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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. be3omacHOCTE JKU3HEAECATEIHLHOCTH.

2. MuxkponpoueccopHasi TEXHUKA.

3. DIIeKTpOHUKA.

4. Hay4dHo-ucclieioBaTelibckas padoTa.

3. PE3YJIBTATBI OCBOEHMUSA JNCHUITVINHBI

JucuumirHa HampaBiieHa Ha GopMHUpPOBaHUE CICAYIONIUX KOMITETCHITU:

e OIIK-8 CriocoOeH OCyIIECTBIATh NMEJAaroruuecKyro IeATeIbHOCTh HA OCHOBE
CHeIMaIbHBIX HAYYHbIX 3HAHUH;

e JIKO-7 CnocobeH WHCIONB30BaTh COBPEMEHHBIC IMPO(ECCHOHAIBHO-
MeJarorH4eCKue TEXHOJOTUHU, (OpMBI, CpeACTBA M METOABI MPO(PECCHOHATBEHOTO
OoOy4eHHsI ¥ JAMArHOCTUKH B TPOIIECCE OpPTraHU3aIlui W3YYCHHS y4eOHBIX MPEIMETOB,
KYPCOB, TUCUUIUIUH (MOJIyJIE ), TPaKTHUK;

e JIKO-8 CnocoOeH BBINOJIHATH JEATCIBHOCTh M (WJIH) JAEMOHCTPUPOBATH
AJIEMEHTHl ~ OCBaMBaeMON  OOydYalolUMHCS  ACATEIbHOCTH,  MPEAyCMOTPEHHOU
MpOrpamMMoi yd4eOHOro npeamMeTa, Kypcea, AUCHUILUIMHBI (MOYJIs ), TPAKTUKH.
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B pe3ynbpTaTe 0CBOEHMS TUCUUIUIMHBI (MOYJIs1) 0Oy4YarOIUNCs JOKEH:

3HaTh!

31. OcHOBHbIE (U3HYECKUE SIBJICHUS M OCHOBHBIEC 3aKOHBI (PM3UKH; TPAHMIIBI UX
IPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B BXKHEHIINX TPAKTUYECKUX IIPUIOKCHUAX;

32. OcHOBHblE (U3NYECKUE BEIMYMHBI U (U3MUECKHE KOHCTAHTBI, MX
OIIpe/IeNIEHUE, CMBICII, CIIOCOOBI M €IMHUILIBI UX U3MEPEHUS;

33. @yHaMeHTaNbHbIE (PU3HYECKHUE OIBITHI U UX POJIb B Pa3BUTUHU HAYKH;

34. Ha3znaueHue U NPUHIUIBI JEHCTBHUS BAXKHEUIITNX (PU3MUECKUX PUOOPOB.

YMeTs:

VY1. O0BICHATH OCHOBHBIE HAOIOAACMbIC TPUPOHBIE W TEXHOTEHHBIC SBICHUS
U 3 PexTsl ¢ mo3unmii pyHAaMEHTATBHBIX PU3NYECKUX B3aUMOJACHCTBUIA;

V2. Ykazarb, Kakue 3aKOHbI OMUCHIBAIOT JAHHOE SBJIICHUE WU 3P DEKT;

V3. McTONKOBBIBATH CMBICH (PU3WYECKUX BETUYHMH U MOHSATUH;

V4. 3anuceiBaTh ypaBHEHUS I GU3NUECKUX BEJIMUUH B CUCTEME CH;

V5. Paborate ¢ mpubopamu ¥ 00OpYJAOBAHHEM COBPEMEHHOW  (U3UUECKOM
nabopaTopuu;

VY6. Ucnonb3oBaTh pa3iuyHble METOJIUKH (HU3UYECKUX U3MEPEHHM U 00paboTKu
AKCIIEPUMEHTAIILHBIX JJAHHBIX;

VY7. Ucnonp3oBaTh METOJbI aJC€KBATHOTO (PU3MUECKOTO U MATEMAaTHYECKOIO
MOJICIIUPOBAHUS, & TAK)KE MPHUMEHATh METOJbI (DU3UKO-MAaTEeMAaTHYECKOTO aHaIM3a K
PEIICHNIO0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHUYECKHUX TIPOOIIEM.

Bnaners.:

Bl. Merogamu WHCIONB30BaHHWA OCHOBHBIX OOIIE)U3NYECKUX 3aKOHOB U
MIPUHILINIOB B BAXKHEUIIINX MPAKTUYECKUX MPUII0KECHUSX;

B2. Metonamu npuMeHeHHsI OCHOB  (DU3MKO-MATEMaTUYECKOro  aHalu3a JUIs
pelIeHNs] €CTECTBEHHOHAYYHBIX 3a/1a4;

B3. 3nanueM npaBuiIbHOM 3KCILTyaTallid OCHOBHBIX MPUOOPOB U 000pyAOBaHUs
COBpPEMEHHOM (pr3udecKoi 1abopaTopuu;

B4. Meronamu 00pabOTKU M MHTEPIPETUPOBAHNUS PE3YJIbTATOB IKCIIEPUMEHTA;

B5. Merogamu ucnonb30BaHus (PU3NYECKOTO MOJEIUPOBAHUS B HHKEHEPHOM
ITPAKTUHKE.

4. CTPYKTYPA U COAEP KAHUE IUCIHUITJINHBI

4.1 Oovem oucyunaunsvl u 6U0bl KOHMAKMHOU U CAMOCHOAMETbHOU PAdOmbl

OOr11ast Tpy10éMKOCTh TUCIMILIMHBI COCTaBysieT 6 3ad. ex. (216 vac.), ceMecTpsl
u3ydeHus — 1, 2, pacnpeneneHue Mo BUaAaM padoT MpeAcTaBieHo B Tadm. No 1.
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Tabnuna 1. Pacnpenenenue Tpy10eMKOCTH JUCIUIUIMHBI 110 BUAaM paboT

Bun pabotel ®dopma 00ydeHHs
ovHas
CemecTp uzydeHus
1,2 cem.
Kou-Bo yacoB

OOmrast TPyZOEMKOCTh TUCIUTIIMHBI TI0 216

y4eOHOMY TJIaHy

KonTakTHas pabota, B TOM YHCIIE: 80

Jleku 32

[TpakTHdeckue 3aHATHS 32

JlaGopatopHbie pabOoThHI 16

CamocrosiTenpHas paboTa CTyAeHTa 136

[IpomexxyTounass —aTTecTalsi, B TOM

qrcIe:

DK3aMeH 1,2 cem.

*Pacnpeoenenue mpyooemKkocmu no u0am KOHMAaKmHou pabomot 0Jist 3a04HOU hopmbl
00yueHuss (npu HAIUYUU) KOPPEKMUPYEMCcs 8 COOMBEMCmeUU ¢ Y4eOHbIM NJIAHOM 3A0YHOU

Gopmwvl 00yyenus.

