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1. WIN OCBOEHH5I )114a11411J114H1,1

Lte.risiMH OCBOefilisi ,Lt4CLH4HJIHHbi <(4 )143HKa» mBluieTCSI o6ecne4eHHe 6y,lythero

crieLthanucTa Harmal (1)H3H tleCK0r1 6a3Orl, Ha KoTopori B Bb1C TexHHtlecKoll micoite

CTpOHTC51 o6themmeHepHasi H cneuHanbHam HoAroToBKa. Flocne tzioBaTembHoe H3y geHme (1)143H Kki

Bbipa6aTbmaeT crieuminviecKHA MTO) MbIWJIeHHM, (1m3HmecKyto HHTylimi 10, KoTopme

OKa3biBa10TC51 Becbma ri.T1oAOTBOp11bimi4 H B ,n,pyrmx Hayxax. CrielthaJfficTbi, HonytffiButhe

mHpoKoe (1)H3HKo-maTemanyiecKoe o6pa3oBaHne, moryT CamOCTOsiTe.ribHO ocBauBaTb HoBbie

TexHwiecKHe HanpameHHA, ycneumo pa6oTaTb B HHX, merKo nepexo,r_thTb oT peweHHA 0411114X

3a,aam K )pyrnm, HcKaTb HecTaH,LtapTHme 14 HeTpa,ruthHoHuble nyTH, IITO oco6eHHo Ba›KHO

npocPeccHoHanbHoti MO6 14.11bH0cT14 Crieli(4anHCTOF3 B yC1IOBH5IX ycKopemioro pa3BHTH5I TeXHHKH.

3aaa qll anciumaimbi:

• TeopeTHmecKam noAroToma B 06.11aCT14 Cl)H3HKH, 1iO3BOJ1M1OWM 6ysityll_thm HmKellepam

op pleHT14p0BaTbc51 B TIOTOKe Hay LIHOCI H TexHH LiecKoil Huukopmathm H o6ecnegHBaiotham Hm

Bo3m0)1(HocTb 14c110J1b3oBalimi HoBbIX 1m3H LiecK pix HpHHHHHoB B Tex 06JiacT5lx, B KOTOpbix OH14

cneuHarm3HpyloTc51;

• (PopmupoBaHHe Haytmoro mbiWneHH51, B LiaCTHOCT14 lipaBHJIbH0r0 1 10HHMaH1451 rpaHmi

npumeHHmocTH p33J1 14 I-1HbIX 04314 ,-leCKHX 3aKOHOB, TeopHti 14 ymeHum 0neHl4BaTb

cTeneHb orlocToBepHocTH pe3y.11bTaT0B, nony geHubix c 110m0Inb10 3KcnepHmeHTa.ubHbix 145114

maTemaTHIlecKmx MeTO,TIOB 14CCJie):10BaHH51;

• BBIpa6oTKa HpHemos H HaBbiKOB peineHnii KOHKpeTlibiX 3a,Ekat1 113 pa3Hux 06naCTesi1

1)14314K11, nomoralow,Hx cTy,acHTam B	 pelliaTb DiceHepHble

03HaK0m1iellHe CTy,ELeHTOB C CoBpemeHHOil Hay LIHO g annapaTypok H Bbipa6oTKa y H 14x

HatiaJibHbIX HaBbIKOB HpoBe,aeHHA 3KcnepHmewranbubix Harmbix Hcc.ne4oBaHmil pa3.ril4 1bix

(1)14314 11eCnix slarieHHCI H 011eHKH nOrpeinHocTeti H3mepeHHA.

2. MECTO AHCIA1/111J114H131 B CTPYKTYPE 0110E1 BO

BamcHam =lb Bbicthero o6pa3oBaHHA — 1-10J1y LIHTb Hay-Hoe ripeAcTaBneHme o npHpoi_le H

meTogax ee riO3HaHH51. (1314314Ka KaK BeayIlIa51 HayKa o 1ipT4p0,Tke HrpaeT Er1aBHy10 pOilb B

,LIOCTH)KeHHH 3TOrl lle.rm.

fillcuHruuma	 0:130143HKa» 0THocHTc5i K 6a30B0r4 tiaCTH 6.110Ka B.1 OcHOBIlori

npo(PeccHoHambHoil o6pa3oBaTembHoti Hporpammbi. 	 143r-feline )114CLIHniiHHbi iip0X0AHT B

nepBOM 14 BTOpOM CeMecTpax.

143rieHlie ithcuHn.rmHbi npeAHonaraeT Hammtme y cTyAeHToB (pyilitameirrasibHbix

maTemaTHmecimx 3HaHHri. TAMA yerleinHOr0 OcB0e1 145i Kypea 4)143141(14 CTy)eHTam Heo6x0g14m0

3HaTb cne,apouthe pa3,aembi BMCffiC maTemaTHKH:

1. ,114(1)epem14a.rthHoe HcquemeHHe.

2. HHTerpa.abHoe HctmcneHHe.

3. Alla.TH4TH gecxa5i reomeTpHA 14 nthiet:tham anre6pa.

4. PA,abi.

5. ariemCHTbi BeKTopHoro aHa.rth3a.



6. 0:13yHKLI4H KomnnexcHoro nepemeHHoro.

7. gkill)(DepeHunaublible ypaBHeHHA.

ariemeHTbi TCOpPIH BeposaHocTeil H maTemaTwiecKoll CTaTHCTHKH.

3.KOMFIETEH111414 01Y LIAKALI1EF0051, (DO1M14PYEMbIE B PE3YJIbTATE

OCBOEH1451 j140.0411J114Hbl (MO,IYJI51)

FlocRe4oBaTembHoe H3y geHme 4)H3HKH Bbipa6aTbmaeT criew4HtiecKHA meTo,a, MbIL11UIeH1151,

4)14311 ,-leCKylr0 HHTyHHHIO, KoTopme OKa3bIBalOTC51 Becbma TIJIOAOTB0pHb1M1/1 H B Apyrmx HayKax.

CneuHarincTbi, 11051r1HBLLIPIC umpoKoe 4)11311x0-maTemaTiv4ecKoe o6pa3oBaHne, moryT

camocTosurembHo OCBaHBaTb HOBbIC TexHHilecKHe HanpaBneHHH, C1iCLllHO pa6oTaTb B IIHX, JIM°

nepexo,TH4Tb OT penteHHH 0,111-114X 3a,Lkam K pemenHIO Apyrnx, HCKaTb necTaH,LtapTHbie H

HeTpaAHLwoHHbie HyTH, LITO oco6eHHo 13a)KHO ARA Hpo(DeccHoHa.nbHoil mo6H.abHocTH

crieumanucToB B yCJI0131/151X ycKopenHoro pa3B14T1151 TeXHHKH, Koraa aMOpTH3a1114S1 ,LIOCTI/DKeHHCI

KOHKpeTHbIX y3KOCI-IeHHaJIbHbIX 3HaH1114 Hp0HCX0AHT mpe3BbpiailHo 6bicTpo.

B pe3yribTaTe OCBOeHH5I MICLIHH.TIHHbI o6yi1atoutHilc5i ,TIOJDKCH oanailaTb cnegyfoummH

KomileTemunimn:

cnoco6nocTmo npeAcTaBJurrb aileKBaTHy10 coBpemeHHomy ypOBH10 3HaHHi1 Harmyto

KapTHHy mnpa Ha ocHoBe 3HaHH5I OCHOBHbIX 110J10)KeHHrl, 3aKOHOB H MeT0A0B ecTecTBemmix

HK H maTemaTHKH (011K-1) ;

CHOCO6HOCTb10 K camooprammuHH H camoo6pa3oBaHHK) ( 0K-7 ).

B pe3yabTaTe ocBoemisi 4m3HKH o6riaminlliicH AOJDICCH AemoticTpllpoBaTb cne,u,poume

pe3yJIbTaTb1 o6pa3oBaHHA:

1) 311aTh(011K1):

(PyHAameHTaribHbie (1)H3HgecKHe TION5ITH51, 3aKOHbI, H TeopHH KnaccH gecKoil H coBpemeHHoil

(I)H3HK14; 1-11/1CJIeHHbIe I-10p5IAKH BCJIHtIHhI, xapaKTepHble LJI51 pa3nHimbix pa34enos 4)11311KH;

OCHOBHbIe 3aKOHbI H npm1111,111bI, KOTOphIM TIOA LIHH51eTC51 nose,rkeHme pa3Hoo6pa3HMX

(1)11311 tleCKHX mo,aenefi, a Taloe, BbiTeKaionwe113 31'HX 3aK0110B CJIWICTBH51 H BO3M0>KHOCTb

HpHmeHeHHA Ha npaKTHKe;

TeopeTH gecKHe meTo,abi nocTpoeHHA pellieHHA pa3Hoo6pa3Hbix 3aAati no (1)H3HKe H meToAbi H

fl PH HUH fl bJ IIOCTaHOBKH 3KcHepHmeHToB B (1)14311Ke;

OCHOBHbIe meTo,abi KomnbioTepHoil (1)4311KH;

OCHOBHble HPHHLHflbI CB5131/1 (I)11311KH C gpyrkuvat HayKamH;

IICTOpHK) pa3BHTH51 (1)11311KH;

BKJIa,LI OTelleCTBeHHbIX H 3apy6ewHbix rieHbix B pa3BHTHe (1)11311104.

2) YmeTb(OFIK- 1 ):

HOH5ITb HOCTaBJICHHyK) 3a,zia4y; opmeHTHpoBaTbcsi B KJIaCCH IleCKHX H coBpemeHHbix

HOCTaHOBKaX (1)yHAamewraabubix H HpHKsia,z1Hbix 4)113HtiecKHx 3aAagax;

1-1130B0AHTb (1)1431/P1eCKH171 aHaJ1143 npampiecKnx 3a,aaq;

HpHo6peTaTb HOBbIe Har-mbre H ripaKTHtiecKHe 3Hal11451, on[Hpasicb Ha MeTOAbl (I)113HK11;

Hp0130AHTb 3KcriepHmeHTbi H o6pa6oTKy ,L(aHHbIX C HCHOJIb30BaHHeM coBpemeHHba

1111(1)opmau11omibix H KOMI-Imo-rem-m.1x TexHonorHii, Ae.naTb IIpaBH.T1bHb1e BbIBO,abI 113

conocTaBneHHA pe3y.ribTaToB TeopHH H DKcHepHmewra;



umpoko HCII0J1b30BaTb Harmyto, cnparlo gnyio JarrepaTypy, kurrepHeT-Hml)opmamno B

BH,Ltax Ae5ITe.IMHOCTH;

npllmeaub HayKoemKlle TeXHOJI0F1114 H naKeTbi nporpamm ansi pemenHA HI1KJ1JHbIX 3aAati B

06J1aCTI4 (1)H314K11 ki B Apyrux 06JIaCTSIX npockeccmoxanbHort ,LIeSITelIbHOCTI/1.

3) Baaaerrb(OK-7):

maTemaTwieciaim annapaTom cooTseTeTsymumm TeopeTwiecnim meToAam Kypca

o6ateri (1)14314m4;

meToTtamll anarnt3a H peineumm '3a,n,aii no (Prouxe;

annapaTom mxTerpammoro HC IIHCJIeHH51 AJISI petuenusi pa3JIH IIHbIX	 BO3HHKa1ORINX B

4)H3HKe, TeXHHKe, 3K0H0MHKe;

MeT0AaMH FICTIOJIb30BaH1451 KomnbioTepa, HHTep1IeT-TexHonoI'H upilpeineHlln 3a,rtati no

(I)H3HKe;

HaBbIKaMH pa6oTbi B coBpemetnioii 4)m3miecKofi Jia6opaTop pm, meTo,allkoil IlOCTaHOBKH H

npoBegem451 (1)143lltiecKoro DicenepmmexTa, HaBbIKaMH rpamoTnoll o6pa6oTKH pe3ymbTaToB

OIIbITa H COHOCTalMeHH51 HX C TeopeTwiecKumH ,aaHHbIMH;

HaBbIKaMH CaMOCTOSITeMbHOil pa6oTbi; HaBbikamn OCBOeHH51 60JIbLII0I'0 06beMa Hti4)opmanm4

H peuieHHA CTIONCHbIX kl HecTaHRapTxmx 3aitag.



4. CTPYKTYPA H COAEMAHHE itHCHHIIJIHHM

06Luam TpylloemKocisb AVICIMILTINHbl COCTaB1151eT 11 3a lleTHbIX e,L1,14HHIA (39611aCOB).
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MEXAHHKA 1 1- 14 8 18 28 7/25 PellTHHF-

KOHTpOi1b.N9 1

OCHOB bl 1 8- 16 6 14 14 3.5/25 PeATI4nr-
MOJIEKYJDIP 15 KOHTp0J1b N22
H014
(1)14314KH 14
TEPMORHHA
MH ICH

DA EKTPOCT 1 16- 6 4 4 12 3/25 PeATHEir-
ATHKA 18 KOHTp0.11b .N.23

Bcero 3a1" 36 18 36 54 13/25 3K3amet-f
cemecTp

3JIEKTP0g14 2 1-5 10 6 8 30 6/25 PegTHHF-
HAMPIKA KOHTpOJILS9.1

KOJ1E6AF114 2 6- 16 6 4 30 6/25 Perrrimr-
5114 BOJIHbl 13 KOHTp0J1b .1n122

011TH KA 2 14- 10 6 6 30 5,5/25 PeiiTHHr-
18 KOHTpon b .N1-23

Bcero 3a 2" 36 18 36 90 1 7,5/25% 3K3ameH
cemecTp

HToro 1,2 72 36 54 144 30,5/25% 3K3ameH/3K3ameu

	_____.



TCMaTIPICCICHrl wiaH

1. Mexamuca

1. BBeaeHHe. flpe,aMeT (1)11311KH. MeT0AbI (1)11311 ileCKOF0 HCCHeA0BaIIH1: OFIbIT, rHnoTe3a,
3KcnepHmeHT, TeopHst. Bammellume 3TIbI 11eT0pHH 4)14311KH. Parlb 4)14311KH B pa3B11THH TeXHHKH

H BJIHAHHe TeXHIIKH Ha pa3B14T11e (I)11311KH. POJIb (1)14311KH B CTaHOBJICHHH HwKeHepa. C13513b

(1)H311K11 C itpyrnmll HayKamm. YerIeXkI coBpcmellHo g 4)11311KH.

2. HeKoTopme cBei1eH1151 113 maTemaTHKH. Ponb MaTeMaTHKH B 113rieHHH (I)14314KH. (1)ymalmn
H FIX IIp0H3BOAHbIe. 14HTerpmpoBaHme. 0 cmucne IIp0113B0)H0i1 H HHTerpana B IIpH.TIO)KeHHH K

4)143141-leCKHM 3aollagam. 3nemeHTbi BeKTopHofi anre6pm: onpeAeneHme BeKTopa, cnoweHme
BeKTopoB, ymnowenHe BeKTopos, allImPepeHumpoBaHme BeKTOpHbIX BeJIHT-IHH.

gw1)(1)epeHu11anbHme ypaBHeHHA. 3nemeHTapHbie cBegenHs1 113 Teop pm BeposurHocTH.

3. KHHemaTHKa nocTynaTenbHoro ABH)KCH1451. KunemaTHKa KaK pa3,aen mexaHHKH.
MexammecKoe ,EkBH)KeHHe KaK npocTe g tham (kopma ABIDKeHHA maTepHH. MaTepHanbHax TogKa
(qacTHua). CHcTema oTc geTa. HHepumanbHme cHeTembi oTcmeTa. Pa,rmyc-BeKTop. Hp/min/in
OTHOCHTenbHOCTH FanHnesi. TpaeKTopilm. PaAnyc KpHB143Hbl TpaeKTopHH. JIHHermam CKOpOCTb

JIIIHer1H0e ycKopeHne. TanreHuHamHoe H HopmanbHoe ycKopeHH51. CBA3b me>KAy JIHHefillbIMH H

yrnoBbimH KHHemaTHilecKHmH BenH qHHamH. flocTynaTenbHoe ABH)KeHme TBepAoro Tema.

