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1. IIEJ114 OCBOE111451 Al4C11,1411J114HbI
14e1151MH OCBOOHH51 ,1111C1114111114HbI cInnnxa 5113115110TC51:

- nonyHeHme cTynenTamm cbygaameHTanbHoro o6pa3orsaHm, cnoco6cmpowero
taanbneitnemy pa3BHTHIO 1114HHOCTH.

— (toopmHponatme I-tarn-10m mnposo33pe11m H cospememioro 4iY1314 T-IOC1C01'0 MbillIJICHH11.

— Hayman/le OCHOBHbIX 1:1111314 TleCKHX 5113.11eHHA H wadi; oHnaneHHe ctlyunameHTammumn
1101151THAM14, npymunnamH, 3axoHamm H TeoproimH cospemeHHoti 11)14314K14, a Taxwe meToaamm
cl)H3nHecxoro Hccnenosamix, HTO 110380JI14T opmeHniposamcx B HOTOKe flay TIHOR 14

Texinmecxotti inubopmaw4H.
OCHOBHMe aanatm Kypca 111:1H314K14:

1. 143yHelale OCHOBHbIX (1)0314 TIOCKHX 51Bnenni1 H 14,11CCI; ornianenHe ttlynnameHTarnaibom
1101111T1451M14, 11p0H1.1011a.MH, 3axoHamH H TeopHAmH cospemenHoil cinnum, a TaIGKC meTogamH
Onwieexoro Hccnenorsamix.

2. (DopmHposatme Harmoro maposonpeHHH H cospemenHoro 4:114311HeCK0t0 Mb111111eHH51.

3. °HaagenHe npnemamx H merroaamn peinemx maxpeTHbix adanati in pa3an tumnc o6nacTeil
41130ICH, nomoraHHHHx B nanbHeginem peurarb npaxTkolecia4e aanaHn.

4. 03HaxomneHme c cospemeHHon" Harmal annapaTypoh, Empa6oTxa HaBbIKOB

nposeaeHax 411431,111eCK0t0 oxcnepHmetrra H asTomannnposamion xomnmoTepHoil o6pa6oTxu
pe3y11bTaTos inmepeuml.

5. (Dopmnponamie ymemix BIALICTIHTb xoHxpeTHoe 43.H3Hmecxoe conepwaHne B npmcianmax
3a.aatiax 6y4yn1en cneunanbnoent

2. MECTO ANC11141-1J114HbI B CTPYKTYPE 011011 BO
CD14314Ka OTHOCHTCSI K 6a30B011 nacTH 011011.
Kypc 4/143HK11 5181151eTCH HaCT1,10 110,31-0TOBKH 6axanaspa no HanpaHneinno

oitoynnameHTarnmax mubopmanixa H inupopmaLwornme TeXHOSIOr1414)) B ape. 3TO CB513aHO C

Tem, T-ITO BbIllyCKHHK aarnxeH, npnmenxx 3aK0HbI npnponid Ha npamme, yMeTb 11C110111,30BaTb,

o6o6man. H aHaninnp0BaTb Hwbopmankno, CTaBlITE. uenH H HaX0H,HT13 nyTH 14X ,TIOCTIOKOHHH B

yCHOBINX (DopmuposaHHA H pa3BHTHA H}HpopmaiwoHnoro oftecnia. Ana 3T01-0 Heo6xonrimo
HnaneTb xynbTypoil MbILIMe111151, CHOCO6HOCTIDIO K 06061.1.1CHHIO, mammy, B0CITHATIII0

HHcbopmainm, nocTaHoHxe Henii H Hm6opy nyTet4 ee nOCTInKeIGUI. 113r1OHHO

4:11/1314Ka 1103B0.11HT 03HaKOMI4TbC51 C coHpemeHHoU Harmoti annapaTypon, Bblpa60TaTb HaBbIK14

nposenemut 111M3H TleCKOM 3KCIlepHMCHTa H arrromannnposammil xomnbioTepHoil o6pa6oTxx
pe3ynbTaTOB Hamepemen.

Thu ycneumoro ocHoeHHH xypca oaueil dinumat Heo6xonumbi, B nepHyro oHepenb, sHaHHH
14 ymeHnx 11X IlpHIstIe1151Tb no ,121HCHHILTIHHaM: maTemanixa, umbopmanwa. Tpe60BaHHA K yposmo
110HCOTOBKH )111S1 OCBOOHH51 snageHne 3Ha111/1511s414, ymeHHAmm H HaBbIKa114 B

06.11aCTH xypca 4:143HKH cpenHeil UMW-1bl, Kypca maTemannui (anclxbepeHuHanbHoe
nnTerpansHoe 14CHHCH0111451, HexTopmax anre6pa, aexTopHbdi anankn).

