO BEIIECTBA. BuIbl paandoOaKTUBHOIO
pacraja.

SlnepHple peakuuMyM M 3aKOHbI cOoXpaHeHWs. Peakuus nenenus sgpa. llemHas
peakuus neneHus. [IoHsTre O siaepHOM dHEpreTuke. Peakunu CHHTE3a aTOMHBIX SJIED.
[Ipobnema ynpaBiseMbIX TEPMOSIECPHBIX PEAKITUH.

OOmme cBoMCTBa AJeMeHTapHbIX uacTull. Kiaccudukauus saeMeHTapHBIX
4acCTUL, UX B3aUMHAasl IpeBpaiacMocTs. KBapkoBas MOIEINb aIpOHOB.

®dyHaamMeHTaIbHbIE TUIIBI B3aUMOACHCTBUS U TEOpUs UX OObEAUHEHHUS.

Paznen 9. Ennnas ¢pu3znyeckasi KApTHHA MUPA U €ro 3BOJIIOIHA

9. Hepapxusi cTpykTyp ™marepuu. Yactuibl W aHTUYAcTUlbl. DU3nyecKuit
BakyyM. BeliecTBo B 3KCTpeMalIbHbIX YCIOBUSX: O€sble KapJIMKH, HEUTPOHHBIE 3BE3/bL,
YEepHBIE ABIPHl. BEmecTBO B CBEPXCUIIBHBIX JJIEKTPOMATHUTHBIX MOJAX. | alakTHKH.
Mogens 3Bomonnu Beenennoii. « TémHasy sHEprus u «réMHash» MaTepus BeeneHHo.

MakpocucTeMbl Banu OT paBHOBECUA. OTKPBITHIE JUCCHUIIATUBHBIE CHCTEMBI.
[losiBneHne camMoopraHu3aliu B OTKPBITBIX CUCTEMax W MpeBpalleHue (QuyKTyaluuid B
Makpockonuyeckue 3¢pdextol. Ponb HenuneitHocTu. [lonstue o Oudypkaumsax. Unen
cuHepreTuku. Ileprogudeckue XUMHUUYECKHE pPEaKIMd W OHOPUTMBI. JIMHAMHYECKUH
xaoc. CaMOOpraHu3aiys B )XUBOW U HEXKUBOUM TIPUPO/IE.
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dusnueckas KapTHHa MHUpa Kak Quiocodcekas kareropusi. KopmyckynspHas u
KOHTHMHYaJIbHAsl KOHLIETIIMM OMHCaHUus Mpuposl. BemectBo u mnose. CMeHa cucTeM
NOHATUH B GU3HKE KaK OTPAKEHUE CMEHBI TUIIOB PAIIMOHAIEHOTO MBIIILICHUS.

Konnenuuu Bpemenu. Ilapaaurma HpioToHa W 3BONIONMOHHAS MapajurMa.
He3zasepuiennocts pu3uku U Oyyiiee eCTeCTBO3HAHUS.

5. OBPA3ZOBATEJIBHBIE TEXHOJIOI'TU

Jnst u3ydeHus JUCHUIUIMHBI HCIOJB3YIOTCS pa3judHble 00pa3oBaTeIbHBIC
TEXHOJIOTUH:

1. TexHomOTUM MPOBEACHUS 3aHATHI B (hOpME AMAIOTOBOrO OOIIECHHS, KOTOPHIE
nepeBoaiaT oOpa3oBaTEIbHBIM IMpollecC B IIOCKOCTh AKTUBHOTO B3aMMOJICHCTBHUS
oOyuaronierocst u nenarora. OOyJaronuiicss 3aHUMAaeT aKTUBHYIO MO3UIINIO U MIPECTAET
OBITh TMPOCTO CHyILIaTeIeM CEMUHApOB WM JIeKUHMd. TexHomoruu mnpeacTaBieHbI:
TPYNIOBBIMU  JUCKYCCUSIMH, KOHCTPYKTHBHBIA COBMECTHBIM TIOMCK  PELICHHS
npoOJeMbl, TPEHUHI (MHKPOOOyYe€HHE U [Jp.), pOJIEBbIE UIPhl  (IEJOBBIE,
OpraHU3alMOHHO-/IEATEIbHOCTHBIE, THHOBALIMOHHBIE, KOMMYHUKATUBHBIE H JIP. ).