4. ,TIHHamHKa nocTynaTenbHoro JI,BIDKCHHM. AHHaMHKa KaK pa3,Eten mexaHHKH. ilepBbnl
3aK0H HblOTOHa H II01-151THe HHepuHanbHoti CHCTeMbI OTC LIeTa. BTOpOki 3aKOH HblOTOHa H

1 10HATHe CHJIbI, maccbi H HMIlynbea. YpasHeHHe ABH)KeH1451. 'Upend," 3aK0H HMOTOHa ki npeitenbi

ero FIp11MeHHMOCTI4. HeHnepuHanbHbie CHCTeMbI OTe lleTa. A6COJHOTHble 11 oTHocHTenbllbie

CKOpOCTb H ycKopeHme. CHJIbI HHepuLHH. ljewrpo6e)KHam cuna. CHna KopHonHca. CncTema
maTepHanbHbix ToneK. Ilefrrp HHepLum (uenTp mace). Teopcma 0 ABH)KeHHH Hempa HHepuHH.

5. BpantaTenbHoe ABH)KeHHe TBepAoro Tena. lloHmTne a6comoTHoro TBcpAoro Tena.

MomeHT CH.TIbI. MomeHT Hmnynbca. MomeHT kniepiAHH. Teopema LLITermepa. YpameHHe

MOMeHTOB (CBA3b momeHTa Hmnynbca C MOMeHTOM CHJIbI). YpasHemie BpawaTenbHoro
ABH)KeHkIA TBep,aoro Tema OTHOCHTenbH0 He110,LIBH)KH0II OCH. KHHeTkPleCKaA 3Hepr11st
Bpaulatowerocm TBepAoro Tema. 1-HpocKonmecK11ii 34)4)eKT. CB060!_mbie OCH.

6. 3aKOHbI coxpaHeHH51. 3HalleHHe H coAep)KaHHe 3aK0H0B coxpaHeHHA B mexamme. 3aKoH

coxpaHeHH51 Hmnynbca. 0,1IHOpOitIlOCTb npocTpaHcma. PeaKTHBHoe ABH)KeHHe. 3aKoH

coxpaneHnsi momeHTa Hmnynbca. 1430TpOl11451 npocTpancTBa. Pa6oTa, 3Heprmi, MOIIIHOCTb.

CBA3b me>Kay IT0TeHLIklanbH0A 3HeprHe1 H CHJIOCI. 1101IATHe CHJI0B0F0 1105151. KOHCepBaTHBIlbIe H

HeKoHcepBaTHBHbie CHJIbI. 3aKOH coxpaHeHHA 3HeprHH B mexaHHKe. 021110p0,41 IOCTb BpemeHH.

KOHCepBaTHBHaA H AHCCHI-IaTHBHaA CHCTeMbI.

7. anemeHTm mexaHHKH >KHAKocTefi H Fa30B. 06ine CBOCICTBa >KHAKocTeti H ra3oB.

YpaBHeHme ABH)KeHH51 B (kopme Diinepa. Hone CKOpOCTerl, JIHHHH H Tpy6K11 TOKa. YpaBHeHme

Hepa3pbn3HocTH. YpaBHeHme BepHynnu. CHcTema ypaBHennti Fa30A1HaMPIKH. BA3KOCTb.

TelieMMe BA3KOCI WHAKOCTII. (Dopmyna flyar..3etinm. JIaMHHap11b1i H Typ6yneHTHbal pe)KHmbi

TemeHHA. IlkIpKyJIHIAHA CKOpOCTH. 1-10TeHUHanbH0e H BllxpeBoe ABMKeHHA. ABH>KeHHe Ten B

WHAKOCTSIX H ra3ax. Teopema )KyKoBeKoro.



8. 351CMelITbI ClIC1114anbH014 TeopHH OTHOCHTC.T1bHOCT14. IIP H HW1FI OT1IOCHTeJ1LHOCTI4

DrIIIWTerIHa. POJIb cKopocTH cBeTa. FlocTynaT HOCT051HCTBa CKOpOCTI4 cBeTa. ilpeo6pa3oBaHm
JlopeHua. flopeHueBo coKpameHHe gsanibi 14 3amea1eHHe BpcmeHH. Pel15ITHBFICTCKHA 14MIlyJIbC.

B3aHMOCB513b maccm H 3HeprHH. ileckeKT macc. 3Hepr145! CB5I3H. CooTHomeHme mcmy_ty 1-10JIHOrl

3Heprnert H Hmnynbcom gacTHum. FpaHuta HpHmeHumocTH KnaccHi-tecKoil (HbIOTOHOBCK0r1)

mexaHHKH.

II . OCHOBbl moaucy.asipHoil (1)H3HICH H TCFNIOAHHaMHICH

9. MoneKynmpHo-KHHenplecKam Teopum HaeanbHoro ra3a. OCHOBHble 1-10510)Ke11H51

moneKynmpHo-KHHenpiecKoti Teopun BetuecTBa. MHKp0- H maKpococTommim CHCTeMbI.

MaKpocKompiecKHe napameTpm. floHATHe HAeanbHoro ra3a. MoneKynmpHo-KHHeTHilecKoe
TOJIKOBaHHe TemnepaTypm. 11Hcno cTeneHert CB060,{113I MOJICKyJMI. BHyTpemimm 3Heprn51
HAeanbHoro ra3a. 3aKoH paBHopacnpe,Eteneumm 3Heprun no cTeneHmm cBo6oAm. gaBneHHe ra3a c

3pennm Mar1eKyJ151pHO-KHHeT14 14eCKOi1 TeopHH. OCHOBH0e ypaBHeHHe M0.TleKy.T151pH0 -

KHHeT14 ,4eCK0ii TeopHH. YpaBHeHHe COCT051H1451HAearmoro ra3a (ypaBHenHe KnaneRpoHa -
MeHAeneeBa) .

10. D.TleMeHTbI KnaccH4ecKoil CTaTHCTHKH. AHHamH gecKHe H CTaTHCTI411eCKHe

3aKoHomepHocTH B (I)H3HKe. CTaTHCTI4 i-leCK1414 meTo) Hccne,a0BaHHA cHcTem. (Da3oBoe
npocTpaHcmo, 4)a3oBam	 4)a3oBam m geriKa. floHmTne 0 (1))/14KIA1H pacnpeiieneHnm.
CTaTHcmnecKoe ycpc,rweHne. Pacnpe,EteneHHe MaKcBenna (pacnpeAeneHHe moneKyn no
a6C0.1110THb1M matieHHAm CKOpOCT14). CpeJHHe CKOpOCTH monexyn. BapomeTwiecKam (Dopmyna.
PacnpeAeneHHe BonbilmaHa. PacnpeaeneHme MaKcBenna - BonbumaHa.

11. PeanbHbie ra3bi. CHnbi mmmoneKynmpHoro B3aHmouericTBu51 B ra3ax. YpameHme BaH-
,Ekep-Baanbca. 1430Tepmm peanbHoro ra3a. MeTacTa6H.nbHbie COCTOSIHHSI. KpHT1414eCK0e

cocTommie. BHyrpeHHAm 3HeprH5I peanblIOTO ra3a. 3(1)(1)eKT ,a)K0y1151 - TOMCOHa. C)K14>KeHHe ra3oB

H nonymeHHe HH3KHX TemnepaTyp.

12. CBOCICTBa >K14,4KOCTerl. XapaKTepHCTHKa )1(14,111K0F0 COCT051 1 1H51. CTpOeHHe WHAKOCTerl.

1;J-mm*1g nopmuoK. FloBepxHocTHoe HaTm)KeHme. CHJIbI, B03HHKal-01.1114e Ha KpHBoii noBepxHocTH

)KHinweTH. (Dopmyna nannaca. YCJI0B1451 paBH0BecHm Ha rpaHmue )Byx cpea. KpaeBo g yron.

CmatinBaHHe. KanHnnmpHbie 5IBnem4m.

13. CBoticerBa TBepAbix Tell. AM0p4Nible H KpHcTannHmecKHe Tena. KpHcTanniviecKam

peuieTKa. ganbHni4 nopmAoK. Ynpyram H nnacTugecKam geq)opmamm. 3aKoH FyKa. ge(j)eKTbi B

KpncTannax. XHAKHe KpHCTa.TIJIbl.

14. (Da3oBbie paBHoBecHm H (1)a3oBbie nepexo,abi. (Dana BeulecTBa. YCJI0BH51paBH0BeC1451

43,a3. McnapeHme 14 KoHaellcauHm. IlnaBneHme H KpHcTaninnannm. YpaBneHHe Knaneripolla -
Knay3Hyca. Co a3oBam AHarpamma (AHarpamma COCT051H1151). TpoilHam TotiKa.

15. DnemeHTbi TeopHH CTOJIKHOBeHHCI. 1101 151THe CTOJIKHOBeHHS1. Ynpyroe H Heynpyroe

CT0JIKH0BeHH51. FlpHuenbHoe paccTomHHe. PaccemHHe Liacnni. Cpeximm ,L1.TIHHa CB060AHOF0

npo6era. IlpHinwn AeTanbHoro paBHoBecHm.

16. 3nemeHTbt (1)H3144eCKOCI KHHeTHKH. FIOH51THe 0 cimnpiecKoil KHHeTHKe. HepaBHOBeCHble

CHCTeMbl. BpCM51penaKcaunn. 51 13.11eH1451nepeHoca. )1H4)(1)y3Hm. Ko34)(1)HuHeHT AH4)(1)y3HH.



Ter1J1011p0BOAHOCTb. K034)(PHIJIHCHT Te1111011p0BOAHOCTH. B5I3KOCTb (Bny-rpenHee Tpelme).
K0344141114e1IT 13513KOCTH. ,E1H11amm4eeKa51 H KunemanmecKasi B5I3KOCTb.

17. IlepB0e Hagan° TepMOJIHHaMHKH. CTaTI4CT144eCKHCI H Tepmo,all•ammtlecKkai meToAm.
TepmommamllgecKasi cHcTema. Tepmox4HammmecKHA Ilpouecc. Oenomme Tepmo,annammgecKme
nonmTHm: BHyrpeHH515I 311epr1151, pa6oTa, TennoTa. (1)opmy ympoBKH nepBoro nagana
repmommamuKH. YpasHeHme nepBoro Hatiana TepM0,LII4HaMHK14. TelIJI0eMKOCTb. 3aBHCHMOCTb

TennoemKocm Haeanbxoro ra3a OT Mita npouecca. (Dopmyna Matiepa. Pa6oTa, coseptuaemaA
ra3om npH H3onpoueecax. 3HTaJlb111451 (TelfIJI0Ba51 4))/HKU151). A).114a6aTH IleCKHA npouccc.
TeI1J10eMKOCTb TBep,moc TeJI.

18. BTopoe Hagan° Tepmo,m4Hampum. PaBHoBecHme H HepaBHoBecHme COCT051141451

cHcremm. 06paTI4Mble H neo6panimme npouecem. KpyroBori nponcec (wincn). (DopmynupoBKH
wroporo Hamana Tepmo,n pmammcm. LAHICTI KapHo H ero K11,L1 Ansi kweanbnoro ra3a. TennoBbie
ABllraTenH H XOSIO)JHJIbHbIe Mall114Hbl. MaKeHMaJIbHbI g KFIA TeILTIOBOF0 ABHFaTeJI51. 3HTp0111151.

CTaTHCTH TleCKHrI Bee (Tepmo,LumamPriecKam Bep05ITHOCTb). 3aKOH Bo3pacTann5t 3H-rpomm.
CTaTHCTI4 11eCK0e TOJIKOBalille BToporo na‘iana Tepm0xixami4Km.

III. 3JICKTpWleCTBO H marllernum

19. 3J1eMeHTbI TeopHH nonsi. CKanmpnbie H BeKTOpHbIe 110.1451 B (1)H314Ke. Fpa,rnienT
CKaJ15IpH01'0 110J151. AllBepreHumiBeKTopHoro 110J151. PoTop BeKTopnoro nonm. OnepaTop
FammnbToHa (onepa-rop «Ha6na»). OnepaTop Ilannaca («nannacHan»). HeKorropbie
1411Tel-parIbHb1e Teopemm.

20. HarIp51)1(eHHOCTb 3.neKTpoc -ranpiecKoro 110J151 B BaKyyme. DneKTpmtlecKilti 3apmg.
COXpaHeHHe H HHBapHalITHOCTb 3apx,aa. gHCKpeTHOCTb 3apsuka. 3aKon Kynona. flowiTue

DneKTpocTanriecKoro II0J151. CHJIOBbIe JIHHHI4 (J1HHHH HaTIMKeHH0CTI4). IlpHintHn
cynepnomumm 3neK-rpocTanNecKllx none g . IlorroK Bewropa HanpsmeHHoc-rll. Teopema Faycca

AJ1513neKTpocTanr4ecKoro II0J151 B BaKyyme H ee CB5I3b C 3aKOHOM KyJI0Ha. AllOepemiHanBHam

(Popma Teopembi Faycca. flplimeHenme Teopemm Faycca AJ151 pacqe-ra none.

21. floTeHuHan 3neKTpocTaTmilecKoro 1101151 B BaKyyme. Pa60Ta CHJI 3newrpocTan4'lecKoro

II01151. UmpKynsamm HanpsDKeHHoc-rm 3neKTpoeTan plecKoro 1-10J151. POTOp HanpsnKeHnoeTH

3neKTp0ceraTHilecKoro 110.1151. 1 10TeliLtHaRbI1OCTb (K011CepBaTHBHOCTb) 3neKTpocrraTwiecKoro

nom!. 1-10TeH1114aJI. Pa3HOCTb no-remillarloB. CB5I3b Me)KAy noTemmanom H Hallp51)KeHHOCTMO

3neKTpocTany4ecKoro norm. YpaBHeHlle nannaca. DnewrpllmecKmil gmnonb. 3newrpmtiecKHg

MOMeHT ,E4HII0J151 (AH11051bHblii MOMeHT). 110TeH1114aJI H HanpsDKeHHocTB HORN A14110J151. MOMelIT

CHJI, AeACTBy101111411 Ha ,E114110JIb BO Bxeumem 3neKTpiviecK0m none. DHeprwi A14110J151 B

3neKTpn gecKom none.

22. 3neKTpHmecKoe none B „ronneKTpllKax. CB060,LI,HbIe H CB513aHHbIe 3ap5lAb1 B BeatecTBe.

CTOpOHHHe 3apm,rthd. FlonsipHme Fl Henonmpnme moneKynm. THIMI AH3.11eKTpHKOB. 1/10HHaSI,

3J1eKTp0HHaSI H opmewraumoHnam nonmpH3aw4ll. flonsipll3yemoc-rb MOJIeKyJIbI.

110.1151p1430BaHHOCTb (BeKTop 11onmpH3aumH). 0H0p0„EtHa51 H HeoiztHopoxiam nonsipll3atwm. CB513b

1-10.1151pH30BaH11OCTI4 C 110BepXH0CTH0171 IIIIOTHOCTbIO 1-10.1151pH3aLWOHHOI'0 3ap5wa.

AH3neKTpH geeKam BOCITHHWIHBOCTb BewecTBa H ee 3aBHCHM0CTb OT TemnepaTypm. Teopema

Faycca Ansi 3neKTpn gecKoro nom! B All3neKTpuKe. 3neKTpw ,lecK0e ememeHlle (DneKTpmgeeKam



HH)lyKLIH51) B AH3neKTpHKe. gH3neKTpu TleeKas1 npoHnuaemocTb CpegbI. BbILIFICJIeHHe

HaT1p5DKCHHOCTH 3nexTpwiecKoro 110J151 B AH3neKTpunce. rpaHH q Hme yCJI0B1451 AMA

3neKTpu gecKoro 110j151 Ha rpaimue pautena "243neKTpHK - A14311eKTpHK". CerHeT03.11eKTpHKH.

