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1. HEJIM 1 3AJAYU OCBOEHUSA JUCHHUIIJIMHbI

Llenp ocBoeHus aucuuIUIHBL «Dusnkay: 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 Pa3BUTHSI (PU3UKHU 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 0053aTEILHON YacTH yqe6Hor0 IJ1aHa.

3. PE3YJIBTATBI OCBOEHMUSA JNCHUITVINHBI

JucrunirHa HampaBlieHa Ha GOPMUPOBAHKE CIEAYIOIIMX KOMITETCHITUINA:

e OIIK-8 CrocoGeH OCyIIECTBISATh MEJarorn4ecKyro AesiTeIbHOCTh Ha OCHOBE
CHeIMaIbHBIX HAYYHbIX 3HAHUH;

e JIKO-7 CnocobeH WHCHOJB30BaTh COBPEMEHHbIE  MPOdEeCCHOHABHO-
MeJJarOTMYeCKUe TEXHOJIOTUH, (OPMBI, CpeICTBA M METOJbl TMPOQPECCHOHATBLHOIO
0o0y4yeHUs] U JUArHOCTUKHU B MPOIECCE OpPraHU3allMU W3YYEeHHUS YYEOHBIX MPEIMETOB,
KYpPCOB, TUCHUIUIUH (MOJTYJIEH ), MPAKTHK;

e JIKO-8 CnocoOeH BBINMOTHATH JEATCIBHOCTh M (WUJIK) JAEMOHCTPUPOBATh
AJIEMEHTHl ~ OCBaMBaeMOW  OOyYalomUMHUCS  JCATEIBHOCTH,  MPEITyCMOTPEHHOMN
MporpamMMon y4eOHOTO MpeaMeTa, Kypca, JUCIUIUIMHBI (MOJTYJIs ), TPAKTUKH.

B pe3ynbpTaTe 0OCBOCHUS TUCHUIUIUHBI (MOYJIs) 00y4YatOIUNCs JOKEH:

3HaTh:

31. OcHoBHBIE (hU3MYECKUE SBJICHUS U OCHOBHBIE 3aKOHBI (DU3MKU; TPAHUIBI UX
MPUMEHUMOCTH, IPUMEHEHHE 3aKOHOB B BAXKHEHIINX MPAKTUYECKUX MPUIIOKEHUSX;

32. OcHoBHblE (U3MYECKHME BEIUYMHBI U (U3MYECKUE KOHCTAHTHI, UX
OnpeaereHne, CMbICH, CIIOCOObI U €IMHUIIBI UX U3MEPEHUS;

33. ®dyHaMeHTaNnbHble (U3UUYECKHUE OIBITHI U UX POJIb B Pa3BUTUU HAYKHU;



34. HaznaueHue U NpUHIUIBI JEHCTBUS BaXKHEUIITNX (PU3HMUECKUX PUOOPOB.

Ymers:

V1. O0bSICHUTH OCHOBHBIEC HAOIIOaEMbI€ PUPOIHBIE U TEXHOTEHHBIC SIBIICHUS U
3 deKThI ¢ Mo3UIUH HyHIaMEHTATBHBIX (PU3UUECKUX B3aHMMO/ICHCTBUIA;

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

V3. MIcTOnKOBBIBATH CMBICH (PU3NYECKUX BEIUUYHMH U MOHSATUH;

V4. 3anuceiBaTh ypaBHEHHS 1151 (PU3UIECKUX BEIMYMH B CUCTEME CH,

Y5. PabGorate ¢ mpubopamu u 000pPYIOBaHWEM COBPEMEHHOW (PU3MUECKON
nabopaTopuu;

Y6. Ucnonp30BaTh pa3nuyHble METOIUKHA (PU3NUECKUX U3MEPEHHUN U 00paboTKU
AKCIIEPUMEHTATLHBIX JaHHBIX;

VY7. HWcnonb30BaTh METOJbI aJI€KBATHOTO (PU3MYECKOTO W MATEMAaTHYECKOTO
MOJICIUPOBAHUS, a TAKXKE MPUMEHSITh METOJbI (PU3NKO-MAaTEeMaTUYECKOTO aHaIu3a K
PEIICHUIO0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHUYECKUX TPOOIIEM.

Buianers:

B1l. Metogamu UCHOJIb30BaHUSI OCHOBHBIX 00IIEe()U3MUECKUX 3aKOHOB U
IIPUHIUIIOB B BAKHEHIINX MPAKTUYECKUX NPUIOKECHUAX;

B2. MerogamMu mnpuMeHEHHsT OCHOB (PU3MKO-MAaTEMaTHMYECKOTO aHajau3a JUls
pELIEHNs €CTECTBEHHOHAYYHBIX 3a/1a4;

B3. 3HaHneM npaBWIbHON 3KCIUTyaTallud OCHOBHBIX MPUOOPOB U 000PYI0BaHUS
COBpPEMEHHOU (Pu3nueckoit 1adbopaTtopuu;

B4. MetonamMu 00pabOTKH U MHTEPIPETUPOBAHUS PE3YJIbTATOB HKCIIEPUMEHTA;

B5. Metonamu MCHoOiab30BaHMs (PU3MUECKOTO MOJEIMPOBAHUS B UHKEHEPHOMU
MIPaKTHUKe.

4. CTPYKTYPA U COAEP KAHME JUCIHUIIJIMHBI

4.1 O6vem oucuyuniunsl u 6UObLI KOHMAKMHOU U CAMOCMOAMENbHOU PAdOmbl

O6m1ast TpyaI0EMKOCTh TUCIUIUIMHBI cOcTaBisieT 6 3ad. ef. (216 gac.), cemecTpsl
u3ydyeHus — 1, 2, pacnpeeneHue no BUaaM padoT MpeAcTaBieHo B Ta0m. Ne 1.

Tabnuma 1. Pacnpenenenue Tpya0€MKOCTH TUCIUILTAHEI 1O BUJIaM paboT

Bun pabotel dopma o0ydeHus
O4Has
CemecTp u3y4yeHus
1,2 cem.
KoJ-Bo yacos

OO6masi TPyJOEMKOCTh JUCHUIUIUHBI TIO 216
y4eOHOMY IJIaHY

KonrtakTHas paboTa, B TOM 4yuCII€: 80




Jlexuuu 32
ITpakTUyeckue 3aHsATUs 32
JlaGopatopHbie pabOoThHI 16
CamocTosiTenbHas paboTa CTyJIeHTa 136
[IpomexxyTouHnast —aTTecTalsi, B TOM

quCIIe:

DK3aMeH 2,1 cem.

*Pacnpedenenue mpyooemxocmu no 8U0am KOHMAKMHOU pabomsl 01 3A04HOU PopMmbl
00yYeHuss (npu HAIUYUU) KOPPEKMUPYEmcs 8 COOMBEMCmeUU ¢ YUeOHbIM NJIAHOM 3A0YHOU

Gopmwvl 00yyeHus.

