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AHHOTanMs K padoyeil mporpaMmme JUCHUANIMHBI
«CrenanbHbI€ T71aBbl (PU3KUKH: KOJICOAHUS U BOJHBI»

PaGouass mporpamma mucnuriuabl «CrieruanbHbIe TIaBbl (PU3MKH: Kojeba-
HUS W BOJIHBD) pa3paboTaHa Juisl CTYACHTOB 2 Kypca o HampasiieHuro 12.03.04
«broTexHMUECKne CHCTEMBbI M TEXHOJOTHH» IO MPO(UII0 MOATOTOBKH «Memu-

OUHCKHEC I/IHCI)OpMaHI/IOHHI)Ie CHUCTCMBD».

Jucuunnuna «CrienuanbHble T71aBbl (PU3UKU: KOJIeOaHUsI U BOJHBD) SBIISETCS
OJTHOM W3 AMCUMILIMH BHIOOpA BapMATHUBHON YacTH pabouero y4yeOHOro miaHa co-

OTBCTCTBYIOIICTO HpO(bHJIH.

OO6m1ast TpyA0EMKOCTh OCBOCHUS TUCIUIUIMHBI COCTABIISICT O 3aUETHBIX €]U-
Hull, 180 yacoB. Y4eOHBIM IJIAaHOM MPEAYCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (36 da-
COB), MpakTHUueckue 3aHsATus (36 4YacoB), BBHINOJHEHUE JIA0OPATOPHBIX PAOOT
(36uac), camocrositenbHas pabora crygeHTa (108 gacos). JucuuminHa peanusy-

eTcs B 3 u 4 ceMecTpax Ha 2 Kypce.

ConepkaHre OUCUHUIUIMHBI OXBATHIBAET CIEAYIOIIMN KpPyr BOIIPOCOB: MeEXa-
HUYECKUE U DJIEKTPOMArHUTHBIE KOJEOAHMs, pacCpOCTpaHEHUE YIPYTUX U dJIEK-
TPOMArHUTHBIX BOJH, U3YYEHUE C €IMHBIX MO3ULHUHA KOJeOaTeNbHbBIX MPOILIECCOB,
BCTPEUAIOLIUXCS B Pa3HOOOPA3HbIX (PU3NYECKUX SIBJICHUSIX U TEXHUUECKUX YCT-

poMCTBax.

Heap u3yyeHusi AUCHUILIMHBI. (OpPMHUPOBaHUE aJCKBATHOTO COBPEMEHHO-
My YPOBHIO 3HaHHWH TPEICTaBICHUS O CAMHOW MPUPOJIC KOJIeOATEIhbHBIX MPOIIEC-
COB, BCTPEUAIOIIUXCS B PA3HOOOPA3HBIX (PU3MUECKUX, OMOJIOTHICCKHUX SBICHUIX U

TEXHUYECKUX YCTPOUCTBAX.

3agaum:
1. M3Yy4YEHHE KOJICOATEIBHBIX CUCTEM PA3TUYHON MPUPO/IBI;
2. OBJIQJICHUE METOJIaMHM aHajih3a KoJieOaTeIbHBIX CHCTEM pPa3IndHOMN

IPUPOJIBI;



3. YMEHHE UCIOJIb30BaTh OCHOBHBIE 3aKOHbI €CTE€CTBEHHOHAYYHBIX JIHC-
IUTUIMH B MPOGECCUOHATBHONU NEATeIbHOCTH, TPUMEHSITh METOABl MaTeMaTH4e-
CKOTO aHaliM3a M MOJEIIMPOBAHUS, TEOPETUUECKOTO0 M HKCIEPUMEHTAIBLHOTO HC-
CJIEIOBaHUSI KOJIeOATEIbHBIX CUCTEM.

JI1st ycrenrHoro u3ydeHusi TUCuuIinabl « CrenuaibHble I1aBbl PU3MKHU: KO-
JeOaHusl U BOJIHB) y 0OyYarouuxcsi JOJKHBI ObITh CHOPMHUPOBAHBI CIEAYIOIINE
MIpeIBapUTEILHBIE KOMIIETCHIINH: CIIOCOOHOCTh K CaMOCOBEPIIICHCTBOBAHUIO U Ca-
MOPAa3BUTHIO B TpodeccroHanbHOil cdepe, K MOBBIIMICHUIO OOUIEKYJIbTYPHOTO
YPOBHSI; CHIOCOOHOCTh TTIOHMMAaTh, UCTIOJIB30BaTh, IOPOXKIATh U TPAMOTHO M3JIaraTh
WHHOBAIIMOHHBIC UJIEM Ha PYCCKOM SI3BIKE B PACCYXACHUSX, MyOIHKalMIX, OOIIe-
CTBEHHBIX JUCKYCCHUSX; CIIOCOOHOCTH BBISIBIISITh €CTECTBEHHOHAYUYHYIO CYITHOCTh
npo0JieM, BOZHUKAIOUIMX B XOJA€ MPOo(EeCCHOHATBHON NIEeSITeIIbHOCTH, MPUBJICKAThH
JUISL UX PEIICHUs] COOTBETCTBYIOMUMA (DU3HKO-MATEMATHUYECKUH armapar; crocoo-
HOCTb MPEJCTaBISATh aJ€KBATHYI0O COBPEMEHHOMY YPOBHIO 3HAHWI HAy4YHYIO Kap-
TUHY MUpa Ha OCHOBE 3HAHMSI OCHOBHBIX MOJIO)KEHUM, 3aKOHOB U METOJ/IOB €CTECT-

BCHHBIX HAYK I MaTCMAaTHUKHU

B pesynbpTaTe M3ydeHUs NAHHON AUCHUIUIMHBI y CTYJIEHTOB (DOPMUPYIOTCS

crieayroIme oomenpodecCHOHAIbHBIC KOMITCTCHITHH.

Koa u ¢popmynu- Jranbl GOPMHUPOBAHUSA KOMIIETCHIIUN
POBKA KOMIICTEH-

1970}
OIIK-1 croco0- OCHOBHBIEC TTOJIOKEHHS, 3aKOHBI M1 METO/IBI €C-

HOCTB IIPEACTABIIATh | 3HAET TECTBEHHBIX HAYK U MaTeMaTUKH B 00J1acTH

aZICKBaTHYIO COBpe- ONUCAHUS KOJICOATEIbHBIX CHCTEM

MEHHOMY YPOBHIO

3HAHUN Hay4IHYIO HpI/IMeHHTL OCHOBHBIC ITOJIOKCHUA, 3aKOHBI U

KapTUHY MHpA Ha VMeeT
OCHOBE 3HaHUA OC-

MCTO/JIbl CCTCCTBCHHLIX HAYK U MaTCMATHUKHU
IIpU aHAJINU3C K0JIeOaTEJIbHBIX CHCTEM pas3iany-

HOBHBIX ITOJIOXE- HOU NPUPOJBI

HUM, 3aKOHOB U M€-

MeTtogamMu aHaan3a KojaeOaTeIbHbIX CUCTEM
TOJIOB €CTECTBEH- Baaneer

Pa3IMYHOM TPUPOIBI
HBIX HAyK U Mare-




MAaTHUKHU

OI1IK-2 crioco0-

OcHOBHBIC 3aKOHBI, OITMChIBAOIINEC ITOBCACHUC

HOCTb BBISIBJISITH €C- Suact KOJIeOaTEeIbHBIX CUCTEM PA3IMYHON MPUPOIBI
TE€CTBEHHOHAYYHYIO

CYIIHOCTB TIpoGeM, BBISBUTH CYITHOCTH MPOOJIEMBI, COCTaBUTh
BO3HUKAIOLIHX B YwMmeer MOJIEITb KOJIeOaTeIbHON CUCTEMBI B chopMy-
x011e podeccHo- JUPOBATH YCJIOBUS €€ IPUMEHEHUS

HAJIBHOM JEATEINb-

HOCTH, TIPUBJICKATh

JUIS MX PelIeHUs Mertonamu GpU3MKO-MaTeMaTHUECKOTO ara-
COOTBETCTBYIONMIT | Byrareer pata JJis onpeeeHus HflpaMeTpOB U Xapak-
buzmKo- TEPUCTHUK KOJIeOATEIIbHON CUCTEMBI M BOJIHO-
MaTeMaTHYEeCKUNI BOT'O Hporecca

amnmnapar

[1K-4 3naeT OCHOBHBIE (DaKTOPBI BO3AEUCTBUS (PU3UUECKUX
CIIOCOOHOCTh  OIpe- (hakTOpOoB Ha OMOJIOTUYECKHUE OOBEKTHI
ACIATh W aHAIA3HU- | YVmeer aHaJM3UPOBATh BO3JICUCTBUE (PU3UUECKUX
pOBaTh BO3ACHCTBUE (hakTOpOB Ha OMOJIOTUYECKHE OOBEKTHI
busnueckux ¢akro-

poB Ha Omomormie- Bnameer | METOAAaMHU aHaIU3a BO3AEHCTBHS (PU3HUECKUX

CKHe 00BEKTHI

(dbakTopoB Ha OUOTOTHYECKHE OOBEKTHI

st hbopMupoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMN B paMKax JUCIUTIIMHBI

((CHGL[I/IaJ'IBHBIC I'JIaBbI (1)I/ISI/IKI/II KoJIcOaHUsI M BOJIHBI» IMPHUMCHAIOTCA CICAYIOIINE

MCTOJbI aKTHBHOI'O O6y‘IeHI/I${I, aHaJIN3 KOHKPCTHBIX CHTyaHHﬁ.

Annotation of the program of discipline

The discipline "Fluctuations and waves" is one of disciplines of a choice of a

profile cycle. Fluctuations are movements (condition change), repeatability pos-

sessing these or those degree. Are most widespread: mechanical fluctuations (fluc-

tuations of a pendulum, the bridge, the ship on a wave, strings, fluctuations of den-

sity and air pressure at sound distribution in the elastic environment ...), electro-

magnetic fluctuations (fluctuations of napryazhyonnost of the electric and magnet-

5




ic fields, being raised in an oscillatory contour, the volume resonator. "There is no
such area of equipment, there is no such section of physics in which we wouldn't
meet to some extent oscillatory processes. Radio engineering, electrical equipment
of alternating currents and some other branches of equipment are entirely based on
use of oscillatory processes. In physical sciences: in optics, acoustics, mechanics,
electricity, in the atom theory — everywhere we meet oscillatory processes. ... The
detailed analysis of the oscillatory processes meeting in physics and equipment,
shows that fundamental laws of fluctuations in all cases are identical. Such, in a
sense, universality of laws of oscillatory processes forces to distinguish studying
them in separate discipline. Thus, a problem of a course is studying from the uni-
form point of view of the oscillatory processes meeting in the various physical
phenomena and technical devices". S. P. Strelkov's these words as well as possible
display the purpose of introduction of this course.

Development of discipline requires knowledge of the following disciplines
(sections): the higher mathematics (linear algebra and analytical geometry, differ-
ential and integrated calculations, elements of the theory of a field, the differential
equations, the equations of mathematical physics, function complex variable, sta-
tistics, the vector analysis), physics (physical bases of mechanics, electricity and
magnetism, physics of fluctuations and waves, the theory of absorption of fluctua-
tions in various environments), informatics (algorithmization and programming).

The discipline is directed on formation of the following common cultural and
all-professional competences of the graduate.

After studying of this discipline students have to know fundamental laws of
the nature and the basic physical laws in the field of mechanics, electricity and
magnetism; to own skills of practical application of laws of physics;

to be able to apply mathematical methods, physical laws to the solution of
practical tasks; to use standard terminology, definitions, designations and units of

physical quantities.



|. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKOM YACTH KYPCA
Monyns 1. O61mue noHsTys U onpenenaeHus (2yac.)

Jlexuus 1. IIpeamer, comepxanue U 00beM Kypca. PekoMmenayemas nureparypa.
OcHoBHbIe onpezenenus. [Ipumepsl KonedaTeIbHbIX CUCTEM PA3IMYHON TPUPOIBI.
Knaccudukanuu konebanuit. ['apmonndeckue konebanusi. KoncepBatuBHbie KO-
nebarenbHbIe cucTeMbl. KoHcepBaTHBHAsS KojeOaTenbHasi CUCTEMa C OJIHOM cTere-
HbI0 cBOOOMBI. [locTynaTenbHble MexaHMueckue cuctembl. KpyTuibHble koseba-
HUSA. DJEKTPUYECKUN KojeOaTreslbHbld KOHTYp. CucreMa 3leKTpOMEXaHHYECKHX
aHajgoruii. Metoapl ompeaeneHuss COOCTBEHHOM 4acTOThl M MEpHoJia KoJIeOaHUi
KOHCEPBATUBHOMN KOJIeOATEIIbHON CUCTEMBI.

Monyns 2. KoncepBaTuBHBIE KojeOaTenbHble cucTeMbl. CBOOOJHBIE KOJICOaHUS
(8uac.)

Jleknus 2. CoctaBieHuEe ypaBHEHHS ABUKEHHUS ISl KOHCEPBATUBHBIX CUCTEM C CO-
CPEIOTOYEHHBIMU TTapaMeTpaMu: KpYTUJIbHbIEC KOJeOaHus JUCKa, KPYTUIIbHbBIE KO-
JebaHus IBYX JMCKOB. DIIEKTPUUECKHUM KOJIeOaTENbHBIA KOHTYp. DHEPIUsl rapmMo-
HUYecKoro ocuusuisitopa. [lepBeiif MHTErpan JBMKEHUS, UM 3aKOH COXPaHECHUS
SHEPIUH.

Jlexmus 3. Cuctema sneKkTpoMexaHndeckux aHajaoruii. CriocoObl BEIYMCIICHHS
COOCTBEHHOM 4YacTOThl U NEpHoJa KoueOaHW KOHCEPBATMBHOW KojeOaTenbHON
CUCTEMBI. MPHU petieHnn auddepeHuanbHbIX YPAaBHEHUH JBUKCHUS; METOJ CTa-
TUYECKOTO OTKJIOHECHHUSI; METOJI PaBEHCTBA MAKCUMAJbHBIX KMHETUYECKOW W TIO-
TEHUUaIbHON 3Hepruil. OnpeneneHue cOOCTBEHHOM 4YacTOThl MPYKMHHOTO MasT-
HUKAa C YYE€TOM Beca MpPYXKUHbI. YHCIeHHasi OI€HKa MOTPEUIHOCTH MOJIYYEHHOIO
BbIpaxkeHus. [leproa MaTeMaTnueckoro MasiTHUKA TIPU ITPOU3BOJILHON aMILIUTY/IE.
N30xXpoHHbIE ¥ HEM30XPOHHBIE KOJICOAHMSI.

Jlexuust 4. CnoxkeHne TapMOHUYECKUX KoJjieOaHuil. ClokeHHe rapMoHUYe-
CKHMX KoJyieOaHuil omHOro HampasiieHus. CrokeHue KojieOaHUM OJIMHAKOBOW Yac-
TOThl. BekTopubie nuarpammel. Konebanus ¢ pasapiMmu gactoramu. buenus. Cro-

JKEHHE KoaeOaHMil ¢ KpaTHBIMH 4aCTOTaMH. Paznoxxenue MNEPUOANICCKOTO KOJIC-
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O0anus B pan @yprwe. [lpumeps! paznoxenus. Cnekrp psna @ypee. UnaTerpan dy-
pre. CiioxeHue KojaebdaHuil, TPOUCXOAAIIMX B PA3IMYHbIX HanpaBieHusx. Croxe-
HUE B3aUMHO MEPHEHINKYISIPHBIX KOJIEOaHUH.

Jlexmust 5 Onucanue Koie6aTeIbHOTO JBMKEHUS C TTIOMOIIIbIO (ha30BOH TI0C-
KocTtd. OCHOBHbBIE TIOHATHUS: (a3oBas MIIOCKOCTh, (pa3oBas TpaeKToOpHs, U300pa-
JKarolas Touka, ¢azoBblii nmopTper. da3oBhlil MOPTPET rApMOHUYECKOTO KoseOa-
HUS: TIPYXKUHHBIA MasATHUK, SJCKTPUUECKUN KoJjeOaTerabHbIH KOHTyp. Pa3oBas
cKopocTh. BpeMms mosiHoro o6opota, coBepiaeMoro uzoopaxatomieid Toukoi. [le-
puo KoieOaHuii MaTeMaTHIeCcKoro MasTHUKA. Da30BBI MOPTPET MABIX Kojeba-
HUW BOJIM3U MOJIOXKEHUsI paBHOBecus. @uHUTHAS U MHOUHUTHASA 00JacTH, pasJie-
JUTENbHAs JIMHUSA - cenaparpuca. OcoOble TOUKU: HEHTp, ceqto. Iloctpoenue da-
30BBIX TPAEKTOPUU METOJOM M30KJIUH. MeTton JIbenapa.

Monayne 3. HekoHcepBaTuBHbIE KoJeOaTenbHble cucTeMbl. CBOOOAHBIE KOJIEOaHUs
(4 gac.)

Jlexkust 6. CB0oOOHBIE KOJIEOAHUSI B HEKOHCEPBATUBHBIX cucTemMax. OCHOB-
HBIE TUIIBI CUJI TPEHUS: CyXo€e (KYJIOHOBCKOE) TPEHUE; TPEHUE, IPONOPLIUOHAIBEHOE
CKOPOCTH; TPEHHUE, MPONOPLUHOHAIBHOE KBAJIPaTy CKOPOCTH; TPEHUE, MPONOPIINO-
HaJIBHOE BBICOKOM CTENIEHHM CKOPOCTH. YPaBHEHHMS JIBWXKECHHS U UX peuieHus. Pe-
LICHUE YPABHEHM Il CUJIbI, HE 3aBUCALIEH OT CKOPOCTU. Pemienue ypaBHeHus ¢
TPEHUEM, MPONOPLIMOHAIBHBIM CKOPOCTH. TpH OCHOBHBIX pEKHMa JIBUKEHUS: KO-
nebatenbHbll pekuM (0<w0), kputnyeckuii pexxuM (6=w0), HekoeOaTe IbHbIH
(TuMUTAIMOHHBIH) pexkuM (0>®0). BenmnuuHb, XapaKTepU3yIOIIUe 3aTyXaHHe KO-
JebaHuil B HEKOHCEPBATUBHOM cUcTeME: KO3 (UUUEHT TpeHus, KodhOUIIMEHT 3a-
TyXaHUs, IEKPEMEHT 3aTyXaHHsl, JOOPOTHOCTb. DHEPreTUYECKUE XapaKTEPUCTUKU
HEKOHCEPBATUBHOM KojebaTelbHON cucTeMbl. VM3MeHeHue sHepruu HEeKOHCepBa-
TUBHOM CUCTEMBI C TEYEHUEM BPEMEHU.

Jlexumst 7. 3aryxaromiye 3JeKTPOMarHUTHBIE KojeOaHus. XapaKTepUCTUKH 3aTy-
XaIolUX AJEKTPOMArHUTHBIX KojeOaHuil. Pa3oBbld MOPTPET IBHKEHHUSI HEKOH-
CEepBaTUBHOM KOJIeOATEIHLHOM CUCTEMBI. 3aTyXaroliue Kojebanus. Bo3pacraromue

KoJiebaHusi. Pa30BbId MOPTPET JTUMUTAIMOHHOTO JBMKEHUS. Da3zoBbIe TPACKTO-
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pHH, OMHCHIBAIOILIUE KOJieOaTeIbHOE ABMXKEHUE MPU KYJIOHOBCKOM TpeHuu. Pa3zo-
BbIE TPACKTOPUM KOJEOATENBHOIO IBMKEHHUS B CIIydae KBAJAPAaTUYHOTO TPEHUS.
[TocTpoeHue (ha3zoBbIX TPACKTOPHIA.

Mopyne 4. BeinyxjaeHnbsle kosnebanusi. KoHcepBaTUBHbIE U HEKOHCEPBAaTHUBHBIC
cuctemsl. (10gac.)