23. 3neKTpHiiecKoe none 11p0B0)1HHKOB. Pacupee.nel1He 3ap5taoB B 11p0BO,LIHHKC.

3neKTpocTaTHiiecKoe none Bnyi-pH H cHapy)KH npoBoAHHKa. Fpami gHble yCJI0B1-151 Ha rpaHmue
"npoBoAHHK-BaKyym". 311eKTp1/1 11eCKHe CBORCTBa npoBoAmmeti o6ono4KH. 3neKTp0cTaTH1IecKam
3allikrra. MeToA H3o6pa)KeHHA. FpaHH ,Hibie yCJI0B1,151 Ha rpamme "Hp0B0)1HHK-A1,1311eKTpHK".

3.TleKTpOeMKOCTb ye,{tHHHHoro npoBouHHKa, cucTembi 11p0BOAHHKOB H KoHAeHcaTopa.
311eKTpH i-IeCKa51 3Hepru51 CHCTeMbI TOtietlHb1X 3ap51,L1OB. DHeprHm 3apm)KeHHoro 11p0BOAHHKa,

CHCTeMbIllp0BOAHHKOB H KoHgeHeaTopa. 3HeprH51 DneKTpocTaTH gecKoro 1101151. 06"beMfla51

IITIOTHOCTb 3Heprkn4 aneKTpocTanyieeKoro 110J151.

24. HOC1OSIHH131171 3neKTppyiecKH1/1 TOK. XapaKTeppicTHKH 3.neKTpocTaTwiecKoro ToKa:
11110THOCTb ToKa, am ToKa. YCJIOBHC eyniecTBoBaHHA 3neKTputiecKoro Tom. CTOpOHHHe CHJIbl.

Pa3HOCTb noTeHuHanoB, HanpsDKeHHe, 3neKTpoABH)Kyntam cHna (DAC). KnaccHtiecKam

3.11eKTp0HHa51 Teopilm 311eKTp01-1p0B0AHM0CTH meTannoB. 3aKoHbi Oma H A)Koynm-JleHua B

A114)(1)epeHu4anbHort ()opme. 3aKoHbi Oma H Amcoynm-JleHua B HHTerpanbHoil (Popme. 3aKoH

°Ma/11151 HeouHopogHoro riacTKa uenH. lipaBuna Kupxro(1)a. He,LIOCTaTO LIHOCTb KnaccH,tecKok

3.11eKTp0HHOPI TeopHH 351eKTp011p0B0,EIHMOCTH.

25. DnemenThi (1)11311tieeKat 3.11CKTp0HHKH. aneKTpHtfecKHR TOK B BaKyyme. DneKTpoHHam

3MHCCH51. Pa6oTa Bbixoga 3.11eKTp0HOB 113 meTanna. 3.11eK1'pH IleCKHrl TOK B ra3e. FlpoLteccbi

HOHH3a1.11/11/1 H peKom6HHamni. Pa60Ta H0HH3a1AHH. 110TeHL1Hal1 HOH1l3aIAH1l. YilapHa51

HOHH3a1.114A. HeCaMOCT051Te.T1bHbIll Fa3OBblii pa3pmA. CamocTomTenbHbdi ra3OBbIri pa3pSLEI. BOJIbT-

amnepHam xaparrepHeTHKa ra3oBoro pa3pmAa. BHAbi pa3pmAoB.

26. Ilna3ma. FlonmTHe 0 nna3me. CHOCO6b1 CO3,LtaH1451 1111a3MbI. KBa3HHeilTpallbHOCTb

11.11a3MbI. 311eKTp01 -1p0BOAHOCTb 11.11a3MbI. Ae6aeBcKHR paoutyc (ae6aescKam ThJIHHa)

3KpamtpoBaHHm. lina3meHHam qacToTa. HH3KoTemnepaTypHam nna3ma H ee npHmelleHHe.
BbicoKoTemnepaTypHam nna3ma. Ilpo6nema ocyw,ecTBneumm ynpaBnmemoro TepmomepHoro

cHHTe3a.

27. MarHHTnoe none B BaKyyme. 3aKoH Amnepa. MarHHTHam HHAyKuHm. 3aKOH BHO -

CaBapa (3aKoH 13Ho - CaBapa - Jlannaca). rloHATHe marHHTHoro nonm. Flp pnumn cynepno3Humll

MarHHTHbIX "lona. CHna flopernia H cHna Amnepa. BHTOK C TOKOM B marHHTHom none.

MarnHTHbIi momeHT. MOMeHT CH51, ,11eCICTBy10111141 Ha pamKy C TOKOM BO BHeinnem marmyrnom

none. MarHHTHoe none npmmonHHeilnoro H KpyroBoro TOKOB. 1.114pKyJIAL11/151 BeKTopa marHHTHoil

HHAyKuHH. 3aKOH 11011H0F0 TOKa (Teopema o LtHpKynmumn HH,DyKLIHH Manimmoro 1101151) B

BaKyyme. flpHmeHenHe 3aKoHa nonHoro ToKa Ansi pacneTa marHHTHbix none. MarHHTHoe lione

AJIHHH0f0 coneHoH,Lta H Topokma. MarHHTHoe B3aHmo,aeit1cTBHe TOKOB. E,L1H11111_1a CHJ1bI TOKa -

amnep. BllxpeBoe none ABH>Kyinerocm 3ap5,aa. 1/1HBapHaHTHocTb 3neKTpH liecKoro 3apmga.

Marian-Hoe none KaK peJ151THBHCTCKHri 3(1)(1)eKT.

28. TtBmKenHe 3apsmenn0il LI a C TI411131 B 3.neKTputiecKom H Mal'IIHTHOM nonmx. gBwKeHHe

3apsDKeHH0il tiaCTULtbI B 3.neKTpwiecK0m H MaTHHTHOM 1101151X. 110H5ITHC 06 3nexrpoHHa OT1THKe.

31:14eic-r Xonna. YCKOpHTCJIH 3ap5meHHbix imeTHu.



29. Marin4THoe none B BeutecTBe. H0H5ITHe MaF1114THOF0 momeHTa aToma. MitKpo-
maKpoToKH. MoneKynsipHide TOKH. HamarHipieHHocTb (Berrop HamarHip-mBaHHSO. MarHHTHam
BOCI1p14HM 1114BOCTb BewecTBa 14 ee 3aB11C1IMOCTb OT TemnepaTypht. 3aKoH nonHoro TOKa (Teopema
o ttitpKynstunit Hanp5pKeHHocTH marHinHoro nonst) B BewecTse. HalIpA)KöHHOCTb marm4THoro
1101151 B BewecTse. MarHirrHast upointuaemocTb cpe,Etm. HHAyKuitst marHinHoro 1-10JISI B

BewecTBe. FpaHir-mbie ycnoBitst Ansi marm4THoro tionst Ha rpaHHue pa3Aena 4tByx cpe,a. TIMM

marHeTHKoB. TO L1Ka KtopH. AOMeHbI. KpHBast Hamarinvimiattitm.

30. 3.neKTpomarHI1THam HHAyKupot. Ottbn (130 apaAe51. MaFFIHTHbIA 110TOK. 341,C HILEtyntiat.
OCHOBHOil 3aK0H 3neKTp0marttI1THo11 imAyKuitit (3aKOH (Dapa)1e51). BbIBOIJI OC1IOBH0F0 3aKoHa
3neKTpomarHirrHoil 14H,L1yKI.11414 143 3aKoHa coxpaHeHnit 3HeprHH, a TaKwe Ha OCHOBe

3J1eKTp0HHO1 TeopHH. lipaBitno JleHua (3aKOH JleHtta). 51BneHite camoitHityKuim.
141-1AyKTHBHOCTb. 1411,E1yKTI4BHOCTb ,L1)1HHHOF0 coneHomta. TOKI4 3aMb1KaH1451 14 p13mBrKai115t
SlaneHme B3a14MH0171 14H,LlyK111414. B3a14Mila51 14H,tlyKTI4BHOCTb. Ditepritst mart-tumor° 110J151.

06'beMHaSI 11110THOCTb 3HeprHH marinaHoro 1101151.

IV. KOJIC611111411 H BO.J1H6I

31. MexaHipiecKite Kone6aHitn. CBo6oxib1e (co6cTriettHme) ii Bb1HpKileHHbIe Kome6ainu.
limonite o6 awroKone6aHH5oc. AH4)(1)epeHuitanbHoe ypaBHeHHe rapmoimmecKitx Kone6aH111 H
ero pemeHme. XapaKTepHcTHKH rapmoimtlecKHx Kone6aHit g . Flownite o rapmollittlecKom 14

aHrapmoHHilecKom OCIA14111151TOpe. 1430XpOHHOCTb Kone6aHHH. 3Heprit5I rapmoHimecKitx
Kone6aHHH. Cno?KeitHe 0,E114HaKOBO HanpaBneHHbtx (cKanstpHmx) rapmottimecKHx Kone6a1IH1.
MeToil BeKTopHoH ,rwarpammm. EHeitiot. Cno>KeHme B3a14MH0 nepnewwKyrolpHbtx (BeKTOpHbIX)

rapmoimitecKmx Kone6aHHH. cDo itrypht .11Hcca)Ky. giukl)epeHuitanbHoe ypaBHeHHe 3aTyxa1ow14x
Kone6aHHA 14 ero pemetme. AnepHmlipiecKitti npouecc. 1-1acToTa it K034)(1)14 1.114eHT 3aTyxam451.
fl0rap4mHttecKiti1 AeKpemeHT 3aTyxaH115t u ,LIO6pOTHOCTb Ko1Ie6aTenhHort CHCTeMbI.

Rialill)epeHuHanbHoe ypasHemie BbmpK,iteitHmx K0ne6a1IHA H ero pemeitHe. Ammurryila H (1)a3a

npit BbIlly?KgeliHbIX mexanimecKitx Kone6aHimx. MexaHH ItecKHH pe3oHaHc. Pe3oHaHcHme
Kpl4Bble. CooTHomeHite mewty (1)a3am14 Bbll ipx,n,aloillert CHJ1b1 11 CKOpOCT14 Hpit mexaimilecKom
pe3oHaHce. CllexTp Kone6aHml, noH gTHe o pa3nowe11im cDypbe.

32. MeXaHH IleCKHe BOJ1HbI. MeXaHH3M o6pa3oBaHHA mexamviecKitx BOJ1H B ynpyrort cpe,ae.

lip0A0J1bHbIe H nottepetnime BOJIHbI. BOJIII0B0e ypaBHettite H ero peweHHe. rapM0H1411eCKHe

BOJIHbI H HX xapawrepticTHKH. Yitaptibie BOJIHbI. IJPI4HLWII cyneprionwitH BOJIH H rpaimua ero
npHmeimmocTit. (Da30Ba5I CKOpOCTb 14 ,LwertepcHst BOJIH. BOJIHOBOA HaKeT H rpynnoBam CKOpOCTb.

110H5ITHe 0 KorepeHTHocTit. 14HTep(bepeHIAI451 BOJIH. CT031414e BOJIHM. 3(1)(PeKT Aonnepa Ansi
3ByK0BbIX BOJIH. YnbTpa- H itH(1)pa3Bytm.

33. DneKTpomarHHTHme Kone6amot. giu1)(1)epeinutanhH0e ypaBHeHHe Kone6aHH1l B

Kone6aTenhHom KoHType 14 ero pemeHHe. )E(H(1)4)epeiW1a.nbH0e ypaBneHHe 3aTyxatowitx
'inewrpomarHHTHmx K0ne6aHH1i H ero pemeitite. IlacToTa 14 Ko3(1)(bittweHT 3aTyxam451

3.T1eKTp0MaFHI4THOF0 KOJ1e6aH1451. J101-ap14(j)MH tleCKH171 ,rtexpemeHT 3aTyxam5t H ,L106p0TH0CTb

KoHTypa. gia44epetwitanbHoe ypameHHe BbI11y)K,E1eHHbIX '311eKTp0Marl IHTHbIX Ko11e6aHHH 14 ero
peweHite. Amtutiny,n,a H (1)a3a Hpit BbIHy)K,TICHIlbIX 3J1eKTp0MaFHHTHbIX Kone6ainimx. Pe30HaHC B

Kone6aTenbHom KoHType. Pe3oHancHme Kpimble Ansi Hanpstweitiot H C1411b1 TOKa. flepememudi
TOK.



34. 3neKTpomarm4THme 	 CoapaAeeBCKa51 H maKeBennoBcKam TpaKTOBKH SIBJWIIHSI

3JIeKTp0MaCHHTH011 HHAyKLIHH. TOK cmentetinst. DneKTpomaritHTHoe none. Clic:Tema ypaBlienurt
MaKCBWIJIa. Bairn°Boe ypamenne JI 51 3neKTpomarm4TH0ro II0J151 H ero peweithe. CKOpOCTb

pacnpoeTpaHennst 3JIeKTp0MafHHTHbIX BOJIH B cpeAax. OCHOBHble cBoticTBa 3IleKTp0MaI-HVITHbIX

BOJIH. BeKTOp 110i4HTHHfa. Hmnynbc 3neKTpomartinTHoro HOJ15I. 1/13J1r-leHHe AHTIOJI51.

L(HaFpaMMa HanpaBnemiocTn. !..1-4(keKT Aonnepa JUIM 3JIeKTp0MaFHHTHbIX BOJIH. I LIKa.TIa

3.1CKTp0MarHHTHbIX BOJIH.

V. Wilma

35. PacnpocTpaHeHne cBeTa gepe3 rpaHnu AByx cpe,a. DneKTpomarmitTHast npktpo,Lta
cBeTa. flpm-num riofireHca. 3aKotibt oTpa)KeHnst H npenomnetinst. A6comoTHb1i
OTHOCHTeJIblibIII TIOK13aTeJIH npenomneHnst. TIOJIHOe BHyTpeHHee oTpa>KettHe. CBeTOBOAbl.

reomeTpni-tecKast OFITHKa KaK npe,aembHbirt	 BOJIHOBOCI OFITHKH. OIITHIleCKHe

IllicTpymeHTm.

36. HHTeptiwpeHumsi cBeTa. MOHOXp0MaTITLIeCK4e H HemoHoxpomaTmlecKHe BOJIIIbI.

1 Ipm-mnn cyneptio3Hunn H HHTCHCHBHOCTb npn cnowennH CBeTOBbIX BOJIH. BpeMeHlia51

KorepeHTHocTb. Bpemst H Amnia KorepeHTHocTn. FlpocTpancTBeimast KorepenTHocTb. PaAnyc
KorepeHTHocTn. OrITH4eCKa51 Alma FlyTH. OnTwrecKast pa3HOCTb xo,a,a. PaciteT
HHTep(j)CpelIIIHOHHOil KapTHHbI OT AByX KorepeHTHbtx FICTO4IIHKOB. 110.110CbI paBHOri TOJILLII4HbI H

pamoro HaKJI0Ha. MHOFOJIrIeBa51 HHTep4)epeHLIH51. CHOCO6bI TIOJIrleHH51KorepeHTHbtx

HuTeptiwpomeTpm.

37. AmDpaKuHst cBeTa. rIpm-tunn Itoilrettca — OpeHenst. MeT0A 30H OpeHenst.

FlpstmonnHeilHoe pacnpocTpaHeHne cBeTa. gml)paKunst olVeHenst. AmkpaKunst OpeHenst OT

Kpyrnoro OTBepCTI/151 H Kpyrnoro AncKa. gn(l)paKunst Opetienst OT Kpam TIOJIyIIJIOCKOCTH.

