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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. be3onacHOCTB KM3HEIEATEIbHOCTH.

2. Hcropust HAyKU U TEXHUKH.

3. OCHOBBI HAYYHO-HCCIIEIOBATENBCKON paOOTHI.

4. IIpOEKTHO-TEXHOJIOTMYECKAS TPAKTHKA.

5. Hayuno-uccnenoBarensckas padoTa.

3. PE3YJIBTATBI OCBOEHUSA JNCHUITIVINHBI

JucuunirHa HanpaslieHa Ha (GOPMUPOBAHKE CIEAYIOIIMX KOMITETECHIIUNA:

e OIIK-1 CnocobeH NpUMEHSTh €CTECTBEHHOHAy4YHbIE€ M OOILLEHHKEHEPHBIC
3HaHUSA, METOAbl MATEMAaTUYECKOI0 AaHAIM3a W MOJEIHUPOBAHMS, TEOPETUYECKOTO H
HKCIIEPUMEHTAIBLHOIO UCCIIEIOBAaHMS B MPOPECCUOHATBHOMN AEITEIbHOCTH.

B pe3ynbpTaTe 0OCBOSHMS TUCHUIUIUHBI (MOYJIs) 00yYatOIUNCs JOKEH:

3HaTh!

31. OcHoBHbIE (hU3UUECKHUE SBJIEHUS U OCHOBHBIE 3aKOHBI (DU3UKH; TPAHULIBI X
MPUMEHUMOCTH, IPUMEHEHHE 3aKOHOB B BAXKHEHIINX MPAKTUYECKUX MPUIIOKEHUSX;
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32. OcHoBHblE (U3WYECKUE BEIMYUHBI U (U3MUYECKHE KOHCTaHTBI, HX
OIIpe/IeNIEHUE, CMBICII, CIIOCOOBI M €UHULIBI UX U3MEPEHUS;

33. dynnameHTangbHble (PU3UYECKUE OTBITHI U UX POJb B Pa3BUTHUU HAYKH;

34. HaznaueHue U NpUHIUIBI JEHCTBUS BaXKHENIINX (PU3HMUECKUX IPUOOPOB.

YMmeTs:

V1. O0BsCHUTH OCHOBHBIE HA0JIIO1a€MbI€ NPUPOAHBIE U TEXHOTECHHBIE SIBICHUS
U 3 PexTsl ¢ mo3unmii pyHAaMEHTATBHBIX PU3NYECKUX B3aUMOJACHCTBUIA;

VY2. Yka3arb, Kakue 3aKOHbI ONKCHIBAIOT JaHHOE SIBICHUE WIH 3P (DEKT;

VY 3. UcTONKOBBIBaTh CMBICH (DPU3UUYECKUX BETUYUH U TOHSTHIA;

V4. 3anuceiBaTh ypaBHEHUS UIsI PU3UUECKUX BEJIMUMH B CUCTEME CH;

VY5. PabGortate ¢ mpubGopamu u 00OpPYIOBAaHHEM COBPEMEHHOW  (PU3NUECKOU
nabopaTopuu;

V¥6. Ucnonbs30BaTh pa3ivyuHble METOAUKH (PU3MUECKUX U3MEPEHUI U 00paboTKu
HKCIIEPUMEHTAIbHBIX JJAHHBIX;

V¥7. Ucnonb30BaTh METONbI aIeKBaTHOIO (PU3UYECKOTO U MAaTEMaTU4EeCKOro
MOJIETTUPOBAHUS, @ TAKKE€ NPUMEHATh METOAbl (PU3MKO-MATEMaTHUYECKOTO aHajau3a K
PELIEHNI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHUUYECKUX MPOOIIEM.

Bnanetn:

Bl. Merogamu HCIONBb30BaHUA OCHOBHBIX OOIIE)U3NYECKUX 3aKOHOB U
IIPUHLNIOB B BAXKHEUIINX MPAKTUYECKUX MTPUIOKECHUSAX;

B2. Merogamu npuMeHEHHs] OCHOB (DU3MKO-MAaTEMaTUYECKOro  aHauu3a JUis
pELIEHNsI €CTECTBEHHOHAYYHBIX 3a/1a4;

B3. 3nanueM npaBWIbHOM 3KCIUTyaTalldd OCHOBHBIX MPUOOPOB U 000PYI0BaHUS
COBpPEMEHHOU (Pu3nueckoi jadbopaTtopuu;

B4. Meronamu 00pabOTKU M MHTEPIPETUPOBAHNUS PE3YIbTATOB SKCIIEPUMEHTA;

B5. Merogamu ucnonb3oBaHus (PU3NYECKOTO MOJIECIUPOBAHUS B WHIKEHEPHOU
IIPaKTHKE.

4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI

4.1 O6vem oucuyuniunsl U 6UObBI KOHMAKMHOU U CAMOCMOAMENbHOU PAdOmbl

OOr11ast Tpy10EMKOCTh TUCIMILIMHBI cOCTaBysieT 6 3ad. ex. (216 vac.), cemecTpsl
uzydeHus — 1, 2, pacnpeneneHue no BuaaM padboT MmpeacTaBieHo B Tao. Ne 1.

Tabmuma 1. Pacnpenenenue TpyA0€MKOCTH JTUCIUTIINHBI 110 BUaM paboT

Bunx pabotet dopma o0ydeHHs

O4Hasd

CemecTp u3y4yeHus

1,2 cem.

Ko-Bo yacoB
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OO6miasi TPyJ0EMKOCTh JUCHUIUIUHBI TIO 216
y4eOHOMY IIJIaHy

KonTakTHas pabora, B TOM 4ucIe: 80
Jleknu 32
[IpakTryeckue 3aHATUS 32
JlabopatopHbie paOOTHI 16
CamocrosiTenpHas paboTa CTyAeHTa 136
[IpoMexyTouHass arrectanus, B TOM

qHCIe:

DK3aMeH 1,2 cem.

*Pacnpeoenenue mpyooemkocmu no 6U0AM KOHMAKMHOU pabomul OJisl 3a0YHOU (hopmbl
00yYeHuss (Npu HAIUYUU) KOPPEKMUPYEemcs 8 COOMEEmCmseuu ¢ yueOHbIM NIAHOM 3A0YHOU

Gdopmvl 00yuerus.

