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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  TPOIECCOB;, OOy4YeHHE TPaMOTHOMY
MPUMEHEHHUIO TOJIOKEHUN (PyHIaMEHTAIbHON (DM3UKU K HAyYHOMY aHAJIU3y CUTYyaIluil,
C KOTOPBIMH CIIELUATIUCTY IPUXOIUTCS CTAIKUBATHCA IIPU CO3JaHUU HOBOW TEXHHMKHU M
TEXHOJIOTUH.

3agauu:

e  (opMUPOBAHUE Y CTYJEHTOB OCHOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U
O3HAKOMJICHUS C UICTOpUEN pa3BUTHUS (PU3UKH U OCHOBHBIX €€ OTKPBITHIA;

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

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. OCHOBBI 2JIEKTPUYECKUX U3MEPEHUN U TU(DPOBOI U3MEPUTEIBHON TEXHUKHU.

2. Teopernueckue OCHOBBI JIEKTPOTEXHUKHU.

3. DKCIUTyaTallMOHHAs TPaKTHKA.

4. DNeKTpOTEXHNYECKOE U KOHCTPYKLIMOHHOE MAaTEpUAIIOBEICHHUE.

5. be3onacHocTh JKU3HEAESATENBHOCTH.

6. DNEKTPUUYECKUE MALIMHBI U AIEKTPOIPUBO/L.

7. AnpTepHaTHBHAS SHEPreTUKA.

8. OCHOBBI KOHCTPYUPOBAHHS U pacyeTa aBTOMOOUJICH.

9. IlpoexkTtupoBaHme M  JKCIUTyaTaluss  LUPPOBBIX  MOJACTAHUUNA B
AIEKTPOIHEPTETHKE.

10. Teopusi aBTOMAaTHUECKOTO YIIPABIEHUS.

11. TpancriopTHast SHEpPreTUKA.

12. DyekTpu4eCKHe U SJIEKTPOHHBIE ANNapaThl.

13. DnekTpoHuka.

14. DnexTpocHaOKeHHE MPOMBILIUICHHBIX TPEINPUSATHH.

15. IToaynpoBOHUKOBBIE TTPEOOPA30BATENMN DPHEPTUH.

16. DnexkTpoobopyI0BaHNE AaBTOMOOMIICH.

17. PeneiiHas 3ammTa ¥ aBTOMaTHKa CUCTEM DJICKTPOCHAOKEHHMS.
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18. Hayuno-uccnenoBatenbckas pabora.

3. PE3YJIBTATBI OCBOEHMSA JUCHUIIVINHBI

JucuuninuHa HanpaBieHa Ha (POPMUPOBAHUE CIIETYIOMINX KOMIIETCHIIUMI:

e OIIK-8 CnocobeH ocymecTBIATh NEAArOrMYECKYIO JESITEIbHOCTh HA OCHOBE
CHelUaIbHbIX HAYUHbIX 3HAHUMH;

e [IKO-7 CnocobeH HCHONIB30BaTh COBPEMEHHbIE MpodhecCHuOHATBHO-
neJaroruyeckue TEXHOJIOTHH, (OpPMBI, CpeAcTBa U METOAbl MPOodecCHOHATHLHOTO
oOyueHHUs U JAMATHOCTUKH B TPOIECCE OpTraHU3alMU H3yUeHUs y4eOHBIX MPEIMETOB,
KYpPCOB, JTUCHUIUIAH (MOJYJIEH), MPAKTHK;

o [IKO-8 CnocobeH BBIMOTHATh AEATEIBHOCTh W (WJIM) JEMOHCTPUPOBATH
AJIEMEHTHl ~ OCBaMBAaeMON  OOy4YaIOIIMMUCSA  JEATENbHOCTH,  MPEIYyCMOTPEHHOM
porpaMMoil yueOHOro npeamera, Kypca, AMCUUIIIUHBI (MOYJIs), IPAKTUKH.

B pe3ynbrare 0oCBOCHUS TUCHUILUIMHBI 00yUYarOITUNCS TOKEH:

3HAaTh.

31. OcHoBHBIE (DU3UYECKHUE SBJICHUS U OCHOBHBIC 3aKOHBI (PM3MKHU; TPAHUIIBI UX
MIPUMEHUMOCTH, IPUMEHEHHUE 3aKOHOB B BAKHEUIIINX MPAKTUUCCKUX MPUTIOKCHUSX;

32. OcHOBHBIE (UIHYECKUE BEIUYUHBI W (PU3UYECKUE KOHCTAHTHI, HX
oTpeeIeHUE, CMBICT, CTIOCOOBI ¥ SAMHUIIBI UX U3MEPEHUS;

33. ®@yHaMeHTalbHbIE (PU3HYECKHUE OIBITHI U UX POJIb B Pa3BUTUU HAYKHU;

34. HazHaueHue v MPUHIUIBI JEHCTBHS BAXKHENIINX (PU3UUECKUX MPUOOPOB.

YMeTs:

V1. O0bICHUTH OCHOBHBIE HAOIIOAAEMbIE PUPOIHBIE U TEXHOTEHHBIE SIBJICHUS U
s dexTsl ¢ mo3unuii PyHaIaMeHTaTIbHBIX (GU3UYECKUX B3aUMOJICHCTBUN;