3. K0MIIETEHI1,1414 OBY 11AHNI1ET0051, (DOPM1/1PYEMbIE B
PE3YJIbTATE OCBOE111451 414C111/11LIHIlbl.

B pe3ymirare °noel-nix 1:(14C111411HHHEI CDH311Ka (popmHpyeTcH oftenpociaeccHoHanbHam
KOMIleTeHHHH 011K-1: C110C06HOCTI3 HC110111,30BaTb 6a3OBbIe 3Ha8115I eCTeCTBeHlIbIX Hayx,
maTemannui H Hw4opmanno4, OCHOBHbIe 4aKTbI, KOHLIe111111H, 11p0H111411131 Teopniti, CB513aHHEIX C

(bytwameHTarthHon micbopmanumiti H 1410pMaI1140141113IMH TeXHOHOrHAMH.
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B peaym.TaTe ocaoetnia @imam o6rialownfica gonaceti gemoticTpmpoaaTh cnejwionow
pe3y111,TaTb1o6paaosatum:

1) 3HaTb clmtaamernaummie tfflawiecxme 110051T1151, 3BKOHIDI, H Teopm4 KJIBCCHMeCKOCI H

cospemetitiori 4:03HICH.

2) YMeTb I-Togo-Taman a4exaaTtipo coapememiomy ypOBH10 3HaHHh HayMHylO xapiTniy
Nowa, 110H51Tb HOCTBRIleHlly10 aa,aaTiy, ci)opmmposam pearibTaT, CaMOCTORTe.IMHO yrattieTb

CJICACTBH51 ccDopmyiniposamioro peayabTaTa.
3) BaaThem CrIOCO6HOCTMO HC110J1b3OBBTb OCHOBHble 3BKOHLI ecTecTammotiarmbix

Ancunnmin B npotpeccmooandioti geflTeabHOCTH, TwomeHATT, meTo,rim maTemanmecxoro

aHasmaa H 3xcnepHmeHTaindi0r0 mcneikoaarma.

4. CTPYKTYPA H COMEPXCAHHE 411HCHH11JIHHbI (MOAYJI51)

06waa Tpy,aoemicocTb JXHCIjHHJIHHLI comonsfeT 6 3atienthix eAftinni (216 tiacoB).

Jn11,!

n/n
Pa3nen
T(14e1414111141 14131 (Tema)

E"

11400

V

q0I

B14,71b1rie6non pa6arm,
Bicatotiam camocTomTenboylo

paGoTy CTW1eHTOB 14

TpypoemxocTb(a macax)

06tem
yve6noil
pa6oTbi. C

npameneaoem
HHTepaKTHBHM

x morogoa( B

macax/ %)

CDOpMbl

TeKylitero

KOHTparIA,

ctiopma
11p0Me)KyTOT4H0

ri arrecTaomo

0

01
0
E

i

tC5"
"

0.7itca.
0

8"
tO to0 ,

0.

u-.a
1
0	 ""

PL g
= to0	 cd0.

00

C-)

I MEXAHHICA 2

1. POJIb maTemanini B

n3riennn 4:1143HK14.
HeKOTOpble caw:Lel-mg
143 maTemannat

1 2 2,5 1/50

2 Knnemarnxa
nocrynaTenbnoro 14

apataaTenbooro
411314)KeH1451

1 2 1 2,5 1/33

3 ,rt aaamaxa
nocrynaTenbnoro
atonxerma

2 2 1 2 2,5 1/20

4 BpauiaTeabH0e
askoxernie Taepaoro
Terra

3 2 2 3 1/25

3axoobi coxpatieHom 3 2 1 2,5 1/33

6 Daemon' Mexanmui

xmaxocTert 14 raaos
4 2 1 2 2,5 1/20
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7 3nemaam
cneumanbHaTeopm
OTHOCHTeRbHOCTH

5 2 2 2,5 1/25

11 OCHOBbl
MOJIEKYJI5IPH0171
01/1314KH PI
TEPMO,LCHHAMPIK

2

8 5 2 1 3 1/33

9 6 2 1 2 2 5 1/20 Pamir-
KoHTponbN91

10 7 2 2 2,5 1/25

11 7 2 1 2,5 1/33

12
II	 .11u(EI:ciu 5I4

8 2 1 2 3 1/20

13 9 2 2 2,5 1/25

2

14 9 2 1 3 1/33

15 10 2 1 2 2,5 1/20

11 2 3

11 2,5

Man-Hirt-Hoe none a
Belugente

13 1 3 1/33

21 3netapomarlimmag
HHAyKLIHM

14 2 1 2 2,5 1/20

IV KOJIEBAHH51
11 B0.11Hbl
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22 Mexamviectifie
Kone6amiut

15 2 2 2,5 1/25

23 3nempomarron-Hme
Kone6annn

15 2 1 2,5 1/33

24 Bonlibl 162 1 2 3 1/20

25 3nerrpomarnmmoe
none. Cncrema
ypasuerniii
MaKcsenna.