Jlexuus 8. BoinyxeHnbie kosiebanusi. KoncepBaTuBHas kosebarenbHas cuc-
tema. HekoHcepBaTuBHBIE KoJiebaTenbHbIe cUCTeMbl. KOMIUIEKCHAs aMIUIUTY/A.
Ornpenenenue 4acToTbl, HA KOTOPOW aMIUIUTYyJa CMENIEHUS MaKCUMallbHA. Y CTa-
HOBJICHHE KOJICOAHUM MpU pe30HaHCE. 3aBUCHUMOCTb aMIUIMTY/bl KOJeOaTeIbHON
CKOPOCTH OT 4acToThl. Da30BbIE XapaAKTEPUCTUKH.

Jlexuust 9. Bpruncnenue JOOPOTHOCTH MO HIMPUHE PE3OHAHCHOW KPHUBOM.
CBs3p MEXIy IIMPUHON PE30HAHCHOW KPUBOM U NMOCTOSHHOW BpeMeHH. Pa30BbIe
XapaKTEPUCTUKHU KOJeOATeIbHON CKOPOCTH. AMIUIUTY/IHbIE U (Da30BbIe XapaKTe-
PUCTUKH YCKOpeHUs. BbIHyXJICHHBIC 3JEKTpOMarHuTHbie KojeOanus. CBOJHBIC
(bopMyIbL.

Jlexuus 10. MexaHndyeckoe U 3JEKTPUUYECKOE CONMPOTUBICHMS KoJeOaTelb-

HbIX cucTeM. Mnenanc. DnekTpuueckas KosnedarenbHas cucteMa. AMIUIUTYAHbIC
U (a30BbIE XapPaKTEPUCTUKU AIEKTPUUECKUX KOJIEOATEIbHBIX CUCTEM. DIEKTpUYe-
ckuil umnenanc. Eme pa3 o cucreme 3jeKTpoMexaHnueckux aHanoruid. Cocrasiie-
HUE SKBUBAJEHTHBIX CXEM. 3aJlaHue ISl CAMOCTOATENIbHON pabOThl: COCTABIICHUE
CXEMBI 33JJaHHON MEXaHUYECKON CUCTEMBI U €€ AJIEKTPUYECKOT0 aHaIora o UHIu-
BHU1YaJIbHOMY 33/IaHUIO.
Jlexuust 11. BeiHyx)aeHHbIE KoieOaHUs N0 JEUCTBUEM MPOU3BOIBHON BHEIIHEU
BEIHYKJaomen cwibl. [lpunmun cynepmnosuruu. CmenieHne B KoJeOaTeTbHOU
CUCTEME, Ha KOTOPYIO AEHCTBYET MPOU3BOJIbHAS IEPUOAUYECKAS CUJIA C YCIOBHBIM
nepuoaom T1. IlpousBonbHas Henepuoauueckas cuia. Meron unrerpaina Oypee.
Meton cymMMmupoBaHus UMIYJIbCOB. Metos pemieHus auddepeHImaibHOro ypaB-
HEHMUSL.

Monyne 5. Henuneiinbie kosedarenbHbie cUCTeMBI. (4/44ac.).



Jlexuus 12. Henuneitnble Kone0aTeIbHbIE CUCTEMBI. Y paBHEHHS COOCTBEHHBIX
Kosie0aHuil B TuHeitHOM nipuOmmkenuu. [Ipyxunnapiii MmasTHuk. Cuila ynpyroctu
B HEJIMHEWHOM NpUOIMKeHNH. PU3NYECKU MasiTHUK. DJIEKTPUUECKHUI Koeba-
TEJIbHBIM KOHTYP C HHIYKTUBHOCTBIO C ()€PPOMArHUTHBIM CEPACYHUKOM. BhIHy k-
JICHHbIE KOJIEOaHUsI HETMHEIHBIX CUCTEM. 3aBUCUMOCTH aMILJIUTY/ BbIHYKIECHHBIX
KoJ1Ie0aHUM OT pacCTPOMKH YaCTOThl KOHCEPBATUBHOM KOJIEOATENBHON CHCTEMBI.

Jlexuusa 13. Henunelinple konebarenbHble cucTeMbl. HekoHcepBaTHBHAS KO-
nebarenbHas cucteMa. BeiHyX/1eHHbIE KOJeOaHusl.
Pasnen 7. KonebarenbHbIe CUCTEMBI C N CTEIICHSIMH CBOOO,TBI (2)
Jlexuus 14. KonebarenpHble CUCTEMBI C IBYMs CTENEHSIMU CBOOOMBI. YpaBHEHUS
JBHYKEHUSI KOHCEPBAaTUBHON cucTeMbl. [lapiuanbaslie cuctemsl. Pemienne ypaBHe-
Hull nBuxkeHus. CoOCTBEHHbIE YacTOThI. MccienoBanue ypaBHEHUs COOCTBEHHBIX
yactoT. ['padux Buna.
Moaynb 6. Yupyrue BosHbl (4)

Jlexuus 15. BomHoBbIE nponiecchl. Ynipyrue BoaHbl. KnHeMaTnueckoe onuca-
Hue BoyH. [nockue BomHbl. da3oBas cKOpoCTh. qucnepcus. BonHoBoe ypaBHeHueE.
Cdepuueckue BonHbl. [{unuHapuyeckue BoiHbL. CTOsSUME BOJHBI. DHEPIHsl BOJI-
HOBOTO JBIKeHUd. [lotok sHepruu. I'pynmosasi ckopoctbJlekiusa 16. CoOcTBeH-
Hble KoJIeOaHUsI CTEp)KHEW M CTpyH. 3BYKOBBIE BOJIHBL. PacmpocTpaHeHue mpo-
JIOJBHBIX BOJH B yrnpyroi cpene. [lonepeunsie BOHBI. MeTOabI pelieHrst BOJTHO-
BOT'O YpaBHEHMUS.
Mosyib 7. DIeKTpOMarHUTHBIE BOJIHBI (2)
Jlekus 17. DeKTpOMarHuTHBIE BOJIHBL. Y PABHEHHE IUIOCKOW 3JIEKTPOMATHUTHOM
BOJIHBL. BosiHOBOE ypaBHeHHe. @a30Bast CKOPOCTh AIEKTPOMArHUTHBIX BOJIH. Bek-
Top YMoBa-IloliHTHHra. MCTOUHUKM 351eKTpOMarHUTHBIX BOJH. Illkama siekrpo-
MarHUTHBIX BOJIH
Monyns 8. 3akmtouenue [lonBeneHre UTOroB U3yueHUs TUCITUTIIUHEI (2)
Jlexuus 18, 3akmountensbHas. CBoaKa OCHOBHBIX (opMmyn v moHsATHH. [Ipumepsl
UCIIOJIb30BaHUS armapaTa aHajiu3a MpPOILECCOB, MPOUCXOIALINX B KOJeOaTeNbHbIX

CUCTEMax B PA3JIMYHBIX 00J1aCTIX 3HAHUS.
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1. CTPYKTYPA U COJIEP’KAHUE MPAKTUUYECKOM YACTH
KYPCA
IMpakTuueckue 3ansiTus (36 yac., n3 Hux 18 yac ¢ ucmibzoBanuem MAO)

3ansTue 1. YpaBHEeHHUs IBH)KEHHUS 111 KOHCEPBATUBHOM CUCTEMBI C OHOU
CTEIeHbI0 CBOOOABI (24ac.).
[Ipy>XMHHBIN MASTHUK
MaremaTu4eCKui MasiTHUK
DU3NYECKU MASITHUK
DneKTpuYecKuid KojaeoaTeIbHbI KOHTYP
Pemienne TumoBbIX 3a1a4u
3ansaTue 2. OnpenenieHre COOCTBEHHON YacCTOThI U NMEpUOjia KoJeOaHun
KOHCEPBAaTUBHOU KoJieOaTEeIbHOM CUCTEMBI (24ac.).
Mertop cocTaBineHUs ypaBHEHUS JBUKECHUS
CBsi3b CTaTUYECKOTO MPOruda 1 COOCTBEHHON YacTOTHI U eproia KojieOaHuM
[locTpoeHne BEKTOPHOU arpaMMBbl
[TocTpoenue (a3zoBoro noprpera
3ansarue 3. CloxxeHHEe TApMOHUUYECKUX KoebaHui (24ac.).
CrnoxeHne KOJUTMHUAPHBIX KOJIeOaHUMI
CrnoxxeHue nepreHIuKyISIPHBIX KoeOaHui
Pemrenne THIOBBIX 3a71a4
3ausaTue 4. Paznoxxenue nepuogundeckux koiedanuii B psiig @ypoe (29ac. ¢
ucnois3oBannem MAO).
Psan @ypse
Nuterpan Oypee
[IpakTrka npuMmenenus annapara Oypbe B HHXKEHEPHOU MPaKTUKE — pa30oop
KOHKPETHBIX WH)KEHEPHBIX 33/1a4
3aunsiTue 5. DnekTpoMarHuTHeIE Kosiebanus (24ac. ¢ ucnosb3zopanueM MAO).
[TocnenoBarenbHBIN KOJIEOATENHHBIM KOHTYP C MOTEPSIMHU
[TapannenbHbIil KoJIeOaTENbHBIA KOHTYP C TOTEPAMHU
KoHTypsI TpeThero Buaa
Pa300p KOHKpPETHBIX MHXEHEPHBIX 3a7a4

3ansaTue 6. Cucrema 3J1€KTPOMEXAHUYECKUX aHAJIOTUH (24ac. ¢ UCTOIb30BaHUEM
MAO).

COTIOCTaBJICHNE YPAaBHEHUH, OMMCHIBAIOIINX KOJIeOaTeIbHbIE MPOIECCHI B
MEXaHUYECKUX U JEKTPUIECKUX KOIeOaTeTbHBIX CHCTEMAax

Pa300p KOHKPETHBIX MHXEHEPHBIX 3a7a4
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3ansarue 7. [lepexon sHEPIUM B KOHCEPBATUBHOM W HEKOHCEPBATUBHOW CUCTEMAX
MIpU TAPMOHMYECKUX KoJiebaHusx (24ac.).

[loTeHUMabHAsT Y KUHETUYECKAS] SHEPTUS

basanc HEprun B KOHCEPBATUBHOM U HEKOHCEPBATUBHOU CHCTEMAX

Pemienne TMmoBbIX 3a1a4
3ansTue 8. YpaBHeHHE IBUKEHUSA 11 HEKOHCEPBATUBHOM KOJI€0ATEIbHOM
CUCTEMBI. 3aBUCUMOCTh XapaKTepa JBMKEHUS OT 3aTyxaHus (24ac. ¢
ucnojp3oBanneM MAO).

3aBUCUMOCTb CUJI TPEHUS OT CKOPOCTH JIBUKEHUS

KynonoBckoe TpeHue

Pa300p KOHKpPETHBIX WHKEHEPHBIX 33124
3ansaTue 9. torosas koHTpoJibHas padoTa 3 cemectpa (2 yac.).
3ansrue 10. HekoHcepBatuBHbIe KoJeOaTenbHble cucTeMsbl. [locTpoenue
(a3oBbIX TpaeKTopu. (24ac. ¢ ucnoiabzoBanuem MAO).

Cwuita TpeHus, IpONOPIUOHANIBHAS CKOPOCTH

Cuna TpeHus, poNopLrOHaJIbHAS BTOPOI U 00Jiee BBICOKUM CTEEHSIM
CKOPOCTH

Pa360p KOHKPETHBIX UHKEHEPHBIX 337124
3ansTue 11. BoiHyX/1eHHbIE KOJI€OaHUsI KOHCEPBATUBHBIX CUCTEM (24ac.).

CocraBneHue ypaBHEHHS IBHOKCHUS

Petiennie ypaBHEHUs TBU>KCHUS

Konebanus cuctemsl pu pe3oHaHCe

Pemrenne THIOBBIX 3a71a4
3ansTue 12. Boinyx/1eHHbIe K0e0aHUSI KOHCEPBATUBHBIX CUCTEM (24ac.).
CocraBiieHUE ypaBHEHUS JIBUKEHUS

Peuiennie ypaBHEHUs TBU>KEHUS

Konebanus cuctemsl pu pe3oHaHCe

Pemenne TMMoBbIX 3a1a4
3ansarue 13. [lapamerpuueckue konedanus. Henunelinpie konebanus (2yac. ¢
ucnoas3oBanueM MAQO).).

CocraBiieHUE ypaBHEHUS IBUKEHUSA

MeToppbl pellieHus] ypaBHEHUS IBHKCHUS

Pemrenne THOBBIX 3a71a4
3ansTue 14. [IpogosbHBIC BOJHBI B )KUJIKOCTSIX U razax (24ac.).

[IpononbHBIE KOIEOAHUS CTEPKHEN

N3rubnsie koebaHus

Pemrenne THOBBIX 3a71a4
3ansaTue 15. [IpoaonbHbIE U MOMEPEYHBIE BOJHBI B TBEPABIX T€IaX. THUIMbI BOJIH
(2uac. ¢ ucnonszoBanuem MAO).
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Konebanns mnactun

Koneb6anust memOpan

AHanu3 TUMOBBIX MHXKEHEPHBIX 3a]1a4
3ansTue 16. DnekTpoMarHuTHbIC BOJIHBI (24ac.).

BosiHOBOE ypaBHEHHE U METO/bI €0 PEIICHUS

Pemenne TMmoBbIX 3a1a4
3ausitue 17. KonebarenbHbie POIECCH B «OKUBOW» MPUPOJIC U TEXHUKE (24ac. C
ucmoyb3oBanueM MAQO).).
Jluckyccusi — mpe3eHTalusl ¢ 00CYKJIeHHEeM KOHKPETHBIX MPUMEPOB
KOJIeOATENbHBIX CUCTEM.
3ansTue 18 Nrorosas koHTpoibHas padoTa (24ac.).

JlaGopaTopHblie padoTsl (36 4ac.)
JlaGopaTtopnass padora 1. (4 uac) OOmue TpeOoBaHUS K TOATOTOBKE K
MIPOBEJICHUIO JIAOOPATOPHOU PabOThI, MOPSIAOK BBHIMOIHEHUS, OPOpMIICHUST OTYETa
U 3aIuTe JIabopaTOpHOM padOTHI.
Pabota ¢ «PyKkoBOJICTBOM MO pacyeTy HEOMPEACICHHOCTH U3MEPEHUIN.
Pacuer neompenenenHoct nmo tunmy A u no tuny b. Pacuer crannmaptHO#
HEOIpENEICHHOCTH.  Pacuer  paclIMpeHHOM  HEONMPEAECICHHOCTH.  3alucCh
pe3yibpTaTa U3MEPECHUM.
JlabopaTtopHas pabora 2. «3y4yeHnue konebanuii HATIHYTOM CTPpyHBD (4 Yac).

Lenv pabomvl — N3y4nTh KOJEOAHUSI CTPYHBI U BBISICHUTH 3aBUCHMOCTD BIIUSIHUS
HATSKEHUS CTPYHBI Ha €€ COOCTBEHHBIE YaCTOTHI.

Jlabopatopuas pabora 3. «OrmnpejeneHne CKOPOCTH 3ByKa B BO3yXe METOJIOM
CJIOEHUS IBYX B3aUMHO TMEPICHIUKYISIPHBIX KoJebanuii» (4 yac).

Llenv pabomwi: U3ydeHNE CIOXKEHUS B3aUMHO TMEPHEHAUKYISPHBIX KoJeba-
HUI ¢ MOMOIIBI0 ociuTorpada u onpeaesaeHrne CKOpOCTH 3ByKa.

JlaGoparopHas pabora 4. «PamuanbHple KOJICOAHUS IHbE303JICKTPHUUICCKUX
racTun» (4 yac)

Llenv pabomwi: WccaenOBaHUE XAPAKTEPUCTUK KOJIEOATETHHON CHUCTEMBI C
pacrnpeieIeHHBIMHU TTapaMeTPaMHU.
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3anarue 5. 3ammTa 1a00paTOPHBIX BBIMOJHEHHBIX JTAOOPATOPHBIX PadoT B
BUJIe KOH(pepeHmu (4 yac).

JlabopaTopHas pabota 6. «CBOOOAHBIE 3aTyXatONIUE KOJIEOAHUS B AJIEKTPUUECKOM
KOHTYype» (4 Jac).
L]env pabomul: n3yuenne cBOOOIHBIX 3aTyXaIOIMIUX KOJICOAHUI B AIEKTPUIECKOM

KOHTYpE.

JlabopaTtopHas pabora 7. «dddekt Jomnepar (4 gac).

Lenv pabomui: OnipesienieHre CKOPOCTH 3BYKa METOJIOM MU3MEpPEHUs U3MEHe-
HUS 4aCTOTHI.

JlaGopaTtopHas paboTa 8. «BeIHYKIeHHBIC KOJICOAHHS B JIEKTPUIESCKOM KOH-
Type» (4 yac).

Llenv pabomwi: W3ydeHNe BBIHYKJICHHBIX KOJEOAHUN B AJCKTPUUYECKOM KOH-
Type.

JlabopaTtopHas pabota 9. 3aKIOUUTENBHOE 3aHATHE 3alUTa OTYETOB IO BbI-
MOJIHEHHBIM J1a00PaTOPHBIM paboTaM.