4.2 Cooepocanue u memamuueckoe niaaHUPOSaAHUE OUCUUNTUHDL

Tabmuna 2. TemaTudeckui IIaH JUCIUILIHHEI

Bun koHTaKTHOM
paboThI, yac.
HaumenoBanue pa3nenoB u tem Cen. Bcero, E .5 % | cpC
JTUCIUTUINHBL (MOTYJIs) Jac. 5 25| g é
= |E5|7¢8

1. Mexanuka 1,2 50 8 8 4 30
2. MonekynsipHas hu3uka u 1,2 30 4 4 2 20
TEPMOJIMHAMUKA
3. DNEeKTPUYECTBO U MATHETU3M 1,2 38 6 8 4 20
4. KomeOaHus v BOJTHBI 1,2 45 5 6 4 30
5. KBaHTOBas MEXaHHKa. 1,2 17 3 2 - 12
6. DneMEeHTHl aTOMHOM (DPU3UKH 1,2 12 2 2 2 6
7. du3rKa TBEPJOro Teja 1,2 8 2 - - 6
8. ®u3rKa aTOMHOTIO f71pa U 1,2 9 | 2 - 6
AJIEMEHTAPHBIX YaCTHI]
9. Enunas ¢usnueckast kaptuHa mupa | 1, 2 7 1 - - 6
1 €r0 SBOJTIOIUH

*Pacnpedenenue uacoe no pazdeiram (memam) OUCYUNIUHBL 0L 3A0YHOU GopMbl
00yYeHUsI OCYUeCMBIIAEMC s HAYYHO-Ne0d202ULeCKUM PAOOMHUKOM, 8e0VUUM OUCYUNTUHY.

4.3 Cooepoicanue pazoenoe (mem) oucuyuniun

Pa3znea 1. Mexanuka

1.1.BBenenue

[Ipenmer Qusuku. MeTosl

(pU3NYECKOTO HCCIENOBAHUS: DKCIEPUMEHT,
runoresa, Teopus. Ponb MoaenbHbIX npeacTaBieHui B pusnke. PU3nyeckre BeITUUYUHbI




U CHCTEMbI eIMHUI] (PU3UYECKUX BeTudnH. M3Mepenne Gru3ndecKux BeTUYNH U OIEHKA
TOYHOCTH (JIOCTOBEPHOCTH) MOJIYUEHHBIX PE3YyJIbTaTOB.

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

1.2. Kunematuka MaTepuaibHON TOYKHU U a0COJIIOTHO TBEPAOTO TeJa

Teno orcuera. Cucrema orcuera. Pamuyc-exktop. Tpaekropus. IlyTs.
[Tepememienune. Cxopoctb. YckopeHnue. CrocoObl onucaHusl IBUKEHUA: JUHEHHBIE U
YIJIOBBIE KHMHEMATHYECKHE BEIMYMHBL. B3aMMOCBSA3b JIMHEWHBIX M YIVIOBBIX
MIEPEMEHHBIX.

[locTtynarenpHOE NBUKEHUE.

JIBr>keHne 1O OKpY»KHOCTH. BpamarensHoe nBuwxkeHue. Yacrora um mepuon
BpanieHusi. HopmanbHoe (LIEHTPOCTPEMHUTEIHHOE), TaHTEHIIMAIbHOE (KacaTeabHOe) U
IIOJIHOE YCKOpEeHUsA. MTHOBEHHAs1 OCh BpAlLCHUS.

1.3. JIunamuKa ABUKEHUSI MaTEPUATBHONU TOUYKU M aOCOTIOTHO TBEPJIOTO Tea

Cuna. Ilpunnun cynepnozuniuu. CBoOonHas MarepuanbHas Touka. [lepBbrit
3ak0oH HproTona. MHeprmaneHbie cucTteMsl orcuera. MHepuus, Macca, UMIyJbC Tea.
Bropoii 3akon Herorona. Mmmynec cunbl. Llentp macc. Tperuin 3akoH HproToHa.
[IpeoOpazoBanus ["anunes. [IpaBuiio ciokeHHs: CKOPOCTEHN B KIIACCUYECKONW MEXaHHKE.
3akoH BceMHupHOro tsaroreHus. Cuna Tsbkectn. Bec tema. Peaknus omopel. Ynopyras
cuna. Cuia TpeHus.

MOMEHT UMITyIbCa U MOMEHT CUJIbl. MOMEHT MHEPIMHA MAaTEPUAIBHOM TOYKU U
TBepaoro Ttena. OCHOBHOW 3aKOH JMHAMHMKH BpaIllAaTEIbHOIO ABWKEHUA. Teopema
[ITelinepa.

YcnoBus paBHOBECHS TBEPAOTO TEIA.

1.4. HeunepuuanbHbie cucTeMbl oTcueTa. CUJibl HHEPIIUU

Heunepunanbupie cucteMbl oTcueTta. Cuibl umHepuuu. [IpuMeHeHue 3aKOHOB
KJIAQCCUYECKOM MEXAaHUKMU U1 DPEUICHMS 3aJad, CBS3aHHBIX C HEUHEPUHUAIbHBIMU
CHUCTEMaMH OTCYETA.

1.5. Mexanuueckas SHeprusi ¥ pabota

PaGora. PabGora mpu BpamaTeJqbHOM JABWKEHUH. MOIIMHOCTh. DHEpPrus.
Kunernueckass »sHeprus mnpu IOCTYyHaTeIbHOM W BPalaTEIIbHOM  JIBHYKCHUMU.
[TorenuuanbHas sHeprusi. KOHCEpBATUBHBIE U HEKOHCEPBATUBHBIE CUJIbI. B3anMOCBS3b
MEXAY MOTEHUIHAIBHON SHEPIrUer U KOHCEPBATUBHOU CUIIOM.

1.6. 3aKOHBI COXpAHEHUS] B MEXAHUKE

BHeniHue u BHYTpEHHHME CHWIBL. 3aMKHYThI€ (HM30JIUPOBAHHBIC) CHUCTEMbBI TEIl.
3aKOH COXpaHEHHUS MMITYJIbCa. 3aKOH COXpaHEHHWs MOMEHTa umnyJibca. CoynapeHue
Ten. AOCOIOTHO YIIPYTU U HEYNPYTHUM LIEHTpaJIbHbIE yAaphl.

[TonHas MexaHU4ecKasi SHEPTUsl. 3aKOH COXPAHEHUSI U U3MEHEHUS MEXaHUYECKOU
SHEPIHUH.

BceoOmumii 3akoH cOXpaHEHUsI YHEPTHUH.

1.7. DnemMeHThI cienuaibHON TEOPUH OTHOCUTEIBHOCTH



[Toctynatel cnenuanbHOM TEOPUM OTHOCUTEIBHOCTH M UX JKCHEPUMEHTAIBHOE
o0ocHoBanue. [IpeoOpazoBanus Jlopenmna. CneactBusi u3 npeoOpa3zoBanuii JlopeHiia:
OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH M IMPUYUHHOCTb, OTHOCUTEIBHOCTH WHTEPBAJIOB
BpeMEHM U UIUH. CI0KEHHE CKOPOCTEM.