¥2. Vkazarb, Kakue 3aKOHbI OMIMCHIBAIOT JAHHOE SBJICHUE WU YPDEKT;

V3. cTOnKOBBIBATh CMBICH (PU3UYECKUX BEJTUUYHMH U MOHSATUH;

V4. 3anuceiBaTh ypaBHEHUS 11 (PU3NYECKUX BEIUYUH B CUCTEME CH;

Y5. Paborate ¢ mnpubopamu U 0OOPYIOBAHHEM COBPEMEHHOUN (U3HUECKON
nabopaTopuu;

VY6. Mcnonp30BaTh pa3inyHble METOJUKH (PU3HUECKUX U3MEPEHHU 1 00paboTKU
AKCIIEPUMEHTATBLHBIX JaHHBIX;

V¥7. Wcnonb30BaTh METOJbI aJ€KBATHOTO (PU3MYECKOIO W MaTEMAaTHYECKOIO
MOJEJIUPOBAHUS, 4 TAKXKE€ NPUMEHSATh METOJbl (PU3UKO-MAaTEMAaTUYECKOIO aHalIu3a K
PELICHUIO0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHUYECKUX TPOOIIEM.

Bnanets:

B1l. MerogamMu HCHONB30BaHHMS OCHOBHBIX OOMEePU3NUECKUX 3aKOHOB U
MPUHIIMIIOB B BAXXHEUIIINX MPAKTUYECKUX MPUIOKEHUSX;

B2. MerogamMmyu TpUMEHEHHS OCHOB (PHU3MKO-MAaTEeMaTHYSCKOrO0 aHaIHM3a IS
pELICHUsI €CTECTBEHHOHAYYHBIX 3a/a4;
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B3. 3nanneM mpaBWILHOMN 3KCIUTyaTallud OCHOBHBIX MPUOOPOB U 000PYI0BAHUS
COBPEMEHHOM (pu3nuecKoi 1abopaTopuu;

B4. Meromgamu 006paboTKH M HHTEPIIPETUPOBAHUS PE3YIbTATOB IKCIIEPUMEHTA,

B5. Merogamu WCIonb30BaHus (DU3MUECKOTO MOJICIMPOBAHUS B WH)KCHEPHOU
NPaKTHKE.

4. CTPYKTYPA U COAEP) KAHUME JUCIHUIIJIMHbI

4.1 Oovem oucyunaunvl u 6UObl KOHMAKMHOU U CAMOCHOAMENbHOU PAdOmbl

OoOmas Tpy10EMKOCTh AUCIMILIMHBI cocTaBisieT 6 3ad. ex. (216 gac.), cemecTpsl
uzydyeHus — 1, 2, pacripesiereHue 1o BujaM padoT npeacTaBieHo B Taom. Ne 1.

Tabnuna 1. Pacnpenenenue Tpy0€MKOCTH TUCIUILIAHBI 110 BUJIaM paboT

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. MonekynsapHas puzuka 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
7. ®u3nKa TBEPAOTro Tela 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,
rUnoTe3a, Teopusi. Pojb MOENBHBIX NPEACTaBIeHUN B pu3nke. Pu3nyecKue BEITUUHHBI
Y CUCTEMBbI €IMHUL (PU3nUecKuX BeJUyuH. M3Mepenne ¢puznyeckux BEIMYMH U OLIEHKA
TOYHOCTH (AOCTOBEPHOCTH) MIOJYYEHHBIX PE3yJIbTaTOB.

Mexanunueckoe nsmxeHue. Cucrema orcdyera. OCHOBHBIE MOJEIH MEXAHUKU:
MaTepuajgbHas TOuka, (PU3MUECKOE Teso, CIUIoImHAs cpena. MHepuuaabHble CHCTEMBI
orcuera. Kiaccuueckne moctynarbl 00  aOCOMIOTHOCTH W HEMPEPBIBHOCTH
MPOCTPAHCTBA U BPEMEHHU.

1.2. Kunematuka MaTepHajibHOM TOYKH U a0COJIFOTHO TBEPAOro Tesa

Teno orcuera. Cucrema orcuera. Pammyc-Bextop. Tpaexkropusa. Ilyrs.
[Tepememienue. Cxopocth. YckopeHnue. CrocoObl onmucaHus IBUKEHUS: JUHEHHbIE U
VIJIOBbIE KMHEMAaTUYECKHE BEJIMYMHBI. B3auMOCBSI3b JMHEWHBIX U YIJIOBBIX
MEePEMEHHBIX.

IlocTtynarenbsHOE NBUKEHUE.

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

1.3. luHamuKa ABM>KEHUS MaTEpUaIbHOW TOUKU U aDCOIOTHO TBEPIOTO Tela

Cuna. Ilpunnun cynepnozuniuu. CBoOomHass MarepuanbHas Todka. l[lepBblit
3akoH Hptorona. MHepuuanbHbie cucteMbl oTcueta. MHepus, Macca, UMITyJIbC TeJa.
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Bropoyn 3axkon Heroorona. Mmnynsc cunbl. Llentp macc. Tperunt 3axkoH HeroTona.
[IpeobpazoBanus ['amunes. [IpaBuio ciokeHUs CKOpOCTEH B KJIACCHUECKON MEXaHHUKE.
3akoH BceMupHoro tsarorenus. Cuna Tsxectu. Bec tema. Peaknus onopsl. Ymopyras
cuna. Cuina TpeHus.