I1l.  YYEBHO-METOANYECKOE OBECHEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOILIIUXCA

YueOHo-MeToAn4ecKoe O00ecreyeHrne CaMOCTOATEIbHOM padoThl oOydaro-
muxcs o aucnuriuHe «Kosnebanust u BoHBD nipenctasiieHo B [Ipunoxkenun 1 u
BKJIFOYAET B ceOs:

HJIaH-Fpa(l)I/IK BBITIOJTHEHHS CAMOCTOSITSIILHOM pa6OTBI 10 AMCHUIIJIMHC, B TOM
YKCJIC TPUMCEPHBIC HOPMbI BDCMCHH Ha BBIIIOJHCHUEC 110 KAXKIAOMY 3a1aHUIO,

XapaKTepUCTHKA 3aJaHUM JUIsl CAMOCTOSITEILHOM paboThl CTYACHTOB U METO-
JTAYECKUE PEKOMEHIAIIUH TI0 UX BBITTOJHEHHUIO;

TpeOOBaHUS K NPEICTABICHUIO U OPOPMIIEHHUIO PE3YJIbTATOB CAMOCTOSITENb-
HO paboTHI;

KPUTEPHUH OLIEHKHU BBIMOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXKEHUS LEJEN KYPCA
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KonTpomupye
MBIE MOTYJTH/
pasnenst /
TEMBI
JICIATUTHHEI

Koner u
dhopMHUpOBaHHS
KOMIIETEHIINI

OTallbl

O1ieHOYHBIE CpeNICTBA —
HANMCHOBAHHC

TEKYIIH KOHTPOJIb

MIPOMEKYTOUH
ast aTTecTalus

Mogyns 1

OIIK-1 cnocobHOCTh TIpea-
CTaBJISITh  aJICKBaTHYIO CO-
BPEMEHHOMY YpPOBHIO 3Ha-
HUW Hay4yHYIO0 KapTUHY MHpa
Ha OCHOBE 3HAHUSI OCHOBHBIX
MMOJIOKEHHUM, 3aKOHOB U Me-
TOJOB €CTECTBEHHBIX HAyK U
MaTeMaTHUKH;

OIIK-2 crnocoGHOCTh BHI-
ABIIATH  €CTECTBEHHOHAYY-
HYI0 CYIIHOCTh MHpoOiem,
BO3HUKAIOIIUX B XOJ€ MpO-
(deccuoHaNbHON ACSITENbHO-
CTH, MPUBJICKATh IJIsI UX pe-
LHICHUS  COOTBETCTBYIOLIUU
(bU3HKO-MaTEMaTUICCKUN
amnmapar

I1K-4 cnocoGHOCTBIO OI-
penensTh W aHAIU3UPOBATh
BO3JCHCTBUE  (DU3MUECKUX
(akTOpoB Ha OMOJIOTHYECKHE

00BEKTHI

Brmonnenue u
3alInuTa
1a00paTopHBIX padoT
1,2

Brimonnenue
KOHTPOJILHON paboThI
1

3auer
Bompocsr 1-35

Monyns 2

OIIK-1
IIPEJICTaBIISITh

CIIOCOOHOCTH
aJICKBaTHYIO
COBPEMEHHOMY YpPOBHIO 3Ha-
HUN Hay4yHYIO KapTUHY MUpPa
Ha OCHOBE 3HAHHS OCHOBHBIX
MMOJ0KEHUN, 3aKOHOB M Me-
TOZOB €CTECTBEHHBIX HAyK U
MaTeMaTUuKU,

OIIK-2 cnocoOHOCTh BEI-
SABJISITh ~ €CTECTBEHHOHAYY-
HYI0 CYIIHOCTh TpoOIeMm,
BO3HHMKAIOIIUX B XOJ€ IMpO-
dbeccruoHanbHOU JesTeNbHO-
CTH, MPUBJIEKATh ISl UX pe-
HIEHUS ~ COOTBETCTBYIOLIUMI
(bU3UKO-MaTEMATHIECKUN
arrapare

IIK-4 cnocoOHOCTBIO OI-
peneniaTb W aHalu3UpPOBATH

Brimonnenue U
3aImTa
1a00paTOpHBIX paboT
3,4

Brinmonnenue

KOHTPOJIbHON pabOThI
2

3auer
Bonpocer 36-
57
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BO3/CHCTBUE  (PU3HUECKUX
(akTOpOB Ha OHOJIIOTHYECKHE

00BEKTHI

Mopyns 3 OIIK-1 criocoOHOCTh mpe- Brimosnnenune u 3auer
CTaBJIATh aJICKBaTHYIO COBpe- 3ammTa Bomnpocsr 58-
MEHHOMY YPOBHIO 3HaHMii Ha- | JJADOPATOPHBIX PabOT 68

YYHYIO KapTUHY MHpa Ha OCHO- Brimonnenue
Be 3HAHHS OCHOBHBIX T0JI0%ke- | KOHTPOJILHOM paboThI
HHH, 3aKOHOB 1 METOJOB €CTEC- 3
CTBEHHBIX HAYK U MAaTEMATHKH;

OIIK-2 criocoOHOCTh BBI-
SIBJISITh €CTECTBEHHOHAYY-
HYIO CYIITHOCTh MPOOJIEM,
BO3HHUKAIOIIMX B X0JI€ MPO-
(dheccroHaNbHOM IeATeNbHO-
CTH, IPUBJICKATH IS UX Pe-
LIEHUS1 COOTBETCTBYIOIIMI
(U3UKO-MaTeMaTHICCKUN
armapar

ITK-4 ciocoOHOCTEIO OII-
peAeNiaTh U aHAJIU3UPOBATH
BO3/EHCTBUE PUZNYECKUX
(akTOpoB Ha OUOJIOTHYECKHE

00BEKTHI

[IpenycMOTpeHO POBEICHUE HA IEPBOM JIEKIIMOHHOM 3aHATHH THArHOCTUKU
OCTaTOYHBIX 3HAHUH 10 pa3jiesaM yKa3aHHbIX B 1.2 TUCHUIUIMH. Pa3zpaboTaHbl
TECTHI U BOIIPOCHI JIJISI KOHTPOJIBHBIX OIPOCOB MO KAXI0M TEME, a TAKKE 3 KOH-
TPOJIbHBIX PAOOTHI.

KOHTpOIBHBIE 1 METOAUYECKUE MAaTEPHUAIIbL, & TAKXKE KPUTEPUU U ITOKA3ATEIIN,
HEO0OXOAMMBIE ISl OEHKHU 3HAHUM, YMEHHI, HABBIKOB M XapaKTEPU3YIOLIUE ITaIbI
(dbopMHpOBaHUs KOMIIETEHIIUH B Mpoliecce 0OCBOEHUsI 00pa30BaTeIbHOM Mporpam-
MBI TIpeAcTaBieHbl B [Ipunoxenun 2.

MepeyeHb TMNOBbLIX BONPOCOB /19 UTOrOBOIO KOHTPOANA

["apmonnueckue konebaHusl B KOHCEPBATUBHBIX CUCTEMAaxX. Y paBHEHUE JIBU-
eHus. Pemenus ypaBHeHus ABrkeHUS. CMeleHUe, CKOPOCTh, YCKOPEHUE B KO-
nebaTelbHOM CUCTEME C OJTHOM CTeneHbIo cBOOOIbI. [IprMephl KOHCEpBAaTUBHBIX
KOJI€0ATEIbHBIX MEXaHUUECKUX U ANEKTPUUECKUX CUCTEM.

ypaBHeHI/Ie ABWIKCHUS U €TI0 PCHICHUEC IJII MAaTEMAaTUYCCKOIroO MasdTHHUKaA.
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YpaBHEHUE ABUKEHUS U €TI0 PEIICHUE IS PYKUHHOTO MasTHUKA.

YpaBHEHUE ABMKCHUS U €T0 peLIeHHE sl PU3NIECKOTO MasTHUKA.

VYpaBHEHUE IBUKEHUS U €r0 PELICHUE JIJI1 MATEMAaTUYECKOTO MasiTHHKA.

YpaBHEHHUE ABMKEHHUS U €TO PELIEHUE Ul pe3oHaTopa ['enpMronsna.

VYpaBHeHUE JBUKEHUS U €r0 PEIICHUE ISl KPYTUIIbHBIX KOJIeOaHUM JTHCKa.

VYpaBHeHUE JBUKEHUS U €r0 PEIICHHE JIJIsl KPYTHIBHBIX KOJIeOaHUM ABYX
JIMCKOB.

VYpaBHeHUE JBUKEHUS U €r0 PEIICHUE JIJIS JIEKTPUUECKOro KoJeOaTeIbHOTO
KOHTYpa.

DHeprusi rapMOHUYECKOTO oclusATopa. [IpeBparienre snepruu B kosieda-
TEJIBHOM KOHTYpE.

MeTo/bl BRIUKCIICHHE COOCTBEHHOM YacTOThI U MEepUojia KojaeOaHui KOHCep-
BAaTUBHON KOJICOATEIIbHON CUCTEMBI.

CrnosxeHne rapMoHHUYECKUX Kojebanuil. CioxeHue Koinedanuii OJHON 4acTo-
Thl. CrioskeHue Kojie0baHuii ¢ pa3HbIMU YacToTaMu. buenus. CioxeHnue koyie0aHuit
C KpaTHBIMH yacToTamHu. Pa3iokeHue nepruoanyeckoro kojaedbanus B psiji Oypbe.
CrnosxxeHue KojieOaHuM, MPOUCXOIAUINX B PA3JIMYHBIX HAITPABICHUSX.

Omnucanue Koae0aTeabHOI0 ABMXKEHUS ¢ TOMOIIbIO (pa30Boil mockoctu. Da-
30BBIN TOPTPET FrAPMOHUYECKOTO KOJICOAHUSI.

OnpeneneHre BpeMEHU MOJIHOTO 000pOTa, COBEPIIAEMOT0 U300paKarouei
TOYKOM.

da30BbIi MOPTPET MAJTBIX KOJIEOAHUM BOJIM3HU MOJIO0KEHUSI PABHOBECHS.

[TocTpoenue (a30BbIX TPAEKTOPUN METOIOM U30KJIVH.

[TocTpoenue ha3oBbIx TpaekTopuit MeTo0M JIbeHapa.

HekoHcepBaTuBHbIe KoJeOaTelbHbIe CUCTEMBI. OCHOBHBIE THUIIBI CUJT TPEHHUS.

YpaBHEHUE ABUKEHUS U €TI0 PELICHUE IS KyJIOHOBCKOTO TPEHMUSI.

YpaBHEHUE ABUKEHUS U €TI0 PELICHUE IS CHIIbI TPEHUS, TPOIIOPLUUOHAIBHON
KBaJpaTy CKOPOCTH.

YpaBHEHUE ABUKEHUS U €TI0 PELICHUE ISl CHIIbI TPEHUS, TPOIIOPLUUOHAIBHON

ckopoctu. KonebarenbHbIi peskuM.
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YpaBHEHUE JBUKEHUS U €r0 PELIEHUE IS CUJIbI TPEHMS, IPOIIOPLUYOHAIILHON
CKOPOCTH. JINMUTAlMOHHBIN PEXKUM.

YpaBHEHUE JBUKEHUS U €TI0 PELICHUE IS CUIIbI TPEHUS, IIPOIIOPLUOHAIBHON
ckopocTh. Kputrnueckui pexum.

XapaKTepuCTUKH 3aTyXaloIIUX KOJIeOaHui.

DHepreTUYECKUe XapaKTepUCTUKN HEKOHCEPBATUBHOM KOJIe0aTEIHLHOM CHC-
TEMBI

®da30BbIil NOPTPET IBUKEHUS HEKOHCEPBATUBHOM KOJIEOATEIHHONU CUCTEMBI

®da30BbIil HOPTPET KOJIEOATENBHOIO JBUKEHNS HEKOHCEPBATHBHOM CHCTEMBI.

@Da30BbIM MOPTPET TUMUTALHUOHHOTO JIBUKECHHS.

da30Bbl€ TPAEKTOPHUHU, ONUCHIBAIOLINE KOJeOaTeIbHOE ABMKEHNE TIPU KYJIO-
HOBCKOM TPEHUH.

®da30Bble TPAEKTOPUU KOJIEOATEIBHOIO ABMKEHUS B CIydae CyXOoro TpEeHus

KonebaTenbHoe nBUKEHUE NPU KBAIPATUYHOM TPEHUHU.

BoIHyX1I€HHbBIE KOJI€0aHHsI KOHCEPBATUBHOM CHCTEMBI. Y pABHEHUE JIBHKE-
HUsl. Pellienust ypaBHEHUs JBUKECHUS.

AMIUTUTY/1a YCTAHOBUBILUXCS BBIHYKIEHHBIX KOJICOAHMIA.

Brinyx1eHHbIE KOJIeO0aHs] HEKOHCEPBATUBHOM CUCTEMBI. Y paBHEHUE JABUKE-
HUsl. Pellienust ypaBHEHUs JBUKECHUS.

BrluncieHne 4acToThl, IpU KOTOPOM MaKCUMAJIbHA aMIUIUTyAa CMELIEHUS B
HEKOHCEPBATUBHOM KOJIeOATEIbHON CUCTEME.

YcranoBneHue koneOaHui MpU pe30HAHCE B HEKOHCEPBATUBHOM KOJIe0aTEb-
HOM CUCTEME.

3aBUCHUMOCTh aMILTUTY/IbI KOJIEOAaTEeIbHOU CKOPOCTH OT YacCTOThI B HEKOH-
CEpBAaTUBHOM KOJI€OATEIHHOM CUCTEME.

BrruncneHnne 4acToThl BHEIIHEN BBIHYKIAOLIEH CUIIbL, IIPU KOTOPOU aMILIH-
TyJla KoJe0aTeIbHOM CKOPOCTH MaKCHMaJIbHa.

BrruuciieHre 4acTOThl BHEIIHEW BBIHYKAAIOIIENW CUJIIBI, IPU KOTOPOU aMILIU-

TyJla KOJIe0aTEIbHOTO YCKOPEHHSI MAKCUMAaJIbHA.
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Brruncnenune 1oOpOTHOCTH MO MIMPUHE PE3OHAHCHOM KpUBOH. CBA3H MEXKIY
HIMPUHON PE30HAHCHOW KPUBOM M IIOCTOSIHHOM BPEMEHH.
da30Bble XapaKTEPUCTUKH KOJIEOATEIBHOIO CMEIIEHUS, KOIe0aTeIbHOMN CKO-

POCTH M YCKOPEHUSI B HEKOHCEPBATUBHOM KOJeOaTEILHON CUCTEME.

V. CHIUCOK YUYEBHOM JIUTEPATYPbHI © UHOOPMAIIMOHHO-
METOINYECKOE OBECIHHEYHEHHUE JUCHUIIJINHBI

OcHoBHas JuTEparypa
1. Tepneukuii 11.A. BBenenue B Teopuio KojieO0aTEIbHBIX U BOJIHOBBIX IMPOLECCOB:
yaeoHoe nmocobue/ . A.Tepnenkuii; JlanbHEBOCTOUHBIN TOCYIapPCTBEHHBIN TEXHU-
yeckuid yHuBepcuTeT.- Binanusocrok: U3a-so JIBI'TY, 2007. -248 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:386992&theme=FEFU (22 3k3.)

2. MeaunuHckas 1 6uosiorudeckas pusuka [DNeKTpoHHBIN pecypc] : yueOHHK /
PemuzoB A.H. - 4-e uzn., uctp. u nepepad. - M. : [D0OTAP-Menua, 2013. -
http://www.studmedlib.ru/book/ISBN9785970424841.html

3. PemuzoB A.H. Menuuuackas u Onojgorndeckas Gpusnka: yaeOHuK/
A.H.Pemu3zos.- 4-e uza., ucnp. u nnepepad. — M.:.I'DO0TAP-Meaua, 2012. — 648c.

4, Tumomenko C.I1. Konebanus B nuaxxenepHom aene: lep ¢ aarn. Uzna-e 3-e, cre-
peotunH. M.: KomKnura, 2007.-440c.

5. Kpanpann U.b. Akycruka: Ilep ¢ anrn. M3a-e 4.-M.:Kunxknbiil nom «JInubpo-
kom», 2009.-168c.

5. Tpopumosa T.U. Kypc ¢uszuku: Yued. nocoO. 1 By30B. — /-€. H3., UCIIP. —
M.: Bricm. 1IK., 2007. - 352 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:295007 &theme=FEFU (16 5k3.)

6. Kypc ¢pusuku: Yuebnuk ains By3os: B 2 T. T.1. — 3-e uzn. crep. / I[log pen. B.H.
JlozoBckoro.—CI16.: U3a-Bo «Jlauwb», 2009. — 576 ¢. T. 2. — 3-e uzg.— CII0.: U3n-
BO «JIaHBY, 2009.— 600 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:295568&theme=FEFU (1 ak3).
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http://lib.dvfu.ru:8080/lib/item?id=chamo:386992&theme=FEFU
http://www.studmedlib.ru/book/ISBN9785970424841.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:295568&theme=FEFU

7. CtpenkoB C.I1. Beenenue B Teopuro xkonebanuii. CI10., M., Kpacaonap:
Jlanp,2005. — 437 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:246746&theme=FEFU (4 »k3.)

8. MenunuHckas u 6uonornyeckas Gusnka: COOpHUK 3a1a4. — 2-€ U3ll., nepepad u
non. /A.H.PemuzoB, A.I''Makcuna. DnekTpoHHas OubnuoredyHas cucrema «Kon-
CYyJbTAaHT  CTyACHTA. OJIEKTpOHHAas OUOJHMOTEKa  MEIUIIMHCKOTO  BYy3ay.

www.studmedlib.eu/extra

9. Hapenko, C. H. KpytunbsHble Koie0aHus CTEPKHEBBIX KOHCTPYKIIUHN C OCEBOU

HEOJHOPOIHOCTBIO TEOMETPUUYECKUX XapakTepuctuk 2014

https://lib.dvfu.ru:8443/lib/item?federatedld=131694032&theme=FEFU

10. JIapun, B. C. Pe3onaHCHBIE TTIepeHANPSIKEHUST B 00MOTKaX TpaHC(hopMaTopos.
Y.4. OnpeneneHue 4acToThl KOJIEOAHUN HAIPSHKEHUS B CUCTEME «ITUTAKOIINMI Ka-
oenb-Tpanchopmarop» 2015
https://lib.dvfu.ru:8443/lib/item?federatedld=134476886&theme=FEFU

JIonOJIHUTENBbHAS U CIIPABOYHAS
1.Kanesckuii .H. KonebarenbHbie CUCTEMBI C COCPEIOTOUCHHBIMU TTapaMeTpa-
Mu.- BmaguBoctok: U3a-Bo JlanpHayka, 2004.— 529 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:395042&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:16316&theme=FEFU

1. 'openuk I'.C.Konebanusi u BoHBI. BBeneHNE B aKyCTUKY, pano(HU3UKy U OTI-
TtuKy. M.: ®usmarrus, 1959.-572c. .
2. Kabucos K.C., Kamanos T.®., Jlypse B.A. Konebanust 1 BOJIHOBBIE MPOIIEC-
cel. M.: Komknwura, 2005.-360c.
3. CnpaBoyHMK 1O TeXHUYECKOM akycTuke. [lox pen. M. Xekna u
X.A.Mromnepa. JI.: Cynoctpoenue, 1980.- 438c.
4. Cxyuuk E. IIpocTsie u cnoxxHbie KojebaTenbHble cucTeMbl. MockBa: Mup,
1971. — 558c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:667569&theme=FEFU
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http://lib.dvfu.ru:8080/lib/item?id=chamo:246746&theme=FEFU
http://www.studmedlib.eu/extra
https://lib.dvfu.ru:8443/lib/item?federatedId=131694032&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?federatedId=134476886&theme=FEFU
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http://lib.dvfu.ru:8080/lib/item?id=chamo:16316&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:667569&theme=FEFU

5.

Byn A.3BykoBbie BOJIHBI U UX nnpuMeHeHus: Llep ¢ anrn./ mox pen.

C.H.PxeBkuna. U3a-e 3-e. —M.: U3narensctBo JIKU, 2008 -144c.

HopmaTuBHO-IpaBoBbIe MaTEePHUAJIbI

['OCT 54500.3-2011. PyxoBoncteo MCO/M3K 98-3:2008 HeonpeneneHHOCTD

u3Mmepenus. Y.1 BBeneHue B pyKOBOJACTBO [0 HEOMPEAEICHHOCTH n3Mepenus. 4.3

PYKOBOI[CTBO I10 OIIPCACIICHUIO HCOIIPCACICHHOCTH U3MCPCHU.

http://www.internet-law.ru/gosts/

JIEKTPOHHBbIE 00pa3oBaTe/bHbIEe PecypcChl

. EnuHas xoiexuusi nu@ppoBbIX 00pa30BaTENbHBIX PECYPCOB [DIEKTPOHHBIN

pecypc]. — URL: http://scool-collection.edu.ru

. EnuHoe okHO gocTyna K oOpa3oBaTEbHBIM pecypcaM [DJIEeKTpOHHBIN pe-

cypc]. — URL: http://window.edu.ru

. U3natennscTBO «Jlauby [DIEKTPOHHBIN pecypc]: 3JIeKTpOHHO-OUOIMOTeUHAs

cucrema. — URL: http://e.lanbook.com/

. M3patenbctBO  «lOpaiit»  [DAEKTPOHHBIM  pecypc]:  DIEKTPOHHO-

oubnmoreunas cuctema. — URL: http://biblio-online.ru

. eLIBRARY.RU [3OnextponHblil pecypc|: Hay4yHas 3J€KTpOHHas OuOIMoTe-

ka. — URL.: http://www.elibrary.ru

. 1bo0KS.ru[DnekTpoHHBIH pecypc]: 3JIeKTPOHHO-OMONIMOTEYHAs CHCTEMa. —

URL.: http://ibooks.ru

. Znanium.com[JeKTPOHHBIN pecypc]: IMeKTPOHHO-OMOIMOTEUHAs CUCTEMA.