ITepBbiii 3akoH HproroHa. PenstuBucTCKHMM mMmItyibc. Bropoin 3akoH HproToHa
(OCHOBHOU 3aKOH) PENATHBHUCTCKON ITWHAMUKH MAaTepUAIBHOM TOYKU. TpeTwil 3aKoH
Herorona. Mnest Onu3koneiicTBUA 1 JAJILHOIEUCTBUSL.

PabGota u »Heprus B CHENHATBHOM TEOPUHM OTHOCUTEIBHOCTH. B3ammocBs3b
Macchl ¥ 3Heprur. COOTHOIIEHHE MEXKTy MOJTHOM 3HEPIHEN U UMITYJIbCOM YaCTHLIBI.

['paHuLIBI NPUMEHUMOCTH KJIACCUYECKON (HbBIOTOHOBCKOM ) MEXAHHKH.

Paspnen 2. MosekyJsipHasi pu3nKa U TEPMOJIMHAMHUKA

2.1.PaBHOBECHBIE CBOMCTBA HICAIBHOTO ras3a

MuKpOCKONIMYECKME M MaKpOCKonmudeckne mnapamerpbl. CTaTHCTHYECKHA H
TEPMOJMHAMUYECKUA METO/IbI UCCIIEAOBAHUS CUCTEM, COCTOSIIUX M3 OOJBIIOrO 4Hcia
CTPYKTYPHBIX DJIEMEHTOB.

VYpaBHeHHe coCTOSHUS UAeanbHOro rasa (ypasHeHnue Knanelipona-Menneneesa).

OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKOM TEOpUHM JUIsl JABJICHUS
uaeanbHoro rasa. PacmpeneneHne Makcsemuia. XapakTEpHbIE CKOPOCTH JIBHXKCHUS
CTPYKTYpHBIX 35ieMeHTOB. bapomerpuueckas ¢popmyna. Pacnpenenenue bonbimana.

BHyTpeHHssT SHeprus HACAIBHOrOo rasa. Teopema O paBHOpAaCIpeneICHUN
SHEPIUU IO CTENEHSIM CBOOObI CTPYKTYPHBIX 3JIEMEHTOB.

PabGora u termonepenaya, kak aBe (Gopmbl oOmeHa sHeprueid. [lepBoe Hayano
TepMoAMHAMUKU. OOpaTuMble U HEOOpaTUMBbIE TEPMOJAMHAMUYECKUE TIPOLECCHI.

Temnmoemkocth. PaboTa mpu m3meHennn oObema raza. YpaBHenue Ilyaccona.
Kpyroseie Tepmonnnammueckue npoueccsl. [ukn Kapho.

CraTuCTUYECKHl BEC COCTOSIHUS CUCTEMBbI (TepMOJAMHAMHYECKAs BEPOSITHOCTD).
OHtponus. Bropoe Havano TepMoAMHAMUKH.

2.2.PeanbHbie Ta3bl U KUJAKOCTU. Da30BbIE MEPEXOIbI

VYpaBuenue Ban-nep-Baanbca. ®a3sl u ycnoBus paBHoBecusi (a3. da3oBbie
npeBpaiieHus. @azoBble nuarpamMmbl. CBoWcTBa peanbHbIX Tra3oB. (CBolicTBa
KUJIKOCTEH.

2.3.®u3uKa HEPABHOBECHBIX MTPOLIECCOB

DEeHOMEHOJIOTUYECKHE  3aKOHBI  sBJEHMM  mepeHoca. CpenHee  YHCIO
CTOJIKHOBEHU W CpenHssl [JIMHa CBOOOJHOrO IMpoOera CTPYKTYPHBIX 3JIEMEHTOB.
MosneKkynspHO-KMHETUYECKAsT TEOPHUsl ABJICHUN NepeHoca. MUKPOCKOIIUUECKUE TEOPUHU
b dy3un, TEmIONPOBOJHOCTH U BA3KOCTH. 3aBUCUMOCTh BEIUYHHBI KOIPPUIIMEHTOB
MepeHoca B ra3ax oT JIaBJICHUS U TEMIIEpaTyphl.

Paznen 3. DjieKTprU4eCcTBO U MAarHETU3M

3.1. DnekTpocraTuka
3akon Kynona. DOnexktpuyeckuii 3apsan. CoiicTBa 3apsiga. 3aKOH COXpaHEHUS
AIEKTPUUYECKOTO 3apsia.



Onektpocratnueckoe rmosie. HamnpsyKeHHOCTh  3JIEKTPOCTATUYECKOTO  MOJIS.
CuIi0BBI€ TMHUU JIEKTPOCTATHYECKOTO OIS U UX CBOMCTBA.

[IpuHuun cyneprio3unuu. Pacder HanpsyKEHHOCTEN SJIEKTPUUECKUX MOJIEH
HETOYEUHBIX 3apsI/IOB.

Teopema I'aycca miis anektpocratudyeckoro nosis. [Ipumenenue teopemsl ['aycca
IUISl pacdeTa MoJield HETOYEYHBIX 3apsioB.

PabGota cun snexkrpocrarnueckoro moss. [lorenmman. Ilupkynauuss BekTopa
HaIpSOKEHHOCTH. B3auMOCBA3b  HANPSDKEHHOCTU  DJIEKTPOCTATUYECKOTO IO U
MOTEHIMANA MO, DNEKTPUYECKUI AUMOIb.

Jusnextpuk. [lomsgpuzanus IM3IEKTPUKOB. DIEKTPUUECKOE MOJIE€ B IUIIEKTPUKE.
Bektop mnonspuszanmu. J{udnmekTpuyeckas BOCIPUUMYHBOCTB. JlUMdneKkTpudeckas
MIPOHHUIIAEMOCTh  Cpelbl. BekTop MHAYKIMH 3JIEKTPUYECKOro 1Mojis  (BEKTOp
ANeKTpUUecKoro cmemienus). Teopema 'aycca mis MHOYKUUU 3JIEKTPUYECKOTO MOJIS.
Pacuer ay1eKTpHUYECKUX ITOJIEN 3apsi/IOB B BEILIECTBE.

THunel TU3IEKTPUKOB.

[IpoBOJTHUKM B 3JIEKTpUUYECKOM moJie. Pacnpenenenue 3apsaoB B IPOBOJHUKAX.
OnexkTpuyeckass €MKOCTb YEJUHEHHOTO IIPOBOJHUKA. OJIEKTPUYECKAs] EMKOCTh
KOHJEHCATOpa. OJHEprus ayieKTpudyeckoro mnojis. OObeMHas IUIOTHOCTh HHEPrUU
AIEKTPUYECKOTO MOJIS.