4.2 Cooeporcanue u memamuueckoe niAAGHUPOBAHUE OUCUUNTIUHDL

Tabmuua 2. TemaTndeckuil 11aH JUCIUILIMHEL

Bun koHTaKTHOM
paboThl, vac.
HaumenoBaHnue pasienoB u Tem Cen. Bcero, = = = | CPC
JTUCIUIUIAHBI (MOJTYJIS) yac. = =5 |¢ 5

1. Mexanuka 1 50 8 8 4 30
2. MonekynsipHas pusnka u 1 32 4 6 2 20
TEPMOIMHAMUKA

3. DNIEeKTpUUYECTBO U MarHeTU3M 1,2 40 6 10 4 20
4. KoneGaHus 1 BOJHBI 2 43 5 4 4 30
5. KBaHTOBasi MEXaHUKaA. 2 17 3 2 - 12
6. DneMEeHTHl aTOMHOMN (PU3UKH 2 12 2 2 2 6
7. ®usnKa TBEpPAOTO Tena 2 8 2 - - 6
8. du3KKa aTOMHOTO si/ipa U 2 7 1 - - 6
DIICMEHTAPHBIX YACTHII

9. Enunas ¢usnyeckast KapTuHa MUpa 2 7 1 - - 6
Y €r0 BOJIOIUHU

*Pacnpedenenue uaco8 no pazoeiam (memam) OUCYUNIUHBL O 3A0HYHOU (HOpMbl
00VUEeHUsL OCYUeCMBAAemCs HAYYHO-Neda202UYeCcKUM paboOmuuUKom, 6e0yuuM OUCYUNTIUHY .

4.3 Cooepoicanue pazoenoe (mem) oucuyuniun

Pa3znen 1. Mexanuka
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1.1.BBeneHue

[Ipeamer @usuku. Mertoapl (HUMUECKOTO MCCIEIOBAHUA: SKCIEPUMEHT,
runoresa, Teopus. Poinb MoienbHbIX npeacTaBieHui B pusnke. OU3nyeckre BeTUYUHbI
U CUCTEMBbI eIUHUIl (U3NUeCKUX BenudnH. M3Mepenne pu3nueckux BETUYHH U OlIEHKa
TOYHOCTH (JIOCTOBEPHOCTH) MOJIYYEHHBIX PE3yJIbTATOB.

Mexannueckoe nBmxkeHue. Cucrema orcuera. OCHOBHBIE MOJEIH MEXaHUKHU:
MaTepHalibHasi TOYKa, (PU3MYECKOe TeJo, CIUIONIHAs cpena. MHepuuanbHbIE CHUCTEMBI
orcueta. Kiaccuueckue mocTyiaatel 00 aOCOMIOTHOCTH M HENPEPHIBHOCTU
MIPOCTPAHCTBA U BPEMEHHU.

1.2. KunemaTrka MaTepHalbHOM TOYKH U a0COJIFOTHO TBEPAOTO Tela

Teno orcuera. Cucrema orcuera. Pamuyc-exktop. Tpaekropus. IlyTts.
[Tepememienune. Cxopoctb. YckopeHnue. CrocoObl onucaHusl IBUKEHUA: JUHEHHBIE U
VIJIOBbIE KMHEMATHYECKHE BEJIMYMHBI. B3anMOCBS3b JIMHEHWHBIX H©  YIJIOBBIX
NIEPEMEHHBIX.

[TocTynarensHOE IBUKECHHUE.

JIBrkeHue 1o OKpYKHOCTH. BpamarensHoe asmxkenue. Yacrora u nepuon
BpaieHus. HopmaibHoe (LEHTPOCTPEMUTENBHOE), TaHT€HIMAIbHOE (KacaTeabHOE) U
IIOJIHOE YCKOPEHHsI. MTHOBEHHAsl OCh BPAILICHHUS.

1.3. Jlunamuka ABUKEHUSI MaTEPUAIBHONM TOUYKH M a0COIOTHO TBEPJIOTO Tea

Cuna. Ilpunnun cynepnozuniuu. CBoOOnHas MarepuanbHas Touka. [lepBbrit
3akoH Hprorona. MHepuumansHble cucteMbl oTcuera. MHepius, Macca, UMITyJIbC TEJa.
Bropoit 3axkon Herorona. Mmnynsc cuibl. Llentp mace. Tperuit 3axkoH HprotoHa.
[IpeobpazoBanus ['anunes. [IpaBuiio ciioxeHusi CKOPOCTEH B KIIACCUYECKOM MEXaHUKE.
3akoH BceMHupHOro tsaroreHus. Cuna Tsbkectn. Bec tema. Peaknus omopel. Ynopyras
cuna. Cuia TpeHus.

MOMEHT UMITyJIbCa U MOMEHT CUJIbl. MOMEHT MHEPIIMHA MAaTEPUAIBHOM TOYKU U
TBepaoro Tena. OCHOBHOM 3aKOH JAMHAMHMKH BpallaTEJIBbHOTO IBWKEHUSA. Teopema
[TeitHepa.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

1.4. HeunepumanbHbie cucTeMbl oTcueTa. CUilbl HHEPIIUU

Hewnnepuumansable cucreMmbl orcuera. Cuibsl nHepuuu. lIpriMeHeHue 3aKOHOB
KJIACCUYECKOM MEXaHUKHU JUJIsl PELICHUs 3a/ad, CBSA3AHHBIX C HEWHEPIHUAJIbHBIMU
CUCTEMaMH OTCUETA.

1.5. Mexanuueckas sHeprus u pabora

PaGora. PaGota mnpu BpamiateJbHOM JBHXKEHUU. MOIIHOCTh. ODHEpPrusl.
Kunernueckass »sHepruss 0py MNOCTYNAaTeIbHOM W BpAILATEIBHOM JIBUKEHUHU.
[ToTennumanbHas 3Heprusi. KoncepBaTUBHbBIE 1 HEKOHCEPBATUBHBIE CUJIbl. B3auMOCBA3b
MEXAY NOTEHUHUAIBHON SHEPIrUeN U KOHCEPBATUBHOU CUIIOM.

1.6. 3aKOHBI COXpAHEHUS] B MEXAHUKE

BHeniHue ¥ BHYTpEHHHME CHIIBL. 3aMKHYThI€ (M30JIMPOBAHHBIE) CUCTEMbI TEIN.
3aKOH COXpaHEHHUS UMITYJIbCa. 3aKOH COXpaHEHUs MOMEHTa ummylibca. CoynapeHue
Ten. AOCOTIOTHO YIIPYTUN U HEYNPYTHI IIEHTPATBHBIE YIaPhl.

[TonHas MexaHnU4ecKasi SHEPTUsl. 3aKOH COXPAHEHUSI U U3MEHEHUS MEXaHUYECKOU
SHEPTHUH.
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BceoOuimii 3ak0H COXpaHEHUs! SHEPTUU.

1.7. OnemeHTsI criennanbHON TEOPUU OTHOCUTEIBHOCTH

[TocTynaTel ciequanbHOW TEOPUM OTHOCHUTEIBHOCTH M UX J3KCIEPUMEHTAIBHOE
obocHoBanue. IIpeobpazoBanus Jlopenna. CrnencrBus u3 npeodpazoBanuil Jlopenua:
OTHOCUTEJIBHOCTh OJHOBPEMEHHOCTH WM INPUYMHHOCTH, OTHOCUTEIBHOCTh HWHTEPBAJIOB
BpeMeHU U JnH. ClI0’KeHHE CKOPOCTEM.

