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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. HopMupoBaHre TOUHOCTH U TEXHUYECKUE U3MEPEHUSL.
. DIIEKTPOTEXHHUKA U DJIEKTPOIPHUBO/I.
. be3omacHOCTE )KU3HEAEATESIILHOCTH.
. MeramioBeneHue u TepMuueckas o0padoTka METaJIJIOB.
. Teopernueckas 1 IpUKIIagHas MEXaHUKA.
. BbICOKOTEXHOJI0rMUHOE 000PpY10BaHUE CBAPOUHBIX U MJIA3MEHHBIX TPOLIECCOB.
. [IpoexTrpoBaHre CBapHBIX KOHCTPYKLIHHM.
. Texnonoruu u 060py10BaHNE CBAPKU JaBICHUEM.
. TexHonoruu u 060pyI0BaHUE AIEKTPOIYTOBOM CBAPKHU.
10. ®U3MKO-XUMUYECKHE MTPOLIECCHI B IIA3MEHHBIX U CBAPOYHBIX TEXHOJIOTHSX.
11. [Ipon3BoACTBO CBAPHBIX KOHCTPYKIUH.
12. Texunyeckoe TBOPUYECTBO B CBApKe.
13. CoBpemMEHHbBIE MAaTEpHUAIIBI B MAILIMHOCTPOEHHUH.
14. TexHOJIOTUY TA30BOM U IJIa3MEHHOU 00pabOTKH METaJIJIOB.
15. Hayuno-uccienoBarenbckas padora.
16. IlpenaumniaomMHas NpakTHKA.
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3. PE3YJIBTATBI OCBOEHUSA JUCHUIIVINHBI

JucuuninuHa HanpaBjieHa Ha (POPMUPOBAHUE CIIETYIOMINX KOMIIETCHIIUMI:

e VK-1 CnocobeH ocCylecTBIATh IOUCK, KPUTHYECKH AaHAM3 WU CHUHTE3
uH(pOpMaIIMH, MPUMEHSATh CHCTEMHBIN MOAXO0/ /I PEIICHUS TOCTABICHHBIX 3a/1a4;

e OIIK-8 CnocobGeH oCcylIecTBIATh NeAaroruueckyro JAesiTeIbHOCTh Ha OCHOBE
CHeIUaIbHBIX HAYUYHbIX 3HAHUH;

e [IKO-7 CnocobeH HCHONB30BaTh COBPEMEHHbIE MPOdecCHOHATBHO-
MEeAarornyeckKue TEXHOJOTHH, (OPMBI, CPEICTBAa M METOAbl MPO(HECCHOHATHLHOTO
oOyueHHUs U JAMATHOCTUKH B TPOIECCE OpTraHU3alMU H3yUeHUs y4eOHBIX MPEIMETOB,
KYpPCOB, JTUCHUIUIAH (MOJTYJIEi), MPAKTHK;

e [IKO-8 CnocobeH BBIMOTHATH AEATEIBHOCTh M (WMJIM) JEMOHCTPUPOBATH
AJIEMEHThl ~ OCBaMBaeMOM  OOyYalolUMHUCS  JAESATEIBHOCTH,  MNPEyCMOTPEHHOMN
MporpamMMoi y4eOHOTo NMpeaMeTa, Kypca, JUCIUIUIMHBI (MOJTYJIs ), TPAKTUKH.

B pe3ynpTaTe 0OCBOCHMS TUCUUIUIUHBI (MOYJIs) 00yYaroIUNCs JOKEH:

3HaTh!

31. OcHOBHbIE (DU3UUECKHUE SIBJIICHUS U OCHOBHBIE 3aKOHBI (PU3MKH; TPAHULIBI UX
MIPUMEHUMOCTH, IPUMEHEHHE 3aKOHOB B BaXKHEHIIINX MPAKTUYECKUX MPHIIOKEHUSX;

32. OcHOBHblE (PU3MYECKHME BEIWYUMHBI M (U3UYECKHUE KOHCTAHThI, HX
ONpeNEeNIeHUE, CMBICH, CIIOCOOBI U €AMHUIIBI UX U3MEPEHUS;

33. ®@yHaMeHTalbHbIE (PU3UUYECKHE OIBITHI U UX POJIb B Pa3BUTUHU HAYKHU;

34. HazHaueHue v MPUHIUIBI JEHCTBHS BAXKHEUIINX (PU3UUECKUX PUOOPOB.

YMmerTs:

VY1. O0bSICHUTH OCHOBHBIC HA0IIOJaEMbI€ TIPUPOIHBIC U TEXHOTEHHBIE SIBICHUS U
3¢ dexTsI ¢ mo3unuii PyHaIaMeHTaTIbHBIX (U3UYECKUX B3aUMOCHCTBUM;

V2. Vkazarb, Kakvue 3aKOHbI OMTUCHIBAIOT JaHHOE SIBICHHE WIH YD (DEKT;

V3. IcTOMKOBBIBATH CMBICH (PU3UYECKUX BEJTUYHMH U MOHSATUH;

V4. 3anuceiBaTh ypaBHEHUS 111 (PU3NYECKUX BEIUYUH B CUCTEME CH;

V¥5. PaGortate ¢ mpubopamu U 00OpyIOBaHHUEM COBPEMEHHOUN (U3UYECKON
nabopaTtopuu;

V¥6. Mcnonp30BaTh pa3inyHble METOJUKH (PU3HUECKUX U3MEPEHHUN U 00paboTKU
AKCIIEPUMEHTAJIbHBIX JaHHBIX;

VY7. Wcnonb30BaTh METOJbI aJ€KBATHOTO (PU3MYECKOTO W MATEMAaTHYECKOTO
MOJICTUPOBAHUSA, a TaKXK€ MPUMEHSITh METO/Abl (PU3UKO-MATEMATUUECKOTO aHajau3a K
PEIICHUIO0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHUYECKUX TTPOOIIEM.

Bnanetn:

B1l. MerogamMu HCHONB30BaHHMS OCHOBHBIX OOMEePU3NUECKUX 3aKOHOB U
NPUHIMIIOB B BAXKHEHIIINX MPAKTUYECKUX MTPUIIOKECHUSX;

B2. MerogamMyu TpUMEHEHHS OCHOB (PHU3MKO-MAaTEeMaTHUYCCKOrO0 aHaIM3a Is
pELICHUsI €CTECTBEHHOHAYYHBIX 3a/a4;
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B3. 3nanneM npaBWILHON IKCITyaTalli OCHOBHBIX MPHOOPOB U 000PYI0BAHUS
COBPEMEHHOM (pu3nuecKoi 1abopaTopuu;

B4. Meromamu 00pabOTKH M HHTEPIPETUPOBAHHUS PE3YTbTATOB IKCIIEPUMEHTA;

B5. MeromamMu uCHonb30BaHUsI (U3UYECKOTO MOJCIMPOBAHUS B WHIKCHEPHOU
NPaKTHKE.

4. CTPYKTYPA U COAEP KAHME JTUCIHUIIJIMHbI

4.1 Oovem oucyunaunvl u 6UObl KOHMAKMHOU U CAMOCHOAMENbHOU PAdOmbl

OoOmas Tpy10EMKOCTh AUCIMILIMHBI cocTaBisieT 6 3ad. ex. (216 gac.), cemecTpsl
uzydyeHus — 1, 2, pacrpesiereHue mo BujaM padoT npeacTaBieHo B Taom. No 1.