17 2 2 2,5 1/25

V OFITHKA

26 FeomeTpmeocan
orrrpma

17 2 1 2 2,5
,

1/20

27 BOAHOBAE onnuca 18 2 1 2 3 1/20 Peithffir-

KOHTp011b N23

Bcero 54 18 36 72 27/26 3x3aivien (36)

5. OBPA3OBATE.IblIbIE TEXHOJIOT1114
1. ilexunonno-cemmiapexan el/lemma o6ytietnin (rpaanwornime nexunomnile H

na6oparopnbie 38.HATH5L) C HCH0A1330133.11HeM npeameTon mynest JleICHHOHHWC Aemoncrpaung
H yczpoikent (1)143nmectcoro npanucroa.

2. flpnmenemie mynyrnmemia Texnonornti: npone tuenne Ile10.11,10HHbIX H nparrngecKnx
3AHATHil C 14C11011b30BBHHeM KOMHHOTepHbIX npe3enTamA, Aemonctpaiwomibix
mgeoparancon C 110MOLlad0 KomnmoTepuoro npoewropa, 3BM H Tenewcpana.

3. 1440pMallHOHHO-K0MMyHHKB11140Hable TeXHOJI0r0H ABA mminTopmra, KOHTpOJIA H

Texyweti rie6Hog Aegrenbuocni oryaemon (11HTepHeT, Skype, rie6Ho-meiogrolecHHi4
HonAnneHe BaFY Ha rum-Hbopme Moodle H

6. 011E11011HbIE CPEACTBA )jAR TEKYERETO KOHTPOJIII
YCIIEBAEMOCTll, 11POMEXCYT0 1111011 ATTECTA111414 110 HTOTAM
OCBOE111451 01114041411J1141113I 14 YIIEBHO-METOMPIECKOE
OBECIIVIEHLIE CAMOCTO5ITE.111311014 PABOTbI CTY,L1EHTOB

4r151 KOHTp0AA pa6oTbi ciyHemoct, a Tame ,LOIA cmmymponatua cricTemarrotecxoro inyqemul
Kypca 4)14314K14 B TeIleum cemecipa npemcmovema perinniricourponn. OHM 11p0130/1,ATCA B

nuchmennoil (1)opme

TeIcywHfi KOHTpalb yerieBaemotrn
BOHPOCbI 41151 PIPOBE4EHH51 PECITHHE-KOHTPOJIECI

Peffnuir-KompoasN21
1. DACMeHTE.I BeKTOpHOil anre6pm: onpemeneHHe Henopa, cHoweHme BCKT0p0B, ymnowenne

BeKT0p0B, Avi44epernwponaline BeKTOpHbIX Hornon4H.
2. MaTepHanbHaH Toinca (macnnia). CHorema oTemeTa. HIlepH148.511,Hble CHCTeMbl oTclieTa.

PaAnyc-BeKrop. Tpaewropun. Passye KpHBH3HbI Tpaeicropm4.
3. .11(meRnan CKOpOCTb H HHHeilHoe ycHopemie. TaHrCHUH3JIEHOe H tiopmaniatoe yeKopenum.

CBA3b Mexcity 1114HCBHIAMH H y171013b1M11 Hrmemanoiecxlimu HemonmamH.
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4. 3aKOHM HMOTOHa H noturree mrepartanbnort CHCTeMbl oTemera. flowane CHJThI, maccm H

itmnynbca. Ypeerretme ABIDKeHRSI.

5. Iletrrp crtmmeTrnm (Lierrrp mace). Teopema o 4IRDICeH1414 nempa mieprum.
6. MomenT mrepunn Tema. Teopema ILITetleepa. Mometrr CURIA. Mometrr emnynbca.

YpaBHeHHe MOMeHTOB.

7. Firpocxontprecenti nclArexT. CB060nnme OCH.

8. Pa6oTa H neeprun B mexarmee. 3aeortm coxparreenn.
9. floturrire CHHOBOF0 1103151. KOHCepBaTHBlible H nexoncepeaTiretune CHJIM.