3.2. I1oCTOSTHHBIN ANEKTPUUECKUI TOK

DONeKTpUYeCKuid TOK, €ro XapaKTEepUCTUKU W YCJIOBHS cyliecTBoBaHus. Cuia
TOKa, Pa3HOCTh MOTEHLUAIOB, 3JIEKTPOABMKYIIASL CUJA, JIEKTPUUECKOE HANPSKEHUE.
3akon Oma i1 ydacTKa LelHd B MHTETrpaibHOM U AuddepeHuuanbHon popmax. 3akoH
OMa 11 HEOTHOPOAHOIO yyacTka Lenu. 3akoH Oma g 3amMkHyToM nenu. lIpaBuna
Kupxroda. Pabora snextpuueckoro toka. 3akoH J>koyns-JIeHIIa B UHTETpaIbHON U
g depeHunanbHOi popMme.

DONEeKTpONpPOBOAAIIME CBOMCTBA MaTepHaoB. [IpOBOAHMKH, IU3IEKTPUKH,
IIOJIYIIPOBOJHUKH. DJIEKTPUUECKHUI TOK B TBEPJBIX TEJAX, )KUIKOCTAX, Fa3axX U BaKyyMe.

Tema 3.3. MarauroctaTuka

MarauTHoe B3aMMOJIEHCTBHE KaK PEISATUBUCTCKUN d(dext. MaruutHoe moe.
Nunykuus w™arHutHOro mons. ['paduueckoe uU300pakeHWe MarHUTHBIX —TOJeH
(MarHUTHBIE CUJIOBBIE JIMHKUH). BUXpeBoit XxapakTep MarHUTHOTO TOJIS.

OneMmeHT Toka. 3akoH bumo-CaBapa. Ero mpumeHeHHne K pacdeTy MarHUTHBIX
MOJIEH MPOTSXKEHHBIX TOKOB.

Teopema l'aycca misi MHAYKIIMM MarHUTHOTO moysi. Teopema O UUPKYJISIIUU
BEKTOpa MAarHUTHOW HWHAYKUMHU. [IpuMeHeHue Teopembl O LMPKYISLUU BEKTOpa
MAarHUTHOM MHAYKIMH K pacue€Ty MarHUTHBIX IMOJIEH MPOTSHKEHHBIX TOKOB.

3akoH Amnepa. MarHuTHOE B3aMMOJICMCTBUE MAPAIUICIBHBIX 3JIEKTPUUYECKUX
ToKOB. Enunuma cunbl Toka - ammep. Cuibl MU MOMEHT CWI, ACHCTBYIONIME Ha
3aMKHYTBIA SJIEKTPUYECKUN TOK B MATHUTHOM TioJie. PabGoTa, mpu mMOBOPOTE 3aMKHYTOTO
TOKa B MarHUTHOM nojie. MaruutHblid noToK. Cuna Jlopenna. J[BuxeHue 3apsiKeHHBIX
gacTul] B MarHUTHOM Tmonie. [Ipunnun npeiictBust MI'Jl-renepatopa. Dddext Xomra.
Y ckopuTEH YacTHIL.



Maruetuk. HamarHnunBanve MarHeTMKOB. MarHutHoe TIIOJ€ B BELIECTBE.
Bektop HamarHM4MBaHUWS, MAarHUTHas BOCIPUMMYHBOCTb, OTHOCUTEJbHAS MarHUTHAas
OPOHUIIAEMOCTh. HamnpsokeHHOCTh MarHuTHOro mnoss. TeopemMa o0 IUPKYJISIUUA
HaIpPsHKEHHOCTH MAarHUTHOTO NoJist. Pacuer mapamMeTpoB MarHUTHOTO MOJIA B BELIECTBE.
MarsuTHbIE CBOMCTBA MAaTEPUAJIOB.

3.4. DIEeKTpOMarHeTu3M

SIBNIeHHE 3JIEKTPOMArHUTHOM HMHAYKIUMU. 3aKOH AJIEKTPOMArHUTHON WHIYKLIHH
(3axon dapanes, npasuio Jlenna). Unaykunonusie Toku. CKUH-3QHEKT.

SBnenne camounaykuuu. WMHIyKTUBHOCTB. llepexonHbie mNpoueccsl B IENU,
coziepKaIie KaTylnKky HHIYKTHBHOCTH. SIBieHne B3auMHON uHAyKus. Koaddument
B3aMMHOW HMHAYKIMU. ODHEPrusi MarHuTHOro mnoisi. OO0beMHas TUIOTHOCTh 3HEPrUu
MAarHUTHOTO MOJISI.

MarauTosnekTpuueckass MHAYKIHUS (3akoH MakcBemuia i TOKa CMEILEHHUs).
Cucrema  ypaBHeHuid  MakcBemia.  DIIEKTpOMarHUTHoOe  1moje  (CKOPOCTh
pacnpocTpaHeHus, 00beMHas IJIOTHOCTh SHEPTUH, TUIOTHOCThH TTOTOKA SHEPTHH).

Pa3nen 4. Kosie0anus v BOJTHBI

4.1. O6m1as Teopust KoiaeOaHuit

[Tonsitue konebarenbHOro ABMKEeHMs. ["apMoHMUeckue konebanusa. Kunemaruka
rapMOHHYECKUX KoJieOaHU. AMIUIUTYAA, (pa3a KojaebaHus, 4acToTa KojJeOaHus.

JluHamMyKa MEXaHMYECKUX TrapMOHMYECKHX KojeOanuil. [uddepeHunansHoe
YpaBHEHUE TapMOHMYECKHX KOJIeOaHWW. YTpPyrue M KBa3HYIPYrue CHIIbL. DHEprus
rapMOHUYECKHUX KOJICOAHUM.

KorepeHntHoCTh KOJIEeOaHMI. Cnoxenune IBYX OJHOHAIIPABJIEHHBIX
rapMOHUYECKUX  KOJI€OAHMW  OJIMHAKOBOW  4YacTOThl  (BEKTOpHas  JaMarpamma
KojebarenbHOro nponecca). CinoxkeHne OJHOHAIPABICHHBIX KOJEOAHW ¢ OIM3KUMHU
yactotamu. buenus.

CrnoxxeHue B3aMMHO NEPIEHAUKYJISPHBIX TAPMOHUYECKUX KoJieOaHuid. PUrypbl
Jluccaxy.

CpoOonnble  3aryxatomue  kosnebOanusa. JuddepennuanbHoe  ypaBHEHHE
(ypaBHEHHME JMHAMUKH) CBOOOJHBIX 3aTyXawIIMX KoJeOaHW W €ro pelnieHue.
[TapameTpsl 3aTyxaHus.

Boinyxnennoie  koneOanus. JuddepenumansHoe ypaBHeHUE (ypaBHEHHUE
JTUHAMUKH ) BBIHYKJICHHBIX KoJIeOaHu# U ero peiienue. Pesonanc.

4.2. Konebanusi B MEXaHUYECKUX U AEKTPOMATHUTHBIX CUCTEMAX.

lapmonuueckuit ocumwiuiATOp. PUMUECKUA W MATEMATUYECKUNA MASTHUKMU.
[TapameTpsl ux KoaeOaHUM.