Ta6J'II/II_Ia 1. Pacnpez:eneHI/Ie TPYAOCMKOCTH OTUCHUILIIMHBI 110 BHaM pa60T

Bun pabotel dopma 00ydeHus
O4Has
CemecTp n3y4yeHus
1, 2 cem.
Kou-Bo yacoB

OO6mast TPyJOEMKOCTh JTUCHUIIIUHBI IO 216

y4eOHOMY IUIaHY

KonrtakTHas paboTa, B TOM 4YHCIIE: 80

Jlexkun 32

[IpakTuyeckue 3aHATUS 32

JlaGopatopHbie pabOThI 16

CamocrosiTenpHas paboTa CTyAeHTa 136

[IpomexxyTouHnast —aTTecTanusi, B TOM

quCIIe:

DK3aMeH 1,2 cem.

*Pacnpeodenenue mpyooemkocmu no 8u0am KOHMAKmMHoOU pabomsl 0Jist 3a04HOU hopmbl
00yYeHuss (Npu HAIUYUU) KOPPEKMUPYEemcs 8 COOMBemcmseuu ¢ yueOHbIM NIAHOM 3A0YHOU
Gdopmvl 00yuerHusL.

4.2 Cooeporcanue u memamuueckoe naAGHUPOBAHUE OUCUUNTUHBL

Tabmuma 2. TemaTndeckui I1aH JUCIIUILIMHBI

Haumenoanue pa3nenoB u tem Cent Bcero, Buna xonTakTHOU

CPC
JCHUTUINHBI (MOTYIIs) Jac. paboTHI, yac.
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= % =

2 |EE|TE
1. Mexanuka 1 50 8 8 4 30
2. MonexymsipHasi pu3uKa u 1 32 4 6 2 20
TEPMOIMHAMHKA
3. DIIEKTPpUUYECTBO U MarHETU3M 1,2 40 6 10 4 20
4. KoseOaHus ¥ BOJIHBI 2 43 5 4 4 30
5. KBaHTOBas MEXaHUKa. 2 17 3 2 - 12
6. DneMeHThl aTOMHON (DPU3HKH 2 12 2 2 2 6
/. ®dusnKa TBEPAOro Teja 2 8 2 - - 6
8. ®u3rKa aTOMHOTIO sJipa U 2 7 1 - - 6
DJICMEHTAPHBIX YACTHII
9. Enunas ¢pusnyeckast KapTuHa Mupa 2 7 1 - - 6
1 €r0 DBOJIIOINHU

*Pacnpedenenue uacoé no pasdeiam (memam) OUCYUNIUHBL O 3A0HHOU GopMbl
00YUeHUSL OCYUIeCMBIISIENCIL HAYUHO-NeOd202ULeCKUM PAOOMHUKOM, 8€0VUUM OUCYUNTUHY .

4.3 Cooeporcanue pazoenoe (mem) oucyuniun

Pasznena 1. Mexanuka

1.1.BBenenue

[Tpenmer @u3uku. Meroapl (QU3NYECKOTO HUCCIEIOBAHMS: SKCIIEPUMEHT,
runoresa, Teopus. Ponb MoienbHbIX npeacTaBieHui B pusnke. Ou3nyeckre BeTUYUHbI
U CHUCTEeMbI eIMHUIl (U3UYECKUX BenudnH. M3mepenne hu3ndeckux BeTUYUH U OlEHKa
TOYHOCTH (JOCTOBEPHOCTH) MOJTYUYEHHBIX PE3yIbTaTOB.

Mexanunueckoe nsmxeHue. Cucrema orcdyera. OCHOBHBIE MOJEIH MEXAHUKU:
MarepuaibHas TOuka, (GU3MYECKOE TeNlo, CIUIOMIHAs cpefa. MHepiuaibHble CUCTEMbI
orcuera. Kiaccuueckne moctynarbl 00  aOCOMIOTHOCTH W HEMPEPBIBHOCTH
MIPOCTPAHCTBA U BPEMEHHU.

1.2. KuneMatuka MaTepuaibHOM TOYKHU U aOCOIOTHO TBEPIOTO Tela

Teno orcuera. Cucrema orcuera. Pammyc-Bextop. Tpaexkropusa. Ilyrs.
[Tepememienue. Cxopocth. YckopeHnue. CrocoObl onmucaHus IBUKEHUS: JUHEHHbIE U
VIJIOBbIE KHHEMAaTHYECKHE BEJIWYUHBI. B3auMOCBSI3b JIMHEHHBIX M YIJIOBBIX
MEePEMEHHBIX.

IlocTtynarenpHOE JBUKEHUE.

JIBmkeHne 1o OKpYyXHOCTU. BpamarenbHoe nBwxkeHue. YHacrora u mnepuon
Bpaienusi. HopmasibHOE (LIEHTPOCTPEMUTENBHOE), TaHT€HIMAIbHOE (KacaTelbHOE) U
IIOJIHOE YCKOPEHHUs. MTHOBEHHAsl OCh BPAILICHHUS.

1.3. Jlunamuika ABUKEHUSI MaTEPUAITBHON TOUYKH M a0COIOTHO TBEPIOTO Tea

Cuna. Ilpunnun cynepnozuniuu. CBoOomHass MarepuanbHas Todka. l[lepBblit
3akoH Hptorona. MHepuuanbHbie cucteMbl oTcueta. MHepus, Macca, UMITyJIbC TeJa.
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Bropoyn 3axkon Herorona. Mmnynsc cwuibl. Llentp mace. Tperunt 3axkoH HrprotoHa.
[IpeobpazoBanus ['amumes. [IpaBuiio ciioxkeHusi CKOPOCTEH B KIIACCUYECKONM MEXaHUKE.
3akoH BceMupHoro tsarorenus. Cuna Tsxectu. Bec tema. Peaknus onopsl. Ymopyras
cuna. Cuina TpeHus.

MoOMEHT uMITyJIbCa U MOMEHT CHJIbl. MOMEHT MHEPIIMU MATEPUAIBHON TOUKHU U
TBepaoro Tena. OCHOBHOM 3aKOH JMHAMUKH BpalllaTebHOTO IBWKEHUSA. Teopema
[Teitnepa.

YcnoBus paBHOBECHS TBEPAOTO TEIA.

1.4. HeunepuuanbHbie cUCTEMbI oTcueTa. CUIIbl HHEPIIUU

Heunnepuumanbsuble cucrembl otcuera. Cuibl mHepuuu. lIprmMeHeHue 3aKOHOB
KJIACCUYECKOM MEXAHWUKM JUI PELICHHs 3a/1ad, CBA3AHHBIX C HEWHEPLUAJIbHBIMU
CUCTEMaMU OTCYETA.

1.5. Mexanuueckasi SHeprusi 1 pabota

PaGora. PabGora mpu BpamaTeJbHOM JABWKEHUM. MOIIHOCTh. DHEpPrus.
Kunernueckass »5Hepruss mNpuU TMOCTYNATEIbHOM H  BpallaTEIbHOM JABUKEHHH.
[ToreHunanbHast sHeprus. KoHcepBaTUBHBIE M HEKOHCEPBATUBHBIE CUJIbI. B3auMOCBs3b
MEXAY NOTEHIUAIBHOM SHEPIrUEN U KOHCEPBATUBHOW CUIIOM.

1.6. 3aKOHBI COXpaHEHHS B MEXAHUKE

BHemiHue ¥ BHYTpEeHHHE CUJIBI. 3aMKHYTbIE (M30JMPOBAHHBIE) CHCTEMBI TEll.
3aKOH COXpaHEHHS HMMITyJIbCa. 3aKOH COXpaHEHUs MOMEHTa ummyibca. CoynapeHue
Ten. AOCOIIOTHO YIIPYTU U HEYNPYTHI LIEHTPAIbHBIE YIaphl.