10.OwTema ypasnenifil ra3o4wrammat. gerrecetme Ten B weneocTsix H ra3ax.
11. flpirtnwn OTHOCHTellbHOCTI4 3RHIIITerlHa. T1OCTyjIaT TIOCTOAHCTBa cxopocm ceeTa.

nopetweso coepauretwe 4111414131 H sarvrennetute epememr. PCJIATHBFICTCIGICI HM11W.11EG.

12. Tloturnie Klemm-Lore ra3a. OCHOBH0e yparmemre MOSICKyJI51pHO-KHHeTYP-IeCKOil TeOpHIL

YpaBHeHHe COCTOHHIBI nneanmwro ra3a (ypastremte KnaneRpona - Menneneena).
PeCITHHF-ICOHTp0HbN22

1. YpaBHeHlie BaH-Hep-Baallbea. H3oTepmbr peallbHbIX rasoe.
2. MeTacTa6nrimme COCTOAHHe. KpHTFI T-IeCK0e COCTORHHe.

3. 34n4exT ,a)K0y.1151 - TOMCOHa. CHCMKeHlIe Fa3OB H 'Twirler-me HH3KHX TemnepaTyp.
4. 511311eHH51 neperwea: ntroinpymte, TelIJICITIpOBOXIHOCTb, B513KOCTIE

5. OCHOBHbIe Tepmonmiamwrecene 110H5ITHX: BHyTpeHHAA etteprmr, pa6oTa, TennoTa.
Ypamietme nepeoro mamma Tepmonffirammot

6. 06paTirmme H neo6pammme nporteccm. Kpyrorroll nponecc (wren). LHK11 KapHO H ero
KII)1 AMA nneanbnoro cam.

7. 3HTp0IIHA. 3aKOH B03pacTaen51 3HTp011110.
8. 3arcom	 Kynotra.	 Hallp51)KeHHOCTI,	 3.11eKTpOCTaTICieCKOTO	 1103I51.	 1-101151THe

anewrpoeTaritmeocoro 1101I51. Hpnetrim eynepnonnant 331eKTpIPICC1(HX noneit
9. Teopema Faycca Ansi 3newrp0cTammeerwro HOJI51 B eaeyyme. Ilpumenerme Teopemm

Faycca rine pacmeTa noneit
10. FloTernwan. Pa3HOCTb noTemwanos. C135I3b mewzy noTemwanom H nanprmemrocTwo

enerrpocTammeerwro 1103151.
11. TIOSIApH30BaHHOCT13. Thrtanewrptimecean BOCHRIHMHHBOCTI, BewecTea H ee 3aBHCHMOCTI3

OT TemnepaTypm.
12. Pacnpenenetme 3apen0e B nponow-nrxe. anerapocTaTtpreerwe none enyive H cmapyear

npottoemixa. 3nerrpocTammecxan aanerra.
Petinuer-korrponb.1113

1. Xaparcrepircnnut nneeTpwreercoro TOKa H yCJI0BH51 ero eyatecTrweamin. Pa3HOCTb
noTemeranoe, eneraponetneywan Calla, tranpsoxemee.

2. MaTHIITHaA IHIgyKLIHR. 3aKOH Biro - Cm:rape. Floturrne MaTHHTHOTO 1101151. TIptunteri
cynepriO311umt MaCHHTHMX noneji. MaTHHTHMH MOMeHT.

3. TIOHSITHe marrwmoro mometrra aToma. Monexy.nriptune TOKH.
4. TIMM Mal-Hen/MOB. Kpneasi namartntimeatme. Tomea Mom& „aomemm.
5. OIMIT (Dapagesi. Mal"HHTHLICI noTox. 3/.1C mirrynew. OCHOBHOCI 3aKOH

311eKTp0MaTHHTHOCI MH4YKUHH. IlpaBICO
6. CB060AHbIe H emeyecnemthre eone6amte. Fapmonwrecetre mexamweemte xone6atme H FIX

xaparrepneTeen. 3treprne rapmoimmecerrx mexampleceirx xone6aneti.
7. Mexam43m o6paweatnre mexamtimecretx BOJIH B ynpyroil cpene. flpononheme

norrepemmne BOJIHM. BOIIHOBOe ypaseetme H CFO pemenne. rapM0HINeCKHe BOJIHM H
xeparrepitennur.

8. Kone6aTenmileil eonTyp. Fapmompreeene anerapomarmmune eone6anne H FIX
xaparcepnennut

9. CneTema ypaanermil Maxceenna. aneeTpomarturrnoe none.
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10. 3nempomarHaniax npupcyla crieTa. HpHHum notireHca. 3aKoHbi oTpaxceHHA H

npenomneHnx. A6C01110THMti H OTHOCHTeabHbill noKa3aTenH npenomneHHH. HonHoe HHyrpeHHee
oTpmeHHe. CBeT0B0451.