4.2 Cooepocanue u memamuueckoe niaAGHUPOBAHUE OUCUUNTUHBL

Tabmuna 2. TemaTHdeckui IIaH JUCIUILINHBI

Bun koHTaKTHOM
paboTHI, yac.
HaumenoBanue pa3nenoB u Tem Cen. Bcero, - . 5 = | CpC
JTUCIUTUINHBI (MOTYJIs) qac. = 25| &
5 &z |58
S = 8 e,

1. Mexannka 1 50 8 8 4 30
2. MonekynsipHas hu3nka u 1 30 4 4 2 20
TEPMOJIMHAMUKA
3. DNIEKTpUYECTBO U MarHETU3M 1,2 38 6 8 4 20
4. KoseOanus v BOJIHBI 2 45 5 6 4 30
5. KBaHnToBas MexaHMKa. 2 17 3 2 - 12
6. DneMeHTbl aTOMHOUN (PU3NKH 2 12 2 2 2 6
7. ®du3nKa TBEPAOTo Tena 2 8 2 - - 6
8. ®u3rKa aTOMHOTIO s]1pa U 2 9 1 2 - 6
AJIEMEHTAPHBIX YaCTHI]
9. Enunas ¢usndeckast KapTuHa Mupa 2 7 1 . . 6
U €r'0 PBOIIOINHU
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*Pacnpedenenue uacoe no pasdeiam (memam) OUCYUNIUHBL Ol 3A0YHOU GopMbl
00YYeHUSL OCYUIeCMBIIAENCIL HAYUHO-Ne0d202ULeCKUM PAOOMHUKOM, 8€0VUUM OUCYUNTUH)Y .

4.3 Cooeporcanue pazoenoe (mem) oucyuniun

Pa3zgen 1. Mexanuka

1.1.BBeneHue

[Ipeamer ¢usukun. Metoapl (HUUIECKOTO HCCIECIOBAHUSA: OKCICPUMEHT,
runoresa, Teopus. Poinb MoienbHbIX npeacTaBieHui B pusnke. OU3nyeckre BeTUYUHbI
U CUCTEMBbI eIUHUIl (U3NUeCKUX BeaudrH. M3Mepenne pu3nueckux BETUYHH U OlIEHKa
TOYHOCTH (JIOCTOBEPHOCTH) MOJIYYEHHBIX PE3yJIbTaTOB.

Mexannueckoe nBmxkeHue. Cucrema orcuera. OCHOBHBIE MOJEIH MEXaHUKU:
MaTepHalibHasi TOYKa, (PU3MYECKOe TeJo, CIUIONIHAs cpena. MHepuuanbHbIE CHCTEMBI
orcuera. Kiaccuueckne moctynarbl 00  aOCOJMIOTHOCTM W HEMPEPHIBHOCTH
MIPOCTPAHCTBA U BPEMEHHU.

1.2. KuneMartuka MaTepuaibHOM TOYKHU U aOCOJIOTHO TBEPIOTO Tela

Teno orcuera. Cucrema orcuera. Pammyc-Bexktop. Tpaexropusa. Ilyrs.
[Tepememienune. Cxopocth. YckopeHnue. CriocoObl onucaHusl IBUXEHUSA: JUHEHHBIE U
VIJIOBbIE KHHEMAaTHYECKHE BEIWYUHBI. B3auMOCBSI3b JIMHEHHBIX M YIJIOBBIX
MEPEMEHHBIX.

[TocTtynarenbHOE JBUKECHUE.

JBr>keHHEe MO OKpYKHOCTH. BpamarenbHoe nBuwxeHue. Yactora u mepuon
BpanieHusi. HopmanbHoe (LIEHTPOCTPEMHUTEIHHOE), TaHTEHIMAIbHOE (KacaTeabHOe) U
MOJTHOE YCKOpEeHUSl. MTHOBEHHAs OCh BpAlllCHUSI.

1.3. Jlunamuika ABUKEHUSI MaTEPUAITBHONU TOUYKH M a0COIOTHO TBEPJIOTO Teja

Cuna. Ilpunnun cynepnoszuniuu. CBoOOmHas MarepuanbHas Touka. [lepBbrit
3akoH Hprotona. MHeprmanbHbie cucTembl oTcuera. MHepnus, macca, UMITyJIbC Tea.
Bropoit 3axkon Herorona. Mmnynsc cunbl. Llentp mace. Tperuit 3axkoH HprotoHa.
[TpeobpazoBanus ['anunes. [IpaBuiio ciioxkeHusi CKOPOCTEH B KJIIACCUYECKOM MEXaHUKE.
3akoH BceMHpHOro tsaroreHus. Cuna Tsbkectn. Bec tema. Peaknus onopel. Ynopyras
cuna. Cuia TpeHus.

MOMEHT UMITyJIbCa U MOMEHT CUJIbl. MOMEHT MHEPIMA MAaTEPUAIBHOM TOYKU U
TBepaoro Ttena. OCHOBHOW 3aKOH [IMHAMHMKH BpaIllaTEIbHOTO IBMXKEHHUS. Teopema
[ITelinepa.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

1.4. HeunepumanbHbie cucTeMbl oTcueTa. CUJlbl HHEPIIUU

Heunepunanbueie cucteMbl oTcueTta. Cuibl mHepuuu. [IpuMeHeHue 3aKOHOB
KJIACCUYECKOM MEXaHUKHU JUJIs PELICHUs 3a/ad, CBSA3AHHBIX C HEWHEPIHUAJIbHBIMU
CUCTEMaMU OTCYETA.

1.5. Mexanuueckasi SHeprusi U pabota

PaGora. PaGota mnpu BpamateJgbHOM JBWKEHUU. MOIIHOCTh. JDHEprusl.
Kunernueckass »Heprusi Mpu TOCTYNMATEJIbHOM U  BpallaTeIbHOM JBWKECHUH.
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[TorenuunanbHas 3Heprusi. KOHCEpBATUBHBIE 1 HEKOHCEPBATUBHBIE CUJIbl. B3auMOCBs3b
MEXKY MTOTEHIUAIBHON SHEPIrUerd U KOHCEPBATUBHOM CUJIOW.

1.6. 3aKOHBI COXpaHEHHS B MEXAHUKE

BHemiHue ¥ BHYTpeHHHE CUJIbI. 3aMKHYTbIE (M30JMPOBAHHBIE) CHUCTEMBI TEll.
3aKOH COXpaHEHHS HMMITyJIbCa. 3aKOH COXpaHEHUs MOMEHTa ummyJibca. CoynapeHue
Te. AOCOIIOTHO YIIPYTUN U HEYNPYTHUH IIEHTPAJbHBIE YIaphl.

[TonHas MexaHUYECKast SHEPTUsl. 3aKOH COXPAHEHUS U U3MEHEHUS MEXaHUYECKOU
SHEPTHUH.

BceoOuimii 3ak0H COXpaHEHUs! SHEPTUU.

1.7. OnemeHThI crienuanbHON TEOPUU OTHOCUTEIBHOCTH

[Toctynatel cnenuanbHOM TEOPUM OTHOCUTEIBHOCTH M MX JKCIEPUMEHTAIBHOE
obocHoBanue. [IpeobpazoBanus Jlopenna. CrnenctBus u3 npeoOpazoBaHuil JlopeHua:
OTHOCUTEIIBHOCTh OJHOBPEMEHHOCTH W MPUYUMHHOCTb, OTHOCUTEIBHOCTh HUHTEPBAJIOB
BpeMEHU U IHH. CII0)KEHHE CKOPOCTEM.

