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1 He.]'ll/l H 3aJa494 OCBOCHUA JTUCHHUIIJIUHBI

ear (meam) OCBOSHHS AUCHMILIMHBL:

OPEICTaBUTh (DU3MUYECKYI0 TEOPHUIO,

KaKk TCOpHuio,

OTPaXKAIOIyI0 pa3BUTHE OKPYKAIOLIEr0 HAc MHpPA, OCHOBAaHHYI Ha CTPOrMX (HU3UYECKUX 3aKOHaX,
MOJTyYEHHBIX B pe3yibTaTe 000011eHNs] Ha0II0AeHUH, TPAaKTUYECKOT 0 OIbITa U AKCIEPUMEHTA.

Samauu:

a) chopMUPOBATE y CTY/ICHTOB €CTECTBEHHOHAYIHOE MUPOBO33PEHHUE U (PU3NIECKOE MBIIIUICHHUE;
0) U3y4nTh OCHOBHBIC (PU3MUCCKHE SIBJICHHUS, OBJIAZICTh OCHOBHBIMU (PU3MYECKMMH TTOHATHSMU W 3aKOHAMH,

MCTOJaMU q)I/ISI/ILIeCKOI‘ O UCCIICAOBaHMA,

B) OBJIAIETh OCHOBHBIMHU IIPUEMAaMU U METOJIAMH PEILIEHNS] KOHKPETHBIX (DPM3HMUECKHX 3a]1a4;
I') 03HAaKOMUTBCSI C COBPEMEHHON HAyYHOMU armapaTypoid, chopMUpOBaTh HABBIKU ITPOBEICHHS (PU3HMUECKOTO

SKCIEPUMEHTA;

1) chOpMUPOBATh YMEHHUsI BBIACIATh KOHKPETHOE (PU3MYECKOe CoepKaHUE MPUKIIAIHBIX 3a71ad 110
OyaylieMy HampaBJICHHUIO TPOPECCHOHAIBHON MOATOTOBKY OakanaBpa.

2 MecTo AMCHHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JlucuuniauHa oTHOCUTCS K 6a30Boi yactu 0soka [ «/{uciurmuel (MOIyIH )»

[IpepexkBU3UTHI AUCUUIIIHHBL: Omcymcmayom

[ToctpexkBusuTel nucuunuuel: b1./1.5.15 dnekmpomexnuxka u 31eKmpoHuKa

3 Tp66OBaHI/IH K pe3yJjbTaram Oﬁy‘-lel-ll/lﬂ o JTMCUHMIIJIMHE

[porecc u3yueHus U CHUIUTMHBI HapaBJieH Ha (OPMHUpPOBAHUE CIEAYIOMIUX PE3YIbTATOB 00yUEHUS

Kox u naumenoBanune

KOI[ U HAMMCHOBAHUC MHUKATOPpa

[Tnanupyemble pe3ynbTaThl 00YIEeHUS 10

MOJICIINPOBAaHUAA,
TECOPETUICCKOI'oO U

UCCJICIOBAHNUS B MO EITPOBAHUS
npogeccruoHaIbHON
ACATCIBbHOCTHU TCOPETUICCKOI'oO U

ACATCIBbHOCTHU

CCTCCTBCHHOHAYYHBIC U BBIUMCIIUTECILHON TEXHUKU U

OOIIENHXEHEPHBIE IPOrpaMMU POBaHHUS
3HAHUS, METOJBI OIIK-1-B-2 Ymeer pemaTsb
MaTEMaTUYECKOro CTaHJapTHBIE PO(eccu OHAJIbHbIE

aHaJIi3a 1 3aJ1a4y C IPUMCHCHUCM
CCTCCTBCHHOHAYYHbIX 1
06H_ICI/IH>K6H€pHI>IX 3HaHPII>i, MCTOA0B
OKCIICPUMCHTAJIbHOI'O MAaTEMaTH4YCCKOIo aHajau3a u

OIIK-1-B-3 Biageer HaBBIKAMU

IKCIIEPUMEHTAIbHOTO UCCIICIOBAHUS
00BEKTOB Mpodheccr OHATBHOM

bopMHUpYEMBIX JUCHUIUIMHE, XapaKTEPU3 YOI E TATIBI
o JOCTHUXKCHUS KOMIICTCHIIUN o
KOMITETEHIIUI dbopMHpoOBaHUS KOMIIETEHIUN
OIIK-1 Crnocoben OIIK-1-B-1 3Haer 0OCHOBEI 3HaTh:
HpI/IMeHSITB MaT€éMaTHUKH, (I)I/ISI/IKI/I, OCHOBHBIC ITOHATHUA U 3aKOHBI (1)I/ISI/IKI/I,

3TaIbl K METOJIBI PEICHUs (PU3HMUECKUX
3a/1a4 pa3’IMYHbIX THIIOB (KA4eCTBEHHBIX,
KOJIMYECTBEHHBIX U IKCIEPUMEH TATbHBIX)
Ymerh:

NPUMEHSTH IMOJy4YCHHBIC 3HAHHS HA
IPaKTHKE, COCTABJISITh TUIAH COOCTBEHHOM
JeSATEIbHOCTH IPHU PEIICHUH 33124
(U3UYECKOro collepKaHus, POBEICHHH
(hU3UYECKOr0 IKCIIEPUMEHTA, TPOBOHTH
OLICHKY ¥ aHAJIU3 TIOJTyYEHHBIX
pe3yJIbTaTOB. OCHOBHBIMH (PH3UICCKIMHU
HOHSATHSMH Y 3aKOHAMH, METOJAMHU U
HpUeMaMu POBENCHUS PU3HUECKOrO
UCCJICIOBAHUS, PEIICHUsT (PU3NICCKUX
3aJ1a4, MHKCHEePHBIX 3a/1a4
€CTECTBCHHOHAYYHOI'O COJICPIKAHUS, TI0
TUTAHUPOBAHUIO, TIPOBEICHUIO U

0000 IICHHIO Pe3yIbTATOB (PUZUIECKOTO
JKCIEePUMEHTA

Baagers:

OCHOBHBIMHU (DU3MUYECKUMU TTOHATUSIMU U
3aKOHAMH, METOIAMH U TTPHEMAMHM
POBEACHUS (PU3HYECKOTO CCIICOBAHMS,
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Kong u naumenosanue
(hopMUpYEMBIX
KOMII ETEHIIN I

KOI[ W HAMMCHOBAHUC MHHUKATOpa
JOCTHUKCHUSA KOMIICTCHIIU

[Tnanupyemblie pe3ynbTaThl 00 y4eHHUS IO
JUCLHUILIMHE, XapaKTePU3 YOI E ITalbl
dbopMHpOBaHUS KOMIIETSHIIUN

penieHns GU3NYECKUX 3a]1a4, HHKECHEPHBIX
3aJ1a4 €CTECTBEHHOHAYUHOr'0 COJICPKAHMS,
I10 INITaHUPOBAHUIO, IIPOBCACHUIO U
000011IEHHIO PE3yJITATOB (PU3UIECKOTO
IKCIIEPUMEHTA.