Cm4panb Kopmo. gmkpaKunst Opaymotiwpa OT 6ecKoHe4H0 rAnkumoil npmmort merm.
An(l)paKunoHHast pacxognmocTb. Awl:Talcum' OT 0,LIII0MepHal An(l)paKunonHo g pemeTKH.
Pa3peillatoulast cnoco6HocTb OFITH IleCKHX micTpymeHToB. Flomane 0 ronorpatimH.

38. Floympn3aunst cBeTa. ECTeCTBeHHbIrl H nonstpn3oBamtbal cBeT. CTenenb nonsrpH3aunkt.

Honsipn3aun5t cBeTa npn npenomnemm H oTpmemm. 3aKoH bplocTepa. flonsipH3aunst npm

ABOCIHOM nygenpenomneHnn. 06b1KH0Beimbirt H He06b1K110BeHHbdi nr-m. OnTn liecKast OCb

KpncTanna. II0J15Ip0HAbI H non51pn3annot-mb1e IlpH3MbI. Flonstpn3aTopbt H aHaan3aTopbt. 3aKoH

MaJII0Ca. 11011yBOJIHOBble H geTBepTbsonHoBble nnacTmum. HcKyccTBeHHast otiTmgecKast

aHH30Tp0IIH51. OnTkr-tecKast aKTHBHOCTb BemecTBa. 344eKT OapaRest.

39. Ancnepenst cBeTa. 3aTpy,aneHnst B 3JIeKTp0MaCHHTHOCI Teopnn MaKcBenna.

HOpMa.TIbHa51 H aHomanbHast Aktenepcnn. MeToAbt Ha6mo,aemi5t 4tHcnepcnkt. flpH3MaTWIeCKHil H

,am4paKunot-mbn7 cneKTpbt. 3JICKTp0HHaSITeopnsi Ancrwpcnn cBeTa. ilornow,eHne cBeTa. 3aKoH

byrepa. LtBeTa Ten H cnetapbt nornomemist.

5. OEPA3OBATEJIMFIME TEXHOJI0F1414

• ifeKunom-to-cemnHapcKast CHCTM 06yi-teHnst (TpannHOHHbIe JICKIIHOHHble H

na6opaTopHme 3aH5ITH51) C HCIIOJIb30BaHHeM npe,ameToB my3e5t JICKLIHOHHbIX

gemoticTpaulln H yeTpoPicTB (1)H3miecK0ro npaKTnKyma.



• I I pHmcHeHHe my.abTumegHa TeXH0J10114n: npoBe,EkeHHe JleKLII4OHHbIX 14

ripaKTutiecKm 3aH5ITH1 C HCII051b30BaH14eM K0M111310TepHbIX npe3eHTaW1ii,
,LtemoHcTpauHoHHbix BwieoponuKoli C 110M0111,bio KomnbioTepHoro npocKTopa,.
DBM u Tene3KpaHa.

• 1/1140pMaLIHOHHO-KOMMyHHKaHHOHHbIe TeXHOJI0F1414 ,T1J151 momiTopmira, KOHTpOJIS1

H OLICHK14 TeKymell rie6Holl ,LICATenblIOCTH cTy,LteHToB (HHTepHeT, Skype, rie6Ho-
meT0 gecKHR KomnneKc BRFY Ha nnaT(Dopme IVIoodle H Ap.).

• JIeKLU1OHHhTC H HpaKTwiecKHe 3aHAT1451 KaK HariHme KomkpeHHHH II()

pe3ynbTaTam 1L0KJ1a,n,0B CTy,L1eHT0B

• P a3,,Op KOHKpeTHbIX CHTyaL114r1

6. OHEHOIIHME CPEJCTBA JAM TEKYLIAEFO KOHTPOJIM
YCHEBAEMOCT14, HPOMDICYTO IIHOCI ATTECTAL11414 HO 14TOFAM
OCBOEHHM ,E(HCHHI1J114Hbl 14 YlIEB110-MET0JIIIVIECKOE
OBECRE LIEHHE CAMOCTOMTEJIbHOCI PABOTIA CTYJEHT013.

• B011p0C1,1 Jan 110/111 0 I OBK14 K peiii 11111 -KOHTp0.1110 N21

1. KHHeTwiecKam 3HeprHst BpantalowerocA TBervioro Tena (C BbIBO)10M).

2. %en/ma maccoi4 Ill ABH>KeTC51 3aMe,1ITICHHO 110 0K?KHOCTM c LteHTpom B To g Ke 0 co

cKopocTmo V. YKa3aTb Ha pmcyHKe HanpasneHHA Berropos yrnoBoil cKopocTH (A3,

momeHTa 14M1Iy11bCa Lo OTHOCHTeMbH0 TO'IKH 0, HpoeKtano momeHTa Hmnynbca Ha OCb

Lz , HopmanbHoe Wn, TaHreHumanbHoe W H Honnoe WycKopeHHA.

OCb Bp.

3.Pa,rmyc —BeKTop TO L1KH, pacnonoweHnori B BepTHKaJIbH0171 HJIOCKOCTH XY (cm. pile.)

= (3 sinzit)G + (4 cos4t) -G'. Macca TO L1KH 111 =0,5 Kr. OupeAenwrb KHHenPiecKyio

3Hep1mo TO LIK14 u pa6oTy CHJIM TSDKeCTH Ilepe3 7r/4 ceKym nocne Hatiana atH)Keumm.



4.MOMeHT HIIepIAHH ORHOPO,LIHOTO AHCKa (C11110111HOTO HHHHHApa) (c Bbmo,rkom).
5.0,L(1-10p0AHbI1 AHCK BpaataeTcm c 3ameR1eHHem BoKpyr OCH, npoxo,unteil mepe3 tleHTp AncKa

llepneHAHKyruipHo FIJIOCKOCTH i1HCKa. YKa3aTb Ha pucyHKe HanparmeHHA BeKTOPOB yr.rioBoil

CKOPOCTH	 momeHTa Hmuynbca Lc, YETIOBOF0 ycKopeHnsi Ec, momewra cHnbi

6.MaTermaramam To qxa ,2:03mkeTcs! HO oKpy>KHoeTH paanycom R. Ee TaHremalambuoe yekopetme

H3Me1151eTCS1 110 3aKoHy W-c=kt. re k>0. B KaKOil MOMeHT Bpememi t c Hatizum ABH)KeHH51

muy.TH4 HopmanbHoro H TanremiHanbHoro yCKOPeHHA 6y)tyr paBHbi?

7.YmH0>KeHme BeKTOPOB. BeKTopHoe HP0H3BMHHe (oripeAememie, C110C06bI BbIlIFICJIeHHA).

8. 14enoBex CTOHT Ha Bpaulatoweficm cKambe N(yKoBcKoro CO CTePWIleM B pyKax,

pacrionoweHHum F0p1430HTa.T1bH0. ECJIH cTep>KeHb noBepHyrb B BePTHKa.TIbH0e nono>KeHHe, TO:

a) yMeHM.1114TC5l MOMeHT HIleP111411 cHcTembr,

b) ymenbuniTcsi yrnoBam CKOPOCTb;

C) MOMCHT HMHJ1bC cHcTembi He 1/13MeHH1'C51;

d) yMeHb11IFITC51 nmeTutlecKam 3uepru5! CHCTeMbI.

13m6paTb I IpaBnJmHbIi OTBeT. 11051CHHTb.

9.143 CIIIIOLLIHOF0 oAHopo,n,Horo uwtHHApa panuycom R enemata! HOJIbIti, ynaram Burrpemilow

tlaCTb paunycom R/2 OT OCH CHMMCTPHH. BO CKOJIbK0 pa3 H3MeHHTC5I MOMeHT Fudepu44 TCJIa

OTHOCHTeMbH0 yKa3aHHori ocH?

10.3aKoH coxpaHemsimomenTa Hmnynbca (c BbIBUOM).

11 .TIOTeHHHallbHaSI meprum macnnibi 011HCbIBaeTC5I BbIpmeHHem U=3x 4-12x. HpH KaKOM

3HalleHHH X ycKopeHme qaCTHLI131 6y,EteT pamo HyJno?

12. BpaulaeTcm BoKpyr He110,1:1BH>KHOii OCH TaK,	 YFOJI ero nosopoTa meimeTcs! B 3aBHCHMOCTH
*:

OT BpemeHH t no 3aKoHy (.p =	 at — ), re a>0, b>0. Hain! momeHT BpemeHH T, a mime

414CJI0 o6opo rros N J:10 OCTaHOBKH.

13.CB5I3b me)K,Ety 110TeHHHaJIbHal 3HeprHei1 H CHJIOCI (c BbIBO,LIOM).

14. 11To Ha3bmaeTc51 MOMeHTOM nmnynbca? YKa3aTb Ha pncyHKe BeKTOP momeHTa HMIIYJIbCa

Om1- r` PT4TejIbH0 TO tIKH 0, a TaK)Ke ero ripoeKumo Ha OCb Zi



1 5.11J1a4OpMa B sn,rte AncKa BpautaeTcm no HHepHHH OKOJIO BepTHKaThIlOrl OCH C tiacToToil
n 1 =14 MI4H -1 . Ha 'Tato artaT(Popmbi CTOHT gemoBeK. Koma 14e.TIOBeK nepeutem B nenTp
nmaT(Popmbi, ttacToTa Bbipocna 'to 11 2=25mn1!"' . Macca genoseKa 70 Kr. Onpe,rtennTb maccy
nmaT(Popmbi. MOMeHT nxepunn genoseKa paCC IIIITaTb KaK X151 maTepnambHort

16.3ammi coxpanennm Hmnynbca (c Bbisuom). TIpkt KaKHX yCJI01314SIX peaMHO BbITIOJIH5IeTC51

3TOT 3aKOH Ha 3emme?

17.4To na3b1BaeTcsi MOMeHTOM CHJIbl? YKa3aTb Ha p picynKe nanpaBnexne BeKTopa momeHTa

CHJIbI OTHOCHTeMbII0 TO T4K14 0. YKa3aTb TaKwe momenT CHJIbl OTHOCHTe.TI 131 10 OCH Z.

fi

1 8.3aBHCHMOCTb KOOpAHHaT ABH>KeH1451 qacTnubi OT Bpemenn nmeeT BHA x=bsinwt, y=acoscot,

z=0, r,rte a,b, 14 CO — KOHCTaHTbI.

a) onpeAcsinTb pa,myc- BeKTop r, cKopocTb z: 14 ycKopemte it' LiacTnnbi;

h) HariTH ypaBneHne TpaeKTopnn qacTnum.

1 9.HeHHep1114aJIbIlbIe CHCTeMbl oTc LieTa. A6COMOTHbIe 14 OTHOCHTCJIbHbIe CKOpOCT14. CHJIbI

nHepunll (c Bbmo)tom).

20.Y1awyre Hanpamexne yrutoBoti cKopocm npeucccHH rupocKona 	 ecnn H3BeCTHO

yrnoBast CKOpOCTb rnpocKona	 11051CHHTb pallet-me.

Frig

21.MaTepHaAbHam To LiKa (LiacTutia) maccoil m6powena no yrnom a K ropm3oHTy c HatiambHog

CKOpOCT1310 : ec. TpaeKTopm noneTa JIMHT B BepTHKaJIbHOil TIJIOCKOCTH XY (cm. pnc.). OCb Z

HanpaBneHa oHa Hac». flpeHe6pera5l conpontsmennem Bo3gyxa, Haim 3aBVICHMOCTb OT

spemenn momenTa CHJIbI T51)KeCTH No, ,LteucTBytolikero Ha LtacTuny.

22.Teopema 0 AB14)1CeH14 14 neHTpa mnepunn (c Bbmogom).



23.KaKne nyfflabi cmeAyioniero ymepmmemisi cnpaBearanibi? MomeHT Hllepuffl4 Tema

OTHOCHTeMbH0 OCH BpameHmi 3aBHCHT OT:

a) OT nonoweHum OCH BpaLueHm;

b) OT momeHTa CHJIbI;

C) OT maccEd Tema;
d) OT yrmoBoro ycKopeHusi Tema.

24.Temo maccoti IT1=0,1 K1' 6pOilleHO C HeKoTopok BbICOTbI B I'OpH3011TallblIOM HanpaBneHHH CO

CKOpOCTbK) 20 Mk. Harrill MO,EIyJI13 npHpamemist momeHTa Hmnymbca Tema IL OTHOCHTeJ1b110

T0I1KH 6pocaHH5! 3a nepBbie 5,0 C. COI1pOTHBJICHHeM B03Ayxa npeHe6pemb.

25.(2KansipHoe npoH3BeAeHne (onpe,aenem4e, cnoco6 pacgeTa).

26.HanHcaTb ypaBHeHHe ,LIBMKeHH51 Arm Tema maccoh m, Ha KoTopoe AericTByeT cHma

COITOTHRTICHHH, nponopuHoHanbHam CKOpOCTH.

27.BpycoK AB14>KeTC51 BA0J1b FOpH3OHTaJIblial noBepxnocTH nou gefiCTBHeM TIOCTOSIHHOii no

Berwaffle CHJ1bI, Hanpamemiog no,Lt yrnom a K ropH3oHTy. Ko*IniumeHT Tpefaut mcw_ty

6pycKom H II0BepXHOCTbIO paBeH 0,25. flpH KaKom 3HameHHH yrna a ycKopeHHe 6pycKa BROJIb

noBepxHocTH 6y,u,eT maKcHmambHbim?

28.YpaBHellile M0MeHT013. YpaBHeHHe ,EIHHaMIIKH BpatuaTem3Horo 41314>KeH1/151 0TH0CHTelIbH0

HeHOABIDKHOCI OCH (C BbiBo)]om).

29.01)opmynupoBaTb Teopemy LLITerfflepa.

30.TOIIKHCI 0111-10p0,L1HbI g cTepKeHB JU1HHHOi1 L mo)KeT BpautaTbcm BoKpyr r0pH3onTambH0fi OCH,

Hp0X0A5111.Ie1'i Ilepe3 KoHeu cTep)KH51 nepnemancynApHo emy. Crep)KeHb OTKJI0H1411H Ha 90(*) OT

II0J10)KeHH51 paBH0BeCH51 H oTnycTunn. OnpeAem pusb CKOpOCTb VHH>KHel'O KoHlla CTCMK1-151 B

MOMeHT npoxommeHHA paBHoBecHm.

3 1.4T0 Ha3b1BaeTC51 MOMeHTOM Hmnynbca? YKa3aTb Ha pncyHKe BeKTop momeHTa Hmnymbca

0Tur` PTITeJ1bH0 TO LIKH 0, a TanKe ero npoeKunto Ha OCb Z.

a



32.Teno Bpaimensi BoKpyr Henoi_IBH>Knofi OCH TaK, LITO yron ero noBopoTa meHmeTem B
bt.7,

3aBHCHM0CTI4 OT Bpememt t 110 3aK0ny = 27( at —	 rite a>0, b>0. HatITH MOMeHT BpemeHH

T, a TaK)Ke l1HCJI0 o6opoToB N jo OCTaHOBKH.

33.M0meHT Hnepum4 TOHK01-0 oimopo,aHoro cTery>KHR 0TH0CHTeMbH0 OCH, npoxoitsnueil iiepe3
KoHeu cTep)Knst (C BbIBO,L10M).

34.4aCTHila MaCCO g M 41B14)KeTC513ameimetnio no 0Kpy)KHOCTH C ueturpom B T0 L1Ke 0 CO

CKOpOCTbK) YKa3aTb Ha pncyHKe HanpaBnetuni BeKTOpOB yrTIOB01.1 CKOpOCTH momeHTa

Hmnynbca Lc. 0THOCHTeJ1bH0 TogKH 0, npoeKupno momeHTa Hmnynbca Ha OCb Z L, HopmanbHoe
n• n•n••,

Wn, TaHreHunanbHoe it; 14 IIOJIHOC WycKopeHHA.