[TomHas MexaHuyecKas SHEPTrUs. 3aKOH COXPAHECHUSI U U3MEHEHUS MEXaHUYECKOU
DHEPIUHU.

BceoOuinii 3ak0H COXpaHEHUs1 SHEPTUU.

1.7. DmeMeHTHI cienuaibHOM TEOPUH OTHOCHUTEIIBHOCTH

[locTynarsl cnenuanbHONW TEOPUHU OTHOCHUTEIIBHOCTH M HX JKCHEPUMEHTAIBHOE
obocHoBanue. [IpeoOpazoBanus Jlopenmna. CneactBusi u3 npeoOpazoBanuii JlopeHiia:
OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTH U MPUYUMHHOCTb, OTHOCUTEIBHOCTH WUHTEPBAJIOB
BpeMeHU U JIHH. CJI0KeHUEe CKOPOCTEM.

IlepBpiii 3akoH HproroHa. PemaruBucTckui ummynsc. Bropoit 3akoH HeroroHa
(OCHOBHOUM 3aKOH) PEJSITUBUCTCKOW NMHAMHMKU MaTepUaIbHOM TOYKH. TpeTuil 3aKoH
Hrrotona. Unes 61mM3koaeiCTBYS U JaTbHOICHCTBHUS.

PaGota u »Hepruss B cCHEIMAIbHOW TEOPHH OTHOCUTEIHHOCTU. B3anMocBs3b
Macchl U dHepruu. COOTHOIIEHNE MEXKY MOJIHOW SHEPTUEN U UMITYJIbCOM YaCTHULIBIL.

['paHuLIbl NPUMEHUMOCTH KJIACCUYECKON (HbIOTOHOBCKOM ) MEXAHHKH.

Paszgea 2. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA

2.1.PaBHOBeCHEBIE CBOMCTBA UACAJILHOIO ra3a

MUKpOCKONIMYECKHE M MAaKpOCKONMMYECKue mapamMerpbl. CTaTUCTUYECKUU |
TEPMOJUHAMUYECKUM METO/bl UCCIICIOBAHUS CUCTEM, COCTOSIIMX U3 OOJIBIIIOrO YKCIIa
CTPYKTYPHBIX 3JIEMEHTOB.

YpaBHeHUE COCTOSIHUA HIealIbHOTO Ta3a (ypaBHeHue Knanelipona-MeHneneea).
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OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOpUU ISl JIaBJICHUS
uaeanpbHoro rasa. Pacnpenenenne Makcgenna. XapakTEpHbIE CKOPOCTH JIBHXKEHUS
CTPYKTYpPHBIX 3yieMeHTOB. bapomeTrpuueckas ¢hopmyna. Pacnipenenenue bonbiimana.

BHyTpeHHss1 3Heprus wuAcanbHOro rasza. Teopema O paBHOpACIpEIEICHUN
HHEPTUU IO CTENEHSIM CBOOOIbI CTPYKTYPHBIX 3JIEMEHTOB.

Pabota u Teruonepenayda, kak a8e GopmMbl oOMeHa sHeprueil. IlepBoe Hauaso
TepMoauHaMUKU. OOpaTuMble U HEOOpaTUMBbIE TEPMOJAMHAMUYECKUE TIPOILECCHI.

Tennoemkocth. Pabota mpu m3MeHeHnn oObema Taza. YpasHeHue IlyaccoHa.
Kpyrossie Tepmonnnamuyeckue npoueccsl. [ukn Kapho.

CraTUCTHYECKHI BEC COCTOSIHUSI CUCTEMBI (TEPMOJMHAMUYECKAsT BEPOSTHOCTD).
Ourtponus. Bropoe Hauano TepMOJIMHAMUKH.

2.2.PeanbHble 1a3bl U KAJIKOCTUA. Da30BbIE MEPEXOIBI

VYpasuenue Ban-nmep-Baansca. ®a3pl u ycnmoBus paBHOBecus ¢a3. dazoBbie
npeBpamieHua. ®dazoBble guarpammbl. CBolcTBa peanbHbIX ra3oB. (CBoiicTBa
KUJIKOCTEH.

2.3.®Du3uKa HEPABHOBECHBIX MTPOLIECCOB

DEHOMEHOJIOTUYECKUE  3aKOHbl  sBJI€HUW  mepeHoca. CpenHee  4MCIO
CTOJIKHOBEHHM U CpenHss JJIMHAa CBOOOJHOrO IMpoOera CTPYKTYPHBIX 3JIEMEHTOB.
MonekynasipHO-KHHETHYECKask TEOpHUsl SBJICHUMN MepeHoca. MUKPOCKONMYECKUE TEOPUH
mubdy3un, TEIIONPOBOJHOCTH U BA3KOCTH. 3aBUCUMOCTH BEJIUYHHBI KOIPPUIIUESHTOB
MepeHoca B ra3ax OT JaBJICHUS U TEMIIEPATYpPHl.

Paznen 3. DiiekTpru4ecTBO U MarHeTU3M

3.1. DmekTpocraruka

3akon Kymona. Dnektpuueckuid 3apsan. CBOWCTBA 3apsaa. 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsa.

DJIeKTpOCTaTHYECKOE TMoje. HamnpsyKeHHOCTh  DJIEKTPOCTATUYECKOTO  MOJIA.
CuIioBbI€ TUHUU JIEKTPOCTATHYECKOTO OISl U UX CBOMCTBA.

[IpuHnun cynepno3uuuu. Pacuer HanpsiKEHHOCTEHM JJIEKTPUYECKUX IIOJIEU
HETOUYEUYHBIX 3apSAI0B.

Teopema ['aycca qs anektpocrarndeckoro noiist. [Ilpumenenue reopemsl ['aycca
JUISL pacuera MoJiel HETOYEUYHBIX 3apsio0B.

PaGota cun snexkrpocraruueckoro moss. [lotenmuman. Ilupkynamust BekTopa
HANpPsDKEHHOCTH. B3auMMOCBSA3p  HANPSKEHHOCTH  BJIEKTPOCTATUYECKOrO0 TOJS U
MOTEHIMAJIA MOJIA. DIEKTPUUECKUN TUMOJIb.

Hwusnextpuk. [lonspuszanms IUAIEKTPUKOB. DIIEKTPUUECKOE MOJIE B JUAIICKTPUKE.
Bektop mnonspuzanuu. J{udnmekTpuueckas BOCIPUUMYUBOCTB. JlWdnekTpudeckas
MPOHUIIAEMOCTh  cpefibl. BekTop HMHAYKIMHU 3JICKTPUUYECKOrO MoJiai  (BEKTOp
ANeKTpuueckoro cmemienus). Teopema I'aycca miisi MHIYKUUU 3JIEKTPUYECKOTO TMOJIS.
Pacuer snekTpudeckux mosiei 3apsigoB B BEUIESCTBE.

Tunel QUAJIEKTPUKOB.

[IpoBoHMKM B 3iekTpuyeckoM nose. Pacripenenenue 3apsaoB B MPOBOJHUKAX.
DJIeKTpUYECKasi €MKOCTh YEJIMHEHHOTO MPOBOJAHUKA. OJEKTpUYECKass E€MKOCThb
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KOHJIGHCaTopa. OHeprus JJieKTpuueckoro mnojia. OO0beMHas IUIOTHOCTh JHEPTrUH
AIEKTPUYECKOTO MOJIS.