[lepemeHHBIN AneKTpuYeCKUil TOK. Ero xapakrepuctuku. Konnencarop, kaTyiika
MHJYKTUBHOCTU B LIENM IepeMeHHOro Toka. 3akoH Oma u mpaBuia Kupxroda mis
LIeTIEN TIEPEMEHHOI0 TOKA.

CBoOomHBIC ¥ BBIHYKJICHHBIE KOJieOaHWS B KoJyieOaTeapHOM KOHType. Pacuer
XapaKTEPUCTUK KOJICOaHU.

Tpanchopmarop B 1ienu nepeMeHHOro rapMOHMYECKOT0 TOKaA.

4.3. O6mue cBeeHHS O BOJTHAX



Bosna. Kunematndeckoe ypaBHEHHE rapMOHUYECKON BOJIHBL. [[apameTpsl BOJIHBI
(1mMHA BOJHBI, BOJHOBOE YHMCIO, BOJHOBOM Bekrop). [lamaromias u oTpaxkeHHas
Oeryuue BonHbl. [IpogonbHble 1 nonepeyHblie BOIHbL. BonHoBas noBepxHOCTh. @pOHT
BOJIHBI.

BonHOBOE ypaBHEHHE 711 MEXAaHWYECKOM BOJHBL. BOJIHOBBIE ypaBHEHHMs s
AIIEKTPOMATHUTHOM BOJIHBI. DHEPTHS U CKOPOCTh PACIPOCTPAHEHHUS BOJIH.

MeTonb!l IOJIydeHHsI U CBOWCTBA BOJIH PA3JIMYHBIX IAANIa30HOB YaCTOT.

['eoMeTpuyeckas akyCTUKa U T€OMETPUYECKAs! ONTHKA.

Dddexr Homnepa. Paccesaue, abcopOmus v nucriepcus BOJH.

PacnpocTpaneHne BOJNH yepe3 TpaHully pasziea IBYX OJHOPOIHBIX H30TPOIHBIX
Cpen.

[Tonsipu3oBanHbIe BOIHBL. X cBoiicTBa. 3akoH Maitoca.

4.4. NurepdepeHius BOJIH

KorepeHTHOCTH BOJH. OnTHYecKas pasHOCTh X0/a BOJH. CTOAYME MEXaHUYECKUE
Y DJIEKTPOMAarHUTHBIE BOJIHBI.

WuTepdepenius BoaH, co3aaBaeMbIX AByMs ucTouHUKaMu (onbiT KOHra).

WUntepdepennuss B IIeHKaX M IIacTHMHKaX. [losockl paBHOW  TONIIUHBI
(uHTEepdepeHLss B KIMHOOOpPa3HOM IUIACTUHKE, MHTEP(EpPEHIIMOHHBIE KOJbLIA
Hrrorona). [1osocsl paBHOrO HaKJIOHA.

[TpakTHueckoe MpuUMEHEHHe UHTEepPEpEeHInU (IPOCBETICHUE ONTHKU, KOHTPOJIb
00pabOTKH MOBEPXHOCTEU, TOYHOE U3MEPEHUE IJIUH OTPE3KOB).

4.5. Nudpakius BoJH

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

Hudpakuus Ppenens. dudpakuuss OpeHens Ha KPYIJIOM OTBEPCTUU U JTUCKE.
3oHHas mIacTrHKa. @a3oBas 30HHAS TUIACTUHKA.

Hudpakuus @paynrodpepa Ha menu. Judpakuuronnas pemerka. [Ipumenenue
mudpakuuu. ['onorpadus.

OneHka TIpaHULl TPUMEHHMOCTHM 3aKOHOB T'€OMETPUYECKOM aKyCTUKH U
F€OMETPHUUECKON ONITUKH

Pa3znea 5. KBantoBasi MexaHUuKaA.

5.1. KopnycCkyIsapHO-BOJTHOBOM JTyajn3M

TennmoBoe wu3nyuenne. Ero mnapamerpsl. PaBHOBecHOe wu3IydyeHHE. 3aKOH
Kupxroda. A6comtorHo uyepnoe Tteno. 3akonbl Ctedana-bonsiivana u Buna.
HecocToaTenbHOCTh KJIACCUYECKOW TEOpUU TEIUIOBOro u3iayudeHus (popmyna Pernes-
JlxuHca, ynpTpaduoneroBas katactpoda; dopmyna Buna).

KBanrtoBas runotesa uznydeHus I[lnanka. @oToHbl (PHEPTHs; Macca; UMITYJIbC;
qucjao (GOTOHOB, BO30OYXKJIEHHBIX B BoJiHE). BbriBoj 3akoHOB Ctedana-bosibiiMana u
Buna Ha ocHoBaHuM runoressl [Inanka.

N3nydyeHue HEYEpHBIX TEIl.

OnTuueckas MUPOMETPHUSL.

Buennuii (hOTORIEKTPUIECCKUI ahdexr. OnbIThI Cronerona.
DKCnepuMeHTAIbHBIE 3aKOHBI BHEIIHETO (oToddderra. YpaBHeHHE DUHINTEHHA IS
dhororddexra.



Topmo3Hoe PEHTT€HOBCKOE W3JIy4YCHHUE. KBanToBoe 0OBsCHEHHE
KOPOTKOBOJIHOBOM I'PaHMIIbI CIUIONTHOTO CIIEKTPA U3TyUYCHHUS.

Paccesnuie poToHOB Ha 3nekTpoHax BemecTBa. Dpdext Komnrona.

Pa3zBuTue npencrasienuii o ctpoennu aroma. Onbitel Pesepdopaa mo paccessnutio
o-dgactul. SnepHas moaens atoma. CrnekTpsl u3nydeHus atomoB. @opmyna bansMmepa.
IToctynatet bopa. KBanTtoBoe umcio. Mogens aroma Bojgopoaa 1o bopy.
DHepreTUUecKuii CeKTp BOJAOPOI0TI0I00HOTO aToMa.

['unote3a ae bpoitnis. OnbITHOE MOATBEPKICHUE BOJIHOBBIX CBOMCTB YacTHIL
BEILIECTBA.

KopnyckynsipHO-BOTHOBOM ~ Ayanu3M  (JABOMCTBEHHOCTh)  BEHIECTBA U
AIIEKTPOMArHUTHOTO TOJIA - 0000IIECHHE OMBITHBIX (haKTOB.

5.2. OCHOBBI KBAaHTOBOW MEXAHUKH.

KBanToBas wactuna. Ilpunuun neompenenenHocrerd I'eiizenOepra. BosHoBas
¢bynkuus. Ypasuenue llpenunrepa. CranioHapHbI€ COCTOSTHUSI.