OCb Bp.

35.CHJla C K0MII0HellTaMH (3, 4, 5) H npHnoweHa K TO LIKe C KoopimaTamm (4,2,3) M. Heim:

a) MOMeHT CHJIbI M 0THOCHTeJ1bH0 Hat-lama Koopin4Har,
_

b) MO,L1)/J1b BeKTopa

c) npoeKumo Ha OCb Z momeHTa CHJIbI frf,.

36.BbmcneHHe momeHTa HHeptuni cTep>KHA 0TH.00HTeMbH0 OCH, npoxo,tunueti ttepe3 ero KoHeu.

37.)114CK BpanweTcx paBHOMepHO C HeKoTopoil yr.110B0 CI CKOpOCTMO Co. Ha l-II4HaSIC momenTa

BpemeHH t=0, Ha Hero itacTByeT momenT CHJI, rpatkIIK BpemeHHoti 3aBHCHMOCTH KoToporo

npe,acTaBneH Ha pktcymce. HapHcyrne rpa4n4K, IlpaB14.11bH0 oTpa>Kaiotunii 3aBHCHM0CTb momeHTa

Hmnynbca OT BpemeHH

0	
t i	t2



38.CcPopmyn14poBaTb Teopemy LliTermepa. BbrincneHue momenTa HHepumu crep)KHA
OTH0CHTeMbH0 OCH, Hp0X04SILIAeil clepe3 ero newcp mace.

39.4TO Ha3bIBaeTC5I MOMeHTOM Hmnymbca? YKa3aTb Ha pHeynKe BeKTop momenTa HMTIy.TIbCa

OTH0CHTeRbH0 TO ,IKH 0, a TaK>Ke ero npoeKumo Ha OCb Z.

CD

40. 3aBHCHMOCTb Koop,asHaT 4BH)KeHH51 4acTimb1 OT BpemeHH HmeeT BHA x=bsino)t, y=acoscot,
z=0, rite a,b, H co — KOHCTaHTbI.

a) onpeAeHHTb paAHyc- BeKTop CKOpOCTb H ycKopeHHe it' qacTHIbI;

b) Hakim ypaBHeHne TpaeKTopHH LtacTHubi.

41.KOMII0HeHTbI CK0p0CTI4 maeTHLtbl H3MeH5IIOTC5I CO BpemeHem no 3aK0HaM Vx=aCOSWt,
nnnI

v =asincot, v„=0, rue a ii w — KOHCTaHTI3I. HarITH MOAyJIH CKOpOCTH 	 yeAwpemisi 1•17 1, a TaioKe
Y

yron a mexy_ty H W.

42.MaTepHanbHam TottKa M ,1113FDKeTC5I no oKpywHocTH CO CKOpOCTb10 Ha pnc. 1 noKa3an

rpacimK 3aBHCHMOCTH npoeKuHn cKopocTH OT BpemeHH ( F —eAHHHHHbill BeKTop

IIOJI0>KHTe.TIbHOI-0 HanpaBmeHH51, cr — npoeKuH5L z . Ha 3TO HanpaBnem4e). flpH 3TOM BeKTop

TIOJIHOI-0 HanpameHHA Ha pile. 2 HmeeT Hair-maw-lei-me a) 4 b)3 c)2 d)1 OTBeT nosicHliTb.

VT 1     

pile. 1  pHc. 2

43.1jemp macc ( HHepuHH). Teopema 0 ,LIBMKeHHH newcpa macc.

Boupoem K parrincr-KoHTpoJno .N22

MoJieKy.riapHo-KHHCru tlecKan TeopHa mrleaJibH0ro ra3a

H Ha l iaaa Tepm0AHHamHKH

Bapucnim 1 Bapucnim 2

1. 3antican OCHOBlioe ypaBHetipte
moneKympuo-KwieTtNecKoll Teoputi.

2. KaKOB cmbiCsi (1)yHKU1H

pacripeLlenewie

I. '-Fro tia3biBaeTc51 LINC.110M cTerietieri
cBo6oAbi mexamp-fecKoll CHCTeMbl?

2. KaKoB CMbICJI yCJI0Bmi HOpmHpOBKH

(1))/HKIAH 11 pacnpe,Eteneuffisi?



2	 3

V
2	 3

V

3. HanHcaTb (1)opmyny onpeuene111151
cpegHero 3HatieHHA Hex°Topa BC.1111 ,-11111b1 X,

3Ha51 (1))/HKIA1414K) pacnpeueneHHAf(x).
4. Teno nepexogHT 143 C0CTO51HH5 I B

COCTOHHHe 3 ouHH pa3 nocpegcmom
npoilecca 1-2-3, a gpyrort pa 3 1-4-3. 13 KaKom
npouiecce mmeHeEnie BHyTpeHHeil 3Hepr1H
6onbnie: A(1 1 _ 2 _3 Him	 AUI _4_3?

1a3 HgeanbUblii.

3. Bbipa3HTb BepOSITHOCTb Liepe3
4)ynKumo pacnpeuenefflisi.

4. Teno nepexonnT 143 COCT0511-114S1 I B

cocTosnme 3 0,a14H pa3 nocpeucTBom npotiecca
1-2-3, a Apyroil pa3 1-4-3. B KaKom npoitccce
mmeHeinie BnyrpenHert 3Hep1HH 6onbLue: A U1.
2-3 11J111 A U1.4_3? ra3 11aea.J1bHbIr1.

9. Llemy paBuo %ten° cTeneHefi
CB060,ab1 AJ151 MOJleKyJlbl CO, C ylieTom
Kone6aTenbnoro ,E11314>KeHH51 moneKyn?

10. B ,aByX cocyuax npH KomifirrHoil
TemnepaType xpaHHTcsi HO 1 M0.1110 ra3a. B
nepBom cocyge ra3 COCTOHTH3 OaH0aTOMIlblX

MOJleKy.11, a BO BTopom -143 aByXaTOMHblX.

Onpe,genwrb oTHowewie BHyrpemmx
3Heprmil arm( Fa.3013 U1/U2?

9. 111)H KaK14X ye.1101314SIX (110 p 14 7) ra3
mo›Kno C LIVITaTb Hneanbnbim?

10. B uByx cocyuax Rpm Komi-lama
TemnepaType xpaffliTcsi no 1 mom ra3a. B

nepBom cocyue ra3 COCTOV1T 143 ORHOaTOMliblX.

MoneKyn, a BO BTopom -143 TpexaTomHbix.
Onpe,genHTb OTHOLDCHHe MOJUIpHblX

TennoemKocTefi 3T14X 1a3O13 ripH HOCT05IHHOM

ofteme?

Bonp0Cbl K periTIIIIIF-KOH11)0J110 ,N23

r./rieicrpocraTnica H nocrosninbni TOK

Bcpuwini 1

1. C(popmymipoBaTb Teopemy Faycca
-

a1151 BeKTopa E.
2. HanHcaTb rpaHHtnibie yCJI0B1451 AIM

HopmanbilbIX COCTaBJ1511011(14X BeKTopoB
HallpSDKCHHOCTH 14 3J1CKTpHLICCK010

cmeuieHmi Ha rpaumue gByx AIIITICKTp14K0B.

3. B ti eM CMb1C.11 3nexTpocTaTiviecKoii
3aumTbi?

4. tlemy paBeH noTenuHan B ileuTpe
3apmeHHoro Konbua (Po?

5. Lianas] 3apmeHHam c(Pepa

oKpy)KeHa ccpeptivecKHmH cnommH

guarieKTpHKoB (cm. pwcyHoK)

Bcpualtm 2
1. C(kopmynupoBarb Teopemy

laycca A.1151 BeKTopa D.
2. HanHcaTb rpaHvy whie ycnormm Ansi

TaHreHumanbnbix COCTaBJ1SIKKU,HX BeKTOpOB

H D, Ha rpaHHne pa3,n,ena uByx ,a143.11eKTpHKOB.

3. HanHcaTb BbipamenHm Ann 11.110THOCTI1

6Hep1HH 3neKTpwiecKoro HOJIII.

4. Llemy panna HanpA)KeHHocTb B LteH-rpe
3apsDKcHnoro Konbua E0?

5. Flonam 3apsDKeHuasi c(I)epa oKppiceHa

csi)eptivecKHmH C11051MH )11H3J1eKTpl4KOB (CM.

pHcynoK)

E = 1,5

f:

= 3

...

= 2



q A

f1OCTp0P1Tb 3aBHCHM0CTb
HaupmeHHocTH OT paatyca E(r).

6. am314tiecta46 eMbICJ1 gmaneKipmecKofi
npoHliluaemocm cpeAbi

7. LITO TaKoe 3netcrpo ortni)Kyw,am (-Atha?
8. C4)opmynupoBaTb	 3aK0H I<Hpxro(1)
9. 3aHHcaTb 3aKOH Oma B J10KailbH01

cbopme.
10. CyTb K.TlaCCH tleCKOil 311eKTp0HHOii

TeopHli 3.r1eKrponpoBoAHmocm meraanoB.

11. PaCe LH4TaTb umpKynsiumio Beicropa

Eno 3amKuyTomy KOH rpy ABCDA H

c,ae.riaTb BbIB04b1 0 HOTCHUHaJlbHOCTH 110515I.

FIOCWOHTb 3aBHCHMOCTb noTeHumaita OT

pamiyea (p(r).

6. (I)H3HifecKHrt CMbICJ1 Beicropa

110.1151p1130BaHHOCTH P.

7. -[TO TaKoe HaupsDKeHHe?
8. C(I)opmysmpoBaTb 	 3aKOH I<Hpxroci)a.

9. 3arnicaTb 3aKOH gwoynsi—jleHua B

.110Kai1bH0r1 (i)opme.
10. B i leM COCTOHT He,CtOCTaT01-1110CTb

KnaccwiecKok" 3J1CKTp0HHOrl TeOpHH

3i1eKTp0Hp0B0A4M0CTH meTannoB?

1 I. PaccinirraTb umpKy.runvito BeKTopa

3aMKHyTOMy KoHTpy ABCDA H c,EtwiaTb BbIBOAbl

o noTeHumanbuoeTH II0J151.

A

ED VEc
-

12. 1k) H3BeeTHOrl 3aBHCHMOCTH

HOTCHIJ,Halla (p(r) noeTpoHTb KatiecTBeHHo
3aBHCHMOCTb mo)ymi HampoKeHHocTH E(r).

12. lbo H3BeeTH0fi 3aBHCHMOCTH mogy.rm
HaripsDKeHHocTil E(r) H0CTp014Tb K agecTBeHHo

3aBHCHMOeTb noTeHmaria cp(r).

Bolipocm K pefunnur-Koirrpomo N24
Marini-rime noae 11 3.umpo1ariurrilan 11111AyK1111$1

Bapuanm 1

I. PaCKpb1Tb HOHS1THe. MarHHTHam
HHAyKUHM, ee eMbleJl.

2. C(.1)opmymipoBaH1'b 3aKOH 110J1H0r0
—

TOKa )J,J151 BeKTopa B.

Bapuutim 2
COop.myyrupoGam b

1. 3aKoH Bmo H CaBapa, ero (inntittecKHA
CMble.11.

2. 3aKoH narmoro TOKa arisi BeKTopa H.



1

3. C(PopmyntipoBaurrb rpaHwitible
yC110B1151A1151

COCTaBJ151101.11,1X BeKropoB B u H.

4. gemy paBeHMarHI4THbIi momeHT

pm BHTKa C TOKOM 1? Kyjia oil HanpanneH

(cm. pHcyHoK)?

3. FpaHH I-Hibte yel10B1151 AIM Hopmanbtibtx
-

COCTaBJHHOW,HX BeKTopoB D H H

4.4emy paBeH op6wranblibtri marumrtibtli

MOMCHT /3„, 3.neKTpoHa C 3apsHiom e

CKOpOCTI310 v?

YKa3aTb ero HanpaBneHme (cm. pm.).

5. B tleM 3aK.11109aeTC51 SiBnemie

3.11eKTp0MaiHIHTH0fi HRayKLIMH, ttemy paBHa
DAC? C(PopmynnpoBaTb npamino Jletnia.

6.11poBo,Ekmtuam nepemblilKa 	 miceTcm

BROJ1b npoBoltsnuert pamnt CO cKopocTbio

B marHHTHom none B. YKa3aTb

HanpaBneHme HHAyKuHowtoro TOKR.

7. AaH rpacimK H3meHeHm51

maruniTHoro noToKa oT BpemeHH.

5. 51BnettHe camomigyKu,HH H

B3aHM0HHilyKIAHH, 14X Dgc.

6.I IpoBomutam HepembltiKa AB>KeTCA BAOM,
1

npoBoxnuert parvIKH CO CKOpOCTb10 U B

marHHTHom Hone B. YKa3aTb HanpaBneutHe

HHAyKU,HOH1101'0 TOKa.

7. ,Ejaui rpacIHAK H3meHeHu5I mann/inky°

noToKa OT BpemeHH.

a)

n3pa6ona c

8 ?puitmoei

t6 t=o  \



10. 1 Ipnpo,qa AnamarileTH3Ma.

KaK H3MCHSIeTC51 Be.rumnia 3,,TAC

3.r1elapomaniumoi1 HHAyKIIHH CO Bpemenem?

I1OCTp0HTb rpacknK

8. Flpsimoyramnbul npoBarioLunAil
BHTOK 11C>KHT B 1111OCKOCTH C ,a51141111131M

npsimbIM npoBoAom, no KoTopomy npoTeKaeT
TOK I.

llocTpowrb rpacimiK 3aBHCl/IMOC1H Dgc
aneKTpomarnnTnofi 111-1,ayKL1H11 OT Bpemeuni EP).

8. FIpmmoyranbnblii flp0B0110 1-1Hblii BlITOK

Ile)KHT B 1111OCKOCTH C )111HHHbIM flpS1MbIM

111)0B0,LIOM, 110 KoTopomy lipoTeKaeT TOK 1.

•

BHTOK TswyT BnpaBo. lloKa3aTb
nanpaBneHum ToKa, NwlynnpoBaunioro B

BHTKe, H CH11, AerteTBytouwx tia ero JleByK) H

npaByto cToponbi
9. Llemy paBna unpKymumm BeKTopa

Hanpsmennocm H no 3amKHyTomy
KonTypy? Ha pncyHKe noKa3anbr I — TOK11

tipoBoanmocTn, 	 moneKyrimpuble TOKH.

BHTOK TmHyr BnpaBo. floKa3aTb
nanpaB.riennm ToKa, migynnpoBaHnoro B BHTKe,

H C1111, AeficTByloumx Ha ero .neByto H npaByto
CT0p0Hbl.

9. Llemy puma umpKyiunnix BeKTopa

marHHTHort HHAyKumm 110 3amKHyT0my KoHTypy

10. 11pnpoAa (I)eppomarHeTw3ma.

Bapuallin 1

B0111)0Cbl K peruntifr-KourrpomoN25

MexamplecKlle Koae6allusi H B0.11111,1

Bupuanni 2

1. 1 1TO na3bmaeTcsi (1)a3ori
rapmou ppiecKoro Kwie6annn?

2. KaKoBa pa3HOCTb (1)a3 iwyx
Ma51THHK013 (BToporo OTHOCHTC11bH0 nepBoro)
(Cm. pncynoK)?

I. LITO Ha3b1BaCTCH Anima BOJIHbl,

B011110BbIM 11HCJ10M?

2. '<axon pa3H0CTb (121a3 AByX MWHhI1KOB

(BT0p010 OTHOCHTeJ1b110 nepBoro) (Cm. pneynoK)?