ITepBbiii 3akoH HproToHa. PenstuBucTCKHMM uUMmItyibc. Bropon 3akoH HproToHa
(OCHOBHOHM 3aKOH) PEJSITUBUCTCKOM MHAMHKM MaTEpUaJbHON TOYKH. TpeTwil 3aKoH
Herotona. Unes 61M3koaeiCTBUA U JaNbHOEHCTBHUS.

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

['paHuLIBI NPUMEHUMOCTH KJIACCHYECKON (HbBIOTOHOBCKOM ) MEXAHHKH.

Paspnen 2. MosekyJsipHasi pu3nKa 4 TEPMOJIMHAMHUKA

2.]1.PaBHOBECHBIE CBOMCTBA NJEAIBHOIO ra3a

MUKpPOCKOIIMYECKHE W MaKpOCKONMYECKHe mapamerpbl. CTaTHCTHYECKU W
TEPMOJUHAMUYECKUIA METO/bI UCCIIEAOBAHUS CUCTEM, COCTOSIIUX M3 OOJBIIOrO 4Hcia
CTPYKTYPHBIX DJIEMEHTOB.

VYpaBHeHHEe cOCTOSHUSA UAeanbHOro ra3a (ypaBHeHnue Knanelipona-Mennaeneesa).

OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKOM TEOpHHM JUIsl JABJICHUS
uaeanbHoro rasa. PacmpeneneHne Makcemuia. XapakTEpHbIE CKOPOCTH JIBHXKCHUS
CTPYKTYpPHBIX 3JIeMeHTOB. bapomeTrpuueckas ¢popmyna. Pacnpenenenue bonbimana.

BHyTpeHHsis1 SHeprus HAealbHOrO rasza. Teopema O paBHOpacHpeneieHun
SHEPIUU IO CTENEHSIM CBOOObI CTPYKTYPHBIX 3JIEMEHTOB.

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

Tennmoemkocth. PaboTa mpu u3meHennn oObema raza. YpaBHenue Ilyaccona.
Kpyrossie Tepmoguaamuueckue npoueccol. Lukn Kapho.

CraTucTHUECKUH BEC COCTOSTHUSI CHUCTEMBI (TEPMOAMHAMHUYECKAsT BEPOSTHOCTD).
OHtponus. Bropoe Havano TepMoAMHAMUKH.

2.2.PeanbHble Ta3bl U KUJAKOCTU. Da30BbIE MEPEXOIbI

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

2.3.®du3uKa HEPABHOBECHBIX ITPOLIECCOB

DEHOMEHOJIOTUYECKHE  3aKOHBI  gBJIEHMM  mepeHoca. (CpenHee  4HCIO
CTOJIKHOBEHU W CpenHssl JJIMHa CBOOOJHOro IMpoOera CTPYKTYPHBIX 3JIEMEHTOB.
MosneKkynspHO-KMHETUYECKAsT TEOPHUsl ABJICHUM MepeHOoCca. MUKPOCKOIIUUECKUE TEOPUU
b dy3un, TEmIONPOBOJHOCTH U BA3KOCTH. 3aBUCUMOCTh BEJIUYHHBI KOIPPUIIMEHTOB
MepeHoca B ra3ax oT JIaBJIEHUS U TeMIIepaTyphl.

Paznea 3. JjekTpu4ecTBO U MATHETU3M

3.1. DnekTpocraruka

ob6paszoBaHusa «PoccuiAckunin rocyaapcTBEHHbIM NPodecCMoHanbHO-Neaarornyeckmi PM: b6 NTm

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



3akon Kynona. Onexktpuyeckuil 3apsan. CoiicTBa 3apsiga. 3aKOH COXpaHEHUS
ANEKTPUUYECKOTO 3apsa.

OnekTpocratndeckoe Tose. HampseHHOCTh  3JIEKTPOCTATHYECKOTO  IMOJIS.
CuIl0BBI€ TUHUN JIEKTPOCTATHYECKOTO OIS U UX CBOMCTBA.

[IpuHuun cynepno3unuu. Pacder HanpsyKEHHOCTEN SIEKTPUUECKUX MOJIEH
HETOYEUHBIX 3apsI/IOB.

Teopema I'aycca miis anextpocratudyeckoro nosis. [Ipumenenue teopemsl ['aycca
JUISl pacyeTa MoJiel HETOUEYHBIX 3aps/I0B.

PaGota cun snextpocrarmueckoro moss. [lotenmuman. Ilupkynsmust BekTopa
HaIpSOKEHHOCTH. B3auMOCBA3b  HANPSDKEHHOCTU  AJIEKTPOCTATUYECKOTO IO U
MOTEHIMANA MO, DNEKTPUYECKUI AUMOIb.

Jusnextpuk. [lomsgpuzanus AU3IEKTPUKOB. DIEKTPUUECKOE MOJIE€ B IUJIEKTPUKE.
Bektop mnonspuszanuu. [{udnmekTpuyeckas BOCIPUUMMYHBOCTB. JlUdneKkTpudeckas
NPOHUIIAEMOCTh  Cpellbl. BekTop HMHAYKIMH AJIEKTPUYECKOro Toyig  (BEKTOp
ANIEKTPUYECKOro cmereHnus). Teopema ['aycca miis MHIYKUUU 3JIEKTPUYECKOTO IOJIS.
Pacuer ay1eKTpHUYECKUX ITOJIEH 3apsi/iOB B BEILIECTBE.

Turbl AMINEKTPUKOB.

[IpoBOTHUKM B 3JIEKTpUUYECKOM moJie. Pacnpenenenue 3apsaoB B IPOBOJHUKAX.
OnexkTpuyeckass €MKOCTb YEJUHEHHOTO IIPOBOJHUKA. OJIEKTPUYECKAs] EMKOCTh
KOHJEHCATOpa. OJHEprust ayieKTpuuyeckoro mnojiss. OObeMHas IUIOTHOCTh HHEPrUU
AIEKTPUYECKOTrO MOJIS.

3.2. IIOCTOSTHHBIN ANEKTPUYECKUN TOK

DONeKTpUYeCcKuid TOK, €ro XapaKTEepUCTUKU W YCJIOBHS cyliecTBoBaHus. Cuia
TOKa, Pa3HOCTh MOTEHLUAIOB, 3JIEKTPOABMKYIIASL CUJA, JIEKTPUUYECKOE HANPSKEHUE.
3akon Oma i1 ydacTKa Leld B MHTETpaIbHOM U AuddepeHuuanbHoni popmax. 3akoH
OMa 111 HEOTHOPOAHOrO yyacTka menu. 3akoH Oma i 3aMkHyTOW uenu. [IpaBuiia
Kupxroda. Pabora snexkrpuyeckoro toka. 3akoH J[xoyns-JleHiia B MHTErpaibHON U
muddepennransHO popme.

DONEeKTpONpPOBOAAIIME CBOMCTBA MaTepHasoB. [IpOBOAHMKH, IUIIEKTPHUKH,
MIOJIYITPOBOJHUKH. DJIEKTPUYECKHUI TOK B TBEPABIX TEJAX, )KUIKOCTAX, Ia3aX U BaKyyMe.

