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1. HEJIM 1 3AJAYU OCBOEHUSA JUCHHUIIJIMHbI

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

3agauu:

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

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

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
NPOI'PAMMDBI

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

[lepedyenb y4eOHBIX AMCLMIUIMH, AJI1 KOTOPBIX HEOOXOAUMBI 3HAHMS, YMEHUS U
BlIaZieHUS, GOPMHUPYEMBIE TAHHON YUEOHOU TUCUUIIIIMHOM:
1. HopMupoBaHre TOUHOCTH U TEXHUYECKUE U3MEPEHUSL.
. DIIEKTPOTEXHHUKA U DJIEKTPOIPHUBO/I.
. be3omacHOCTE )KU3HEAEATESIILHOCTH.
. MeraiioBeieHne 1 TepMUIecKasi 00paboTka METaILIOB.
. Teopernueckas 1 IpUKIIagHas MEXaHUKA.
. TeopeTrnueckast MEXaHHKa U CONPOTHBIICHUE MATEPUAJIOB.
. TexHONorrs KOHCTPYKIMOHHBIX MaTEPUAJIOB U MaTEPUAJIOBEICHHUE.
. BbICOKOTEXHOJI0rHUHOE 000pYI0BaHUE CBAPOUHBIX U MJIA3MEHHBIX TPOLIECCOB.
. Teopus pe3anusi METaIIOB.
10. ®U3MKO-XUMUYECKHE MTPOLIECCHI B IIA3MEHHBIX U CBAPOYHBIX TEXHOJIOTHSX.
11. HayuHo-uccnenoBaTeiabckas pabora.

O 00 31N D K~ WD

3. PE3YJIBTATBI OCBOEHUA ANCIHUIIJINHBI

JucuuninuHa HanpasjieHa Ha (POPMUPOBAHUE CIIEIYIOMINX KOMIIETCHIIUMI:
e OIIK-8 CnocobeH oCcylecTBIATh MEJAarornyecKyro AesITeIbHOCTh Ha OCHOBE
CTHEeIMAbHBIX HAYYHBIX 3HAHU;
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e [IKO-7 CnocobeH WCHOMB30BaTh COBPEMEHHBIE MPOdhecCHOHATBHO-
neJaroruueckue TEXHOJIOTHH, (OpPMBI, CpeAcTBAa M METOAbl MPO(PECCHOHATBHOIO
OoOy4eHHs] U AUArHOCTUKHU B MPOLIECCE OpraHU3allMi M3Y4YEeHHs Y4EOHBIX MPEAMETOB,
KypCOB, TUCHUIUINH (MOyJIeH ), MPAKTHK;

e [IKO-8 CnocobeH BBINOMHATh JAEATEIBHOCTh M (MJIM) JEMOHCTPUPOBATH
AJIIEMEHThl ~ OCBaMBAaeMON  OOy4YaIOIIMMHUCSA  JEATENbHOCTH,  MPEIyCMOTPEHHOM
MIPOrpamMMoi y4eOHOro npeamMeTa, Kypcea, JUCHUILUIMHBI (MOYJIs), TPAKTUKH.

B pe3ynbTaTe 0CBOCHUS IUCUUILIMHBI (MOAYS) OOYUYarOIIHMIACS TOMKEH:

3HaTh!

31. OcHOBHBIE (U3HYECKUE SBJICHUS U OCHOBHBIE 3aKOHBI (PU3UKU; TPAHULIBI HX
IPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B BXKHEHIIINX IPAKTUYECKHUX ITPUIIOKEHUAX;

32. OcHOBHblE (U3NYECKUE BEIMYMHBI U (U3MYECKHE KOHCTAHTBI, MX
OTIpe/IeNIEHUE, CMBICII, CIIOCOOBI M €IUHULIBI X U3MEPEHUS;

33. dynnameHTangbHble (PU3UUECKUE OTBITH U UX POJIb B Pa3BUTHUU HAYKH;

34. HazHaueHue 1 MPUHIUIBI JEHCTBUS BAXKHEUIINX (PU3HMUECKUX TPUOOPOB.

YMeTs!

V1. O0bICHUTH OCHOBHBIE HAOIIOAAEMbIE PUPOIHBIE U TEXHOTEHHBIE SIBJICHUS U
3¢ }exTrl ¢ mo3unuii pyHIaMEHTaIbHBIX (PU3UUECKUX B3aUMOJACHCTBUM;

V2. Yka3arp, Kakue 3aKOHbI ONMCHIBAIOT JAHHOE SIBJIICHUE WU 3P DEKT;

V¥3. UcTonkoBbIBaTh CMBICH (PU3NUECKUX BEIUYMH U OHATUH;

V4. 3anuceiBaTh ypaBHEHUS 1151 GU3NYECKUX BEJIMYUH B CUCTEME CH;