MoOMEHT uMITyJIbCa U MOMEHT CHJIbl. MOMEHT MHEPIIMU MATEPUAIBHON TOUKHU U
TBepaoro Ttema. OCHOBHOM 3aKOH JMHAMUKHU BpalllaTeIbHOrO JABWXKEHHs. Teopema
[Teitnepa.

YcnoBus paBHOBECHS TBEPAOTO TEIA.

1.4. HeunepuuanbHbie cUCTEMbI oTcueTa. CUIIbl HHEPIIUU

Heunnepuumanbsuble cucrembl otcuera. Cuibl mHepuuu. lIprmMeHeHue 3aKOHOB
KJIACCUYECKOM MEXAHWUKHU JUIsl PELICHHs 3a/1ad, CBA3aHHBIX C HEWHEPLUHUAIBHBIMU
CHUCTEMaMU OTCYETA.

1.5. Mexanuueckasi SHeprusi 1 pabota

PaGora. PabGora mpu BpamaTeJbHOM JABWKEHUM. MOIIHOCTh. DHEpPrus.
Kunernueckass »5Hepruss mNpuU TMOCTYNATEIbHOM H  BpallaTEIbHOM JABUKEHHH.
[TorenunanbHast sHeprus. KoHcepBaTUBHBIE U HEKOHCEPBATUBHBIE CHIIBI. B3auMOCBS3b
MEXAY NOTEHUIHAIBHON SHEPTUEN U KOHCEPBATUBHOW CUIIOM.

1.6. 3aKOHBI COXpaHEHHS B MEXAHUKE

BHemiHue ¥ BHYTpEeHHHE CUJIBI. 3aMKHYTbIE (M30JMPOBAHHBIE) CHCTEMBI TEll.
3aKOH COXpaHEHHS HMMITyJIbCa. 3aKOH COXpaHEHUs MOMEHTa ummyibca. CoynapeHue
Tea. AOCOMIOTHO YIIPYTU U HEYNPYTHUM LIEHTPaJIbHbIE yAApHI.

[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

DNEeKTpUYECKU TOK, €r0 XapaKTEepUCTUKU W YCJIOBHS cyiiecTBoBaHus. Cuia
TOKa, Pa3HOCTh MOTEHIUANIOB, JIEKTPOABMKYIIASL CUJa, JICKTPUUYECKOE HANpSKEHUE.
3akon Oma Jij1sl yyacTKa LIeTd B MHTErpalibHON U nuddepernuanbion hopmax. 3aKoH
OmMa 111 HeOTHOPOJHOTO yyacTka Iienu. 3akoH Oma nist 3aMkHyToM 1enu. [IpaBuna
Kupxroda. Pabora snexkrpuyeckoro Toka. 3akoH Jlxoynsa-JleHiia B WHTErpaqbHON U
audepeHnnanbHoi hopme.

DONEeKTpONpOBOASAIIME CBOMCTBA MaTepHasioB. [IpOBOAHMKH, IUBIEKTPHUKH,
MOJIYIIPOBOJHUKH. DIIEKTPUUECKHUI TOK B TBEPJBIX TEJAX, )KUIKOCTAX, ra3ax U BaKyyMe.

Tema 3.3. Maraurocratuka

MarnutHoe B3aMMOAEHMCTBHE KaK pPEIATUBUCTCKUN d(ddexT. MaruutHoe molie.
Wuaykuust MarautHoro mnonst. ['paduueckoe u300pakeHHE MAarHUTHBIX —IOJIEH
(MarHuTHBIE CUIIOBBIE TMHUM). BUXxpeBoil XapakTep MarHUTHOTO TOJISI.

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

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

3akoH Awmrepa. MarHutHoe B3aMMOJEWCTBHE MapaJUICIbHBIX JJIEKTPUYECKUX
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. MaruutHed TOTOK. Cuna Jlopenna. J[BuxkeHne 3apsiKEeHHBIX
gacTull B MarHutHoM moJie. I[Tpunuun aeiictBust MI'/[-renepatopa. Dddext Xoina.
Y CckopHUTEH YacTHII.

Marneruk. HamarHuuuBaHMe MarHeTMKOB. MarHutHoe II0J€ B BELIECTBE.
BekTop HamMarHWM4YMBaHMs, MarHUTHasE BOCHPHUMMYHUBOCTb, OTHOCUTENIbBHASI MarHUTHAas
[IPOHUIIAEMOCTh. HampsokeHHOCTs MarHuTHOro Imnojsd. Teopema O UUPKYJISALHAUA
HaIIPsPKEHHOCTU MarHUTHOTO Touisl. Pacuer mapaMeTpoB MarHUTHOTO I10JIS B BELIECTBE.
MarsuTHbIE CBOMCTBA MaTEPUAJIOB.

3.4. DneKTpoMarHeTu3M

SIBrIeHME SJIEKTPOMATHUTHOW MHAYKIMHU. 3aKOH AJIEKTPOMArHUTHOM WHIYKLIHH
(3akon Dapanest, npasuiio Jlenua). Uuaykiuonnsie Toku. CKUH-PDEKT.