Tema 3.3. MarautoctaTuka

MarauTHoe B3aMMOJIEHCTBHE KaK PEISTUBUCTCKUN d(dext. MaruHutHoe mose.
Wunykuusa MarHuTHOro mnojs. ['paduueckoe U300pakeHWE MArHUTHBIX —MOJEH
(MarHuTHBIE CUJIOBBIE JIMHUM). BUXpeBol XapakTep MarHUTHOTO MOJIS.

OneMmeHT Toka. 3akoH buo-CaBapa. Ero mpumeHeHHne K pacdeTy MarHUTHBIX
ITOJIEN TPOTSHKEHHBIX TOKOB.

Teopema ['aycca nmsg MHAYKOMM MAarHATHOTO mons. TeopemMa O LUPKYJISUUA
BEKTOpa MAarHUTHOM WHAYKUMHU. [IpuMeHeHue TeopeMbl O LHMPKYJALUU BEKTOpA
MAarHUTHOW MHAYKIHMU K PACUE€Ty MAarHUTHBIX ITOJIEW NPOTSIKEHHBIX TOKOB.

3akoH Awmrmepa. MarHMUTHOE B3aUMOJEWCTBUE NAPAJIIENIBHBIX JIIEKTPHUYECKHUX
TOKOB. EnuHnna cunbl Toka - ammnep. Cuibl MU MOMEHT CWJ, JACHCTBYIOIIME Ha
3aMKHYTBIA SJIEKTPUYECKUN TOK B MATHUTHOM TioJie. PaboTa, mpu mMOBOPOTE 3aMKHYTOTO
TOKa B MarHuTHOM nosie. MaruutHslii notok. Cuna Jlopenua. JIBukeHHE 3apsSaKEHHBIX

ob6paszoBaHusa «PoccuiAckunin rocyaapcTBEHHbIM NPodecCMoHanbHO-Neaarornyeckmi PM: b6 NTm

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



gacTul] B MarHUTHOM Tmosie. [Ipunnun npeiictBust MI'JI-renepatopa. Dddext Xomra.
VY ckopuTenu 4yacTuil.

Marneruk. HamarHnunBaHWe€ MarHeTMKOB. MAarHuTHOE IMOJE€ B BELIECTBE.
BekTtop HamMarHM4MBaHUWs, MAarHUTHas BOCIPUUMYHBOCTb, OTHOCUTEIbHAs MAarHUTHas
OPOHUIIAEMOCTh. HamnpsokeHHOCTh MarHuTHOro mnoss. TeopemMa o0 IUPKYJISIUUA
HaIPsHKEHHOCTH MAarHUTHOTO NoJisl. Pacuer mapaMeTpoB MarHUTHOTO TOJISI B BELIECTBE.
MarsuTHbIE CBOMCTBA MAaTEPUAJIOB.

3.4. DeKTpOMarHeTu3M

SIBrieHME 3JIEKTPOMArHUTHOM MHAYKIMHU. 3aKOH SJIEKTPOMATrHUTHOW WHIYKIIUU
(3axoH dapanes, npasuio Jlenna). Unaykunonusie Toku. CKUH-3QHEKT.

SBnenne camounaykuuu. MHayktuBHOCTB. llepexomHbie mpomeccsl B 1€MW,
coziepKaIie KaTylky HHIYKTHBHOCTH. SIBieHne B3auMHON uHAyKws. Koaddumment
B3aMMHOM HMHAYKIUU. DHEPrusi MarHUTHOro mnojs. OObeMHas MJIOTHOCTh 3HEPTUU
MAarHUTHOTO TOJISI.

MarauTosnekTpudeckass MHAYKIHS (3aKkoH MakcBeuia i TOKa CMEICHUs).
Cucrema  ypaBHeHudd  MakcBemia.  DJIEKTpOMarHUTHOe  Mmoje  (CKOPOCTh
pacnpocTpaHeHus, 00beMHas IMJIOTHOCTh SHEPTUH, TUIOTHOCTh OTOKA YHEPTHUH ).

Pa3nen 4. Kojie0anus v BOJTHBI

4.1. O6mias Teopust KoieOaHuit

[Tonsitue konebarenbHOro ABMKEeHMs. ["apMoHMUeckue konebanusa. Kunemaruka
rapMOHHUYECKUX KoneOaHuil. AMIITUTYAa, (hpa3a KonedaHus, 4acToTa KOoJeOaHus.

JlnHaMuKa MEXaHMYECKHUX TapMoHUYeckux kosiebanuit. Juddepenimansuoe
YpaBHEHUE TapMOHMYECKHX KOJI€OaHUW. YTPyrue M KBa3HYIPYrue CHIIbI. DHEprus
rapMOHUYECKHUX KOJICOAHUM.

KorepeHntHoCTh KOJIEeOaHMI. Cnoxenue IBYX OJIHOHAITPABJICHHBIX
rapMOHMUYECKUX  KOJIEOAHMW  OJIMHAKOBOW  4YacTOThl  (BEKTOpHas  JaMarpamma
KoJiebarenpHOro mporecca). ClokeHre OJHOHANPABICHHBIX KOJEeOaHWHM C OJU3KUMH
yactotamu. buenus.

CrnoxxeHue B3aMMHO NEPIEHAUKYJISPHBIX TAPMOHUYECKUX KoJieOaHuid. PUrypbl
Jluccaxy.

CpoOonnble  3aryxaromue  kosnebanusa. JuddepennuanbHoe  ypaBHEHHE
(ypaBHEHHE JMHAMUKH) CBOOOJHBIX 3aTyXalIIMX KOJEOaHWM W €ro pelieHue.
[TapameTpsl 3aTyxaHus.

Boinyxnennble  koneOanus. JuddepenumansHoe ypaBHeHUE (ypaBHEHHE
JUHAMUKH ) BBIHYKJIEHHBIX KOJIeOaHUH U ero peuleHue. Pe3oHaHc.

4.2. Konebanusi B MEXaHUYECKUX U AEKTPOMATHUTHBIX CUCTEMAX.

'apmonuueckut ocumiuiATOp. PU3MUECKMA Y MATEMAaTUYECKUU MAasATHUKH.
[TapameTpsl ux KoaeOaHUM.

[lepemeHHBIN AneKTpuYeCKUil TOK. Ero xapakrepuctuku. Konnencarop, kaTyIika
WHAYKTUBHOCTH B IENHU IMEPEeMEHHOro Toka. 3akoH Oma u mpaBuia Kupxroda ans
LeNel MEPEMEHHOTO TOKa.

CBoOo/mHBIE ¥ BBIHYKJICHHBIE KOJieOaHUs B KoyiebarenbHOM KOHType. Pacuer
XapaKTEPUCTUK KOJICOaHUN.
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Tpanchopmarop B 11enu nepeMeHHOro rapMOHMYECKOT0 TOKA.