— URL: http://znanium.com

Ilepeyenb HPOPMALUOHHBIX TEXHOJIOT U
U IPOTPaMMHOI0 o0ecrevYeHust

MecTo pacnosio:keHus
KOMIBLIOTEPHOH TEXHUKH, HA
KOTOPOM YCTAHOBJIEHO IlepeyeHb NPOrpaMMHOIo odecrnevYeHus
NMporpaMMHoe odecreyeHme,
KOJIMYECTBO PA00YMX MeCT

kadeapsl TpUOOPOCTPOCHNS,

— Microsoft Office Professional Plus 2016 — oducHblii naker,

BKJIFOYAIOLIMH  MPOrpaMMHOE  oOecrlieueHue st paboTel ¢

pa3IMYHBIMU TUTIAMU JJOKYMEHTOB;

Ay, E628, — 7Zip 9.20 - cBOOOmHBIN (aiIOBBI apXUBATOP C BBHICOKO
21 CTCIICHBIO C)KAaTHA JaHHBIX;

— ABBYY FineReader 11 - mnporpamma /sl ONTHYECKOTO

pacIo3HaBaHusi CHMBOJIOB;

KomnerorepHsIii kinacc
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http://www.internet-law.ru/gosts/
http://znanium.com/

— Elcut 6.3 Student - nporpamma 1 IpOBeICHHST UHKCHEPHOTO
aHanM3a W JABYMEPHOTO MOJEIUPOBAHUS METOAOM KOHEYHBIX
anemenToB (MKD);

— Adobe Acrobat XI Pro — maker mporpamMm Ui CO3JaHHS H
MPOCMOTpA MEKTPOHHBIX Mybaukanuii B popmate PDF;

— AutoCAD Electrical 2015 Language Pack — English -
TpEXMEpHasl CHCTEMa aBTOMATH3WPOBAHHOTO TMPOSKTHPOBAaHUS U
YepueHus;

— MATLAB R2016a - mnakeT MNOpHKIAgHBIX IPOTpaMM IS
peleHus 3a7a4 TEXHUYECKUX BBIYMCICHUN U OJHOMMEHHBIN SI3BIK
MIPOTPaMMHUPOBAHHSI, HCIIOIB3YEMBIH B TOM MaKETe

V. METOANYECKUE YKA3AHUSA
ITO OCBOEHUMIO JUCHUITJIMHBI

Ha n3ydenue nucuuninuHbl OTBOAUTCS 54 yaca ayIMTOPHBIX 3aHATHN U 90
4acOB CaMOCTOSITCIIbHON PaOOTHI.

Ha neknusix npenogaBaTeab 0OBSICHIET TEOPETHUECCKUM MaTepuai. M3moxe-
HUE MaTepuasa HalpaBJICHO Ha (GopMUpOBaHHE OOMIETPOPECCUOHATBHBIX U MPO-
(dheccroHAIBHBIX KOMITeTeHITMI. Ha madopaTopHBIX 3aHATHIX IPEIogaBaTellb JaeT
METOJMKH TIPOBEJICHUS U3MEPCHUN MapaMeTpOB M XapaKTEPUCTUK 3aJIaHHBIX KO-
nebaTeabHbIX cucTeM. Bo BTOpOI YacTH 3aHATHS CTyACHTaM Mpeajiaraercs pado-
TaTh CAaMOCTOSITEILHO, BBITIOJIHSS YUCICHHBIC pacdeThl MapaMeTPOB U XapaKTepH-
CTHK KOJIeOATEIBHBIX CHCTEM, a TaKXke 0OPMIISS TIPOTOKOJIBI M3MepeHnid. [Ipermo-
JlaBaTeNlb KOHTPOJIUPYET paboTy CTYACHTOB, OTBEYACT Ha BO3ZHUKAIOIINE BOIPOCHI,
MOJICKA3bIBaCT XOJI U METOJ pelieHusl. Ecau MOoMydeHHBIX B ayJUTOPUN 3HAHHM
OKa)XETCS HEIOCTAaTOYHO, CTYJICHT MOKET CaMOCTOSATEIHHO IMOBTOPHO MPOYECThH
JICKITUIO WM COOTBETCTBYIOIIEE MMOCOOME, MPOCMOTPETh MPAKTHKyM C pa300paH-
HBIMH TIPUMEPaMHU.

Brimonaenne n1abopaTopHbIX pabOT CIMOCOOCTBYET MOBBIIICHUIO CTETICHH
dbopmupoBanus npodeccnoHanbHpIx kKommnereHnuii OIIK-1 cmocoGHOCTh mpen-
CTaBJIATh aJCKBAaTHYIO COBPEMECHHOMY YPOBHIO 3HAHUH HAYYHYIO KapTUHY MHUpa Ha
OCHOBE 3HAHMsI OCHOBHBIX IOJIO’KEHUM, 3aKOHOB I METOJIOB €CTECTBCHHBIX HAYK U

matemaTuku; OIIK-2 crmocoOHOCTh BBISBIATH €CTECTBEHHOHAYUYHYIO CYITHOCTH
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npo0JieM, BOZHHUKAIOUINX B XOJ€ MPO(PECCHOHATBHON NEATEIbHOCTH, PHUBIIEKATD
JUISL X PEIICHUs] COOTBETCTBYIOMIMMA (PU3MKO-MaTeMaTHYEeCKuil anmapar.

PexoMeHjanny 10 IUIAHUPOBAHUIO U OPTaHU3aLMU BPEMEHU, OTBEICHHOIO Ha U3Y-
YeHHe AUCIMIUTUHBI MPUBEICHBI B MPUIIOKEHUHN «YUeOHO-METoAnYecKoe odecrie-

YEHHE CaMOCTOSITCIILHOM pa6OTBI 06yllaIOHlI/IXC}I».

JInst OCBOEHUS NUCIUIUIMHBI CJIEAYeT U3YUYUTh UCTOUYHUKHU U3 CIIUCKA OCHOB-
HOM M JOTOJIHUTENILHON JUTEPATyphl, MIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
OXBaTHIBAIOIIMX JAaHHYI0 TEMY, pacCMaTpuBaTh MPAKTUYECKHUE MPUMEPHI MO Te-
MaM, 3HAKOMHUTBLCS C TMOHATUSIMU U OMPEICIICHUSIMU, HaXOJAUTh OTBETHI Ha BOMPO-

Chbl 1JIsI CAMOKOHTPOJIA.
PGKOMGHI[aHI/IH I10 IIOAT'OTOBKC K 3K3daMCHY.

[Ipn mOArOTOBKE K AK3aMEHY CTYIEHTY CJIEAYET IOBTOPUTH JIEKIMOHHBIA Ma-
TEpUAJI, U3YYUTh UCTOUYHUKU U3 CIIMCKA JUTEPATYphl, IIOATOTOBUTHCS K OTBETY HA
BCE BOIIPOCHI, BKIIOUEHHBIE B «IlepedyeHn BOpOcoB K dKk3ameHy». Bo Bpems noa-
TOTOBKH K JK3aMEHY CTYAEHT JOJDKEH CUCTEMAaTHU3MPOBATH 3HAHUS, MOJTYYCHHBIC
UM IIPY U3YYEHUHU OCHOBHBIX TEM JHCLHILIMHBI B TEYEHHE CEMECTpPA. DTO MO3BO-

JACT O6’b€I[I/IHI/ITB OTACIBbHBIC TEMbI B CANHYIO CUCTEMY NUCIHUILIINHBI.

Crnenyer BBIIETUTH MOCHEAHUNA eHb (JTUOO YaCTh €ro) mepes] SK3aMEeHOM JIJIst
JIOTIOTHUTEIHHOTO TTOBTOPEHHSI BCETO 00beMa BOMPOCOB B IEJIOM. ITO MO3BOJISET

CTYAEHTY CaMOCTOSITEJIbHO NIEPENIPOBEPUTH YCBOCHUE MATEPHUAJIA.

VI. MATEPHAJIbHO-TEXHUWYECKOE OBECIIEYEHUE
JUCLHUTIIMHBI

Jlis mpoBeneHWsT WCCIeNOBAaHUM, CBSI3aHHBIX C BBITIOJHEHUEM 3aJaHUs TIO0
IUCIMIUIAHE, a Tak)Ke I OPraHU3allii CaMOCTOSATEIHHONW palbOTHI CTyACHTaM
JOCTYIHO creayiouiee j1adopatopHoe OOOpyAOBaHWE U CIIEUUAIU3UPOBAHHBIC
KaOMHETHI, COOTBETCTBYIOIIUE ICHCTBYIONIMM CAHUTAPHBIM M MIPOTUBOIOKAPHBIM
HOpMaM, a TakkKe TpeOOBaHUSAM TEXHHMKH O€30MacCHOCTH TIpU TPOBEICHUU
y4eOHBIX 1 HAyYHO-TIPOM3BOACTBEHHBIX PaboT:
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HaumenoBanue
000py10BAHHBIX MOMeEIIeHUI
M NOMEINeHMH 115
CaMOCTOSITEeJIbHOM PadoThI

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

JlaGopaTopun xadenpsr Gpusukm,
ayn. D 627

Yacroromep @-551A; vactoromep U3-34; Yactotomep U3-32;
JlaboparopHsie yCTaHOBKH

Hoyt6yk Lenovo ThinkPad X12le Black 11.6" HD(1366x768)
AMD E300.2GB DDR3.320GB

JlaGopaTopus BeraucnurensHoi
TEXHUKH Kadeapbl
npubopoctpoeHus, aya. E 628

Yacrtoromep Y3-54; [Ipubop C1-76; Kommiekt obopynoBanus Nel;
JlaGopaTopHBIM KOMIUIGKT OCHOB pa3pa0OTKH  HHKEHEPHBIX
npuioxenuit 1 cucteM coopa manusix NI USB-DAQ Bundle X-
series;  Y4eOHO-HCCEIOBAaTEIbCKH  KOMIUIEKC ~ MOJIYJIBHBIX
mpuoopoB N1 Modular Instruments Kit

Kowmmerorepusiit kinace, Aya. E628

Mono6iok HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

UuraneHele 32161 HayuHoit
oubmmorexkn J[BDY ¢ oTKphITHIM
JOCTYTIOM K GOHAY

(xopmyc A - yposeHsb 10)

Mono6mok HP ProOmne 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

Ckopoctb gocryna B Matepret 500 MouT/cek.

MynbTuMenuiiHAsE Ay AUTOPUS

npoektop 3-chip DLP, 10 600 ANSI-nm, WUXGA 1 920x1 200
(16:10) PT-DZ110XE Panasonic; skpan 316x500 cm, 16:10 ¢ s.
MIPUBOJIOM; KpeIuIeHne HacTeHHO-1oTotogHoe Elpro Large Electrol
Projecta; mpodeccuonansuas XXK-nanens 47", 500 Ka/m2, Full HD
M4716CCBA LG; noacuctemMa BHICOMCTOYHUKOB JTOKYMEHT-
kamepa CP355AF Avervision; moacuctemMa BHICOKOMMYTAIIHU;
MOJCHCTEMA AyJHOKOMMYTAIlMM W 3BYKOYCHIICHHS, IMOJICHUCTEMA
WHTEPAaKTUBHOTO YympaBieHus; OecnpoBoansie JIBC obecrneyeHs
cucrteMoit Ha 6a3e Touek goctyna 802.11a/b/g/n 2x2 MIMO(2SS)
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[Tpunoxenue 1

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUNMCKON ®EJEPALIUM
denepalibHOE rOCYAApPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHMs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(IBDY)

NHXEHEPHAS HIKOJIA

YYEBHO-METOJINYECKOE OBECHHEYEHUE CAMOCTOSITEJIBHOM
PABOTbBI OBYYAIROLIUXCA
o qucturuinHe «CriennanbHbIe TIaBbl GU3HKH: KOJCOAHMS M BOJTHBI)
12.03.04 - «BuoTexHn4YecKHe CHCTEMBbI M TEXHOJIOTHH
npoduib MenuurHckrue HHPOPMALIMOHHBIE CUCTEMBI
®opma NOATOTOBKH OYHASA

r. BnagusocTok
2018
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IIporpamMmma caMoCTOSITEILHOM PadOTHI CTY/IEHTOB.

BueaynutopHas camocrtosiTenbHas paboTa BKIIOYAaeT B ceOsl CIEeAyIOIIHe
dbopMBbI yueOHOH JAeATETLHOCTH:

- mpopaboTKa JIEKIIHH;

- CAMOCTOSITENIbHOE U3YYEHHE JOIMOJIHUTEIIBHOTO TEMAaTHYECKOTO MaTepralla Kyp-
ca;

- U3y4€HUE OCHOBHOT'O M JONOJIHUTEJIBHOTO TEOPETUYECKOIO0 MaTepuana Io
y4eOHUKaM, TOCOOUSIM, MOHOTpapUsIM, IEPUOTUIECKON JIUTEepaType;

- HOJITOTOBKA K MPAKTUUYECKUM 3aHATHSIM;

- BBITIOJIHEHUE UHUMBUIYaJIbHbIX 3aJJaHUM;

- HOJITOTOBKA K KOHTPOJIbHBIM 3aHSTHUSIM;

- IOJATOTOBKA K CAAY€E DK3aMEHa.

B mpouecce u3yueHus Kypca CTyJIEHTaM JIar0TCsl Ha CaMOCTOSITENIbHYIO Ipopa-
OOTKY HECKOJIBKO TEM, JIOTIOHSIOMIMX JIEKITMOHHBIN Kypc. [Ipy BBIMOTHEHNU UHTUBU-
JyaJIbHBIX 3a/IaHAN CTYACHTHI JOJDKHBI HAUTHA U U3yYUTh JOTOJIHUTEIBHYIO JIUTEPATY-
Py, ClipaBOYHbIe MaTepualibl. B xoie 00yueHus B ceMecTpe MPOBOISATCS KOHTPOJIbHBIE
paboOThI IO OCHOBHBIM pazfiefiaM Kypca.

Texyimii KOHTPOJIb MPOU3BOAMUTCS IYTEM MPOBEICHUS KOHTPOJBHBIX pPadoT
(KP), onienku kayecTBa BBIMOJHEHHBIX MHIAVNBUIYATBbHBIX 3a1aHuil. KoHTposbHas pa-
00Ta npeacTaBisieT co00K0 NepeueHb BOMPOCOB M0 TEMATUKE U3YYEHHOrO paszefia, Ha
KOTOPBIM CTYIEHTHI OTBEYAIOT MHCHMEHHO. BOMPOCH 17151 KOHTPOJIBHBIX padoT mpe-

AOCTaBJIAIOTCA CTYACHTAM 3apPaHecC.
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[Inan-rpaduk BHIMOJHEHUS CAMOCTOSTENbHON paOOTHI MO TUCIUIUINHE

OceHnHuii cemectp

Ne ni/m, JaTa/cpoku Bug CPC [TpumepHbIie dopma KOHTPOJIS
BBITIOJTHEHUS HOPMBI BpeMe-
TeMa paboTHI ——
HEHUe
CBoOoHBIE KOJIEOaHUS B 1-6 uenenu Koucnek- 1 Koncnekrsl
CUCTEMaXx C OJHOU cTerne- cemecrtpa TUPOBa-
HBIO CBOOO/TBI HUE, pe-
HIeHUE
3aj1a4
Pacuet ocHOBHBIX Mapa- 3 Henenst na31 2 WuauBuayanbHoe
METPOB U XapaKTEPUCTUK JIOMaIllHee 3a/1a-
KOHCEpPBaTHBHBIX KoJieOa- HUE
TEJIbHBIX CUCTEM C OJIHOU
CTEMEeHbIO CBOOO/IBI
Crnoxenue konedanuit 7-11 nenenmu | Koncnek- 1 KoncnekTst
TUPOBa-
HUE, pe-
HICHHE
3a1aq
KonTpons Temsr 1 9 Henens Na32 2 WNunuBunyansHoe
JIOMaIllHee 3a/1a-
HUE
@Da30BBIN OPTPET U BEK- 12 nenens Koncnexk- 1 KOHCIIEKTBI
TOpHAs TuarpamMma TUPOBAHHE
OdopmiieHne 0TYETOB 1O 8 Henmens Odopm- 2 3amuTa oT4era
BBHITIOTHEHHBIM J1a00paTop- JIeHHE OT-
HBbIM paboTam yera
CBoOonubie konebanue He- | 13-18 memenu | Koncmek- 2 KoncnekTst
KOHCEPBAaTHBHBIX CHCTEM THUPOBa-
HUE, pe-
IeHUE
3aj1ad
Odopmienne 0T4ETOB MO 12 nepens Odopm- 2 3amuTa oT4eTa
BBITTOJIHEHHBIM JIa00paTop- JICHHE OT-
HBIM paboTam qyera
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Pacder ocHOBHBIX mapa- 15 wenensa I3 3 NunuBunyansHoe
METPOB U XapaKTEPUCTUK JIOMaITHee 3a/1a-
HEKOHCEPBATHUBHBIX KOJIe- HUE

OaTeNIbHBIX CUCTEM C OJIHOM
CTETICHBIO CBOOO/IBI
OdopmiieHne OTYETOB 1O 14 nenens Odopwm- 3amuTa oT4era
BBITIOJTHEHHBIM J1a00paTop- JIEHUE OT-
HBIM paboTam yera
IToaroroBka Kk ceMecTpOBOU 17 nepens IToBTOpE- Hrorosas xon-
KOHTPOJIbHOM padore HUE TEO- TpoJbHas paboTa
peTuue-
CKOTO Ma-
Tepuana
OdopmieHue 0T4ETOB MO 18 nenens Odopwm- 3amura oT4yera
BBHITIOJTHEHHBIM J1a00paTop- JIEHUE OT-
HBbIM paboTam yera

Becennuii cemectp

BrinyxxaeHnsie KosebaHus 1-9 nenenu Koncnexk- Koncnekr
B CUCTEMax C 1 CTemneHbto cemecTpa TUPOBa-
CBOOO/IbI HUE, pe-
ICHUE
3aja4
AHanM3 BEIHYXJICHHBIX KO- 3 Henens Na34 NunuBunyansHOE
nebaHui KOHCEPBATUBHOM JOoMallrHee 3aa-
CHUCTEMBI HUE
Odopmienne OTYETOB MO 4 nenens Odopwm- 3ammura oT4yeTa
BBITIOJTHEHHBIM J1a00paTop- JIEHUE OT-
HBbIM paboTam yera
AHanM3 BEIHYXJICHHBIX KO- S Hepens Na3s NunuBunyansHoE
neOaHni HEKOHCEPBAaTUB- JIOMalIHee 3a/1a-
HOM CUCTEMBI HUE
BrinyxneHHbIe KoeOaHus 13 Henens NJ13-6 KonTposbnas pa-
1O ACMCTBUEM ITPOU3- 6ota
BOJIBHOW CHJIBI
BonHoBbIE nporiecchl 10-17 nenenu | Koncrnek- Koncnekr
cemecTpa THUPOBa-
HUeE, pe-
IEHUE
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3aj1au
OdopmieHne oTYETOB MO 18 nenens Odopm- 1 3ammra oT4yeTa
BBITIOJTHEHHBIM J1a00paTop- JICHUE OT-
HBIM paboTam yera
BosiHoBBIE Mpo1IecCh 17 nenens ce- na3 2 KonTposnbnas pa-
MecTpa 6ota
IToaroroBska K arrecraru- ITocnenusas [ToBTOpE- 2 DK3aMeH
OHHOMY MEPOIIPUATHIO HEJIeNsl ceMe- | HHe Teo-
cTpa puu, pe-
ICHUE
3aj1a4

XapaRTepMCTmca 3aaHuM 1J1s1 CAMOCTOATEJIbLHOM paﬁOTLI CTYACHTOB

B niporiecce nzyuenust kypca “Konebanust 1 BOIHBI CTyI€HTaM JAlOTCS Ha CaMo-
CTOSATENIBHYIO MPOPAaOOTKY HECKOJIBKO TEM, JOMOJHSIIOIIMX JICKIMOHHBINA Kype. [Ipu
BBINOJIHEHUY WHIMBUAYAJIbHBIX 33/IaHUI CTYJEHTHI TOJDKHBI HAWTH U U3YYHTh JOMOJI-
HUTENBHYIO JIUTEPATYPY, CIIPABOYHBIE MATEpUAIIbI, PELLIUTh 3a/1a4l. B xone oOyuenus
B CEMECTpE IPOBOJATCA KOHTPOJIbHBIE PadOTHI MO OCHOBHBIM pasnenam Kypca. Ilo
OKOHYaHHUH CEMECTpa CTYACHTHI JOJDKHBI TOATOTOBUTHCS K 3aUETYy.