SBnenne camomHaykiuu. MHAYKTUBHOCTH. llepexomHble MPOLECCHI B LEMH,
coliepKalle KaTylky MHAYKTUBHOCTH. fIBieHue B3auMHON uHAyKuus. Koadduuuent
B3aUMHON HMHAYKIHMH. DHEPrus MarHuTHOro mojisi. OO0bemMHash IUIOTHOCTh 3HEPruu
MAarHATHOTO TOJIA.

MarauToanexkTpuieckass MHAYKIUS (3akoH MakcBemia il TOKa CMEILEHHS).
Cucrema  ypaBHeHud  MakcBemwia.  DJEKTPOMarHuTHOE  Mmojie  (CKOpPOCTh
pacnpocTpaHeHHs, 00beMHas MIOTHOCTb SHEPTUH, MJIOTHOCTh MMOTOKA SHEPTUN).
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Pa3nen 4. Kosie0anus v BOJIHBI

4.1. O0mas Teopus koyieOaHui

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

JluHaMyKa MEXaHWYEeCKHUX TrapMOHMUYecKHX KoneOanuid. JuddepennuanbHoe
ypaBHEHUE TapMOHHUYECKHX KoyieOaHUU. YTpyrue M KBa3UYNpyrue CHIIbl. DHEprus
rapMOHUYECKUX KOJICOAHUM.

KorepentHocTh KOJIeOaHMiA. Crnoxenue JBYX OJIHOHAIIPABJIEHHBIX
TapMOHUYECKUX  KOJICOAHWW  OJWHAKOBOW  YacTOTHI  (BEKTOpHAs  JaMarpamma
KosebaTenbHOro mpouecca). CloxeHre OJHOHANPABICHHBIX KOJCOaHWH C OMU3KHUMHU
yactoramu. buenus.

CnoxeHue B3aMMHO TEPHEHUKYJISIPHBIX TapMOHUYECKUX KoyieOaHuil. DUrypel
Jluccaxy.

CpoOonnble  3artyxaromue  konebanua. JuddepennuanbHoe  ypaBHEHHE
(ypaBHEHHE JMHAMUKH) CBOOOJHBIX 3aTyXawIMX KoJeOaHWl W €ro peuieHue.
[TapameTpsbl 3aTyxaHus.

Brinyxxnenneie konebanus. JuddepenumanpbHoe ypaBHeHHE (ypaBHEHHE
JTMHAMUKH ) BBIHYKJICHHBIX KoJieOaHu# U ero peiieHue. Pe3onanc.

4.2. Konebanusi B MEXaHUUECKUX U AJIEKTPOMATHUTHBIX CHUCTEMAX.

'apMoHnueckuit ocuwuiITOp. PU3MUECKU UM MAaTEeMaTUYECKUM MAasTHUKHU.
[TapameTpsl ux KoJIeOaAHUM.

[lepemenHBIN neKTpuyecKuil TOK. Ero xapakrepuctuku. KonaeHncarop, kaTymka
WHJIYKTUBHOCTH B IIEMH TMEPEMEHHOro Toka. 3akoH Oma u mpaBuna Kupxroda nms
LIETIEV IEPEMEHHOTO TOKA.

CBoOOJHbIE U BBIHYXKJICHHBIE KOJICOAHUSI B KojeOaTeabHOM KOHType. Pacuer
XapaKTePUCTUK KOJICOaHUM.

Tpancdopmarop B ey MEPEMEHHOTO TAPMOHUYECKOTO TOKA.

4.3. O6mue cBeieHHs O BOJTHAX

Bosna. Kunemarnueckoe ypaBHEHHE rapMOHUYECKOU BOJIHBI. [TapameTpsl BOJIHBI
(nmMHA BOJIHBI, BOJIHOBOE YHCIIO, BOJHOBOM BekTop). I[lamaromass u oTpakeHHas
oerymire BoHbL. [IpoonpHbIe 1 TIOTIEpeuHbIe BOIHBL. BomHoBas moBepxHOCTh. DpoHT
BOJIHBI.

BosiHOBOE ypaBHEHHE I MEXAHUYECKOW BOJHBI. BOIHOBBIE ypaBHEHMS A
AJIEKTPOMArHUTHON BOJHBI. DHEPIUsl U CKOPOCTh PACIPOCTPAHEHUS BOJIH.

MeTo/bl OTy4eHUsI U CBOMCTBA BOJIH PAa3IMYHBIX JUANa30HOB YaCTOT.

['eomeTpuyeckasi akyCTUKa U TeOMETpUUECKas ONTHKA.

Oddext Homnepa. Paccesnue, abcopO1iust U qucriepcust BOJIH.

PacnpoctpaneHue BOJIH 4epe3 TpaHUIly pasjelia JIBYX OJHOPOJIHBIX U30TPOIMHBIX
cpen.

[TonsipuzoBanHbIie BoHBL. VX cBOMcTBa. 3akoH Mastoca.

4.4. NntepdepeHIus BOIH

KorepentHocTh BosiH. OniTHYEeCcKasi pa3HOCTh X0/1a BOJIH. CTOSTYME MEXaHUYECKUE
Y 3JIEKTPOMArHUTHHIE BOJIHBI.

