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1. IlLEJ114 OCBOEH1451,411C111411J111Hbl

Ljensimm OCBOeH1451 ,L(HCIA1HJ1HHbI « CDH3HKa» SIBJISIeTCH o6ecnegeHHe 6ygytuero

cHellHarificTa Harmori (1)H3H4ecKofi 6a3of1, Ha KoTopa B BbICwei TeXH1P1eCKO1 IIIKOJle

CTp0HTC51 o6illem1)I(eHepHasi 11 crieumanbHast no,nroToBKa. 110C11e,E(OBaTerIb1IOC H3rieHHe (I)H3HKH

smpa6aTbmaeT criellugilitiecKuil meToA MbIalJleH1451, (1)H314 LICCKy10 14HTy1411H10, KoTopme

OKa3b1BalOTC51 BCCbMa 1 1J10)(OTB0pHbIMI4 H B )ipyrHx HayKax. CnellHanucTm, nonygmBiume

umpoKoe qm3HK0-maTemaTwiecKoe o6pa3osaHlle, moryT CaMOCTOSITeMbH0 ocBamBaTb HOBb1e

TexHH LieeKHe Hariparineimm, ycileinHo pa6oTaTb B HHX, nerKo llepexo,rikab OT 0,E(HHX

3aLiati K ,apyrHm, HCKaTb HecTaKriapTHme H HeTpa,LmllHouHme nyTH, LiTo oco6eHHo Ba)KHO AMA

npo(PeccHoHaabHoil M0614.11bHOCTH criellHanHcToB B yCJI0B1451X ycKopellHoro pa3BHT1451 TeXH14KH.

11,1:1 1111 JAHCIAHHJIHHbl:

• TeopeuriecKasi HojiroToBKa B 0611aCTI4 (1)H3HKH, T -103B0.11 SII0111,a51 6y,LVIIIHM HH>KeHepam

opHeHTHposaTbcm B HOTOKe Harmoil H TexmitiecKoil HwpopmaLimi H o6ecr1et1nBaioniam HM

BO3MWKHOCTb HCII0J1b30BaH1451 HOBbIX 4)43149eCKHX I IpHH1114 OB B Tex 06JIaCTSIX, B KOTOpbIX 01 Ill

ciiellHauH3Hpymor,

• (popmllpoBaHlle Harmoro Mbl 111JICHH51, B gaCTIIOCTH HpaBH.T1bH0F0 noHllmaimsi rpamill

npHmeimmocTH pa3JIH IIHEIX (1)14314 14eCKI4X 11011SITHC1, 3aKOHOB, Teopllii H ymeHHA 011eHHBaTb

cTeneHb ,a0CTOBepHOCTI4 pe3ynbTaToB, nanyi-iellHbix C 110M011113I0 3KCI1Cp14MCHTaJ1blibIX HJIH

maTemanriecKnx meTo,aos HCCJIe,E(OBaHH51;

• Bmpa6oTKa llpHemoB H HaBbIKOB peilleHHIA KOHKpeTHbIX 3a,aa ti 143 pa3HbIX 06.nacTeti

(1)143HKH, 1 10MOI'aI011114X cTygenTam B AaJIbIlerlIneM pelliaTb HmKeHepithie 3auagH.

o3HaKomnemie cTyAeHToB c coBpemeHHoil Hay'-ma annapaTypoil 14 Bbipa6oTKa y HHX

HallaJlbHbIX HaBbIKOB ripose,aeHHA 3KCIlepHMeHTaBbHbIX naytifibix HCCJle,L(OBaH14r1 pa3JIH4HbIX

ci)H3HtiecKnx	 H olleHKH norpetuHocTeri mmepeullii.

2. MECTO ,E111C111111J114HbI B CTPYKTYPE 011011 BO

Ba)KHasi llenb smellier° o6pa3oBaHHA — rionrurrb Harmoe npeacTaBncHHe o npmpoge H

meTogax ee no3HaHH5I. (1)14314Ka KaK seouylliam HayKa 0 HpHpoite HrpaeT rnaBilyio ponb B

,L(OCT14>KeHHH 3TOi llenll.

AllculliinHHa	 ozDH3HKa» OTHOCHTCS1 K 6a3OBOA qacTH 6noKa 5. 1 OCHOBH011

ripo(peccHoHanblloil o6pa:3°BaTenbHofi riporpammbi.	 143y l1eHlle AFICLIIHIIJIH I I bl np0x0,21HT B

nepBom H BTOpOM cemecTpax.

1/13y Lieillle AHC11141-1JIHHbI npexionaraeT Hanwnie y cTyAeHT0B (1)yHAameHTanbHbIX

maTemaTH4ecKHx 3HaHH171. AJI51 ycrielliHoro OCB0e1 INA Kypca (I)H3HKH cTy)ieHTam Heo6xo,nHmo

3HaTb cneApoilli4e pa3,rtenbi BbICuJeii maTemaTHKH:

1. 404(1)(1)epeHllHaribHoe HctmcneHme.

2. 14HTerpanbHoe HcLmcneHlle.

3. AHanHTHmecKam reomeTpHA H nilHeiThaA anre6pa.

4. 1351Abl.

5. 3.nemeHTbi BeKTopHoro aHanH3a.



6. (Dymatmll KOM11.11eKCH01 .0 nepemexxoro.

7. )1144)(1)epeximaribxbie ypaBxemm.

alleMeHTbI Teopm4 BeposrmocTell H maTemani geeKoil CTaTHCTHKH.

3.KOMHETEHIA1414 ObY L1A1011_1(EF0051, (DOPMHPYEMhIE B PE3YJIWTATE

OCBOEH1451,114CIA1411J114Hbl (MOAYJ151)

FlocneortoBaTenbuoe H3rIeHHe (1)143HKH Bbipa6aTbmaeT enenwiNviecKHA meToR MbIllITICH1451,

(1)43lltiecKy10 HHTy14111410, KoTopbie oKammaloTcsi Becbma 1.1.110,a0TB0pHbIMH H B Apyrmx HayKax.

CneumumeTbi, nonytmBume umpoKoe 4m31'1Ko-maTemaTivieeKoe o6pa3oBaxne, moryT

CaMOCT051TenbH0 OCBal4BaTb floBbie TexxlltiecKme HanpaBnexum, yelieumo pa6oTaTb B HHX, nerKo

nepexo,LmTb OT pememisi o,r_tHHx 3a .rati K peatemco ,apyri4x, 14CKaTb HeeTaHRapTxbie H

HeTpa,ammoxxbie nyTH, 1TO oco6emio BEDKHO AJ151 npo(PecemoxambHoil MO6HJ1bHOCTH

CHeIlHaJIHCTOB B yCJI0B1451X yeKopexHoro pa3BHTFISI TeXHHKH, KOFga amopT143aLmsi AOCT14>Ke1 I HA

KOHKpeTHbIX y3KOCI1ell,HaJIbHbIX 3HaHl4 g npollexo,urr gpe3Bb14aiixo 6bieTpo.

B pe3ynbTaTe OCBOeHH5I 414C1114HJIHHbI 06y4a1OLIII4C1C51 Aon)Kell o6nailaTb cneAymummvi

koNilleTeinallsimn:

CH00061 IOCT1610 IlpeACTaBJ151Tb aJleKBarrHyK) coBpemeiwom	 OBHK) 3HaH14ii Harniro

KapTHHy mupa Ha OCHOBe 3HaH145I OCHOBII 1,1X 110J10)KeHH11, 3aKOHOB H meTwioB eCTeCTBeHHbIX

HayK H maTemaTuKm (011K- 1) ;

cnoco6Hoormo K camoopraxn3amm 14 camoo6pa3oBaxmo ( OK -7 ).

B pe3yabTaTe oeBouillsi 4)11311ui o6rialowtHricsi sko.17KcH AcmolicTpllpoBaTb enemamme

pe3y.nbTaTb1 o6pa3oBam451:

1) 311aTb(011K 1 ):

4)yx,LtamexTanbHb1e (1m3H4eeKne fl01151TH51, 3aKOHbI, H Teopim Knace prieeKoil 14 coBpemeHHoti

4m3HKH; iiHeneHHbIe 1.10p5IAKI4 BeJ1141.114H, xapaKTepHbie Ansi pa3n1,1 1-1 	 pa3genoB (1)14314KM;

OCHOBHbIe 3aKOHbI H TIpHI I Lt141 IbI, KOTOphIM HO,EV-IHH51eTC51 noBe,rtame pa3Hoo6pa3llbix

4143HtlecKnx mogeneii, a TaioKe, BbiTeKatoume 113 3THX 3aKOHOB C.r1eACTB1451 H BO3M0)KHOCTb 14X

nplimeHexusi Ha npaKTHKe;

TeopenmecKne meTo,r_tbi noeTpoemim pemem451 pa3lloo6pa3Hbix 3aottaLl HO (I)14314Ke H meTogbi 14

ripHHIMITbI HOCTaHOBK14 3Kcr1epllmexToB B (I)H314Ke;

OCHOBHbIC meTo,abi 1(OMITMOTepHO1 (1)H3HICH;

OCHOBHbIe 1111HHIA1411bI CB5I314 (1)143HKH C Apyrmm pi HayKamll;

HeTopmo pa3BHT1451 (I)H3HKH,

BKJIaA oTemeeTBexubtx H 3apy6e)Kubix ygeNbIX B pa3BIITHe (I)14314K14.

2) YmeTb(011K-1):

1-101151Tb TIOCTaBSICHHyK) 3aaally; opllewnipoBaTbesi B K.T1aCCH4eCKI4X H eoBpemeHxbix

nocraHomax (1)r-wamarramabix H Hp14K.Tla,ZAHbIX clilnwilecnix 3aAagax;

Hp0BOAHTb 41143ntieeKuil aHaJIH3 npalcuriecxnx 3a,Ltaii;

npvio6peTaTb HoBbie Haytmbie H ripaKTutiecKme 3HaH1451, ormpamcb na MeT0Ab1 (I)H3HKH;

ripoBonwrb 3KellepuMeHTbI 14 o6pa6oTKy 11aHHbIX C HCII0J1b30BaHHem coBpemenmAx

H140pMaU140HHbIX H KOMTImo rreplimx TexHonorHil, ,rtenaTb npas puimibie BbIBOAbI 143

COHOCTaBJICH1451 pe3ynbTaToB Teopim 14 3Kcnepnmeina,



unipoKo 14C11011b30BaTb HayIHy1o, cnpaBo gnylo AHTepaTypy, mwrepHeT-Hxd)opmannlo B

pa3J114 11HbIX BH,Lkax ,Lte5ITCJIbHOCT14;

npllmeHmTb HayKoemime Texllonorm4 14 naKeTbi nporpamm )JIJTM pernexmm FIpHKJIa,E11113IX 3aRa ti B

oariacTn (1)143HKH 14 B Apyrllx O6JIaCTMX npockeccHonaiihnoil RorresibliocTll.

3) 13.1apieTb(OK-7):

maTemaTn qecKum annapaTom COOTBCTCTBy1011114M TeopenpiecKllm me-roAam Kypca

06111erl 4H43141d11;

meToAamn anam43a H pemenHA 3a)1ati no (1)143mKe;

annapaTom kurrerparnilioro HC 1114CJIeH1451 ,1:1J151 pauexnu pa3sffl 1-mbix 3a,aam, B03H14KaI0HIPIX B

(I)43HKe, Tem-mice, 3K0H0MHKe;

meToAamll 14CTIO.T1b30BaHH5I KomnmoTepa, wiTepHe er-TexHonorml npll peinemm 3a4a1 no

(1)14314Ke;

HaBbIKaMI4 pa6oTbi B coBpemexHoil (j)14314i-recKori na6opa-ropmn, meTounKori HOCTaHOBKH H

npoBeAenPISI 4m3HmecKoro 3KcnepHmenTa, HaBbIkam14 rpamomort o6pa6oTKH pe3yribTaTOB

OIlbITa H COH0CTaBJIeH1451 HX C TeopeTmmecKumH ,E1aHHb1MH;

HaBbncamll CaMOCTOSITelIbH0g pa6oTbi; HaBbIKaMH OCBOeHI451 60JIb11101'0 oftema mn(l)opmankni

H pellleH1451 CJIMKHbIX H necTafwapTxmx 3a,Etaq.



4. CTPYKTYPA H COJEMAHHE TAHCHHELTIHHbI

0611.1a51 'rpyAoemKocTb ,L(HCIAHLIJIMHbI COCTaB.1151eT 11 3a i ieTHbIX e4141-11411 (39611aCOB).

elpyKlypa J1WCIA111131111bI

.N2
fl/fl

Pamen
RI4C111411J111Hbl

(Tema) ra..[-- cq

Blinbi y1e6noil pa6oTbi,
BKJHOLlaSicamocTosrre.ribilyto

pa6oTy cTygenToB 1,1

TpyAoemKOCTb(B LlaCaX)

Oftem
yq e6noh"
pa6oTbi. C

npnmeHenmem

(DOpMbl TeKyittero

KOI1Tp01151, (I)opma
npomewyToqnoil
arrecTantim

(..) 1411TepaKTHBHbl
cu (1.)

cu
C.)

rt
11)
=

X meToiloB( B

qacax/ %)

V
=
x
c..)V
7.

a.)
..7
x
sa.,
0
i-

a)
.7a

== z	 eqi-	 = co	 —
a. 4 o -

a. 4
= :4	 1— 0
LC (73 lC)	 —

l0
X —

l0
U

a) ci 1

=,T,,.52.

ct 0

a
ra.

u

MEXAHHKA 1 1- 14 8 18 28 7/25 Pe*IITHHr-
KOHTpOJIb..M2 I

OCHOBbI 1 8- 16 6 14 14 3.5/25 PeilTHHr-
MO.TIEKYJISIP 15 KOHTp0.11b N22
HOI'l
(1)14314KH 14
TEPM0gHHA
MI4K14

3J1EKTPOCT 1 16- 6 4 4 12 3/25 PeATnnr-
ATHKA 18 KOHTparlb N23

Bcero 3a1"
cemecTp

36 18 36 54 13/25 3K3aMCH

4 3.11EKTP0g14 2 1-5 10 6 8 30 6/25 Pegnmr-
IIAMI/IIKA KOHTp0J1bN2 1

_
5 KOJ1EBAH14 2 6- 16 6 4 30 6/25 PeriTnHr-

5114 BOJIHbI 13 _
KOHTp0J1b .1\122_

6 OFITHKA 2 14- 10 6 6 30 5,5/25 PefiTp1i1-

18 KOHTpOJIbM23

Bcero 3a 2oil
cemecrp

36 18 36 90 17,5/25% 3K3amen

14Toro 1,2 72 36 54 144 30,5/25% 3K3amen/3K3amen

___ ,



lemaTuilecKHil HJlaH TI1C1.11141IJI1411b1

I. MexaHllica

1. BBejleHHe. FlpeaMeT (I)11311KH. MeTO,ElbI (1)H3Hi1ecKoro HccneAoBaHHA: OflbIT, rHnoTe3a,

3KcnepHmeHT, TeopHA. BawHei;mime 3Tanbi Hc-wpm (1)H3HKH. POJIb (j)143HKH B pa31314T1414 TeXI1HKH

H BJIH5111He TeXHI4K14 Ha pa3BHTHe 043141(H. P011b (1)11314KH B CTaHOBJleHHH Humenepa. CB5I3b

(I)143H104 C Apyl'HMH HayKam pf. Ycnexn coBpemeH•oh (k11311KH.

2. HeKoTopme cBeiteHmsi 143 maTemaTHKH. POJIb maTemaTHKH B 143rIeHHH (1)H3HKH. fa)/111(m1H

H 14X Ilp0143BOAHble. HHTerpHp0BaIII4e. 0 CMbIeJle npoH3Bo,nHot1 H HHTerpana B npHno)KeHHH K

(1)H314 11eCK11M 3a,Ltaliam. DnemeHTm BeKTopHoil anre6pm: onpegeneHme BeKTopa, cnoweHne

BeKTopoB, ymHoweHne BeKTopoB, mil1)(1)epeHn4poBaHHe BeKTOpHbIX Bel11411HH.