IlepBeiit 3akoH HproroHa. PemaruBucTckui umiynbsc. Bropoit 3akoH HeroroHa
(OCHOBHOM 3aKOH) PEJISITUBUCTCKOM JIMHAMHMKH MaTepUaIbHOM TOYKH. TpeTuil 3aKoH
Hrrotona. Unes 61mM3koaeiCTBUA U JATbHOIEHCTBHUS.

PaGota u »Heprusi B cHEIMAIbHOW TEOPHUH OTHOCUTEIBHOCTU. B3anMocBs3b
Macchl U 3Hepruu. COOTHOIIEHUE MEXKTy OJIHOW SHEPTUEN U UMITYJIbCOM YaCTHUIIBIL.

['paHuIIbl NPUMEHUMOCTH KJIACCUYECKON (HhIOTOHOBCKOM ) MEXaHUKH.

Paszgea 2. MosekyasipHas (pu3uka 1 TEPMOAUHAMHUKA

2.1.PaBHOBECHBIE CBOMCTBA HICAIBHOTO ras3a

MUKpOCKONIMYECKME M MaKpOCKonmudeckue mnapamerpbl. CTaTHCTHYECKHA H
TEPMOJMHAMUYECKUM METO/bl UCCIICIOBAHUS CUCTEM, COCTOSIIMX U3 OOJIBIIOrO YKCIIa
CTPYKTYPHBIX 3JIEMEHTOB.

VYpaBHeHHE COCTOSIHUS UIealibHOTO rasza (ypaBHeHue Kianeitpona-Menjeneena).

OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KUHETUYECKOW TEOpUU ISl JIaBJICHUS
uaeanbHOro rasa. Pacmpenenenne MakcBesuia. XapakTepHbIE CKOPOCTH JIBUYKECHUS
CTPYKTYPHBIX 25ieMeHTOB. bapomerpuueckas ¢hopmyna. Pacnpenenenue bonbiimana.

BHyTpeHHsI1 3Heprus wuAeanpbHOro rasa. leopema O paBHOpacHpeAcIeHUN
HHEPTUU TI0 CTETEHSIM CBOOOIbI CTPYKTYPHBIX DJIEMEHTOB.

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

Tennmoemkocth. PaboTa mpu u3meHennn oObema raza. YpaBHenue Ilyaccona.
Kpyroseie Tepmonnnammueckue npoueccsl. [{ukn Kapho.

CraTuCTHYECKHI BEC COCTOSIHUSI CUCTEMBbI (TEpMOJMHAMUYECKasi BEPOSTHOCTD).
OHTponud. Bropoe Hauano TepMOIMHAMUKH.

2.2.PeanbHbie Ta3bl U KUIKOCTUA. Da30BbIE MEPEXOIBI

VpaBHenue Ban-gep-Baanbca. ®a3pl u yciaoBus paBHOBecus (a3. Daz3oBbie
npeBpaienusi. @azoBble nuarpamMmbl. CBoWcTBa peanbHbIX Tra3oB. (CBolicTBa
HKHUJIKOCTEH.

2.3.®Du3uKa HEPABHOBECHBIX MPOLIECCOB
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DeHOMEHOJIOTUYECKUE  3aKOHbl  siBJIeHUM  mepeHoca. (CpeaHee  4HCIO
CTOJIKHOBEHUN U CpenHssl JJIMHa CBOOOJHOro IMpoOera CTPYKTYPHBIX 3JIEMEHTOB.
MonekynsapHO-KUHETHYECKas TeOpHsl SABJICHUM NepeHoca. MUKPOCKOMYECKHE TEOpUr
mubdy3un, TEMIONPOBOJHOCTH U BA3KOCTH. 3aBUCUMOCTh BEJIUYHHBI KOIPPUIIUEHTOB
NepeHoca B razax OT JaBJICHUS U TEMIIEPATypHhl.

Paznen 3. DjieKTpr4eCcTBO U MArHETU3M

3.1. DnmekTpocraruka

3akon Kynona. DOnextpuyeckuil 3apsan. CpoiicTBa 3apsiga. 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsijia.

Onektpoctatuueckoe rmosie. HampsykeHHOCTh  3JIEKTPOCTATUYECKOTO  MOJIS.
CuItoBBI€ JIMHUU AJIEKTPOCTATUYECKOTO MOJISL U X CBOMCTBA.

[IpyHmmn cynepno3unuu. Pacder HanpsyKEHHOCTEM DIEKTPUUYECKUX —IOJIEU
HETOYEYHBIX 3apsI0B.

Teopema I'aycca s anexrpocrarnueckoro nodisi. [Ipumenenne teopemsl ['aycca
JUISl pacyeTa MoJiel HETOYEYHBIX 3aps/I0B.

Pabora cun snextpoctarnueckoro mnosd. Ilorenmuman. Iupkynsuus Bekropa
HaIIPSDKEHHOCTH.  B3aMMOCBA3b  HANpPSsDKEHHOCTH  AJIEKTPOCTATUYECKOTO MO U
MOTEHIMANA OIS, DIEKTPUYECKUI AUIIOJIb.

Jusnextpuk. Ilomsgpuzanys AU3IEKTPUKOB. DIIEKTPUYECKOE 10JI€ B IUDJICKTPHUKE.
Bekrop mnonspuzauuu. Jlusnexkrpuueckas BOCHPUUMYHUBOCTB. JlW3JeKTprueckas
MPOHHUIIAEMOCTh  Cpelbl. BeKkTop MHAYKIMH 3JIEKTPUYECKOTO 1Moas  (BEKTOp
ANeKTpUUecKoro cmemenus). Teopema I'aycca mis MHOYKUUU 3JIEKTPUYECKOTO MOJIS.
Pacuer anekTpuuecKux mosiei 3apsiioB B BEIIECTBE.

Tunbl TUIEKTPUKOB.

[IpoBoIHUMKM B 3JIeKTpUYECKOM moJie. Pacnipenenenue 3apsaoB B IPOBOJHUKAX.
DOnekTpuyeckas €MKOCTb YEJUHEHHOTO NPOBOJHUKA. OJIEKTPUYECKAs E€MKOCTh
KOHJEHCAaTopa. OJHeprus ayeKTpuuyeckoro mnojiss. OObeMHas IUIOTHOCTh HHEPrUH
AIEKTPUYECKOTO MOJIS.

3.2. IIOoCTOSIHHBIN ANEKTPUUECKUI TOK

DNEeKTpUYECKU TOK, €ro XapaKTEpPUCTHKU W YCJIOBHS cyliecTBoBaHus. Cuia
TOKAa, Pa3HOCTh MOTEHLHAIOB, 3JIEKTPOABMKYIIAS CUJA, JIEKTPUUYECKOE HANPSKEHUE.
3akon Oma Jij1sl yyacTKa LeTHd B MHTErpalibHON U nuddepeHnuanbion hopmax. 3aKoH
OMa 111 HEOTHOPOAHOrO yyacTka menu. 3akoH Oma mist 3aMkHyToW uenu. [IpaBuiia
Kupxroda. Pabora snextpuueckoro toka. 3akoH J>koyns-JIeHIIa B MUHTETpaIbHON U
muddepeHunanbHO popMme.