4 CTpyKTYypa u colepkaHue JUCHUINTIHHBI

4.1 CTpyKTypa AMCHUIIHHBI

OO6m1ast Tpy10EMKOCTb JTU CITUTTUHBI COCTaBIIsAIeT 9 3aueTHhIX eAuHUIT (324 akaleMUYECKUX Jaca).

TpynoeMkocTsb,
Bun pabotsr aKaJIEMHYECKHUX YaCcOB
1 cemecTp | 2 ceMecTp | BCero
O01mas Tpy10€MKOCTh 144 180 324
KounrakTHas padora: 60,25 61,25 1215
Jlexuuu (JI) 28 28 56
[MpakTrueckue 3ansarus (I13) 16 16 32
JlabopaTopusbie pabotsl (JIP) 16 16 32
KoncynpTanuu 1 1
[TpoMexxyTouHas atTecranus (3a4eT, YK3aMeH ) 0,25 0,25 0,5
CamocrosiTeqibHasi padora: 83,75 118,75 |202,5
- camonoo2omoska (npopabomka u no8mMopeHue 1eKYUOHHO20 Mamepuaid
U mamepuana y4eoHuKos u yueOHuIx nocooutl; 18 18 36
- N10020MOBKA K 1AO0PAMOPHLIM 3AHAMUAM, 16 16 32
- N10020MOBKA K NPAKMUYECKUM 3AHAMUIM, 16 16 32
- camocmosimenbHoe u3yuenue pa3oenos; 30 60 90
- 10020MOBKA K PYOEHCHOMY KOHMPOJIO U M.1N.) 3,75 8,75 12,5
Buja uToroBoro KOHTpoOJIA (3a4eT, IK3aMeH, N depeHIUPOBAHHBIH 3ayer 3K3aMeH
3a4er)
Paznensl nucuumnineel, n3ydaembie B 1 cemecTpe
KosmmuectBo yacos
Ne HaumenoBanue pas3zuenos ayAutopHas BHEay/I.
paznena BCEro pabora
T 13 | P pabota
1 KunemaTrka MaTepranbHOW TOYKU 32 4 4 4 20
2 JlnHaMHKa MaTepUaIbHOW TOYKH 34 6 4 4 20
3 BparmatenbHoe IBH)KEHHE TBEPIOTO Tea 32 4 4 4 20
4 MoutekyinspHast GU3MKa U TEPMOJIMHAMHKA 46 14 | 4 4 24
HWroro: 144 | 28 | 16 | 16 84
Pasnenbl TUCIUTUIMHEL, H3y4aeMbIe B 2 ceMecTpe
KonmnuectBo yacos
Ne ayAUTOpHAs
paszena HanmeHoBanue pa3ienos BCEro aGoTa BHEAy/I.
1103 | ap pabota
) DneKTpocTaTuKa 44 6 4 4 30




KomuaectBo wacoB
Ne HaumMeHoBaHue pa3ienos ay/mTopHas BHEAy/I.
paznena BCEro pabota

T3 | P pabora

6 IToCTOSHHBINA TOK 42 4 4 4 30

7 Marnerusm 50 10 | 6 4 30

8 Konebanus 1 BOIHEI 44 8 2 4 30

Hroro: 180 | 28 | 16 | 16 120

Bcero: 324 | 56 | 32 | 32 204

4.2 Conepxxanue pa3iesioB IMCUHIIIIHMHBI

Ne 1. Kunemarnka MaTepuajibHON TOYKHU

dusnueckre MOJENU: MaTepHalbHas TOYKa, CHCTEMa MaTepHaJIbHBIX TOYEK, a0COJIIOTHO TBEpIOE
tesno. Cucremsl orcuéra. Ilepememenue u nytb. Tpaektopuss nBuxkeHHs. CKOpPOCTb M YCKOpEHHUE
MaTepUaJbHOW TOYKM KakK IIPOM3BOJHBIE paJuyc-BeKTOpa IO BpeMeHUu. CKOpPOCTh M YCKOpEHHE IpU
KpUBOJIMHEIHOM JBIKEHUH. HopmanbHoe M TaHreHUMajdbHOe (KacaTelbHOe) ycKopeHue. J[BukeHue
MaTepUAJIBHON TOYKH 110 OKPY>KHOCTH. YTJIOBbIE BEJIMYMHBI U UX HAIPABIICHUE.

[IpeobpazoBanus ['ammnes. [loctynaTel cnenuanbHON TeOpUHM OTHOCHUTENbHOCTH. [IpeobpazoBanus
Jlopenua. Ilonstue onHoBpeMeHHOCTH. OTHOCUTENBHOCTD JJIMH U IPOMEXYTKOB BPEMEHH. 3aKOH CIIOKEHUS
ckopoctell. IHTepBasl MeX1y COOBITUSMHU U €r0 MHBAPUAHTHOCTh 110 OTHOILIEHUIO K BBIOOPY MHEPIUAIbHON
CUCTEMBI OTCYETA KaK IPOSIBJICHUE B3aMMOCBSI3U IPOCTPAHCTBA U BPEMEHH.