)1H(1m4epeHu1anbHme ypaBHeHHA. DifeMeHTaplIble CBC,IleH1451 113 TeopHH BeposaHocTH.

3. KHHemaTHKa nocTynaTenbHoro ABH)KeHHA. IKHHemaTHKa KaK pa34ten mexaHHKH.

MexaHmecKoe 1B14>KCHHe Kai( npocTernuaR (1)opma ABH>KeHHA maTepHH. MaTepHambHam Totwa

(iacTllua). CHcTema oTc geTa. 14HepullanbHme cHcTembi oTc geTa. Pa/myc-BeKTop. lipmHuun

OTHOCHTeMbHOCT14 ra,1114lle51. TpaeKTopHm. Pannyc Kp11BH3HbI TpaeKTopHH. JIHHeriHam cKopocTb H

nHHeilHoe ycKopeHme. TaHreHuHanbHoe H HopmanbHoe ycKopeHHA. CB513b Me?Ki_ly JIHHerilibIMH H

yETIOBb1M14 KHHeMaT14 ,1eCKI4MH BeJ114 ,1141IaMH. 1 IOCTyllaTeJlbH0e ABH)KeHne TBep,noro Tena.

4. ,1114HamnKa nocTynaTenbHoro AB14)KeH1451. AHHammKa KaK pa3Aen mexam4KH. FlepBbn/i

3aKOH HblOTOHa H 110H51THe 14Hep1.114allbH0f4" cncTembi oTcgeTa. BTOpOil 3aK0H HblOTOHa H

110H51THe CHJILI, maccm H Hmnynbca. YpaBHeHHe AB14)KeH1451. TpeTHrl 3aKOH HbK)T0Ha 14 npegenm

ero HpHmeHHmocTH. HellHeplAHallbHble CHCTeMbl oTctleTa. A6COMOTHble 14 OTHOCHTellblIble

cKopocTb H ycKopeHme. C14.111,1 HHepu,HH. Lteffrpo6m1Iam cHna. CHna KopHanHca. CucTema

maTepHanbHmx TotieK. ljeffrp HHeplam (neHTp mace). Teopema o AB14>KeH1114 neHTpa HnepuHH.

5. BpatuaTenbHoe ABH)KeHHe TBeNtoro Tema. 110H5ITHe a6confoTHoro TBepAoro Tema.

MomeHT C14.11bI. MOMeHT Hmnyabca. MomeHT HHepuHH. Teopema 111TaHepa. YpaBHenHe

MOMeHTOB (C13513b momenTa Hmnynbca C momeHTom CHIlbI). YpameHme BpawaTenbHoro

ABIDKeH1451 TBepAoro Tena 0THOCHTellbH0 HeIlOABH)KHOCI OCH. KHHeT14 11eCKa51 3HeprH5I

Bpaulatollierocm TBep4or0 Tella. FIWOCK01114‘leCKI4r1 3(1)(1)eKT. CB060Afible OCH.

6. 3aKoHbi coxpaHem451. 3Ha ge1Iue H co4tepKaHHe 3aK0H0B coxpaHeHHA B mexaHHKe. 3aKoH

coxpaHennm Hmnynbca. 0AH0p04(110CTb npocTpaHma. PeaKTHBHoe gBH)KenHe. 3aKoH

coxpaHeHHA momeHTa Hmnynbca. 143oTponn5! npocTpaHeTBa. Pa6oTa, 3HeprH51, M011.110CTb.

CB513b me>KAy 110TeHIlHaJlbH0ti 3Heprnefi H enioh. 110H5ITHe CHJI0B0F0 1101151. KOHCepBaTHBIlble H

HeKoHcepBaTHBHme CHJIbl. 3aKoH coxpaneHHA 3Heprm4 B mexaHHKe. 0A110p0AH0CTb BpemeHH.

K011eepBaTHBlIa51 H /114CCHflaTHBIla51 CHCTeMbl.

7. 3nemeHTb1 mexaHHKH >KHAKocreti H ra3oB. 0611e CBOACTBa >KHAKOCTerl H ra3oB.

YpasHeHHe ,LIBM1(eHH51 B (Popme 311nepa. Home CKOpOCTeri, 11141114H H 1'py6KH TOKa. YpaBHeHHe

Hepa3pbn3Hocm. YpaBHeHme BepHynnH. CHeTema ypaBHeHHA Ta3041(HHaMPIKH. 13513KOCTb.

TeMeHHe 13513K011 >KH,F_I,K0CT14. (1)0pmyria Ilya3ei1n5i. JlammHapHbdi 14 Typ6yneHTHbai pexcHmbi

TemeHHR. LisupKynmunsi cKopocTH. 110TeHlWaJ1b110e H mxpeBoe ABInKeH1451. g1314)KeHHe TJ1 B

WHAKOCTSIX 14 ra3ax. Teopema ACyKoBcKoro.



8. 3J1eMeHTbI cneuHanbHoil Teopm4 OTHOCHTeMbHOCTH. 11p14HLII411 OTHOCHTeJlbHOCTI4

3rIHIIITerlHa. POJIb CKOpOCTH cBeTa. flocTynaT 110CT051HeTBa CKOpOCTH cBeTa. flpeo6pa3oBama
jlopeHua. flopeHueso coxpameHHe JIIHHbI H 3ame,rli1eHHe BpemeHH. Pe.1151T14B14CTCKItal 14MIlynbe.

B3a14MOCB51313maccm H 3HeprHH. ,E1,4exT mace. 3Hepril51 CB513H. COOTHOLUeHHe mewly
meprmen H HMIlyilbCOM "laentlabl. FpaHIlUa npHmeHmmocTH KnaccH LLecxort (HmoToHoBcKort)
mexam4KH.

II . OciloBbi moaeicy.asipHoil 4)113141011 14 repmommammui

9. MomexysisipHo-KHHeTHgecKasi TeopHsi 14,/learIbH01'0 ra3a. OCHOBlible 110.110)KeH1451

monexy.usipHo-KHHemmecxoti Teopvm BentecTBa. MHxpo- H maxpococTosnmsi CHCTeMbI.

MaxpocxonmecKHe napameTpm. Hollsrme KLearmHoro ra3a. Monexy.rmpHo-KHHeTwiecxoe
TOJIKOBaHHe TemnepaTypm. 414c.n0 cTeneHeil CB060)lbI MaTICKyJIbI. BHyrpeHHAsi 3Hep1ns1
meaubHoro ra3a. 3axon paBilopacnpe)1eneHnsi 3Heprmi no cTenellsim cBo6oRm. gaBrieHHe ra3a c
TO LIKI4 3peHH51 marlexympHo-KHHemliecxori Teop pm. OCHOBH0e ypasHeHHe moneKymplio -
LanieTHtlecxort TeopHH. YpaBHeme COCTO51HH51k1Iemb11or0 ra3a (ypaBlienHe Knanapolla -
McH,ELemeeBa) .

10. 3.1-LemeHTm xnaccutiecKai CTaTHCTI4KH. AH11aM14 11eeKHe H cTamcmgecxkie
3aKoH0mepH0cm B 043HKe. CTaTHCTIVIeCKHCI me-am HCC.TICR0BaH1451 CHCTCM. (13a3OBOC

npocTpaHcTBo, (1)a30Ba51 TotiKa, cka3oBam smetiKa. Holism/Le 0 (bynxlinH pacupe,LLemenm.
CTamcmtlecxoe ycpe):LHeHHe. Pacnpe,aeneHme MaxcBenna (pacnpeAeneHHe manexya no
a6CO51IOTHbIM 3HalleH1I5IM cxopocm). Cpe,rume CK0p0CTI4 marlexyri. BapomeTpHmecxasi (Dopmy.na.
PacnpeAeneHHe baribumaHa. Pacnpe stLeneHHe MaKcBenna - Bonbumalla.

11. PeajIbHbIe Fa3bI. CHJIbI me)Kmagekynmplioro B3aHM0,E1eitieTBH51 B ra3ax. YpaBHeHHe BaH-

Aep-Baanbca. 1430TepMbI pearn,Horo ra3a. MeTaeTa6HJIblibIe C0CT05I11H51. KpHT1411eCK0e

COCT051HHe. Buy-memo's! D1-1F14$1peamHoro ra3a. 3(1)(kexT gwoy.am - Tomcolla. Cmouceime fa3OB

H nallygeHHe HH3KHX TemnepaTyp.

12. CBOACTBa >KHAKOCTer1. XapaKTepPICTHKa >KH,ElKOF0 COCT051111451. CTpoeHlle )1(14,L1KOCTell.

nopsmoK. HoBcpxHocTHoe HaTsmeHHe. CHJIbI, BO3HHKa10Ill1e Ha KpnBori noBepxHocm

WHAKOCTH. 03Dopmyna Ilannaca. YCJI0B1451paBH0BeC1451 Ha rpaHmle AByx cpe,a. KpaeBoii yrom.

CmaLmBaHme. KamumpHme 5IBJICH1451.

13. CBOtiCTBa TBepAbIX Ten. AM0p4111bIe H xpucTamargecime Tema. KpHeTarumilecKasi

pemema. AajlbHHil 110p51)10K. YlIpyra51 n nnacTwiecxam ,ELe4)opmam4H. 3axon Fyxa. TI,C(1)eKTb1 B

xpucTamax. XHAKHe KpHeTaTIJIbI.

14. 1l3a30BbLe paBiloBecHm H (1)a3oBble nepexom.A. (Da3bI BemecTBa. YCJI0B1151paBHOBCCHA

(I)a3.14cnapeHHeL,L kolmeHcauHm. flmaariemie 14 KpncTaTunnanusi. YpaBllemie KaanetipoHa -

Kmay3Hyca. (Da3oBam AHarpamma (4marpamma COCT051H1151). Tp0C1Ha51Toi-wa.

15. DJIeMeHTbI Te0p1414 CTOJIKHOBeHH171. 110H5ITHe CTOJIKH0BeHH51. Ynpyroe H Heynpyroe

CTOJIKII0BeHH51. 11p1411eJIMI0e paccTomme. PaCCe51H14e 'Mental. CpCAH5151 AJ1141-la cBo6oitHoro

npo6cra. FlpHiLuun ReTambHoro paBnoBecHm.

16. 3JleMeHTb1 (1)143HgeCKOR KHHeTHKH. 1 lownHe o fh,H3H 1-Lecxort KHHeTHKe. HepaBHoBecHme

CHCTeMbI. BpeM51pc.naKcamm. 5IBJIeHH51 nepeHoca. gli(i)(Py3H51. Ko34)(1)liumeHT Amimpy3HH.



TC1-1J1011p0BORHOCTb. K034)4)Hu4e111 TeM1011p0BOAHOCTH. 13513KOCTb (BHyTpenHee TpeHme).
K034)(1)HHHeHT B5I3KOCTH. gunamkriecKam H KHHemanNecKam B5I3KOCTb.

17. IlepBoe Hagano TepmommamuKH. CTaTHCTH IleCKHA H TepmoAHHamm gecKHA meTogbi.
TepmoAHHamm gecKam cHcTema. TepmognHamm gecKnfi npouecc. OcHosHme TepmommamHx-iecKHe

BHyTpeE1H5151 meprum, pa6oTa, TennoTa. (13opmynktpoBKH nepBoro nagana
TepmoinmamHKH. YpasHenue nepBoro Hat-mu TepmoAHHamHKH. Ter1J10eMKOCTb. 3aBHCHMOCTb

TennoemKocTH HAeanbHoro ra3a oT BH,r_ta npouecca. (Dopmyna Ma gepa. Pa6oTa, cosepumemam
ra3om npn H3onponeccax. 3HTaJ11311H5I(TennoBam (1))41KLI1451). A,21,14a6aTH IleCKHri nportecc.
Ter1J10eMKOCTb TBeRribix TeJI.

18. BTOpOe Hamano TepmoinniamHKH. PaBI1013eCHbIe H nepaBHoBecHbie COCTOSIHM

CHCTeMbI. 06paTHMble H Heo6pammble npoucccbi. KpyroBoil npouecc (HHKT). CoopmynHpoBKH

BToporo Hamana TepmoAnHamuKH. 1.41KJI KapHO H ero KUJJ )1)151 HAeaJ113H0F0 ra3a. TennoBbie
ABHraTenn H X0.110,EKTIbHbIe MaIIIHHbI. MaKCHMaJIbHbIti	 TennoBoro ABHraTenm. 3HTponHm.
CTaTHenpiecKnii BCC (TepmoAHHamwiecKam Bep051THOCTb). 3aKOH B03pacTallilm 3HTp0IIHH.

CTaTHCT14 1-1eCK0e TOJIKOBaHF1e wroporo Hamana TepmonnHammat4.

III. 3.iicKiinmeemo 11 mar-He-num

19. DnemenTbi TeopHH 1-10.1151. CKaJ-151pHbIe H BeKTopHhie II0J151 B Clill3HKe. FpaizieHT
CKaJI51pH01'0 [10.1151. AmBepremaim BeKTopHoro II0J151. PoTop BeKTopHoro I10.1151. OnepaTop
FamHnurona (onepaTop «na6na»). OnepaTop Jlannaca («nannacHaH»). HeKoTom:de
HHTerpanblibie Teopembl.

20. Hanpm>KeHHoc rrh 3J1eKTpOCTaTIVIeCK01'0 nonm B BaKyyme. 3neKTpH gecK1II1 3apmn.
COXpalIeHHe H HHBapHaHTHOCTb 3ap5I,aa. AucKpeTHocTb 3aps1,LIa. 3aKoH KynoHa. 1 loHmTHe
3neKTpocTaTH LiecKoro 1101151. CH.TIOBbIe JIHHHH (JIHHHH Hallp51)KeHH0CTH). FlpHHuHn
cynep11o3HH4H 3neKTpocTaTH LiecKmx TIOJIer1. HOTOK BeKTopa HanpmweHHocTH. Teopema Faycca

nnm 3neKTp0cTaTH4ecKor0 1-10JIY1 B BaKyyme H ee CB5I3b C 311KOHOM KynoHa. gm1)(1)epeHnHanbHam
(Popma Teopembi Faycca. FlpHmeHenHe Teopembi Faycca AJ151pac i-leTa noneri.

21. lIoTeHuHan rmeKTpocTaTugeeKoro II05151 B BaKyyme. Pa60Ta CHJI DneKTpocTaTmecKoro

II01151. UHpKynmurni Hanpm)KeHHocTH 3neKTpocTaTw4ecKoro I-10J151. POTOp Hanpm>KeHHocTH

DneicrpocTaTwiecKoro 1105151. HOTCHIIHaJMHOCTb (KOHCepBaTHBHOCTb) DnewrpocTaTHiiecKoro

1101151. HOTCHIAHaTI. Pa3HOCTb noTeHuHanoB. CB5I3b Me)Kgy 110TeHHHaTI0M H HaIlp51>KeHHOCTbH)

DnewrpocTaTHtiecKoro 110J151. YpaBHeHHe Jlannaca. 3J1eKTpH geC1(H171 AH1-10.11b. 3neKTpugecKm1

MOMeHT ,LIHH0JI51 (AHHOJIbHb114 MOMeHT). HOTCHIIHaJI H Hal -Ip51)KeHH0CTb noun ,E114110J151. MOMCHT

CHJI, AerICTByMIIIHR Ha ,r11/111011b BO BHeuniem DneKTpHtiecKom none. 3neprnm 11HHOJI51 B

3neK erpmecKom none.

22. 3neKTpwiecKoe none B ,E1H3J1eKTpHKaX. CB060AHbIe H CB513aHHbIe 3apmitbi B BeulecTBe.