Y5. Paborate ¢ mnpubopamMu U OOOPYIOBAHUEM COBPEMEHHOMN (U3HUECKON
nabopaTopuu;

VY6. Vcnonb30BaTh pa3inyHble METOJIMKH (PU3MUECKUX U3MEPEHHUN U 00paboTKu
HKCIIEPUMEHTAIbHBIX JJAHHBIX;

VY7. Ucnonws3oBaTh METONBI aJI€KBATHOTO (PU3NYECKOTO M MAaTEeMaTHYECKOTO
MOJEJIUPOBAHUS, a TAK)KE€ NPUMEHSATh METOJbl (PU3UKO-MAaTEMAaTUYECKOrO aHalIu3a K
PELIEHUIO0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHUYECKUX MPOOIIEM.

Bnaners:

Bl. Merogamu HCHONB30BaHUS OCHOBHBIX OOIIE(PU3NYECKUX 3aKOHOB H
MIPUHLNIOB B BAXKHEUIINX NMPAKTUYECKUX MPUIIOKECHUSX;

B2. MerogamMu npuMeHEHHMsT OCHOB (PU3MKO-MATEMaTHMYECKOTO aHajau3a JUis
pelLIeHNs €CTECTBEHHOHAYYHBIX 3a/1a4;

B3. 3nanuem npaBuiIbHOM KCIUTyaTallud OCHOBHBIX MPUOOPOB U 000pyAOBaHHUS
COBpPEMEHHOM (pr3udecKkoit 1abopaTtopuu;

B4. Meronamu 00paboTKH U MIHTEPIPETUPOBAHUS PE3YIbTATOB SKCIIEPUMEHTA;

B5. MetonamMu ucnonb3oBaHus (PU3NYECKOTO MOJCIUPOBAHUS B WHKCHEPHOU
MPaKTUHUKE.

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

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



4. CTPYKTYPA U COAEP KAHME JTUCIHUIIJIMHBI

4.1 O6vem oucuyunaunsvl U 6UObBL KOHMAKMHOU U CAMOCMOAMENbHOU Padombl

OOmas Tpy10éMKOCTh AUCIHMILTAHBI cocTaBisieT 6 3ad. ex. (216 gac.), cemecTpsl
u3ydeHus — 1, 2, pacripeneneHue no BuaaM paboT npeacTasieHo B Ta0m. Ne 1.

Tabnuna 1. Pacnpenenenue Tpy10eMKOCTH JUCITUIUIMHEI 110 BUAaM paboT

Bua pabotel ®dopma 00yueHHs
OvHas
CemecTp uzydeHus
1,2 cem.
Kou-Bo yacoB

O6masi TPyJOEMKOCTh JUCHUIUIUHBI TIO0 216

y4eOHOMY IJIaHy

KonTakTHas pabota, B TOM YHCIIE: 80

Jlexkmuu 32

[TpakTHueckue 3aHATHS 32

JlabopaTopHbie paboThI 16

CamocrosiTenbHas paboTa CTyZeHTa 136

[IpomexxyTouHass —aTTecTalsi, B TOM

qrcle:

DK3aMeH 1,2 cem.

*Pacnpeoenenue mpyooemkocmu no u0am KOHMAaKmHuou pabomot 0Jisi 3a04HOU hopmbl
o0yuenuss (Npu Hamuyuu) KOPpeKmupyemcs 6 COOMEEemcmeUun ¢ y4eOHbIM NIAHOM 3A0YHOU

Gopmvl 00yyenus.

4.2 Cooepocanue u memamuueckoe niaAGHUPOBAHUE OUCUUNTUHBL

Tabmuua 2. TemaTudeckui IIaH JUCIUILIMHEI

Bung xoHTakTHOM
paboThI, yac.
HaumenoBanue pa3nenoB u Tem Cen. Bcero, § 5 % | CPC
JTUCIUTIIUHBI (MOTYJIs) yac. = 2B &
& o, O
2 |55 |T&
1. Mexanunka 1 50 8 8 4 30
2. MonekynsipHas hu3nKa u 1 30 4 4 2 20
TEPMOIMHAMHUKA
3. DNEeKTPHUYECTBO U MAarHETU3M 1,2 38 6 8 4 20
4. KonebaHust ¥ BOJIHBI 2 45 5 6 4 30
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5. KBanTOBas MexaHUKa. 2 17 3 2 - 12
6. DJIeMEHTHI aTOMHOU (DU3UKH 2 12 2 2 2 6
7. ®u3nKa TBEPAOTro Tela 2 8 2 - - 6
8. ®u3rKa aTOMHOTIO s]ipa U 2 9 1 2 - 6
DIICMEHTAPHBIX YACTHII

9. Enunas gusnueckas kapTuHa MUpa 2 7 1 - - 6
1 €T0 SBOJIOIIUHU

*Pacnpedenenue uacoé no pazdeiam (memam) OUCYUNIUHBL O 3A0HUHOU GopMubl
00yYeHUsL OCYUIeCMBIIAENCIL HAYUHO-Ne0d202ULeCKUM PAOOMHUKOM, 8€0VUUM OUCYUNTUHY .