WuTepdepenius BOIH, CO31aBaeMbIX IByMs UCTOYHUKaMHu (ombIT FOHTa).
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WUutepdepeniuss B 1iieHKax M MiacTUHKaxX. [losockl paBHOW  TOJLIMHBI
(uaTepdepeHrsT B KIMHOOOpA3HOM IIJIaCTUHKE, HWHTEP(PEPEHIIMOHHBIE KOJbIIa
HrroTona). [Tosiockl paBHOTO HaKIJIOHA.

[IpakTrueckoe npuMeHeHrue UHTepdepeHun (IPOCBETICHUE ONTUKH, KOHTPOJb
00pabOTKM MOBEPXHOCTEH, TOUHOE U3MEPEHUE JUTUH OTPE3KOB).

4.5. Nudpakius BoJIH

[Tpunuwmn I'rorirenca - Openernst. Meron 300 OpeHens.

Hudpakmus Openens. Judpaxmus OpeHenss Ha KPYIJIOM OTBEPCTHH M JIHUCKE.
3oHHas miacTuHka. Pa3oBas 30HHAS TUIACTUHKA.

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

OneHka TrIpaHULl MPUMEHHMOCTHM 3aKOHOB T'€OMETPUYECKOM aKyCTHKH 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 KIIACCUYECKOM TEOpUHU TEIUIOBOrO u3inydeHus (popmyna Pernes-
Jl>xunca, ynbTpaduoneroBas karactpoda; hopmyna Buna).

KBanToBas runoreza uznyudenus [lnanka. @oToHbl (3HEpPrusi; Macca; MUMITYJIbC;
yuciao (QOTOHOB, BO30YXKJEHHBIX B BOJiHE). BbriBoj 3axkoHOB Crtedana-bonbiMana u
Buna Ha ocHoBanuu runore3sl [1manka.

N3nyyeHne HEYEpHBIX TE.

OnTryeckas MUPOMETPUSL.

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

Topmo3zHoe PEHTI€HOBCKOE U3JIy4YCHHUE. KBanToBOE 0OBsICHEHHE

KOPOTKOBOJIHOBOW I'PaHUIIbI CILIOIITHOTO CIIEKTPA U3JIyYCHHUS.

Paccesinue poToHOB Ha nekTpoHax BemecTa. Dddext Komnrona.

PazButne npeacraBiaeHuii o crpoeHuu aroma. OnbeITel Pe3epdopa mo paccesHuio
o-dactul. AnepHas moaens atoma. CrnekTpsl u3nydenus atomoB. @opmyna banbmepa.
[Toctynatet bopa. KBanToBoe wumcio. Mogenb aroma Bogopoaa 1o bopy.
DHepreTUuecKuil CeKTp BOJAOPOI0NOI00HOTO 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. [lpmanun HeompeneneHHoctedr [eiizenOepra. BomHoBas
¢bynkuus. Ypasuenue lllpenunrepa. CranoHapHbIe COCTOSHUS.

3amaya O KBaHTOBOM dYacThile B OECKOHEYHO TJIIyOOKOH OJHOMEPHOU
MPAMOYTOJIbHOW TMOTCHUMAIBHOU siMe. KBaHTOBaHWE SHEPTrMM M UMITYJIBCA YACTHULBL.
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KBanToBO-MexaHuW4eckass 3amada O TapMOHHYECKOM OCHWUISATOpEe. |yHHEIbHBIN
ahdexT.

CnuH snexktpona. CimHOBoe kBaHTOBOE uncio. [Ipunnun [Taymnu.

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

Pa3znen 6. DjieMeHTHI ATOMHOM (PU3MKH

6.1. YpaBuenue lllpenunrepa s atoma Bojgopona. KBaHTOBbIE uucia U UX
(dbuznyeckuii cMpIcia. MexaHnuecKui 1 MarHUTHBIM OpOUTaIbHBIA MOMEHTHI 3JICKTPOHA.
BonHoBeie (yHKIIMU 3yIeKTpoHAa B arome Boaopoaa. Kiaccudukanus cocTosHUi
AJEKTPOHA B aTOME BOJIOPOJA.

MHOro3neKTpoHHbIE aTOMBbI. PacmpeneneHne 3JEKTPOHOB IO 3HEPTETUYECKUM
ypoBHsM B atome. [lepuonnueckas cucrema snementoB /. 1. Menneneesa.

6.2. M3nydyenue u morjouieHue sHepruu atomamu. lIpaBuna or6opa. Illupuna
CIEKTPAIbHBIX JTUHUN. XapaKTEPUCTUUECKOE PEHTIEHOBCKOE U3NTydeHue. 3aKkoH Mo3nu.

CrnoHTaHHOE W HMHAYUMPOBAHHOE U3JydeHue. IIHBepcHas 3aceleHHOCTh
HPHEPreTUYECKUX YPOBHEH M CHOCOOBI €ro ocyiiecTBiieHud. [IpuHnMnuanbHas cxema
JNEUCTBUS KBAHTOBOTI'O reHeparopa. [IpuMeHenre onTu4ecKux KBaHTOBBIX T€HEPATOPOB.