Ne 2. /lunaMuKa MaTepUATBHON TOYKH

HNuepuuansabie cuctembl oTcuéTa. [1eppsiii 3akoH HeroToHa. Cuita Kak NpuYrMHa U3MEHEHHUSI CKOPOCTH
nBKeHus u popMmbl Tena. Mueprusa. Macca. Bropoii 3akoH HeroTOHA Kak ypaBHEHHE IBHOKEHUs. VIMITyJbC.
Cuita xak nmpon3BojHas nMIiryibca. Tperuit 3akoH HeroToHa. Yripyrue cuiiel, CUiIbl TATOTEHUS, CHIIbI TPEHHUS.
BHelHe u BHyTpEHHUE CUJIBL. 3AMKHYTBHIE CUCTEMBI. 3aKOH COXPAHEHUS UMITYJIbCA.

Pabota mocTOSHHOW W TEpPeMEHHOW CHIIBI. DHEeprus Kak yHHBEpcajbHas Mepa pPa3lIuvHbIX (HopM
JBIDKEHUS M B3auMoieicTBUs. KnHeTHnueckast SHeprusi MEXaHU4eCKOW CUCTEMBI U € CBsI3b C paboToil cuil,
NPUIOKEHHBIX K cucteMe. [lone kak (hopma MaTepuu, OCYIIECTBISIONIAs CHIIOBOE B3aUMOJIEHICTBHE MEXTY
yacTullamMu BeuniecTBa. KoOHCepBaTHBHBIE W HEKOHCEpBAaTUBHBbIE CUIbL. lloTeHIManbHas SHeprus
MaTepuaibHONH TOYKH. 3aKOH COXpAaHEHHs] MEXaHMYECKOW SHepruu. AOCOMIOTHO YNPYruil W HEynpyrui
yAapsl.

PensiTuBUCTCKOE BBIpayKEHUE 111 KHHETUUECKOH 3HEpruu. B3auMocBs3b Macchbl U 3HEPrUu. DHEPIrus
cBs3U cucTeMbl. COOTHOLIEHUE MEXKY MOJHON SHEPruel U UMITyJIbCOM YacTULbl. |'paHUIbl MIPUMEHUMOCTH
KJIACCUYECKOH (HbIOTOHOBCKOI) MEXaHUKH.

Ne 3. BpamaresibHOe 1BHKeHHE TBEPAOI0 TeJia

DneMeHThl KNHEMAaTUKU BpallaTeIbHOIO IBUKEHHS a0COMIOTHO TBEPOro Tena. YTJoBas CKOPOCTh U
YIJI0BOE€ YCKOPEHHUE, UX CBS3b C JIMHEWHBIMU CKOPOCTAMM M YCKOPEHHUSIMU TOYEK BpalllaloLIerocs Tela.
MoOMEHT cujibl ¥ MOMEHT MUMIIYJIbCA MEXaHWYECKOM cucTeMbl. MOMEHT MHEPLUUU Telda OTHOCUTEIBHO OCHU
BpauieHusi. MOMEHT MMIyJibca TejJa OTHOCUTEIbHO HEMOJBUKHOW ocu BpauieHus. OCHOBHOE ypaBHEHHE
JUHAMHKHU BpAIATEIbHOrO JBM)KEHHsI TBEPAOrO TeEJla OTHOCUTEIBHO HEMOABHKHOM och. KmHeTnueckas
SHeprus Bpalaromierocs tejaa. Pabora npu BpamareabHOM ABUKEHUU.

Ne 4. MoJiekyasipaasi pu3nKa 1 TEPMOAHHAMHUKA

TepMoauHaMUUyecKre NapaMeTpbl COCTOSTHUSL CUCTEMbI. PABHOBECHBIE COCTOSIHUSI CUCTEMBI U
npoueccsl. MaeanbHblil raz. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM TEOPUU UACAIBHOIO ra3a
JUIsL 1aBJieHUsl. MOJEKYy I pPHO-KHHETUYECKUI CMBICH TeMIepaTypbl. Uncio creneHei cBoOO0 bl MOJIEKYII.
3aKOH paBHOMEPHOT O pacIpe/leJIeHUsI SHEPTUH 110 CTENEeHAM CBOOOABI MoeKyl. CpenHsas KHHeTHYecKas
sHeprus. ['a30BbIe 3aKOHBI KaK CIIEACTBUE MOJIEKYJISIPHO-KMHETHYECKON TEOPHUH.

Pacnipenenenne MakcBemia. Pacnipenenenue gactui mo abCOMOTHBIM 3HAYEHUSM CKOPOCTH.
WneanbHblii ra3 B noje tarorenus. bapomerpudeckast popmyia. 3akoH bonbiiMana s pacnpenenenus
YaCTHI] BO BHEIIHEM IMOTEHIIMAJILHOM TIOJIE.



BuyTpennsis sHeprus uaeanbHoro rasa. Pabora rasza npu ero pacumpenun. KomuuecTBo TEMIOTHI.
Tennoémkocts. I1epBoe Hauano TepmoauHaMuky. [IpuMeHeHne nepBoro Hayaaa TEPMOAVH AMUKH K
n3ompoleccaM 1 aanabaTHOMY MPOLECCY UJ1€albHOI0 ra3a. 3aBUCUMOCTD TEIUVIOEMKOCTH HAE€aIbHOTO rasa
OT BH/IA MTPOLIECCa U3MEHEHUS €0 COCTOSTHUS.

Bropoe nHauano repmoauHamuku. O6paTuMble 1 HEOOPATUMBbIE IPOLECCHI, KPYTOBBIE U HEKPYT'OBbIE
npoueccsl. [lukn Kapuo. KII/I uaeansuoit TermoBoi mamuubl. HezaBucumocts KITJI oGpaTumoro mukia
Kaphno ot npupojsl padouero tena. MakcumanbsHbiid KIT/1 TennoBoi mamuHbl. Paznuunbie GopMyIrpoBKU
BTOPOI'0 Hayajga TEPMOJUHAMUKHU. DHTPOIUS.

CpenHee 4yncia0 CTOJKHOBEHUH U cpeiHss AJIMHA CBOOOAHOr0 mpobera MoJieKy. SIBiaeHus nepeHoca
B TEPMOJIMHAMHUYECKU HEPABHOBECHBIX cHcTeMax. TermionpoBoaHoCTh. uddy3us B ra3ax u B TBEPABIX
Tenax. BsA3KocTk ra3oB u XKUAKOCTEM.