4.3 Cooeporcanue pazoenoe (mem) oucyuniun

Pa3zgea 1. Mexanuka

1.1.BBenenne

[Ipeamer Qusuku. Metoapl (HUMUECKOTO MCCIEIOBAHUSA: OSKCIEPUMEHT,
runoresa, Teopus. Poibs MoienbHbIX npeacTaBieHui B pusnke. OU3nyeckue BETUYUHbI
U CUCTEeMbI eIMHUII (PU3UYEeCKUX BenudynH. M3mMepenne hu3ndeckux BETUYUH U OlEHKA
TOYHOCTH (JIOCTOBEPHOCTH) TIOJIYYEHHBIX PE3YyJIbTATOB.

Mexannueckoe nBrxkeHue. Cucrema orcuera. OCHOBHBIE MOJEIH MEXaHUKU:
MarepuaibHas TOouka, (GU3MUECKOE Tello, CIUIOIIHAs cpeda. MHepiualibHble CUCTEMbI
orcuera. Kiaccuueckne moctynarel 00  aOCOJMIOTHOCTM W HEMPEPHIBHOCTH
MPOCTPAHCTBA U BPEMEHU.

1.2. Kunematrka MaTepuajibHOM TOYKH U a0COJIFOTHO TBEPAOTO TeJa

Teno orcuera. Cucrema orcuera. Panmyc-Bextop. Tpaexkropusa. Ilyrs.
[Tepememienune. Cxopocth. YckopeHnue. CrocoObl onucaHus IBUXKEHUS: JUHEHHbIE U
YIJIOBBIE KHMHEMAaTHMYECKHE BEIWYUHBL. B3auMOCBSA3b JIMHEWHBIX M YIVIOBBIX
MEPEMEHHBIX.

[ToctynarenpHO€E IBUKEHHUE.

JIBmkeHne mno OKpy»XHOCTU. BpamarenpHoe nBuwxkeHue. YHacrora u mnepuon
BpanieHusi. HopmanbHoe (LIEHTPOCTPEMHUTEIHHOE), TaHTCHIIMAIbHOE (KacaTeabHOE) U
MIOJIHOE YCKOpEeHUsA. MTHOBEHHAsl OChb BpAIlCHUS.

1.3. JlunamuKa ABUKEHUSI MaTePUATBHONU TOUYKH M aOCOTIOTHO TBEPJIOTO Tea

Cuna. Ilpunnun cynepnozuniuu. CBoOonHas MarepuanbHas Touka. [lepBbrit
3ak0oH HproTona. MHepimanbHbie cucteMsl orcuera. MHepuus, Macca, UMIyJbC Tea.
Bropoit 3axkon Heroorona. Mmnynsc cunbl. Llentp macc. Tpetuit 3axkoH HeroToHa.
[IpeobpazoBanus ['anunes. [IpaBuio ciokeHus CKOpOCTEN B KIIACCHUECKON MEXaHUKE.
3akoH BceMHupHOro tsaroreHus. Cuna Tsbkectn. Bec tema. Peaknus onopsl. Ynopyras
cuna. Cuina TpeHus.

MoMEHT umITyJIbca U MOMEHT CHJIbl. MOMEHT MHEPUUM MAaTEPUATBHOU TOYKU U
TBepaoro Ttena. OCHOBHOW 3aKOH JMHAMHMKH BpaIllaTEIbHOIO ABWXKEHUA. Teopema
[ITeitnepa.

Y ci10BusL paBHOBECHS TBEPAOTO TEIIA.

1.4. HeunepumanbHbie cUCTEMBbI 0TcueTa. CHUJIbl HHEPIIUU
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Heunnepuumanshble cucrembl orcueta. Cuibl nHepuuu. lIprimMeHeHue 3aKOHOB
KJIACCUYECKOM MEXaHUKM Ul PELICHUs 3a7ad, CBA3AHHBIX C HEUMHEPLHMAIBHBIMU
CUCTEMaMH OTCUYETA.

1.5. Mexanuueckas sHeprus u pabora

Pabora. Pabora mnpu BpamareabHOM JBMXKEHUU. MoOIIHOCTb. OHeEprus.
Kunetnueckass »dHepruss IIpd IOCTYNATEIbHOM UM BpAIATEIbHOM  JBUKCHUMU.
ITorennmansHas 3Hepruss. KoHcepBaTUBHBIE U HEKOHCEPBAaTUBHBIE CWIIBI. B3anMOCBsI3b
MEK]ly TOTEHIINAIBHOW DHEPrUer U KOHCEPBATUBHOW CHIION.