CTopoHHHe 3apm,EnA. flonmpHme H HenonmpHbie MaTIeKyJIbI. THIMI A1/13.11eKTplIK0B. H0HHa51,

3J1eKTp0HHa51 H opHewrauHoHHam nonmpH3auHH. lIonmpH3yemoc erb MOJIeKyjIb1.

110J151pH30BaHHOCTb (Bewrop TIOJIApH3a1AHH). 0,1JHOpOgHa51 H HeoAHopo,EtHam nonmpH3aHHH. C13513b

1-101151pH30BaHH0CTH C II0BepXH0CTHO1 11.110THOCTMO nonmpH3anH0Hn0r0 3apua.

gH3newrpHiiecKam BOCIWHHM IIHBOCTb BeatecTBa H ee 3aBHCHM0CTb oT TemnepaTyphi. Teopema

Faycca Will 3neKTpHnecK0r0 nonm B AH3neKTpktKe. 3neKTpu gecKoe cmenteHme (3neKTpHliecKam



HHAyKL11450 B ,I143J1eKTINIKe. )043.neicrpH i1ecKam npoHmiaemocTb cpe ou,m. BbIIIHCJICHHe

HanpsmeHHocTH 3neKTpwiecKoro 110J1 51 B A13neKTpHice. ipam-mbie yCJI0B1451 ):11151

3J1eKTpH ileCK0F0 110.1151 Ha rpaHllue pa3,rtena ",11143IICKTpHK - )1143J1eKTpHK". CerHeT03J1eKTpHKH.

23. 3J1eKTp14 11eCK0e 1-10J1e IIpOBOAHHKOB. PaCrIpe,IleneHHe 35140B B 11p0BOAHHKe.

3J1eKTp0CTaTIVIeCK0e none BHyTpH H cHapy>KH npoBoAHHKa. FpaHH qHme yCJI0BH51 Ha rpaHHHe
"npoBoAHHK-BaKyym". 3J1eKTp14 ,1eCKHe CBOACTBa npoBogaueil o6ono1-n(H. DnexTpocTaTHilecKam
3anufra. MeTo,a H306pa)KeHHA. FpaHH qHbie yCJI0B1451 Ha rpamme "11p0B0)11 IHK-AHDJleKTpHK".

3.11eKTp0MKOCTb ye,L114HeHHOF0 npoBoAHHKa, CHCTeMbI 11p0BOAHHKOB 14 KoHAeHcaTopa.
3neKTpHtiecKam 3Heprilm CHCTeMbI T0 LIV4HbIX 3ap51,/10B. 3HeprHsi 3ap5IweHH0r0 Hp0BOAHHKa,

cucTembi IWOBOAHHKOB H KoH,EkeHcaTopa. 3Hepr1151 3nexTpocTaTu4ecKoro 110J151. 0613eMlla51

11.TIOTHOCTb 3Heprim 3newrpocTaTH LiecKoro II0J151.

24. HOCTOAHHbIg 3J1eKTpl4 IIeCKH1 TOK. XapaKTepucTHKH 3.nexTp0cTarwiecK0r0
IIJIOTHOCTb TOKa, cHna TOKa. YCJI0B14e cyw,ecTBoBaHHA 3nexTputiecKoro TOKa. CT0p01 I 1 I He CHJ1bI.

Pa3HOCTb 110TeHII4aJI0B, HanpsDKeHHe, 3nexTp0ABH)KyLuam ulna (3)1C). KJIaCe14,-leCKa51

3J1eKTp0HHa51 TeopHm 3J1eKTp01 1p0BOAHMOCTH MeTaI1110B. 3aKOHbI Oma H 4)K0ynm-JleHua B

,LHAilkepeHuHanbHoil (Dopme. 3aK0HbI 0Ma 14 ,a)Koynsi-JleHila B HHTerpanbHort (Popme. 3aKoH
0Ma ).1J151 Heo,aHopo,LtHoro yqacTica uienH. HpaBllna KHpXF04)a. HeAOCTaTO LIHOCTb KnaccHgecKoil
3JICKTp0HHOA Te0p114 3J1eKTp0I1p0B0,E4HM0CTH.

25. 3.11eMeHTb1 (1)H3m1ecK0g 3J1eKTp0IIHK14. 3J1eKTpl4 I4eCKHA TOK B BaKyyme. 3neKTpomiam

3M14CC1451. Pa60Ta BbIXO,aa 311eKTp0H0B 143 meTanna. 3JleKTpli geCK1411 TOK B ra3e. flpOLIeCCbI

H0HH3a111414 14 peKom6HHawm. Pa60Ta HOHH3aIAHH. 110TeH1114a.T1 HOHH3a1_114H. Y,11apHaSI

H0HH3a111451. HeCaMOCT051TeMbHbIr1 ra3oBbdi pa3psw. CaMOCTOSITeMbHbfg ra3OBbIll pa3psw. BOJIbT-

amnepHam xapaKTepHeTHKa ra30B0r0 pa3pnua. BH).1b1 pa3p5w0B.

26. 11.11a3Ma. HOHATHe 0 nna3me. CHOCO6b1 CO3,LPHH51 IIJIa3MbI. KBa3HHefiTpaJ1 131 IOCTb

1 1J1a3MbI. anelaponpoBo,EkHocTb nna3mm. ge6aeBcKHA pa,amyc (ae6aeBcKa51 AnHHa)
3KpaHupoBam4m. Ilna3meHHam qacToTa. HH3KoTemnepaTypHam nna3ma 14 ee npHmeHeHme.

BbicoKoTemnepaTypHam nna3ma. Hp06nema ocyntecTBnemisi ynpaBnnemoro TepmonitepHoro

cHHTe3a.

27. MalliHTHOe none B BaKyyme. 3aKoH AMIlepa. Mal'H14THa51 HH,VKL11451. 3aKOH 13140 -

CaBapa (3aKoH BHO - CaBapa - Jlannaca). HownHe marHHTHoro 110MM. HpHHHHn cy11epn03HuHH

macHHTHmx nonek". CHna IlopeHua H ulna Amnepa. B14TOK C TOKOM B Marti 14THOM none.

MarliHTHbdi momeHT. MOMeHT e14.11, AericTByrotunii Ha pamxy C TOKOM BO BHeumem marHHTHom

none. MarHHT1 10e 110J1e 11p5IMOJIHHefill0F0 H KpyroBoro TOKOB. UmpKynsumm BeKTopa marHHTHort

14 14,11)/K1114H. 3a1O14 110JIHOF0 TOKa (Teopema o Lu4pKyns1L,411 HHAyKLIII 14 MaFIIH1'1 101'0 110J151) B

BaKyyme. HpHmeHeHHe 3aKoHa 110JIHOF0 TOKa AJ151 pactieTa MarHHTHbIX flOJicit MarHHTHoe none

A.TIHHHOF0 coneHoHaa H TopoKka. MarHHTHoe B3aHm0RencTBHe TOKOB. E,L114HHLIa C1411b1 'mica -

amnep. BHxpeBoe none ABH)Kymerocm 3ap5iAa. HHBapHaHTHOCTb 3newrpHilecKoro 3apsma.

MarmiTHoe none KaK pe.T151THB14CTeKFICI 3(j)(keKT.

28. ,TIBH>KeHHe 3apsDKeHHoti qacTunbi B .)nexTpkrifecKom 14 MaFHHTHOM 1 10J151X. ABH>KeHHe

3apsmeHHoil qaCTI4Ltbl B anewrpHilecKom H MaFHHTHOM naux. HomTHe o6 3nexTpoHHoii ormixe.

344eKT Xonna. YcKopHTenH 3apsmeHHbix tiacTHLt.



29. MarHHTHoe none B BeuiecTBe. 110H5ITHe marimmoro momewra aToma. IVIHKpo- H

maKpoToKH. MoneKyampHme TOKH. HaMaTHIVIeHHOCTb (BeKTop HamarHHLIHBaH150. Mammas]
BOCI1p14HM 1111BOCTb BewecTBa H ee 3aBHCHMOCTI3 OT TeMIIepaTypbI. 3aKOH nosmoro TOKa (Teopema
o unpKynsiunn HanpsDKeHHocTH marHHTHoro noilm) B BeinecTBe. HaIlpSDKeHHOCTb marHHTHoro
1105151 B Benteme. MarHwrHasi npoHnuaemocTb cpeithi. 14HAyKuH51 marHHTHoro 1105151 B

BeulecTse. FpaH14 11HbIe ye.TIOB1451 )1,1151 marHHTHoro 1105151 Ha rpaHHue pa3,Lkena AByx cpej. THI1b1

marHeTnKoB. Toi-ma KtopH. gomeHm. RpHBam HamarHugHBaHHA.

30. ariewrpomarHwrnam HH,LIyKLIH51. 011bIT elapa,L(e51. MaFHHTHbIA noToK. 3,EAC HH,E(yK1114H.

OCHOBHOCI 3aK0H 3.aewrpomarHHT11oil 11H,LtyKL(14H (3aKOH (Dapa,L(eSI). BbIBO,E( OCHOBH0f0 3aKoHa
ariewrpomarHHTHoti FIKayKIIHH 113 3aKoHa coxpaHeHHA 3HeprHil, a TanKe Ha ocHoBe
3J1eKTpOHHOCI TeopHH. lipaBH.Tio Jlenua (3aKOH JleHLW). 51 B.T1eHHe CaMOHHAyK1114H.

14H,L(yKTHBHOCTb. I/IH,L(yKTHBHOCTb AJIHHH0F0 coneHoH,Lta. TOK14 3aMbIK11HH51 H pa3Mb1KaH1451 'Aunt
YlarieHHe B3aHmH0il 14H,E(yKL(14H. B3aHMHa5I 14H,UKTIMH0CTb. 31-lep1 -14S1 M11FHHTH0r0 1105151.

061eIVIHaSI IIJIOTHOCTb '3ileprmn MarH14THOIO 1105151.

IV. 10J1e6:1111411 14 130J1111,1

31. MexaHutiecKHe KO.T1e6aHH51. CB060,L(HbIe (CO6CTBellHbIe) H Bb1Hy)K,L(eHHbIe Kone6aHHA.
iloHATHe o6 awroKome6aHHAx. AH(1)(1)epeHuHa.nbHoe ypaBHeHHe rapmoHlltiecntx KOJ1e6aHl4r1 H

ero pemeHHe. XapawrepHcTHKH rapmommecKm Kome6amil. floH5rrHe o rapmoHHilecKom H

aHrapmomviecKom OCIIHJIJISITOpe. 1430XpOHHOCTb Kone6aHHA. 3Heprnm rapmompiecKHx
KOHe6aH141. CJIMKCHHe 0„1114HaKOBO HanpaaneHHbix (cKansipnbix) rapmomriecKmx Kone6aHllii.
MeTo,n, BeKT0pH011 Anarpammbi. BileHHA. CJI0)KCHHe B3aHMH0 nepnemu4Ky.rimpnbix (BeKTopHbix)

rapm0HH4ecK11x Kome6aHHA. (13• Hrypm JIHccawy. gm14epeHu1anbHoe ypaBHeHme 3aTyxwouuix

Kone6aHml H ero pemeHne. AnepHoimtlecKHil npouecc. IlacToTa H K034Aniu1ewr 3aTyxaHHA.

JlorapOmnmecKHil itexpemeHT 3aTyxami51 H J06pOTHOCTb Kone6aTembHat CHCTeMbl.

AHOepeHuHanbHoe ypaBHeHHe BmHy>meHHbix Kone6aHHA 14 ero peineHne. AmmniTy,Lta H 4Pa3a

npH BbIHy)K,L(eHHbIX mexamrplecKm KOJ1e6aHHAX. MeXaH14 1-IeCKH171 pe3oHanc. Pe3oHaHcHme

Kpmbie. CoomomeHHe me>K,Lty (1)a3amm BbrHyKualoweti CHJIb1 H cKopocTH npH mexampiecKom

pe3oHaHce. Cnewrp Kone6aH14j, 1101151THe 0 pa3JI0?KCH1414 (Dypbe.

32. MexaHmecxne BOJIHbI. MexaHH3m o6pa3oBaHHA mexampiecKnx B0J1H B ynpyroil cpeAe.

11 110,£(011bHbIe H nonepeqHme BO.T1Hb1. BOJIHOBOe ypaBHeHne H ero pemeHHe. lapM0H1411eCKHe

BOJIllbI H FIX xapaKTepHcanth. YAapHme BOJ1HbI. flpnHuun cynepH03Hunn BOJIH H rpaHHua eF0

npHmeHHmocTH. (1)a3oBam CKOpOCTb 14 )(HCIICpC1451 BOJIH. BOJIHOBOil naKeT H rpynnoBam CKOpOCTb.

1101I5ITHe 0 KorepeHTHocTn. Mwrepq)epeHunm BOJIH. CT051 1-IHe BOI1HbI. 3(1)(1)eKT ,1101 -111epa ARA

3ByKOBbIX BOJIH. Ymurpa- H HH(I)pa3ByKH.

33. 3newrpomarHHTHme Kone6aHHA. gml)(Pepenuma.abHoe ypaBHeHHe Kone6aHnii B

Kome6aTe.abHom KoHType 14 ero paueHne. Am4)4)epeHunanbH0e ypaBHeHne 3aTyxa1Oumx

35IeKTp0marHHTHmx Kome6aHHi4 H ero peuieHme. LlaCTOTa II KO3(1)(1)141_114eHT 3aTyxami5I

3.11eKTp0MaFHHTH0F0 Kome6aHn51. JlorapH(Pm pplecKHA AeKpemewr 3aTyxaHHA H ,L(06pOTHOCTb

KoHTypa. )JmlxbepeHumanbHoe ypaBHeHHe BbIIIpK,L(eHHbIX 3.11eKTp0MarEHTHbIX K051e6aHHil H ero

petileHme. AMTIJIHTyslIa 14 (I)a3a npn BbIHy)K,L(eHHbIX 3.r1eKTp0marHHTHh1x Kosie6aHHAx. Pe30HaIIC B

Kone6aTembHom KoHType. Pe3oHaHcHme KpnBble XIX HaripmweHnm 14 CHJIbI TOKa. flepemeHHbal

TOK.



34. 311eKTp0MarlIHTIlble BOJIHbI. (DapaotteeBeKam H maxcBennoBexast TpaKTOBKI4 51BJICH1451

3neicrpomarHHTHoil HH,ElyKHHH. TOK cmeuteHmst. 3neKTpomarmiTHoe none. CHeTema ypaBneHHH
MaKCBeTIJIa. BOJIHOBOe ypaBname ,L1J15I DnexTpomarrifintoro HOMAN ero panel-me. CKOpOCTb

pacnpocTpanemtm 3JIeKTp0MaFHI4THI>IX BOJIH B Cpe,E1aX. OCHOBHbIe CBOACTBa 3J1eKTp0MaFHHTHbIX

BOJIH. BeKTOp lloi4HTHHra. HMTly.TIbe 3nexTpomaruni1'Horo n0.1151. 1/13nr-leHHe itHnonst.
)iHarpamma HanpaBnenHocTH. 34il1texT ilonnepa g.T151 3J1eKTp0MaT1114THbIX BOJIH. II1Kana
'3J1eKTp0Mar}114THbIX BO.TIH.

V. ()nTHKa

35. PacnpocTpaname eBeTa mepe3 rpaHHrty AByx cpeg. artacrpomarHHTHast npnpoga
CBeTa. Ilp14H1114I1 FrofireHca. 3aKOHbl OTpaweiilln H npenomnem451. A6COMOTHbIti H

OTHOCHTCJThHbIII 1-10Ka3aTeJIH npenomnamm. IlanHoe Bny-rpennee oTpa>xenHe. CBeTOBOAbl.

FeomeTpHgeexast onTHKa KaK npeuenbHmil ciiyiaII BOJIHOBOA OIITHKH. 011THI4eCKHe

nHc-rpymeHTbi.