3amaya O KBaHTOBOM dYacThlle B OECKOHEYHO TJIyOOKOM OJHOMEPHOU
MPSIMOYTOJIbHOW MOTEHUMANbHON siMe. KBaHTOBaHWE PHEPTHU U UMITYJIbCA YACTHIIBI.
KBaHTOBO-Me€XaHHMUeCKass 3aJadya O TapMOHHUYECKOM OCUHWUISATOpe. TyHHENbHBIN
ahdekT.

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

['paHuIIbl IPUMEHUMOCTH 3aKOHOB KJIACCUYECKOM (HbIOTOHOBCKOM) MEXaHUKH.

Pa3zgeu 6. diiemeHTBI AaTOMHOM QU3MKH

6.1. YpaBuenue Illpeaunrepa misg atoma BoAoponaa. KBaHTOBbIE "MCla U KX
¢u3ndeckuii cMpIcii. MeXxaHWYeCKUd U MAarHUTHBIN OpOUTAIbHBIA MOMEHTHI 3JIEKTPOHA.
BonnoBeie (QyHKIMU 35eKTpoHa B arome Bogopona. Kiaccudukanus cocTossHUI
AIEKTPOHA B aTOME BOJIOPOJA.

MHOro351eKTpOHHBIE aTOMBI. PacrpeneneHue 3JIEKTPOHOB MO 3HEPreTHYECKUM
ypoBHAM B atoMe. [leprnoanueckas cucrema snementoB /. 1. Menneneena.

6.2. Wznyuenue u moriomnieHrue 3Hepruu atomamu. [IpaBuna otdopa. lupuna
CHEKTPaJIbHBIX JIMHUM. XapaKTepUCTUYECKOE PEHTTEHOBCKOE U3JTydeHHe. 3akoH Mo3nu.

CrnioHTaHHOE W WHAYLIMPOBAHHOE W3NydeHWe. IIHBepcHas 3aceleHHOCTh
HHEPreTUUECKUX YpOBHEH M crocoObl ero ocymiectsieHus. [IpuHuunuanbHas cxema
JNEUCTBUS KBAHTOBOTO reHeparopa. [IpuMeHenrne onTu4ecKkux KBaHTOBBIX T€HEPATOPOB.

Pazngen 7. ®u3uka TBEpAOIO TEJIA

7.1. Teepmoe teno. Kpucrammmueckas CTpykTypa. TeninoeMKOCTb pEIIETKH
TBEPJIOTO TEA.

OO6001IecTBICHUE JIEKTPOHOB B TBEPJIOM Telie. PacuieruieHne sHepreTuYecKux
YPOBHEH BAJIEHTHBIX JJIEKTPOHOB W BO3HMKHOBEHHE SHEPreTUUYECKHX 30H. (CXeMbl
SHEPreTUYECKUX 30H JUIsl MPOBOJAHMKOB  (META/UIOB), TMOJYNPOBOJAHHMKOB U
TUDIEKTPUKOB.

TermnoeMKoCTh AIEKTPOHOB B TBepIbIX Tenax. Pacnpenenenne @epmu-/upaka.
JluHaMuKa 3JIEKTPOHOB MPOBOJMMOCTHU. DHEprusi U ypoBeHb depmu. BbIpokIeHHBIN
ANIEKTPOHHBIN Ta3. MeTaiibl. COOCTBEHHbIE U TPUMECHBIE MOTYITPOBOIHHUKH.



SBneHust TepeHoca B TBEPAbIX Tenax (TEIUIONPOBOJAHOCTh PEHIETKH U
ANIEKTPOHHOIO  rasza,  d3JEKTPONPOBOAHOCTb,  TEPMOAJIEKTpUuueckre  IPHEKThl).
CBepXnpoBOJIUMOCTb.

TepmoanexkTponHas smuccusi. Pabora Bbxoja 351ekTpoHoB. KoHTakTHas pa3HOCTh
noTeHnranoB. KOHTAaKT JBIPOYHOTO M DIEKTPOHHOTO MOJYMPOBOJHUKOB (p-n -
nepexon). [TomyrnpoBoHUKOBBIN A1OI. BUMONSpHBIN TpaH3UCTOP.

Paznen 8. @usuka aTOMHOTI0 S1IPA U 3JIeMEHTAPHBIX YACTHIL

8.1. XapakTepuCTMKM aTOMHOrO sapa: 3apsl, Macca, pa3Mep, IUIOTHOCTb.
MaccoBoe u 3apsimoBoe uncia. CocraB sapa. Hykimonsl. MI30To1bI, H30TOHBI ¥ H300apHI.

B3aumoneiictBue HykIoHOB. SnepHbie cuibl. Mx cBoiicTBa. JledekT maccel u
SHEPrHUsi CBSI3U SAEP.

PagnoakTBHOCTE. PamuoakTuBHBEIE PAIBL. Kunernuecknii 3aKOH
pagnoakTuBHOro  pacnanga. llocrtosHHas  pagmoakTuBHOTO  pacnana. Ilepuon
noiypacmnaaa. AKTUBHOCTh PAJUOAKTHBHOTO BEIIECTBA. BuIbl paguoaKTHBHOIO
pacnaza.

SnepHble peakuuMd W 3aKOHbI coxpaHeHus. Peakuus genenust sgpa. llenHas
peakuus neneHus. [IoHsaTHe O sAepHOM dHEpreTuke. Peakunu CUHTE3a aTOMHBIX sJIED.
[Ipobnema ynpaBisseMbIX TEPMOSIECPHBIX PEAKITUH.

OOmue CcBOMCTBa dJIEMEHTApHBIX YacTull. Kiaccudukaims sIeMeHTapHBIX
YacTHll, UX B3aUMHasl peBpaniaeMocTb. KBapkoBas MOJ€INb aIpOHOB.

dyHIaMEHTaJIbHbIC TUIIBI B3aUMOCHCTBUS U TEOPUS UX OOBEIUHEHUS.

Pazgen 9. Ennnas puznyeckasi KApTHHA MMPA U €ro 3BOJIIOLHMHU

9. HUepapxust cTpykTyp Marepuu. YacTuupl M aHTAYACTULBL. DU3NYECKUU
BakyyM. BelecTBO B 3KCTpeMaJIbHBIX YCIOBUSX: O€JIble KapJIMKW, HEUTPOHHBIE 3BE3/IbI,
YepHbIC JIBIpbl. BEmEeCcTBO B CBEPXCHIIBHBIX AJEKTPOMArHUTHBIX MOJAX. ['allakTHKWU.
Mopens 3Bonmtounn Beenennon. «T€mHas sHeprus u «T€MHash» Matepusi BeeneHHOM.