Peanbnubie raspl. OTCTymjieHHE OT 3aKOHOB HJEabHBIX Ta3oB. YpaBHeHHe Ban-nep-Baanbca.
CpaBHenue m3zotepm Ban-nep-Baansca c skcnepumeHTanbHbIMU. KpuTnueckas Touka. MertactaOuibHbIE
cocrostHusl. Da3zoBble epexopl. BHyTpeHHsIs1 sHeprus peanbHoro raza. OCOOEHHOCTH KHUIKOI0 U TBEPOTro
cocTosiHuA BemecTsa. Kpucramnmmyeckas pemérka.

Ne 5. Daekrpocraruka

B3aumopeiictBue 3apsnoB. 3akoH Kysnona. [IpuHiun cynepno3uuuu. DJIEKTPOCTATUYECKOE IOJIE.
Hanpsk€HHOCTB 37€KTPOCTaTUYECKOrO NOJIsA. Pacd€T 31eKTpOCTaTHUECKHUX MOJIEH METOJOM CyIEpIO3ULUU.
[lone nunons. IloTok BekTOpa HanpsDKEHHOCTUM d3JieKTpudyeckoro mnons. Teopema [Iaycca nns
AIIEKTPOCTATUYECKOrO MOJISI B BAKyyMe U €€ MpuMeHeHHe K pacu€ty noseid. Pabota cuit 3J1eKTpOCTaTUYECKOr o
noyist. [loTeHIManpHBIM XapakTep 3JEKTPOCTATHYECKOro moiil. L{upkynsnus BekTopa HampsKEHHOCTH.
[Torenuuan. CBsi3b MEX1y HAPSHDKEHHOCTBIO M TOTEHLIUATIOM.

DnexkTpuyecKoe nose B BeniecTse. Juaiekrpuyeckas BOCIPUUMUYMBOCTG BellecTBa. HanpsokéHHOCTH
1oJis B AudeKTpuKke. OTHOCHUTEINbHAS JUAIEKTPUYECKas IPOHUIIAEMOCTh CPENIbl. DJIEKTPUUECKOE CMEIEHUE.
Teopema ["aycca a5t 371€KTPOCTATUUECKOT O MO0JISL B UAIEKTPUKAX.

[IpoBonHUKM B 3yieKTpocTaTMueckoM moje. [lose BHYTpU NPOBOJHUKA M Yy €ro IMOBEPXHOCTH.
Pacnipenenenune 3apsna B HPOBOAHUKE. DJIEKTPOEMKOCTh YEAMHEHHOrO MpOBOAHMKA. KoHAEHCAaTOpHI.
OHeprust 3apsKEHHBIX ITPOBOJHUKOB, YEAUHEHHOT O MPOBOJHUKA, KOHJIEHCATOPA U CUCTEMBI IIPOBOIHUKOB.
DHeprus 3MeKTPOCTaTHIecKoro noysi. O0bEMHas MIIOTHOCTH SHEPTHH.

Ne 6. IlocTostHHBIN TOK

IToCTOAHHBIN DIEKTPUYECKUN TOK, €r0 XapaKTEPUCTHUKH. Y CIOBHUS CYyIIECTBOBAaHUS ITOCTOSIHHOIO
IEKTPUUECKOr0 ToKa. Pa3HOCTh MOTEHINANIOB, 3JIEKTPOABUKYIIAas cuia, HanpsbkeHue. CTOPOHHUE CHUJIBI B
ANIEKTPOABIKYIIEH 1enu. Mcrounuku Toka. O6001mEHHbIN 3akoH OMa B HHTETpalbHOM Gopme. 3akon Oma B
mupdepennmanbHoit hopme. 3akoH [[xoyns — JleHna B uHTerpaapHoi u nuddepeHuaisaon hopme. Buas
COeMHEHMsI MPOBOAHUKOB. Pa3BeTBnEHHBbIE 3iekTpudeckue menu. [IpaBuma Kupxroda. Knaccuueckas
AIIEKTPOHHAS TEOPUS IJIEKTPOIIPOBOIHOCTH METAIIIOB U €€ ONBITHbIE 00OCHOBaHUS.

Ne 7. MarneTuszm

WHaykuys MarHuTHOTO IOJS JIBMIKYILErocs 3apsga. MarHuTHoe 1ose 3jJeMeHTa Toka. 3aKoH buo-

Caapa-Jlaniaca ¥ ero nmpuMeHeHUE K pacdy€Ty MarHUTHOrO 1oJisi. MarHuTHoe mose NpsMOJUHEHHOro
MIPOBOJHUKA C TOKOM. MarHuWTHOE IO0JIE€ KOJbLIEBOrO TOKAa. MarHuTHBII MOMEHT KOHTYypa C TOKOM.
Hupkynsiiust BEKTOpa MarHUTHOW WHAYKITUHU (3aKOH MOJIHOTO TOKA) JJIsi MATHUTHOTO TOJIsI B BaKyyMe U €ro
MIPUMEHEHUE K pacu€Ty MarHUTHOTO M1OJIsI COJIEHOUIAa U TOPOU/IA.

CuinoBoe eiicTBUE MarHUTHOT O 1O 3aK0H AMriepa. B3aumoelicTBre napaiebHbIX IPOBOJIHUKOB
¢ TokoM. Onpenenenue eauHuLpl cliibl Toka B cucteme CH. KoHTyp ¢ TOKOM B OJHOPOAHOM MarHMTHOM
nosie. DHEPrus B3aUMOJEHUCTBUS KOHTypa ¢ TOKOM B MarHUTHOM mnozne. Cuna JlopeHuna. JIBuxeHue
3apsKEHHBIX YaCTUL B MArHUTHOM I10JIE.

[ToTok BekTOpa MarHuTHOM MHAYKIHH. Teopema ["aycca nist MmarauTHOrO moJis. PaboTta mepemenienus
MPOBOAHUKA U KOHTYpa C TOKOM B MATHUTHOM TIOJI€.

MaruuTtHoe 1one B BeuwiectBe. MarHeTuku. XapaKTEPUCTUKUM MAarHUTHOTO TIOJISI B BELIECTBE.
Hamarnnuennocts. MarnutHass BOCHPUUMYUBOCTh. Hampspk€HHOCTh MArHUTHOTO TMOJsS B BELIECTBE.
MarauTHasi TPOHUIIAEMOCTh cpeabl. OpOUTAIBHBIA MAarHUTHBIM U MEXaHUYECKHH MOMEHTHI AJIEKTPOHA B
atoMe. CHUHOBbIE MAarHUTHbIE MOMEHTBHI. ATOM B MarHUTHOM II0Jie. DJIEMEHTapHas TeOopHus Aua- M
napamarieruama. deppomarHetuku. KpuBas HamarHuuuBaHus. MarHuTHbeii rucrepesuc. Touka Kropu.
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Homensl. CimHOBast npuposa heppoMarHeTusma.