36. 14nTep4tepenttHm cueTa. Monoxpomany-tecKHe H HemonoxpomaTnitecKHe BOJIHbI.

flpl4H111111 CyllepI103HHHH H HHTCHCHBILOCTb npH CJIMKeHHH CBeTOBbIX BOJIH. Bpemerniast
KOl sepeHTHOCTb. Bpemst H ,L1JIHHa KOrepeHTHOCTH. FlpocipaHeTBeHHam KOFepeHTHOCTb. Pa,/1114yC

KOrepeHTHOCTI4. Orrruiteexam ,ELJTHHa nyTH. On'rI-iqecKaslpa3lIOCTb xo,aa. PacgeT
HHTep(kepeliHHOHHOH KapTHHbl OT oTAByX KorepatTnbtx 14CTO IIHHKOB. 110JI0CbI pamort TOJILLI1411b1 H

pamoro HaKnona. MHoronytteBast HH-rep(i)epatum. Cnoco6bi nonygenHst Koreparrnbix
PlirrepitepomeTpm.

37. APubpaxunst cBeTa. FlpHHunn Flofirenca — Co peHerisi. MeTog 30H CIVeHel151.

1-11151MOJIHHalHOe paenpocTpanenHe cBeTa. grakpaKuag Opel-tem. An(l)patatHst (Dpenensi OT

xpyrnoro oTBepeTnst H Kpyrnoro ,amcKa. Am/Tann/ix OpeHenn OT xpam TIOJVIIIIOCKOCTH.

Cnupanb Kopnto. ArHimatanist sol)payHrodtepa oT 6ecKoHe Lmo ,2inmino1 npmmort 'Henn.

AwItpatulHonnasi pacxogHmoeTb. gmkpaxrulm OT ORHOMepHOrl Affiltpantnofflioti perueTKH.

Pa3peutatoulast CHOCO6HOCTb 011TH4eCKHX nucTpymarroB. floHsrme o ronorpa4H4H.

38. flonsipH3auHst cBeTa. ECTeCTBeHHb1171 H nonmpH3oBan11bii1 crieT. CTeneHb 1101151pH3aHHH.

1 lonstpH3aurim cBeTa nprt npenomnennu H orrpaweHHH. 3aKon bploc rrepa. Flon5ipH3amtst npn

ABoilHom nygenpenomnewm. 06bIKHOBeHHbIrl H fle06b1KHOBeliHbI14	 OnTmecKam OCb

xpHeTanna. 110J151p014,ElbI H non51pH3aullonfibte IIpH3Mbl. 1-10J1S1p143aTOpbI H anann3aTopm. 3aKon

MaJlIOCa. 110J1yBOJIHOBbIe H LieTBepTbBOJIHOBbIe IrlaCTI4HK14. HcKycermennast onTHgeexam

aH1430Tp0111451. 011TH 1leCKaSI aKTI4BHOCTb Bailee-ma. 3(1)(1)exT (Dapagest.

39. Amcnepcm cBeTa. 3a-rpyi_tHennst B 3nexTpomarimmok" Teoprin Maxesenna.

HOpMaIlbHa51 H anomanbHast AncriepcHH. MeTO,L1bI Ha65110,F1eHHA 4tHatepenn. FlpH3ma-rn 1 1ecxnti H

Ancitpaxunotnibdi enetcrpm. 3netcrponHasi TeopHA AmettepcHn cBeTa. HornoutenHe eBeTa. 3axon

byrepa. I tseTa Tell H CflKTM nornontemm.

5. OBPA3OBATEAbH131F, TEXHOJI0FH14

• JlexulloHno-cemnHapcxast e pic:Tema o6ygeHn51 (Tpagnunontible J1eK11140HHble

na6opaToptime 3aHSITH51) C HC11011b30BaHl4eM npegme-roB my3e51 J1eK11140HHbIX

gemoticTpauHR yc-rporicm qm314 ,-teckoro npax-rnKyma.



• 1 1..pHmeHeHHe MyJIbTHMC):(14a TeXHOJI0FHA: nposeaeHme JIeKLIHOHHbIX 14

npaKTHmecKnx 3aH5rruil C HCF10J1b30BaHllem KOMIImo -repHbIX Hpe3efiTallmil,

AemoHcTpatmounimx B144IeOpOJIHKOB C HOMOLIAbIO KomnbxyrepHoro Hpoeicropa,
3BM H Teme3KpaHa.

• Hlial,t,OpMaIIHOHHO-KOMMyHI4Ka11140HHbIe TeXHOJI0F1414 gm' MOHHT0p14HFa, KOHTpOJISI

H OLICHKH TeKymeti yme6Hoil ,LICSITeJIblIOCTH CTyaeHTOB (HHTepHeT, Skype, r1e6Ho-
meTomp4ecKHH" Komn.neKc BrIFY Ha rmaT4)opme Moodie H Ap.).

• nefamoymbie H ripaKTH gecKHe 3aHSITH5I KaK Harmbie Komj)epeHHHH Ho

C3YSIbTTM AoKma,aoB crry,aewroB

• Pa360p KOHKpeTHbIX CHTyallHrl

6. OLILEHOIIHbIE CPEACTBA NIA TEKYIHEFO KOHTPOJISI

YCHEBAEMOCTH, HPOMENCYTOIIHOti ATTECTAHHH HO HTOFAM
OCBOEHH51 41(HCHHHJIHHM H	 YLIEBHO-METOJWIECKOE
OBECHELIEHHE CAMOCTOSITEAbHOCI PABOTM CTYJEHT013.

• B0111)0Cb1 JLTIH 110,4TOTOBKH K peihmir-icourrpoam .1V.21

1. KuneTHilecKam 3Heprn51 Bpawatomerocsi TBewtoro Tema (C BbIBO)IOM).

2. IlacTllua maccok m AB14>KeTC5I 3ameR1eHHo rio oKpy)KHocTH c Harrpom B TO LIKe 0 CO

CKOpOCTb10 V. YKa3aTb Ha pl4CyHKC HanpasmeHHA BeKTOpOB MIOBOCI cKopocTH

momeHTa umnynbca Lo 01'HOCHTCJIbH0 TO4KH 0, ripoentmo momeHTa HmHysibca Ha OCb Z

1,,, HopmanbHoe Wn, TaHreHuptanbiloe W H no.rmoe WycKopeHHA.

OCb Bp.

3.Pa,rmyc —Beicrop TO LIKH, paCI10.110)KCHHO1 B BepTHKai1bH0171 FIJIOCKOCT14 XY (cm. pm.)

= (3 sin4t)e; + (4 cos4t)JC. Macca TO LIKH m=0,5 Kr. OnpegesmTb KHHeTHgecKylo

aHeprmo TO4KH H pa6oTy CHJIbI TSDKeCTII 4epe3 m/4 ceKyHA Hoene naiia.na ,LIB14)KeHH51.

7To



4.MomeHT HHepHHH ogHopogHoro ;:tncKa (cnnounioro unrunigpa) (c Bbmogom).

5.0gHopogHbdi Aim< BpanweTcm c 3amegneHmem BoKpyr ocn, upoxomnueil Ilepe3 Hemp gHcKa

nepnewanKymipno 11.11OCKOCTH gHcKa. YKa3aTb Ha pktcyince HanpaarteHHA BeKTopoB yrstoBoli

CKOpOCTH O momeHTa Hmnymbea La, yrnoBoro yeK0pel1F151 Ec, MOMCHTa C1411b1

6.MaTepnambHast To luca ABH)KeTCSI no oKpymmocTH pagmycom R. Ee TaHreHuHaubHoe ycKopeHme

H3MeH5IeTC5I no 3aKoHy Wt=kt. r,Lte k>0. B 'mica MOMeHT BpemeHH t C Haimna ,E11314)KeHH51

MO)VJIH Hopmammoro Fl TaHreHuHarmoro ycKopeHH51 6yAyT paBHB1?

7.YmHo)KeHne BeKTopoB. BewropHoe ripom3BeAeHme (onpegesieHne, cnoco6bi Bbl'414CJIe1114M).

8. 14enoBeK crowr Ha Bpaularometicm cKambe )1(yKoBcKoro CO cTep>KHem B pyKax,

pacnanowernimm ropH3owrambHo. Fenn cTep)Kenb noBepnyrb B BepTHKambHoe nonoweHne, TO:

a) yMeHMIIHTC51 MOMeHT HHepuHn cHcTembr,

b) yMeHbllIHTC51 yr.uoBast CKOpOCTb;

C) MOMeHT Hmnymbca CHCTeMbl He 143Me1114TC51;

d) yMeHbLIIHTCSI KinienpiecKasi 3Heprm5t CHCTeMbl.

Bbi6paTb npaBwriblibill OTBeT. HOSICHHTb.

9.H3 CH.TIOUll101-'0 0,E1H0p0AHOF0 HHJIHHApa pagmycom R Ci1,ellan14HOMbIii, y)-1a.1mB BHyTpeilinoto
r,

CTb pagmycom R12 OT OCH cHmmeTpHn. Bo CKOJIbK0 pa3 113MCHHTC5ImomeHT kfflepumn Tema 7

OTHOCHTe.11bH0 yKa3aHHon ocH?

10.3aKoH coxpaHemst momeHTa nmllynbca (c Bbmogom).

11.11oTcHnHanbHa5I 3Heprnm liacTHubt 01-114CbIBaeTC51 Bbipa)KeHHem U =3x4-12x. rIpm KaKOM

3HameHun x ycKopeime gaCTI41_1131 6ygeT paBHo Hymo?

12. BpaulaeTot BoKpyr Henoam/DKHoil 0C14 TaK, trro yrom ero nosopoTa memeTc51 B 3aBmcHmocTH
b t:

OT BpemeHn t no 3aKony co = 2:17: at —	 re a>0, b>0. Harrrn momarr Bpemeum T, a TaK)Ke

I1HCJ10 o6opoToB N	 OCTaHOBKH.

13.CB513b Me)KAy TIOTCHU4aJlb1-l01713HeprHen 14 CHJ10171 ( C BbIBOAOM).

14. 11To Ha3bmaeTcm momewrom Hmnymbca? YKa3aTb Ha pHeyHKe Bewrop momeHTa nmnynbea

Orrur`m4Te.TIbH0 TOIIKH 0, a TaK)Ke ero npoeKukno Ha OCb z/

P



15.FIJIaT(1)0pMa B Bkme AilcKa BpailiaeTcm HO ilHepuivai OKOJIO BepTHKajIbHOCI OCH C tiacToTcHI

n 1 =14 MHH -I . Ha Kpaio nna4opmbi CTOHT LienoBeK. Koma genoBeK nepewen B tleHTp

nnaukopmbi, qacToTa Bb1OCM o n2 =25mHH -I '. Macca iienoBeKa 70 Kr. 01-Ipe,L1eJIHTb maccy

nmaT(1)opmb1. MomeHT uHepunvi qe.rmBeKa pacc tffiTaTb KaK JIJ11 maTepnanbHoil TOLIKH.

16.3aKoH coxpaHeHasi umnyribca (c Bbmomm). npn KaKHX yCJI0B145IX pcambHo BbI1-10JIHSIeTC51

3TOT 3aKOH Ha 3emme?

17.4To Ha3bmaeTc5i momeHTom CHJIbI? YKa'3aTb Ha pllcyfixe Harmaaname BeKTopa momeHTa

CHJIbI OTHOCHTeMbH0 TO IIKH 0. YKa3aTb TaKwe MOMCHT CHJIbI OTHOCHTe1113H0 OCH Z.

18.3aBHCHMOCTb KOOpAHHaT )11314>KeHH51 gam/tub' OT spemeHn nmeeT BHA x=bsincot, y=acoscot,

z=0, rjie a,b, H CO — KOHCTaHTbI.

a) onpeAe.rn4Tb paAllyc- BeKTopi., cKopocTb t H ycKopeime IV macTinuA;

b) HatITH ypameHne TpaeKTopHH tIaCT1411bI.

19. HennepunanbHme CHCTCMbl oTc LieTa. A6COJHOTHbIe H OTHOCHTeMbHbIe CKOpOCTH. CHJIb1

HHepium (C BbIBO)10M).

20.YKawane Hai-Taman/le yrnoBoii cKopocTH npeneccnn rnpocKona	 ecI14 n3BecT110

yrnoBag cKopocTb rnpocxonn w. 1105ICHHTb pemeHHe.
63

21.MaTepnanbHam TotiKa (gni-lima) maccoil m6pomeHa n0,71 yrnom ct K ropkt3oHTy C HaIlaJ1bH0171

CKOpOCTb10 F.. TpaeKTopust noneTa JIMHT B BepTHKaJlbHal MIOCKOCTH XY (cm. pnc.). Ocb Z

HanpaBneHa «Ha Hac». flpeHe6peram conpurnmeHnem Bo3,ayxa, HaiiTH 3aBHCHMOCTb OT

Bpemem4 momeHTa CHJIbI T5I>KeCTH 1k4 0 , AeHcTByiontero Ha qacTmly.

22.Teopema 0 ,LkBH>KeHHH Hefurpa miepunn (c Bbmo,Ltom).



23.KaKne IlyHKTbI cme,gylowero yrBepxyleHHA cnpaBegamBba MOMCHT HHCpLIHH TCJIa

OTHOCHTeMbH0 OCH BpameHHA 3aBHCHT OT:

a) OT IIOJIMKeH145I ocH BpameHH5r,

b) OT momewra

C) OT maccm Tema;

d) OT yrnoBoro ycKopeHHA Tema.

24.Teno maccoil m=0,1 KF 6potheHo C HeKoTopa' BbICOTbI B FOpH3OHTailbHOM HanpaBneHHH CO

CKOpOCTbK) 20 m/c.	 moAymb npmpantenHA momewra Hmnynbca Tema I AL OTHOCHTenbH0

TO LIKH 6p0CaHH5I 3a nepBbie 5,0 C. ConpoTHBmenHem Bonlyxa npeue6peqb.

25.CKanstpHoe iipon3Be,geHme (onpe,gemeHHe, cuoco6 pacT-terra).

26.HanHcaTb ypaBHeHHe ,ELBMKeH1151 Will Tema maccoti m, Ha KoTopoe geikTByeT cHna

C0IT0THBJICHH5I, nponopumoHambHam cKopocm.

27.BpycoK ,E(1314)KeTC51 BROJIb FOpH3OHTaJlbHa noBepxHocTH HOJ Ael7ICTBHeM IlOCT051HHOfi no

BeJIH LIHHC CHJIbI, HanpaBneHHoh" nog yrnom a K ropH3oHTy. K034)(1)Humewr TpeHHA mexo,y

6pycKom H noBepxHocTbio paBeH 0,25. flpH KaKOM 3Hatiemm yrna a ycKopenHe 6pycKa BAOJIb

II0BepXHOCTI4 6y)leT MaKCHMaJMHbIM?

28.YpaBHeHHe MOMeHTOB. YpaBHeHHe AHHaMI4KH BpantaTenbHoro Am/mei-11451 OTHOCHTelIbH0

Hen0ABH>KHoi4 OCH (C BbIBOAOM).

29.04opmymHpoBaTb Teopemy

30.ToHKHR QgHopo,gHbal cTep)KeHb AJIHHH0171L moweT BpautaTbcsi BoKpyr ropH3oirrambHoll OCH,

IIpoxoJIMwei epe KoHeu cTep)KHA nepHewmKynApHo cmy. CTepKenb OTKJIOIIHJIH Ha	 OT

nomwKeHHA pasHoBecusi H OTIVCTHJIH. 011peACJIHTb CKOpOCTb vw/DKHero KoHna cTep)KHA B

MOMeHT npoxommeHHA paBHoBecHsi.

31 .4T0 HammaeTcm MOMeHTOM HMI-Iy.TIbCa? YKa3aTb HapHeyHKe BeKTOp momeffra Hmnynbca

OTL-"IPLITe.TIbH0 TO LIKH 0, a Taioxe ero npoempno Ha OCb Z.