4.3. O0mme cBeACHUS O BOJIHAX

Bonna. Kunematnueckoe ypaBHEHUE rapMOHUYECKOW BOJIHBL. [[apameTpsl BOJIHBI
(nmMHA BOJIHBI, BOJIHOBOE YMCIIO, BOJHOBOM BekTop). I[lamaromias u oTpakeHHas
oerymiue BosHbL. [IpononbHbie U noniepeuHbie BOIHBL. BoHoBas moBepxHOCTh. DpOHT
BOJIHBI.

BomHOBOE ypaBHEHHME Il MEXaHMYECKOW BOJIHBI. BOJIHOBBIE YpaBHEHUS IS
AIIEKTPOMATHUTHOM BOJIHBI. DHEPTUSA U CKOPOCTh PACIPOCTPAHEHHUS BOJIH.

MeTobl OJTy4eHHsI U CBOMCTBA BOJIH PA3JIMYHbBIX IUAIIa30HOB YaCTOT.

['eoMeTpuyeckas akyCTUKa U T€OMETPUYECKAs! ONTHKA.

Dddexr Homnepa. Paccessaue, abcopOums v nucriepcus BOJH.

PacnipocTpaneHne BOJNH 4yepe3 TpaHully paszienia IBYX OJHOPOIHBIX M30TPOIHBIX
cpen.

[TonsipuzoBanHbIe BoHBL. VX cBOlcTBa. 3akoH Mastoca.

4.4. NurepdepeHIus BOIH

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

HuTepdepenius BOJIH, CO3JaBaeMbIX JIByMs UCTOYHUKaMHU (onbIT FOHTa).

Unrtepdepeniuss B IUIGHKaX U IUIacTUHKax. [loiockl paBHOM  TOJNIIMHBI
(uaTepdepeHnss B KIMHOOOpa3HOM IUTACTHHKE, WHTEPQPEPEHIIMOHHBIE KOJIbIIA
Herorona). [Toockl paBHOTO HaKJIOHA.

[IpakTdeckoe npuMeHeHne uHTephepeHru (IPOCBETIAECHNUE ONTUKU, KOHTPOJb
00pabOTKH MOBEPXHOCTEH, TOYHOE U3MEPEHUE IJIUH OTPE3KOB).

4.5. Nudpakius BoJH

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

Hudpakuus Ppenens. dudpakuuss OpeHens Ha KPYIJIOM OTBEPCTUU U JTUCKE.
3onHas nactuHka. ®a3zoBast 30HHAS MIACTHHKA.

Hudpakuus @paynrodepa Ha menu. udpakuuonnas pemierka. [Ipumenenue
mudpakuun. ['onorpadus.

OueHka TrpaHWLl TPUMEHUMOCTH 3aKOHOB TE€OMETPUYECKON aKyCTUKH U
F€OMETPHUYECKON ONITUKH

Pa3znea 5. KBantoBasi MexaHuKa.

5.1. KopnyckyapHO-BOJTHOBOM JTyajn3M

TemoBoe wu3nydyenue. Ero mapamerpel. PaBHOBeCHOE W3IydeHUE. 3aKOH
Kupxroda. Ao6comtotHo uyepHoe Tteno. 3akonbl Ctedana-bonpumvana u BuHa.
HecocToaTenbHOCTh KJIACCUYECKOW Teopuu TemioBoro usinyudeHus (dopmyna Penes-
JlxuHca, ynpTpaduoneroBas katactpoda; dopmyna Buna).

KBanrtoBas runote3a uznydeHus I[lnanka. @oToHbl (PHEPTHs; Macca; UMITYJIbC;
qucjao (GOTOHOB, BO30OYXKJIEHHBIX B BoJiHE). BbriBoj 3akoHOB Ctedana-bosibiiMana u
Buna Ha ocHOBaHuu runoressl [lnanka.

N3nyyeHne HEYEpHBIX TEI.

OnTuueckas MUPOMETPHUSL.
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Buewnunii (bOoTOdIEKTPUIECKHIA s dexT. OnebITbI Cronerosa.
DOKcnepruMeHTAIbHbIE 3aKOHBI BHEIIHETO (oTodPdekra. YpaBHeHHe DUHINTEHHA IS
dbororddexra.

Topmo3Hoe PEHTIEHOBCKOE M3IIyYEHUE. KBanrtoBoe 00BbsCHEHHE
KOPOTKOBOJIHOBOM I'PaHMIIbI CIUIONTHOTO CIIEKTPA U3TyUYCHHUS.

Paccesnuie poToHOB Ha 3nekTpoHax BemecTBa. Dpdext Komnrona.

Pa3BuTue npencrasienunii o ctpoennu aroma. Onsitel Pesepdopaa mo paccessnuto
o-dyacTtull. AnepHas Mojaens atroma. CrnekTpsl uznyueHus: atomoB. @opmyna bansMmepa.
[Tocrynater bopa. KBantoBoe wumcimo. Mogens aroma Bomopoaa 1o bopy.
DHEpPreTUIecKuii CeKTp BOJAOPOIOTIOI0OHOTO aToMa.

['unote3a ae bpoitnis. OnbITHOE MOATBEPKICHUE BOJIHOBBIX CBOMCTB YacCTHIL
BEIIECTBA.

KoprnyckynsipHO-BOTHOBOM ~ jayanu3M  (JABOMCTBEHHOCTb)  BENIECTBA U
AIIEKTPOMATHUTHOTO T0JIs - 0000I1I€HHE ONBITHBIX (PAKTOB.

5.2. OCHOBBI KBaHTOBOW MEXAHUKH.

KBanroBas wactuna. IlpuHiun HeompeneneHHoctel [etizenOepra. BomHoBas
¢bynkuus. YpaBuenue llpenunrepa. CranrioHapHbIe COCTOSTHUSI.

3amaya O KBaHTOBOM dYacThlle B OECKOHEYHO TJIyOOKON OJHOMEPHOU
MPSIMOYTOJIbHOW MOTEHUMAaNbHON siMe. KBaHTOBaHWE ZHEPTHU W UMITYJIbCA YACTHIIBI.
KBaHTOBO-M€XaHHMUeCcKass 3aJadya O TapMOHHUYECKOM OCUHWUISATOpe. TyHHENbHBIH
s dexT.

CnuH anextpona. CimHOBOE KBaHTOBOE unciio. [Ipunnnn [laymnn.

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

Pa3zgeua 6. diieMeHTBI AaTOMHOM QU3MKH

6.1. YpaBuenue Illpeaunrepa mis atoma BoAopona. KBaHTOBbIE yMClIa U HX
¢u3nueckuii cMpIcii. MeXaHW4YeCKUd U MAarHUTHBIN OpOUTAIbHBIA MOMEHTHI 3JIEKTPOHA.
BonnoBeie (yHKIIMU 35ekTpoHa B arome Bojoponaa. Kiaccudukanus cocTossHU
JJIEKTPOHA B aTOME BOJOPOJA.

MHoOrosyeKTpoHHbIE aTOMBI. PacrpezneneHue 3JeKTpOHOB 0 3HEPreTUYECKUM
ypoBHAM B atoMe. [leprnoanueckas cucrema snementoB /. 1. Menneneena.