SIBneHME IIEKTPOMArHUTHOM MHAYKIMH. 3aKoH JleHna. 3aK0oH 3JI€KTPOMarHUTHOW MHIYKIMHU U €T0
BBIBOJI U3 3aKOHA COXpaHeHus 3Hepruu. BosHukHoBenune DJIC MHOYKIMM B NPOBOJHHUKE, JBUXKYIIEMCS B
MarHUTHOM I10JI€ U B PaMK€E, paBHOMEPHO Bpallaollelics B OHOPOAHOM MarHuTHoM nosie. CaMOMHIYKIUS.
NHAyKTUBHOCTh KOHTYpa. 3aKOH M3MEHEHMs TOKAa IPH 3aMbIKAHUU M Pa3MbIKAHUM IJIEKTPUUYECKON LEMH.
B3anMHas wunHayknus. B3aumHas MHOYKTUBHOCTb. ODHeprus MarHuTtHoro mnosst. CucremMa ypaBHEHHU
Makcseuia.

Ne 8. Kosie6anusi 1 BOJIHBI

I'apmoHnueckue KojeOaHUsT M UX XapakTepucTHkH. CKOpPOCTh M YCKOpEHHE TapMOHHYECKHX
KosiebaHuil. MeTos1 BEKTOPHBIX JHarpamm.

CBobOoxnbie KoneOaHUs. MexaHHMYeCKUH W ANEKTPUUYECKUH KOoJeOdaTeNnbHBI KOHTYPBL. AHAIOTHS
IIPOLIECCOB CBOOOTHBIX AIIEKTPUUECKUX U MEXaHMUYECKHX KOJieOaHUH. AHATIOTHS MEXAY 3JEKTPHUECKUMHU U
MexaHH4YecKuMu BennuuHamu. [luddepenunanbHoe ypaBHEHHE CBOOOTHBIX KOIeOaHUH.

3aryxarommue KoaeOaHus. Y paBHEHHE CBOOOJHBIX 3aTyXaloIMX KojaeOaHuii. JloOpOTHOCTD.

Bremnyxnennbie konebanus. llemn mnepemenHoro Toka. Peswcrop B menu InepeMEHHOrO TOKA.
Konnencarop B nenu nepemenHoro toka. Karymka B nenu nepemennoro toka. [locnenoBarensnbiii RLC -
KOHTYp. BexktopHas nuarpamma st nocinenosarenbHol RLC-nenu. 3akon Oma 1is Lienu nepeMeHHoro ToKa.
Pe3zonanc. Pe3oHaHC TOKOB 1 HanpsokeHMil. Pe3oHaHCHBIE KpUBBIE UIsI KOHTYPOB C pa3JIMYHbIMY 3HAYCHUSIMU
nobporHoctH Q.

Bonnbl 1 ux xapakrepuctuku. I'padux BoiHbl. CKOpPOCTb BOJHBI. YpaBHEHHE IJIOCKOW BOJIHBI.
BosiHOBOH (pPOHT 1 BOIHOBAs TOBEPXHOCTbD.

4.3 JlabopaTopHbie padoThI

Ne Ne Kon-Bo
JIP | pasnena HaunmeHnoBaHue 1a00paTOPHBIX pabOT 4ACOB
1.1 1,2 |IIpoBepka 3aKOHOB JIBM)KEHHS Ha MalllMHE ATBY/1a 2
15 2 OnpezneneHre CKOPOCTH MOJIETA IMYJITH OAJUTMCTHYECKUM MasTHUKOM 2
1.6 3 OrnpeniesieHre MOMEHTa HHEPIIMU MaXxOBOI'0 KOJieca M CUJIbI TPEHUS B OIOpax 4
1.10 2 Omnpenenenne Moy FOHra no pacTsykeHUIO IPOBOJIOKU 2
19 4 OmnpeneneHne OTHOUICHNH YACTbHBIX TEINIOEMKOCTEH ra3a MEeTO10M 4
annabaTUIecKoro paclInpeHHs
21 5 [TocTpoeHne SKBUMOTEHIUANBHBIX U CHIJIOBBIX JIMHUN 3JIEKTPOCTATHY €CKOTO 2
TOJISt
2.2 6 N3mepenne 27eKTPUIECKUX COMTPOTHBICHUH MOCTUKOM YHUTCTOHA 2
24 7 KommeroTepHas padota. M3yueHue sBICHUS 3JEKTPOMAarHUTHOW WHTYKITUN 2
2.7 7 OmnpezeneHre ropu30HTaIbHON COCTaBISIONIEH MATHUTHOTO MOJISL 3eMJIIH 2
1.2 8 N3yueHnue coOCTBEHHBIX KOJIEOAHUM MTPYKUHHOI'O MasiTHUKA 2
2.6 8 Pe3onanc HampsoKeHHS 2
3.2 9 OmnpeneneHne IJIMHBI CBETOBOI BOJHBI TP MMOMOIIN AU PAKITHOHHON peréTKu 2
3.8 9 W3yuenue siBIEHUS MOISPU3ALIUN CBETA 2
3.1 10 KomnsrotepHas padota. U3yuenue s¢dexra Komnrona 2
Utoro: 32
4.4 IlpakTn4yeckue 3aHATHS (CEMUHAPbI)

Ne Ne Kon-Bo
3aHATHS | pa3zena Tema 9acoB
1 cemectp
1,2 1 Kunematnka maTepranibHONW TOUKU 4
3 2 JnHamuka maTepuaiibHOM ToukH. 3akoHbl HproTOHA 2