•



32.Teno BpamaeTc.g Boxpyr HeII0ABH)KHOil OCH TaK, Lao yran ero noBopara meHmeTcm B

3aBHCHMOCTH OT Bpemem4 t HO 3aKoHy p = 2 .7 ( at — ),r,re a>0, b>0. HaCITH MOMCHT Bpemetm

T, a TaioKe 1114C.TIO o6opoToB N jo OCTaHOBKH.

33.M0meHT kmepum4 TOHKO1'0 0,1AH0p0,11H0f0 cTep)(H51 OTHOCHTeMbH0 OCH, Hpoxo4unuert iiepe3

KoHeu cTermH51 (C BbIBO)IOM).

34. 11acmua maccoii m ABH)KeTC5I 3aMe,LIJIeHHO HO oxpywHocTu C uellTpom B TO LIKe 0 CO

CKOpOCTb10 YKa3aTb Ha plleyHKe HanpameHHABexTopoB yrnosofi CKOpOCTH w, momeHTa

umnynhca Lc OTHOCHTeMbH0 TO9KH 0, Hpoexumo momeirra mmrlynbca Ha OCb Z L,, HOpMaJIbH0C

11,771, TaHreHunanbHoe t; H nonHoe Wycxopehmst.

OCb Bp.

-13

35.Cma c KomnolleHTamu (3, 4, 5) H Hpllno)KeHa K TO LIKC C KOOJHHTMH (4,2,3) M. Haiim:

a) momeHT CHJIM M OTHOCHTeMbH0 Ha iiana Koopiu4HaT;

b) maa,ymb BeKTopa	 I;

C) npoeKumo Ha OCb Z momenTa CHJIM

36.Bbp-mcneHme momeHTa HHepi_kull cTepicHm OTHOCHTeMbH0 OCH, npoxaamm,ef4' gepe3 ero KoHeu.

37.gmcx BpauweTcm paBHomepHo C HexoTopori yrnoBoll CKOpOCTMO (t). 1 -Ja i-11411U C momeHTa

BpemeHu t=0, Ha Hero ,LtertcTByeT MOMeHT CI'!)!, rpagmx BpemeHHort 3aBuctimocTu KoToporo

npe,acTaBneH Ha pktcym(e. HapncyilTe rpacjmx, npaBH.TH,Ho arpa>Kaioamiii 3aBHC1IMOCTb MOMCHTa

umHymbca OT Bpemem4

0
ti	 t2



38.CAbopmynnpoBaTb TeopemyRITetinepa. BbI LIHCJIeHHe momeHTa nHepunn crep>KHA

OTHOCHTenbH0 OCH, Hp0X0MILHer epe3 ero LiCiiT mace.

39.4To Ha3bmaeTc5I MOMeHTOM ktmnynbca? YKa3aTb Ha pncyHKe BCKTOp momeHTa nmnynbca

0TH0CHTeRb110 TO T-IKH 0, a TaK)Ke ero npoeminto Ha OCb Z.

CD

0

40. 3aBncnmocTb KOONIHHaT ,LIBH>KeHHA iiacTnubt OT BpemeHn nmeeT BHA x =bsincot, y=acoswt,

z=0, re a,b, H CO — KOHCTaHTbI.

a) onpe,Ltemwrb pa,anyc- Beicrop1, CKOpOCTb H ycKopeHne tlaCTHHbI;

b) Hain! ypamenne Tpaetcropnn tiacTkinbt.

41.KOMITOHeHTbI CKOpOCTI4 tiaCT141IbI H3MeIISHOTC51 CO BpemeHem HO 3aKoHam vx=acoscot,

v =asincot, v z=0, me a H CO — KOHCTaHTbI. HaPITH MO,Dly.TIH cKopocTn Irk ycKopeHnst 'WI, a TaK)Ke

yran U. me)1(4ty 1 H TV.

42.MaTepnanbHam TomKa M imn)KeTcm no oKpymatocTm CO CKOpOCTb10 L lIa pnc. 1 1IoKa3aH

rpa(iniK 3aBHC14MOCTHIlpoeKurni CKOpOCTH L OT BpemeHn (	 BCKTOp
-

HOJIMICHTe.TIbH01 -0 HaripaaneHnst, Z AT — npoeKunst r Ha 3T0 HanpameHne). Hint 3TOM BeKTop

HOJIHOI-0 Haripaaneumm Ha puc. 2 nmeeT HanpaageHme a) 4 b)3 c)2 d)1	 OTBeT TIOSICHHTb.

VT 1     

pnc. 1  pktc. 2

43.11emp macc ( nuiepumn). "Feopema o Am/mei-um Ltewrpa mace.

Bolipochi K patT11111 .-K011Tp0J110 N22

MoacKy.asipHo-Kmiem ilecKasi Teoptisi H ea.ubiloro ra3a
H	 Tepmconliaminal

Bapuanm 1 Bapuamn 2

1. 3al114CaTb OCHOBII0e ypaBHeHue
moneKyropio-KHHeilpiecKoil Teopm4.

2. KaKOB CMbICJI (1)pinuim
pacnpeAe.netitin?

1. h'o Ha3bmaeTcm L IIICSIOM cTeneHeii
cBo6oRbi mexammecKoil cticTembi?

2. KaKOB CMbICJI yeJ1013141 ilopmHpomm
(1)yHK11,111,1 pacnpeite.naimm?



2	 3

V
2	 3

V

3. FlamicaTb (1)opmy.ny onpeilenewim
cpeaHero 3Hai1eHmm ileKoTopa BeJ114 1411Elbl X,

3Ha51 cpyHKum puo pacnpuienemisif(x).
4. Ten° nepexo,aHT 143 COCTO5IF11451 1 B

cocTomHHe 3 OAHU pa3 nocpeAcTBom
npouecca 1-2-3, a Apyrofi pa3 1-4-3. B KaKom
npouecce mmeHeHHe BHyrpeHHeri 3Hepru14
6o.nbwe: AL/ 1 _ 3 14.1111	 AU1-4-3?
Fa3 H,Lkean bH bl

3. BblpamTb BepOSITHOCTb ilepe3

4/y1-W111110 pacnpe,ae.nemin.

4. Te.no nepexoaHT 143 COCT051111451 1 B

cocTomme 3 OAHU pa3 nocpeAcTBom npouecca
1-2-3, a pyroll pa3 1-4-3. B KaKom npouecce
mmeHemie BHyrpemiert 3Heprim 6aubwe: A
2-3 14-1111 A U1 .4 .3 ? Fa3 pweanbHbiri.

9. Liemy paBHO ti14C.F10 cTeneHeil
cBo6oilbt JIM MarICKy.abl CO2 C rieTom
Kane6aTenbHoro ABH>KCE11151 moneKri?

10. B AByx cocy,a,ax npu KOMIlaTI10171

TemnepaType xparurrem no 1 mom ra3a. B
nepBom cocy,Ete ra3 COCTOPIT 143 0,a110aT0MIlblX

moneKyn, a BO BTOpOM — 143 AByXaTOMHblX.

Oupeilemrrb oTHoweHHe BHyrpemnix
3He 1) r1ri 3T11X ra3oB U1/U2?

9. FlpH KaKI4X yCJ10BH5iX (110p 14 n ra3
mommo c'n-rarb 1111CaJ11311b1M?

10. B Byx cocyitax npH KOMHaTII0fi

TemnepaType xpamiTcsi no 1 Ma1110 ra3a. B
nepBom cocyRe ra3 COCTOHT 143 ouHoaTommix
marieKy.n, a BO BTOpOM — 143 TpexaTomHbix.
Onpe„Etefarrb oTHoweHHe MOJ15IpHbIX

TelIJI0CMKOCTefi 3T14X ra30B HpH 110CTO5IFIHOM

o6-beme?

B0111)00,1 K perrnmr-KmurpoJno N23

3J1eKTI)OCTaTliKa U HOCTOSIIIHblri TOK

Bapuwim 1
1. C(1)opmynHpoBaTb Teopemy Faycca

aim BeKTopa E.
2. HanHcaTb rpm-amble yCJI0B1451 ,a)151

HOpMaJlbHbIX COCTaB.11511011114X BeKTopoB
HanpsDKe•HocTH II 3.neKTpH4ecKoro
cmeuteumm Ha rpmmue AByx ii143.11CKTp14K0B.

3. B LleM CMbICJI 3.FICKTpOCTaTWIeCK0171

3a1LIIITIA?

4. Llemy paBeH HOTCHHHall B ueHTpe
3apsDKeHHoro KOJ1bLla To?

5. Ilonam 3ap5DKeHHam c(pepa
oKprKeHa c(PepwiecKHmH cnommH

/1143J1CKTplIKOB (CM. plicyHoK)

&Tumuli 2
I. Ccpopmy.nHpOBBTb Teopemy

Faycca Ansi Beicropa D.
2. HanHcaTb rpaHH ,ffibie yCJI0BHA AJ151

TaHreIu u IaJibHbiX COCTaBINIOW,PIX BeKTopoB E,

D, Ha rpaHHue pavte.na AByx AII3J1CKTp11KOB.

3. HarmcaTb Bbipa>Kerwm Ansi 11510THOCTH

mepricH aneKTpwiecKoro 110J151.

4. Llemy pama HanpsDKeHHocTb B ueHTpe
3ap5DKetw010 Karlbua Eo?

5. Flanam 3apsDKeHHan c(pepa oKpy)KeHa
c(PepHilecKHmu C11051M14 ,a143.11eKTplIKOB (CM.

plicyHoK)

E = 1 ,5 = 3



HOCTp0HTb 3aBlICHM0CTb
Ha11p51)KeHHocTn o-r paumyea E(r).

6. (13011314'-leCKIII) CMbICJI marieKipmecKoil
ipoHnuaemocrn cpeabi

7. LITO TKOe meKrpoRBH)Kyluam curia?
8. C(1)opmyJ11poBarb 141 3aKOH Knpxro(I)
9. 3arIVICaTb 3aKOH ()Ma B1.10KaJlbH0171

(1)opme.
10. Cyrb KnaccwiecKoii 3IleKTp0HH01,1

TeopHn 3J1eKTp011p0B0,EIHMOCTH meTamoB.

1 I. PaectinTaTb umpKy.risnwto BeKTopa

no 3amKHyTomy KOHTpy ABCDA H

cuenaTb BbIBOAbl 0 HOTCHLWallbHOCTH II0J151

IlocTpoHTb 3aBnenm0cTb noTeHumana OT

paanyca (p(r).

6. (1)H3nitecKmil cmbic.n BeKTopa

nonnpH3oBai locTu P.

7. L1TO TKOe Hanps)KeHne?
8. CckopmynnpoBaTt,	 .3aK011 Kupxro(1)a.

9. 3a1-1HCaTb 3K011 )1)K0y.r11I—Jlernia B

510KalIbH011 (1)opme.
10. B	 cocTonT Fle,TI,OCTaTOLIHOCTb

Knaccu LieeKoii 3.nreKrpounioil Teopun
3.neK-rponpoBoAHMOCTI4 MeTaJMOB?

I I. PaCC LIHTaTb unpKyminfflo BeKTopaE no

3ammlyTomy KoHTpy ABC.'DA H caesiaTb BbIBO)AbI

0 HOTeHHHaJlbHOCTH 110J-151.

A

D

ED

12. 110 H3BeCTI1O1I 3aBHCHMOCTH

noTeHumana y(r) HOCTp0HTb KatieeTBeHHo

3aBHCHMOCTb mo,ny.rin HanpmKennoc.TH E(r).

q A

12. 110 H3BeCTI1011 3aBHCHM0CTH mom.rin
HallpSDKCHHOCTH E(r) HOCTp0HTb K aqecTBeHHo

3aBHCHMOCTb HoTeHuHaria p(r).

1

Bolipochi K peittimr-KollTpo.rno .N24

ManniTHoe HOJlis H xlex . rpomarmiTnasi itilayKutlisi

Bapuanni 1

1. PacKpbrrb noH5rrne. MarHHTnam
HuLayKunn, ee CMbIC.11.

2. C4)opmy.r1HpoBaH-rb 3aKOH narmoro

TOKa ,B,J151 BeKTopa B.

BaptICIHM 2
COopmy.aupoeamb:

1. 3aKon BM0 H CaBapa, ero (1)113HileCKIlii

2. 3aKoH	 ToKa arm BeKTopa H.



3. C(PopmynHp0BaHTI3 rpaukpmble
yCJI0B1151 41151 TaHrellIlHaJlbHbIX

-
COCTaBJ151K)W,14X BeKTopoB B H H.

4. Llemy paBen marri pmibifi MOMeHT

Pm BHTKa C "l sOKOM I'? Kyila OH HanpaumeH

(cm. pHcynoK)?

3. ipamp-mble yCJI0BH51 J11151 HOpMaJlbHbIX
-

COCTaBX110111114X BeKTopoB B 14 H

4. Llemy paBeH Op6HTaf1bHblii MarliHTHb1171

momenT	 3neKTpoHa c 3apsiRom e

CKOpOCT1310 V ?

YKa3aTb ero nanpaBneHme (cm. pm.).

5. B '-i& 3aKn1o4aeTc5I
3neKTpomariniTnofi HH,ElyKLI,14H, tiemy pama
Dgc? CszkopmyniipoBaTb npaanno Jlent_ka.

6.11poBo45I was! nepeMbI L IKa ,a,BH)KeTem

B)E1,0J1b npoBoAsuw,ert paMKH CO cKopocTbio

B MaiHHTHOM none B. YKa3aTb

Hanpasneunle tingyKItHOHH010 TOKC/.

7. gali rpaciniK H3MeHeH1151

MaiHNTHOTO 110TOKa OT Bpemem4.

nva6ona c

?pLUUH06

te t=o \

5. SiBnenwe camokni,nyKLAHH H

B3aHMOHIlgyKIJ,11H, 14X Dgc.

6.11 posonsituam nepembI llica AB)KeTC51 13,a0J1b
1

npoBoilmw,eii paMKH CO CKOpOCTIA0 U B

marnwrnom none B. YKa3aTb HanpaBneHme
HwAyKuHow-foro TOKa.

7. AaH rpaciniK inmenemim maryarrnoro

r1OTOKa OT BpemenH.



10. IlpHpoLta RHamarHeTH3ma.

Kai 113MCHSICTCH Besni q fflia ogc
vieK-rpomarm4THoil HHAyKIJ,HH CO BpemeHem?

110CTp0HTb rpa(I)HK E,(t).

8. 11p5IMOyr0.11bHblii flp0BOJ1011Hblii

BHTOK Ile›ICHT B 1111OCKOCTH C A.11HHHbIM

npmmbim npoBoaom, no KoTopomy npoTeKaeT

TOK I.

1 locTpowrb rpa(I)HK 3aBHCHMOCTH DAC

-3.neKTpomarHHTHori HilAyKIAHH OT BpCMCHH EP).

8. ilpAmoyrommblii f1p0B0110 ,-MbIrl BHTOK

=man B 11.11OCKOCTH C	 npmmbim

npoBoAom, no KoTopomy npoTeKaeT TOK I.

A

BHTOK "I 51HyT BnpaBo. nOKa3aTb

HanpameHusi ToKa, HvirkyumpoBaHHoro B

BHTKe, H CHJI, Aeric-rBytounix Ha CIO neByto H

npaByto CT0p0Hbl

9. ilemy paBHa U,HpKyJISILHISI BeKTopa
—

Hallp5DICCHHOCTH H no 3amKHyTomy

KoHTypy? Ha pHcynKe noKa3aHbi: 1 — TOKH

I1p0BOLIHMOCTH, i — moricKysimpHbie TOKH.

BHTOK TSIHyT BnpaBo. IloKa3aTb

HanpaBneum ToKa, HuLayuHpoBaHHoro B BI4TKe,

CHJI, Reilcmytouilix Ha ero neByto H !limp°

CT0p0Hbl.