1.6. 3aKOHBI COXpaHEHHS B MEXAHUKE

BHeliHre M BHYTPEHHHE CHJIbl. 3aMKHYTbIE (M30JMPOBAHHBIE) CHUCTEMBI TEIL
3aKOH COXpaHEHHsI MMITyJbCa. 3aKOH COXpAaHEHHs MOMeHTa umnyibca. CoynapeHue
Tea. AOCOMIOTHO YIIPYTUI U HEYNIPYTHI LIEHTPaJIbHbIE yAApHbI.

[TonHast MexaHu4YecKasi SHEPrus. 3aKOH COXPAHEHUs U U3MEHEHU MEXaHUYECKON
DHEPTHUH.

BceoOmiuii 3akoH coOXpaHEHUsI YHEPTUH.

1.7. OnemeHTsI criennanbHON TEOPUU OTHOCUTEIBHOCTH

IlocTynarsl cnieUanbHONM TEOPUHU OTHOCHUTEIBHOCTH M UX JKCIEPUMEHTAIBHOE
obocHoBanue. IIpeobpazoBanus Jlopenna. CrnencrBus u3 npeodpazoBanuil Jlopenua:
OTHOCUTEJIBHOCTh OJHOBPEMEHHOCTH U IPUYMHHOCTH, OTHOCUTEIBHOCTH HWHTEPBAJIOB
BpeMeHU U JIHH. CI0KEHUE CKOPOCTEM.

[lepBoiii 3akoH Hprotona. PenstuBucTckuii umiynsc. Bropon 3akoH HeroroHa
(OCHOBHOHM 3aKOH) PEJSITUBUCTCKOM NMHAMHMKU MaTepUaJbHON TOYKH. TpeTwil 3aKoH
Hrerorona. Mnes 01n3koaecTBUSA U JAJILHOACUCTBHS.

Pabota u 3Heprus B cHENUAIbHOW TEOPHUH OTHOCUTEIBHOCTU. B3anMoCBs3b
Macchl U dHEpruu. COOTHOIIEHNE MEXKy TIOJTHOW SHEPTUEN U UMITYJIbCOM YaCTHLIBIL.

['paHuLIbl NPUMEHUMOCTH KJIACCUYECKON (HbIOTOHOBCKOM ) MEXAHHKH.

Paznea 2. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

2.1.PaBHOBECHBIE CBOMCTBA UJICAJIBHOTO ras3a

Mukpockonuyeckue M Makpockonudeckne mnapamerpbl. CTaTUCTHYECKUNA H
TEPMOJIMHAMUYECKUI METOJ/bl UCCIEIOBAHUS CUCTEM, COCTOSIIUX M3 OOJBIIOTO YKCIIa
CTPYKTYPHBIX 3JIEMEHTOB.

YpaBHeHuUEe COCTOSIHUS HIealibHOTO Ta3a (ypaBHenue Kianeiipona-Menzeneesa).

OCHOBHOE ypaBHEHHE MOJIEKYJAPHO-KUHETUYECKON TEOpUU ISl J1aBJICHUS
uaeanpHoro rasa. Pacnpenenenune MakcBemia. XapakTepHbIE CKOPOCTH JIBUKEHUS
CTPYKTYpPHBIX 35ieMeHTOB. bapomerpuueckas ¢popmyna. Pacnpenenenue bonbimana.

BHyTpeHHsi1 SHeprusi HAealbHOrO rasza. Teopema O paBHOpacHpeneieHun
SHEPIrUU MO CTENEHSIM CBOOOIbI CTPYKTYPHBIX JIEMEHTOB.

PabGora u termonepenaya, kak aBe Gopmbl oomeHa sHeprueid. [lepBoe Hayano
TepMouHaMuku. OOpaTuMbie U HEOOpaTUMBbIE TEPMOAMHAMUYECKUE TTPOIIECCHI.

Temnoemkocth. Pabora mpu m3MeHennn oObema raza. YpasHeHue Ilyaccona.
Kpyrossie Tepmoguuamuueckue npoueccol. Lukn KapHo.

CratucTUYECKHII BEC COCTOSIHUSI CUCTEMBI (TEPMOJMHAMUYECKAsT BEPOSTHOCTD).
Ourtponus. Bropoe Hauano TepMOJIMHAMUKH.
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2.2.PeanbHbie ra3bl U )KUAKOCTU. Da30BbI€ MEPEXObI

VpaBHenue Ban-nep-Baanbca. ®a3pl u yciaoBus paBHOBecus (a3. Daz3oBbie
npeBpamieHud. ®dazoBble guarpammbl. CBolcTBa peanbHbIX ra3oB. (CBoiicTBa
JKUJIKOCTEM.