Texyumii KOHTPOJIb MPOM3BOAUTCS MyTEM IPOBEICHUS KOHTPOJBHBIX PadoT,
OLICHKH KayeCTBa BBIIOJIHEHHBIX WMHIMBHUIYaIbHbIX 3aJaHuil. KoHTposibHas paborta
NpeACTaBIsieT cOO0K0 MEPEYEHb BOMPOCOB M0 TEMATUKE U3YYEHHOTO Pa3Jielia, Ha KOTO-
PbIil CTYJIeHTBI OTBEYAIOT MMChMEHHO. BOIPOCH! AJ1s1 KOHTPOJIBHBIX PabOT MPeIOCTaB-
JSIFOTCSL CTYAEHTaM 3apaHee. Pa3paboTaHbl TECTBI U BOIIPOCHI U1l KOHTPOJIBHBIX OIPO-
COB I10 K&KI0M TeMe, a TaKke 3 UHIMBHUIYAIbHBIX 3aJJaHUSI B KAKJIOM CEMECTPE.

TpeboBaHus K BbINOJHEHUIO, 0POPMJICHHUIO U 3aLIIUTE
JIa00paTOpHOIl padoThI

B Teuenue cemecTpa CTyAECHTHI BBHINOJIHSIOT HE MEHEE IIEeCTH JlabopaTop-
HBIX paboT.

B pamkax caMocTosITeIbHOM paboThI Mepea KaKIbIM J1a00paTOpHbIM 3aHs-
THEM CTYACHT JOJDKEH U3YYUTh TEOPETHUECKHE OCHOBBI PabOThl, YSACHUTH IIElib,

COJIEp>KaHHME U TOPSIOK BBITIOJIHEHUSI paOOThl, 3arOTOBUTH (hOPMBI TaOJIUI] U3MeE-
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pseMbIX BeIMYMH. B Hayane KaXJ10ro 3aHATHs MPENOJABATENb MPOBEPSIET TOTOB-
HOCTb CTYJEHTOB K BBIIOJIHEHUIO JJA0OPAaTOPHOM pabOThl B 00bEME KOHTPOJIBHBIX
BOIIPOCOB, U3JIOKEHHBIX B KOHIIE OMUCAaHUA KaXJ10M paboTsl. HemoaroropneHHbIe
CTYJICHTBI K BBIIOJHEHUIO JIa0OpaTOpHOM paboThl He nomyckaroTcs. Ilocie mpo-
BEJICHUs pabOThI 32 CYET BPEMEHHU, OTBEJIECHHOTO Ha CaMOCTOSITEIIbHYIO padoTy,
cienyeT opopMuUTh OTUET 10 J1abopaTopHOU paboTe 1o ycTaHOBIeHHOU Gopme. Ha
TUTYJIBHOM JIUCTE OTYETa JOJKHBI ObITh YKa3aHbl Ha3BaHUE By3a, MHCTUTYTA, Ka-
dbenpsl, HOMEp U Ha3BaHKE JIAOOPATOPHON PabOThI, (PaMUIIUS U UHULIUAIIBI CTYICH-
Ta, BBIMOJHUBIIETO pabOTy, €ro MOAIUCH, a TaKke (PaMUITUS U WHUIUANBI IPETo-
naBarens. B oTuere npuBOASATCS KpaTKUE TEOPETHUECKUE CBEJIEHNUS, 1IeJIb padOTHl,
onvcaHue Jab0opaTOpHO yCTaHOBKH, CXeMa IMPOBEJACHUS M3MEPEHUM, pacyeTHbIE
(GbopMyIbl M IPOTOKOJIBI U3MEPEHUN, pe3yibTaThl pacueToB. Heo6xoaumo onpene-
JIMTh U yKa3aTh HEOIPEACICHHOCTh U3MepeHuil. Bece pa3MepHble BETUYUHBI JT0JIXK-
HBI ObITh  yKa3aHbl B pazMepHocT CU. O0s3aTenbHbIM 3JIEMEHTOM OTUETa AOJIXK-
HbI OBITH BBIBOJIBI IO TIpojiesIaHHON padoTe. OpopmileHHEe OTUYETOB CIEAYeT Mpo-
U3BOJUTH B COOTBETCTBHUH C IpaBUJIaMU O0()OPMIICHUS TEKCTOBBIX JOKYMEHTOB B
JAB®Y. 3ammura oTyeTa MPpOU3BOINUTCS BO BPEMS €KEHEAEIBHBIX KOHCYJIbTALNMI B
dbopme yCcTHOTO coOeceJOBaHUs 110 TeMe paOOThI.

He crnenyer mepeHocuTh 3amuTy 1a00paTOpHBIX padOT HAa KOHEL] CEMECTpA.

CryneHTsl, HE MOJYYMBILIKE 3a4eTa MO ABYM JIA0OpaTOpHBIM padoTam, K
BBITIOJIHEHUIO TOCIEAYIOMUX padboT He nomyckatorces. [Ipu 0amibHO-peHTHHTOBON
CUCTEME KOHTPOJIA 32 CBOEBPEMEHHOE BBINOJHEHUE, O(OPMIICHUE U 3aIIUTY J1a00-

paTopHOIl pabOTHI CTYJIEHT MOJIyYaeT 5 OaJlioB.

Metoanueckue matepuansl mist CPC «OITPEJAEJIEHUE CKOPOCTH 3BY-
KA BBO3AYXE METOJA0OM CJIOKEHMHSA JIBYX B3AMMHO ITIEPIIEH-
JAUKYJSAPHBIX KOJIEBAHUW»

1. KpaTkue TeopeTnyecKkue CBeACHUS
Mexannyeckue Bo3MylIeHHs (IehopMaliim), paclpOCTPAHSIONIUECS B YIIPY-
rOM Cpeze, Ha3bIBAKOTCS YIIPYTMMH BOJTHAMM.
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Ecii yacTHIa cpejibl, B KOTOPOil pacrpocTpaHseTcsl MIOCKas BOJHA, HMEET
KOODPJIMHATY Z, TO K0JleOaHHUe YacTHIIb OKOJIO TOJ0KEHHUS PABHOBECHS OMMCHIBAET-
Csl 3aKOHOM

S = Acosalt —z/v), (1)

rie A — ammmaryna; ¢ = of(t—z/v)] — dasza konebanus; ® — Kpyropas 4acTora

(o = 2mv); v — vacTora KojeOaHUs. DTO BhIpAKEHUE €CTh YpaBHEHHUE Oerymieit
BOJIHBI. MrHoBeHHas ortorpadus (t = const) BoHBI MpecTaBieHa Ha puc. 1.

A

S A

\ 4

PI/ICYHOK 1-3aBUcUMOCTh CMCHICHUA OT KOOPAWHATLI B 3aIIaHHLIﬁ MOMCHT BPpCMCHH

PaccrosiHue A, Ha KOTOpOE€ pacHmpoCTpaHsETCs CHUHYCOMAAJIbHAsl BOJIHA 3a
BpeMsi, paBHOE nepuoAy kosnebanuid 7, ecTb anuHa BoJHBI (puc. 1). CkopocTh L
pacnpocTpaHeHUs! BOJIHbI paBHAa CKOPOCTH PaclpOCTpaHEHUs JaHHOU (pa3bl Koje-
OaHus U aBisieTcs pa3zoBoi ckopocThio. Cre0BaTeNbHO,

U:%:M. (2)

JIBe pa3iauvHbIC TOYKH CPEAbl, UMEIOIINE COOTBETCTBEHHO KOOPIAWHATHI Z; M Zp,
OyIyT UMETh pa3HOCTh (a3 KojaeOaHu

22_21:27.522_21. (3)

AP=®
? ) A

Takum oOpaszom, 3Hast AQ, Z; U Z;, MOXXKHO HalTH A, a u3 (2) HAUTU CKOPOCTH
BOJIHBI, €CJIM U3BECTHA V.

Pa3nocth (a3 konebanuii A@ B IByX TOUKaxX Cpejbl, B KOTOPOH pacmpocTpa-
HSETCSl 3BYKOBasi BOJIHA, HAXOJAT, MOJIb3YSICh METOJOM CIIOKEHUSI JBYX B3aUMHO
MEePIEeHIUKYJISIPHBIX KOJICOaHUM.

YpaBHeHus kosiebaHuii mo ocsiMm X, u Y UMEIOT BUJ]

x=Acosot +,); y=A, coslot+q¢,),
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IZI€ P10 U Pp0 — HauasbHbIE (a3bl (t = 0). [Ipu crokeHun Takux KojaeOaHU pe3ylib-
TUPYIOIIAs TPAEKTOPHSI ONTUCHIBACTCS ypaBHEHUEM

2 2
X— y——ﬂCOSA(p sin®Ag. (4)

AR AN

OTO ypaBHEHHE DJJUIUIICA, OCH KOTOPOIO OpPUEHTHPOBAHBI OTHOCHTEIBHO
oceil X u Y nmpousBosibHO. Ecny pazHocTh (a3 paBHa HyJIO, TO MOJIY4YUM ypaBHe-
HUE MPSMOWU,

Pucynok 3-Crnoxenue AByX B3aMMHO MEPHEHAMKYJSPHBIX KoJeOaHMIi: pa3HOCTD
(a3 paBHa HYJIIO

IPOXOMAIIEH Uepe3 Havyalo KOOPAMHAT, TAHTEHC yIia HAaKJIOHA KOTOPOM ompese-
JIIETCsI OTHOIIIEHHEM aMILTUTYJI CKJIaJbIBacMbIX KojieOanmii y=(A,/A)x (puc. 3).
Eciii IOCTENEHHO MEHSTh PA3HOCTh (a3 CKIIaJbIBAEMbIX KOJE€OAHHUIA, TO TPaeKTo-
pUst DIEKTPOHHOIO Jydya Ha dKpaHe OCHULIorpada IPHHUMAET PA3IMYHBIA BUJL CO-
TJIaCHO ypaBHEHHUIO (4).

Ha puc. 4 u3oOpakeHbl HEKOTOpPbIE TPACKTOPUU C yKa3aHUEM COOTBETCT-
BYIOIIIUX pa3HOCTeH (a3 ckiaapiBaeMbIX KosieOanuil. CTpenkaMu yKa3aHO HarpaB-
JICHUE NIBUKEHUS TOYKH, YYaCTBYIOUIEH OJHOBPEMEHHO B JBYX B3aUMHO IEpIICH-
JTUKYJISPHBIX KOJICOaHUSIX.

/7 ONNNOL/
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0 /6 /2 50/6 = Tn/6 3n/2 11n/6 2=n

PucyHok 4- TpaeKTOpUM pe3yJIbTUPYIOUIErO KOJIEOaHUs ISl HEKOTOPBIX pa3HOCTEN

da3

CrnenoBaTeNbHO, TIO BUAY W TIOJIOKEHUIO TPACKTOPUH MOKHO OIPEICITHTH
pa3HocTh (pa3 nByx konebanuil. PazHOCTH (a3, B CBOIO ouepe/p, 3aBUCUT OT pac-
CTOSIHUS { MEXIy TUHAMHKOM M MUKpoQoHOM. Ecim 3T0 paccTtosiHue MEHSTh, TO
OyneT u3MeHsIThCs (popMa ykazaHHOM BhIlIe TpaekTopuu (cM. popmyiy (3)).

[Ipu n3mMeHeHnn paccTosiHusl { Ha JJIMHY 3BYKOBOW BOJIHBI Pa3HOCTh (a3 Ko-
ne0aHui, MOIaBaeMbIX Ha ocLuuIorpad, u3MeHsercs Ha Ag = 2xn. Cle10BaTeNbHO,

HauMEHbIIIEE PACCTOSTHUE MEXKIY JBYMsI COCEAHMMHM IOJIOKEHHUSIMU MHUKpPO(QOHa,
IpU KOTOPOM Ha 3KpaHe ocuuiuiorpada noJHOCThIO MOBTOpsieTCsl GopMa KaKaon
u3 (puryp, NpuBEIECHHBIX HA PUC. 4, paBHO JJIMHE 3BYKOBOM BOJIHBI

gminz}\‘ﬂa Eminzzl_zoi

rae Zo — Onmxkaifiiiee K JUHAMHUKY TOJO0KEHUE MUKPOQOHA, OTBEYAIOIIEe Ka-
KOW-nbo opme Gurypsl; Z; — cienyroilee MojgoKeHrne MUKpodoHa, COOTBETCT-
Bytoliee To xe ¢opme purypol. Eciu nannas gpopma purypsl Ha s3KkpaHe OCLUII-
jorpacda nmoBTOpUTCA N pas, To A=//n.

KonTpoJsbHBIe BONIPOCHI

1. Yro HazbiBaeTcs (ha30BOil CKOPOCTHIO BOITHBI?

2. Hanmummre ypaBHeHust Oeryiieil iockoi BoiaHbl. UTo HazbiBaeTcs (a3oif, aM-
IUTUTYJI0M, YaCTOTOM KOJIeOaHuit?

3. B ueMm cymHOCTh MeTO/Ia OompeeieHus L B JaHHOW padboTe? Kak cBs3aHbI A U
v? Kak onpenenstor A?

4. Kaxue KpuBbIe TIOTYYalOT B pPE3yJbTaTe CIOKEHUS JBYX B3aUMHO TEPIICHINKY-
JISIPHBIX KOJIEOAHMH, OT Yero 3aBUCUT UX Gopma?

CPC UBYUEHUE KOJEBAHUM HATSIHYTOM CTPYHBI

Lenv pabomvl — U3yunTh KOJEOAHUS CTPYHBI U BBISICHUTH 3aBUCUMOCTH BIIUSTHUS
HATSDKEHUS CTPYHBI HA €€ COOCTBEHHBIE YaCTOTHI.
KoHTpoJibHBIE BONIPOCHI

1. Kax BO3MOHO OCYyIIIECTBUTH BO30YXk/I€HNUE KOIeOaHUI CTPYHbI?
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2. KakoBbl Bo3MOXxHBIE (POPMBI KOJIEOAHUI CTPYHBI, 3aKPEIJIEHHOM ¢ 000uX
KOHIIOB?
3. Kak paccunrtaTh COOCTBEHHBIE YaCTOTHI KOJIEOAHUM CTPYHBI, 3aKPETIIEHHON
¢ 000UX KOHIIOB?
4. Kak BiusieT cuia HaTSDKEHUS CTPYHBI HA €€ COOCTBEHHBIE YaCTOTHI?
5. OOBACHUTH MEXAHU3M BO3HUKHOBEHHUS CTOSYUX BOJH.
CPC CBoboanble 3aTyxarouye KojeOaHus B 3J1€KTPUUECKOM KOHTYpE

[lenb pa®oTHI: U3yyeHUE CBOOOIHBIX 3aTyXAIOIIUX KOJEOAHUN B AJIEKTPUUECKOM
KOHTYPE.

3aaya: onpeeleHne XapaKTePUCTHK 3aTyXaloX KoueOaHuil.

Kparkas teopus

PaccMoTpH 3iieKTpUyYecKuil KoieOaTeNnbHbIl KOHTYp, COCTOSIIHMA M3 IMOCIeI0Ba-
TEJIbHO COEIUHEHHBIX KaTYUIKW MHAYKTUBHOCTH L, emkoctu C U CONpOTHBIECHUS

R (pucynox 1).

™~ ™~
K, | K,
q
c= Tk

Pucynox 1 —KonebatenbHblit KOHTYp

J11s1 BOSHUKHOBEHHMsI CBOOOAHBIX KOJIEOaHU B KOHTYPE pa30MKHEM Kitod 1,
3aMKHEM KJII0Y 2 U COOOIMM KOHJEHCATopy 3apsan (. Mexmy oOkiIaakaMu KOH-
JIeHcaTopa MosIBUTCS HampsbkeHue, papHoe DJIC Gatapeu. PazoMkHeM Kirod 2 U
3amkHeM kitou 1. Tlox geificTBreM HampsiKEHHUs 3apsibl HAUMHAIOT MEPETEeKaTh C
OJIHOM OOKJIaKu Ha Jpyryto. Uepes kaTymiky noredeT TOK. [losBiaeHue 3aeKkTpu-
YECKOTo TOKAa B KaTyllKe, 00Jafaroneil MHIyKTUBHOCTBIO, COIPOBOXKIA€TCA BO3-

HUKHOBEHHEM MarHuTHOTO 1ot u oopazoBanuem DJIC camoumnaykiuu. 3JIC ca-
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MOMHAYKIIMU TPENSTCTBYET YBEIWYEHUIO TOKA, Pa3psKAIOIIEr0 KOHIAEHCATOp, U
YMEHBUICHUE HANPSHKEHHUS Ha HEM NIPOMCXOIUT HE MIHOBEHHO, a IMOCTENEHHO.
Pa3pspkasce, KOHACHCATOP OTAAET 3HEPIUI0 IBIKYIIMMCS 3apsiaM, U B MOMEHT,
KOTJla HampsDKEHHE HAa HEM CTaHeT PaBHBIM HYJIO, BCS €ro dHEprus OyJaeT oTaaHa
JBIDKYIIMMCS 3apsiaM, U CUjla TOKa JOCTUIaeT MAaKCUMaJbHOW BEIWYMHBL. s
UJICATIHOTO AJIEKTPUYECKOTO KOHTYpa 0€3 NoTeph NepBOHAaYaIbHAs SHEPTUS DJIEK-
TPUUECKOTO TOJISl KOHACHCaTopa OyJeT paBHA YHEPTUH MAarHUTHOTO TOJIS KaTyIIKU
B TOT MOMEHT, KOT'/1a TOK JIOCTUTHET MaKCUMaJIbHOIO 3HaueHus. Korna Hanpsoke-
HUE Ha KOHAEHCATOpE CTAJIO PABHBIM HYJIO, TOK TaKX€ HE MOYKET HCYE3HYTh
MTHOBEHHO — 3TOMy mpersarctByeT J/IC caMOMHIYKIIMM KaTyIIKH, KOTOpas Te-
IIepb NPEMATCTBYET YMEHBIICHHUIO CUJIbI TOKA U MOJJEP/KUBAET €r0 B MPEXKHEM Ha-
npasiaeHuu. [Ipu 3ToM BHOBB 3apsiKaeTcsi KOHACHCATOP, U MPOLECC 3apsiAKU Ipo-
UCXOJMT JI0 T€X IMOp, IIOKa CUJIa TOKA HE CTAaHET paBHOM Hyt0. Mexay oOknaaka-
MU KOHJIEHCATOpa CHOBA MOSBUTCS HAIPSHKEHHE, TPOTUBOIOJIOXKHOE 1O (haze uc-
XOJIHOMY. B TOT MOMEHT, Korjja cuja ToKa B KOHTYp€ CTaHET paBHOM HYJIO, SHEP-
I'Usl DJIEKTPUYECKOI0 KOHTYpa CTAHET MaKCUMAaJIbHOW, & MarHUTHOTO TOJII - paB-
HoM (. B pmanpHeleM KOHAEHCATOP CHOBA CTAaHET Pa3psKaTbCs, YTO MPUBEAET K
NOSIBJIEHUIO TOKA IIPOTHUBOIIOJIOXKHOTO HAIPABJICHUsI, KOTOPBIN €lle pa3 nepesapsi-
JUT KOHJIEHCcaTop, U.T..I. Eciii B KoHType oTcyTcTBYIOT oTepu (R=0), To sHEprus
ANEKTPUUECKOM CHUCTEMBI OCTAETCA MOCTOSHHOM, M MPOMUCXOAMT JHIIb MEPEXO]
HHEPIrUY MarHUTHOTO MOJIs, 3alIaCEHHOrO B KaTYIIKE, B SHEPTUIO JIEKTPUYECKOrO
MOJIs, 3alaceHHYI0 MEXJy OOKJIaJKaMH KOHJEHcAaTtopa, U HaoOopoT. OIHAaKO BO
BCSKOM PEaJIbHOM KOHTYpPE COIMPOTUBIIEHUE HE PABHO HYJIIO (3TO U COMPOTUBIICHUE
COCMHUTENBHBIX MPOBOJOB, OOMOTKM KaTYHUIKW HHAYKTHBHOCTH...). [loaTOomMy
HHEPrUs JIEKTPUUYECKUX KOJEOAHUI MOCTETNIEHHO YMEHBIIAETCs, Iepexods B Tel-

JIOBYIO, U KoneOaHus 3aTyXxaroT.