6.2. Wznyuenue u moriyonieHrue 3Hepruu atomamu. [IpaBuna otdopa. [lupuna
CHEKTPAIbHBIX JUHUN. XapaKTEPUCTUUECKOE PEHTTEHOBCKOE U3NTydeHue. 3aKkoH Mo3mu.

CrnoHTaHHOE W HMHAYUMPOBAHHOE u3NydeHue. IHBepcHas 3aceleHHOCThb
HHEPreTUYECKUX YPOBHEH M CcHOCOObI €ro ocyuiecTBieHud. lIpuHnMnuanbHas cxema
JNEUCTBUSI KBAHTOBOTO reHeparopa. [[puMeHeHne onTHYeCKUX KBaHTOBBIX T€HEPATOPOB.

Pa3pen 7. dusuka TBepaoOro resaa

7.1. Tsepmoe teno. Kpucrammmueckas CTpykTypa. TenminoeMKOCTb pEIIETKH
TBEPAOIO TEJA.

O000111eCTBIEHNE IEKTPOHOB B TBEPIOM Teje. PacuienyieHue sHepreTu4ecKux
YPOBHEW BaJEHTHBIX AJIEKTPOHOB M BO3HUKHOBEHHME JHEPreTUYECKUX 30H. (CXeMbl
DHEPreTUYECKUX 30H Uil [POBOJAHHMKOB  (METAUIOB), IOJYNPOBOJHHUKOB U
TURJIEKTPUKOB.
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TermnoeMKoCTh ANEKTPOHOB B TBepIbIX Tenax. Pacnpenenenne @epmu-/upaka.
JlnHaMHKa 3JIEKTPOHOB MPOBOJMMOCTH. DHEpruss u ypoBeHb Depmu. BeIpokIeHHBIN
ANEKTPOHHBIN Ta3. Metaiibl. COOCTBEHHBIE M MPUMECHbBIE TTOJIYITPOBOHUKH.

SBneHuss mepeHoca B TBEPAbIX Tenax (TEIUIONPOBOJHOCTh PEIIETKH U
ANIEKTPOHHOTO  rasza,  d3JEKTPONPOBOAHOCTb,  TEpMOAJIEKTpuueckue 3P EKTsl).
CBepXnpoBOJIUMOCTb.

TepmoanexktponHas smuccusi. Pabora Bbxoja 351ekTpoHoB. KoHTakTHas pa3HOCTh
NOTeHIUaNOB. KOHTAKT JBIPOYHOrO M 3IIEKTPOHHOIO IOJYNPOBOJHHUKOB (p-N -
nepexoy). [ToaynpoBoAHUKOBBIN 110A. BUNOISPHBINA TPpaH3UCTOP.

Pasne.ﬂ 8. ®u3uka aTOMHOIO sSg/Ipa 1 JJIEMECHTAPHBIX YaCcTHUI

8.1. XapaxkTepuCTMKM aTOMHOIO sapa: 3apsl, Macca, pa3Mep, IUIOTHOCTb.
MaccoBoe u 3apsimoBoe uncia. CocraB sapa. Hykimonsl. M130To1bI, H30TOHBI B H300apHI.

B3aumoneiictBue HykiIoHOB. SnepHbie cuibl. Mx cBoiicTBa. JledekT maccel u
DHEPTHUs CBS3HU A1ED.

PainoakTUBHOCTS. PannoaktuBHbIE PAIBI. Kunernueckuit 3aKOH
paguoakTHBHOrO  pacrnaga. IlocTtosHHas  paauoakTUBHOro  pacnana. Ilepuon
noiypacmnaaa. AKTUBHOCTh PAJUOAKTHBHOIO BEIIECTBA. BuIbl paguoaKTHBHOIO
pacraja.

SnepHble peakuuMd W 3aKOHbI coxpaHeHus. Peakuus genenust sgpa. llenHas
peakuus neneHus. [lonsitue o snepHON sHepreTuke. Peakiuu cuHTE3a aTOMHBIX SIIEP.
[IpoGnema ynpaBiiieMbIX TEPMOSIEPHBIX PEAKIUH.

OOmue CBOMCTBa 3JIEMEHTAapHBIX YacTull. Krnaccuukamus >3JeMEeHTapHBIX
YacTHI], UX B3aUMHas IpeBpaiaeMoctb. KBapkoBas Mo/eb aJpOHOB.

dyHIaMEHTaIbHbIC TUIIBI B3aUMOCHCTBUS U TEOPUS UX O0BEIUHEHUS.

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

9. HUepapxust cTpykTyp Marepuu. YacTuupl M aHTAYACTULBI. DU3NYECKUU
BakyyM. BemiecTBo B SKCTpeMalbHBIX YCIOBUSX: Oeible KapJIuKU, HEUTPOHHBIE 3BE3IbI,
YepHbIE JbIpbl. BemecTBO B CBEPXCUIIBHBIX 3JEKTPOMArHUTHBIX MOJAX. ['allakThKWy.
Mogens 3Bomtonnu Beenennoit. « TémHasy» sHEprus u «réMHash» MaTepus BeeneHHou.

MakpocucTemMbl Bliaau OT paBHOBECUSA. OTKPBIThIE AUCCUIIATHUBHBIE CHUCTEMBI.
[TosiBeHne camMooOpraHu3aliu B OTKPBITBIX CUCTEMax W MpeBpaiieHue (QIyKTyanui B
Makpockonuyeckue ddpdextol. Ponp Henuneitnoctu. [lonstue o Oudypkammsax. Unen
cuHepreTuku. Ileproguyeckue XUMHUUYECKHE pPEaKIMd W OHOPUTMBI. JIMHAMHYECKUN
xaoc. CaMoopranusanys B )KUBOM U HEKUBOU MPUPOJIE.

dusnueckasi kapThHa MHpa Kak ¢unocodckas kareropus. KopryckymnspHas u
KOHTHMHYaJIbHasl KOHIIEMIIMU OomucaHusi npuponasl. BemectBo u nome. CmeHa cucteM
MOHATUM B (PU3UKE KaK OTPAKEHUE CMEHBI TUTIOB PAIlMOHATBLHOTO MBIIIICHUS.

Konuenmuu Bpemenu. Ilapamurma HploTOHa W 3BONIOLMOHHAA TApaJUrMa.
HezaepiiieHHOCTH u3UKH U OyAyIliee eCTECTBO3ZHAHUSI.
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5. OBPA3OBATEJIBHBIE TEXHOJIOT'NAU

Jns u3ydeHus JUCUUIUIMHBI HUCIOJB3YIOTCA pa3jiudHble 00pa3oBaTEIbHBIC
TE€XHOJIOTHH:

1. TexHonoruu MpoBeEHUS 3aHATUN B (hOpME TUATOTOBOTO OOIICHUS, KOTOPHIC
NEPEBOAAT 00pa30BATENbHBINA MPOIECC B IUIOCKOCTh AKTUBHOTO B3aUMOJECUCTBUS
oOyuatomerocst u neaarora. OOy4aronuuiicss 3aHUMAET aKTUBHYIO MO3UIIMIO U MIPECTAET
OBITb TPOCTO CIHyIIATEJIEM CEMHUHApOB WM JEKIHi. TeXHOJIOTuU MpeCTaBICHBI:
IPYNIOBBIMU  TUCKYCCHUSIMH, KOHCTPYKTHUBHBI COBMECTHBIH TOUCK  pEUICHUS
npoOjieMbl, TpPEHUHTI (MHKpoOOy4YeHHWE U JAp.), poOJeBbie UIrpbl  (JICJIOBBIC,
OpraHu3alMOHHO-/IEITeIbHOCTHBIC, NTHHOBAIIMOHHBIE, KOMMYHUKATUBHBIC U JIP. ).