Ne Ne Kon-Bo
3aHATUSA | pa3zaena Tema 4acoB
4 2 WNmnynsc. Pabora u 3Heprust. 3aK0HbI COXpaHEHUS] B MEXaHUKE 2
5 3 MoMeHT uHepIH 2
5 3 OcHOBHOE ypaBHEHHE JMHAMUKH BPAIIATEILHOTO ABUKEHUS. DHEPIHs 5
BpAIIaTEeIbHOTO JBUKEHUS TBEPAOTO TeJa
7 4 3aKOHbI UJEaJTBLHOIO ra3a 2
8 4 [TepBoe Hauano TEPMOAMHAMUKH 2
2 cemecTtp
1 5 OnextpocTtatuka. HanpsskeHHOCTh M TOTEHITHAI AJ1. TTOJIS 2
2 5 KonnencaTopbl. D1eKTPOEMKOCTh 2
3 6 [TocTosIHHBIN TOK. 2
4 6 3akonbl Kupxroga 2
5 7 MaruuTtHoe noje B Bakyyme. 3akoH buo-CaBapa-Jlamnaca 2
6 7 Cuna Amnepa. Cuna Jlopenia 2
7 7 MarsuTHbIN NOTOK. SIBJI€HUE 3JIEKTPOMATHUTHON WHIYKIIUH 2
8 8 KunemaTrnka rapMOHUYECKUX KOJICOaHM I 2
Utoro: 32
4.5 CamocTosiTeIbHOE H3YUEeHHE Pa31eJIOB THCIIHIIJIMHBI
Ne HanmeHnoBanue pa3aenoB u TeM AJist Kon-Bo
pasznena CaMOCTOSITENILHOI'O N3YUYEHHUS 4acoB
1 KunemaTtnka MmaTepralbHON TOUKU 10
2 JlnHaMKKa MaTEpUaIbHON TOYKH 10
4 MounekynspHast (pU3MKa U TEPMOJIUHAMHUKA 10
3) DneKkTpocTaTuka 15
6 [TocTositHHBIN TOK 15
7 Maruerusm 15
8 KoneGanwus u BOJHBI 15
Hroro 90

5 Y4yeOHO-MeTOAMYECKOE 00eceuyeHne JUCHUINIUHBI
OcHoBHasl IuTEpaTypa

1. ®usuka: Pazgenst «Mexanuka. MonekyinspHas ¢usuka. TepMoauHaMuka» (OpraHu3anus
CaMOCTOSITENIbHOM PaboThl CTYAEGHTOB) : yuyeOHO-Meronuueckoe mocodbue / coct. O.A. Jlenucosa ;
MunucrepcrBo obpazoBanus u Hayku PO, ®T'BOY BIIO «Y dpumckuit rocyaapcTBeHHbIH YHUBEPCUTET
SKOHOMUKU U cepBuca», Kadenpa «Dusmuka». — Ya : Youmckuil rocyapcTBEHHbI YHUBEPCUTET
SKOHOMMKH u cepsuca, 2014. — Y. 1. — 132 c¢. — Pexum poctyma: mo IOJIOUCKE. —
URL.: http://biblioclub.ru/index.php?page=book &id=272458

2. Anemxesudy, B.A. Dnexktpomaruetusm : yueOHuk / B.A. AnemkeBuu. — Mocksa : ®usmarnur,

2014. - 404 C. : 1708 - Pexum JloCcTymna: o MO CKE. -
URL.: http://biblioclub.ru/index.php?page=book &id=275299
3. Cagenbes, 1. B. Kypc obmieii ¢usuku [Tekcer] : yaeOHOe mocoOue JjIsi CTY/IGHTOB BY30B IO

TeXHU4YecKuM HampasyeHusM: [B 5 T.] / U. B. CaBenbeB . - T. 1. Mexanuka. - Cankr-IletepOypr : Jlans,


http://biblioclub.ru/index.php?page=book&id=272458
http://biblioclub.ru/index.php?page=book&id=275299

2011. - 336 c. : un. - ([YueOnuku nis By30B. CrienuanbHas auteparypal). - [Ipeam. ykas. : ¢. 334-336. -
ISBN 978-5-8114-1207-5.

4. ®usuka : YuebHoe nocodue / A. B. Unpromonok, I1. B. Actaxos, 1. A. ['onuapenko. - M. :

HUIl UH®PA-M; MH.: Hos. 3nanue, 2013. - 600 c.: un.; 60x90 1/16. - (Beicuiee oOpazoBaHue).
(mepener) ISBN 978-5-16-006556-4. - Pexum JOCTYyIIA:
http://znanium.com/catalog.php?bookinfo=397226

=

5.2 lonoiHUTe/IbHASA JIUTEPATYpPa

Bonbkenmreiin, B. C. COopHuk 3a7a4 1o o01memMy Kypey ¢pusuku: s CTy1eHTOB TEXHUYECKUX BY30B
/ B. C. BonbkeHmreits, u3a-e nomn.u nepepad.. - CI16 : "Cnenunanbnas mutepatypa”, 1997. - 328c.
Uepros, A. I'. 3agaunuk o gusuke: Yued.mocodue aist ctyaeHToB BTy30B / A.I'. UepTtos, 6-¢ u3n.,
nepepab.u gor.. - M. : Unurerpan-Ilpecc, 1997. - 544c. : un.

TkaueBa, U. A. ®usnka [DnekTpoHHBIA pecypce] : nabopatopblii mpaktukyM / M. A. TkadeBa. -
Dnektpon. TekcroBele maH. (1 daiin: 3,83 M6). - Opck , 2014. -Adobe Acrobat Reader. — Pexxum
noctyma: http://library.og-ti.ru/global/metod/metod2016 05 06.pdf

5.3 llepnoauyecKkue M31aHUA

Hayuno-meromudaeckuii xypHan «Pusuka B mkomey», ISSN 0130-5522
Nzsectus PAH (cepust ¢pusnueckas), Hayqnblil xxypHai, ISSN 0367-6765

5.4 UnTepHeT-pecypcbl

5.4.1. CoBpeMeHHble npodeccHOHANbHBbIE 0a3bl JAAHHBIX W HHGOPMALMOHHbIE CIPAaBOYHbIE

CHUCTEMBbI:

1. Hayunas 6ubmmoteka - http://niv.ru/ loctyn cBoOOIHBIIH
2.eLIBRARY.RU - wwwe.elibrary.ru Joctynm cBoOoaubIii. HeoOxomuMa WHIUBUIYaTbHAS

perucrpanys B JIOKaJIbHOM CETH By3a.