11. OHTIPleCKaX Anima nyTH. OnnmecKax pa3HOCTE X0,11a. Pacttea' HirrepckperwHoHHon
xammbi OT ,EHEtyx KorepeHTHmx HCTO4HHKOB.

12. HpHmum notireHca — 0:DpeHenx. MeTon 3011	 np5IMORHHOHOe

pacnpocTpaHeHHe cae rra. )114paxtuni OpenenH Ha Kpyrnom OTBepCTHH H ,1114CKe.

KAT-IECTBEHHbIE BOIIPOCbI	 110FOTOBKH K PERTI4Hr-KOHTPOJII0

Bapuanm 1

OCHOBbl ICHELCCIPICCICOit mexamficn

Bapucuan 2

1. IlacTmia maccoti m mmoKeTea 3amenneHHo
no 0KppKHOCTH C newrpom B TOLIKe 0 CO

CKOpOCT610 V. YKa3aTb Ha pHeyHKe
HanpaaneHna BeKTopoa yrnosoil eKopoeTH

, momeHTa HMflJ1bC L0 OTHOCHTellbH0

TO4KH 0, npoemano momeurra Hmnynbca Ha

Cb Z Lz, Hopmanbrioe kft.n , TaHrenusaamioe

H nomme W yeKopew42.

1.	 OAHOpOdaHbIti	 11HCK	 BpaulaeTcx	 c
3ameaRemem BoKpyr OCH, npoxoanuen mepe3
Hemp aucKa nepneHanKynnpHo IMOCKOCTH
nHcKa. YKa3aTb Ha pkicytme Hanpaanema
BCKTOpOB yrIlOBOCI CKOpOCTH 	 , momewra

Hmnynbca L0, yrnoBoro ycKopeir
	

SO,
momeHTa CH1161 -M. .

•

2.Kax onpenenaeTem momeHT nHepuun Tena?
3.KaK onpenenneTen MOMeHT CHJIM? YKa3aTb

Ha pncyffice BeKTop momewra CHJ161 M0

OTHOCHTCJI6H0 TO LIKH 0.

°

4. HoTeHumanbnam meprint nareTHum
onHcbmaeTea nbipmeHnem Ep = 2x — 3x2.
FlpH KaKOM 3Ha4eHHH X mamma 6yaerr
HaX0APITI.C51 B pasHoaecHH?
5. GrkopmynnposaTb 3aKOH coxpaHeima
Hmnynbca. 1-1pH KaKHX ycnoswor pea.1113H0
Bb1110.11HReTCA 9TOT 3aKOH Ha 3emne?
6. HanncaTb ypamenHe mHoKeHma nna Tena
maccoll m B none CaTIM T51)KeCTH 3emmt
(cmoil conpomaneumn npene6pemb).

2.CekopmynmposaTb Teopemy 1,11TeiiHepa.
3.KaK onpeaenKeTea MOMeHT Hmnynbea? YKa3aTb
Ha pneyHKe Herrop momeHTa Hmayabea

OTHOCHteabH0 TO4KH 0.

4. HoTefaulanbHan 3HeprHa 4aCTH11131
onHebthaeTea Hbipmetmem Ep = 3x4 - 12x. flpH
KaKOM 3HaLICHH14 X ycKopeume naeTHubt 6yner
paBHO Hymo?
5. CckopmynmpoHaTb 3aKOH coxparieHHm
mexanwiecKort 3Heprmm. 1-lpn KaKNIX yellOBHAX
peanbHo BbM011HAeTC51 3TOT 3aKOH Ha 3emne?
6. HanHcaTb ypasHetme ABYDKeHHA Jima Tena
maccor, m, Ha KoTopoe nentrayeT TO111,1(0 cana
conpoTHBneuna, nponopuHoHanbHaa CKOpOCTH
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7. 3aBHCHMOCTb 01431b1 noTemmanbHoro Bala OT

KOOMBHHaTbi rgnmenena Ha pacyHKe.
Hapncyrrre rpacbuK Ka LleCTBeHHOil 3aBlICHMOCTH

noTeffiwanbHori sHeprism OT Koop,uniaTbi.

7. 3aaHcHmocTb HOTCHLIHaRbH0r1 sHepnw OT

[w0w:wan:4 ripHaeneHa Ha pncyffice.
Hapicyrrre rpa43l4K '<avec-raw-mon
laBHCHMOCTH CH.Abl 110.01 OT KO0N3HHaTbl.

napa6ona

(x = 0- Beputuxa napa6o.abt) Beputuna napa6arna

8. KaJoie	 110.110)KeHHA	 cnearowero
yTaepacseHm cnpaaennHam?	 MOMeHT

Hmnynbca Teila OTHOCHTe3bH0 OCH 3aBHCHT:

a) OT maccm Tena;
6) momeHTa CHAbl;

B) 110.110BCCHHA OCH;

r) CKOpOCTH Tena.
060CHOBaTb OTBeTbl.