3.2. IIoCTOSTHHBIN JIEKTPUUECKUN TOK

DONeKTpUYeCcKUd TOK, €ro XapaKTEepUCTUKU W YCJIOBHS cyliecTBoBaHus. Cuia
TOKa, Pa3HOCTh MOTEHIUANIOB, JIEKTPOABMKYIIASL CUJa, JICKTPUUYECKOE HANpSKEHUE.
3akon Oma Jij1sl yyacTKa LIeTd B MHTErpalibHON U nuddepernuanbion hopmax. 3aKoH
Oma 111 HeOTHOPOJHOTO ydacTka 1enu. 3akoH Oma s 3aMkHyToM menu. [IpaBuia
Kupxroda. Pabora snexkrpuyeckoro toka. 3akon J[xoyns-JleHiia B mHTErpambHON U
audepeHnnanbHoi hopme.

DONEeKTpONpOBOASAIIME CBOMCTBA MaTepHasioB. [IpOBOAHMKH, IUBIEKTPHUKH,
MOJIYITPOBOJHUKH. DJIEKTPHUYECKHUI TOK B TBEPABIX TeJaX, )KUIKOCTAX, I'a3aX U BaKyyMe.

Tema 3.3. Maraurocratuka

MaruutHoe B3aMMOJAEHCTBHE KaK pPENATUBUCTCKUN 3(dexT. MaruutHoe moie.
Wuaykuust MarautHoro mnonst. ['paduueckoe u300pakeHHE MAarHUTHBIX —IOJIEH
(MarHuTHBIE CUIIOBBIE TMHUM). BUXxpeBoil XapakTep MarHUTHOTO TOJISI.

OnemeHT Toka. 3akoH buo-CaBapa. Ero mpumeHeHume K pacdyeTy MarHUTHBIX
II0JIEN IPOTSKEHHBIX TOKOB.

Teopema ['aycca miud MHAYKIMM MAarHUTHOrO Ioss. Teopema O LUPKYJISLUUA
BEKTOpa MAarHUTHOM WHAYKUMHU. lIpuMeHeHue TteopeMbl O LMPKYJALUU BEKTOpA
MAarHATHOW HHAYKIMU K pacuyeTy MarHUTHBIX MOJIEU MPOTSKEHHBIX TOKOB.

3akoH Awmmepa. MarHuTtHOe B3aWMOJEWCTBUE MAPAIIIEIBHBIX JJIEKTPUUYECKHUX
TOKOB. EnmHnma cwibl Toka - ammep. Cuibl MU MOMEHT CHJ, JCHCTBYIOIIME Ha
3aMKHYTBIN JIEKTPUUECKUN TOK B MAarHUTHOM T1oJjie. PaboTa, npu moBOpoOTE 3aMKHYTOI'O
TOKa B MarHuTHOM nosie. MarautHeli motok. Cuna Jlopenua. JIBrykeHHe 3apsSKEHHBIX
gacTull B MarHuTtHoM moJie. [Tpunuun aeiictBust MI'J[-renepatopa. Dddext Xoina.
Y CckopHUTEH YacTHII.

Marneruk. HamarHuuuBaHMe MarHeTMKOB. MarHutHoe II0J€ B BELIECTBE.
BekTop HamMarHWM4YMBaHMs, MarHUTHAasE BOCIPHUMMYHMBOCTb, OTHOCUTEIbHAS MarHUTHAas
IIPOHUIIAEMOCThb. HanpspkeHHOCTs MarHuTHOro 1moss. TeopemMa O  LUPKYJSILUA
HaIIPsPKEHHOCTU MarHUTHOTO Touisl. Pacuer mapaMeTpoB MarHUTHOTO I10JIS B BELIECTBE.
MarsuTHbIE CBOMCTBA MaTEPUAJIOB.

3.4. DneKTpoMarHeTu3M

SIBrIeHHME SJIEKTPOMArHUTHOM MHAYKUMH. 3aKOH DJJEKTPOMATHUTHOW WHIYKIIUU
(3akoH Dapanest, npasuio Jlenua). Maaykuuonnsie Toku. CKUH-3PHEKT.

SBnenne camomHaykiuu. MHAYKTUBHOCTH. llepexomHble MPOLECCHI B LEMH,
coliepKalle KaTylky MHAYKTUBHOCTH. fIBieHue B3auMHON uHAyKuus. Koadduuuent
B3aUMHOM HMHAYKIMH. ODHEPrus MarHUTHOro mojisi. OO0bemMHas IUIOTHOCTh JHEPrUu
MAarHATHOTO TOJIA.

MarauToanexkTpuieckass MHAYKIUS (3akoH MakcBemia il TOKa CMEILEHHS).
Cucrema  ypaBHeHud  MakcBemwia.  DJEKTPOMarHuTHOE  Mmojie  (CKOpPOCTh
pacnpocTpaHeHHs], 00beMHas IIIOTHOCTb SHEPTUH, IIJIOTHOCTh IMOTOKA SHEPTUN).

Pa3nea 4. KoJsie0aHus v BOJIHBI
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4.1. OOmas Teopust KoaebaHu

[Tonsitue konedarenbHoro aBuxkeHus. ['apmonnueckue konebanus. Kunemartuka
rapMOHUYECKUX KoieOaHuil. AMIUTUTYAa, (ha3a KonedaHus, 4acToTa KoJeOaHusl.

JluHaMyKa MEXaHWYEeCKHMX TrapMOHHMUYecKuX KonebOanuii. JuddepenuuaabHoe
ypaBHEHUE TapMOHUYECKHX KoJieOaHUU. YTpyrue M KBa3HyINpYyrue CHIIbl. DHEPrus
rapMOHUYECKHUX KOJCOAHUM.

KorepeHnTHOCTB KOJIeOaHUI. Cnoxenue IBYX OJIHOHAIIPABJICHHBIX
TaQpMOHUYECKUX  KOJICOAHWW  OJWHAKOBOW  YacTOThl  (BEKTOpHAs  JaMarpamma
KojebarenpHOro nponecca). CiokeHre OJHOHAIpPaBICHHBIX KOJeOaHUM ¢ OIM3KUMU
yactoramu. buenus.

CnoxeHue B3aMMHO TEPHEHIUKYJISIPHBIX TapMOHUYECKUX KoyieOaHuil. DUrypel
Jluccaxy.

CBoOomnbie  3aryxawomue kojebanusa.  JuddepeHunanbHoe  ypaBHEHHE
(ypaBHEHHE JMHAMUKH) CBOOOJHBIX 3aTyXalIIMX KOJIEOaHWM W €ro pelieHue.
[TapameTpsbl 3aTyxaHus.

Boinyxnennoie  koneOanus. JuddepenumansHoe ypaBHeHUE (ypaBHEHHUE
JTMHAMUKH ) BBIHYKJICHHBIX KoJieOaHu# U ero peuieHue. Pe3onanc.

4.2. Konebanusi B MEXaHUUECKUX U AJIEKTPOMATHUTHBIX CHUCTEMaX.

'apmMoHnuecknii ocumwiuiATOp. DPUMYECKUH M MAaTEMaTHYECKUN MAasTHUKHU.
[TapameTpsl ux KoJeOaHUH.

[lepemeHHBIN EKTpUYECKUM TOK. Ero xapakrepuctuku. Konnencarop, KaTyka
WHJIYKTUBHOCTH B IIEMH TEpPEeMEHHOro Toka. 3akoH Oma u mpaBuna Kupxroda nms
LIETIEV IEPEMEHHOTO TOKA.