2. Jlna opraHuzanudd Tporecca OOydeHHs U CaMOCTOSITENIbHOW paloThl
UCIIOJIB3YIOTCS MH(DOPMAIMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJOTHUH,
NpE/ICTaBIICHHbIE B BHJIE€ MENArOTUYECKUX MPOTrPAMMHBIX CPEACTB M JIIEKTPOHHOM
nHopmarmonHo-oopazoBarenbHo  cpenbl  (DMOC). TexHONOrMU  pacHIupsIOT
BO3MOKHOCTH O0Opa3oBaTENbHOM CpeAbl, KaK pa3sHOOOpPa3HBIMH IPOrPaMMHBIMU
CpelcTBamMH, TaK M METOJAMH Pa3BUTHUsI KPEAaTUBHOCTU oOyyaeMbix. K uuciy Takmx
MPOTPaMMHBIX ~ CPEJICTB  OTHOCATCS ~MOJEIHMPYIOUIME IMPOrPaMMBbl, IIOMCKOBBIE,
MHTEJUIEKTYaJIbHbIE 00YyYarollue, SKCIEPTHBIE CUCTEMBbI, MPOrPaMMBbI ISl IPOBEACHUS
JIEJIOBBIX HUTD.

3. Keiic-TexHONIOrMM MPUMEHSIOTCA KaK CIoco0 00yyaTh PELICHUIO MPAKTHKO-
OPUEHTHUPOBAHHBIX  HECTPYKTYPUPOBAHHBIX  OOpA30BATEIbHBIX  HAYYHBIX WM
npodeccCuoHaNbHBIX TIpoOsieM. [IpumeHsieTcss Kak NpU YTEHUM JICKIUW, TaK U TpHU
MPOBEICHUH CEMUHAPCKUX, TPAKTUYECKHUX U JTA0OPATOPHBIX 3aHSTHA.

4. Tlpu peanmzanuu oOpa30BaTeIbHON MPOTPaMMBI C  NPUMEHEHHUEM
JTUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN U JIEKTPOHHOTO OOYUYCHHUS:

- COCTaB BHJIOB KOHTaKTHOW pabOThl MO JUCHUIUIMHE (MOAYJIO), TIpU
HEO0OXOJAMMOCTH, MOXKET ObITh OTKOPPEKTHUPOBAH B HANPABJICHUM CHIXKEHHS JOJIU
3aHATHI JIEKUMOHHOTO THUIA M COOTBETCTBYIOIIETO YBEIMYEHHS AOJU KOHCYJIbTAIl[UN
(TpyNMOBBIX VI WHIWBUTYATBHBIX ) MM MHBIX BUJIOB KOHTAKTHON paOOTHI;

- UH(OPMAMOHHOW OCHOBOM MpOBEAEHUS YYEOHBIX 3aHATUH, a TakKke
OpraHu3allid CaMOCTOSITEILHON pabOoThl OOyYaromUXCS MO JUCHUIUIMHE (MOIYIIIO)
ABJISIFOTCSL TPEJCTABICHHBIE B 3JIEKTPOHHOM BUJE METOAUYECKHUE, OL[EHOYHBIE U MHbBIE
MaTepUasbl, pa3MEIEHHbIE B AJIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIbHON Cpeje
(BUOC) yHuBepcuTeTa, B DJJIEKTPOHHBIX OHOJMOTEUHBIX CHCTEMax M OTKPBITBIX
HNuTepHer-pecypceax;

- B3aUMOJIEWCTBHE  OOy4YarOImMXCS W MEJarormyeckux  pabOTHUKOB
ocymiecTBisietcsi ¢ npuMmenennem DUOC yHuBepcuteTa W Apyrux HHGOPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHH (BHICOKOH(DEPEHIICBsI3b, O0JaYHbIC TEXHOJOTUU U
CEpBUCHIL, Ip.);

- COOTHOILIEHHE KOHTAKTHOM M CaMOCTOSATEIbHOHM pabOThl MO JHUCUUILIMHE
(MOIyNI0) MOKET OBbITh M3MEHEHO B CTOPOHY YBEJIMYEHHMs MOCIETHEH, B TOM YHUCIE
CaMOCTOSATENIbHOTO U3YYEHUS] TEOPETUUECKOTO MaTepHaia.
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6. YYHEBHO-METOANUYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE

6.1 Ocnosenasn rnumepamypa

1. Ky3nenos, C. 1. Kypc ¢dusuku ¢ mpumepamu pemieHus 3aaad [ IIeKTPOHHBIN
pecypc] : yue6HOE mocobue mist By30B [['pud Munobpazoanus PD]. U. 1. Mexanuka.
MonekynspHuas ¢pusuka. Tepmoaunamuka / C. U. Ky3nenos. - 3-e uza., nepepad. u aom.
- Camkr-Ilerepoypr : Jlamp, 2014. - 463 <c¢. - Pexum pgocryna:
http://e.lanbook.com/book/42189/.

2. Kysnenos, C. . Kypc pusuku ¢ npumepamu peiieHus 3aaad [DIeKTPOHHBIN
pecypc] : yudeOHoe mocobme i By3oB [['pud MwunobOpazoBanus PD]. Y. 2.
OnexkTpudecTBo U MarHetusMm. Konebanus u Boasl / C. U. Ky3nenos ; [mox pea. B. B.
Jlapuonoga]. - 4-e uzn., nepepad. u gon. - Cankr-IletepOypr : Jlans, 2015. - 411 c. -
Pexxum noctyna: http://e.lanbook.com/book/53682/.

3. Ky3nemnos, C. 1. Kypc ¢dusuku ¢ npumepamu peiieHus 3aaad [ IIeKTPOHHBIN
pecypc] : yuebHoe mocobue nisi By30B [['pud Munobpazosanust P@]. Y. 3. Ontuka.
OcHOBbI aTOMHOW (PU3MKM M KBAaHTOBOM MeXaHMKU. PU3MKa aTOMHOrO SApa H
sanementapubix yactul] / C. W. Ky3nenos ; [mox pen. B. B. Jlapuonona]. - 4-e usnm.,
nepepab. u gon. - Cankt-IletepOypr : Jlanws, 2015. - 335 c. - Pexum noctymna:
http://e.lanbook.com/book/53685/.