Paznen 7. ®usuka TBEpAOIO TEIA

7.1. Tepmoe Tteno. Kpucrammmyeckas CTpykTypa. TeIIOEMKOCTh peleTKH
TBEPJOIO TEJIA.

O000111eCcTBICHHE JIEKTPOHOB B TBEPJOM Tene. Paciiennenne sHepreTu4eckux
YPOBHEH BAJEHTHBIX JJIEKTPOHOB W BO3HMKHOBEHHE DSHEPreTUYECKHX 30H. CXeMBbI
SHEPreTUYeCKUX 30H Uil MPOBOJAHHMKOB  (METAUIOB), MOJYNPOBOJAHHKOB U
TUIEKTPUKOB.

TenmoeMKoCTh JIEKTPOHOB B TBEPABIX Tenax. Pacnpenenenune Pepmu-/lnpaka.
JInHaMMKa 3JIEKTPOHOB MPOBOJMMOCTH. JHEprusi U ypoBeHb depmu. BuIpokIeHHBIH
ANEKTPOHHBIN Ta3. Metanibl. COOCTBEHHBIE U MPUMECHBIE TTOJTYIPOBOIHUKH.

SBneHuss 1mnepeHoca B TBEPAbIX Telax (TEIUIONPOBOJHOCTh PEIIETKH H
AJIEKTPOHHOIO  Tra3a,  d3JEKTPOIPOBOAHOCTh,  TEpMOdBJIEKTpHueckue 3¢ eKTsr).
CBepXIpOBOJIUMOCTb.

TepmosnexkTponHas smuccusi. Pabora Bbxoja 251ekTpoHoB. KoHTaKkTHAs pa3HOCTh
NOTEHIMANOB. KOHTAKT JBIPOYHOrO M 3JIEKTPOHHOIO IOJYNPOBOJHHUKOB (p-N -
nepexon). [ToaynpoBoAHUKOBBIN A101. BUNIONISIpHBINA TPAH3UCTOP.

Paznen 8. ®u3uka aTOMHOTO SAPAa U 3JIEMEHTAPHBIX YaCTHII

8.1. XapakTepuCTHKM aTOMHOTO Sjapa: 3apsi, macca, pa3Mep, IUIOTHOCTE.
MaccoBoe u 3apsoBoe uncia. CoctaB sjapa. Hykinonsl. MI30Tomnbl, U30TOHBI U M300apHI.

B3aumoneiictBue HykiIoHOB. SnepHbie cuibl. Mx cBoiictBa. Jledekt maccel u
DHEPTUSA CBS3H STED.

PagnoakTUBHOCTB. PanuoakTuBHBIC pAABL. Kunernueckuit 3aKOH
paguoakTuBHOrO  pacnana. IlocTtosHHas  paguoakTUBHOTO  pacmaga. llepuon
noiypacnaaa. AKTUBHOCTh PAJUOAKTHUBHOIO BEIIECTBA. BuUIbl paguOaKTUBHOIO
pacnaza.
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SlnepHple peakuuyM M 3aKOHbI coxpaHeHWs. Peakuus nenenus sgpa. llenmnas
peakuus neneHus. [loHsaTre o sAepHON dHEpreTuke. Peakuny cHHTE3a aTOMHBIX SEP.
[IpoGnema ynpaBisieMbIX TEPMOSIEPHBIX PEAKIIUM.

OOmme cBoMcTBa aneMeHTapHbIX dacTtull. Kilaccupukauus saeMeHTapHBIX
4acTHL], X B3aUMHas IIpeBpalaeMoctb. KBapkoBas MOIEIb aJpOHOB.

®dyHaamMeHTaIbHbIE TUIIBI B3aUMOJCHCTBUS U TEOPUS UX 0ObETUHEHMUSL.

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

9. HUepapxust cTpykryp Marepuu. YacTuubl W aHTA4YACTULBL. DU3NYECKUU
BaKyyM. BeliecTBo B 3KCTpeMabHbIX YCIOBUSAX: O€lble KapJIUKH, HEUTPOHHBIE 3BE3/bI,
YEepHBIE ABIPHl. BEImecTBO B CBEPXCUIIBHBIX JJIEKTPOMArHUTHBIX MOJAX. | alakTuky.
Mopens 3Bomonnn Beenennon. «TémHasy sHeprus u «T€MHas» Marepusi BeeneHHoM.

MakpocuctemMsl Baid OT paBHOBecUs. OTKpBITHIE JHCCHUIIATUBHBIE CHCTEMBI.
[TosiBieHne camMooOpraHu3ali B OTKPBITBIX CHCTEMax U IMpeBpalieHue (IyKTyaluil B
Makpockonuyeckue 3g¢extel. Ponp HenuneliHoctu. [lonstue o Oudypkanusax. Unen
cuHepreTuku. llepuoanueckue XuMHUeCKHE peakUUd U OUOpUTMBI. JMHaAMUUeCKHii
xaoc. Camoopranusanus B )KUBOM U HEKUBOU MTPUPOJE.

dusnueckas KapTHHa MHUpa Kak Quiocodcekas kareropusi. KopmyckynspHas u
KOHTHHYyaJIbHAasl KOHILIENIMM OmucaHusl npuponbsl. BemectBo u nosne. CMeHa cuctem
HNOHATUN B (PU3HMKE KaK OTPaKCHUE CMEHBI TUIIOB PALIMOHAIBHOTO MBILUICHUS.