MakpocucTemMbl Bllaau OT paBHOBECUSA. OTKPBIThIE AUCCUIIATHUBHBIE CHUCTEMBI.
[TosiBneHne camMooOpraHu3aliu B OTKPBITBIX CUCTEMax W MpeBpaiieHue (QUIyKTyanui B
Makpockonuyeckue ddpdextol. Ponp Henuneitnoctu. [lonstue o oudypkammsax. Unen
cuHepreTuku. Ileproguyeckue XUMHUUYECKHE pPEaKIMd W OHOPUTMBI. JIMHAMHUYECKUN
xaoc. CaMOOpraHu3aiys B )KMBOW U HEXKUBOUM IPUPO/IE.

duznueckas kapTuHa Mupa Kak (uimocodckas kareropusa. KopmyckymspHas u
KOHTUHYaJIbHAasi KOHUEMINK OMUCaHus mpupoisl. BemectBo u mosne. CmeHa cucteM
MOHATUM B (PU3UKE KaK OTPAKEHUE CMEHBI TUTIOB PAIlMOHATIBLHOTO MBIIIICHUS.

Konuenmuu Bpemenu. Ilapanurma HploTOHa W 3BONIONMOHHAA TApaaUrMa.
HezaepiiieHHOCTH u3uKH U OyAyIliee eCTECTBO3ZHAHUS.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'UH

I[J'If{ HN3Yy4YCHUA JUCHHUILIMHBI HCIIOJB3YIOTCA Pa3/IMYHBIC O6paBOBaTeJ'H>HBIe
TCXHOJIOTHUU:



1. TexHonoruu MpoBeeHUS 3aHATUN B (hOpME TUATOTOBOTO OOIIEHUS, KOTOPHIE
nepeBoaiT oOpa3oBaTEIbHBIM IMpollecC B IIOCKOCTh AKTUBHOTO B3aMMOJICHCTBHUS
oOyuaronierocst u nenarora. OOyJarouuiicss 3aHUMaeT aKTUBHYIO MO3UIINIO U MIPECTAET
OBITb TPOCTO CIHYIIATEJIEM CEMHUHApOB WM JEeKIHid. TeXHOJIOTuU MpeCTaBICHBI:
IPYNIOBBIMU  TUCKYCCHUSIMH, KOHCTPYKTHUBHBI COBMECTHBIH TIOUCK  pEUICHUS
npoOJjieMbl, TpPEHUHTI (MHKpoOOy4YeHHWE U JAp.), poJeBbie UIrpbl  (JICJIOBBIC,
OpraHu3alMOHHO-/IEITeIbHOCTHBIC, NHHOBAIIMOHHBIE, KOMMYHUKATUBHBIC U JIP. ).

2. Jlma opraHuzandd Tpolecca OOyYeHHS U CaMOCTOSITENIBHOW paOOTHI
UCIIONIB3YIOTCS MH(GOPMAITMOHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTellbHbIe TEXHOJIOTHH,
MIPE/ICTABICHHBIE B BHUJAE MENArOTMYECKHX MPOTPAMMHBIX CPEACTB W AJIEKTPOHHOMN
nHpopmarmonHo-oopazoBatenbHoil  cpenbl (OMOC).  TexHOMOrMM  pacuIupsitoT
BO3MOXXHOCTH 00pa3oBaTeNbHOM Cpedbl, Kak pa3sHOOOpa3HbIMH IPOTPaMMHBIMU
CpelcTBaMH, TaK M METOJAMH Pa3BUTHUsI KPEAaTUBHOCTU oOyyaeMbix. K uuciay Takmx
IIPOTPAMMHBIX ~ CPEICTB  OTHOCATCS MOJEIHMPYIOUIME IPOrPaMMBI, IIOMCKOBBIE,
MHTEJJIEKTyalIbHbIE O00yYalolue, IKCIEPTHbIE CUCTEMBbI, IPOrpaMMbl 1Jisl MPOBEACHUS
J€JIOBBIX UTD.

3. Keiic-TexHONIOrMM NMPUMEHSIOTCA KaK CHoco0 00y4aTh PEUICHHIO MPaKTHKO-
OPUEHTHPOBAHHBIX  HECTPYKTYPHUPOBAaHHBIX  OOpa3oBaTENbHBIX  HAy4YHBIX WU
npodeccuoHanbHbeIX MpobseM. [IpumeHsieTcss Kak Npu YTEHUM JIEKIMH, Tak U IpU
MPOBEJCHUHN CEMUHAPCKUX, TPAKTUUECKUX U JTJAOOPATOPHBIX 3aHITHH.

4. Tlpm peanmzanuu 0oO0pa30BaTEIbHON MPOTPaMMbl C  NPUMEHEHHEM
JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN U AIEKTPOHHOTO O0OYUYECHHUS:

- COCTaB BHJOB KOHTAaKTHOM pabOThl MO JUCUHUIUIMHE (MOAYNIO), IpHU
HEO0OXOJAMMOCTH, MOXKET ObITh OTKOPPEKTHUPOBAH B HANPABJICHUM CHIXKEHUS JOJIU
3aHATUI JIEKUMOHHOTO THUIA M COOTBETCTBYIOIIETO YBEIMYEHHS AOJIU KOHCYJIbTAl[UN
(TPYTITIOBBIX WJIM MHAWBHUIYyabHBIX ) MJIM UHBIX BUIOB KOHTAKTHOW PaOOTHI;

- uH(OPMAIMOHHOW OCHOBOW TMPOBEJACHUS Y4YEOHBIX 3aHSATUH, a TakKe
OpraHu3allid CaMOCTOSITEIbHOW pPabOThl OOYyYaIOMUXCS MO TUCHUILIHHE (MOJYIIIO)
ABJISIFOTCSL TIPEJCTABICHHBIE B 3JIEKTPOHHOM BHJE METOAUYECKHUE, OLIEHOYHBIE U HHBIE
MaTepUajbl, pa3MEIEHHbIE B AJIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIbHON Cpejie
(BUOC) yHuBepcutTeTa, B OJJICKTPOHHBIX OHMOJHMOTEUHBIX CHCTEMax M OTKPBITBIX
HNuTepHer-pecypceax;

- B3aUMOJIEWCTBHE  OOy4YarOImMXCS W MEJaroruyeckux  pabOTHUKOB
ocyuiectBisiercss ¢ npuMmenennem OUMOC yHuBepcuTeTa W Apyrux HHGOPMAILIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI (BUIECOKOH(EpPEHICBsI3b, 00JaYHble TEXHOJOTUU U
CEPBUCHI, Ip.);

- COOTHOILIIEHHE KOHTAKTHOM M CaMOCTOSATENbHOH pabOThl MO JUCUUILIMHE
(MOIyNI0) MOKET OBbITh M3MEHEHO B CTOPOHY YBEJIMYEHHMs MOCIETHEH, B TOM YHUCIE
CaMOCTOSATENIbHOTO U3YYEHUS] TEOPETUUECKOTO MaTepHaia.
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[lerepOypr: Jlans, 2012. - 607 C. - Pexxum J0CTyna:
https://e.lanbook.com/reader/book/3178/#1.

8. KanmamnukoB H. Il. O6mas ¢usuka. COOpHUK 3aAaHUl U PYKOBOJACTBO K
pereHuto 3amad : yuebnoe nocodue / Kanammukos H. I1., MypasseB-Cmupnos C. C.
—  Cankr-Ilerepoypr : Jlawp, 2020. — 524 c¢. — Pexum pocryna:
https://e.lanbook.com/book/130574.