CB0OOJHbIE U BBIHYXKJICHHBIE KOJ€OaHUSI B KoJjieOaTelbHOM KOHType. Pacuer
XapaKTePUCTUK KOJICOaHUM.

Tpancpopmarop B LIemH MEPEMEHHOTO TAPMOHUYECKOTO TOKA.

4.3. O6mue cBeieHHs O BOJTHAX

Boisina. Kunemarnueckoe ypaBHEHHE rapMOHUYECKOU BOJIHBI. [TapameTpsl BOJIHBI
(nmMHA BOJIHBI, BOJIHOBOE YHCIIO, BOJHOBOW BekTop). I[lamaromass u oTpakeHHas
oerymue BoHbL. [IpononbpHbie 1 TIOTIEpeuHbIe BOTHBL. BomHoOBast moBepxHOCTh. DPOHT
BOJIHBI.

BosiHOBOE ypaBHEHHE I MEXAHUYECKOW BOJIHBI. BOJIHOBBIE ypaBHEHMS IS
AIEKTPOMArHUTHOM BOJIHBI. DHEPIUsl U CKOPOCTh PACIPOCTPAHEHUS BOJIH.

MeTo/bl MOTy4eHUsI U CBOMCTBA BOJIH Pa3IMYHBIX JUANa30HOB YaCTOT.

['eomeTpuyeckasi akyCTUKa U TeOMETpUUECKas ONTHKA.

Oddext Homnepa. Paccessnue, abcopOius U AUCTIEPCHS BOJIH.

PacnpocTpaneHue BOJNH yepe3 TpaHully pasziesia IBYX OJHOPOAHBIX U30TPOIHBIX
cpen.

[TonspuzoBanHbie BosHBL. VX cBOlcTBa. 3ak0oH Mastoca.

4.4. NntepdepeHIus BOIH

KorepentHocTh BosiH. OniTHYECKasi pa3HOCTh X0/1a BOJIH. CTOSTYME MEXaHUYECKUE
Y 3JIEKTPOMAarHUTHHIE BOJIHBI.

WuTtepdepenius BoIH, CO31aBaeMbIX IByMs UCTOYHUKaMHu (ombIT FOHTa).
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WUutepdepeniuss B 1iieHKax M MiacTUHKaxX. [losockl paBHOW  TOJLIMHBI
(uaTepdepeHsT B KIMHOOOpA3HOW IIJIACTUHKE, WHTEP(PEPEHIIMOHHBIE KOJbIIa
HrroTona). [Tosiockl paBHOTO HaKIJIOHA.

[IpakTrueckoe npuMeHeHue UHTepdepeHnn (MPOCBETICHUE ONTHKU, KOHTPOJIb
00pabOTKM MOBEPXHOCTEH, TOUHOE U3MEPEHUE JUTUH OTPE3KOB).

4.5. Nudpakius BoJIH

[Tpunuwmn I'rorirenca - Openenst. Meron 300 Openens.

Hudpakmus Openens. Judpaxmus OpeHenss Ha KPYIJIOM OTBEPCTHH M JIHUCKE.
3oHHas miactuHka. a3oBas 30HHAs MJIACTHHKA.

Hudpaknus Opaynropepa Ha menu. Judpakinuonnas pemetka. [Ipumenenue
audpakiun. ['onorpadus.

OneHka TIpaHULl TNPUMEHUMOCTH 3aKOHOB T'€OMETPUYECKOM aKyCTHKU U
F€OMETPUYECKON ONITUKU

Pa3nea 5. KBanTtoBasi MexaHHKa.

5.1. KopnyckynsipHO-BOJTHOBOM JTyaanu3m

TenmoBoe wu3nyuenne. Ero mnapamerpsl. PaBHOBecHOE wW3IydyeHHE. 3aKOH
Kupxroda. A6comtorHo uyepHoe Tteno. 3akonbl Ctedana-bonsiivana u Buna.
HecocTosTenbHOCTh KJIACCUYECKON TEOpUHU TeruioBoro usnydenus (popmyna Penes-
Jl>xunca, ynbTpaduoneroBas karactpoda; hopmyna Buna).

KBanToBas runoreza uzinydenus [lnanka. @oToHbl (3HEpPrusi; Macca; MUMITYJIbC;
yuciao (QOTOHOB, BO30YXKJEHHBIX B BOJiHE). BbriBoj 3axkoHOB Crtedana-bonbiMana u
BuHa Ha ocHoBaHuu runoressl [nanka.

N3nyyeHne HEYEpHBIX TE.

OnTryeckas MUPOMETPUSL.

Buemnui (bOTORAEKTpUUECKUIA s dexr. OnbITeI Cronerona.
DOKcnepruMeHTAIbHbIE 3aKOHBI BHEIIHETro (oTodddekra. YpaBHeHHe DWHINTEHHA IS
dhororddexra.

Topmo3zHoe PEHTI€HOBCKOE U3JIy4YCHHUE. KBanToBOE 0OBsICHEHHE

KOPOTKOBOJHOBOM I'PaHMIIbI CIUIOIIHOTO CIIEKTPA U3JIYUYCHUS.

Paccesaue gpoToHOB Ha 3nekTpoHax BemecTBa. D dext Komnrona.

PazButne npeacraBiaeHuii o crpoeHuu aroma. OnbeITel Pe3epdopa mo paccesHuio
o-dyactull. AnepHas Moaens atoma. CrnekTpsl u3nydenus atomoB. @opmyna bansmepa.
[Toctynatet bopa. KBanToBoe wumcio. Mogenb aroma Bogopoaa 1o bopy.
DHepreTuuecKuil CreKTp BOJAOPOAONOI00HOTO aToMa.

['mnore3a ae bpoinsa. OnbITHOE MNOATBEPKIACHUE BOJIHOBBIX CBOWCTB YacCTHIL
BEIIECTBA.

KoprnyckynsipHo-BOTHOBOM ~ ayanu3M  (JIBOMCTBEHHOCTh)  BEIIECTBA U
AJIIEKTPOMATHUTHOTO T0JIs - 0000II€HNE ONBITHBIX (PAKTOB.

5.2. OCHOBBI KBAHTOBON MEXaHHKH.

KBanroBas wactuna. IlpuHiun HeomnpeneneHHoctel [elizenOepra. BomHoBas
¢bynkuus. Ypasuenue lllpenunrepa. CranrioHapHbIe COCTOSTHUSI.

3amaya O KBaHTOBOM dYacThile B OECKOHEYHO TJIIyOOKOH OJHOMEPHOU
MPAMOYTOJIbHOW TMOTCHUMAIBHOU siMe. KBaHTOBaHWE SHEPTrMM M UMITYJIBCA YACTHULBL.
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KBanToBO-MexaHnW4eckas 3amada O TapMOHHYECKOM OCHWUIATOpPEe. |yHHEIbHBIN
ahdexT.

CnuH snektpona. CnmHoBoe kBaHTOBOe uncio. [Ipunnun [aynu.

['paHUIIBl IPUMEHUMOCTH 3aKOHOB KJIACCUYECKON (HPIOTOHOBCKOM ) MEXaHUKH.

Pa3znen 6. DjieMeHTHI ATOMHOM (PU3MKH

6.1. YpaBuenue lllpenunrepa mis atoma Bojgopona. KBaHTOBbIE uunciia U HX
(dbuzryeckuii cMpIcia. MexaHn4ecKuil 1 MarHUTHBIM OpOUTAIbHBI MOMEHTHI DJIEKTPOHA.
BonHoBble (QyHKIMM 3IEKTpoHAa B aromMe Bojopojaa. Kimaccudukaiusi COCTOSHHIA
AJEKTPOHA B aTOME BOJIOPOJA.