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

5. OBPA3OBATEJIBHBIE TEXHOJIOT'UH

Jnst u3ydeHus JUCHUIUIMHBI HUCIIONB3YIOTCS pa3judHble 00pa3oBaTeIbHBIC
TEXHOJIOTHUH:

1. TexHomoruu NMpoBEACHUS 3aHIATHI B (hOpME TUATIOTOBOTO OOIIEHHUS, KOTOPhIE
MePEBOIAT 00pa30BaTENbHBIN MPOIECC B IUIOCKOCTh AKTHBHOTO B3aWMOICHCTBUS
oOyuatomerocst u neaarora. OOyJaronuiicss 3aHUMAET aKTUBHYIO MO3UIIMIO U MIPECTaeT
OBITH TIPOCTO CIyMIATEJIEM CEMHHAPOB WM JIEKIMHA. TEXHOJIOTHUH TPECTaBICHBI:
TPYNIOBBIMH  JTUCKYCCHUSIMH, KOHCTPYKTHUBHBI COBMECTHBIH TIOWCK  PEIICHUS
npoOJieMbl, TPEHUHT (MUKpOOOyYye€HHE U Jp.), POJIeBble UrPhl  (JEIOBHIE,
OpraHU3aIMOHHO-IEITeILHOCTHBIC, THHOBAIIMOHHBIC, KOMMYHUKATUBHBIC H JIP. ).

2. Jlna opraHuzandd Tpolecca OOydeHHS U CaMOCTOSITENIbHOW palOoTh
UCIIONIB3YIOTCSI MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTeNIbHbIC TEXHOJOTHH,
MPE/ICTABJICHHBIC B BHUJE TEMIarOTMYECKUX MPOTPAMMHBIX CPEACTB U DJIEKTPOHHOM
uHpopmarmonHo-oopazoBarenbHoit  cpenbl  (OMOC).  TexHomoruum  pacuIupsitor
BO3MOXKHOCTH OOpa30BaTEIbHOM Cpeibl, KaK pa3sHOOOpa3HBIMH MPOTPAMMHBIMHU
CpelncTBamMH, TaKk M METOJAMH DPAa3BUTHUS KPEAaTUBHOCTH OoOyuyaeMmbix. K umcmy Takmx
MPOTPAMMHBIX ~ CPEIICTB  OTHOCATCS ~MOJCIHUPYIONIUE TMPOTPAMMBI, TTOWMCKOBBIE,
HMHTEJUICKTYaJIbHbIE 00YyYaromiye, SKCIEPTHBIE CHCTEMBI, MPOTPAMMBI JIJISl IPOBEIACHUS
JICIIOBBIX HTD.
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3. Keiic-TexHONMOrMH MPUMEHSIOTCA KaK CIOc00 00y4yaTh PEUICHHIO MPAKTHKO-
OPUEHTUPOBAHHBIX  HECTPYKTYPHUPOBAaHHBIX  0Opa3oBaTENbHBIX  HAy4YHBIX WU
npodeccuoHanbHbIX NpoOsieM. [IpumeHsieTcss Kak Npu YTEHUM JIEKLMH, Tak ¥ IpU
IPOBEJACHUM CEMUHAPCKUX, IPAKTUUECKUX U JJAOOPATOPHBIX 3aHITHUH.

4. Ilpu peamuzauuum 00pa30BaTEIbHOW MPOTpaMMbl C  HMPUMEHEHHEM
JUCTAaHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI U 3JIEKTPOHHOTO 00YUYEHHUS:

- COCTaB BHJIOB KOHTaKTHOM paboThl 1O JUCUUIUIMHE (MOAYNIO), IpHU
HEOOXOJUMOCTH, MOXKET OBITh OTKOPPEKTHPOBAaH B HANpaBICHUH CHIDKEHUS JOJH
3aHATHI JIEKUIMOHHOTO THIIA U COOTBETCTBYIOLIETO YBEJIMYEHHUS JOJIU KOHCYJIbTAIU
(rpynnoBbIX WIM WHAWBUYAJIbHBIX ) HJIM UHBIX BUJIOB KOHTAKTHOW paOOTHI;

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

- B3aUMOJICHCTBHE  OOY4YalOIIMXCS U MNEAArorn4eckux  pabOTHUKOB
ocymectBisiercss ¢ npumenenneM DMOC yHuBepcuTeTa U APYrux HUHPOPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTUN (BHIECOKOH(EPEHIICBA3b, O0JAaUHbIE TEXHOJOTHUHU U
CEPBUCHI, Jp.);

- COOTHOILIEHHWE KOHTAKTHOM M CaMOCTOSATEIbHOM pabOThl MO JIHUCUUILIMHE
(MOIyNI0) MOKET OBITh M3MEHEHO B CTOPOHY YBEJIMYEHHUS MOCIEAHEH, B TOM YHUCIIE
CaMOCTOATENIHOTO U3YUYEHUS] TEOPETUUECKOTO MaTepHaIa.

6. YYHEBHO-METOINUYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE

6.1 Ocnoenasn rumepamypa

1. Ky3uenos, C. U. Kypc ¢dusuku ¢ mpumepamu pemieHust 3a1ad [ IIeKTPOHHbBIN
pecypc] : yuebHoe nocodue aiist By30B [['pud Munobpazosanust PO]. Y. 1. MexaHuka.
Monekynspuas ¢pusuka. Tepmogunamuka / C. U. Ky3nernos. - 3-e uza., nepepab. u gom.
- Cankr-IletepOypr : Jlans, 2014. - 463 c¢. - Pexum nocryna:
http://e.lanbook.com/book/42189/.