9. 4e.30BeK CTOHT Ha apaulalowerIca cKambe
XyKoacKoro C TANCe.11bIM CTepACHeM B pyKax,
paCflOROWCHHIAM ropHsowranbuo. EC414

trepKeHb noaepHyTb B BepTHK831bH0e

nono>Kame, TO:

a) ymeHbunrrca MOMeHT 14HepHHH

CHCTeMbl;

6) yMeHb11.111TCH yrnoaaa CKOpOCTIC,

B) MOMCHT Hmaynbca CHCTeMIA He
H3MeHHTCH;

r) yMeH1,11114TC51 KHHeTH4eCKaA 3Heprith

CHCTeMbl.

Bbi6paTb npaumbHme yraep>Knewm H

0600HOBaTb.

MORCICyllAPHO-KIMeTIPICCICall Te0p1451

Bapuartm 1

1. 3a11HCaTb	 0CHOBH0e	 yparmeHne
MOSIeKyRApHO-KHHeTH4eCKOCI TeOpHH.

2. KaKoa CMbICA 4yHKU,H14 pacnpenenerma?

3. HanHcaTb ckopmyny onpenenefmg
cpeallero 3Ha l leHHA HeKoTopoA Be11144HHbl X,

3HaA clayuKumo pacnpeneneHHaf(x).
4. Teno nepexonHT 143 COCTOAHHA 1 B

COCTOAHHe 3 crawl pas nocpencTsom
npouecca 1-2-3, a npyrort pas 1-4-3. B KaRom
npouecce nsmeHetme imyrpetmen meprilit
6onbule: AU1 .2 . 3 HRH AU1.4-3?
Fas HaganHurt

8. KaKHe	 cnenylowero yraepxosemig
cnpasennwsm? MOMeHT wiepww Tena 3aBHCHT:

a) OT F10110)KeHHA OCH apawama;
6) momeHTa CH.3b1;

B) maccm Tema;
r) yrnosoro ycKopeHHa Tena.
060CHOBaTb OTBeTbl.

9. B KaKRX encTemax OTC4eTa nerierayloT
Hempo6e)KHag cHna H ulna KopHonHca?

apeaabaoro ra3a ii aattaaa repmogattamawa
Bapualan 2

1. 1110 HasmaaeTem tmcnom cTeneHen cso6onm
mexamprecKal cHcTemm?
2. KaKoa CMbIC.11 ye.A0BH5I HopmHpowat cl)yHKumi
pacnpeaenerma?
3. Bmpaswrb BepOATHOCTb 4epe3 4)yHKume
pacnpeneneHm.

4. Teno nepexonHT 143 COCTOAHHA 1 B COCTOAHHe
3 ORHH pas nocpencmom npouecca 1-2-3, a
npyroft pas 1-4-3. B KaKom Hpouecce
komeHerme aHyTpemieff sHeprm 6onbwe: A U1.
2.3 HRH A U1 .4 .3? Pas HneanbHmit

8



V
9. 4emy pasHo talcno crenenert cao6o4bi ang
MOIleKyfibl CO2 C yMeTOM Kone6aTenbHoro
IIIBYDKeHMI moneKyn?
10. B anyx cocyaax ripm KomHaTHoA
TemnepaType xpaHpacm no 1 MOMO rasa. B
nepsom cocyae raa COCTOHT 143 011H0aTOMHbIX

MoneKyn, a BO wropom — 143 AByXaTOMHMX.

OnpeaenH-rb	 oTHourenne	 rtHyrpemmx
aueprnii 3T14X raaos t/11U2?

V
9. FlpH KaKmx ye/108M5IX (no p 14 7) raa MO)KHO

C1114TaTE. HaeanbHum?

10. B asyx cocymax npH KOMHaTHOCI

Temnepa-rype xparnaca no 1 marno ram. B
nepeom cocyAe ras COCTOHT 143 OAHOaTOMFIMX

moneKyn, a BO BTOpOM — 143 Tpexwrom HblX.

Onpenenifrb onumneHme M01151pHMX

Te11110CMKOCTer1 3114X raaos npH FlOCTOSHHOM

o6beme?