3. Infolio - YuuBepcurerckas jekTpoHHas 6ubanorexa — http://www.infoliolib.info/

5.4.2. TemaTnueckue mnpodeccuoHaIbHbIe 0a3bl TAHHBIX U HH(OPMANMOHHBbIE CINPABOYHbIE

CHCTEMBI:
1. Uztest.ru. BuptyanbHbiii KabuHeT yuurtens — hitp://uztest.ru/
2. denepasbHBIIl HHCTUTYT MEAArOrHYeCcKuX u3Mepenuit - http://fipi.ru/
3. EqWorld. YuebHast pusuko-maremaTuyeckas oudanoreka - hitp://eqworld.ipmnet.ru/ru/library.htm
4. Kypuaneusiii nopran ®TU um. Moddde - https://journals.ioffe.ru/
5. Cu3ud - http://www.kosmofizika.ru/

JOCTYII

5.4.3. DaekTpoHHBIE OMOIHOTEYHbIE CHCTEMbI

1. 9BC «YHuBepcuTeTckas 0ndamorexa oniaim» — http://www.biblioclub.ru/ TTocne perucrpanuu
BO3MOXKEH U3 JI000H Touku cetu HTepHeT.

2. OBC «Jlanw» — http://e.lanbook.com/ ITocie perucTpaiuu 10CTyI BO3MOXKEH U3 JIFOOO0M TOYKH CETH

Wutepuer.

3. OBC «PykonT» - http://rucont.ru/ ITociie perucrpanuu JOCTYI BO3MOXKEH M3 JFO0O0H TOYKH CETH

WNutepHer.

4. 9BC Znanium.com - http://znanium.com/ Iocne perucrpamuu 10CTy BO3MOKEH U3 JTHOO0H TOUKH

cetu MHTEpHET.


http://znanium.com/catalog.php?bookinfo=397226
http://library.og-ti.ru/global/metod/metod2016_05_06.pdf
http://niv.ru/
http://www.elibrary.ru/
http://www.infoliolib.info/
http://uztest.ru/
http://fipi.ru/
http://eqworld.ipmnet.ru/ru/library.htm
https://journals.ioffe.ru/
http://www.kosmofizika.ru/
http://www.biblioclub.ru/
http://e.lanbook.com/
http://rucont.ru/
http://znanium.com/

5. OBC u3natensctBa «FOpaiit» - https://biblio-online.ru/ Iocne perucrpaiuu T0CTyI BO3MOXKCH U3

m000i ToukH cetu MHTepHeT.

6. OBC «KoncyapTant cryneHta» - http://www.studentlibrary.ru/ ITocime perucrpanuu A0CTYI
BO3MOJKEH U3 J11000M Touku cetu MHTepHeT.

5.4.4. lonoanutenbubie UHTEpHET-pecypehl

N

WWW.ufn.ru — caiit s)xypHana «Ycrexu Gpu3ndecKux HayK»»
http://www.scietific.ru/journal/news.html - anekTponHbI Hay4YHBIH KypHaT «HoBOCTH HayKH»

3. http://dic.academic.ru/misc/enc3p.nsf/ListW - ato Bosbiioit DHIKUKIONESIMYECKHI CII0Baph

5.5 IIporpammHoe oOecneyeHue, mpogeccHoHATbHbIE 0a3bl JaHHBIX U HH(OPMALMOHHBbIE

CIIPpaBOYHbIC¢ CUCTEMbI

Tun nporpaMmMHOro
obecreueHus

Haumenosanue

Cxema IUIEH3UPOBaHUs, PEXUM 1O0CTyIa

OmnepanrioHHas cuctema

Microsoft Windows

OducHbIi makeT

Microsoft Office

IMonmucka Open Value Subscription — Educa-
tion Solutions (OVS-ES) no gorosopy:

Ne 3B/20 ot 01.06.2020 r.

TekcToBeIl penakTop

Notepad

SIBIIeTCS KOMIIOHEHTOM ONEPALMOHH OM
cuctembl Microsoft Windows

Notepad++

Csoboanoe I10,
https://notepad-plus-plus.org/

WNurtepuer-Opaysep

Internet Explorer

SIBnsieTCs KOMIIOHEHTOM OIlepaliOHHOU
cuctembl Microsoft Windows

Opera

becnnatroe I10,
http://www.opera.com/ru/terms

Mozilla Firefox

Cso0oxuoe I1O, https://www.mozilla.org/en-
US/foundation/licensing/

Google Chrome

becnnatroe I10,
http://www.google.com/intl/ru/policies/terms/

SAunexc.bpaysep

Bbecrmmmatraoe 110,
https://yandex.ru/legal/browser agreement/

MynbTUMEIUIHBIN Ieep

Windows Media
Player

SIBIsieTCsl KOMIIOHEHTOM OIlEPalliOHHOM
cuctembl Microsoft Windows

QuickTime Player

becnnatroe I10,
https://www.apple.com/legal/sla/

[Taker mporpamm ams
MIPOBECHUS TECTHPOBAHUS

ADTester

Becrmmatraoe I10,
http://www.adtester.org/help/info/license/

[TpocMoTp 1 meuathb (aityioB B
¢dopmare PDF

Adobe Reader

Becrmmatraoe I10,
http://www.adobe.com/ru/legal/terms.html

BekTopHblii rpaduyeckuit
penaKTop, pelakTop AUarpaMm
1 OJI0K-CXeM

Microsoft Visio
Standard 2007

Ceprudurar Microsoft Open License
Ne 46284547 or 18.12.20009 r., akageMudeckas

JMIICH3Us Ha paboyee MecTo

[Taker npukIIaIHBIX TPOrpaMMm

OO6pa3oBaTenbHas JMIECH3MS 110

JUISl pELIeHUs 3a]1a4 MATLAB rocynapcTBeHHOMY KOHTpakTy Ne 20/10 ot
TEXHUYECKUX BBIUYMCICHUN 29.06.2010 r., cereBOil KOHKYPEHTHBII 1OCTYI
OO6pa3oBaTenbHas JIUIEH3MS 110
. Mathcad rocyaapcTBeHHOMY KOHTpakTy Ne 20/11 ot
Cucrema KOMIBIOTEPHOMN N N
07.06.2011 r., ceTeBOi KOHKYPEHTHBIN JOCTYI
anreopol : :
Maxima Csoboxuoe IO, http://maxima.source-

forge.net/ru/
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Tun nporpaMMHOro