2. Kysnenos, C. U. Kypc pusuku ¢ mpumepamu peiieHust 3a1ay [ IIeKTPOHHbBIN
pecypc] : yueOHoe mocobme i By3oB [I'pud MwunobpazoBanmss PD]. Y. 2.
OnekTpudecTBo U MarHeTu3Mm. Konebanus u Boasl / C. U. Ky3nernos ; [mox pea. 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 3anad [ IIeKTPOHHBIN
pecypc] : ydaeOHoe mocobue st By3oB [['pud Munobpazosanus P®]. Y. 3. Ontuka.
OcHOBBI aTOMHOW (U3MKM W KBAaHTOBOM MeXaHWKU. DuU3NKa aTOMHOTO Spa H
anemenTapubix yactull / C. W. Ky3nenos ; [mox pea. B. B. Jlapuonosa]. - 4-¢ u3m.,
nepepadb. u gon. - Cankrt-IletepOypr : Jlaws, 2015. - 335 c. - Pexum pgoctymna:
http://e.lanbook.com/book/53685/.
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4. VsnueB A. JI. ®uszuka : yueOHoe nocobue nis By30B [['pud Munobpnay-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 : yueoHoe nmocodue / E. Y. JImutpuea. — 2-¢ uzs.
— CaparoB : Ai Ilm DOp Meama, 2019. — 143 c. — Pexum pgoctyna:
http://www.iprbookshop.ru/79822.html.

7. I'paboBckuit, P. Y. Kypc ¢usuku [DnexTponHsIi pecypce] : yueOHoe mocolOue
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. Kysnenon C. U., Poroszun K. 1. CipaBounuk no ¢usuke : yuebHoe mocodue. -
CaparoB : IIpodobpazoBanue, 2017. - 219 ¢ - Pexum pocryna:
http://www.iprbookshop.ru/66399.

10. T'ymun JI. B. 3agaun no kypcy ¢usuku [TekcT: DiaexkTpoHHBIM pecypc] :
y4eOHO-MeToanueckoe mocoodue ais By3oB [['pud Munobpuayku P®] / JI. B. I'ynun, C.
B. Anaxos ; Poc. roc. npod.-nien. yH-T. - EkatepunOypr : U3parenscto 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. Konebanuss u BosHbl : 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 : [caiit]. — URL:

https://www.iprbookshop.ru/108178.html
3. Cpitun, B. I'. MonekynspHas ¢u3uka B JKU3HM, TEXHHUKE W MPUPOJIE
[DnexkTponHBI pecype] : yueOHOe mocobue [mms By3oB] / B. I'. CeituH. - 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. IlpakTukyM Mo Kypcy «DJIEKTPHYECTBO W MAarHe€TU3M» :
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 : yuebHoe mocodue. -
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 goctyma: 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 obecrnieueHue st opranu3anuu BeOuHapoB 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.

/. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUME JTUCHUIIJIMHbI

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

1. Yuebnas aynutopus 115 IPOBECHUS 3aHATHH JICKITMOHHOTO THUIIA.

2.  VYuebHas  ayautopusi Uil  TOPOBEIEHUS  3aHSATUH  CEMHUHAPCKOIO
(HpaKTI/I‘IeCKOFO) THUIIA, IIPOBECACHUA TI'PYIIIOBBIX W HMHAWBUAYAJIbHBIX KOHCYJ'IBTaLII/II‘/’I,
MMPOBCACHUS TCKYIICTO KOHTPOJIA U HpOMG)KYTO‘lHOI)'I arTecTralmuu.
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3. YueOHas ayauTopHs J1abopaTopHsi MEXaHUKU W MOJEKYJIApHOW (pU3MKu Asis
IPOBEACHUS NMPAKTUUYECKUX 3aHATUH, TPYNIOBBIX U WHAMBHUIYaAJIbHBIX KOHCYJIbTALMM,
TEKYIIET0 KOHTPOJIS ¥ IPOMEKYTOUHON aTTeCTallUu.

4. VY4yeOHas ayauTopusi J1abopaTOpUsi ONTHUKM M AaTOMHOW (U3MKH Ui
IPOBEACHMS MPAKTUUYECKUX 3aHATUH, TPYNIOBBIX U MHAMBHUIYAJIbHBIX KOHCYJIbTALUM,
TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHON aTTeCTallUu.

5. VYueOHag ayautopust mnabopaTopusi 3JIEKTpUYECTBA W MAar”Hetusma s
MPOBEJCHUS MPAKTUYSCKUX 3aHATUN, TPYIIOBBIX M WHANBUAYAIbHBIX KOHCYIBTAIIHU,
TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTalllu.

6. [lomenieHus i1 CaMOCTOSITENIbHON PabOTHI.

7.  Y4ueOHO-3KCIEpUMEHTAJIbHAsE ~ J1a0opaTopusi  HAYYHO-TEXHUYECKOH U
oOpa3oBaTeNbHOM  JEATENBHOCTH B  obOnmacTu  (yHAaMeHTanbHOW  (U3UKH U
aJbTEPHATUBHON XUMHH.
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