2.3.®du3uKa HEPABHOBECHBIX ITPOLIECCOB

DEHOMEHOJIOTUYECKUE  3aKOHbl  sBJIEHUW  mepeHoca. CpenHee — 4mcCIO
CTOJIKHOBEHUM U CpenHssl JJIMHa CBOOOJHOrO IMpoOera CTPYKTYPHBIX 3JIEMEHTOB.
MonekynsapHO-KHHETUYECKAs TEOPHSI SBJICHUM IEpEeHOca. MUKPOCKONIMYECKUE TEOPHUH
i dy3un, TETIONPOBOJHOCTH M BA3KOCTH. 3aBUCUMOCTh BEIUYHHBI KOI(PPUITUEHTOB
IIEPEHOCA B ra3ax OT JABJICHUS U TEMIIEPATYPBI.

Paznea 3. JjekTpu4ecTBO U MATHETU3M

3.1. DnexTpocratuka

3akon Kynona. DOnextpuyeckuii 3apsan. CpoiicTBa 3apsiga. 3aKOH COXpaHEHUSA
AIIEKTPUYECKOTO 3apsija.

OnekTpocratnyeckoe rmosie. HamnpsykeHHOCTh  3JIEKTPOCTATHYECKOTO  IOJIS.
CuitoBBIE JIMHUU JIEKTPOCTATUYECKOTO TOJISL U UX CBOMCTBA.

[IpuHiun cynepno3unuu. PacueT HaNpsHKEHHOCTEN JNIEKTPUYECKUX IOJIEH
HETOYEUYHBIX 3apsI0B.

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

Paborta cun snexkrpocrarnueckoro mnoss. Ilotenmman. L{upkynduuss BekTopa
HaIpsSOKEHHOCTH. B3auMOCBA3b  HANpPSDKEHHOCTU  DJIEKTPOCTATUYECKOTO IO U
ITOTEHIHAJIA MOJSA. DIEKTPUIECKHUN TUTIOJIb.

Jusnextpuk. [lonsgpuzanus IM3IEKTPUKOB. DIEKTPUUECKOE MOJIE€ B AUDIIEKTPHUKE.
Bektop mnonspuzanumu. J{udnmekTpuyeckas BOCIPUUMYUBOCTB. JWdnekTpudeckas
MPOHMUIIAEMOCTh  Cpelbl. BekTop MHAYKIMU 3JIEKTPUYECKOro 1Moist  (BEKTOp
ANEKTPUYECKOro cmerieHus). Teopema I'aycca miis MHAYKUUU 3JIEKTPUYECKOTO IMOJIS.
Pacuer anekTpudeckux noseu 3apsigoB B BEUIECTBE.

Tunel UAJIEKTPUKOB.

[IpoBOJIHUKM B 3JIEKTpUYECKOM moJie. Pacnpenenenue 3apsaoB B IPOBOJHUKAX.
OnexkTpuyeckass €MKOCTb YEJUHEHHOTO NPOBOJHUKA. OJIEKTPUYECKAS] E€MKOCTh
KOHJEHCAaTopa. OJHeprus ayeKTpuuyeckoro mnojis. OObeMHas IUJIOTHOCTh HHEPrUH
AIEKTPUYECKOTO MOJIS.

3.2. IIOCTOSTHHBIN ANEKTPUUECKUN TOK

DNEKTPUYECKUIA TOK, €ro XapakTEePUCTHUKUW M YCJIOBHUS cyllecTBOoBaHusA. Cuia
TOKa, Pa3HOCTh MOTEHLUAIOB, 3JIEKTPOABMKYLIASL CUJA, JIEKTPUUYECKOE HANpPSKEHUE.
3akon Oma a1 ydacTka Leld B UHTETpaibHOU U auddepeHnuanbHon popmax. 3akoH
Oma 1t HEOHOPOJIHOTO y4yacTKa nenu. 3akoH Oma juisi 3amkHyToM 1enu. [IpaBuna
Kupxroda. Pabora snextpuueckoro toka. 3akoH Jkoyns-JIeHIIa B MHTETpaIbHON U
muddepennmransHOM popme.

DONEeKTpONpPOBOASAIINE CBOMCTBA MaTepHasioB. [IpOBOAHMKH, IUAIEKTPHUKH,
MOJTYNPOBOJHUKHU. DIEKTPUUECKUN TOK B TBEPJIbIX TeJaX, KUAKOCTSIX, ra3aX U BaKyyMe.
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Tewma 3.3. MarauroctaTuka

MaruuTtHoe B3aUMOJICHCTBUE KaK PENATUBUCTCKHM 3(dekT. MarHutHoe moe.
Nunykuus w™arHutHOoro mnonsi. ['paduyeckoe u300pakeHWEe MArHUTHBIX —MOJeH
(MarHuTHBIE CUJIOBBIE JIMHUM). BUXpeBol xapakTep MarHUTHOTO TOJISI.