2. Jlns opraHuzaiuu mpolecca OOyYeHHST M CaMOCTOSTENIbHOM padoTh
UCIIOJIb3YIOTCSA MH(POPMALMOHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTENIbHbIE TEXHOJOTHUH,
MIPE/ICTABICHHBIE B BHUJE MEAArOrMYECKHX MPOrPAMMHBIX CPEACTB M AJIEKTPOHHOMN
uHdopmamonHo-oopazoBarenbHoit  cpenpl  (QMOC).  TexHonoruum  pacuIupsitor
BO3MOXXHOCTH 00pa3oBaTeNbHOM cCpedbl, Kak pa3HOOOpa3HbIMH IPOTrpaMMHBIMU
CpPEICTBaMH, TaK M METOJAaMU Pa3BUTHUA KPEaTUBHOCTH oOyudaeMblx. K umcmy Takux
IIPOTPAMMHBIX ~ CPEICTB OTHOCATCS MOJEJIHMPYIOUIUE IPOrPaMMBI, IIOMCKOBBIE,
MHTEJJICKTyalIbHbIE 00yYarol[ue, IKCIEPTHbIE CUCTEMbI, TPOrpaMMbl 1Jisl MPOBEACHUS
JIEJIOBBIX HID.

3. Keiic-TexHONMOrMM MPUMEHSIOTCA KaK cocod o0yyaTh PELICHUIO MPAKTHKO-
OpUEHTHUPOBAHHBIX  HECTPYKTYpPUPOBAHHBIX  OOpA30BaTENbHBIX  HAYYHBIX WM
npodeccuoHaNbHbIX TpoOseM. IIpumeHnsieTcs kak NpH YTEHHH JIEKUUH, TaK U MpHU
MPOBEICHUH CEMUHAPCKUX, MPAKTUYECKHUX U J1a00PATOPHBIX 3aHSITHIM.

4. Tlpm peanmzanuu 0oO0pa30BaTEIbHON MPOTpaMMbl C  NPUMEHEHHEM
JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN U AJIEKTPOHHOTO OOYUYEeHMUS:

- COCTaB BHJOB KOHTAaKTHOM pabOThl MO JUCUHUIUIMHE (MOAYIIO), MpHU
HEOOXOJUMOCTH, MOKET OBbITh OTKOPPEKTHPOBaH B HANpaBICHUH CHIKEHUS JOJH
3aHATUI JIEKIMOHHOTO THIIA U COOTBETCTBYIOIIETO YBEIMYEHHs AOJU KOHCYJIbTAL[UI
(TpyNMOBBIX WJIM MHIUBUYAIIbHBIX ) UM UHBIX BUJOB KOHTAKTHON paOOTHI;

- uH(OOPMAIMOHHOW OCHOBOW TMPOBEJACHUS Y4YEOHBIX 3aHATHUH, a TaKkKe
OpraHM3alli CaMOCTOSITEIbHON paboThl 00yYarOMIMXCS MO AUCHUIUIMHE (MOJIYIIIO)
ABJISIFOTCSL IPEJCTABICHHBIE B 3JIEKTPOHHOM BHJE METOAUYECKUE, OLIEHOYHBIE U HHBIE
MaTepUasbl, pa3MeIIEHHbIE B AJIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIbHON Cpejie
(BUOC) yHuBepcuteTa, B IJICKTPOHHBIX OMOJMOTEUHBIX CHUCTEMax M OTKPBITHIX
HNurepHer-pecypceax;
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- B3aUMOJICWCTBHE  OOyYarOImMXCS W  MEJaroruyeckux  pabOTHHUKOB
ocymectBisiercsi ¢ npumenenneM OWMOC yHuBepcurteTa M JIPyrux MHPOPMALHUOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH (BHICOKOH(EPEHIICBA3b, OOJIAUHbIE TEXHOJIOTHUH WU
CEPBUCHI, 1P.);

- COOTHOUICHHWE KOHTAKTHOW W CaMOCTOSTENbHOW pabOThl IO JUCIHILINHE
(MOmyNI0) MOKET ObITh M3MEHEHO B CTOPOHY YBENHYEHHUS IOCJIETHEH, B TOM 4uCIe
CaMOCTOSITEJIbHOTO N3yUeHHS TEOPETHUECKOT0 MaTepuaia.

6. YYHEBHO-METOAUYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE

6.1 Ocnoenasn rnumepamypa

1. Ky3nenos, C. 1. Kypc ¢busuku ¢ npumepamu peiieHus 3aad [ IIeKTPOHHbBIN
pecypc] : yue6HOoe mocobue st By30B [['pud MunobpazoBanus PO]. Y. 1. MexaHnuka.
MonexynspHas pusuka. Tepmonunamuka / C. . Ky3uenos. - 3-e uza., nepepad. u JOII.
- Camkr-Iletrepoypr : Jlamp, 2014. - 463 <c¢. - Pexum pgocryna:
http://e.lanbook.com/book/42189/.