MHOro35eKTpoHHBIE aTOMBI. PacrpeneneHue 3JeKTPOHOB MO 3HEPreTUYECKUM
ypoBHsM B atome. [lepuonnueckas cucrema snementoB /. 1. Menneneesa.

6.2. 3znydenune u noryonieHue 3Hepruu atomamu. lIpasBuma otdopa. lupuna
CHEKTPaJIbHBIX JIMHHUM. XapaKTEepUCTUUECKOE PEHTTEHOBCKOE U3NTydeHHe. 3akoH Mo3u.

CrnoHTaHHOE W HWHAYLHMPOBAaHHOE W3llydeHHE. IIHBepcHas 3aceleHHOCTh
HPHEPreTUUECKUX YPOBHEH U cIOcOObl ero ocymiectsieHus. [IpuHuunuanbHas cxema
NENUCTBUS KBAHTOBOTO reHeparopa. [IpumeHeHne onTuiyecKux KBaHTOBBIX T€HEPATOPOB.

Paznen 7. ®usuka TBEpAOIO TEIA

7.1. Teepmoe Tteno. Kpucraimmyeckas cCTpykTypa. TemIOEMKOCTh pEIETKH
TBEPJOIO TEJIA.

O000111eCcTBICHNE IEKTPOHOB B TBEPIOM Teje. PaciienyieHue sHepreTu4eckux
YPOBHEH BAJEHTHBIX JJIEKTPOHOB W BO3HMKHOBEHHE DSHEPreTUYECKHX 30H. CXeMBbI
SHEPreTUYeCKUX 30H Uil MPOBOJAHHMKOB  (METAUIOB), MOJYNPOBOJAHHKOB U
TUIEKTPUKOB.

TennoeMKoCTh JIEKTPOHOB B TBEPABIX Tenax. Pacnpenenenune Pepmu-/lnpaka.
JIlnHaMMKa 3JIEKTPOHOB NMPOBOAMMOCTH. DHEprus u ypoBeHb depmu. BBIpOKICHHBIN
ANEKTPOHHBIN Ta3. Metanibl. COOCTBEHHBIE U MPUMECHBIE TTOJTYIPOBOIHUKH.

SBneHuss 1mnepeHoca B TBEPABIX Tenax (TEIUIONPOBOJHOCTh PEIIETKH U
AJIEKTPOHHOIO  Tra3a,  d3JEKTPOIPOBOAHOCTh,  TEpMOdBJIEKTpHueckue 3¢ eKTsr).
CBepXIpOBOJIUMOCTb.

TepmosnexkTponHas smuccusi. Pabora Bbxoja 251ekTpoHoB. KoHTaKkTHAs pa3HOCTh
NOTEHIMANOB. KOHTAKT JBIPOYHOrO M 3JIEKTPOHHOIO IOJYNPOBOJHHUKOB (p-N -
nepexon). [TonynpoBoIHUKOBBIN A0A. BUnonsipHbIi TPaH3UCTOP.

Paznen 8. ®u3uka aTOMHOTO SAPAa U 3JIEMEHTAPHBIX YaCTHII

8.1. XapakTrepuCTHKM aTOMHOIO sfJpa: 3apsja, Macca, pa3sMmep, IUIOTHOCTb.
MaccoBoe u 3apsoBoe uncia. CoctaB sjapa. Hykinonsl. MI30Tomnbl, U30TOHBI U M300apHI.

B3aumoneiictBue HykiaoHOB. SnepHbie cuiibl. Mx cpoiicTBa. Jledekt maccel u
SHEPrusi CBSI3U SAEP.

PagnoakTUBHOCTB. PanuoakTuBHBIC pAABL. Kunernueckunii 3aKOH
paguoakTuBHOrO  pacnana. IlocTtosHHas  paguoakTUBHOTO  pacmaga. llepuon
noiypacmnaaa. AKTUBHOCTh PAJUOAKTHBHOTO BEIIECTBA. BuIbl pagu0aKTUBHOIO
pacnaja.
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SlnepHple peakuuyM M 3aKOHbI coxpaHeHWs. Peakuus nenenus sgpa. llenmnas
peakuus neneHus. [lonsaTue o saepHOM sHEpreTuke. Peakunn cuHTE3a aTOMHBIX SAEP.
[IpoGnema ynpaBisieMbIX TEPMOSIEPHBIX PEAKIIUM.

OOmme cBoMCTBa AJeMEHTapHbIX dacTull. Kiaccudukanuus >saeMEHTapHBIX
4acTHL], X B3aUMHas IIpeBpalaeMoctb. KBapkoBas MOIEIb aJpOHOB.

®dyHaamMeHTaIbHbIE TUIIBI B3aUMOAECHCTBUS U TEOPUS UX OOBEAUHEHHUS.

Paznen 9. Enunas ¢pusnyeckass KAPTUHA MHPA U €r0 3BOJIIOIUU

9. HUepapxust cTpykryp Marepuu. YacTuubl W aHTA4YACTULBL. DU3NYECKUU
BaKyyM. BemiecTBo B 3KCTpEMaNIbHBIX YCIOBUSX: O€Nble KapJIMKH, HEUTPOHHBIE 3BE3/bL,
YEepHBIE ABIPBl. BEmecTBO B CBEPXCUIIBHBIX JJIEKTPOMATHUTHBIX MOJAX. [ alakTHKH.
Mopens 3Bomonnn Beenennon. «TémHasy sHeprus u «T€MHas» Marepusi BeeneHHoM.

MakpocuctemMsl BAaid OT paBHOBecUs. OTKPBITbIE AUCCUIATUBHBIE CUCTEMBI.
[TosiBieHne camMooOpraHu3ali B OTKPBITBIX CHCTEMax U IMpeBpalieHue (IyKTyaluil B
Makpockonuyeckue 3g¢extel. Ponp HenuneliHoctu. [lonstue o Oudypkanusax. Unen
cuHepreTuku. llepuoanueckne XMMHYECKHE peakUUd U OUMOpUTMBL. JluHamuueckuii
xaoc. Camoopranusanus B )KUBON U HE)KUBOU MTPUPOJIE.

dusnueckas KapTHHa MHUpa Kak Quiocodcekas kareropusi. KopmyckynspHas u
KOHTHHYyaJIbHAasl KOHILIENIMM OmucaHusl npuponbsl. BemectBo u nosne. CMeHa cuctem
HNOHATUN B (PU3HKE KaK OTPaKECHUE CMEHbI TUIIOB PallMOHAILHOTO MBIIIICHUSI.

Konnenunu Bpemenu. Ilapagurma HproToHa W 3BONIONMOHHAS IapajurMa.
He3zaBepuieHHOCTh (hU3UKH U Oyylliee €CTECTBO3ZHAHMS.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'UH

JUis  w3ydeHus AMCUMIUIMHBI MCIOJNB3YIOTCS pa3jMuHble 00pa3oBaTelIbHbIE
TEXHOJIOTHH:

1. TexHonoruu npoBeeHUs! 3aHATUN B (hOpMEe TUATOrOBOTO OOIIEHUS, KOTOphIE
NepeBOJAT 00pa30oBaTeNbHBIM MPOIECC B IJIOCKOCTh AKTHBHOTO B3aWMOJCHUCTBUSA
oOyuatomerocst u neaarora. OOyJaronuiicss 3aHUMAET aKTUBHYIO MO3UIIMIO U MIPECTaeT
OBITH TPOCTO CIyIIATENIeM CEMUHApPOB WM JIeKIHWA. TeXHONOTWMU TMpeacTaBICHBI:
TPYNIOBBIMU  JUCKYCCUSIMH, KOHCTPYKTHBHBIA COBMECTHBIM TIOMCK  PEHICHHS
npoOJeMbl, TPEHUHI (MHKpOOOyYe€HHE U [Jp.), pOJIEBbIe UIPbl  (IEJOBBIE,
OpraHMU3aIMOHHO-IEATEILHOCTHBIC, HHHOBAIIMOHHBIE, KOMMYHUKATUBHBIC U JP.).