OneMmeHT Toka. 3akoH buo-CaBapa. Fro npuMmeHeHuMe K pacueTy MarHUTHBIX
NOJIEN MPOTKEHHBIX TOKOB.

Teopema T'aycca nmsd MHAYKOMM MAarHATHOTO mois. TeopemMa O LUPKYJISUUA
BEKTOpa MAarHWTHOW HWHAYKUIHMHU. [IpuMeHeHne Teopembl O LMPKYISLUU BEKTOpa
MAarHUTHOW MHAYKIHUH K PACUE€Ty MarHUTHBIX ITOJIEW NPOTSIKEHHBIX TOKOB.

3akoH Awmrmepa. MarHuTHOE B3aUMOJEWCTBUE NAPAJIIEIBHBIX 3IIEKTPUYECKHX
TOKOB. EnuHuna cunbl Toka - ammep. Cuibl MU MOMEHT CWJ, JACHCTBYIOIIME Ha
3aMKHYTBIN 3JIEKTPUUECKUN TOK B MArHUTHOM Tojie. PaboTa, mpu moBOpoTE 3aMKHYTOI'O
TOKa B MarHUTHOM 1osie. MaruuTHeii notok. Cuna Jlopenua. J[BuxeHnue 3apsKeHHbIX
gacTul] B MarHUTHOM Tmosie. [lpunnun aeiictBusi MI'JI-renepatopa. Dddext Xomra.
Y ckopuTenu 4acTuil.

Marnetuk. HamarHnunBaHue MarHeTMKOB. MarHutHoe II0J€ B BELIECTBE.
BekTop HamarHmuuBaHUWs, MarHUTHas BOCHPUMMYHUBOCTb, OTHOCUTEJIbHAS MAarHUTHas
[IPOHULIAEMOCTh. HamnpspKeHHOCTh MAarHUTHOTO IMOJiA. Teopema O LUPKYJSALUU
HANPsHKEHHOCTH MAarHUTHOIO M0Jist. PacyeT mapaMeTpoB MarHUTHOTO IT0JISl B BEILIECTBE.
MarauTHble CBOMCTBA MAaTEPUATIOB.

3.4. DneKTpoMarHeTu3M

SIBreHME SJIEKTPOMArHUTHOM MHAYKUMH. 3aKOH DJJEKTPOMATHUTHOW WHIYKIIMU
(3akoH Dapanes, npasuio Jlenua). Maaykuuonnsie Toku. CKUH-3PHEKT.

SBnenne camounaykuuu. MHaykTuBHOCTB. llepexomHbie mpoueccsl B LEMH,
CoJIeprKalllel KaTylIKy UHAYKTUBHOCTU. fIBieHUEe B3auMHOU uHAyKuus. Koadduiument
B3aUMHOM HMHAYKLIHMH. ODHEpPrus MarHUTHOro mnojisi. OO0bemMHas IUIOTHOCTh 3HEPrUU
MAarHuTHOIO MOJISL.

MarauTosnekTpudeckass MHAYKIHS (3aKkoH MakcBeyuia i TOKa CMEIICHUS).
Cucrema  ypaBHeHudd  MakcBemia.  DIIEKTpOMarHUTHOE  Moje  (CKOPOCTh
pacnpocTpaHeHus, 00beMHas MIOTHOCTh YHEPTUH, TUIOTHOCTh TTOTOKA YHEPTHH ).

Pa3nen 4. KoJsie0anus v BOJTHBI

4.1. O6mras Teopust KoieOaHmit

[Tonsitue konebarenpHOrO NABUKEeHUA. ['apmMonnueckue konebanus. Kunemartuka
rapMOHUYECKUX KoneOaHuil. AMIIUTYAa, (ha3a KonedaHus, 4acToTa KoJeOaHusl.

JlnHamMuKa MEXaHMYECKHUX TapMoHHUYeckux kosiebanuit. Juddepennumanbnoe
YpaBHEHUE TapMOHMYECKUX KOJeOaHUW. YTpPyrue M KBa3HYIPYrue CHIIbI. DHEprus
rapMOHUYECKUX KOJICOAHUM.

KorepeHTHOCTD KOJIeOaHUI. Crnoxenue JBYX OJTHOHAIIPABICHHBIX
rapMOHHUYECKUX  KOJIEOAHWW  OJIMHAKOBOW  4YacTOThl  (BEKTOpHAas  JaMarpamma
KoJjebarenbHoro mporecca). CrokeHre OJHOHAIMPABICHHBIX KOJEOaHUN ¢ OJIM3KUMU
yactotamu. buenus.

CrnoxxeHre B3aWMHO TEPIEHIUKYISIPHBIX TapMOHUYECKUX KojeOanuii. durypsl
Jluccaxy.
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CBobomnbie  3aryxawmomue kojebanusa. JuddepeHunanbHoe  ypaBHEHHE
(ypaBHEHHE JWHAMHMKH) CBOOOJHBIX 3aTyXaloIMUX KOJeOaHWM M €ero pelieHue.
[TapameTpsbl 3aTyxaHus.