3anuiemM ypaBHEHHE CBOOOJHBIX KojiebaHui B KOHType. B cooTBercTBUM C
npuHiunoMm Kupxroda cymma najgeHuil Hanps>KeHU Ha BCEX AJIEMEHTaX KOHTypa

paBHa O:
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.. .. q
L+ Rg+—=0, 1
A+R4+ 5 (1)

BBenem nonsiTHe cOOCTBEHHOM 4acTOThl KOHTYpa ®, U KoddduimeHTa 3aTy-

XaHUAg O

@y =——  S=-—- . 2

Tenepb ypaBHenue (1) MOkKHO 3anucaTh B CTAaHIAPTHOM BUJIC
g+ 284+ m>q=0. (3)

Pemenne nuddepeHnmaibHOro ypaBHEHHSI UMEET BUJ

q(t) = gpe™ cos(@'t + @), 4)
riue
o =0 -8 (5)

OINpEENSIET YacTOTy KOJeOaHuil, a (¢p — HadaIbHYyI0 a3y koneOanuii. BennuuHel @
u 0 onpenensitoTcss HayaJlbHBIMHU YCIOBUSMU. AMIUINTY1a KOJieOaHUI onpeens-

3t

CTCA BBIPAXKCHUCM A(t) =(Q,6 " H 3aBUCHUT OT BPpECMCHH. 3aTyxa10mHe KoJIcOaHMs HE

SIBIISIFOTCS TAPMOHUYCCKHMH.
Xapaktep 3aBucumoctu ((t) ompenensieTcs COOTHOIICHHEM MEXIY BEIUYMHAMH
COOCTBEHHOM 4acTOTHI U KOd(ppuImeHTa 3aryxanus, T.e. mapaMmerpaMmu Koutypa R,
L, C. Ecam akTuBHOE CONPOTHBIICHHE KOHTypa Majo, 4acToTa KoJieOaHWH '
0Jin3Ka K COOCTBEHHOM 4acToTe KOHTYpa o . CBOOOAHBIC 3aTyXarolue KojaeobaHus
MIPUBEJICHBI HA pUC.2.

MakcuMyMbl, HYJIM ¥ MHHHEMYMbI (DYHKIIMM HAOJIIOAIOTCS 4epe3 paBHBIC

MIPOMEKYTKA BPEMEHU, PaBHBIE MEPUOAY TaPMOHHUYECKOW (YHKIIMH COS(w't+ ).

["oBopAT, YTO 3TH KOJNIEOaHUS 00JIANAIOT YCIOBHBIM NEPUOOOM, Yepe3 KOMOPbIU No-
emopstomces Hyau @yuxkyuu. OTCIOAa CIeAyeT, 9TO TPHU JOCTaTOYHO MAaJlOM 3aTy-
XaHUU COOCTBEHHAsi YacToTa KojeOaHWil peasbHOW KOJIeOaTeNbHON CHCTEMbI
(cuCTeMBI ¢ 3aTyXaHHEM) MaJIO OTIUYACTCS OT MICATBHOM KOJeOaTeIbHONW CHUCTE-

MbI (cucTeMbl 0e3 3aTyxaHusi) . YciaoBHbIA nepuog Tl konebGaHuil HEKOHcepBa-
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TUBHOM KOJe0aTeNbHON CHUCTEMBI (CHCTEMBI C 3aTyXaHHEM) HECKOJBKO OOJbIle
nepuoaa 10 wumeambHON KoJIEOATENBbHOM CHUCTEMBbI 0€3 TPEHHs, MPU JOCTATOUHO
MaJIOM 3aTyXaHHU O COOCTBEHHAs 4acTOTa KoJIeOaHUN peabHOU KoJeOaTelbHOM
CHCTEMBbI (CUCTEMBI C 3aTyXaHHEM) Majio OTJIMYAeTCs OT UAeaIbHON KojebaTelb-

HOU cHCTeMBbI (CUCTEeMBI 0€3 3aTyXaHus).

q
AON
TN AW
- A{+T)
ﬂuf\l >/

Pucynok 2- CB0OO1HbIE 3aTyXaroIue KojaeoaHus

27 2—7[276

— T > .
w/a)oz —or o (6)

3aryxaHue KoJeOaHuil IPUHATO OLEHUBATH JIOTApUPMUUECKUM JIEKPEMEHTOM

Tl:

3aryxaHus. OTHOILIEHHWE aMIUIUTYJ, PAa3[EJICHHBIX YCJIOBHBIM IEPHUOAOM, JIacT
JEKPEMEHT 3aTyXaHHus, a €ro Jorapudm - jorapupMUUYEcKuidl TeKpEeMEeHT 3aTyXa-
HUs. Jloeapugmuueckuii Oekpemenm 3amyxanusi ecms eIU4UHA, 0OPAMHAS YUCTY

Konebanuii N, 3a KOMopoe amMniumyoa YMeHbUaemcs e pas.
. At ;
9 — ( ) — ele
Alt+T)
Uem MmeHbInie gorapuMUUECKHU JEKPEMEHT 3aTyXaHus, TeM OJrke KoieOaHus B

. 0=Ing" =T, (7)

KOHTYp€ K TapMOHHYECKUM, TeM OO0JIbIIIEe YHCIIO KOJIeOaHUIl B CUCTEME TIPH 3a/1aH-

HBIX HaAYaJIbHBIX YCIIOBUAX.
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OHepreTuveckre MOTepU B KOHTYypE MPHUHITO XapaKTepHU30BaTh JOOPOTHOCTHIO

KoHTypa Q

rane W- sHeprusi, 3anaceHHasi B KoHType, AW - yMeHbIIeHue SHEPTUU 3a MEePHO/I,
Ne — uncio kKonebaHuii, COBEpIIaEMbIX 32 BpEMsl, B TEUEHUE KOTOPOTO aMILTUTY1a
YMEHBIIIAETCS B € pa3 (MpUMepHOE 3HaYCHHE OCHOBAHMS HATYPaJbHOTO Jorapud-
Mma 2,718).

C yBenuueHUEM aKTUBHOTO COMPOTUBIEHUS R morapupmMuveckuii 1eKpeMeHT 3a-
TyXaHUsl pacTeT, JOOPOTHOCTh KOHTYpa YMEHBIIIAETCS, YMEHBIIIAETCS U YUCIIO KO-
nebanmii. [Ipr R>2VL/C xone6anuii B KoHType BooOIie He HaGmromaeTcs (pHCy-
HOK 3). 3HaueHHe, IPU KOTOPOM KOJIEOATENbHBIA PEXHUM MEPEXOIUT B all€pUOIH-

t-IGCI(I/II\/'I, Ha3bIBAIOT KPUTUYCCKUM COIIPOTHBJIICHHUCM.

(1)

2
0 _tr‘-\______________...h"t

Pucynox 3 —anepuonnueckunii pexum (0>m0, R>Rkp)
KoHTposibHbIE BOIIPOCHI
1. JlaitiTe ompeneneHusl NEKPEMEHTA 3aTyXaHUsl U JOrapu(pMuUYecKoro JIeKpe-
MEHTa 3aTyXaHUsl.
2. Tloscuute hU3UYECKHUI CMBICT TOOPOTHOCTU K0JIEOATEIBHOTO KOHTYpA.
3. 3anumute GOpMYIIbI, OMUCHIBAIONINE MMOBEICHUS aMIUTHTYbI 3aTyXaroluX
KOJIeOaHMI1 BO BpEMEHH.

4. SIBnsitoTCA M 3aTyXarolue KojieOaHusi TapMOHUYECKUMHU?
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5. BeiBenure muddepeHnranbHoe ypaBHEHHE, OIKCHIBAIOIIEE 3aTyXalollue
Kosie0aHus, AJIs SJIEKTPUUECKOTO MOCIEA0BATEIHLHOTO KOJIeOaTeTbHOT0 KOH-
Typa

6. BeiBenure muddepeHInanbHOe YpaBHEHHE, OIMCHIBAIOIICEe 3aTyXalollue
KOJIe0aHUs, JIJIS MAPAJLIEIBHOTO AJIEKTPUIECKOTO KOJIE0ATEIEHOTO KOHTYpa

7. BeiBenure muddepeHraIbHOe ypaBHEHHE, OIMCHIBAIOIICE 3aTyXaloIIHe
Kosie0aHus, ISl MPY>KUHHOTO MAasiTHUKA C TPEHUEM.

8. Pemmre nuddepeHnmaibpabie YpaBHEHUS, yKa3aHHbIe B 11. (5-7). [IpuBenute

9. Kak Oyner MeHAThCA aMIUIMTyna KoieOaHUl KOHTypa, €CIHM yBEIUYUThH
paccTosiHrue MEXTy 00KIaIKaMH KOHEHcaTopa B 2 pasa.

10. Kak mu3meHsieTcst xapakrep KojieOaHui MpH YBEIMUYCHUH MTOTEPh B JICKTPHU-
YECKOM KOHTYpE.

11. byayt nu Habmonatees koiaebanus B koutype npu R-0, L 0

12. Moryt 51 B KOHTYpe, coctosiiieM u3 R u C, Bo3HUKATh CBOOOHBIE KOJIE-

Oanusg?

39



IIpunoxenue 2

MMHUCTEPCTBO OEPA3OBAHMS 1 HAYKU POCCUMCKOM ®EJIEPALIMN
denepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHIE
BBICIIIETO 00pa30BaHUs

«/{aJabHeBOCTOYHBIN (heaepaibHbIN YHUBEPCUTET»
(ABDY)

NHXEHEPHAA HIKOJIA

®OHJ] OIEHOYHBIX CPEJICTB
no aucuuiuiie «CnenuajibHble IJ1aBbl PU3NKU: KOJIeOaHUS U BOJTHBD)
Hanpasiaenue noaroroBku — 12.03.04
«bHoTeXHUYeCKHEe CUCTEMbI M TEXHOJIOTHMN
npoduie «MeaurnHcKue HHPOPMAITMOHHBIE CUCTEMBbI
®opMa NOATOTOBKU OYHAaA

BiaaaguBocTok
2018
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MMacnopt ®OC

Ko u popmynupoBka
(bopmy.up Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIeTeHI[HH
OIIK-1 OCHOBHBIC MOJIOKCHUS, 3aKOHBI I METOJbI €CTECT-
CIIOCOOHOCTh ~ TMIPEJACTABIIATH | 3HACT BEHHBIX HAYK U MaTEMAaTHKH B 00JIACTH OMKMCAHUS
aJICKBaTHYIO COBPEMEHHOMY KOJIe0aTeIbHBIX CUCTEM
YPOBHIO 3HAHUH HAyYHYIO [IpuMeHSITh OCHOBHBIC TIOJIOKEHUSI, 3aKOHBI U Me-
KapTUHY MHpa Ha OCHOBE | YMeer TOJbl €CTECTBEHHBIX HaYK M MaTeMaTHUKH IIPU aHa-
3HaHUS OCHOBHBIX ITOJIOXKE- JM3€ KOJIeOATEeNIbHBIX CUCTEM Pa3IMYHON MPUPOIBI
HHUM, 3aKOHOB M METOIOB €C-
Metonamu aHanm3a KojleOaTeIbHBIX CHCTEM pa3-
TECTBEHHBIX HAayK W MareMa- | Bnaneer .
JIUYHOU MPUPOJIBI
THUKH
OHK'62 3naer OcHOBHbBIE 3aKOHBI, OIMCHIBAIOIINE ITOBEIACHHE
CHOCOOHOCTE BBIABJIATE CCTC- KOJICOATEIIPHBIX CUCTEM PA3TMYHON TTPUPO/IBI
CTBEHHOHAYYHYIO CYIIHOCTh
npo6ieM, BOZHMKAIOUIMX B BrisBuTh CYILHOCTD npoOJIeMbl, COCTaBUTh MO-
x0J1e PO eCCHOHANBHOI Ywmeer JieNb K0J1e0aTebHOM CUCTEeMBI U C(hOPMYIUPOBATh
JEATENbHOCTH,  IPHUBJIEKAThH YCIIOBHA €€ NPUMCHCHHA
JUIS MX PEIIEHHs COOTBETCT- Merogamu  (U3UKO-MAaTEMAaTHYECKOTO armapara
BYIOH_II/Iﬁ (1)1/[31/[1(0- BﬂaneeT AJid ONpCACICHUA MapaMCETPOB U XapaKTCPHUCTHUK
MaTeMaTHuecKuil anmnapar KOJieOaTeIbHOW CHCTEMBI M BOJIHOBOT'O ITpoIiecca
3naer OCHOBHBIC (DAKTOPBI BO3/ICHCTBHS (PU3HUCCKUX
K-4 (axTOpOB HA OMOJIOTHYECKUE OOBEKTHI
CIIOCOOHOCTBIO OTPEACIIATh U .
. aHAJIM3UPOBATh BO3JICHCTBHE PU3HUECKHUX (DAKTO-
aHAIM3WPOBATh BO3JACUCTBHE | YMeeT
POB Ha OMOJIOTUYECKHE OOBEKTHI
¢busznueckux (QakTOpoB Ha
Orosornyeckue 0OBbEKThI Braneer METOIaMU aHaJIN3a BO3ICHCTBHS (PU3HUCCKUX
(akTOpOB Ha OMOJOTHYECKUE OOBEKTHI
KouTponupye OneHouHbIE CPECTBA —
Mmbie Moayiu/ | Kombr u ITAaIbI HAUMEHOBAHHE
paznensl / dbopMupoBaHUs TEKYIIUA KOHTPOJIb | MPOMEKYTOUH
TEMBI KOMITETCHIIHI as aTTecTarus
JIUCITATITUHBI
Monyns 1 OIIK-1 crocoOHOCTh | Beimonuenue " 3auer
MPEJCTaBISITh  AJEKBaTHYHO | 3alluTa Bompocsr 1-35

COBpPEMEHHOMY YpPOBHIO 3Ha-
HUW HAy4YHYIO KapTUHY MHpa
Ha CHOBE 3HAHHS OCHOBHBIX
MOJIO)KCHHUI, 3aKOHOB M Me-
TOJOB €CTECTBEHHBIX HAyK U
MaTEMaTHKHU;

OIIK-3 cnocoOHOCTH BBI-
SIBJIATH
HAay4YHYI0 CYIIHOCTH TIPO-
071eM, BO3HHMKAIOIINX B XOI€E

€CTCCTBECHHO-

npo¢eCCHOHATBHON Jiest-

1ab0paTOPHBIX padboT
1,2

Brinosninenue
KOHTPOJIBHON pabOTHI
1
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TCJIIbHOCTH, NPUBJICKATH JIA
COOTBET-
¢buznko-

UX  pelICHUs
CTBYIOULIUI
MaTeMaTUYECKUN anmnapar

[TIK-4 criocoGHOCTBIO OT1-
penensTh U aHAIU3UPOBATh
BO3JCHCTBUE  (DU3HUECKUX
(hakTOpOB Ha OMOJIOTHYECKUE
00BEKTHI

Monyinb 2

OIIK-1
IIPEACTABIIATh

CHOCOOHOCTD
aJICKBAaTHYIO
COBPEMEHHOMY YPOBHIO 3Ha-
HUH HAay4HYIO KapTHHY MHpa
Ha OCHOBE 3HAHHS OCHOBHBIX
[TOJI0KEHUH, 3aKOHOB M Me-
TOAOB €CTCCTBCHHBIX HaYK nu
MaTEMaTHKH;

OIIK-3 cnocoOHOCTE BEI-
SABJIATH
HAYYHYIO CYIIHOCTb
0J1eM, BO3BHUKAIOIIMX B XOJIE
podecCHOHAILHOM

€CTECTBEHHO-
po-

nesi-
TEJIbHOCTH, MPUBIIEKATh AJIA
ux peuieHus
CTBYIOIIUI
MaTeMaTUYECKUH armnapar
[IK-4 cnoco6HOCTBIO OTI-

COOTBET-
¢duznko-

peneniaTh W aHaTU3upOBATh
BO3CUCTBUE  (PU3HUECKUX
(akTOpOB Ha OHOJIOTHYECKHE
00BEKTHI

Brmonnenue u
3aluTa
1a00paTOPHBIX padoT
3,4

Brmonnenue

KOHTPOJIbHOH paboThI
2

3auer
Bonpocer 36-
57

Monyis 3

OIIK-1 criocoOHOCTH mpe-
CTaBJIAThH J€KBAaTHYIO COBpe-
MEHHOMY YPOBHIO 3HaHUM Ha-
YYHYIO KapTHHY MUpa Ha CHOBE
3HaHWUSA OCHOBHBIX TTOJIOKECHHUH,
3aKOHOB M METOJIOB CTBEHHBIX
HAyK ¥ MAaTEMaTHKH;

OIIK-3 crtiocoOHOCTH BBISIB-
JISITh €CTECTBEHHOHAYYHYIO
CYLIHOCTb Ip00JieM, BO3HUKAIO-
IUX B X0je mpodec-
CHOHAJIHOH J1eSITENIbHOCTH,
MIPUBJIEKATH JIJISl UX PELICHUS
COOTBETCTBYIOIINH (PHU3HKO-
MaTeMaTHYECKUH armapar

Brimonuenue u
3aluTa
71a00paTOpHBIX PaboT

Brimonnenue
KOHTPOJIbHON pabOThI

3

3auer
Bompocsr 58-
68
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[TK-4 criocoOHOCTEIO OTI-
peleNATh U aHAIU3UPOBATH
BO3/ICUCTBUE (PU3MUECKUX
(dakToOpoB HA OUOIOTHYECKUE
0OBEKTHI