DJIEKTPONPOBOJAIINE CBOWCTBA MaTepuanoB. [IpOBOIHMKHM, IHAIIEKTPHUKH,
MOJIYITPOBOJHUKH. DIIEKTPUUECKHUI TOK B TBEPABIX TeJNaX, )KUJIKOCTAX, T'a3aX U BaKyyMe.

Tema 3.3. MaraurocraTuka

MarauTHoe B3aMMOJICHCTBHE KaK PEISTUBUCTCKUN d(dext. MarnutHoe moe.
Nunykiys w™arHutHOrO mojs. ['paduyeckoe u300pakeHWEe MarHUTHBIX —TOJEH
(MarHuTHBIE CUJIOBBIE JIMHUM). BUXpeBOl XapakTep MarHUTHOTO TMOJIS.
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OnemeHT Toka. 3akoH buo-CaBapa. Ero mpumeHeHue K pacueTy MarHUTHBIX
NOJIEN NPOTKEHHBIX TOKOB.

Teopema T'aycca nmsd MHAYKOMM MAarHATHOTO mois. TeopemMa O IUPKYJISUUA
BEKTOpAa MArHMUTHOW HWHAYKIUU. l[IpuMeHeHHe TeopeMbl O UHPKYJSLHU BEKTOpa
MAarHUTHOW MHIYKIIMHU K PACUETy MAarHUTHBIX MOJIEW MPOTSKEHHBIX TOKOB.

3akoH Awmrmepa. MarHuTHOe B3aWMOJICWCTBUE MAPAIIIEIBHBIX JJIEKTPUUYECKHUX
TOKOB. EnuHnma cuibl TOoka - ammep. Cuibl M1 MOMEHT CWJ, JCHCTBYIOIIME Ha
3aMKHYTBIN 3JIEKTPUUECKUN TOK B MArHUTHOM Tojie. PaboTa, npu moBopoTe 3aMKHYTOIO
TOKa B MarHUTHOM mosie. MarauTHeli notok. Cuna Jlopenua. JIBuxeHnue 3apsKeHHbIX
gacTuIl] B MarHUTHOM Tmosie. [Ipuanun npeiictBust MI'JI-renepatopa. Dddext Xomra.
Y CcKOpUTEIN YaCcTULL.

Maruetuk. HamarHnunBanve MarHeTMKOB. MarHutHOe TIIOJ€ B BEIIECTBE.
BekTtop HamMarHM4MBaHWsA, MarHUTHAas BOCIIPUMMYMBOCTB, OTHOCUTEIbHAs MarHUTHAas
OPOHUIIAEMOCTh. HamnpsokeHHOCTh MarHuTHOro mnoss. TeopemMa o0 UPKyJIsIUUA
HaIIPsKEHHOCTU MarHUTHOTO 1ouist. Pacuer mapaMeTpoB MarHUTHOTO I10JIS B BELIECTBE.
MarauTHble CBOMCTBA MAaTEPUATIOB.

3.4. DIeKTpOMarHeTu3M

SIBrieHHE 3JIEKTPOMArHUTHOW MHAYKIMH. 3aKOH SJEKTPOMATHUTHOW WHIYKIIUU
(3axoH dapanes, npasuiio Jlenna). Uuaykunonssie Toku. CKUH-3QDEKT.

SIBnenne camoumHaykiuu. MuaykTtuBHOCTH. IlepexomHble IpolEecChl B LEIH,
CoJIeprKalllel KaTyIlIKy UHAYKTUBHOCTU. fIBieHuEe B3auMHOU uHAyKuus. Koadduiument
B3aUMHOM HMHAYKLIHMH. ODHEPrus MarHUTHOro mnojisi. OO0bemMHash IUIOTHOCTh 3HEPrUU
MAarHATHOTO TOJIA.

MarauTosnekTpuueckass MHAYKIHUS (3akoH MakcBemia i TOKa CMEILEHHUs).
Cucrema  ypaBHeHuid  MakcBemia.  DJIEKTPOMarHUTHOe  Moje  (CKOPOCTh
pacnpocTpaHeHus, 00beMHas MJIOTHOCTh SHEPTUH, TUIOTHOCTh OTOKA YHEPTHUH ).

Pa3nea 4. KoJsie0aHus v BOJTHBI

4.1. O6m1as Teopust KoiaeOaHmit

[Tonsitue konebarenpHOro ABXKeHUA. ['apmMonnueckue konebanus. KunemaTtuka
rapMOHUYECKUX KoieOanuii. AMIITUTYyna, (ha3a KoedaHus, 4acToTa KoJaeOaHusl.

JluHaMuKa MEXaHMYEeCKHMX TapMOHHMYECKUX Kosebanuit. JIuddepenmnuaiprnoe
ypaBHEHUE TapPMOHMYECKHX KojieOaHUW. YTpyrue M KBa3HYINPYTue CHIIbI. DHEPrus
TrapMOHUYECKHUX KOJICOAHHIM.

KorepeHntHocTh KOJIeOaHUI. Cnoxenue IBYX OJIHOHAITPABJICHHBIX
TapMOHUYECKUX  KOJICOAHWW  OJWHAKOBOW  4YacTOThl  (BEKTOpHAs  JaMarpamma
KoJiebaTenbHOro mpoiiecca). CiokeHre OJHOHANPaBICHHBIX KOJeOaHUU C OJIU3KUMHU
yactoTaMu. buenus.

CnokeHHe B3aWMHO TEPIICHIUKYISPHBIX TapMOHUYECKUX KojeOanmii. durypsl
Jluccaxy.

CpoOomnple  3aryxatomue  kosebanusa. JuddepennuanbHoe  ypaBHEHUE
(ypaBHEHHE JMHAMUKH) CBOOOJHBIX 3aTyXalIIMX KOJIEOaHWH W €ro pelieHue.
[Tapametpsl 3aTyxaHus.
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Bremnyxaennsie konebanusa. JuddepennmanbHoe ypaBHeHHE —(ypaBHEHHE
JUHAMUKH ) BBIHYKJIEHHBIX KOJIeOaHUM U ero peuleHue. Pe3oHanc.

4.2. Konebanusi B MEXaHUYECKUX U AEKTPOMATHUTHBIX CHUCTEMAX.

I'apMoHnueckuii ocuwiuiATOp. PUMYECKMH M MAaTEMaTUYECKUN MAasTHUKHU.
[TapameTpsl ux KoJIeOaHUM.

[lepemeHHBIN AneKkTpuyeckuil TOK. Ero xapakrepuctuku. Konnencarop, kaTyika
WHAYKTUBHOCTH B LIETIM TNEepeMEHHOro Toka. 3akoH Owma u mpasmina Kupxroda s
LIETIEN IEPEMEHHOTr0 TOKA.