9. Ilemy paBHa uHpKyJunAHH BeKTopa

marHHTHori migyKLAHH 110 3amKnyTomy KoHTypy

I?

10. Flimpo,aa cbeppomarHeTH3ma.

Buputnim 1

B0111)0Cbl K 1)eiiTHEIF-ICOIITIRMION25

MexammecicHe KOJIC6aH1151 ii 110J1111)11

Bap/IC/MI/ 2

1. LITO Ha3b1BaeTc51 (1)a3ori

rapmouffi gecKoro K0J1e6aHH5I?

2. KaKoBa pa3HOCTb (i)a3 AByx

MaSITHHKOB (BTOpOr0 OTHOCHM1b110 nepBoro)

(cm. pHcyHoK)?

1. LITO Ha3mBaeTem Ammort B011Hbl,

BOYIHOBIAM 11HC.110M?

2. KaKoBa pa3HOCTb (1)a3 p,Byx mawriIHKOB

(B-roporo OTHOCHTeJ1bH0 nepBoro) (cm. plicyHoK)?

2

Kpahlree nallaNcHue 1
KpaHee 2

notioNeHue



3. To Luca y qacTByeT B ,LIByx B3aHMII0

HeprieHnHkynnpHbix Kone6aHmix. KaKasi

(PHrypa .T1Hccawy y(x) nonriamm, cum

jy = 2 cos Tci ,

ix = 4cos (Tct + TE / 2).

4. Cno)KHTe rpacim LiecKH ABa

rapmommeciaix 0,IHHaKOBO HanpaBneHHbix

Kone6aHHA paBHbIX nepHo,rtoB, HO cmeweHHbix

(1-1a3e OTHOCHTellbH0 ,Rpyr Apyra Ha 71,

amnf1I4Tyn,b1 COOTH005ITC51 KaK 3 : I. By,neT Jul

K0ne6aHme rapmommectaim? Llemy paBHa

LiacToTa cnommoro Kone6aHHH?

5. AaHo HanpaBneHHe cmeweHm
LiacTHu. Kyna ABH)KeTCSI BOSIFla (B.11eBO,

BIlpaBo)?

6. HanHCBTb ,n,H4)(1)epeHuHanbHoe

ypaBHeHHe 3a rryxalow,mx Kone6affiiii H ero

pewerffie. KaKOB CMbICJ1 K03(1)(PHLI4CHTa

3arryxamim, ilo6poTHocT4?
7. gano ypaBHeHme B0J1Hbl

Y= A • sin2Tc(t/T-x/k), rile A, T, —

nanomarrenblibie BCJIH L1141161, KoTophie

011HCblBal0T BOJ1Hy. LleMy paBHa CKOpOCTb

BailHbl?

8. LITO Takoe (I)a3oBam CKOpOCTb,

rpynnoBam CKOpOCTb B0.111-1?

9. LlTo Ha3b1BaeTcn Hirrep(PepeHumert

10. FlepHoR Kone6aHHA npymamHoro

masrrumca paBeH T. Macey masiTHHKa

yBenwanui B 4 pa3a. KaK 143MeHITICSI minion

Kone6aHHii?

3. TO LIKa riacmyeT B nmyx B3aHMHO

nepneHnHicyJuipHbix Kone6aHmix. KaKast (1)Hrypa

JIHcca)Ky y(x) nonyvae-rcm, ecru,'

{

y = 2cosmt ,

x = 4cos(Tc/ + it).

4. C110>KHTC rpackwiecKH 41,3a
rapmompiecimx oilvmaKoBo nanpaBneHHbix

KOJIC6aH1451, y KoTormix LlaCTOTIA COOTHOCHTCH KaK

1 : 3, a aMILT1HTyn,b1 KaK 2: 1. BygeT J114

Kone6aHHe rapmoHH LiecKHm? Llemy paBHa
LlaCTOTa CJIMH01 -0 KOI1C6aH1451?

5. gam HanpaBneume cmeweHHm LiacTHH.
Kyn,a ABH)KeTcm Bosnia (BneBo, BnpaBo)

6. HanHcam BonHoBoe ypaBHeHHe.
I 1051C111/1Tb ero CMbICJ1

7. Cmew,eHHe Liacniu, cpe,abi B nnocKoil
6elyLLICA 3ByKOB011 BOThle BbipawaeTcsi

COOTHOLI1CHHCM = 4„, • COS((0/ — IOC). HafiTH

CKOpOCTb cmeweHms, tiacTHu B DTOil Bantle.

8. KaK o6pa3yeTcsi CTO5P-R151 BOJ1Ha?

01114CaTb ed xaparcrepHble OCO6CHHOCTH.

1-lanHcam ypaBHeHme CT051 ,161 BOTH-1bl.

9. Kak o6pa3yioTcH 6Heinisr?

10. LITo HammaeTcm mexamtgecKHm
pe3oHancom, pe3oH1HcHoI4 LiacToToil?

B0111)00,1 K perITHHF-KOHTp0J110 N26

1. 3neKTpomanillTHast npupo,Lta cBeTa. FlpuHunn riorirefica. 3aKOHbl oTpa>KeHHA H

riperiommem451. A6comombiri H OTHOCHTeJIbHbIrl noKa3aTe.r1n npe.nommem4H. Flosmoe BnyTpemiee

oTpa)KeHme. CBeTOBO,LIbl.

2. KorepeHTHocTb H MOHOXp0MaTH4IIOCTb CBCTOBbIX BOJIH. Bpememiam KorepefiTilocTb.

BpeM5I H ,TIJIHHa KorepeHTHocTu.



4. 1-10510Cb1 paBHOCI TOJIIH4I1b1 II paBHoro HaKJI0Ha.

5. flpocTpaHcTBeHHam KorepeHTHocTb. Pa,myc KorepeHTHocTH.

6. IlpHHuHn riotireHca - OpeHen g. MeTo,u 30H OpeHenm. 11pAmommertHoe
pacnpocTpaHeHHe cBeTa. gnitipaKunm OpeHensi Ha Kpyrnom oTBepeTHH 14 4114CKe.

7. gmbpaKumm OpayHrockepa oT 6ecKoHemHo AnHHHort npmmoh" mem'.

8. ,a4paKunn OpayHro(l)epa iia o,,EkHomepHon ,Lui4)paKu4oHnot4 pemeTKe.

9. IloHATHe 0 ronorpacimH.

10. ECTeCTBeHHbIrl H 110J151p1430BaHHbIti cBeT. flonsipH3aunst npH oTpa)KeHHH H

npenomneHHH. 3aKoH BpiocTepa.

11. 1lonsipH3auHsi npH ABoAHom nrienpenom.aeHHH. 06bIKHOBellHbIti 14 He06bIKHOBeHHbIfi

J1r1 H. OLITH IIeCKa51 OCb KpncTanna. IlonmpH3auHoHHme npH3mbi. 3aKoH Mamoca.
12. 3aTpy,rtHeHmm B IneKTpomarHHTHoil TeopHH MaKcBenna. HopmanbHam H aHomanbHam

micnepcnn. MeTo,am Ha6moAeHHA imcnepcHH.
13. DneKTpoHHam TeopHA Ancriepcmll cBeTa.

14. FlornoweHHe cBeTa. LIBeTa Ten H cneKTp nornontemim.

TEMI,1 CANIOCTO5ITEJIbH0f1 PABOTbI CTYJEHTOB

1. CDH3HKa - HayKa 1-103HaHHH mHpa.
2. IlpocTpaHcTBo H Bpemm B (1)143HKe.

3. IlepHbie Abipm BO BeeJICHHOCI.

4. YtieHHe K.D. 1A14011KOBCKOI'0.

5. MoRenupoBaHme npouecca pacnpocTpaHeHHA ys,apHoti BOJIHbI npH B3pbmax B

P3M11IHb1X cpeAax.
6. KI4HeTI4Ka H TepmoAHHamHKa 6Honornmecnix npon,eccon.
7. 110p51,11,0K H 6eC110p51,a0K B wipe 60JIMIIHX moneKyn.
8. 3KenepHmeHTanBHBie uccneitoBaHHA 3neKTpomarHHTHoro 110.1151 3eMJ1H B o6nacTH

cBepH143K14X tiacToT.

9. 11.1apoBam MOJIHHH H ee npHpo,Eka.
10. MarHHTHoe none 3emnH.
11. MOJIHHH 14 ee npmpoAa.
12. 3.neKTpH gecTB0 B >K1/1BbIX opraHH3max.
13. 3neKTpwiecTB0 B aTmocckpe.
14. J1a3epHo-mtayu4poBamible rHApogHHamnvecKHe BOJIHbl.

15. (1)143H xiecKHe MeTO,E(bI perHcTpauHH 3eMJIATpeCCHH171.

16. IlpHmeHeHHe ynbTpa3ByKa B HHTpOCKOHHH.

CHHCOK mo)KeT 6Brrb 3Hatarre.riBHo pacumpeH. Temy peckpaTa cTyAeHTBI cornacyloT c

npeno,EtaBaTenem.



Bonpocm npomeacyTo Lmoil arrecTauwa HO HToram ocBoemia illicrumanw.1
Bonpochl IC moameny no cemecTpy N2 1

I. Mexamma

1. MexaHmeeKoe ABH)KeHHe Kai< npoeTertwasi (1)opma AB14)KeHH1 maTepHH. CHeTema
oTe LieTa. flpHHIAHII OTHOCHTeMbHOCTI4 Fammnem. Ilpeo6pa3oBaH14m FaMITICA. Pa,a,Hye-BeKTop.

2. MaTepHanHag To9Ka (gamma). Tpaerropm. Pazmye Kp11B143HbI TpaexTopHH.
eKopocTb H JIHHeCIHOe yeKopeHme. llocrynaTe.amoe ABHweHHe TBepAoro Tema.

3. TaHreHuHanbHoe H HopmambHoe ycKopefwm. CB5I3b memviy .11 14HeilfiblM14 11 YETIOBbIMH

KHHeMaT14 11eCKHMH BeJIHIIHHaM14.

4. FIepBbiri 3aKOH HblOTOHa H HOHATHe HHepilHanHoil CHCTeMbI oTemeTa. BTOpOrl 3aKOH

HblOTOlia H HOHATHe CHJIbI, maccw H Hmnysibea. YpameHme ,EIBMICCH1451. TpeTHri 3aKoH HblOTOHa

H npe,ttenbi ero HpHmeimmoeTH.

5. HefflieptwasibHbie CFICTeMbI OTC4eTa. A6COMOTHbIe H OTHOCHTeJIbHbIe CKOpOCTH H

ycxopeHHe. CH.T1bI HHepuo4H.

6. CHeTema maTepHanblibix To geK. fiefrrp HHepHHH (Heffrp mace). Teopema o ,LIB14>KeHl4H

Harrpa 14HePL1 14H.

7. 110HATHe a6C0J1K)THO TBeRE101-0 Tema. MomeHT HHepLum Tema.

8. Teopema IllTermepa.

9. MOMeHT CI4J1b1. MOMeHT Hmilymbea. YpaBHeHHe momeirroB. YpamieHHe

BpauiaTenmoro ABH>KeHHA TBep,ttoro Tema OTHOCHTeJMHO He110ABH)KHOi1 OCH.

10. FIW0CK01114 11eCKH g 34)4)exT. CBo6oRHme OCH.

11. 3aKoH coxpaHemisi Hmnymbea H TpeTH171 3aK0H HblOTOHa.

U. 3aKoH coxpaHeHHA momeHTa Hmnynbea.

13. Pa6oTa H 3HeprHst B mexamme. DHePFHA KHHeTHmeeKam II HoTeHH,HanbHam.

14. floHATHe C14.110BO1'O 1.10.1151. CBA3bmemc_ty 1-10TeHU,HanbH0rI3HeprHeri H CHJI0r1.

15. 3aKoH coxpaHeHHA mexamileeKoil 3HePF14H.

16. KOHCePBaTI4BIIbIe H HCKOHCePBaTHBHbIe CHJIbI. KoHeepBaTHBHasi H sutecHnaTHBHam

CHCTeMbI.

17. 3a,Ltain4 mexam4KH )104i1KOCTe1 14 ra3oB.

18. YpasHeHHe 3finepa.

19. YpameHHe Hepa3pmBHoeTH. YpameHHe EepHy.u.rw .

20. CHeTema ypameHmil ra3o,rumamHKH.



21. 1114pKyJI5ILH451 CKOpOCTH. 110TeHHHaJIbH0e H BnxpeBoe ABH>KeHHA. Teopema

)1(yKOBCK0I-0

22. IlamilHapHbal H Typ6ymeHTHb41 pcmcHmbi TetieHHA.

23. TeiTeHHe B513K0i1 WHAKOCTH. CDOpMy.TIa llya3eruni.

24. FlpHHIAHri OTHOCHTeMbHOCTH 3iHmTeiHa. Pag b cKopocTH cBeTa. 110CTyJIaT

H0CTO5IHCTI3a CKOpOCTH cBeTa. ilpeo6pa3oBamim JlopeHua.

25. JlopeHueBo coKpameHHe AJIHHbI H 3ame,a.neHHe BpemeHH.

26. PeJIATHBHCTCKHii HMilynbC. B3aHMOCBSI3b maccm n 3lleprlln.

27. CTOJIKHOBeHHe H pacriaA macTHH. ,T1e(1)ekT macc. 3Hepl-HS1 CB5I3H.

28. CooTHomeHme memmy HOJIHOil 3Heprlleti H HMIlyJIbCOM

II. OCH0131,1 mo.neKyasiplloii (1)1H3HICH H Tepmoiumamincll

1. floHATHe Kaeanbiloro ra3a. MoneKy.upHo-KHHeTHmecKoe TOJIKOBaHHe TemnepaTypEd.
MaxpocKonH gecKHe Hapame rrpm cHcTemm.

2. BuyTpeHHAA 3HeprH5I HACaJ1bH0F0 ra3a. 11Hcno cTeneHeil cso6oAbi. 3aKoH
paBHopaciipeiikeneHHA 3HeprHH.

3. ilaBileHHe ra3a C TO9KH 3peHHA monexymmpHo-KHHenplecKoil TeopHH. OCHOBH0e

ypaBHeHHe MOJleKyJIMpHO-KHHeTH IleCKOil TeOpHH.

4. YpaBHelme COCTOSEHHA HAeanbHoro ra3a (ypasHeHHe K.naneripoHa - MeHAeneesa).

5. gHHamH gecKHe H CTaTHCTIV-IeCKHe 3aKoHomepHocTH B 41143HKe. CTaTHCTH IleCKHA MeTOR

HCCIIeA0BaHH51 CHCTeMbI. FIOHSITHe 0 (1)yHKunvi pacnpesugmeHHA.

6. (Da3oBoe HpocTpaHcTBo. (1)a3oBam To qxa, (1)a3oBa5l M qefiKa. CTaTHc-rHiiecKoe

ycpe,n,HeHHe.

7. PacripegerieHHe MaKcsemna. CpeAHHe cKopocTH monew.

8. BapomeTpH gecKam ()opmyna. Pacupeue.neHme BonbumaHa.

9. Pacnpe,aemeHHe MaKcBenna - BosimimaHa.

10. YpaBHeHHe BaH-Aep-Baanbca. 143oTepmbi pea.abHbix ra3oB.

11. MeTacTa6mbHoe COCTO5EHHe. 1<pHTH LIeCK0e COCTOAHHe.

12. BHyTpeHH5i5i 3Hepru5I peanbHoro ra3a.

13. 3(1)(1)eKT ,1:1>Koym - TomcoHa. CmcHweHme ra3oB H HarlygeHme HH3KHX TemnepaTyp.

14. XapaicrepHcmxa WHAKOF0 COCT0511-1H5I. BJIHWHVIrl nopsi,aoK.

15. flosepxHocTHoe HaTsDKeHme. CHJIbI, Bo3HHKa1onme Ha KpHBOCI HOBepXHOCTH mcHAKocTH.