2

Kpafinee nomaicnue 1
KpailHee

2

nonom-eHue



3. TO 11Ka riacmyeT B AByX B3aHMII()

nepneHmKy.rimpHblx Kone6am/ism. Maim

4)Hrypa Thiccamcy y(x) lionyqaeTcm, ecnH

{

y = 2 cos 71 t ,

= 4cos (7-ct + 71 / 2).

4. C.nomatrre rpa(i)wiecKH ABa
rapmorwiecKHx OTAHHaKOBO HanpawieHHbix
Kane6aHH51 paBHbIX nepHoitoB, HO CMeLUCHHblX

no cka3e OTHOCHTenbH0 Apyr upyra Ha it,
amfuniTyabi COOTHOCSITC51 KaK 3 : I. byueT
Kone6aHHe rapmoHwiecKtim? qemy paBHa
tiacToTa CJIWKItoro Kone6aHme?

5. ijaHo HanpaBneHHe cmetneHHA
qacnin. Kyila ABH>KeTC51 BOJ1Ha (BIleBO,

BnpaBo)?

6. Harnica-rb AHOepetaniain,Hoe

ypaBHeHHe 3aTyxmounix Kaile6aHHrl H ero
petneHHe. KaKoB eMbIC51 Ko3(1)(kmuleHTa
3aTyxaHVI5I, uo6p0-rHocTH?

7. )JaHo ypaBHeume BOY1Hb1

Y= A • sin27c(t/T-x/X), re A, T, -

110110>KHTellblible BC5114411Hb1, KOTOpble

011HCb1BalOT Bar1Hy. Llemy paBHa CKOpOCTb

B011Hbl?

8. 4T0 TaKoe (I)a3oBa5I cKopocm,
rpynnoBasi cKopocrrb Boni'?

9. t ITo Ha3bmaeTc5i HuTepckepeunHeii
130J1H?

10. FlepHoA Karie6anHil ilpy)KHHHoro
mamTHHKa paBeH T. Maccy masrrHHKa

B 4 pa3a. KaK H3MCHHTC5J nepHo,Et

Kone6aHHii?

3. To Luca yvacmyeT B AllyX B3aHMHO

nepneHAHKyiimpHbix Kaile6aHusix. KaKan gmrypa
Jl picca›Ky y(x) nonriaeTcm, ecnI4

= 2COS7C/ ,

X = 4COS(7Ct 70.

4. C.mmarre rpalmilecKH ABa
rapmomiveciaix o,n,HHaKoBo HanpaftrieHHbix
KOJ1C6aHH1, y KOTOpb1X claCTOTb1 COOTH0051TC51 KaK

1 : 3, a amnnwry).-Abi KaK 2 : 1. ByaeT YIN

Ko.ne6aHHe rapmouwiecKum? Llemy pama
tiacTo-ra C.T10>KHOF0 Ka1e6aHm?

5. Awl° HanpaBneHHe cmemeHmi Hac-rHu.
KyAa ABH>KCTC51 BOJ1Ha (BileBO, BnpaBo)

6. Hal-Imam B0J1H0B0e ypaBHeHHe.
HOSICHHTb ero CMb1C.T1

7. CmenteHme ilaCTHIA Cpeilbl B 11J1OCK0r1

6CryLU,er1 3ByKOB0r1 Bantle Bbipa)KaeTcm

COOTHOILICHHeM 4 = 4„, • cos(wm - loc). HafiTH

CKOpOCTb cmemeHmsi tiacTun B 3T0r1 B011He.

8. KaK o6pa3yeTc5i CTOSI L1a51 B011Ha?

01111CaTb ee xaparreplibie OCO6CHHOCTH.

1 lainicam ypamieHHe CTOM LICH BOJ1Hbl.

9. KaK o6pa3yKyrcm 6HeHusi?

10. 4TO Ha3b1BaeTCH mexanHtfecKHm
pe3oHaHcom, pe3oHaucHoi1 qacToToti?

Bonpocm K paiTHIIT-KOHTp0310 N26

1. 3.neKTpomanimmam npipo,r_ta cBeTa. IlpHHumll Flofirelica. 3aKotibi oTpa)Kemix H

npenommelinsi. A6COMOTHbIi1 H OTHOCHTe.TIblibIrl noKa3aTemi npe.nommeim. flarmoe BHyrpeHHee

oTpa)KeHHe. CBeTOBO,abl.

2. KOFepeHTHOCTb motioxpomaTHimocm CBeTOBbIX Bain!. Bpememidm KorepeHTHocTb.

Bpemm H Anima KoreparrHocm.



4. llonocm paBHOI T0JI1114HbI H paBHoro HaKnoHa.

5. FlpocTpaHcTBeHHam KorepeHTnocTb. Parmyc KorepeHTHocTn.

6. rIpnHumn FloAreHca - a lpeHenm. MeTo,rt 3011 OpeHenx. FlpmmonHHeAHoe
pacnpoc erpaHenHe cBeTa. Auctipanuim OpeHensi Ha Kpyrnom oTBepcTHH H ,TIPICKe.

7. gmDpaKuHm (1)payHrocPepa OT 6CCI«)He41IO ,LIJIHHH0171 npmmon Literal.

8. AnctipaKum (13payHro4epa Ha o4tHomepHoil ,2114paKumonnofi pemeTKe.

9. FloHATHe o ronorpagmn.

10. ECTeCTBeHHbIA H 110J151p1130BaHHbII1 cBeT. flon5ipH3aum npn oTpa)KeHHH 14

npenomneHHH. 3aKoH BpiocTepa.

11. FlonmpH3aHHA npH ,LIBOAHOM nrienpenomneHHH. 06bIKHOBCH11b1171 H He06b1KHOBeHH131r1

Arm. OnTwiecKam OCI3KpHcTan[na. flonmpH3aulloHHbie npH3mbi. 3aKon Maynoca.
12. 3aTpygHeHHA B 3neKTp0marHn erHoll Teopnn MaKcBenna. HOpManbHaS1 H aH0MallbHaS1

AncnepcnH. Me-roam HaErnoReHnst AucnepcHH.

13. DneKTpoHnam TeopHA ,THicnepcHn CBCTa.

14. FlornoweHHe cBeTa. 1jBeTa Ten H enemy nornotHeHnm.

TEMbl CAMOCTO5ITEJIM-10ii PAGOTb1 CTY,EtEHTOB

1. 4130 H3HKa - HayKa II03HaHH5I mHpa.
2. flpocTpaHmo H Bpemm B (jH43HKe.
3. tlepHme /wpm BO BCC.TIellHal.

4. YgeHHe K.3. 11140J1K0BCK0F0.

5. MoAenHpoBaHHe npouecca pacnpocTpaHeHHA y,EtapHoti BOJIHbl npH B3pbIBaX B

pa3nH L 11bix cpeAax.

6. K1411eTHKa H Tepm0,TH4Ham11Ka 6Honorni-fecKHx npoueccoB.

7. FlopsmoK H 6ecnopuoK B mnpe 6051bLIIHX moneKyn.

8. 3KenepnmeHTanbHbie necneAoBaHnsi 3neKTpomarmiTHoro nonm 3emnn B o6nac-rn

CBep1114:3KFIX TaCTOT.

9. Lliaposam monHHA H ee npmpoRa.
10. Martini'Hoe none 3em.rim.
11. MO.TIII1451 H ee npHpoga.
12. 3neKTpwiecTBo B )1(14BbIX opraHmmax.

13. DneKTpHi-iecTBo B armoc4)epe.
14. J1a3epHo-HwAyunpoBaHHb1e rnupommamntiecKHe BOJIHbl.

15. (1)H3HmecKHe meToitbi perHupauna 3emnscrpeceHHCI.

16. FlpHmeHellne ynurpanyKa B HHTpOCK01-114H.

CIIIICOK MO>I<CT 6bITb 3HatIHTe.T1bH0 pacumpell. Temy pe(1)epaTa CTy,LICHTbI cornacyloT c

npenoaaBaTenem.



Bonpoem npomeAcyTotmoii arreeTannn 110 irroram OCROCHHS1

Bonpochi K 3K3ameny no cemeeTpy N21

I. Mexamma

I. MexammecKoe Am/mei-me Kai< npocrefiumm (kopma ABH)KeH1451 maTepHH. CHcTema

oTc Lie-ra. Flp14H11141-1 OTHOCHTeMbHOCTI4 FaJ114.TIC5I. ilpeo6pa3oBaHHA Famunex. PaAHyc-BeKTop.

2. MaTepHanbHam TOHKa ( 11aCTI4Lta). TpaexTopHm. Pam/lye Kpl4BH3Hbl TpaexTopHH.

JIHHellHa51 CKOpOCTb H .rumeilHoe yeKopeHme. FlocTyna-rembHoe ABH)KeHHe TBeNtoro TCJ1a.

3. TaHreHmtambHoe H HopmambHoe ycKopeimm. CB5I3b me>my JIHHei41113IMI4 H yF.TIOBbIMH

KHHeMaTH IleCKHMH BeJI14,4HHaMH.

4. FlepBbiti 3aKOH H131-0T0Ha H HOHSITHe HHep11,14a.T1bHOR CHCTeMbI oTctieTa. BTOpOil 3aKOH

HblOTOHa H 1101-151THe CHJ1b1, maccm H Hmnynbca. YpameHme ,LIBI4)KeHH5I. TpeTHA 3aKOH HblOTOHa

14 npeAenbi ero npumeHllmocTH.

5. HemiepuHambHbie cHeTembi oTctieTa. A6COJIIOTHbIe H OTHOCHTeJIbHbIe cKopocm 14

ycKopeHHe. CHJIbI Hi-wpm/1H.

6. CHeTema maTepHambHmx To geK. I4eHTp HHepHHH (uienTp mace). Teopema 0 aBH)Keunin

lieHTpa HHep1.114H.

7. HoHATHe a6contoTHo TBepAoro Testa. MOMeHT HHepuum Tema.

8. Teopema LIITermepa.

9. MOMeHT CHJIbI. MOMeHT Hmnymbca. YpaBHeHHe MOMeHTOB. YpasHeHme

BpaulaTenbHoro ABH)1(eHl45ITBep,moro Tema OTHOCHTenblIO Her10,a1314)KHOPI 0C14.

10. FHpoexonnmecKHA 3(j)(1)eKT. C13060,E(HbIe OCH.

11. 3aKoH coxpaHeHHA Hmny.ribca H TpeTHR 3aK011 HbK)T0Ha.

12. 3a1oH coxpaHeHHA momeHTa Hmnymbca.

13. Pa6oTa H 3Hepr1451 B mexamn(e. 3Heprils1 KHHeTHilecKasi H noTeHuHambHam.

14. 1101151THe CHJI0B0F0 110J151. CI:3Mb memoy TIOTeHHHaJIbH01713Heprudi H CHJIOrl.

15. 3aKoH coxpaHeimm mexampiecxort 3Hepri4H.

16. KOHCepBaTHBHbIe H HeKoHcepBaTHBHme CHJIbI. K0HCepBaTHB11a51 H g4ccH1TIaTHBHa51

cHcrembI.

17. 3aAatm mexamum )KHAKOCTefi H ra3oB.

18. YpaBHeHme 3finepa.

19. YpaBHeHHe Hepa3phamocm. YpaBHeHHe BepHymmH.

20. CHeTema ypamieHHA ra3o,a4HamHKH.



21. 11Hp1yl1smusi cKopocTH. 110TeHIII4allbH0e 14 BuxpeBoe 111314)KeH1451. Teopema
)1(yKOBCK01-0.

22. JlamHHapHmil 14 Typ6yneHTHmil pC)1(14Mbl TegeHHA.

23. TegeHme 13513K0P1 >K14,TIKOCT14. (1)opmyna flya3ePum.

24. Ilp1411L11411 0THOCHTeJIbHOCT14 3111-1 111TerlHa. P051b CKOpOCTI4 cBeTa. flocTynaT
HOCTOSIHCTBa CKOpOCTI4 cBeTa. 1 Ipeo6pa3oBanHA flopeHita.

25. JlopeHueBo coxpaineHHe ,E111 14Hb1 14 3ameuneHne BpemeHH.

26. PWISITHBI4CTCKHCI 14MI1yJIbC. B3aHMOCBSI313maccm H 3HeprHH.

27. CTOJIKHOBeHHe H pacna,a LiacTuu. geckeKT mace,. 3Heprust CB513H.

28. CooTHomeHHe mew,Lty nonHoll 3HeprHeil H 14MI1y.11bCOM IlaCTI411b1.

II. OCHOBb1 mo.rieKyamplioii (Iminnal H TepmommamIIKII

1. Holm-me HaeambHoro ra3a. MorreicynsipHo-KHHemtlecKoe TOJIKOBaHHe TemnepaTypm.
MaxpocKonwiecKHe napamewbi CHCTeMbI.

2. BHyrpeHHAsi 3Hepru5i HAembHoro ra3a. " r-Inc.no cTeneHeil cBo6o4bi. 3aKoH
paBHopacnpeueneHHA DHeprHH.

3. gaBrieHHe ra3a C	 3peHH51 moneKyrimpHo-KHHeTH gecKoil TeopHH. OCHOBH0e

ypaBHeHHe MOJIeKyJI1pHO-KI4HeTH4eCKOri TeopHH.

4. YpameHHe COCTOSIH1451Hgearn,Horo ra3a (ypameHme KnandipoHa - MeHAeneeBa).

5. T(HHamnnecKHe H craTHcm gecime 3aKoHomepHocTH B (1)H3HKe. GrarnicimgeeKHA MeT0,4

HCCJIe,LIOBaHH51 CHCTeMbI. I1oH5rrHe o (Pyin(HHH paenpe,rteneHHA.

6. (Da3oBoe npocipaHcTBo. (1)a3oBa51 TO LIKa, (1)a3oBasi sitiefixa. eramcniiiecKoe
ycpexmanie.

7. Pacnpe,LtemeHHe MaxcBenna. CpeAHHe ciwpoeTH moneKyn.

8. BapomewntiecKam (1)opmyna. 1 acnpegeneHHe BombumaHa.

9. PaeripeAeneHHe MaxcBerma - BonbumaHa.

10. YpaBHeHne BaH-Aep-Baanbca.143oTepmbi pea.11bHbIX ra.30B.

1 1 . MeTaCTa614J1bH0e COCTOSIHHe. KpHTIVIeC10e COCT051HHe.

12. BnyweHH5I513Hepru51 pearibHoro ra3a.

13. 30eicr it)K0y.1151 - TomcoHa. CwHweHme ra3oB H nonygeHHe H143KHX TemnepaTyp.

14. XapaxTepHeTHKa mamxoro COCTO5EHH51. B.T1 1/1)KHHA HopmgoK.

15. floBepxHocmoe HaTsmeHHe. CHJ1bI, BO3HHKa101.11He Ha KpuBoii nosepxHocTH >K14,ELKOCTH.

(Dopmyna flanmaca. CmaimaHHe H Kanun ympHme AnneHHA.



16. KpncTa_runviecKam peineTKa. AasubuniA nopsmoK. Ylipyram 14 nmacTniiecKam Ac(1)opmann5i
TBepgbix Tel!. 3aKOII ryKa.

17. cLoand BeinecTBa. Mcnapenne 14 KoRaencau4m.11naBnenne H KpncTalm3am5i.0:1)a3oBam
Anarpamma.

18. flonsrrne CTOJIKHOBe111451. Ynpyroe 14 neynpyroe CTOJIKHOBeII1451.

19. flpnuembnoe paccTosinne. 3(1)(1)ex-rum-we cetienne paccesumm. Cpeunxx Amnia
cBo6o,anoro npo6era.

20. 51B.rienne nepenoca - APHIRIv3nsi.

21. 51Bnenne nepenoca - Ter1J101IpOBOTIHOCTb.