CBoOomHBIC W BBIHYKJICHHBIC KoJieOaHUs B KoyiebarenmpHOM KOHType. Pacuer
XapaKTEPUCTHUK KOJICOaHU.

Tpanchopmarop B 11enu nepeMeHHOro rapMOHUYECKOTO TOKA.

4.3. OOmue cBeneHus O BOJHAX

Bosna. Kunematnueckoe ypaBHEHHE rapMOHUYECKON BOJIHBL. [[apameTpsl BOJIHBI
(nmMHA BOJIHBI, BOJIHOBOE YMCIIO, BOJHOBOWM BekTop). I[lamaromias u oTpakeHHas
oerymue BosHbL. [IpononbpHbie 1 TIONIepeuHble BOIHBL. BomHoBas moBepxHOCTh. DPOHT
BOJIHBI.

BonHOBOE ypaBHEHHME Il MEXAHMYECKOW BOJIHBI. BOJIHOBBIE YpaBHEHUS IS
ANEKTPOMArHUTHOM BOJIHBI. DHEPIUsl U CKOPOCTh PACIPOCTPAHEHUS BOJIH.

MeTozpl MOTy4eHHUSI U CBOKMCTBA BOJIH PA3JIUYHBIX JUANIa30HOB YaCTOT.

['eomeTpuueckasl akyCTUKa U TEOMETPUUECKAsl ONTHKA.

Oddext lomnepa. Paccessnue, abcopO1us U AUCTIEPCUS BOJIH.

PacnpocTpaneHne BOJIH 4epe3 TpaHully pas3zeia IByX OJHOPOJHBIX U30TPOIHBIX
cpen.

[TonspuzoBanHeie BosHBL. VX cBOMcTBa. 3ak0H Masmtoca.

4.4. NurepdepeHius BOJIH

KorepenTHocTh BOH. OnTHUeCKasi pa3HOCTh X042 BOJIH. CTOSTUME MEXaHUYECKUE
Y 3JIEKTPOMAarHUTHHIE BOJIHBI.

WuTepdepenius BoJH, CO31aBaeMbIX IByMs UCTOYHUKaMHU (ombIT FOHTa).

WUurepdepeniuss B IUIGHKAX U IUIaCTUHKax. [loiockl paBHOM  TOJNIIMHBI
(uaTepdepeHnss B KIMHOOOpa3HOW TUTACTHHKE, WHTEP(PEPEHIIMOHHBIE KOJbIIA
Herorona). [Tonockl paBHOTO HaKJIOHA.

[IpakTueckoe npuMeHeHue UHTEpdepeHnn (MPOCBETICHUE ONMTHKU, KOHTPOJIb
00pabOTKHN MOBEPXHOCTEH, TOYHOE U3MEPEHUE JUTHH OTPE3KOB).

4.5. Nudpakius BoJH

[Ipuanmn ['roirenca - @penens. Meron 300 Openens.

Hudpakuus Ppenens. udpakuuss OpeHens Ha KPYIJIOM OTBEPCTUU U JTUCKE.
3oHHas mIacTrHka. Pa3oBas 30HHAS TUIACTUHKA.

Hudpakuus Opaynrodpepa Ha menu. Judpakuronnas pemerka. [Ipumenenue
mudpaxuu. ['omorpadusi.

OueHka TrpaHUIl TPUMEHUMOCTH 3aKOHOB TE€OMETPUYECKON aKyCTUKH U
F€OMETPUYECKON ONITHKHU

Paszngea 5. KBantoBass MexaHuKaA.

5.1. KopnyckynsipHO-BOJTHOBOM Tyannu3m

ob6paszoBaHusa «PoccuiAckunin rocyaapcTBEHHbIM NPodecCMoHanbHO-Neaarornyeckmi PIM: 6 NT 19

depnepanbHoe rocyaapcTBEHHOE aBTOHOMHOE obpa3oBaTenbHOe yupexaeHue Boicliero  LLIU®PP:
i YHUBEPCUTET»



TennoBoe wu3nydenue. Ero mnapamerpsl. PaBHOBecHOe wu3nydeHHe. 3aKOH
Kupxroda. Ao6comotHo uyepHoe Teno. 3akoHbl Credana-bompimana u  Buna.
HecocTosTenbHOCTh KIIACCHYECKON TEOpUHU TeruioBoro uaiydenus (popmyna Penesi-
JlxuHca, ynpTpaduoneroBas katactpoda; dopmyna Buna).

KBanToBas runoreza uzinydeHus [lnanka. @oToHbl (3HEpPrusi; Macca; MUMITYJIbC;
yucio (OTOHOB, BO30YKIEHHbIX B BoJiHE). BriBon 3akonoB Credana-bonpiiMana u
Buna Ha ocHoBanuu runoressl [1nanka.

N3nyyeHne HEYEPHBIX TE.

OnTuyeckas MUPOMETPUSI.

Buemnunii (bOoTOdIEKTPUIECKHIA ¢ dekT. OnebITbI Cronerosa.
DKcrepuMeHTaNbHbIE 3aKOHBI BHEHIHETO (GoTorddekra. YpaBHeHne DWHIITEHHA AJs
doTtorpdexra.

TopmosHoe PEHTT€HOBCKOE W3JIy4YCHUE. KBanToBoe 00BbsSICHEHUE

KOPOTKOBOJIHOBOM I'PaHMIIbI CIUIONTHOTO CIIEKTPA U3TyUYCHHUS.

Paccesnue poToHOB Ha 3nekTpoHax BemecTBa. D dext Komnrona.

Pa3zButue npencrasienunii o ctpoennu aroma. Onsitel Pesepdopaa mo paccessauto
o-dactul. SnepHas moaens atoma. CrnekTpsl uznydeHus atomoB. @opmyna bansmepa.
IToctynatel bopa. KBanTtoBoe wumcimo. Mogens aroma Bojgopoaa 1o bopy.
DHepreTUUecKuii CeKTp BOJAOPOI0TI0I00HOT0 aToMa.

['unore3a ae bpoitnig. OnbITHOE MOATBEPKICHUE BOJHOBBIX CBOMCTB YacCTHIL
BEILIECTBA.

KoprnyckynsipHO-BOTHOBOM ~ jAyanu3M  (JIBOMCTBEHHOCTh)  BEIIECTBA U
ANEKTPOMATHUTHOTO TOJIS - 0000IEHUE ONBITHBIX (PAKTOB.

5.2. OCHOBBI KBAHTOBOW MEXAHUKH.

KBanToBas wactuna. Ilpunuun nHeompenenenHocrer I'eiizenOepra. BosHoBas
¢bynkuus. Ypasuenue lllpenunrepa. CranrioHapHbie COCTOSTHUS.

3agaya O KBAaHTOBOM dYacTHIlE B OECKOHEYHO TJIyOOKOW OJHOMEpPHOM
MPSIMOYTOJIbHOW TMOTEHUMAaNbHON siMe. KBaHTOBaHWE PHEPTHMM W UMITYJIbCA YACTHIIBI.
KBanToBO-MeXxaHnyeckasg 3aga4a O TAapPMOHMYECKOM OCHWUIATOpPE. TyHHEIBHBIN
adekT.