2. Jlna opraHuzandd Tpolecca OOydeHHS U CaMOCTOSITENIbHOW palOoTh
UCHOJIB3YIOTCS MH(OPMAIlMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30oBaTellbHbIe TEXHOJIOTHH,
NpE/ICTAaBJICHHbIE B BHUJE MEJAarOrMUECKUX MPOTPAMMHBIX CPEACTB M 3JIEKTPOHHOU
uHpopmarmonHo-oopazoBarenbHoit  cpenbl  (OMOC).  TexHomoruum  pacuIupsitor
BO3MOXXHOCTH 00pa3oBaTelIbHOM cpedbl, Kak pa3HOOOpa3HbIMH IPOTPaMMHBIMU
CpeICTBaMH, TaK M METOJAaMU Pa3BUTHUS KPEaTUBHOCTH oOyudaeMbix. K umcmy Takumx
IPOrPaMMHBIX ~CPEACTB OTHOCSTCS  MOJEIUPYIOLIME MPOrpaMMbl, IOHUCKOBHIE,
WHTEJJICKTyallbHbIE 00yYalolIne, IKCIEPTHBIE CUCTEMBI, TPOrPaMMBbI Jis MPOBEACHUS
JCIIOBBIX UTD.
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3. Keiic-TexHONMOrMM MPUMEHSIOTCA KaK CIocod o0yyaTh PELICHUIO MPAKTHKO-
OPUEHTUPOBAHHBIX  HECTPYKTYPUPOBAaHHBIX  OOpa3oBaTENbHBIX  HAy4YHBIX WU
npodeccuoHanbHbIX NpoOsieM. [IpumeHsieTcss Kak Npu YTEHUM JIEKLMH, Tak ¥ IpU
IPOBEJACHUM CEMUHAPCKUX, IPAKTUUECKUX U JJAOOPATOPHBIX 3aHITHUH.

4. Ilpu peamuszauuu 0Opa30BAaTEIbHOM MPOrpaMMbl €  NPUMEHEHHEM
JUCTAaHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI U 3JIEKTPOHHOTO 00YUYECHHUS:

- COCTaB BHJIOB KOHTaKTHOM paboThl 1O JUCUUIUIMHE (MOAYNIO), IpHU
HEOOXOJUMOCTH, MOXKET OBITh OTKOPPEKTHPOBAaH B HANpaBICHUH CHIDKEHUS JOJH
3aHATHI JIEKUMOHHOTO THIIA M COOTBETCTBYIOIIETO YBEIMYEHHS AOJU KOHCYJIbTAl[Ui
(TpYTIOBBIX WJIM MHAWBHUIYaJbHBIX ) MIIM UHBIX BUI0OB KOHTAKTHOU PaOOTHI;

-  MHQPOPMAIIMOHHON OCHOBOM TPOBEJACHHUS YyUeOHBIX 3aHATHUH, a TakKkxke
OpraHM3alli CaMOCTOSITEIbHON pabOThl OOYyYarOMIMXCS MO AMCHUIUIMHE (MOJIYIIIO)
ABJISIFOTCSL IPEJCTABICHHBIE B 3JIEKTPOHHOM BUJE METOAUYECKHUE, OLEHOYHBIE U HHbBIE
MaTepuaibl, pa3MELICHHbIE B 3JIEKTPOHHON HMH()OPMaLIMOHHO-00pa30BaTENbHON Cpesie
(BUOC) yHuBepcurera, B DJIEKTPOHHBIX OHOJMOTEYHBIX CUCTEMAaX U OTKPBITHIX
HNutepHer-pecypceax;

- B3aUMOJEWCTBHE  OOydYarOmMXCSd W MEJaroruyeckux  pabOTHUKOB
ocymectBisiercss ¢ npumenenneM DMOC yHuBepcuTeTa M APYrux MHPOPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTUN (BHIECOKOH(EPEHIICBA3b, O0JAaUHbIE TEXHOJOTHUHU U
CEPBUCHI, Jp.);

- COOTHOILIEHHWE KOHTAKTHOM M CaMOCTOSATEIbHOM pabOThl MO JIHUCUUILIMHE
(MOIyJII0) MOET OBITh M3MEHEHO B CTOPOHY YBEJIMYEHHs MOCIEIHEH, B TOM YHUCIE
CaMOCTOATENIHOTO U3YUYEHUS] TEOPETUUECKOTO MaTepHaIa.

6. YYHEBHO-METOAUYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE

6.1 Ocnoenasn rumepamypa

1. Ky3uenos, C. U. Kypc ¢dusuku ¢ mpumepamu pemieHust 3a1ad [ IIeKTPOHHbBIN
pecypc] : yuebHoe nocodue aist By30B [['pud Munobpazosanus PO]. Y. 1. MexaHuka.
Monekynspuas ¢pusuka. Tepmogunamuka / C. U. Ky3nernos. - 3-e uza., nepepab. u gom.
- Canmkr-Ilerepoypr : Jlamp, 2014. - 463 <c¢. - Pexum pocryna:
http://e.lanbook.com/book/42189/.

2. Kysnenos, C. U. Kypc pusuku ¢ mpumepamu peiieHust 3a1ay [ IIeKTPOHHbBIN
pecypc] : yueOHoe mocobome i By3oB [I'pud MwunobpazoBanus P®P]. Y. 2.
OnekTpudecTBo U MarHeTu3Mm. Konebanus u Bonasl / C. U. Ky3Henos ; [mox pexa. B. B.
Jlapuonosa]. - 4-e u3n., nepepad. u non. - Cankt-IlerepOypr : Jlansp, 2015. - 411 c. -
Pexxum nocryna: http://e.lanbook.com/book/53682/.

3. Kysnemnos, C. 1. Kypc dusuku ¢ npumepamu pemieHus 3aaad [ IIeKTPOHHBIN
pecypc] : yaeOHoe mocobue st By3oB [[pud Munobpazoanust PO]. Y. 3. Onruka.
OcHOBBI aTOMHOW (U3MKM W KBAaHTOBOM MeXaHWKU. DuU3NKa aTOMHOTO Spa H
anemenTtapubix yactul] / C. W. Ky3nenos ; [mox pen. B. B. Jlapuonona]. - 4-e usnm.,
nepepadb. u gon. - Cankt-IletepOypr : Jlaws, 2015. - 335 c. - Pexum pgoctyna:
http://e.lanbook.com/book/53685/.
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4. VsnueB A. JI. ®uszuka : yueOHoe nocodbue st By3oB [['pud Munobpuay-ku
P®] / A. JI. UBnues. - 2-¢ uzna., ucnp. - Cankr-IlerepOypr : Jlans, 2009. - 672 c. -
Pexxum noctyna: http://e.lanbook.com/book/163/

5. Kanamnukona, JI.B. ®uszuka: yueOHOe mocobue [DIeKTpOHHBIH pecypc] :
yue0. mocobue — DnekTpoH. AaH. — Mocksa : ®JIMHTA, 2017. — 60 c¢. — Pexum
noctyna: https://e.lanbook.com/book/91033. — 3ar. ¢ 3kpaHa.