22. 5IBJICHI4e nepenoca - B513KOeTb.

23. OCHOBHble TepmoAnnammtlecKne 1-10H5IT1451: Bny-rpenumm 3neprnsi, pa6oTa, TennoTa.
YpaBnenne nepBoro aaia Tepmo,annamkno4.

24. 3aB14CHMOCTb TennoemKocTn wleambnoro ra3a OT B14,LIa nponecca. Pa6oTa,
coBepulaemam ra3om npn n3onponeccax.

25. A,ana6aTni-fecKnii npoilecc.

26. 06paTnmbie ii neo6paTnmbie npoueccbt. KpyroBoil npouecc (unK11).

27. I_AnKm Kapno n ero KII,E1AJ151n,rteanbn0r0 ra3a.

28. ilpmiunn AeticTBusi TennoBoro ,EkBllraTe.am H XOJIO,EIHJIbHOCI

29. 3wrponnm. 3aKon Bo3pacTann51 3HTp0I1H14.

30. CTaTI4CTI4MeCKHCI Bec (TepmoinmamniiecKam Bep05ITHOCTb). CTaTFICTIP4eCK0e

TOJIKOBalille BToporo Hagana Tepmo,annamknat.

Bonpoem K 3K3ameny no cemecTpy N22

3J1eKTIMPICCTI10 11 marnorn3m

1. 3aKon Kynona. HanpsmennocTb 3.umrpocTarnilecKoro 110J151. FIOH5ITHe

3.neKTpocTaTniiecK0ro naasi. ilpninAnn cynepnonninm 3.neicrppriecKnx nanefi.

2. HOTOK nanpx)KeiniocTn. Teopema Faycca A.Tim 3.neKTp0cTaTw1ecK0ro 1101151 B BaKyyme.

3. flpnmenenne Teopembi Faycca jsisi pactieTa nomen.

4. Pa60Ta CHJI 3.aeKTpocTaTnilecKoro HOJI51. UnpKy.rumnsi nanpsmennocTii

3neKTpoc eraTn4ecK0r0 TI0J151.

5. FIOTCHIII4aJI. Pa3HOCTb noTenunanoB. CB5I3b me)K,Lty noTenunanom H HaIlp51)KeHHOCTb10

3.newrp0cTaTniiecK0ro 1-10J151.

6. CB060,E(Hble H CB5I3aHHbIe 3a1051).1131 B Benteme. THIMI j(14311eKTpHK0B. HOHHa51,

3.1.1eKTp0HHa51 H opnewraumonnaR no.rnipmaunn.



7. 110.1151p1430BaHHOCTb. ,E1143J1eKTp11 i leeKa51 BOCHp1414M414BOCTb BeinecTBa 14 ee 3aBHCHMOCTb

OT TemnepaTyphi.

8. Teopema raycca arm 3neKTpHmecKoro NOMA B AH3neKTp11Ke. DneKTpHilecKoe
cmenleHme. gH3neKTpwiecKa51 npoHnuaemocTb cpe,EHA. HanpmKeHHocTb 3neKTpHtiecKoro norm B
4H3neKTpHKe.

9. FpaH14 11HbIe yCJI0B1451 AJ151 3j1eKTMIeCKOF0 IIOJI51 Ha rpaHllue pa3aena ")11143J1eKTp14K -

4(143J1eKTpliK ".

10. PacnpeAeneHHe 3aps1goB B npoBommKe. 3neKTpocTaTHmecKoe none BHyrpH 14 cHapy)KH
npoBoAHHKa. DneKTpocTaTwiecKasi 3aw,HTa.

1 1 . 3.TleKTpOeMKOCTb yemmeHHoro npoBoAHHKa, cHcTembi flp0BOAHHK0B 14 KomaeHcaTopa.

12. 3HeprHx3ap5DKeHHbix yeTwHeHHoro Hp0B0,E(II1Ka, CHCTeMbI Hp0BO,LkH14KOB 14

KoHileHcaTopa. 3HeprH5I 3neKTp14iecKoro 110MM. 06be.MHaS1 11.TIOTHOCTb 3HeprHH 3neKTpw4ecKoro

1-10J151.

13. XapaKTepHeTHKH 3neKTpHtiecKoro non g 14 yCJI0B1451 ero cymecTBoBanusi. Pa3NOCTb

noTeHnHanoB, 3neKTpoABH)KyLna5I cHna, HanpmeHne.

14. KnaccwiecKam 3neKTpo1IHa5i TeopHA 3neKTponpoBoA14m0cTH meTannoB 14 ee

HeAOCTaTOIIHOCTb.

15. BbIBOA 3aKOHOB 0Ma R>K0y.1151 - JICHNa 143 3.TICK'Ip01-ffibIX 1 lpeACTaBJleHl4r1.

16. 14011143aNI4S1 moneKyn 14 aTOMOB, peKom6HHaumm 14014011. Pa60Ta 140H143a1AHH. Y,LtapHa51

140H143=451.

17. HeCaMOCTOSITejlbHbIri H camocTosiTenbHmri ra30Bbie pa3p5wm.

18. 1 1 01151THe 0 nna3me. CHOCO6bI CO3,/laH1451 1 1.T1a3MbI. KBa3HHerlTpallbHOCTb TITIa3Mbl.

ge6aeBcKH1 pa,LkHyc 3KpaHupoBaHHm. ilna3meHHam gacToTa.

19. HH3KoTemnepaTypHam nna3maii ee npumeHeHHe.

20. BbicoKoTemnepaTypHam una3ma. f1po6nema ocymecTBmeHHA ynpammemoro

TepmosuiepHoro CHHTe3a.

21. 3aKoH Amnepa. MarHHTHam HH,LkyKLIHM. 3aK011 ENO - CaBapa. 1101151THe MaFFINTHOTO

1 I0J151. ilpHnumn cynep11o3HH1H MarH14Tlib1X HOJIerl. 	 MOMeHT.

22. MarHHTHoe none npmmarnmehHoro 11 KpyroBoro TOKOB.

23. LtHpKynsinum BeKTopa marHHTHori HHAyKuHH. 3aK011 HOJI 1101-0 ToKa. MarmiTHoe none

,TIVII4HHOF0 COJleHOHAa H Topowla.

24. MarHHTHoe B3aHMOAelICTBHe TOKOB H emni pnia CHJIbl TOKa - amnep.

25. HHBapHaliTHOCTb 3.TICKTpH i leCKOF0 3apsula. BHxpeBoe none ABH)Kyulerocsi 3apsma.

MarHeTH3m KaK peJ151THBI4CTCKHCI 3(I)(1)eKT.



26. ABH)KeHHe 3ap5DKeHHbIX LiacTHu B aneKTpkpiecKHx HmarHHTHmx Harm.

27. 34)(PeKT X0J1J1a. ilpHHHHH geficTBHA ycKopHTemeil 3ap51>KCHHbIX qacTHu.

28. 1101-151THe MaFHHTHOF0 momeHTa aToma.

29. MHKpo- H maKpoToKH. MoneKy.rimpHbie TOKH. MaITIHTHa51 BOCITHHM LIHBOCTb BeigecTBa.

30. 3aKOH 11051H0F0 TOKa Ansi marHHTHoro 110J151 B Benteme. HanpsDKeHHocTb marHHTHoro

110J131. MarHHTHam npoHmlaemocTb cpeubt. 141 011)/KLI4SImarHHTHoro 110J151 B BemecTBe.

31. FpaHH T-mbie yCJI0B1451 AMA marHHTHoro nonm Ha rpaHnue pa3Aema AByx cpe,a.

32. THIIM marHeTHKoB. KpHBam HamarHimnaHHA. Tog Ka KiopH. ROMeHbI.

33. 01-113IT Cljo apa,Etem. MaFIIHTHbIti 11OTOK. 3,1jC HmayKlum. OCHOBH0171 3aKOH

3neKTp0marHHTHa HH,LI)/KU,HH. ilpaBHJ10 Jlexua.

34. CaMOHH,EIyKUH51 H B3aHMOHH,L1yKL1H51. 14H,LIyKTHBHOCTb H B3aHmHam 141I,E(yKTHBHOCTb.

TOKH pa3MbIKaIIH5I H 3aMbIKaH1451.

35. 3Heprum marHHTHoro 1101151. 06 .bemHam nnoTHocTb 3Hep1I114 marHHTHoro 110.1151.

IV. NO.11C6aH1411 14 BOJIHbl

1. CB060Xible H Bbilly)KAeHHbie Kone6aHHA. rapmoHm gecKHe mexaHmecKHe Karre6aHHA H

HX xapaKTepHcTHKH.

2. 3HeprHsi rapmoHmecKFix mexaHH gecKmx Kone6aHHit iloHATHe o rapmouuNecKom H

aHrapmomp-iecKom OCLIHJIJI5ITOpe.

3. CJIWKeHHe OAHHaKOBO HanpaaneHHux rapmomitiecKmx Kone6aHHti. BHCHH51.

4. CJIMKeHHe B3aHMHO nepneHAHKynmpHbtx rapmoHu gecKHx K0me6aHHA. (1)Hryphd

JIHcca)Ky.

5. 3aTyxamtu,He mexamviecKHe Kone6aHHA.ToTa, K03(1)4)1,11I4eHT 3auxamim,

11orap4mkpiecKHil AeKpemeHT 3aTyxama mexaHH TiecKnx Kone6aHHA.

6. BbnipueHHbie mexaHHiiecKHe Kone6aHHA. AMFIJIHTy,LIa H (1)a3a npH BbIHpIVICHHbIX

mexaHmecKnx Kone6aHmx.

7. MexampiecKm1 pe3oHaHc. Pe3oHaHeHbie KpuBbie. COOTHOLLIeHH51 eway (pa3amm

Bbniy>Kitaiollieti CHJ1b1 H cKopocTH HpH mexaHH gecKom pe3oHaHce.

8. Mexamr3m o6pa3oBaHnsi mexaHHgecKm BOJIH B ynpyroii cpeAe. Ilpoao.abHme H

1101-1epe tifibIe BOJIHbI. BOJIHOBOe ypaBHeHHe H ero pemeHme. rapM0HHIleCKHe BOJ1Hbl 14 1,1X

xapaKTepHcTHKH.

9. (1)a3oBa5! CKOpOCTb H AucHepcHsi BOJ1H. BOJIHOBOil naKeT H rpyrnioBasi CKOpOCTb.

10. 110HSITHe 0 KOI-epCHTHOCTH. 14HTep4epeHuH51 BOJ1H. CTO5P-Ille BOJ1HbI.



1 1. KOJIe6aTeJIbHbIrl KoHTyp. FapmompiecKHe 3neKTpomarmiTubie KOJ1e6aH1451 ki 14X

XapaKTepHCTIIKH.

12. 3aTyxaioni,He 3neKTpomarHHTHbie Kone6aH1451. LlaCTOTa, KOD(1)(1)141114eHT 3aTyxam4m,
no1'apH4m4H4ecKI4i „EkeKpemeHT 3aTyxaHHm '3.11eKTp0Man-114THbIX KOJIC6aHHCI. RO6pOTHOCTb

Kone6aTenbHoro KoHTypa.

13. BbIHpICIeHHbIe 3neKTpomarHHTHme KarIe6aH1451. Amnnwry,ua H 4a3a
3.11eKTp0MaFH14THbIX KOJ1e6aHHti.

14. (Dapa,LteeBc,Kam H MaKCBeJLTIOBCKa51 TpaKTOBKH 5IBJICHH513neKTpomarHHTHoti HH,LIyKLII4H.

TOK cmemem4m.

15. CucTema ypaBneHHil MaKcBenna. DneKTpomarmunoe none.

16. BOJIHOBOe ypaBHeHme Ansi 3neKTpomarHHTHoro nom! H ero peweime. CKopocTb
pacnpocTpaHeHHA 3neKTpomarmiTHbix BOJIH B cpe,uax.

17. OCHOBHMe CBOACTBa 311eKTp0MarlIHTHI3IX BOJIH. 3HepF1451 H HOTOK 3Heprmi
3.11eKTp0MaFHHTHLIX BOJIH. BeKTop floPiHTHHra. MMIly.TIbC 3neKTp0marHHTH0r0 1-101151.

V. OirritKa

1. 3neKTpomarHHTHam nimpo„Lta CBCTa. IIPFIHLU1H 1-101711-eHCa. 3aKOHbI oTpa)KeHmm

npenomneHHm. A6COMOTHLA H OTHOCHTelIblIblr1 noKa3aTenu npenomneHnm. 1-1011H0e BnyTpeHHee
oTpamceHHe. CBeTOBOAbl.

2. KOFepeHTHOCTb H M0110Xp0MaTH LIH0CTb CBCTOBbIX BOJIH. BpemeHHam KOFepeHTHOCTb.

Bpemm H	 KorepenTHocm.

3. OFITHIleCKa51 Anima nyTH. OFITHIleCKa51 pa3HOCTb xo,u,a. Paci-ieT HHTepckepeHnHoHHoii

KapTHHbI OT aByx KorepeHTHbix HCTOIIHHKOB.

4. 110.110Cb1 paBHori	 paBHoro HaKnoHa.

5. FlpocTpalleTBeHHam KorepeHTHocTb. Pax/lye KorepeHTHocTH.

6. ilpHHHHn notAreHca - OpeHenm. MeTog 30H OpeHenm. flpmmonHHeiThoe

pacnpocTpaHeHHe cBeTa. An(i)paKuHm (1)peHemm Ha Kpyrnom OTBepCT1414 H AHCKe.

7. ilmivaKuHm (13payHro(1)epa OT 6ecKonetiHo AJII4HHOPinpmmor4

8. gml)paKuHm OpayHrockpa Ha o,EtHomepHoti millkpaKimoHHoti peineTKe.

9. 1-10H5ITHe o ronorpadm4H.

10. ECTeCTBeHHbIrl 14 1 -10J151p1430BaH11bIrl CBeT. 1101151p143aLI451 npu oTpamcenHH 14

npenomneHHH. 3aKoH bplocTepa.

11. 110JIMPH3a111451 IIp14 ABOAHOM nymenpenomneHHH. 06bIK1iOBeHHbIrl H 11e06bIKHOBeHHbI1

nymn. OFITIVIeCKaR Oeb KpncTanna. 110J151p143a1.1140HHble IIpH3MbI. 3aKoH Mamoca.

12. 3aTpy,LtHeHnm B 3neKTp0marHHTHok TeopHH MaKcBenna. HOpManbHa51 H aHomanbHam

4HcnepcHH. MeToabi Ha6.rno,Ele1I1451 ,umcnepcHH.



13. 3neKTpoHHam Teopm nHcnepcHH cBeTa.

14. flornouleHHe cBeTa. LIBeTa Ten 14 cneKTp nornorgeH1151.

. VLIEBHO-METOMI LIECKOE H HHOOPMAHHOHHOE OBECHELIEHHE
JHCIAHHJIHHbI ( MO)jYJISI) (1)H3HKA

JIHTEPATYPA

a) OCHOBHa5I nnTepaTypa:

1. Ky3neukoB, ApTemllii ApTemhom q. (I)H3HKa: MexaHHKa. MOJICKy1151pHa51 4m3HKa.

r )J1eKTpli lleCTBO 14 marHeTH3m. DneKTpomarHHTHme K0J1e6aH1451 H BOJIHbI. 011THKa : yme6noe

noco6He / A. A. 1Ky3HatoB ; anagHmHpentri rocygapcTBeHHmil ymmepcnTeT HmeHH

AneKcaHgpa FpHropberin qa H HHKOJIaR FpHropberar-la CTOJIeTOBbIX (BJIFY) H3g. 2-e, Hcnp.
H )OH. — BnagHmHp : BnagHmupcnnl rocynapcTBeHHbai yHHBepcHTeT HmeHH AneKcaHapa

FpHropbemma H HHKOJIa51 FpHropbeBH4a CTO.TICTOBbIX (anry), 2013 .— 160 C. : HJ1. —

14MeeTC51 3J1eKTp0HHa51 BepCI151	 BH6JIHOrp.: C. 1 55-1 56.