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

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

Paznea 6. JiemeHTHI aTOMHOM GU3NKH

6.1. YpaBuenue Illpenunrepa misg atoma BoAopona. KBaHTOBbIE yMCla U HX
¢u3ndeckuii cMpIcii. MeXaHWYeCKUd U MAarHUTHBINA OpOUTAIbHBIA MOMEHTHI 3JIEKTPOHA.
BonnoBeie (QyHKIMU 35eKTpoHa B arome Boaopona. Kiaccudukanus cocTossHUI
AJIEKTPOHA B aTOME BOJIOPOJA.

MHOro3JIeKTpOHHBIE aTOMBI. PacrpeneneHue 3JIEKTPOHOB MO HEPreTHYECKUM
ypoBHsAM B atoMe. [leprnoanueckas cucrema anementoB /. 1. Menaeneesa.

6.2. Wznyuenue u moriyonieHre 3Hepruu atomamu. [IpaBuma otdopa. [lupuna
CHEKTPAIbHBIX JIMHHUI. XapaKTEepUCTUYECKOE PEHTTEHOBCKOE U3TydeHHe. 3akoH Mo3u.
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CrnoHTaHHOE ¥ MWHAYLUMPOBAaHHOE U3NydeHue. IHBepcHas 3aceneHHOCTh
HHEPreTUUECKUX YPOBHEH U CIOCOOBl €ro ocymiectsieHus. [IpuHuunuanbHas cxema
NENUCTBUA KBAHTOBOIO reHeparopa. [IpumeHeHne onTuiecKkux KBaHTOBBIX T'€HEPATOPOB.

Pa3pgen 7. dusuka TBepaAOro Teja

7.1. Teepmoe Tteno. Kpucrammmyeckas cCTpykTypa. TeIIOEMKOCTb pelETKH
TBEPJOTO Tea.

O000111eCTBIEHNE IEKTPOHOB B TBEPIOM Teje. PaciienyieHue sHepreTH4ecKux
YPOBHEW BaJEHTHBIX AJIEKTPOHOB M BO3HUKHOBEHHE JHEPreTUYECKUX 30H. (CXeMbI
SHEPreTUYeCKUX 30H Uil MPOBOJAHHMKOB  (METAUIOB), IOJYNPOBOJHHKOB U
TUIIEKTPUKOB.

TernnmoeMKoCTh 3JIEKTPOHOB B TBEpABIX Tenax. Pacnpenenenune Pepmu-/lnpaka.
JluHaMuKa 3JIEKTPOHOB MPOBOAUMOCTH. DHEprusi U ypoBeHb depmu. BrIpokIeHHBII
ANEKTPOHHBIN Ta3. Metaiibl. COOCTBEHHBIE M NPUMECHBIE TTOJYIIPOBOJHUKH.

SIBneHus nmepeHoca B TBEPIAbIX Tenax (TEIUIONPOBOAHOCTh PEIIETKU U
AJIEKTPOHHOIO  Ta3a,  d3JEKTPOIPOBOAHOCTh,  TEPMOdBJIEKTpHUUecKue 3 EKThI).
CBepXITpOBOIUMOCTb.

TepmonnexktponHas smuccusi. Pabota Bbixoga anexkTpoHoB. KoHTakTHas pa3HOCTD
noteHuuaioB. KOHTakT JbIpOYHOTO M DJIEKTPOHHOIO MOJYNPOBOJHUKOB (p-N -
nepexoy). [TomyrnpoBoAHUKOBBIN T10A. BUNONSpHBINM TpaH3UCTOP.

Paznen 8. ®u3uka aTOMHOIO SAPAa U 3JIEMEHTAPHBIX YaCTHII

8.1. XapakTepuCTMKM aTOMHOrO sapa: 3apsl, Macca, pa3Mep, IUIOTHOCTb.
MaccoBoe u 3apsigoBoe uncia. CoctaB sapa. Hyknonsl. MI30Tombl, U30TOHBI U U300apHI.

B3aumopeiictBue Hyks1oHOB. Snepubie cunbl. Ux cBoiicTtBa. Jledekt macchl u
SHEPruUsi CBSI3U SAEP.

PagnoakTBHOCTE. PamuoakTuBHEBEIE PAIBL. Kunernuecknii 3aKOH
paguoakTuBHOro  pacnanga. IloctosHHas  pagumoakTuBHOTO  pacnana. Ilepuon
noiypacmnaaa. AKTUBHOCTh PAJUOAKTHBHOTO BEIIECTBA. BuIbl paguoakTUBHOIO
pacnaza.

SlnepHple peaknuyu W 3aKOHBI coxpaHeHus. Peakuus neneHus sapa. llennas
peakuus neneHus. [IoHsaTHe O siAepHOM dHEpreTuke. Peakunu CUHTE3a aTOMHBIX sJIED.
[Ipobnema ynpaBiseMbIX TEPMOSIEPHBIX PEAKITUH.

OOmue CcBOMCTBAa »dJEMEHTApHBIX dYacTuil. Kriaccudukaims sIeMeHTapHBIX
YaCTHLl, UX B3aMHas NpeBpaaemMoctb. KBapkoBas MOJ€Ib aIpOHOB.

dyHIaMEHTaIbHbIE TUIIBI B3aUMOCHCTBUS U TEOPUS UX O0BEIUHEHUS.

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

9. HUepapxusi cTpykTyp Marepuu. YacTuupbl M aHTAYACTULBI. DU3MYECKUU
BakyyM. BeliecTBo B 3KCTpeMalibHbIX YCIOBUSX: O€sble KapJIMKU, HEUTPOHHBIE 3BE3/Ibl,
YepHbIE AbIPhl. BEmecTBO B CBEPXCUIIBHBIX JJIEKTPOMATHUTHBIX MOJAX. | allakTHKH.
Mogens 3Bomtonnu Beenennoii. « TémHasy sHEprus u «réMHash» MaTepus BeeneHHo.

MakpocuctemMsl BAajid OT paBHOBeCUs. OTKpBITHIE JHCCUIIATHUBHBIE CHCTEMBI.
[TosiBieHne camoopraHu3ali B OTKPBITBIX CHCTEMax U IMpeBpalieHue (iIyKTyaluil B
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Makpockonuyeckue 3Qdextel. Ponp Henunerinoctu. [lonstue o Oudypxanusax. Unen
cuHepreTuku. llepuoguueckue XUMUYECKHE PeaKIMH W OUOPUTMBI. JIMHaMu4eckuii
xaoc. Camoopranuzanus B )KHUBOW U HEXKUBOU IIPUPOJIE.

dusnueckas KapTuHa Mupa Kak ¢(unocodekas xareropus. KopmyckynspHas u
KOHTHHYaJIbHasl KOHIENIMM ONUcaHus npupoxasl. BemectBo u mose. CMeHa cucTeM
HOHATHH B (PU3MKE KaK OTPaKCHHUE CMEHBI TUIOB PAllMOHAIFHOTO MBIIICHHSL.