2
	

	 3

4

3aeicTpocTaTtuca H HOCTOHHHblit TOK

Bapucalm 1
1. C4)opmynmporsa-rb Teopemy Faycca

Bewropa P.
2.	 HanHcaTb	 rpaHwalme	 y0/1081411

4.1151

Bapuailm 2
1.	 C4)opmynHposa-rb	 Teopemy

BeKTopa D.
2.	 HarmcaTb	 rpm-Him-lbw

Faycca

ye/1081451 A1151

HOpMallbHbIX	 COCTaB115110L1111X	 Bewroport
HanpmeHHoerm	 14	 aneKTpuHecKoro
cmeuieHma Ha rpaHHue aayx A114311eKTpl4K0B.

3. B gem CMbICII 3/1eKTpOCTaT14,1eCK0

3a11104TM?

4. Ilemy paaeH noTeminan B Hewrpe
aapmermoro KC/116M (Po? 061,51CHUTb.(CM.

ppicyHoK)

TaHrernmanbubix C0CTaBID11011WX BeKTOpOB

14 D Ha rpm-mine paaaena aayx amanewrpHKoa.

3. HanHcarb abipmema xis OTHOCT14 3Heprim
3JICKTp1,1 11eCK01-0 110.1151.

4. Llemy paaHa HallNDKCHHOCTb B nempe
sapsoKermoro KOJIbIla Eo (cm. picynoK)?

5. Ilonam sapinKeunam c(Pepa oKpy)KeHa
c4JepH4ecluimn CI1051M14 )1143I1e1CTpI4KOB (CM.

pncyHoK)

5. Harm sapmennast cckepa oKpy)Kena
cckepHvecKumm CIIOAMI4 AH311eKT14KOB (CM.
p14Cy140K)

z
= 3

FlOCTpONTb 3a1314C14MOCTb HanpsnKeHHoen4 OT

paaHyca E(r).

6. 0:14nmecKHA cmbica ananeximiecKoR

nOCTp014Tb 3aBPICPIMOCTb noTeHrwana OT paamyca
p(r).
6.	 (1:01431411eCK14r1 	 CMbICII	 BeKTopa

9



11p0HHHaeMOCT4cpenm.

7. IITO TaKoe 3neKTpo1lsinKyulaa cnna?
8.CckopmynupottaTb	 3aKOH KI4pXrOCka.
9.3anncaTb 3aKOH ()Ma B BOKaJ1bliOr1 ckopme.
10. Cyrb KnacckPrecKort 3newrponnort
Teopun snelaponpoBoanmoun MeTaJIJI0B.

11. PaCC414TaTb unpxynankno RexTopa É no
3amKnyromy KonTypy ABCDA H cnenaTb
BbIBO,TIbI 0 HOTCHLIHalIbHOCTI4 nom.

110J151pH30BaHHOCTII P.
7. LITo TaKoe tranpsnKeBne?
8.CI:kopmynmponaTb 241 3aKOH Kmpxratia.
9. 3anncaTb 3aKOH ,fixoynm—Ilenna B 110KaJILH011
4mpme.

Q.	 B gem COCTOHT HeaOCTaTOLIHOCTb
KnaccumecKort	 3rleKTp0HHOCI	 Teopn14
3.neKTponposonnmocTn merannoB?
11. PaccinnaTb unpKynannto BeKTopa E no
3amKnyTomy KonTypy ABCDA 14 cnenaTb BbIBOabI
0 110TeHHHaJMHOCTH nona.

A    

ED  

Martminme nom 11 3ancrpomartnatian twaymom
Bapualim 2

1. CckopmynnposaTb 3aKOH Eno H Camp, em
4)14314HeCKHCI

2.3aKon nonnoro ToKa tang BeKTopa H.

3. Fpanwinbte yC.110131451 allA HOpMaJIbHbIX

COCTaBRAIOLLIHX BeKTOpOB h a ft

4. Llemy paBen Op6HTaabHb1ri MaTHI4THMr1

MOMeHT An 3I1eKTp0Ha C 3apanom e H

CKOpOCTMO ?

YKa3aTb ero nanpaBnenne (cm. pnc.).

Bapuatim 1
1. PaCKpbITb	 HOIHITHe.	 MarHHTHaR
HHAyKIAPIA, a CMbICJI.
2. CcDopmynnposarb 3aKOH nom-loco TOKa

AIM BeKTopa B.
3. Cckopmynmposam rpm/mime yenosma
ASIA	 TalireHlaaJlbHbIX	 COCTa/311511014.114X

BeKTOpOB h H H.