Ikana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIIUMN

Kon u ¢op- Jranbl GopMUPOBAHUS KOMIIETEHIUH KpPUTEepuH MOKAa3aTeJ
MYJIHPOBKA
KOMIIeTeH-
10707
OIIK-1 OCHOBHBIE TI0JIO- | 3HAHUE OCHOB- CrocoOeH nath
Croco0- KEHHSI, 3aKOHBI U | HBIX 3aKOHOB, ornpeaeneHus
HOCTh METOJIbI  €CTECT- | OMUCHIBAFOIINX BCEX IMEPEMEHHBIX
npenctaB- | 3HaeT (MOpOro- | BEHHBIX HAayK U | MMOBEACHHE MPO- | I ¥ MapaMeTpoB,
JSTh aJeK- | BBI YPOBEHB) MaTEeMaTHKH B | CTEHIINX KoieOa- | OMUCHIBAFOIINX
BaTHYIO objacTu omuca- | TeJIbHBIX CUCTEM | IMOBEACHHE KOJe-
COBpEMEH- HUS Kosebaremnb- OaTesIbHOU CHuC-
HOMY HBIX CUCTEM TEMBI
YPOBHIO YwMmenue popmy- | Cucremarnde-
. MTOCTPOHTH MO-
3HAaHUU JTUpPOBaATh MaTe- CKOE MPUMEHEHHE
ymeer (IpoABuU- | Jieib Koneda-
HAYYHYIO . . MaTHUYECKYIO 1T0- | MOJCITHPOBAHUS
HYTBIi) TEJIbHOMN CHUCTE-
KapTHHY MEL CTaHOBKY 3aJlauM | KoyeOaTelbHbIX
MUpa  Ha CUCTEM
OCHOBC Bnaneer HaBbI- CnocoGHOCTS O11-
3HaHUS KaMH [TOCTAHOBKH | PEIIEISITh eI U
OCHOBHBIX HaBrikamu yri- 3aJaud, BbIIeTe- | 3aJja4d UCCIIE0-
MOJIOXKe- POILECHHUS CIIOK- | HHSI OCHOBHBIX BaHue KoJieda-
HHI, 3aK0- HOM (pU3MYECKON | mapamMeTpoB, TEILHON CUCTEMBI
BIIaJI€ET (BBICO- N
HOB U Me- uif) KoJieOaTeIbHOU BIIUSIONINX Ha
TOAOB €c- CUCTEMBI ISt MOBEJICHUE CHUC-
TECTBEH- aHaJn3a OCHOB- TEMBI
HBIX HayK HBIX TIPOIIECCOB
U Marema-
TUKH
OIIK-2 3HaHHE OCHOB- CnocobeH natb
croco0- HBIX 3aKOHOB, oTnpeaeneHus
OcHOBHBIE 3aKO-
HOCTH BBHI- OTUCHIBAIOIIUX BCEX MMEPEMEHHBIX
HBI, OIUCHIBAIO-
ABIISATH €C- MOBEJICHUE TIPO- | T ¥ TapaMeTPOB,
nme TOBEACHUE .
TECTBEH- 3Haer cTeHIMX Kojie0a- | OMHMCHIBAFOIINX
KoJe0aTenbHbBIX
HOHAYY- TEIbHBIX CUCTEM | MMOBEACHHE KOJe-
CHUCTEM pa3iiny- . N
HYIO CYII- . pazIUYHON Mpu- | OaTeNbHOU CHC-
HOM MPUPOIBI .
HOCTh poabl TEMBI Pa3TUYHON
npooiieM, TIPUPOJIBI
BO3HU- BoeisiButh  cymi- | Ymenue popmy- | Cucremarude-
KalOIUX B HOCTH TIPOOJIEMBI, | TUPOBATH MaTe- CKO€ TIPUMEHEHNE
Xole mpo- |y, o COCTaBUTh  MO- | MAaTHYECKYIO MO- | MOJACTUPOBAHUS
dbeccuo- Teb KoJieba- | CTAHOBKY 3aJ]a4l | PEATbHBIX CUCTEM
HaJIbHOU TEIBbHOM  CHUCTe- pa3JIMYHON MpHU-
JIeSTeIhb- MBI B CHOPMYJITH- POJIBI
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HOCTH, poBaTh  YCJIOBHS
MIpHUBJIIC- €e MPUMEHEHHS
Karb  JUIA Merogamu  ¢u- | Biagenue mero- Pemenne mudde-
uX peie- 3HKO- JIaMH aHaIu3a U PEHITMAIIBHBIX U
HHS COOT- MaTeMaTUYeCKO- | CHHTE3a pa3jiud- | HHTErPaJbHbIX
BETCT- ro ammapara JJis | HbIX KojebaTenb- | ypaBHEHHIA, TO-
BYIOIIUH Braneer OIpe/IeNICHUs] Ta- | HbIX CUCTEM cTtpoenue (azo-
¢busuko- pamMeTpoB U Xxa- BBIX ITIOPTPETOB
MaTeMaTH- PaKTEPUCTHUK KO- K01e0aTeIbHbBIX
YEeCKUM s1e0aTeIbHON CUCTEM
armapar CHUCTEMBI U BOJI-
HOBOTO MpoIiecca
OCHOBHBIC (haK- 3unanne Metoaukd | CnocoOHOCTH
TOPBI BO3JICHCT- HCCIIENOBAHUS BEIOpaTh HYKHYIO
3naet BHS (U3HYECKUX | XapaKTEPUCTHK METOJIMKY IS
(dakTopoB Ha KoJIeOaTEIbHBIX IPOBEJICHUS KOH-
K-4 OHOJIOTHYECKHUE CHUCTEM KpPETHOTO UcCIIe-
00BEKTHI JIOBaHUS
CIOCOOHO-
YMeHue Bblje- Moxet paccun-
CTBIO  OII-
TUTH HHPOpMa- TaTh BECOBBIE KO-
penenaTh u aHAJTM3UPOBATh
. THUBHBIE TIEepe- a3 purmeHThI
aHaAJIN3H- BO37CHCTBUE (PH-
MEHHBEIE. BIIUSTHUS HH(OP-
pOBaTh YMmeer 3U4eCcKuX (aKTo-
N MaTHBHBIX Tapa-
BO3/ICICT- poB Ha Ouojoru-
METPOB Ha pe-
BHUE (U3H- yecKue 00BEKTEI
3y/lbTaT U3Mepe-
YECKUX
(dhakTOopoB A
CrocobeH k aHa- | Moxer afgeKkBart-
Ha OwuomIo-
METOJIaMH  aHa- | JIU3Y MOJYYCHHO- | HO OLIEHUTH T10-
THYECKUE N
JIM3a  BO3IEHUCT- | rO pe3yabTrara JIYYEHHBIE Pe-
00BEKThI A pesy ’ yd P
Buianeer BUS (U3NYCCKUX | MOXKET PacCcuu- 3yJbTATHI, HEOTI-
A (bakTopoB Ha | TaTh HEOMpee- pENeIeHHOCTh
OMOJIOTHYECKHE JIEHHOCTH HU3Me- U3MEPCHUS U
00BEKTHI peHus, c(opMyIHpOBaTh
BBIBOJIBI

MeTtoauueckue peKOMEH 1AM, ONIPEACISIOIIME POLIEAYPbl OLEHUBAHUS PE3YJib-
TATOB OCBOCHUS JUCIUIIJIMHBI

Tekymias aTrecranus CTyJAeHTOB. Tekymias aTTecTalus CTyJACHTOB MO JAUCIU-
MHe quciuIuInHbl «KoeOanus M BOJTHBD) TPOBOJIUTCS B COOTBETCTBUU C JIO-
KaJIbHBIMU HOpMaTuBHBIMU akTamul JIBDY u mpoBoautcs B hopmMe KOHTPOIHHBIX
MeponpusiTUii (YCTHOTO OINpOca, KOHTPOJBHBIX PabOT, 3alUThl Ja0OPaTOPHBIX
paboT, TOKJIaAa-MPE3CHTAINH) 110 OIEHUBAHHIO (DAKTUYECKUX PE3YJIHTaTOB O0yUe-

HHUA CTYACHTOB U OCYHICCTBIIACTCS BEAYIIHUM IIPCIIOAaBaATCIICM.

OObeKkTamMu OIIEHUBAHUS BHICTYTIAOT:
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— ydeOHas TUCIUILUIMHA (AaKTHMBHOCTh Ha 3aHATHSIX, CBOCBPEMEHHOCTH BBI-
TIOJTHEHUS Pa3IMYHBIX BHJIOB 3a/IaHUH, ITOCEIAEMOCTh BCEX BUJIOB 3aHATHH 110 aT-
TECTYeMOM JUCIUILINHE);

— CTCNEHb YCBOCHHS TCOPCTUYCCKUX 3HAHMIA;

— ypOBEHb OBJIAJICHHUS NMPAKTHUYCSCKUMHA YMCHUSMHU M HABBIKAMU 10 BCEM BH-
JaM ydeOHOM paboTHI;

— pe3yJabTaThl CAMOCTOSITEILHOU paOOTHI.

OueHouHbIe cpeCcTBA ISl TEKYLIEH aTTecTAlNH

Jdomaminee 3axanue 1
Bapuanr 1

3anmauva 1

HanmcaTe ypaBHEHHE TrapMOHUYECKOTO IBUKEHUS C AMIUIMTYI0M A=3 cM, €CIIH 3a
Bpems t=5 MuH coBepimaeTcs 25 koyiebaHuit u HavuanbHas (asza koedanuii p=m/4.
HapucoBats rpaduk JBUKCHHS.

3amaua 2

Hamnucate ypaBHEHHE TrapMOHUYECKOTO KOJIEOATEILHOTO ABMYKCHUS C aMILUIUTYA0U
A=50MM, ieprosioM T=6¢ 1 HauaabHOU (Pa3oit ¢=n/2. HaiiTu cmenieHue x Kojeo-
JIFONIEHNCSl TOUKH OT ToJIokeHust paBHoBecus nipu t=0 u t=1,5¢. Haueptuts rpadux
ATOTO JIBHKEHUS.

3agaua 3

Hanucate ypaBHEHUE rapMOHUYECKOT0 KOJIEOATEILHOTO ABMXKEHUS C AMIUIUTYA0M
A=4cwm, nepuoaom T=4c, eciiu HadanbHas (aza kojebanuii /2. HauepTuts rpa-
(UK 3TOTO ABUKEHUS.

3anauva 4
AMIUTMTY1a TapMOHMUYEcKoro kosiebanuss A=5cMm, nepuoa T=4c. Haittu makcu-
MaJbHYI0 CKOPOCTb KOJICOTIONMICHCS TOYKU U €€ MaKCUMAJIbHOE YCKOPEHUE

3amaua 5

UYepes kakoe BpeMs OT Hadasla IBMKEHUS TOYKa, COBEPIIIAIOIIas TapMOHHUYECKOE
KoJiebaHue, CMECTUTCS OT ToJIokeHus papHoBecHs Ha 0,707 ammuutyast? [lepuon
konebanuii T=14c, HayanbHas (asza o= /4.

Jlomamuee 3aganue 1
Bapuant 2

3amaua 6
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HanucaTts ypaBHEHHE TapMOHUYECKOTO ABUKEHUS C aMIUIUTYy1I0M A=3 cMm, eciiu 3a
Bpems =25 mun coBepiaercs 150 konebanuit u HavanbHas (paza koyeOaHHi
¢=n/2. HapucoBaTb rpaduk IBUKEHUS.

3agaua 7

Haueptuth Ha 0AHOM rpaduKe JBa rapMOHUYECKUX KOJIEOaHUS C OJJUHAKOBBIMU
amrutyaamMu A1=A2=3cwm, nepuogom T1=T2=10c, umeromumu pasHocTh a3
paBHy0 @1- 2= 7/3.

3anaya 8
.M, T
VYpaBHEHHE JBUKEHUS TOUYKH JJAHO B BIXIES O,OlSIn(Zt + Z) M

Haiitu nepuon konedanuii T, MakCUMaIbHYIO CKOPOCTh VMaX U MaKCUMAJIbHOE
YCKOpEHHe amax.

3amava 9 x=sin(Et+E)

YpaBHEHUE IBMKCHUS TOYKHU JIAHO B BUJIC 2

HaiiT MOMEHTBI BpeMEHH, B KOTOPbIE IOCTUTAFOTCS MAaKCUMYMbI CKOPOCTH U yC-
KOpPEHHUS

3agauva 10

Hanucath ypaBHEHUE rapMOHUYECKOT0 KOJIEOATEIbHOTO ABMXKEHUS C AMILUIUTYA0U
A=2cwMm, nepuosioM T=6¢, eciiv HayasbHas Qaza konedanuil n. Haueptuts rpaduk
3TOTO JIBUKEHHUS.

Yucno BapuaHTOB COOTBETCTBYET KOJIMYECTBY CTYAEHTOB I'PYIIbI

Jlomaminee 3aganue 2
Bapuanr 1

3anmauva 1
HanmcaTpe ypaBHEHHE TrapMOHUYECKOTO ABMKEHHUS C aMIIUTynou A=6 cm, T=2c,
¢=mn/6. HapucoBatb rpaduK JIBHKEHHUS.

3amaua 2

Hcxons u3 TaHHBIX 33/1a9d 1, ompeielIuTh CMEIICHUE OT TOJIOKEHUS PaBHOBECHS
MaTepHaIbHONU TOYKH, COBEPIIAIONIEH KOCHHYCOUIaTbHBIC TAPMOHHYECKHUE KOJIe-
Oanus,. yepes 0,5¢ ¢ Hayama oTcyeTa BpEMCHH.

3amaua 3
OnpenenuTs NTPOMEKYTOK BPEMEHH, B TEUEHUE KOTOPOTO TEJIO Maccou 3,6Kr co-

BepuT 20 KosebaHui Ha IPYKUHE C )KECTKOCThIO 10 H/M

3amaua 4
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[ToTreHunanbHast sHEprus Tena maccoi 0,4Kr COBEpPIIAIONIETO0 TAPMOHUYECKHUE KO-
. -2

nebaHus Ha HEBeCOMOM NpykuHe, paBHa 3,2*10™ JIk. Onpenenure CKOPOCTh KO-

J€0IIIOIIET0Cs TeJla B MOMEHT IIPOXO3KICHUS MOJ0KEHUSI PaBHOBECHUS

3amaya 5
Kak n3MeHHTCS 9acToTa 3JIEKTPOMArHUTHBIX KOJIeOaHUH B KOHTYPE, €CTU Pa3BHU-
HYTb IUIACTHHBI KOHIEHCATOPa, BKIFOYEHHOI'O B 3TOT KOHTYD, B 2 pa3a (d2=2d1).

3amaua 6

JIBa OTMHAKOBO HAMPABIICHHBIX TapMOHMYECKNX Kojiebanus ¢ A1=10cMm, A2=6¢cm
1 OJIMHAKOBOM YaCTOTOM CKJIaJBIBAIOTCS B OAHO KoJjiebanue ¢ A=14cm. Haitn
pa3HOCTH (ha3 CKJIaABIBAEMBIX KOJICOAaHU

3amaua 7

HaiiTn ypaBHeHHE TPACKTOPUHU U HAUEPTUTH €€ I JBUKEHMUSI, OITCHIBAEMOTO
ypaBueHussMu X=0,02sinmt, y=0,01cosn(t+0,5). Ykaxute HanpaBieHUue IBUKCHUS
TOYKHU.

JlomaiHee 3agaHue

Bapuant 2

3agauya 1

HamnmcaTe ypaBHEHHE TapMOHUYECKOTO ABUKEHHUS C AMIUIUTYI0M A=8 CM, 4acTo-
toil 10 ru, ¢=n/4pan. HapucoBatb rpaguk qJBUKEHUS.

3agayda 2

Wcxonas u3 NaHHBIX 33/1aud 1, onpenenuTh 3Ha4YeHUEe YCKOPEHUSI B MOMEHT BpeMe-
Hu t=0 1 cMenieHue OT MOJIOKEHUSI pAaBHOBECHSI MAaTEPUAIbLHOM TOUKHU, COBEP-
IAIOIIEeH KOCHHYCOUAAIBHBIC TapMOHUYECcKue Kojiebanus,. uepes 0,05¢ ¢ Hadana
OTCYETa BPEMEHH.

3agaya 3

B 0ZHOPOIHOM MArHUTHOM II0JIE BPAIACTCS BUTOK IUTomanpio S=0,3m°. 3me-
HSIOIIIEECS] BO BPEMEHH T10 3aKOHY KOCHHYCa MTHOBEHHOE 3HaUYC€HUE MTPOHU3BI-
BAaIOIIET0 BUTOK MarHUTHOro nmotoka ®=0,03 B6 misa daszer /6. Onpenenuts UH-
JTYKITAFO MATHATHOTO TIOJIS.

3amaua 4
OnpenenuTs Maccy M rpy3a Ha HEBECOMOU MPYKUHE ¢ ®KeCcTKocThio 16H/M, ecnu
A=0,02M, a B MOMEHT IIPOXO0K/ICHHUS MOJIOXKEHUSI paBHOBecUs ckopocTh V=0,4m/c

3amaua 5
['py3, nOABELIEHHBIN HA HEBECOMOM IMPYKUHE, COBEPIIAET TAPMOHUYECKHUE KOJIE-

6anus ¢ A=0,06m. OnpenennTs )KECTKOCTh MPY>KUHBI, €CITH €€ MOoTHas YHEPTUs
W=7,2 *10% JIx.

3amaua 6
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JIBa OMMHAKOBO HAMPABJIEHHBIX TAPMOHUYECKHUX KoJjebanus x 1 =sinnt,
x2=sinn(t+0,5) ckiagpiBaroTCs B 0AHO Kosiebanue/ Haiitu ammutyny u dasy pe-
3yJIBTUPYIOMIETO KoJeOaHusl.

3amaua 7

HaiiTi ypaBHeHHE TPACKTOPUH U HAYEPTUTH €€ IS IBUKCHHSI, OTIICHIBAEMOTO
ypaBHeHussMu X=0,04costr, y=0,02cosn(t+1). YkaxxuTe HalpaBIeHHE ABHKCHHUS
TOYKH.

Yucno BapuaHTOB COOTBETCTBYET KOJIMYECTBY CTYJECHTOB IPYIIIIBI

Jomarnee 3aganue 3
Bapuanr 1

3anmauva 1

['vps maccoit 0,5kr nojBeIeHa K Npy>KUHE C )KeCTKOCThio 32 H/M, u coBepiiaer
3aryxaromue Kosebanus. OnpenenuTs UX IEPUOJ B CIydae, KOria 3a BpeMs JIByX
KoJieOaHuil aMIuInTyAa yMmeHbuaercs B 20 pas.

3amaua 2

['py3 maccoit 0,1 kr noiBelieH Ha py)uHe ¢ KoddduireHToM xectkoctu 10 H/m.
Ha rpy3 neiicTByeT BhIHY>Karomas cuia, onucbiBaeMas ypapHenuem F=0,02cos8t
(H). KosdduupenT 3aryxanns 0,5¢™. 3amucarth ypaBHEHHE CMEIICHHS YCTaHO-
BUBIIIUXCS BBIHYKJICHHBIX KOJIEOaHUH.

3amaua 3

K BepTUKaIBHON CIUPAIBHON MPYKUHE MOABEIICH CTAIBHON IAPUK PAIHYCOM
0,01M. [uknuueckas yactoTa ero kojedanuii B Bozayxe o=3,14 c'l, a B )KUIKOCTH
®1=4,06 ¢". HauanpHOE CMeIIeHne PaBHO AMIUTHTY/IE KONeGaHNH B KHAKOCTH
0,05cMm. OnpenenuTh KO3PHUIIMEHT BI3KOCTH KUJIKOCTH.

3anayva 4

CocTaBuTh ypaBHEHHE BBIHYKJICHHBIX KOoJieOaHui Macchl M=0,2 KT 1moJ1 1eHCTBH-
eM cuitbl F=2c0s8t

a) KOHCEpBAaTUBHOM CHCTEMBI, COBEpIIAOIIEH Kojebanus ¢ yactotor m0=10 1/c.
0) TMCCUTIATUBHOM CUCTEMBI ¢ TeMH ke Tlapamerpam u 6=0,5 1/c.

3amaua 5
CocTaBUTh ypaBHEHUE 3aTyXAIOMIMX KOJCOAHMH IJIs1 AIEKTPUUECKON 1IETH, €CIH
U=300B, =02 ¢, ®=5 pazn/c, o=n/2.

Jlomaminee 3aganue 3
Bapuant 2
3amada 1
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AKTHBHOE cONpoTuBiieHne R 1 MHIyKTUBHOCTh L coeauHeHbl napajuiebHO B 1ie-
Y TIepEMEHHOTr0 ToKa HanpspkeHueM 127B u wactotoit 50 I'u. Havitu R u L, ecnu
U3BECTHO, YTO MOTJIONIaeMas B 3TOU Lienu MOIIHOCTh paBHa 404 BT, u casur da3
MEK]ly HaIllpsHKEHUEM M TOKOM paBeH 60 rpagycam.

3agauda 2

Teuo Maccoii 1 KT coBEpIIaeT 3aTyXaloMiHe KoIeOaHns ¢ 4acTotoil 0=3,14 ¢*. B
teuenue BpemeHH S0c teno norepsuio 80% cBoeii sHeprun. OnpeaenuTs kodhdu-
LUEHT 3aTyXaHHUs.

3agaya 3

DHeprus 3aTyXarouux KojaeOaHuil MasgsTHUKA, MPOUCXOISIINX B HEKOTOPOU cpefie
3a BpeMst 120¢ ymensimmnach B 100 pas. Onpeaenuts ko3()PUIMEeHT COMpOTHBRIIE-
HMs, eclii Macca MastHuka 0,1 kr..

3agada 4

Uemy paBeH jgorapu@MuyecKkuii JEKPEMEHT 3aTyXaHUsl MaTeMaTHIECKOTO0 MasTHH-
Ka, €CJIM 3a | MUHYTY aMIUTMTY1a KoJieOaHW YyMEHBITUIach B 2 pa3a. [[imuHa Ma-
ITHUKA 1 M.

3amaua 5
OmnpenenuTs COOCTBEHHYIO M PE30HAHCHYIO YaCTOTHI 3aTyXaIOIINX KOJCOAHMIMA
cucremsl, ecnu =10 pazn/c, 6=0,6.