Konuenmun Bpemenu. Ilapagurma HploTOHa W 3BONIONMOHHAS TapagurMa.
He3zaBepiiieHHOCTh pU3MKH U OyAylee eCTeCTBO3HAHUSI.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'THU

Jnst u3ydeHus JUCHUIUIMHBI HCIOJB3YIOTCS pa3jMdHble 00pa3oBaTeIbHBIC
TEXHOJIOTUH:

1. TexHonOTUM TIPOBENCHUS 3aHATUN B (OpME TUATOTOBOTO OOIICHUS, KOTOPHIE
NepeBOAT 00pa30oBaTeNbHBIM MPOIECC B IJIOCKOCTh AKTHBHOTO B3aWMOJCUCTBUSA
oOyuaronierocs u neparora. OOy4arouuiicss 3aHUMAET aKTUBHYIO MO3UIIMIO U MIPECTAET
OBITh TMPOCTO CIyIIaTeNIeM CEMHUHAPOB WM JIEKIHA. TEeXHOIOTHH TpEeICTaBIICHBI:
TPYNIOBBIMH  TUCKYCCHUSMH, KOHCTPYKTHUBHBI COBMECTHBIH TIOWCK  PEIICHUS
npoOJeMbl, TPEHUHI (MHKPOOOyYe€HHE U [Jp.), pOJIEBbIE UIPbl  (IEJOBHIE,
OpraHU3aIMOHHO-/ICATeIILHOCTHBIC, THHOBAIIMOHHBIC, KOMMYHUKATHUBHBIC H JIP. ).

2. Jlns opraHMzanmuu mpolecca OOy4YeHUSI U CaMOCTOATENbHOM paboTh
UCIIONIB3YIOTCSL MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTe/IbHbIC TEXHOJOTHUH,
MIPE/ICTABJIICHHBIE B BHUJE MEAarOorMYeCKUX IMPOTPAaMMHBIX CPEACTB U AJIEKTPOHHOMN
uHdopmamonHo-oopazoparenbHoit  cpenpl  (QMOC).  TexHonoruum  pacuupsitor
BO3MOXKHOCTH 00pa3oBaTeIbHOM Cpeibl, KaK pa3sHOOOpPa3HBIMH IMPOTPAMMHBIMU
CpelncTBamMH, TaKk M METOJAMH Pa3BUTUSI KPEaTUBHOCTH oOyudaeMbix. K uuciay Takux
MPOTPAMMHBIX ~ CPEIICTB  OTHOCATCS  MOJCIHMPYIONIUE TMPOTPAMMBI, TTOMCKOBBIE,
MHTEJJICKTyalIbHbIE 00yYalolue, SKCIEPTHBIE CUCTEMBI, TPOTPaMMBI ISl TIPOBEICHUS
JCIIOBBIX UTD.

3. Kelic-TeXHOJIOTUU MPUMEHSIOTCS KaK CIoco0 00yyaTh PEIICHUIO MPaKTHUKO-
OpHEHTHPOBAHHBIX  HECTPYKTYPUPOBAHHBIX  OOpa30BATENbHBIX  HAYYHBIX WM
npodeCCHOHANTBHBIX TIpoOieM. IIpumeHsieTcs Kak TpW YTCHHWH JICKIUHA, TaK W TPHU
MPOBEJICHIUH CEMUHAPCKUX, TPAKTUUECKHUX U JIAOOPATOPHBIX 3aHSITHIA.

4. Tlpu peanmuzanuu o0pa3oBaTEIbLHOM MpPOTpaMMBI C  MPUMEHEHUEM
JTUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN U JIEKTPOHHOTO OOYUYCHHUS:

- COCTaB BHJIOB KOHTaKTHOW pabOThl MO JUCHUIUIMHE (MOAYJIO), TIpU
HEOOXOJAMMOCTH, MOXKET OBITh OTKOPPEKTHUPOBAH B HAIPaBICHUU CHUXEHUS OJIU
3aHATHHI JICKIIMOHHOTO THIIA W COOTBETCTBYIOIIECTO YBEIMYCHUS JOJIU KOHCYJIbTAIUI
(TpyNMOBBIX WJIM WHIUBUTYAIbHBIX ) UM UHBIX BUJIOB KOHTAKTHON paOOTHI;

- uH()OPMAIMOHHOW OCHOBOW TMPOBEJACHUS Y4YEOHBIX 3aHATHUH, a TakKKe
OpraHU3allid CaMOCTOSITEILHON pabOThl 00YYaIOIMIMXCS MO JUCHUIUIMHE (MOMIYJIIO)
SBIISIIOTCS TIPEJICTABJICHHBIE B AJIEKTPOHHOM BHJE€ METOAMYECKUE, OIICHOYHBIC U MHBIC
Marepuaibl, pa3MElIeHHbIE B 3JEKTPOHHONW MH(OPMAIIMOHHO-00pa30BaTeIbHON Cpejie
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(BUOC) yHuBepcuteTa, B DJICKTPOHHBIX OMOTMOTEYHBIX CHUCTEMaxX U OTKPBITHIX
HNuTepHeT-pecypcax;

- B3aUMOJICHCTBHE  OOY4YaIOIIMXCS W NEAArorn4eckux  pabOTHUKOB
ocymectBisiercss ¢ npuMmeneHneM DMOC yHuBepcuTeTa M APYrux MHPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH (BUICOKOH(EPEHIICBA3b, O0JaUHbIE TEXHOJOTHUHU U
CEPBUCHI, 1P.);

- COOTHOIIEHHWE KOHTAaKTHOM M CAMOCTOATEIbHOW pabOThl MO JAUCHUUIUIMHE
(MOIymI0) MOET OBITh M3MEHEHO B CTOPOHY YBEIMUYEHUS IMOCIEAHEH, B TOM 4YHCIIe
CaMOCTOSITENIbHOTO U3yYEHUSI TEOPETUUECKOTO MaTepuaia.

6. YYHEBHO-METOAUYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE

6.1 Ocnosnasn rnumepamypa

1. Ky3uenos, C. U. Kypc dusuku ¢ mpumepaMu penieHus 3a1ad [ IIeKTpOHHbBIN
pecypc] : yuebHoe nocobue aist By3oB [['pud Munobpazosanus PO]. Y. 1. MexaHuka.
Monekynspuas ¢pusuka. Tepmogunamuka / C. U. Ky3nernos. - 3-e uza., nepepad. u gom.
- Camkr-Ilerepoypr : Jlamp, 2014. - 463 <c¢. - Pexum pgocryna:
http://e.lanbook.com/book/42189/.

2. Kysnuenos, C. U. Kypc pusuku ¢ npumepamu peiieHust 3aay [ IIEKTPOHHbBIN
pecypc] : yudeOHoe mocobue i By3oB [I'pud MwunobOpazoBanuss PD]. Y. 2.
OnexkTpudecTBo U MarHeTu3Mm. Konebanus u Bonasl / C. U. Ky3nenos ; [mox pea. B. B.
JlapuoHnoga]. - 4-e uzn., nepepad. u gon. - Cankr-IletepOypr : Jlans, 2015. - 411 c. -
Pexxum moctyma: http://e.lanbook.com/book/53682/.