4. UsnueB A. JI. ®usuka : yuebHoe nocodbue ainsi By30B [I'pud MunHoOpHay-ku
P®] / A. JI. UBnues. - 2-e uza., ucnp. - Cankr-IlerepOypr : Jlanb, 2009. - 672 c. -
Pexxum moctyna: http://e.lanbook.com/book/163/

5. Kamamnukora, JI.B. ®dwusuka: yueOHOe mocobue [DieKTpoHHBIH pecypc] :
yueb. mocodue — OnekTpoH. naH. — Mocksa : ®JIMHTA, 2017. — 60 c. — Pexum
noctyna: https://e.lanbook.com/book/91033. — 3ar. ¢ skpaHa.

6. Imutpuena, E. . ®usuka : yuednoe nocodue / E. U. JImutpuena. — 2-e uzg.
— CaparoB : At Ilm DOp Memma, 2019. — 143 c. — Pexum poctymna:
http://www.iprbookshop.ru/79822.html.

7. I'paboBckuii, P. Y. Kypc dbusuku [DnekTpoHHBIN pecypc] : yuebHoe mocodue
st By3oB [['pud MunoOpuayku P®] / P. U. I'paboBckwmii. - 12-e uzn., crep. - CaHKT-
[lerepOypr: Jlans, 2012. - 607 C. - Pexum JOCTYyTA:
https://e.lanbook.com/reader/book/3178/#1.

8. KanmamnukoB H. Il. O6mas ¢usuka. COOpHUK 3aAaHUl U PYKOBOJACTBO K
penieHuro 3ama4 : yueoHoe nocoomue / Kanamuukor H. I1., MypaBseB-Cmupaos C. C.
—  Canxkr-Ilerepoypr : Jlans, 2020. — 524 c¢. — Pexum nocryma:
https://e.lanbook.com/book/130574.

9. Kysnenos C. U., Porozun K. 1. CnpaBounuk no ¢usuke : yaebHoe mocoodue. -
CaparoB : IlpodobOpazoBanme, 2017. - 219 <c¢. - Pexum pgocryna:
http://www.iprbookshop.ru/66399.

10. T'ymun JI. B. 3agaun mo kypcy ¢wusuku [Texcr: DnekTpoHHBIA pecypc] :
y4ueOHO-MeToanueckoe mocoodue ajis By3oB [['pud Munobpuayku P®] / JI. B. I'ynun, C.
B. Anaxos ; Poc. roc. npod.-nieq. yu-T. - EkatepunOypr : U3narensctBo PITIITY, 2015.
- 103 c. Pesxum nmocrtyma: http://elar.rsvpu.ru/handle/123456789/4597
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11. CaBenseB U. B. Kypc obmeit pusuxu. B 5 1. Tom 1. Mexanuka : yuebHOe
nocobue 1151 By30B / CaBenbeB . B. — Canxkr-IletepOypr : Jlans, 2021. — 340 c. —
Pexxum moctyna: 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. Konebanust u BosHbI : yueOHoe mocobue / 3ucman I'. A., Togec O. M. —
Cankr-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 : BopoHexckuiél rocyaapCTBEHHBI TEXHUYECKUM
yauBepcutet, ObC ACB, 2020. — 198 c¢. — ISBN 978-5-7731-0865-8. — Tekcr :
ANEKTPOHHBIHN // DnekTpoHHO-OMOMMoTeunas cuctema IPR BOOKS : [caiit]. — URL:

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

3. Cuitun, B. I'. MonekynspHas ¢uszuka B >KU3HH, TEXHHUKE W MPHUPOJE
[DnekTpoHHBIN pecypc] : yueOHoe mocobme [mns By3oB] / B. I'. Ceitun. - CaHKT-
[etepOypr : Jlanb, 2016. - 624 c. - Pexxum moctymna: http://e.lanbook.com/book/75531/.

4. CaBuenko H. E. Pemenue 3amau no ¢usuke : yueOHoe mocobue. - MUHCK :
Brimiimas 1IKOJIA, 2011. - 479 C. - Pexum JIOCTYyTIA:
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-CosioBbeBa A. B. ®uznueckre Mo/elM B €CTECTBO3HAHUM : Y4eOHOE
nocobue. - OpenOypr : OpeHOyprckuil rocy1apcTBEHHbIN yHUBepcuteT, 2014. - 96 c. -
Pexum nocryna: http://www.iprbookshop.ru/33664.

7. EnkanoBa T. M. [Ipaktukym 1o molekyisipHou ¢u3uke : yuebHoe mocodue. -
CaparoB : Ait Ilm 3Op Megma, 2018. - 146 c. - Pexum pgocrymna:
http://www.iprbookshop.ru/72811.

6.3 IIpozcpammnoe obecneuenue u Humepnem-pecypcul

NuTepHeT-pecypcsr:

l. Hayunas AIEKTPOHHAs oubmuoTexa. Pexxum JOCTyTa:
http://elibrary.ru/defaultx.asp

2. Ilyonmynas snekTpoHHas oubmmoreka. Pexxum mocryma: http//gpntb.ru

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

4. Poccuiickas HanmoHalbHast OudaroTeka. Pexxum nocryna: http://www.rsl.ru

5. Hayku u TexHuka. DieKTpoHHas oubimorteka. Pexxum noctyna: 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 cucrema Office Professional Plus.
3. IlporpamMHoOe obecnedeHue s opraHu3anuu BeOMHapoB Mirapolis Virtual
Room.

NudopmanmonHbie CUCTEMBI U TIAT(HOPMBI:

1. Cucrema nuctaHimoHHOro 00yuenus «Moodley.

2. Undopmannonnas cucrema « Talimmaiiny.

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JUCIHHUIIJIMHbI

[lepeueHr  MaTEPHAIBHO-TCXHHUYECKOTO  OOCCIEUCHHUS  JUIS  peallu3alliH
00pa30BaTeILHOrO Mpoliecca Mo TUCIUILINHE:

1. YueOHast aynutopust Jjisi IPOBEACHUS 3aHATUM JICKIIMOHHOTO THUIIA.

2. VYuebHas ayautopuss Ui NPOBEICHUS  3aHATUH  CEMHUHAPCKOIO
(IpaKkTUYECKOTO) THMa, MPOBEACHUSI TPYIMOBBIX WM WHIUBUAYAIBHBIX KOHCYJIbTAIUU,
MPOBEACHUS TEKYILETO KOHTPOJISI U TPOMEKYTOUYHOM aTTECTALINH.

3. JlabopaTopusi MEXaHUKU U MOJIEKYJIIPHOUN (PU3UKHU.

4. JJabopartopust ONITUKH ¥ aTOMHOM (DU3HKH.

5. JlabopaTopusi IeKTpUUeCcTBa U MarHeTU3Ma.

6. [TomerneHus 111 CaMOCTOSITENILHON PabOTHI.

7. Y4uebHO-IKCTIepUMEHTaIbHas JabopaTopusi.
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