JlomanHee 3aganue 3
Bapwuant 3

3amgauya 1

B nens nepemMennoro HanpsixeHust 220B BKITIOUEHBI TOCIEA0BATENBHO EMKOCTH C,
aKTUBHOE compoTuBiieHne R, nHaykTuBHOCTH L. HaiiTu majenue HanpshkeHus Ha
WHIYKTUBHOM conpoTuBieHuu U ecnu u3BeCTHO, YTO MaJieHUEe HANIPSDKCHUS Ha
koHjieHcaTope Uc =2 Ug , a Ha conpotuBiiennn R Ug.

3anmaua 2

['py3 maccoii 0,2 Kr noaBeIIeH Ha IpyKUHE ¢ K03 duunueHTom xectkocta 20 H/m.
Ha rpy3 neiicTByeT BhIHY»Xaromas cuia, onuceiBaeMas ypasHenuem F=0,01cos8t
(H). KosdduumenT 3aryxanns 0,5¢™. 3anucath ypaBHEHHE CMEIICHUS YCTaHO-
BUBIIUXCSI BBIHYKJICHHBIX KOJICOAHU.

3amaua 3

K BepTHKaIbHON CIIUPAIBHON NIPYKUHE MOJIBEUIECH CTAIBHOM IAPUK PAAUyCOM
0,02m. [uknuaeckast vacToTa ero Kojaebanuii B Bo3ayxe w=3,14 c'l, a B XXKUJKOCTHU
wl=4,71 ¢ *HauansHoe CMEITICHUE PaBHO aMILIUTY 1€ KOJCOaHHI B )KUIKOCTU
0,01cm. Onpenenutsh KO3PGUITUEHT BI3KOCTH KUIKOCTH.
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3anava 4

['upst maccort 0,5kr mojiBeIIeHa K Npy>kKuHe ¢ ’KecTkocThio 32 H/M, u coBepiiaer
3aryxaronue konedanus. Onpeaenuts ux nepuoj B crydae. Korga 3a BpeMs 1Byx
KoJIeOaHuM aMIIMTy1a yMeHbinaercs B 20 pas .

3amaua 5

CocTaBUTh ypaBHCHHUE 3aTyXaOIIMX KOJICOAHMH JIJIT MEXaHUIECKOUN KoJIeOaTeIb-
. -1

HOM cuctemsl, ecitt F=300H, 6=0,2 ¢, =5 pan/c, p=m/2.

IIpumepHoe 3a1aHNEe K MTOTOBOI KOHTPOJILHOI padoTe

1. Pezonarop ['enbMronbiia Kak NpuMep aKyCTHUECKOM KoJieOaTeNIbHOW CUCTEMBI.
[IpumMeHeHne pe30HaTOPOB B PA3IMYHBIX 00JIACTAX TEXHUKHU. Y paBHEHUE JIBHKE-
HUS U ero penieHue. Yemy paBHa yacToTa COOCTBEHHBIX KOJIE€OaHUM pe3oHaTopa ¢
napameTpaMu: JTuHa ropia 0,2M; MIoMa s ONEePEeYHOro CeueH s ropia 4cm’,
00beM pezonatopa 0,5 M°. 3amuIINTe BHIPAKEHNE [T CKOPOCTH JABUKCHHS BO3/TY-
Xa B ropJje, eciiv u3BecTHo, 4To npu t=0 cmemenue pasHo 0,02m, a ckopocts 0,03
M/c. Hapucyiite rpaguk u3MeHeHus: CKOPOCTU OT BpeMeHH. OnpeaenuTe nepuom
KOJICOaHMUSI.

2. CocTaBbTe YpaBHEHUE JBUKEHUS KOJEOAHUI KOHCEPBATUBHON MEXAHUYECKOM
KoJIe0aTeIbHOM CUCTEMBI IO AeiicTBueM BHelrHer cuibl f=5c0510t. Macca cuc-
TeMbl 2KT, KO3(phuuueHT xxectkoctu SH/M. 3anuiiure penieHue ypaBHEHUS 11t
CMENICHUS TIPU 3aJaHHBIX HadalbHbIX yeinoBusx: x(0)=0,01m, v(0)=0,02m/c.

3. CocTaBUTh YpaBHEHUE 3aTyXaIOIIUX KOJICOAHUH JJIsI JIEKTPUUECKOH 1eTH, eCln
-1

L=300MmIH, 6=0,2 ¢, ®=5 pan/c, p=n/2. Onpeaenuts jorapupMuiecKue 1eKpe-

MEHT 3aTyXaHHs, MOCTOSTHHYIO BPEMEHHU U TOOPOTHOCTH CUCTEMBI.

4. ITo nannbIM 3anaun 3 HapucoBath rpaduk |(f) BEIHY)IeHHBIX KOJICOaHMIA TICTIH,
ecin U=110*e".Onpenenuts 106pOTHOCTD MK 1O MIHPHHE PE30HAHCHOM KPH-
BOU.

5 CocTaBUTh YpaBHEHUE CTOSUEN BOJIHBI, €CJIM HAYAJIbHASI aMIUTATYAa 3M, BOJIHO-
-1 o

BOE YHCIIO 2M , yTIIoBas yacTota kojebanuit 10 pan/c. 3anucaTh ypaBHEHHUE KOJIe-

OaHul oCIUILIATOpA.

MepeyeHb TMNOBbLIX BONPOCOB A1 UTOrOBOro KOHTPONA
1. I'apMoHuveckue KojaeOaHusi B KOHCEPBATUBHBIX CUCTEMAaX. Y paBHEHHE

JABHUKCHUS. Pemenus YpaBHCHUA IBUKCHHA. CMGH_IeHI/IC, CKOpPOCTh, yC-
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KOpEHHE B KOJIeOaTENbHOM cCTeME C OJJHOW CTENEHbIO CBOOOIBI.
[Tpumepsl KOHCEPBATUBHBIX KOJICOATEIHHBIX MEXaHUIECKUX U DJICK-
TPUYECKUX CHUCTEM.

2. YpaBHEHHE IBWKEHUS U €r0 PEIICHUE JIJIT MATEMaTHYECKOTO MasSTHH-
Ka.

3. YpaBHeHUE NBUKEHUS U €r0 PEIICHHE JIJIS IPYKUHHOTO MasiTHUKA.

4. YpaBHEHHE IBIDKCHUS U €TO peIIeHUE s (PU3UIECKOTO MasiTHUKA.

5. YpaBHeHHE IBUKEHHUS U €ro PEHIeHHUE Il MATEMaTUYECKOro MasiTHU-
Ka.

6. YpaBHEHHE IBWKEHUS U €r0 PEIIeHHE s pe3oHaTopa I 'enpMrombIia.

7. YpaBHEHUE JBIKEHUS U €r0 PEIICHUE JIJIsi KPYTHIIbHBIX KOJIeOaHU!
JTUCKA.

8. YpaBHeHHE IBIKEHUS U €r0 PEIICHHUE JIJIsl KPYTHIIbHBIX KOJIeOaHU!
JIBYX JTUCKOB.

9. VYpaBHeHHE ABMKCHHS U €r0 PEIICHUE IS JIEKTPHUUECKOro Koeoa-
TEJIHLHOTO KOHTYpA.

10.2Heprust TapMOHUYECKOTO OocHIIIIATOpa. [IpeBpalienre sHeprun B KO-
nebaTeIbHOM KOHTYPE.

11.Meto/bl BEIYHCIICHHE COOCTBEHHON YaCTOTHI M MIEPHOJ1a KOJIeOaHUM
KOHCEPBATUBHOM K0JIEOATEIbHOU CUCTEMBI.

12.Cnoxxenne rapMoHHUecKuX kojiebanuii. Cioxkenue KojaebaHuil 0JHOM
yacToTbl. CiokeHue KojaedaHuii ¢ pasHbiMu yactoramu. buenus. Cio-
YKEHUE KOJIeOaHNI ¢ KpaTHBIMU YacToTaMU. PazioxeHune nepuoanye-
ckoro kojebanus B psa Dypobe. CrioxkeHne KoyeOaHui, TPOUCXOIAIINX
B Pa3IUYHBIX HANPABJICHHSIX.

13.Ommcanne kojie6aTeIbHOTO IBMKEHUS C IIOMOIIBIO (ha30BOM IIIOCKO-
ctu. Da3oBbI MOPTPET TAPMOHUIECKOTO KOJICOAHMS.

14.Onpenenenue BpeMeHHU MOJTHOTO 000pOTa, COBEPIIIAEMOTo U300pa-
YKAIOLIEW TOYKOM.

15.®a30BbIi TOPTPET MAJBIX KOJIEOAHUI BOJIU3U MOJI0KEHUS PABHOBECHS.
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16.ITocTpoenue Gpa3oBbIX TPAEKTOPUL METOIOM H3OKJIHH.

17.IToctpoenue (a3oBbIX TpaekTOopuil MeTo0M JIbeHapa.

18.HekoHcepBaTuBHbBIE KOJieOaTelbHbIe CUCTEMbI. OCHOBHBIE TUIIBI CHJT
TPEHUS.

19.YpaBHeHue ABUKEHUS U €T0 PEIICHUE ISl KyJIOHOBCKOTO TPEHUSI.

20.YpaBHeHUE IBUKEHUS U €r0 PEIICHHE JIJIsi CUJIbl TPEHHMS, POTIOPIIUO-
HaJIbHOU KBaJpaTy CKOPOCTH.

21.YpaBHeHUE IBUXKEHUS U €r0 PEIICHHUE JIJIsl CUIIbl TPEHHU S, IPOTIOPIIHO-
HaJbHOU ckopocTH. KosiebaTenbHblil pexuMm.

22.YpaBHEHHE ABMKCHUS U €r0 PEIICHHUE JIJIsl CUITBI TPEHUS, TPOMIOPIIHO-
HaJIBHOM CKOPOCTH. JINMUTALIMOHHBIN PEXKUM.

23.YpaBHEHHE ABMKCHUS U €r0 PEIICHHUE JIJIsI CUITBI TPEHUS, TPOMIOPIIUO-
HaJIBHOM CKOpOCTH. KpuTHUECKU PEXUM.

24.XapaKTepuCTUKH 3aTyXal0MUX KOJIeOaHUi.

25.0HepreTYecKue XapakTepUCTUKNA HEKOHCEPBATUBHOM KoJeOaTeTbHOM
CUCTEMBbI

26.Da30BbIi TOPTPET JBUKCHHSI HEKOHCEPBATUBHON KOJIEOATEIBHOM CHC-
TEMBbI

27.®a30BbIi MOPTPET KOJIEOATETHLHOTO ABMKEHUSI HEKOHCEPBATUBHOM
CHUCTEMBI.

28.Da30BbIii MOPTPET JIUMHUTAITIOHHOTO JIBUYKEHUS.

29.Da30BbIC TPACKTOPUH, ONMUCHIBAIOIINE KOJIeOaTeIbHOE IBIKEHUE TIPU
KYJIOHOBCKOM TPEHHH.

30.®a3oBbIe TPACKTOPHUH KOJICOATEITHHOTO JIBIXKCHUSI B CIIy4ae CyXOro
TPEHUS

31.KonebaTenpbHOE IBMKEHUE TIPHU KBAIPATHYHOM TPECHHH.

32.BriHyXaeHHBIC KOJICOaHsT KOHCEPBATUBHOM CHUCTEMBI. Y paBHEHUE
IBUKEeHUsI. PereHnst ypaBHEHHSI TBUKCHHUS.

33. AMIUIMTY/Ia YCTAaHOBUBILIUXCS BHIHYKIEHHBIX KOJICOAHUH.
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34.BoiHyKeHHbIE KOJIeOaHHsI HEKOHCEPBATUBHOW CUCTEMBI. Y paBHEHHUE
JBUKEHHUS. PelieHus ypaBHEHHS JBUXKECHUS.

35.Briuncienue 4acToThl, MPU KOTOPOM MakCMMallbHa aMILIUTY/1a CMe-
IICHUST B HEKOHCEPBATUBHOMN KOJI€OATEILHON CUCTEME.

36.YcraHoBneHue koieOaHuii MpU pe30HAHCE B HEKOHCEPBATUBHOM KoJIe-
OaTenbHOM cUcTEMeE.

37.3aBUCUMOCTD aMITTUTY/IbI KOJIEOATETLHON CKOPOCTH OT YacTOTHI B He-
KOHCEPBAaTUBHOMN K0Je0aTeNbHOMN CUCTEME.

38.Brruncienue 9acToThl BHEIIHEH BBIHYKIAIOIICH CHJIBI, TPH KOTOPOM
aMILTUTyAa KoJaeOaTelbHON CKOPOCTH MaKCUMaJIbHA.

39.Bpruncienne 4acTOThl BHEITHEH BBIHYKAAIOIICH CHUIIBI, TIPH KOTOPOU
aMILTUTYAa KOJe0aTeIbHOTO YCKOPEHUS MaKCUMallbHa.

40.Bpruncnenue 100pOTHOCTH MO MIMPUHE PE30HAHCHON KpuBOM. CBsI3b
MEXY IIUPUHON PE3OHAHCHOW KPUBOU U IOCTOSIHHOU BPEMEHMU.

41.Da30BbIe XapaKTEPUCTUKU KOJIEOATEIILHOTO CMEIIEHHUS, KOJieOaTelNb-
HOM CKOPOCTH M YCKOPEHUSI B HEKOHCEPBATUBHOM KOJIeOaTEIbHOU CHC-
TEME.

42.BbIHY>XJIEHHBIE KOJIeOaHUsI KOHCEPBATUBHOW CUCTEMBI MO/ ICHCTBUEM
BHEIIHEW NEPUOANYECKOMN CUJIIbI

43.BeinyxIeHHBIC KOJIeOaHUsT KOHCEPBATUBHOM CUCTEMBI MO/ ICHCTBHEM
BHEIIHEW HENEPUOINYECKON CHUIIBI

44 BpiHyXEHHbIE KOJeOaHUsI HEKOHCEPBATUBHOMN CUCTEMBI O] ICHCTBU-
€M BHEIIIHEN NEPUOINYECKON CUIIBI

45.BeIHYyKIEHHBIE KOJIeOaHUsI HEKOHCEPBATUBHON CUCTEMBI TIOJT ACHCTBU-
€M BHEIIHEN HENEPUOINYECKOU CUIIBI

46.Henuneiinpie KoiebaTenbHbIE CUCTEMBbI. METOIbI aHaIH3a.

47.CBsi3aHHBIC KOJIEOATETHHBIE CHCTEMBI.

48.Yupyrue Boausbl. [IpononasHbie KoeOaHUS CTEPKHEN.

49.1lonepeunsle KoeOaHUS CTPYHBI.

50.Metoapl pelieHrst BOJTHOBOTO YPaBHEHHUS

53



51.0TpakeHue 1 MpoXOKJAECHUE BOJIH YEPE3 IPaHUILy pa3jeia

52.21eKTpOMarHUTHHIE BOJHBI.

53.BbIBO/1 BOJTHOBOTO YpaBHEHUS [ JIEKTPUUECKOTO TOJIS

54.BbIBO/1 BOJTHOBOTO YpaBHEHUS /I MATHUTHOTO TIOJISL.

55. PacnpocTpaneHue ynpyrux BOJIH B )KMJIKOCTSIX U ra3ax. BonHoBoe
YpaBHEHHE.

56. [IpomonpHBIC BOIHBI B TBEpoM Teuie. [IpomonpHbIe KoaeOanms
CTEPAKHSL.

57. Ilonepeunsle KoneOaHus CTPyHbI. PenieHne BOJIHOBOTO ypaBHEHUS
MeTtoaoM Pypee. AHAIU3 PELICHNUS.

58. Iliockue 351eKTpOMarHuTHbIE BOJIHBI

59. ®azoBast ckopocTk. ['pymmoBast ckopocTs. Jucmepcus.

60. BeiHyX/1eHHbIE KOJIeOaHNsI HETMHEMHBIX HEKOHCEPBATUBHBIX CUCTEM

61. MeTozb! perieHus: BOJIHOBOTO YPaBHEHHUSL.

62. BeiHyXAeHHbIE KOoJIeOaHNs HeJTMHEHHbIX cucteM. KoHcepBaTiBHas
cucTema

63. YpaBuenus MakcBemna. [1nockue 3neKTpoMarHuTHEIE BOJTHBI.

64. BomHnoBoe ypaBHeHUE A1 cPepUUECKUX BOJIH.

65. BomHoBoe ypaBHEHUE I IUITUHAPUYECKUX BOJH.

66. DIeKTpOMarHUTHBIC BOJTHBI.

67. KunemaTn4yeckoe ONMCaHKe YIPYTUX BOJIH.

68.11nockue BOHBI. YpaBHEHHUE TIIOCKOW BOJHBI, PACTIPOCTPAHSIONIEHCS B

IMPOU3BOJILHOM HAIIpaBJICHUH

Kpurepuu onieHUBaHMsI CTYJACHTA HA 3a4eTe/IK3aMeHe 110 TUCHH-
miauHe «KoJsie0anua 1 BOJIHBD

Bannsl Orenka 3aue-

TpeboBanus k c(hOpMHUPOBAHHBIM KOMIIETEHITUSIM
Ta/ 9K3aMeHa

(petiTunrO-
BOI1 OIICHKH)
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«3aumenoy /
COMAUYHOY

OrneHKa «3a4TEHO» BBICTABIISCTCS CTYNEHTY, €CIH OH TIIyOOKO U
MPOYHO YCBOWJI TPOTPAMMHBIN MaTepuai, HWCYEpIBIBAIOIIE, IO0-
CJIEI0BATENIBHO, YETKO U JIOTHUECKH CTPOHHO €r0 M3JIaraeT, yMeeT
TECHO YBSI3BIBATH TEOPHIO C MIPAKTHKON, CBOOOIHO CIIPABISIETCS C
3a/la4aMu, BOIIPOCAMHU W IPYTHMH BUJAaM{ TPUMEHEHHS 3HAHUM,
MpUYEeM HE 3aTPyIHAETCS C OTBETOM IPH BUAOM3MECHEHHH 3aja-
HUH, UCIIONB3YET B OTBETE MaTephall MOHOTpaduIecKol JuTepa-
TYpHbI, TPABHILHO 00OCHOBBIBACT MIPUHSTOC PEIICHUE.

«3aumenoy/
«xopouLoy

OHCHK& «3auTCHO» BBICTABJIACTCA CTYACHTY, €CJIM OH TBECPAO 3HA-
€T Mar€puaj, rpaMOTHO U IO CYIIECTBY H3JIara€t €ro, HE OOITyC-
Kas CYIIECCTBCHHBIX HETOYHOCTEH B OTBETC Ha BOIIPOC, IPaBUJIIbLHO
MPUMCHSCT TCOPETUYCCKUEC ITOJIOKCHUA NMPU PCIICHUN IMPAKTHYC-
CKHUX BOIIPOCOB M 3aJad, BJIaJCCT HCO6XOI[I/IMBIMI/I HaBBIKaMH U
IMpUeMaMu UX BBITIOJITHCHUS.

«3aumenoy /
«y0081eme0-
pumenbHo»

OneHka «3a4TeHO» BBICTABISIETCA CTYIEHTY, €CIIM OH UMEET 3Ha-
HUs TOJBKO OCHOBHOI'O MaTepHalla, HO HE yCBOMWJ €ro JeTaieH,
JIOITyCKAaeT HETOYHOCTH, HEJOCTATOYHO MNpaBHJIbHbIE (OPMYIIHU-
POBKH, HapyIIEHUS JIOTHYECKOM IMOCIEA0BaTEIbHOCTH B U3JIOXKe-
HUU TIPOTPaMMHOTO MaTepuana, HCTBITHIBACT 3aTpyTHEHUs IMpH
BBITIOJIHEHUU IPAKTHYECKHUX paloT.

«He 3a4MmeHo»
/ «Heyooese-
meopumerns-
HO»

OreHKa «He 3a4TeHO0Y BBICTABIISETCS CTYACHTY, KOTOPBIA HE 3HAET
3HAYUTENBHOM YacTH MPOTPaMMHOIO MaTephana, JOIMyCKaeT Cy-
[IECTBEHHBIEC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPyTHCHUSIMH
BBINOJIHSIET IPAKTHYECKUE PAOOTHI.
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