2. Kysnenos, C. U. Kypc pusuku ¢ mpumepamu peiieHust 3a1au [ IIEKTPOHHbBIN
pecypc] : yueOHoe mocobue i By3oB [I'pud MwunoOpazoBanuss PD]. Y. 2.
OnextpuyectBo U MarHetu3Mm. Konedanus u Bonuel / C. U. Ky3nenos ; [mox pexa. B. B.
JlapuonoBa]. - 4-e uzz., nepepad. u gon. - Cankr-IletepOypr : Jlans, 2015. - 411 c. -
Pexxum moctyma: http://e.lanbook.com/book/53682/.

3. Ky3nemnos, C. 1. Kypc ¢dusuku ¢ npumepamu peiieHus 3aaad [ IIeKTPOHHBIN
pecypc] : yaebHoe mocobue nis By3oB [['pud MunobpazoBanus P®]. Y. 3. Ontuka.
OcHOBbI aTOMHOW (PU3MKM W KBAHTOBOM MexXaHMKU. DuU3MKa aTOMHOTO Sapa H
anemenTapubix dactui] / C. W. Ky3nenos ; [mox pen. B. B. Jlapuonona]. - 4-¢ u3.,
nepepad. u gom. - Cankrt-Ilerepoypr : Jlanp, 2015. - 335 c. - Pexum nocrymna:
http://e.lanbook.com/book/53685/.

4. UsnueB A. JI. ®usuka : yuebHoe nocodbue ans By30B [I'pud MunobpHay-ku
P®] / A. JI. UBnues. - 2-¢ u3a., ucnp. - Cankr-IlerepOypr : Jlanp, 2009. - 672 c. -
Pexum noctyna: http://e.lanbook.com/book/163/

5. Kanamnukona, JI.B. ®uszuka: yueOHOe mocoOue [DIeKTpoHHBIA pecypc] :
yueb. mocodue — DnekTpoH. naH. — Mocksa : ®JIMHTA, 2017. — 60 c. — Pexum
noctyna: https://e.lanbook.com/book/91033. — 3aru. ¢ skpana.

6. Imutpuena, E. . ®usuka : yuednoe nocodue / E. U. JImutpuena. — 2-e uzs.
— CaparoB : At Ilm DOp Memma, 2019. — 143 c. — Pexum poctymna:
http://www.iprbookshop.ru/79822.html.

7. I'pabosckuii, P. U. Kypc ¢usuku [InexTpoHHBINH pecypc] : yueOHoe mocobue
st By3oB [['pud MunoOpuayku P®] / P. U. 'paboBckwmii. - 12-e uzn., crep. - CaHKT-
[TerepOypr: Jlanb, 2012. - 607 C. - Pexum JIOCTyIIA:
https://e.lanbook.com/reader/book/3178.

8. KamamnukoB H. II. O6mas ¢usuka. COOpHUK 3aqaHUN U PYKOBOJCTBO K
peuieHuro 3aaad : yueoHoe nocooue / Kanamuukor H. I1., MypaBseB-Cmupnos C. C.
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— Cankr-Ilerepoypr : Jlawp, 2020. — 524 c¢. — Pexum pocryna:
https://e.lanbook.com/book/130574.

9. Kysnenos C. U., Porozun K. U. CnpaBounuk no ¢usuke : yuebHoe nocoodue. -
CapatoB : IlpodobOpazoBanue, 2017. - 219 <c¢. - Pexum pgocryna:
http://www.iprbookshop.ru/66399.

10. T'ynmun JI. B. 3agaun no kypcy ¢usuku [Texcr: DnekTpoHHBIA pecypc] :
yueOHO-MeToInueckoe nocodue A By3oB [['pud Munobpuayku PO] / JI. B. I'ynun, C.
B. Anaxos ; Poc. roc. mpod.-nea. yu-t. - EkarepunOypr : U3znatensctso PITIITY, 2015.
- 103 c. Pesxum nmocryma: http://elar.rsvpu.ru/handle/123456789/4597

11. CaBenseB U. B. Kypc obmeit ¢pusuku. B 5 1. Tom 1. Mexanuka : yuebHOE
nocobue ms By30B / CaenwseB U. B. — Canxr-IletepOypr : Jlans, 2021. — 340 c. —
Pexxum nocryna: https://e.lanbook.com/book/153686.

6.2 /lononnumenvnas numepamypa

1. Bucman I'. A. Kypc obmieii ¢pusuku. B 3 1. Tom 1. Mexanuka. MonekymsipHas
¢usuka. Konebanust u BoyHbI : yueOHoe mocobue / 3ucman I'. A., Togec O. M. —
Cankrt-IletepOypr : Jlawp, 2021. — 340 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/163406.