6. JImutpuena, E. 1. ®usuka : yuebHoe nocodue / E. Y. JImutpuea. — 2-¢ uzg.
— CaparoB : Ai Ilm DOp Meama, 2019. — 143 c. — Pexum pgoctyna:
http://www.iprbookshop.ru/79822.html.

7. I'pabosckmii, P. . Kypc ¢usuku [IneKkTpoHHBINA pecypc] : yueOHoe mocobue
st By3oB [['pud MunoOpuayku P®] / P. U. 'paGoBckmii. - 12-e uzn., crep. - CaHKT-
[leTepOypr: Jlanb, 2012. - 607 c. - Pexum J0CTyMa:
https://e.lanbook.com/reader/book/3178/#1.

8. KanmammnukoB H. Il. O6mas ¢usuka. COOpHUK 3aJaHUl U PYKOBOJACTBO K
penieHuro 3aaa4 : yueonoe nocooue / Kanamuukor H. I1., MypaBseB-Cmupaos C. C.
—  Canxkr-Iletrepoypr : Jlans, 2020. — 524 c¢. — Pexum nocrymna:
https://e.lanbook.com/book/130574.

9. Kysnemnon C. U., Poro3zun K. 1. CnipaBounuk mo ¢usuke : yauebHOe nmocodue. -
CaparoB : IIpodobpazoBanue, 2017. - 219 ¢ - Pexum pocryna:
http://www.iprbookshop.ru/66399.

10. T'ymun JI. B. 3agaun no kypcy ¢usuku [Tekcr: DnekTpoHHBIA pecypc] :
y4eOHO-MeToanueckoe mocoodue ais By3oB [['pud Munobpuayku P®] / JI. B. I'ynun, C.
B. Anaxos ; Poc. roc. npo¢.-nieq. yu-1. - EkatepunOypr : U3narenscto PITIITY, 2015.
- 103 c. Pesxum nmocrtyma: http://elar.rsvpu.ru/handle/123456789/4597

11. CaBenseB U. B. Kypc o6meir ¢puzuku. B 5 1. Tom 1. Mexanuka : yueOHOe
nocooue nist By3oB / CaenweB U. B. — Cankr-IletepOypr : Jlans, 2021. — 340 c. —
Pexum noctyna: https://e.lanbook.com/book/153686.

6.2 /lononnumenvuas numepamypa

1. Bucman I'. A. Kypc obmieii ¢pusuku. B 3 1. Tom 1. Mexanuka. MonekymsipHas
¢usuka. Konebanust u BosHbI : 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. XKunun, J[. B. XBan [u

ap.]. — 4-e uzn. — BopoHex : BopoHexckuil rocyaapCTBEHHBIM TEXHUYECKUM
yauBepcutet, ObC ACB, 2020. — 198 c. — ISBN 978-5-7731-0865-8. — Tekcr :
ANEKTPOHHBIN // DnekTpoHHO-0nbanoTeunas cucrema IPR BOOKS : [caiiTt]. — URL:

https://www.iprbookshop.ru/108178.html
3. Cpitun, B. I'. MonekynspHas ¢u3uka B JKU3HM, TEXHHUKE W MPUPOJIE
[DnexkTpoHHBI pecype] : yueOHOe mocobue [mis By3oB] / B. I'. Ceitun. - CaHKT-
[TeTepOypr : Jlans, 2016. - 624 c. - Pexxum moctyna: http://e.lanbook.com/book/75531/.
4. CaBuenko H. E. Pemenue 3agau no ¢gusuke : yueOHoe mocobue. - MUHCK :

Brimimas LIKOJIA, 2011. - 479 C. - Pexum JIOCTyIa:
http://www.iprbookshop.ru/20271.
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5. EnxanoBa T. M. IIpakTukyM Mo Kypcy «DJIEKTPUYECTBO U MArHETU3M» :
npaktukym. - CaparoB : Ai IIlm Op Memma, 2017. - 255 c. - Pexum pgocryna:
http://www.iprbookshop.ru/71578.

6. 3axapoBa-ConoBbeBa A. B. ®uznueckre Mojielid B €CTECTBO3ZHAHUM : Y4eOHOE
nocobue. - OpeHOypr : OpeHOyprckuii rocyjapcTBeHHbIN yHUBepcuteT, 2014. - 96 c. -
Pexxum noctyna: http://www.iprbookshop.ru/33664.

7. EnxanoBa T. M. IlpakTukym mo MoJjeKyJsipHOH ¢du3uke : yueObHoe mocooue. -
CaparoB : Ait Ilm 3p Meama, 2018. - 146 c. - Pexum pgocryma:
http://www.iprbookshop.ru/72811.

6.3 Ilpocpammnoe obecneuenue u Hnmepuem-pecypcol

NuTepHeT-pecypcesr:

1. Hayunas AIIEKTPOHHAS OounbamoTeKa. Pexum J0CTyna:
http://elibrary.ru/defaultx.asp

2. [Tyonmunas snekTpoHHas oudauoreka. Pexxum mocryma: http//gpntb.ru

3. BcemupHas BupTyanbHas oubnuoreka. Pexxum noctyna: http://www.vlib.org

4. Poccuiickas HalmoHambHast OnbaroTeka. Pexxum nocrtyma: http://www.rsl.ru

5. Hayku u TexHuKa. DJIeKTpoHHas OubimoTteka. Pexxum poctyna: http://n-t.ru

6. DjekTpoHHas OuOmmMoTeka yueOHHMKOB. @Dusuka. Pexum mocryma:
https://studentam.net/content/category/1/98/108/

[IporpammHoe obecnieueHue:

1. Onepanuonnas cuctema Windows.

2. Oducnas cuctema Office Professional Plus.

3. IlporpamMHoe obecnedeHue sl opraHuzanuu BeOnHapoB Mirapolis Virtual
Room.

NudopmarmonHbie CUCTEMBI U TIAT(HOPMBI:

1. Cucrema nuctanimoHHoro ooyuenus «Moodley.

2. Undopmanmonnas cuctema «Taiimiaiiny.

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE JUCIHUIIJIMHbI

Hepequb MaTCPUAIBbHO-TCXHUYICCKOI'O oOecreyeHus JII pcain3daliin
O6paSOBaTeJ'H)HOFO Iponecca 1o JUCHUIIINHC!:

1. YueOHnas ayuTopHs AJ1s IPOBEACHUS 3aHITHI JIEKIIMOHHOTO THIIA.

2. VYuebHas  ayautopusi Ui NPOBEICHUS  3aHATUH  CEMHUHAPCKOIO
(MpaKTUYECKOT0) TUMA, MPOBEACHUS TPYIIOBBIX M WHIUBUIYATbHBIX KOHCYJbTALIHM,
MTPOBEJEHHUSI TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOM aTTECTALIUH.
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3. JlaGopaTopusi MEXaHUKH U MOJIEKYJISIPHON (PU3UKH.
4. JlaGopaTopusi ONITUKU ¥ AaTOMHOM (pr3HKH.

5. JJaboparopusi eKTpUIeCTBa U MarHETU3MA.

6. IloMerienus st caMOCTOSITETTLHON pabOTHI.

7. Y4eOHO-3KCIIepUMEHTAIIbHAS J1abopaTopusl.
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