(Dopmyna Jlarmaca. CmatmBaHHe H KarmrumpHme 5113.11eHH51.



16. Kplicra.runpiecKam pemerKa.	 nopswoK. Yupyram H mnacrifilecKaA ijeq)opmaumsi
TBepAbix Tem. 3aKox ryKa.

17. (13a3m BewecTBa. MN-lapel-me H Kowlencauusi. IlnaBnexue H KpHCTaIIJIH3aLINSI. (1)a30Ba5I

AHarpamma.

18. 1101-ISITHe CTOJIKH0Bell1451. Ynpyroe H Heyupywe CT0JIKII0BeH1151.

19. flplluenbnoe paccrosnme. 344e1(1'HBH0e cegenlle paccesnum. Cpegnsin Ammia
cBo6o,rmoro npo6era.

20. SIBmexlle nepexoca - AHdilby314m.

21. MarieHme nepeHoca - TeIIJIOITOBOAHOCTb.

22. SIB.aeHme nepenoca - BSI3KOCTb.

23. OCHOBIThIe repmommamlltiecKme HOFISITHM: my-mei-am 31ICIVH51, pa6ora, Teniiora.
YpameHne nepBoro na gana repmo,aniamuKH.

24. 3aBHCHMOCTb TernioemKocTH Fmeanbxoro ra3a or BRAa npouccca. Pa6ora,
coBepumemasi ra3om npll 143onpoueccax.

25. Aana6aTu4ecKmil upouecc.

26. 06pammme H neo6paTumme npoueccm. KpyroBoil npouecc (umcri).

27. IIHK.n Karmic, H ero KfTJJ AMR H,EtearibHoro ra3a.

28. FlpHHuun geAcTBnm TerIJI0B01'0 ABmrarensi N XOJIOA4JIb11011

29. 3HTNIII451. 3aKon Bo3pac1'atifi5I 31-170IIHH.

30. CramerlltiecKnft Bec (repmo,uniamm LiecKast BepommocTb). CTaTHCTIV-leCK0e

TOJIKOBaHHe Broporo HaLia.aa repmo4n4HamI1m.

Bonpocm K 3K3ameHy no cemecTpy N22

3JICKTpH lICC7'110 H marne1n3m

1. 3aKoH 1(y.aolia. Hanpsmennocrb arieKrpocrammecKoro TIOJI51. HOHSITHe

3neKrpocrany-recKoro nom. flpkniuHn cynepno3numn aneKrpmecKmx nosieti.

2. FloroK nanpm)KexxocrH. Teopema Faycca jxii meKTpocrarwrecKoro nanm B BaKyyme.

3. ilpnmexexme Teopemm raycca JIJ15I pacmera Honer'.

4. Pa6ora CHJI 3.rieKrpocTarmecKoro nom. LtlipKymunm nanpsmennocTH

arieKrpocrarmecKoro HOJI51.

5. floTexulla.a. Pa3HOCTb HOTeHNHaJI0B. C13513b me)K,ay norenuHanom H HanpsmexHocrmo

meKTpocramtlecKoro

6. CB060/1,Hble H C13513aHHbIe 3ap51.lbi B BeluecTBe. THIIbI ,LI1,13.1IeKTpHKOB. HOHHa51,

3neicrpoinia5I H opmexraullomiam nansipinamm.



7. flon1pH3oBaHHocTb. eIH3newcp py1ecKa51 BOCI1HHIVI IIHB0CTI3 Bentecma H ee 3aB14CHMOCTb

oT TemnepaTypm.

8. Teopema Faycca ARA 3neKTpwiecK0ro Hon g B A43neKTpuKe. DneKTpHiiecKoe

cmeateHHe. AH3neKTpwiecKa g npommaemocTb CpC,4131. HarIp5DKCHHOCTb 3neKTpH LIecKor0 1105I51 B

2143JICKTpHKe.

9. FpaHHinime yCJI0B1451 	 3neKTputiecKoro 1105151 Ha rpaHmue pa3,aena "AH3J1eKTpkIK -

,11143J1eKTp14K ".

10. PaCrIpC,E1eneHHe 3ap51,110B B npoBoAHHKe. 3neKTp0eTaTHiiecKoe none BuyTpu H cHapy)KH
IWOBOAHHKa. DneKTpocTaTH gecKag 3aunfra.

11. 3neKTpoemKocTb yeamieHHoro 11p0BOAH14Ka, CHCTeMbI 1-1p0B021H14K0B H KowleHcaTopa.

12. DHeprHg 3a51?KeHHbix ye,aHneHHoro npoBoAHHKa, CHCTeMbl II pOBOAHHKOB H

Kow:teHcaTopa. 3HeprHg 3neKTpH4ecK0r0 rio.nsi. 0613eMHaSI FIJIOTHOCTb 3HeprH11 3neKTpHtiecKoro

110.1151.

13. XapaKTepHcTHKH aneKTpwiecKoro non g 14 yCJI0B1451 CFO cyatecTr3oBaH145I. Pa3HOCTb

noTenumanoB, 3neKTp0impKywa5l cHna, HanpsDKeHHe.

14. KnaccH gecKag 3neKTpoHHam TeopHst 3neKTp011p0BoAmm0cT14 meTannoB H ee
HeaocraTotillOCTb.

15. BbIBOA 3aKOHOB 0Ma H itKoyng - JleHna H3 3JICKTp011HbIX npeacTanneHHA.

16. HOHH3a1114S1 moneKyn H aTomos, peK0m6HHauHm HOHOB. Pa6oTa H0HH3a1.11114. YAapHa51

HOH143a1114S1.

17. HecamocTomTembHbi g H camocTogTenbHbiti ra30Bbie pa3ps1am.

18. 110HATHe 0 11na3me. Cnoco6m CO3RaH1451 1-1J1a3MbI. KBa3HI1efiTpag bIIOCTb HJIa3Mbl.

ge6aescnni pa,amyc 3KpaHHposaHu51. 11na3meHHag qacToTa.

19. H1131wTemnepaTypnam nna3ma H ee npnmeHeume.

20. BmcoKoTemnepaTypHa g nna3ma. Flpo6nema ocymecTsnemi g ynpasngemoro

TepmogRepHoro cHHTe3a.

21. 3aKoH Amnepa. MarHHTHasi HmayKunsi. 3aKOH BHO - CaBapa. HOHSITHe marHHTHoro

1105151. FlpHH111411 cynepnonnum MaFHHTHbIX 11051cM. MarHFITHbIA momeHT.

22. Mann4THoe none npgmonHneilHoro 14 KpyroBoro ToKoB.

23. Ul4pKy11511a1S1 sexTopa marHHTHoii HH,L1)/K1IHH. 3aKOH HOJIHOF0 TOKa. MarHHTHoe none

AJIHHHOFO coneHoH,Lta H Topowia.

24. MarnHTHoes3aHmooudicTsHe TOKOB H eAHHHua CHJIbI ToKa - amnep.

25. 14m3apHaHTHocTb 3neKTpu LiecKoro 3apgaa. 13Hxpesoe none ABH)Kyuleroc g 3apgRa.

MarHeTH3m KaK pe.TI5ITHBI4CTCKHA 34)(keKT.



26. AB14)KeHHe 3ap5)KeHHb1x Liacirmu B 3nerrpwlecKHx H MFHHTHbIX HOJ1HX.

27. r3(1)(1)CKT X0.11J1a. 11p14H11141 -IneileTBHA ycKopuTenefi 3apm>KeHHB1x macTun.

28. FloHATHe marHHTHoro momenTa aToma.

29. MHxpo- 14 maxpoToKH. MoneKynApHme TOKH. MaFHPITI1a51 BOCITYIHM LIHBOCTb BentecTBa.

30. 3aKOH I 10.11 1101'0 TOKa 	 MarHHTHOF0 110JI51 13 BewecTBe. HaIlpSDKCHHOCTb marHHTHoro
110JISI. MarHHTHaA npommaemocTb cpe,am. VIHAyKLI,HSI marHHTHoro 110J151 B BemecTBe.

31. 1-paHHInibie e.110B1451 RJ15ImarHHTHoro 1101151 Ha rpaHmue pa3,nena AByx cpe,a.

32. Timm Mal-HCTHKOB. KpHBaA HamarHwuthaHHA. Totixa KtopH. AOMeHbI.

33. 01-1bIT 4:Dapa,ae51. Mal	 IIOTOK. 3,E1C HH,VKI.114H. OCHOBH013aK0n

wierrpomarHHTHofi HH,LtyKHHH. FlpaBHno JleHua.

34. CaMOHI1AyK111451 H B3aHMOHH,L1yKI11451. 1 /1H,L1yKTI4BH0CTb H B3aHMH5I HH,LIyKTI4BHOCTb.

TOKH pa3MbIKaHHA 14 3aMbIKaHH5I.

35. DHeprHA marmrmoro 1101151. 0613eMHa51 IITIOTHOCTb 3HeprHH marHHTHoro 110J151.

IV. KOJIC6111111SI iiBOJIHIA

1. CBo6o,aHme H BmHymmeHHbie Kone6aHH5I. lapmoecithe mexaHmecKHe Kone6aHH5I H

HX xapaKTepHcmcn.

2. 3HeprHA rapmomplemix mexaHHtiecKnx KOJIe6aHHCI. 110115ITHe 0 rapmommecKom H

aHrapmomitrecKom ocumnnATope.

3. CnoweHHe o,/wHaKoso HanpaBnembix rapmoHntiecmx Kone6aHnii. 1314CH1451.

4. CnoweHne B3a14MH0 nepneHAHxynApHbix rapmomitrecKHx Kone6aHHA. (1)H1'ypm

JIHccamcy.

5. 3aTyxaroinHe mexaHHmeciaie Kone6aHHA. LlacToTa, K034)(1)HuffleHT 3aTyxaHHA,

norap4mHnecKHA AexpemeHT 3aTyxaHH51 mexamviecimx wne6aHHi1.

6. BbniymmeHHbie mexampiecKne Kone6aHH51. Amnnwry,aa H (1)a3alipH BbIHrIVICHHbIX

MeXaHH LICCKI4X KOJIC6aHHAX.

7. MexamviecKuti pc3oHaHc. Pe3oHaHcHme KpHBbIe. COOTHOLLIeHHAmemmy (1)a3amH

Bbniymmaiouleil C1411bI H cKopocTH npH mexammecKom pe3oHaHce.

8. MexaHH3m o6pa3oBaHHA mexamimecimx BOJIH B ynpyroil epee. Flpoi:konbnbie H

nonepe Lmme BOJIHM. BonHoBoe ypaBHeHne H ero peweHue. rapmompTecKHe BOJIHbI H I4X

xaparrepucTHKH.

9. (Da3oBasi CKOpOCTb H ,E114CTICpC14S1 BOJ1H. BOJIHOBOA naKeT H rpynnoBaA CKOpOCTb.

10. 110HATHe 0 KorepeHTHocm. VIHTep(bepeHuHA BOJIH. CT0SI LII4e BOJIHbl.



11. Kone6aTenbl1b111 Kox-up. I 'apmoHu tiecKHe 3JICKTp0MarH14TI1bIe K0ne6aHmi 14 HX

xapaKTepHcTHKH.

12. 3aTyxamume 3neKTpomarHHTHme Kone6aH115I. LiacTura, KoximimuneHT 3a-uxamtm,
norapH4)mmecKHil gexpemeHT 3aTyxami51 311eKTp0Mal'HI4THbIX Kome6aHnii. ,E1,06poTHocTb

Kone6aTe.riblloro KoHTypa.

13. BbIHpK,E1eHHbIe 3J1eKTp0MarHI4THbIe Kone6aHH5I. AMIIJIHTyita II (1)a3a BbIlly)1V1eHHbIX

3J1eKTp0MarH14THMX KOJIC6a1114g.

14. (DapageeBeKasi H MaKCBCJIJIOBCKaSI TpaKTOBK14 51BJ1eH1451 3JICKTp0MaFH11THOi1 14HAyKL11114.

ToK cmemeHHA.

15. CHc-rema ypameHnii MaKcBenna. 3neKTpomarm4THoe none.

16. BanHoBoe ypaBHeHHe Ann 3neKTpomarmiTHoro 1105151 H ero peweHHe. CKopoc-ch

pacnpocTpaxeHHA 3J1eKTp0MarHHTHbIX BOJIH B cpeJtax.

17. OCHOBHbIe cBofic-rBa 3JIeKTp0Mar11HTHbIX BOJIH. 3IlepF14 H 110TOK 3Heprkin
3JTeKTp0MafHHTHbIX BOJIH. BeKTOp FlOCIHTHHra. 1/1mnynbc 3newrp0marmrrn0r0 no.n i.

V. Om nica

1. 3neKTpomarHHTHam npHpo,aa cBeTa. 11pHH11141-1 FIOAFeHCa. 3aKoHm oTpa)KeHmsi 14

npenomnexHx. A6COMOTHbai H OTHOCHTejIbHbai noKa3aTenH 11pCJIOMJIeH1451. 10JIHOe Bily-rpexxee

orrpa>KeHne. CBeTOBO,EkbI.

2. korepeHTHocTb H MOII0XpOMaTIVIIIOCTb CBCTOBbIX BOJIH. BpemeHH6A KorepeHTHocTb.

Bpemn H ,E111 14Ha KorepeHTHocTH.

3. OnnmecKasi gnima nyTH. OnTwiecKam pa3HOCTb X0Aa. PacmeT HHTepckepelfitHoHnok

KapTunbi OT AByx KOl'epefITHbIX HCTOIIHHKOB.

4. Ilonocm paBHoil TOJILIA 14HbI H paBHoro HaKnolla.

5. FlpocTpaHc-rBeHHam KorepeHTHocTb. Paunyc KorepeHTHocTH.

6. flpHHHHn Dorn-el-Ica - 013peHensi. MeT0,11 30H OpCHeJ151. lipSIMOJIHHerIHOe

pacnpocTpaHeHne cBeTa. )1144)pan'HA Opel-fens' Ha Kpyrnom OTBepCT1414 H AHcKe.

7. gpRITaKunsi OpayHrocPepa OT 6ecKoHetnio 4JIHHH0i4 npsimok" wenH.

8. 44paKunm cDpayHro(Pepa Ha 0AHomepHoh AmppaKitHoHHofi peuleTKe.

9. Flommie 0 ronorpagmH.

10. ECTeCTBeHHbIII H II0J151 pH30BaHHbIr1 CBCT. lionsipmanum npH oTpa)KeHHH H

npenomnemm. 3aKoH BpiocTepa.

11. flon5IpH3aum npH ABOAHOM nytienpenomneHHH. 06bIKHOBeHHbIll H He06b1KHOBeHHblii

_arm. OnTwiecKasi OCb Kpnc-ranna. I1on5ipH3aunoHHE.le npH3mbi. 3aKoH Manioca.

12. 3aTpy/weHHA B 3.neKTpomarmiTH0ll TeopHH MaKcBenna. Hopmanbxam 14 atiomanbHasi

AncnepcHH. MeToAbi 11a6ntoAeHHA AncnepcHH.



13. DneKTpoHnam Teopna ,r114CIlepCH14 CBeTa.

14. flornowellue cBeTa. LIBeTa Ten 14 cneKTp nornomenum.

• PIEBHO-METOMPIECKOE H HH(DOPMAHHOHHOE OBECHELIEHHE
,IFICLIIHHAHHM ( MAYAN) (1)143HKA

AHTEPATYPA

a) ocHoBHasi nwrepaTypa:

1. KymeuoB, ApTemuil ApTembewri. (1)14314Ka: Mexamma. MoneKynmpHam 4m3HKa.

aneKTpHilecTBo H marHeTH3m. 3TICKTp0MaF1114THIAC Kone6anum H BOJIHbI. 01I111Ka : rie6Hoe

noco6He / A. A. Ky3Hen0B ; BnaaHmHpcKHA rocyaapcTBeHnbill y1-11413CpCHTCT 14MeHH

AneKcaHApa rpHropbeBu qa n HHKona2 ipHropbeBn lia CTOJIeTOBbIX (BnFY) H. 2-e, Hcnp.