2. Mexanuka : yueOHoe nocooue / 0. b. Pykun, P. A. Xunun, J[. B. XBan [u

ap.]. — 4-e uzn. — BopoHex : BopoHexckuil rocymaapCTBEHHBIM TEXHUYCCKHUM
yauBepcutet, ObC ACB, 2020. — 198 c¢. — ISBN 978-5-7731-0865-8. — Tekcr :
ANEKTPOHHBIN // DnekTpoHHO-0ubanoTeunas cucrema IPR BOOKS : [caiiT]. — URL:

https://www.iprbookshop.ru/108178.html

3. Cuitun, B. I'. MonekynsdpHasd ¢u3uka B JKU3HM, TEXHHUKE W MPUPOJIE
[OnexTpoHHBIN pecypc] : yueOHoe mocobue [mns By3oB]| / B. I'. CeituH. - CaHKT-
[etepOypr : Jlanb, 2016. - 624 c. - Pesxum noctyma: http://e.lanbook.com/book/75531/.

4. CaBuenko H. E. Pemenue 3amau no ¢usuke : ydeOHoe mocobue. - MUHCK :
Brimiimas IKOJIA, 2011. - 479 C. - Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/20271.

5. EnkanoBa T. M. IlpakTukym 1o Kypcy «DIEKTPHUUYECTBO U MATHETH3M) :
npaktukyM. - CapatoB : A I[lu Op Menua, 2017. - 255 c. - Pexum pocrymna:
http://www.iprbookshop.ru/71578.

6. 3axapoBa-ConoBbeBa A. B. @usnueckre MojieNii B €CTECTBO3HAHUY ;| YYeOHOE
nocobue. - OpenOypr : OpeHOyprckuil rocy1apcTBeHHbIN yHUBepcuteT, 2014. - 96 c. -
Pexum nocryna: http://www.iprbookshop.ru/33664.

7. EnxanoBa T. M. Ilpaktukym no MoJeKyJsipHON ¢u3uke : yueOHOoe mocooue. -
CapatoB : Au Ilm Dp Memma, 2018. - 146 c. - Pexum pgocryna:
http://www.iprbookshop.ru/72811.

6.3 Ilpocpammmnoe obecneuenue u Hnmepuem-pecypcol

NuTepHeT-pecypcest:
1. Hayunas AIEKTPOHHAs oubnuoTexa. Pexxum JOCTyTIa:
http://elibrary.ru/defaultx.asp
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2. Ilyonmunas snekTpoHHas oubnuoreka. Pexxum mocryma: http//gpntb.ru

3. BcemupHnast BupTyanbHas oubaroreka. Pexxum qoctyna: http://www.vlib.org

4. Poccuiickas HalmoHaj bHas OnonmoTeka. Pesxum goctyma: http://www.rsl.ru

5. Hayku u TexHHMKa. DIIeKTpOHHAs Oubanoreka. Pexxum moctyma: http://n-t.ru

6. DiekrpoHHas OubOnnoTeka yueOHMKOB. Dwusuka. Pexum pocrymna:
https://studentam.net/content/cateqory/1/98/108/

[TporpammHoe obecnieueHue:

1. Onepanuonnas cucrema Windows.

2. Oducnas cucrema Office Professional Plus.

3. IlporpammHoe obecrieueHue sl opranuzanuu BeOduHapoB Mirapolis Virtual
Room.

NudopmarmonHbie CUCTEMBI U TIAT(HOPMBI:

1. Cucrema nuctaHIimoHHOTrO 00yueHus «Moodley.

2. Undopmanmonnas cucrema «Taiimiiaiiny.

3. [Inardopma s opraHu3anuy U npoBeneHus BebunapoB «Mirapolis Virtual
Roomy.

/. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JUCIHUIIJIMHbI

HepequL MaTCPpUAIIBHO-TCXHUYICCKOI'O oOecreyeHus JIIA pcain3daliin
O6pa3OBaTCHBHOFO Imponeccca 1o JUCHUIIJINHC!:

1. YueOHas ayuTopHs 1J1s NPOBEACHUS 3aHITUH JIEKIIMOHHOTO THIIA.

2. VYuyeOHas  ayauTopusi AN NPOBEACHUS  3aHITHA  CEMUHApPCKOIO
(IpaKTUYECKOro) TUMa, MPOBEACHUS T'PYNIOBBIX W HHIWBHUAYAIbHBIX KOHCYJIbTALUH,
MIPOBEICHMS TEKYILIETO KOHTPOJISI U MPOMEXYTOUHON aTTECTALUU.

3. JIabopaTopusi MEXaHUKU U MOJIEKYJIIPHON (PU3HKHU.

4. JTabopaTopusi ONTUKA U ATOMHOU (PUBHKHU.

5. JJaGopatopus 31eKTpUueCcTBa U MarHeTu3Ma.

6. [lomenieHus AJisi CaMOCTOSITENbHON PabOTHI.

7. Y4uebHO-IKCTIepUMEHTaIbHas JabopaTopusi.
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