3. Kysnemnos, C. 1. Kypc ¢dusuku ¢ npumepamu peiieHus 3aaad [ IIeKTPOHHBIN
pecypc] : ydaebHoe mocobue s By3oB [['pud MunobpazoBanus P®]. Y. 3. Ontuka.
OcHOBbI aTOMHOW (PU3MKM W KBAaHTOBOM MexXaHMKU. DuU3MKa aTOMHOTO sApa H
anemenTapubix dactur] / C. 1. Ky3nenos ; [mox pen. B. B. Jlapuonona]. - 4-¢ u3m.,
nepepab. u gon. - Cankrt-IletepOypr : Jlanws, 2015. - 335 c. - Pexum pnoctymna:
http://e.lanbook.com/book/53685/.

4. UsnueB A. JI. ®usuka : yuyebHoe nocodbue ans By30B [I'pud MunoOpHay-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] :
yue0. mocobue — OnekTpoH. naH. — Mocksa : ®JIMHTA, 2017. — 60 c. — Pexum
noctyna: https://e.lanbook.com/book/91033. — 3ar. ¢ skpaHa.

6. Imutpuesa, E. . ®usuka : yuednoe nmocodue / E. U. JImutpuea. — 2-e uzs.
— CaparoB : Ait Ilm DOp Memma, 2019. — 143 c. — Pexum noctyma:
http://www.iprbookshop.ru/79822.htmi.

7. I'pabosckuii, P. U. Kypc ¢usuku [InexTpoHHBINH pecypc] : yueOHoe mocobue
st By3oB [['pud MunoOpuayku P®] / P. U. 'paboBckwmii. - 12-e uzn., crep. - CaHKT-
[lerepOypr: Jlans, 2012. - 607 c. - Pexxum JOCTYTIA:
https://e.lanbook.com/reader/book/3178/#1.
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8. KamamnukoB H. II. O6mas ¢usuka. COOpHUK 3aJaHUN U PYKOBOJCTBO K
penieHuro 3aaad : yueoHoe nocooue / Kanamuukor H. I1., MypaBseB-Cmupnos C. C.
—  Canxkr-Ilerepoypr : Jlans, 2020. — 524 c¢. — Pexum noctymna:
https://e.lanbook.com/book/130574.

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

10. I'ymun JI. B. 3amaum mo kypcy ¢usuku [Tekct: DnexTpoHHBI pecypce] :
yaeOHO-MeTonuecKkoe mocodue yist By3oB [['pud Munobpuayku P®] / JI. B. I'ynun, C.
B. Anaxos ; Poc. roc. npo¢.-nieq. yH-T. - EkatepunOypr : U3narensctBo 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 : yue6HOE
nocobue ms By30B / CaenwseB U. B. — Canxr-IletepOypr : Jlans, 2021. — 340 c. —
Pexxum moctyma: https://e.lanbook.com/book/153686.

6.2 /lononnumenvnan numepamypa

1. Bucman I'. A. Kypc obmieii ¢pusuku. B 3 1. Tom 1. Mexanuka. MonekymsipHas
¢usuka. Konebanuss 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. XBau [u

ap.]. — 4-e uzn. — Boponex : 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. Cepitun, B. I'. MonekynspHasd ¢u3uka B JKU3HM, TEXHUKE W MPUPOJIE
[OnekTpoHHBIN pecypc] : yueOHoe mocobme [mns By3oB] / B. I'. Ceitun. - CaHKT-
[TetepOypr : Jlanb, 2016. - 624 c. - Pexxum moctyma: http://e.lanbook.com/book/75531/.

4. CaBuenko H. E. Pemenue 3amau no ¢usuke : ygeOHoe mocobue. - MUHCK :
Brimiimas 1IKOJIa, 2011. - 479 C. - Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/20271.

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

6. 3axapoBa-ConoBbeBa A. B. ®uznueckue MojeliM B €CTECTBO3ZHAHUM : Y4eOHOE
nocobue. - OpenOypr : OpeHOyprckuil rocy1apcTBeHHbIN yHUBepcuteT, 2014. - 96 c. -
Pexum nocryna: http://www.iprbookshop.ru/33664.

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

6.3 Ilpocpammmnoe ovecneuenue u Hnmepuem-pecypcol

NuTepHeT-pecypcesr:
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1. Hayunas DJIEKTPOHHAs oubanoTexa. Pexum NOCTyIa:
http://elibrary.ru/defaultx.asp

2. [lyonauunas snekTpoHHas oudinoTeka. Pesxxum moctyma: http//gpntb.ru

3. BcemupHnast BupTyainbHas 0ubaroTeka. Pexxum qoctyna: http://www.vlib.org

4. Poccuiickas HalmoHa bHas OnoimoTeka. Pesxum goctyma: http://www.rsl.ru

5. Hayku u TexHHuKa. DJIeKTpoHHas Oubimoreka. Pexxum poctyna: http://n-t.ru

6. DiekTpoHHas OuOmmMoTeka ydeOHHMKOB. @usuka. Pexum mocryma:
https://studentam.net/content/category/1/98/108/

[TporpamMmmMHoe obecrieueHue:

1. Onepannonnas cucrema Windows.

2. Oducnas cucrema Office Professional Plus.

3. IIporpammHoe oOecriedeHue aJjis opraHu3anuu BeOuHapoB Mirapolis Virtual
Room.

NudopmarmonHbie CUCTEMBI U TIAT(HOPMBI:

1. Cucrema nuctaHmoHHOTO 00yueHus «Moodley.

2. Uadopmanimonnas cuctema «Taiimiiaiiny.

3. [Mnardopma s opraHu3anuy U npoBeneHus BeObuHapoB «Mirapolis Virtual
Roomy.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JUCHUIIJIMHbI

[lepeueHp  MaTepUATBLHO-TEXHUYECKOTO  OOECTIEUCHHUS JUII  peaH3allif
00pa3oBaTeILHOIO MPOIecca MO AUCIHUILINHE:

1. YueOHast aynutopust Jjisi TPOBEACHUS 3aHATUM JICKIIMOHHOTO THUIIA.

2. VYuebHas ayautopus Ui NPOBEACHUS  3aHATUH  CEMHUHAPCKOIO
(TpakTUYECKOTO) THMa, MPOBEJACHUSI TPYIMIOBBIX U WHIUBUAYAIBHBIX KOHCYJIbTAIUMU,
IIPOBEJCHHUSI TEKYIIETO KOHTPOJISA U IPOMEKYTOYHOM aTTECTALIUH.

3. JIabopaTopusi MEXaHUKU U MOJIEKYJIIPHON (PU3HKHU.

4. JTabopaTopusi ONTUKA U ATOMHOU (PUBHKHU.

5. JlabopaTopusi 2leKTpUUeCcTBa U MarHeTU3Ma.

6. [TomerieHus 411 CaMOCTOSITENILHON PabOTHI.

7. Y4uebHO-IKCTIepUMEHTaIbHas JabopaTopusi.
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