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

10. T'ymun JI. B. 3agaun mo kypcy ¢wusuku [Tekct: DaexkTpoHHbI pecypc] :
y4ueOHO-MeToauueckoe nocodue st By3o0B [['pud Munodbpuayku PD] / JI. B. I'ynun, C.
B. Anaxos ; Poc. roc. npod.-niexq. yH-T. - EkatepunOypr : U3narensctBo PITIITY, 2015.
- 103 c. Pexxum noctymna: http://elar.rsvpu.ru/handle/123456789/4597
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11. CaBenseB U. B. Kypc obmieit ¢pusuku. B 5 1. Tom 1. Mexanuka : yueGHOE
nocobue 1151 By30B / CaBenbeB . B. — Canxkr-IletepOypr : Jlans, 2021. — 340 c. —
Pexxum nocrtyma: https://e.lanbook.com/book/153686.

6.2 /lononnumenvnan aumepamypa

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 : yuebnoe mocobue / FO. b. Pykun, P. A. Xwumun, J[. B. XBan [u

ap.]. — 4-e uzn. — Boponex : BopoHexckuil rocyaapCTBEHHBI TEXHUYECKUMA
yauBepcutet, ObC ACB, 2020. — 198 c¢. — ISBN 978-5-7731-0865-8. — Tekcr :
ANEKTPOHHBIN // DnekTpoHHO-0nOanoTeunas cucrema IPR BOOKS : [caiiTt]. — URL:

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

3. Cuitun, B. I'. MonekynspHas ¢uszuka B >KU3HH, TEXHHUKE W MPHUPOJE
[DnekTpoHHBIN pecypc] : yueOHoe mocobme [mias By3oB] / B. I'. CeituH. - CaHKT-
[TerepOypr : Jlansp, 2016. - 624 c. - Pexum nocryna: http://e.lanbook.com/book/75531/.

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

5. EnkanoBa T. M. IIpakTHkym 1o Kypcy «OJIEKTPHUYECTBO M MATHETH3M) :
npaktukyM. - CapatoB : Au Ilm Op Menna, 2017. - 255 c¢. - Pexum pocrymna:
http://www.iprbookshop.ru/71578.

6. 3axapoBa-ConioBbeBa A. B. ®uznueckue Mo/ielid B €CTECTBO3HAHUM : Y4eOHOE
nocobue. - OpenOypr : OpeHOyprckuil rocy1apcTBeHHbIN yHUBepcuteT, 2014. - 96 c. -
Pexxum nocryna: http://www.iprbookshop.ru/33664.

7. EnkanoBa T. M. [Ipaktukym 1o monekyiasipHod ¢u3uke : yueOHoe mocooue. -
CaparoB : Ain Ilm 3Op Megmna, 2018. - 146 c. - Pexum pocrymna:
http://www.iprbookshop.ru/72811.

6.3 IIpozcpammnoe obecneuenue u Humepnem-pecypcul

NuTepHeT-pecypcsr:

1. Hayunas AIEKTPOHHAs oubnuoTexa. Pexxum JOCTyTIA:
http://elibrary.ru/defaultx.asp

2. Ilybnuunas snextponHast Oubnunoreka. Pexxum noctyna: http//gpntb.ru

3. Bcemupnas BupryanbHas 6ubnuoreka. Pexum gocryna: http:/www.vlib.org

4. Poccuiickasi HallMoHaJIbHast Oubnroreka. Pexxum nocryna: http://www.rsl.ru

5. Hayku u Texnuka. DnekrpoHHas oubnuoreka. Pexxum gocryna: http://n-t.ru

6. OnextpoHHas Oubmuorexka yuyeOHMKOB. Pusmka. Pexum pgocryna:
https://studentam.net/content/category/1/98/108/

[IporpammHuoe obGecriedeHue:
1. Oneparmonnas cuctema Windows.
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2. O¢ucnas cuctema Office Professional Plus.
3. IIporpamMHOe obecrnedeHue sl opraHu3anuu BeOmHapoB Mirapolis Virtual
Room.

NudopmanmonHbie CUCTEMBI U TIIAT(HOPMBI:

1. Cucrema nuctaHimoHHOro 00yuenus «Moodley.

2. Undopmannonnas cucrema « Talimmaiiny.

3. [Inardopma s opraHu3anuy ¥ TpoBeneHus BeObuHapoB «Mirapolis Virtual
Roomy.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJIMHBI

[lepeueHr  MaTEPHAIBHO-TCXHHUYECKOTO  OOCCHEUYCHHUS  JUIS  pealu3alyu
00pa30BaTeILHOrO Mpoliecca Mo TUCIUILINHE:

1. YueOHast aynutopust Jjisi IPOBEACHUS 3aHATUM JICKIIMOHHOTO THUIIA.

2. VYuebHas ayauTtopusi Uil  NOPOBEIEHUS  3aHATUH  CEMHUHAPCKOIO
(IpaKTUYECKOro) TUMA, MPOBEACHUS T'PYINIOBBIX W HHIWBHUAYAIbHBIX KOHCYJIbTALUH,
ITPOBEJCHHUSI TEKYIIETO KOHTPOJISA U IPOMEKYTOYHOM aTTECTALIAH.

3. YuebHas ayauTopHs J1abopaTOpHusi MEXAHUKU U MOJEKYJIApHOM (pU3MKu asis
IIPOBENCHMS NPAKTUYECKUX 3aHATHH, TPYIIIOBBIX U MHAWBUIYAIBHBIX KOHCYJIbTALlUH,
TEKYLIEro KOHTPOJIS U TPOMEKYTOUHOM aTTECTALIMH.

4. VYueOHas aynutopus J1abopaTtopusi ONTUKH M AaTOMHOW GU3HKKA — JJiA
IIPOBEICHMS NPAKTUYECKUX 3aHATHI, TPYIIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIbTALUH,
TEKYLIEro KOHTPOJI U TPOMEKYTOUHOM aTTECTALMH.

5. VYueOHag ayautopust jabopaTopusi JJIEKTpUYECTBA W MarHeTusma MJis
MPOBEICHUS MPAKTUUECKUX 3aHSITHI, TPYNIOBBIX U WHAUBUIYAIbHBIX KOHCYJIbTAIUH,
TEKYIIETO KOHTPOJIS U IPOMEKYTOUYHOM aTTECTALIHH.

6. [TomernieHus 1yist CaMOCTOSITEILHON PaOOTHI.

7. YdeOHO-3KCIEpUMEHTaJIbHAsE ~ 1a0opaTopusi  HAYyYHO-TEXHUYECKOH U
o0pa3oBaTeNbHON  JAEATENBHOCTH B 0o0nactTh  (PyHIAMEHTanbHOM  (UBHKH U
aJbTEPHATUBHON XUMHUH.
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