I/13gaHHe Ha gp. HocHTene: (1)H3HKa: Mexamm. MoneKynmpHam 4ni3141<a. anelappplecTBo H

marHeT113M. 3neKTpomarHHTHbre Kone6a111451 H BOJIHbI. 011THI<L1 [3.11e1Tp0HHbIr1 pecypc I:
yge6Hoe noco6He / A. A. Ky3HCIkOB ; BnanHmupcnin rocynapcTBeHumil yHHBeparreT HmeHH 

AneKcaHnpa FpnropbeBH4a H HHKOJK151 FpnropbeBnqa CToneToBbix (BnlY) BnanHmnp,

2013.— ISBN 978-5-9984-0337-8.

2. Kyallin, A.neKcaHilp AJleNCCCIUPI. OH314Ka : meTonwiecKHe yKa3aHnsi K TeopeTHmecKomy

maTepHamy, npaKTH LiecKHm 3aH5ITH5IM H 3agaHu5im, TecTam, KomnneKcy na6opaTopHbix pa6oT

nns1 CTy,LteHTOB AncTaHuHomiotei (Popmbi o6y LieHHA / A. A. Kynmu, J1. B. FpyiicKasi

BnagHmHpcimil rocygapcTBeHnbni yHmBepcHTeT HmeHH AneKcangpa Fpuropbem qa 14 HuKonam

FpuropbeButia CT0.11eTOBbIX (BnFY), Ka4)egpa o6uteR H npuKna,zniofi (1111314KH ; non pen. A. A.

KynHma	 anagnmHp : BJlaJIHM14pCKHi1 rocygapcTBeHHbirt yHm3epcHTeT 14MCHH AneKcaHgpa

FpHropbeButia H HHKOJIa51 FpHropbeBniqa CTOJIeTOBbIX (Bn1'Y), 2013 .— 214 C. : HI!., Ta6n. —

HmeeTcm 3J1eKTp0HHa51 BepC1451	 BH6J11101-13.: C. 211-212.

143gaHHe Ha gp. HocHTene: (1)H3HKa PnerrpoHHbai pecypci : MeTO,EI,H4eCKHC yKa3aHIN K

TeopeTnmecKomy maTepHany, npaKTHmecialm 3aH5ITHSIM H 3aga1 IH1M, TecTam, KOMrinexcy 

na6opaTopHbix pa6oT /Ansi cTyneffroB AHCTaHHHOHHOri (1)opmbi o6y4eHH51 / A. A. Kyrunn, .n. B. 

FpyHcKam ; BJ1a,L1,11MHpCK11 FOCyaapCTBeHHbal yFIVIBCpCPITCT Hmem4 AneKcaugpa FpHropbeBwia

14 HHKonam l'pHropbemp-ia CTOSIeTOBLIX (BRUN), 1<a4enpa o6iuei H npHKnagHori (I)H3111H ; nog

pen. A. A. Kynynna	 Bnagumnp, 2013.

3. (1:0 H3HKa : meTogHtlecKHe yKa3aHnsi ;VIM 110):IYOTOBKH ClyiteHTOB l< TCCTHp0BaHHK) / A. O.

FaJIKHH [H gp.] ; BJ1a,LIHMHpCK14r1 rocygapcTBeHHbdi yHusepcHTeT HmeHH AneKcaHgpa

rpHropbeBnna H HHKOJKI51 FpHropbeBH4a CTO.FleTOBbIX (BnFY), Ka(I)egpa 0611teri 11 npHKnagHoll

(1)143HKH BnagHmHp : BJIaAHMHpCKHrl rocynapcTBeHnbal yfflmepcHTeT HmeHH AneKcaHgpa

FpHropbem4qa H HHKOI1a51 l'pHropbeBH9a CTOJICTOBbIX (BnFY), 2013 .— 243 C. : HSI. —

HmeeTcm 3J1eKTp0HHa51 BepC11 51	 BH6.T1 140Fp.: C. 242.



1/13,LtaHHe Ha Ap. Hocwreme: (141314Ka [DileicirponHbal pecy_pc] : meToAngeeKne y1(a3ank1s1 ARM

HOR,FOTOBKI4 cryilewroB K TempoBankno / A. O. Famani [pi Ap.] ; BRaAHMHpCKHA 

rocy;_tapc-rBenfibig yunsepenTeT Hmenn AmeKcaHapa IpHropbetint-la H 1-Inxonam ippiropbet3Hqa

CTORCTOBbIX (B.11IY), Kacbeapa °Outer' H npnx.uaiwoil 4/14314K14	 lItaimmnp., 2013.

6) AonomarrembHast muTeparypa (no sbi6opy H peKomenaannsim neicropa)

1. FaJIICHH, Apicami 11 (De,Lkopomin. ilenum 110 (1)14314KC : B 4 q . : [yqe6Hoe noco6Hel / A. O.

FaJIKHH ; 13.11a,E(HMHpCKH11 rocy,LtapcTBeHmai yHHBepe prre-r (13.nrY)	 B.rimumnp
Bria,aHmupendi roeyitapc-rseHHbirl ymmepewreT (3nry), 2004-2007.

4. 2: Momeu.nsipHam (f)H3Hxa H Tepmo,rwHamnxa [3Relap0HHbIii pecypej	 351eKTp0HHbIe

TeKCTOBbIe itaHHble (1 (1)alin : 5,37 M6) .— 2005 .— 77 C. : HJI. — 3aFRaBYle C -rwryna 3KpaHa .—
Tien-poi-mast Bepcnst net-la-mat ny6m1xanun BH6.11HOIT.: C. 76 .— CB° ilocryn B

:).neicrpoHHbix LIHTaJ1bHb1X 3anax 61'i6nnoTeKH .— Adobe Acrobat Reader 4.0 .— ISBN 5-89368-
543-1 .— <URL:littp://e.lib.vlsu.ru:80/hanclle/123456789/469 >.

2. Hpoicomeria, Haamila Ceprceffiut. C6opm4x 3aAaq no 4)143HKe / H. C. lipoKotneBa

13.11a,L114MHpcnifi rocy4kapeTBeHHbIt1 yHuBepurreT (BnYY) 	 1/13,a. 2-e, Helip. H /JOH. —

BRa,.E114M14p : artaximnpext4r4 rocyAaperBeHHbl g yHnBepenTeT (IIIFY), 2010 .— 65 C. —

14mee'rem 3.11eKTp0HHa5I sepals' .— B116mmorp.: c. 64.

143,aaHHe Ha itp. Hocwrene: C6opHHK 3a/1ag no dminnxe [3.11eKTp0HHbIfi pecypel / 11. C. 
fIpomoweBa ; BJIa/114M14pCKI4i4" rocyAapcmennbirt yumriepcHTe-r (Bnl 'Y) Bnamim pip, 2010 .—
ISBN 978-5-9984-0043-8.

3.4epTos A. 3azat-11-114K no (.1)m3mKe: YtiebHoe nocobme ,z,nR BTysos / A.

I'. Tlepros, A. A. Bopobbes. - 8-e 113Th, nepepab.	 ,E1OH	 - M.

:(1143ma rr.m4T, 2007. -- 640 c. : 1/1J1.	 Tcab,T1 .	 ISBN 5-94052-098-7.

4. Anurrpneaa, E.rieiia Ba.nephema. Yne6noe noco6ne 110 (1)H3HKe : mexamiKa / E. B.

gmHispneBa, B. C. FIneumsueB ; B.na,anvmpcKHA rocy4tapemeHHmii ynnsepcHTeT

IlTla,LtHM14p : 1311aR1/4 14M14pCKIii1 rocy,aapemeHHbdi yHHBepcwreT (B.riFY), 2009 .— 143 C. :

Ta6.n. — 14meeTe5i 3.aexTpoHHa5I BepcHm 	 BH6nnorp.: e. 143.

1/1:3AaHne Ha Ap. nourreme: Yqe6Hoe noco6ne no 4)113HKe Priewrpown-di pecypej : mexaHnica /
E. B. Limwrpnesa, B. C. lineumBueB BnapmmupcKnil rocyAaperBeHnbdi yinimepcHTe-r (B.TIFY,)

B.nataHmnp, 2009 .— ISBN 978-5-9984-0005-6.

5.CaneabeB14.B.Kypc o6w1 e6 (1)143frimi : yt4e6Hoe noco6me Ansi BTy30B: B 3 T. / H. B. CaBenbeB. –

7-e m3p,., crepeonin. – 2007 – (flyy wme KnaccvNeckme r-le6HtiRm) (KnaccvNecKaa

yq e6Ha1 ini-reparypa no clAn3friKe) (Yt -le6Fivimi /1f151 By30B. CneumanbHas flvn-epaTypa).- ISBN 978-

5-8114-0629-6.

6.)Kapelloaa, CBeTnalla BllicropoBuia. (1314314Ka TB4„Etoro 'rem : meTo,wiecKlle yKa3am451 K

na6opaTopnbim pa6oTam no 4114314xe / C. B. )1(apenoBa, 1-1. C. ilpoKoweBa, E. JI. LllamancKasi

BmagnMHpexm g rocyAapc-rBeHilblfi yHI4BepC14TeT (B.TIrY), Ka(DeApa (1)143141G1 14 IlpHKRa,LtHOCI

maTemaTnxn ; HOJ pe,,u. C. B. )1(apenoRoil 	 BJ1a,LIHMHp : B.T1a,11,14MHpCKHil rocyRapcmambiii

yxnsepenTeT (B.arY), 2010 . 	  39 c. : ilL, Ta6n. — Hmee-rcm 3neK-rpoHHam Bepcnm

Bmannorp.: c. 38.143gaHHe Ha AI). Hocwrene: (1)143nKa memoro 	 D.rierrpouHbill pecypej : 



meToAnmeckne yka3annm K na6opaTopnbim pa6oTam no 4114314Ke / C. B. )1(apenoBa, H. C. 
IlpoKoniesa, E. J1. Illamanckam ; 1.3.1amtmnpcml rocyitapcmennbni ynnBepcwreT (BniN),
Ka(PCApa 4/14314104 14 npnicnaAnoil maTcmarmai ; noTkpeit. C. B. )1(apenoRa . 	 BitaAnmnp, 2010.

7. TpocimmoBa T.14.1-(ypc 4)1131/1	 yHe6Hoe noco6me Ansi By3OB / T. I/1. TpocImmoBa. – 18-e 03,0,.,

c-repeomn. – M.: ARagemmR, 2010. – 557, [3] c.: vii., nop-rp., Ta6n. – (Bbicwee

npockeccfrioHafthHoe o6pa3oBaHtie). – flpepp. yka3.: c. 537-549. – ISBN 978-5-7695-7601-0.

8.)Kapelloita, Cacuialia BincropoBtia. OuniKa aTOMOB 14 moneKyn. Slitepnast (1)143nKa
Lartewrpowninl pecypc] : meToAni-recKne yKa3ann5t K na6opaTopnbim pa6oTam (1)143llice / C. B.
)ICapeHoBa, H. C. FIpoKomeBa, E. JI. IllamancKag ; ana,ammnpcianI rocyAapcmeimbal
pinsepurreT (aniY), KacbeApa (1)14314K14 H iipumasEtHoil maw/via-mai ; 110)1 peit. E. JI.
IllamancKast	 3JleKTp01111ble TexcTosbie „ItaHHbIe (1 (1)arill : 431 1(6) .— Bstamimpip
13.aainimnpcmirt rocygapcmennbal ynnBepcnTeT (BniY), 2010 .— 38 c. : HJ1., Ta6.n.
3arnasne c Twryna 3KpaHa	 3newrponnam Bepcnst ne gamok nyaumxanun	 f3n6Hnorp.: C.
36	 .—	 Cso6ognbai	 AocTyn	 AdobeAcrobatReader	 4.0
<URL:http://e.lib.vlsthru/bitstream/123456789/2065/3/00706.pd  f>.

14H1'epHeT-pecypcm

NacI) PKypHan TexfuriecKoil (1)143m4). aleicrpolinam Bepckim http://journals.ioffe.ruritI7

14C110J1b30BaHHC pa3iloo6pa3Hbtx yne6Hbtx maTepnanoB nany gennbtx 113 carrroB nirrepHeTa

nocpexmom iiporpammm WirlDjVie H Apyrnx nporpamm.

8. MATEPHA.J1bH0-TEXHIVIECKOE OBECIIE LIEHHE j140111411.1114H111
(MOAY.1151)

J1exulloymbie ayAnTopmm ocnatnexhi sr_tocxamn (xim mapkepa 14Y114 me.ria), 3xpanom ASIA

pOeK111401111bIX cncTem, npoexTopom H Hoyr6yKom (B-3, 422-3, 425-3). AyAHTop pim Ansi

na6oparoputbix 3aH5ITHg , ocnatnemiasi COBpeMe111-1 bIM14 nepconarthabimn KomnbtoTepamn,

06be,L114He1111111MH B noxartbnylo BbIIIHCJIHTeJlbIly10 CeTb 14 yK0MILTIeKT0BaHHb1MH He06X0,7114MblM

CHCTeMliblM 14 npnKna,Puibim nporpammHbim o6ecne gemiem (419-3).JIa6opaTopm4 mexamna4 14

momeignsipHoil (1)143mu11(428,429),'3JIeicrpomanien43ma(425,426),onnint(422,424).



Hporpamma cocraoaeHa B COOTBeTCTBHH c Tpe6oBaHusimm (1)FOC BO no HanpaancHmo
23.08.01. «HaHoTexHanorm4 H mllkpocHcremnasi TexHuxa»

Pa6cm/10 nporpammy COCTaBHII  //for. At?. PailPi,ccrn 7d-T.

PeLic113eHT  d heez{7/ t	 e ' eti CP P/7kg7e, 4K	 / le p

flporpamma paccmo-rpeHa H oAo6peula

(1)H3HKa>>

FlpOTOKOJI NS2  la 	OT 6. 09. 6.  roa

Ha	 Kacjwaphi «0611w% 14 1 lpHx.naiwam

3aBeAyroutHii Ka(1)eApoil

Pa6otiam nporpamma paccmoTpeHa H oAo6peHa Ha 3aceitaHHH rie6Ho-meTofm4ecKoll KOMHCCHH

HanpaBneHum 23.08.01. <<HaHOTeXHO.T1011414 H mmxpocHcremH	 HHKa»

HpoToKan 1\12 ,1//	 oT 04 (9 1/	 Foga

HpeAcegaTenb KomliCalll 	 D. cipeck_ao-cci

J1HCT HEPEYTBEPWC,L1(EHH5I

	

PABOIIEH HPOITAMMI31 	 (MOJYJISI)

Pa6onam nporpamma oAo6peHa Ha	 yge611mil roA

liporroKom 3aceAaHH5I Katkaphi N 	 oT 	 roaa

3aBe,ay1onmil xacPeApoti 	

Pa6ona5t nporpamma oAo6peHa Ha	  yile6Hmil fog

flporroKan 3ace,a1HHA KabeAphi .1\12 	 oT 	 roAa

3aBeAyionniti Ka(beApok" 	

Pa6o gam nporpamma oAo6peHa Ha 	 ytie6Hbal ro,L1

flpoToKon 3ace,EkaHH5I Ka(1)e,Tipm .1n12	 OT 	 1-0,aa

3aBeAyIOLHHII Kack,apoll 	

Pa6oqasi nporpamma oilo6peHa Ha	 yile6Hbul ro,a

IlpOTOKOJI 3aceRaHH51 Kacke;_lphi Ns2 	 OT 	 roAa

3aBeAyion4ii Kacke,apoil 	
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