14 J101-1. — BnaaHmHp : BJ1a,L114MHpCKHil rocyaapcTBenHbdi y1n4BepcHTeT HmeHH AneKcampa

FpHropbeButia u HHKOJR151 Fpuropbemma CTOJIeTOBbIX (BJIFY), 2013 .— 160 C. : HJI. —

HmeeTcm 3neKTpoHHa5I Bepcum	 BH6nnorp.: c. 155-156.

143aaHHe Ha ap. HocHTene: (1)H3HKa: McxanuKa. MoneKynmpnast (1)H314Ka. 3neKTpHiiecTBo 14 

mameTH3m. 3neKTpomarHHTHme Kone6aHH5I u BOJIHbI. OnTMIa [DneKTpoHHBnI pecypcj 
yge6Hoe noco6He / A. A IC”y3HeLtoB ; BnaaHmHpcKHri rocyaapcTBeumbril ynuReparreT HmeHH 

AneKcaHn,pa FpHropbeButia H EIHKOJIa51 1214 l'OpbeB14 14a CTOJIeTOBbIX (BJIFY) 

2013.— ISBN 978-5-9984-0337-8.

2. Kyallm, AneKcatum AaucceeBll y . 014314Ka : meTogHtiecKne yKa3aHu5J K TeopeTwieci«)my

maTepHany, ripaKTHtiecKmm 3aH5ITH511n1 14 3aaaHmim, TecTam, KomnneKcy na6opaTopHmx pa6oT

,1I1.151 CTy,TteHTOB AHCTaIl 14140HHOR (I)opmm o6y4eHHA / A. A. Kynmu, .n. B. I ‘pyHcKasi

BnaaHmHpcKHil rocyaapcTBeHHBdi yHmBepcHTeT HmenH AneKcanapa FpHropbesH ga H HilKonam

FpnropbeKtiia CTOJIeTOBbIX (BnFY), Kackegpa 06 IHeil 14 HpHKJIa411-10 g (1)143HK11 ; non pea. A. A.

KynHina	 Bnaaumnp : BnaaHmupcml rocyaapcTBeHHhni yHHBepcHTeT HmeHH AneKcaHapa

lpHropbemi-ia H Hmconasi rpHropbeBu qa CTOJIeTOBbIX (BnrY), 2013 .— 214 C. : 14Th, Ta6n. —

14meeTc5i 3neKTpoHHasi BepcHm	 BH6nnorp.: c. 211-212.

143,aaHHe Ha ap. HOCHTene: (1J H3HKa prfeKTp0HHIArt pecypcj : meToammecKne yKa3anusi K

TcopeTmecKomy maTepHany, npaKTwiecKum 3a1ISITHSIM H 3anamisim, TecTam, KomnncKcy

na6opaTopHmx pa6oT Ansi cTyaeHToB aucTawnionnok (I)opmbi o6yt1eHm51 / A. A. Kynmn, JI. B. 

ipylicKam ; BnaaHmHpcKHri rocyaapcTBeHHBIA yHHBepcHTeT HmeHn AneKcalutpa FpHropbeBwia

H EIHKonam FpHropbeBHma CTOJIeTOBBIX (BnFY),. Ka(Deapa o6uleti H npuKnaaHok (1)143HK11 ; Hoa

pea. A. A. KynHum	 Bnaanmilp, 2013.

3. sl)H3HKa : meToariecKHe yKa3aHm1 ,LIJ151 nogroTomm CTyAeHTOB K TecmpoBaHHK) / A. CD.

FaJ1KHH [H Ap.] ; Bna).wmHpcKHP1 rocyaapcTBeHHHH yHHBepcHTeT HmeHH AneKcaHapa

ipHrophemma H FIHKonam FpuropbeBH qa CToneToBbix (BnIY), Ka(Peapa 06=11 Ii npmKnaaHoti

(1)H3HKH BnaaHmHp : BnaammnpcKHil rocyaapcTBeHHBH,1 yIIHBepc prreT HMeH14 AJleKCaHgpa

Fpuropbemna H FIHKonam FpuropbcBlltia CTOJICTOBbIX (BniY), 2013 .— 243 c. :1111. —

14MCCTC513neKTponHasi Bepcm	 5146J1 140Fp.: C. 242.



I432JaHne Ha Ap. Hocwrene: (I)winKa L3neKrpoHHb1rt pecypc I  : meTojtinmecKne yKa3a1rum Ansi 

110,LIFOTOBKH CTyAel4TOB K TecTFrpoBantro / A. O. Fanlalfl [14 )4).] ; BJ1agliMupcK14g 

rocyAapcmeHHbirt yHnBepcmTeT HmeH14 AJleKCalIApa rpuropbemv-ia 14 1 - 114KOJIa51 rpHrophernima

CTOJICTOBbIX (BAY), Ka4)eApa o6mat i npurcraftHa (1)143FrKn	 Birkknmr4p, 2013.

6) ,a0110JIHHTeMbHa51.nnTepaTypa (no Bm6opy 14 peKomen,Etannsrm mercropa)

I. Fajiiaiii, ApKaatiii (DeAopompl. JIeKullu no (1)14314Ke : B 4 q . : [yme6Hoe noco6ne] / A. (I).
FanKI411 ; 13.T1a,TIHMI4pCKI4C1 rocy,EkapeTBeHHmil y1-114BepcwreT (BniY) 	 Bna,LtnMnp
13.11a,1IHMHpCKFI g rocy)lapcTBeHmArr yHnBepcnTeT (BnYY), 2004-2007.

11. 2: MomeKynmpHast (1)11u3nKa H TepmoirkmamnKa PJICKTp0HH1,111 pecypc]	 3neraporrribre
TeKcToBbre ,Etalnibte (1 ckafirt : 5,37 M6) .— 2005 .— 77 c. : Fur. — 3arnatine c Twryna 3KpaHa .—
3neKTp0HHa5I Bepcnm Frei-lama ny6yruKaLtnn 13n6nnorp.: C. 76 .— CBo6oitHbril ,ErocTyn B

3neKTpommix IIHTaT1b111,1X 3auax 6H6JIH0TeKH .— Adobe Acrobat Reader 4.0 .— ISBN 5-89368-
543-1 .— <U RL:http://e.li b. vl su. ru :80/handle/123456789/469>.

2. ilpoicomeBa, Hai_leacaa Cepreemia. C60punK 3a,aamito (1)113HKe / H. C. flpoKouteBa

Bna,ammnpcKnii rocy,rtapcTBeHHbai yHmBeparreT (B.TIFY) 	 143,Lt. 2-e, Help. H ,2101-1. —

Bna,anmnp : lirmAnmnpcKuil rocy,ErapcTBeHribril yHnBepenTeT (BnrY), 2010 .— 65 c. —

14meeTc5r :-)freKTpoitHam Bepcnst	 Bnannorp.: C. 64.

143AaHne Ha Ap. HocnTene: C6oprinK 3aAa 4-1 no (1)14314Ke Pnerrporrirbal pecypei / H. C. 

flpoKontena 13.na)-tHmnpcKnA rocyitapcmeHHbdi yHnBcpcwreT (BirrY) Bnaanmllp, 2010 .---
ISBN 978-5-9984-0043-8.

3. Ilepros A.11 .3azat-n-iwK no cpvismice: Y ldebHoe nocobme znsi EiTysoB / A.

F. tlepros, A. A. BopobbeB. - 8-e visz., nepepab.	 non. - M.

: CD1/13MaTSIMT, 2007. - 640 c. : VIII., Tabs'. - ISBN 5-94052-098-7.

4. ,L1NurrplleBa, Eaena BaaepheBHa. Yqe6noe noco6ne rio (1)H3HKe	 mexanuKa / E. B.

AmkapneBa, B. C. IlneumureB ; Blla,LIHM14pCKHi1 rocy,/tapcmeHHLA yHnBepcnTeT (B.TIFY) .

Bria,anmnp : Bna,rmmnpciadi rocyAapcTBeHHhal yrinBepcnTeT (BnrY), 2009 .— 143 c. : HJI.,

Ta6m.— HmeeTest meKTponnast BepCH5I	 Bn6nnorp.: C. 143.

143AaHne Ha Ap. Hocwrene: Yme6Hoe noco6ne no (1n/r3nrce D.riewrpoHHbrii pecypel : mexarmKa /

mllT	 Bna HropncKHfi rocyjtapcmeHnbai yrimBepenTeT (BAY) 

.-13naAnmmp, 2009 .— ISBN 978-5-9984-0005-6.

5.CaBCJII,CB 14.B.Kypc o6w,e6 4)1431'lKti : yq e6Hoe noco6vie Ansi BTy3OB: B 3 T. / M. B. CaBeruDeB. -

7-e 143A., crepeown. - 016.: JlaHb, 2007 - (flymume Knaccw-lecime r-ie6FiviRm) (KnaccvNecKasi

yg e6Ha q noreparypa no 43443mKe) ( Yy e6HmKo Ansi By30B. CileL14a/1bHa1 JI MrepaTypa). - ISBN 978-

5-8114-0629-6.

6.7Kapetwaa, CBeT.naHa Bincropomia. (130 w3I4Ka merworo Tena : meTow-recKne yKa3aHust K

Jra6opaTopHbrm pa6oTam rio 1)11311rce / C. B. )1(apeHoBa, H. C. IlpoKoareBa, E.	 IlIamaHcKast

BnagnmHpeKnil rocyitapcmeHHbdi yrinBepcwreT (BATY), Kackeiva ()H3HK11 H npnrutauna

maTemaTnKH ; no,a peR. C. B. )1(aperroBa	 BitaAumnp : 1311aAHMHpCKI41 rocyrtapcmeHubnl

yHnBepcnTeT (B.TIFY), 2010 .— 39 C. : FIJI., Ta6JI.	 I/Nee-1'c5I anetcrpomiam BepCHSI .—

Bm6mm0rp.: c. 38.143/raHne Ha Ap. Hoarrene: cDn3r4Ka TBpjtoro Tema PneK-rpontibiri pecypci :



meToangecKne yka3annsi K na6opaTopubim pa6oTam no (11431'IKe / C. B. XapenoBa, H. C.
IlpoKoweBa, E. ii. IllamancKam ; Bnai-nimnpcnul rocyaapcmennuti ynnBepcnTeT (BAY),
Make/Aim 4n43nx14 ii npumaanon maremarnim ; 'ma pe).it. C. B. )1(apenoBa 	 anaanmnp. 2010.

7. TpocimmoBa T.H.Kypc (13.030Km: yt-le6Hoe noco6lie Arm By3OB / T. O. TpoOmoBa. – 18-e n3p,.,

crepeormn. M.: AKaaemm q , 2010. – 557, [3] c.: 411., nopTp., Ta611. – (Bbicame

npockeccnoHanbnoe o6pa3oBaHme). Hpeam. yKa3.: C. 537-549. – ISBN 978-5-7695-7601-0.

8.)KapeHoBa, CBcr.rialla Buicropomia. CDH314Ka aTOMOB 11 marieKy.n. 51aepnam (I)F3nKa
[3nexTponnbliA pecypc] : meTompiecnie yKa3annsi K ma6opaTopllmm pa6oTam HO clnnuxe / C. B.

)1CapenoBa, H. C. FlpoKonieBa, E. .11. IllamancKasi ; anaanmnpcKnA rocyaapcmemibiti

ynnBepcnTeT (BnrY), Kackapa (1)H3HICH H npnmaanotri maTemaTnxn ; noa pea. E. 51.

thamancKam	 aneKTpomibie TeKCTOBbIe aamibie (1	 : 431 KG) .— BJIa,LIHM Hp

anaanmnpcKni4 rocyaapcmanimil ynnBepcnTeT (anry), 2010 .— 38 c. : HII., Ta6JI.

3armasne c Twry.na 3KpaHa	 aueKTponnam Bepcum net-mu-Lo g ny65uncau11n	 B146.11140fp.: c.

36	 .--	 CBo6oanbul	 aocTyn	 AdobeAcrobatReader	 4.0

<URL:http://e.lib.vlsu.ru/bitstrcam/123456789/2065/3/00706.pdl.

HHTepHeT-pecypcm
NMI) (>1<ypnan TeXH11-leCK0 g (1)14314KH). arleKTponnam Bepcnsi hap://joumals.ioffe.ru/jtf/

HCII01Ib30BaHHe pa3noo6pa3nbn( rie6nmx MaTepHaJI0B II0J1rIeHHbIX 113 CarITOB nwrepneTa

nocpeacmom nporpammbi WinDj Vie n apyrnx nporpamm.

8. MATEPHAJIbH0-TEXHWIECKOE OBECIIPIEHHE j14CIA1411.114H131

(MOAKT1151)
Jlexunommie ayMIT0p1414 ocnainenbi aocKamn (a.Tur mapKepa HJIH mem), 3Kpanom

Ilp0eKHHOHHbIX cllcTem, npoexTopom H noyT6yKom (B-3, 422-3, 425-3). AyanTopnm

ma6opaTopnbix 3aH5ITHR, ocnainennasi coBpememimmli nepconarimbimn komnbloTepamm,

0613e,LIHHeHHbIMI4 B noKaribnyto BbI l4HCJIHTelIbHy10 CeTb H yKOMTIJIeKTOBatilib1M14 He06X0AHMbIM

CHCTeMHbIM H npmcnaamAm nporpammnbim o6ecne4ennem (419-3).J1a6opaTopnn mexammi

momexy.uption 043H104(428,429),3neKTpomarneTn3ma(425,426),onTnxn(422,424).



Ilporpamma coeTaBaelia B COOTBeTCTBHH C Tpe6oBalinsimn OFOC BO no HanpaBneHmo
23.08.01. «HaHoTexHonornn H mnxpocmcTemHam TexunKa»

Pa6oiTylo nporpammy cocTamn  /per. a 	Pt/ g 	 ) '0

PeueH3eHT	 /
Flporpamma paccmoTpeHa H Quo6peHa Ha 3ace,aannn Ka(I)e,apm «06mam H FlpnknauHam
On3nxa»

FlpoToKan J\19	 OT 	 roua

3aBeyuyiouinti" Ka(pegpon  

Pa6oilam nporpamma pacemoTpeHa H ouo6peHa na 3aceaam414 rieGno-meToitkpieckon KOMHCCHH

Hanpasnemix 23.08.01. «HaHoTexHonornn H mnxpocncTemna 	 Inca»

lipoToKon ..1\1.9  4 1 	oT  CV 0 t-r , / 6  rou‘a

ilpeAceAaTenb KomPICCI414

.)114CT llEPEY1113EPAC)VH1451

PAGO LIEfi HPOFPAMMIA ji4CLIHRJ114Hbl (MWAYJISI)

Pa6oqam nporpamma ouo6peHa Ha 	

FlpOTOK0513aceAanag Kacpe,uphd .N12 	 OT 	 roRa

3aBeAroLunii Ka(DeApoil 	

Pa6ogam nporpamma oTto6pena Ha	 yile6HbnI FOIL

npOTOKOJI 3ace,aaHn5i KallieRpm N2	 OT 	 FOAa

3aBeAyi0H1Hii Ka(1)CApOn 	

Pa6ogasi nporpamma oAo6pena Ha 	 yge6Hba4 rou

FlpoToKon 3ace,uaHn5I Kackupm N 	 OT 	 roua

3aBe,ityfounini Ka(1)eu,poll 	

Pa6o4a51nporpamma oAo6peHa Ha	  	 rie6nbig roA

11pOTOKOJI 3ace,tkaHn5i Ka(1)eusph1 .1\12 	 OT 	 roAa

3aBeupotunti Ka4)eApoil 	  
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