Boinyxnennoie  koneOanus. JuddepenuuansHoe ypaBHeHUE (ypaBHEHHUE
JTUHAMUKH ) BBIHYKJICHHBIX KoJieOaHuM U ero peuieHue. Pe3onanc.

4.2. Konebanusi B MEXaHUYECKUX U AEKTPOMATHUTHBIX CHUCTEMAX.

I'apMoHnueckuii ocuwiuiATOp. DPUMYECKMH M MAaTEMaTUYECKUN MAasTHUKHU.
[TapameTpsl ux KoaeOaAHUM.

[lepemeHHBIN neKTpUYECKUM TOK. Ero xapakrepuctuku. Konnencarop, KaTyIka
WHIYKTUBHOCTH B IIEMH IEepeMeHHOTO Toka. 3akoH Owma m mpaBuia Kupxroda mis
LIETIEN IEPEMEHHOT0 TOKA.

CBoOomHBIC W BBIHYKJICHHBIC KoJieOaHUs B KoyiebarenpHOM KOHType. Pacuer
XapaKTEPUCTHUK KOJICOaHUH.

Tpancpopmarop B e MEPEMEHHOTO FTAPMOHUYECKOTO TOKA.

4.3. O6mue cBeieHHs O BOJTHAX

Bonna. Kunematnueckoe ypaBHEHUE TapMOHUYECKOW BOJIHBL. [[apameTpsl BOJIHBI
(nmMHA BOJIHBI, BOJIHOBOE YMCIIO, BOJHOBOM BekTop). I[lamaromias u oTpakeHHas
oerymue BoHbL. [IpononbpHbie U TIONIepeuHble BOIHBL. BomHoBas moBepxHOCTh. DPOHT
BOJIHBI.

BosHOBOE ypaBHEHHME Il MEXaHMYECKOW BOJIHBI. BOJIHOBBIE YpaBHEHUS IS
AJIEKTPOMArHUTHON BOJHBI. DHEPIUsl U CKOPOCTh PACIPOCTPAHEHUS BOJIH.

MeTo/bl MOTy4eHUsI U CBOMCTBA BOJIH PA3JIMYHBIX JUANIa30HOB YaCTOT.

['eomeTpuueckasi akyCTUKa U TeOMETpUUeCKas ONTHKA.

Oddext lomnepa. Paccessnue, abcopOius U AUCTIEPCUS BOJIH.

PacnipocTpaneHne BOJNH yepe3 TpaHully paszieia IBYX OJHOPOAHBIX M30TPOIHBIX
cpen.

[TonsipuzoBanHbIie BosHBL. VX cBOMcTBa. 3akoH Mastoca.

4.4. NutepdepeHIus BOIH

KorepentHocTh BoJIH. OniTHYECKask pa3HOCTh X0/1a BOJIH. CTOSTYME MEXaHUUECKUE
Y 3JIEKTPOMAarHUTHHIE BOJIHBI.

WuTtepdepenius BoJH, CO31aBaeMbIX IByMs UCTOYHUKaMHU (ombIT FOHTa).

WUurtepbepeniuss B IUIGHKaX U IUIaCTUHKax. [loiockl paBHOM  TOJNIIMHBI
(uaTepdepeHnsi B KIMHOOOpa3HOW TUTACTHHKE, WHTEPQPEPEHIIMOHHBIE KOJIbIIA
Herorona). [Toockl paBHOTO HAKJIOHA.

[IpakTueckoe npuMeHeHne UHTEephepeHnu (IPOCBETIACHNUE ONTUKU, KOHTPOJb
00pabOTKH MOBEPXHOCTEH, TOYHOE U3MEPEHHE IJIUH OTPE3KOB).

4.5. Nudpakius BoJH

ITpunnun [Noirenca - Openensa. Meron 308 Openeis.

Hudpakuus Ppenens. Qudpakuuss OpeHens Ha KPYIJIOM OTBEPCTUU U JTUCKE.
3onHas muacTuHka. @a3zoBasi 30HHAs TJIACTUHKA.

Hudpakuus @paynrodepa Ha menu. udpaknwonnas pemerka. [Ipumenenue
mudpakuun. ['onorpadus.

OueHka TrpaHUIl TPUMEHUMOCTH 3aKOHOB TE€OMETPUYECKON aKyCTUKH U
F€OMETPUYECKON ONTHKHU
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Paszngea 5. KBantoBass MexaHHuKaA.