HaumenoBanue Cxema JIMIEH3UPOBaHUs, PEXUM OCTyIa
obecrieueHus
[Taker npukIaIHBIX
MaTeMaTH4eCKUX MPOrPaMM VI | o.ip CBoboanoe I10,

WH)KEHEPHBIX U HAYYHBIX
pacuéToB

http://www.scilab.org/scilab/license

6 MaTepl/Ia.]IbHO-TeXHl/I‘leCKOC odecreyeHne JUCHUILIMHbBI

HaumeHoBaHHe MOMeIEHUS

MarepuajibHOe-TeXHHYECKOe 00ecneueHne

YueOHbIe ayTUTOPHHU:

- ISl IPOBEJICHUS 3aHATUI
JIEKIIMOHHOT O THIIA,
cemuHapckoro tumna (2-206, 2-
211, 2-307),

YdaeOHas MeOenb, TocKa, MyJIbTUMEAHIHOE 000y T0BaHUE
(poeKTop, FKpaH, HOYTOYK C BBIXOZOM B ceTh «IHTEpHET»)

- IS TPYIIIIOBBIX U
WH/IMBHyaTbHBIX
KoHCyIbTanmii (2-204, 2-207, 2-
208);

VueOnas MG6CJ'II), J10CKa, ICPCOHAJIbHBIC KOMIIBIOTCPHI C BBIXOJOM B
JIOKAJIbHYIO CCTh U CCTh «HHTepHeT»

- JI7Is1 TEKYIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTecTanuu (2-

219)

YyeOuas medenn

VY4eOHble ayIUuTOpUU s
IPOBEICHHS 1Ta0OPAaTOPHBIX
pabor:

- LIS IPOBE/ICHUS 3aHATHH B
naboparopuu «ONTUKH U
anekTpomarHeTuzmay (4-201)

VYuebHas meOenb, CTeH b K 1a00paTOpHBIM paboTaMm:

- «M3y4yeHue uHTepepeHLInU CBETa,

- «[IpoBepka 3aKOHOB OCBEIIEHHOCTH IIPU MOMOLIX (POTOITEMEHTA,
- «Omnpenenenue AJIMHBI CBETOBOM BOJHBI IPU MOMOILY OUIIPU3MBI
Openems»,

- «M3y4yeHne sBICHHS TOIAPH3AINN CBETA,

- «Pe30oHaHC HANPSIKEHUA»,

- «OmpezeneHue AEeKTPOEMKOCTH KOHIeHCaTOpa MOCTOM COTTH »,
- «['paynpoBKa amriepMerpa u BOJIBTMETPA»,

- «M3ydeHune paboThI SNEKTPOHHOIYIEBOTO ocHiuIorpada,

- «[TocTpoeHne SKBUTIOTCHIIMAIBHBIX CHIIOBBIX JIMHUH
AIIEKTPOCTATUIECKOTO TTOJISI».

- LTSI IPOBE/ICHUS 3aHSTHIA B
nabopaTopun «MexaHUKH U
MOJIEKYJISIpHON (u3ukm» (4-202)

VYuebHast meOerb.

CteHbI K JTabOpaTOpHBIM paboTaM:

1) «3yuenue 3akoHa MajieHUsl Ha MalIMHE ATBYa;

2) «OrmpenienieHre MOMEHTA UHEPLUH MaXOBHKa M CHJIbI TPEHUS B
oropax»;

3) «OrmpeneneHre OTHOIICHHUS TEIJIOEMKOCTH T'a3a METOJIOM
aanabaTUYecKOro paciIupeHus»;

4) «Onpenenenue moayisi FOHra craibHOM MPOBOJIOKU»;

5) «/3y4yeHune BpalaTenbHOrO IBHKCHUS IPH TOMOIIH
KpPECTOBH/IHOTO MaxOBHKa»;

6) «M3ydyeHne coOCTBEHHBIX KOJI€OaHU M MPYKUHHOIO MasiTHUKA»,
7) «Onpenenenne MOMEHTa HHEPIUU (PU3NYECKOI0 MASITHUKAY;
8) «OnpeneneHre CKOPOCTH MU C TOMOIIBIO0 OATHCTHYECKOTO
MasITHUKa

Komnbrorepusiit kiaacc (2-207)

VY4aeOHas MeOelnb, KOMIBIOTEPHI (8) ¢ BBIXOIOM B JIOKAJbHYIO CETh U
cetb «HTepHEeT», IepeaBUKHAS TOCKA, TUIIEH3NOHHOE
MIPOrPaMMHOE 00ECTIIeUCHHE

Kommerorephsiii kinacc (2-208)

VYyeOHast MeOellb, IepeIBUKHAS TOCKA, KOMITBIOTEPHI (8) ¢
BBIXOJIOM B JIOKQITBHYIO CETh M CeTh «IHTepHETY, JIMIIEH3UOHHOE
MPOrpaMMHOE 00eCIICUCHHE
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HanMeHoBaHMe mMoMeeHUA

MarepuaibHOe-TeXHHYECKOe 00ecneyeHne

KommbrorepHsiii kinacc (2-213)

VYyeOnast MmeOelb, mepeaBukKHas J0CKa, KOMITbIOTEpHI (12) ¢
BBIXOJIOM B JIOKQTBHYIO CETh U ceTh «HTepHET», MPOEKTOP, IKpaH,
JIMIIEH3UOHHOE TPOrpaMMHOE 00ecIey eHIE

Ilomemenne ajst
CaMOCTOSTEIILHON paboThI
00yYarIIMXCs, U1l KYpCOBOT'O
MIPOCKTUPOBAHUS (BBITOIHEHUS
KypCOBBIX pabor) (2-311)

VYuebHas MmeOenb, KoMnbloTepsl (3) ¢ BIX00M B ceTh «MHTepHET»
1 o0ecredeHreM J0CTyIa B AJICKTPOHHYIO HH(POPMAIMOHHO -
obpasoBarenbHyto cpeay Opckoro ryMaHUTapHO-
TEXHOJIOTHYeCcKoro HHCTuTyTa ((ummana) OI'Y, nporpammuoe
obecrieueHue
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