5.1. KopnyCkynsapHO-BOJTHOBOM JTyajinu3M

TemnoBoe wu3nydenue. Ero mapamerpsl. PaBHOBecHOe wu3NydyeHHe. 3aKOH
Kupxroda. Ao6comtotHo uyepHoe Tteno. 3akonbl Ctedana-bonsiiMana u Buna.
HecocTosTenbHOCTh KJIACCUYECKON TEOpUHU TeIuioBoro uaiydenus (popmyna Penes-
JlxuHca, ynpTpaduoneroBas katactpoda; dopmyna Buna).

KBanToBas runoreza uzinydeHus [lnanka. @oToHbl (3HEpPrusi; Macca; MUMITYJIbC;
gucio (OTOHOB, BO30OYKIECHHBIX B BOJiHE). BwriBonm 3akoHoB Ctedana-bonpiiMana u
Buna Ha ocHOBaHuu runoressl [ lnanka.

N3nyyeHne HEYEpHBIX TEI.

OnTuyeckas MUPOMETPUSI.

Buemnunii (bOoTOdIEKTPUIECKHIA ¢ dekT. OnsIThI Cronerosa.
DKcrepuMeHTaNIbHbIE 3aKOHBI BHEHIHETO (GoTorddekra. YpaBHeHne DWHIITEHHA AJs
dhororddexra.

Topmo3Hoe PEHTTEHOBCKOE U3JTyYEHHE. KBantoBoe OOBsICHEHHE

KOPOTKOBOJIHOBOW I'PaHUIbI CIUIOIIHOTO CIEKTPA U3JIYyYEHHUS.

Paccesnue poToHOB Ha 3nekTpoHax BemecTBa. Dpdext Komnrona.

Pa3zBuTue npencrasienuii o ctpoennu aroma. Onbitel Pesepdopaa mo paccessnuto
o-dactul. SnepHas moaens atoma. CrnekTpsl u3nydeHus atomoB. @opmyna bansMmepa.
IToctrynatel bopa. KBanTtoBoe uucimo. Mogens aroma Bojgopoaa 1o bopy.
DHepreTUYecKuil CreKTp BOJAOPOAONOI00HOTO aToMa.

['mnore3a ae bpoinsa. OnbITHOE NOATBEPKIACHHE BOJHOBBIX CBOWCTB YacCTHII
BEIIECTBA.

KoprnyckynsipHO-BOTHOBOM ~ Ayanu3M  (JIBOMCTBEHHOCTh)  BEHIECTBA U
ANEKTPOMATHUTHOTO TOJIS - 0000IEHUE ONBITHBIX (PAKTOB.

5.2. OCHOBBI KBAHTOBOW MEXAHUKH.

KBanroBas wactuna. IlpuHiun HeomnpeneneHHoctel [eizenOepra. BomHoBas
¢bynkuus. Ypasuenue lllpenunrepa. CranioHapHbI€ COCTOSTHUSI.

3agaya O KBAaHTOBOM dYacTHIlE B OECKOHEYHO TJIyOOKOW OJHOMEpPHOM
MPAMOYTOJIbHOW TMOTEHIMAIBHOU siMe. KBaHTOBaHWE SHEPTrMU M UMITYJIbCA YACTHULBIL.
KBanToBO-MeXxaHnmyeckasg 3agaya O TAapPMOHMYECKOM OCHWUIATOpPE. TyHHEIBHBIN
adekT.

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

['paHuLIbl IPUMEHUMOCTH 3aKOHOB KJIACCUYECKOM (HBIOTOHOBCKOI) MEXaHUKH.

Pa3zges 6. diemMeHTHI aTOMHOM PU3UKH

6.1. YpaBuenue Illpeaunrepa mis atoma BoAopona. KBaHTOBbIE yMCla U HX
¢u3nueckuii cMpIcii. MexaHW4eCKUd U MAarHUTHBINA OpOUTAIbHBIA MOMEHTHI 3JIEKTPOHA.
BonnoBeie QyHKIMM 35eKTpoHa B arome Boaopona. Kiaccudukanus cocTossHUN
AJIEKTPOHA B aTOME BOJIOPOJA.

MHoOrossekTpoHHbIE aTOMBI. PacrpezneneHue 3JeKTpOHOB IO 3HEPreTUYECKUM
ypoBHsM B atome. [lepuonnueckas cucrema snementoB /1. 1. Menneneesa.

6.2. Uznyuenue u moriyomnieHre 3Hepruu atomamu. [IpaBmma otdopa. [llupuna
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.
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8. KanamnukoB H. II. O6mas ¢uszuka. COOpHHUK 3agaHHii U PYKOBOACTBO 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. T'ymuu JI. B. 3agaun no kypcy ¢usuku [Tekcr: DnekTpoHHBIA pecypc] :
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 nuctaHIimoHHOr0 00yueHus «Moodley.

2. Undopmanmonnas cucrema «Taiimiiaiiny.

3. [Inardopma s opraHu3anuy U npoBeneHus BeObunapoB «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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