4. Llemy paBen marnirrnbill MOMeHT An

BHTKa C TOKOM I? Kyna OH Hanpasneu (cm.
pncynoK)?

a-

5.	 B	 mem	 3aK.rnovarrca	 sumenne
3nerrpomarnnTnoil HHayKLIH14, Hemy paBna
3)-Ac? CcPopmynnpoBaTb npaanno Jlenna.
6.11poBoaawaa nepembriKa aBH)KeTC51 Ba011b

nposonsnuell paMKK co cKopocTuo U B
marmanom none E. YKa3aTb HanpaarieHne
HliayKLIHOHuoro TOKCI.

y< 0

5.	 51Bnenne	 camomnnyiamm
B3anm0nnnyKtinn, 14X 3,4C.

6.11poBoaamaa nepembpiKa ABH)KeTC5I B)1,011b
1

npoBonautell paMKI4 CO CKOpOCTMO	 B

martnanom none h YKa3aTb nanpasnenne
HHayKIIHOHHOTO TOKa.

10



napa6ona c

cepuuttort

t = 0

7. IaH rpackHK H3MeHCHHA marnmnoro
nOTOKa OT spemeHH.

7. ,gati rpatlYIK H3MeHeHHA marnmHoro noToKa
OT apemelm.

49

KaK	 H3MeHileTCA	 Benummia	 3,1IC
anempomarmaHoil mitaylaum co apemeHem?

110CTp011Tb TpaCIIHK E,(0.

8. Hpamoyrommail nposonommail BHTOK

JIMHT B HROCKOCTH C flJIHHHbIM FlpflMbIM

npoaoaom, no KoTopomy npoTeKam Told.

•

BHTOK DIHyT Bripaao. rIoKa3aTb
Haripaanelma TOKa, limmumposanHoro B

BHTKe, H CHB, aeAcTaymumx Ha ero neaylo H

npaaylo CT0p0Hbl

9. Ilemy paima uHpKy.ruania aemopa

HaHINDKCHHOCTH	 -A. HO 3amKuromy

KonTypy? Ha pucymce noKa3aHm: I — TOKII

nposo,ammompl, i — moneKyampHme TOKH.

FIOCTp0HTb	 rpackuK 3aBHCHNIOCTH 3,I1C

3nemp0marmiTHoii HflayKHHH OT apememi 6,09.

8. flpamoyrosibHbul nposonotmbin BHTOK .11MHT

B ILTIOCKOCTH C AHHHHIAM npambim nposomom, no
KoTopomy npoTeKaeT TOK I.

•

BHTOK TAHyT anpaao. HolanaTb Hanpaanemia
TOKa, kmayukipoBalmoro B BHTM, It CHII,

aernmaylonwx Ha ero neap° H npaaym
CT0p0H bl.

9. LIemy pasHa umpKynxinim HeKropa
macron-Hon lintayiumn no 3amKHyTomy Komypy
1?

IM3

11
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1
1	 2
Kpaithee nonamenue

2

Kpatatee natiodicenue

1 O. flpnpoaa ckeppomarHeTtoma.	 10. flpHpoila aHamarHeTHama.
Mexampleocue icoae6amig H BOJIHM

Bapuatun 2Bapuanm 1

1. 4TO HammaeTcH (kasoii rapmomprecKoro
Kone6amm?
2. KaKona pa3HOcTl 4a3 asyx MaMTHHKOB

(3Toporo OTHOCHTeabH0 nepBoro) (cm.
pitcynoK)?

1. LITo Hasbmawrea JjJ1HHOi BOJ1UbI, BOIMOBIAM

4HCROM?

2. KaKoBa pa3HOCTb 1:e3 aByx MaSITHHKOB

(wroporo OTHOCHTeI1bH0 nepBoro) (cm. pncyHoK)?

3. Totuca rtacTayeT B JAW( B3aHMHO

nepnernmysimpnbix Kone6aHinoc. KaKam
cinirypa JInecawy y(x) nonymaeTcm, ecsm

{

y = 2cos nt

x = 4cos (nt + n / 2).

4. C.TIWKI4Te rpaciwiecKH rapmornimecKnx
0/04HaKOB0 HanpassieHHmx Kone6aHma paBHbIX
nepHolkoB, Ho cmemeHHmx no rime
0THOCHTeabH0 Apyr Apyra Ha n, ammunytrm
COOTHOCATCA KaK 3 : 1. EyaelT 1111 Kone6aHme
rapmoHwiecKum? Llemy paBHa liacToTa
C.TIONCH0r0 Kone6aHHH?
5. AaHo HanpanneHme cmeuteHua qacTHH.
Kyaa daffinKeTca BOI1Ha (BIleBO, Bnpaeo)?

3. TOI1Ka ymacTayeT B aByX B3aHMHO

nepneHamymptimx Kone6aHmix. Kan,' limrypa
.1-1Hccamcy y(x) noartaerca, eclat

2cosnt ,

ix = 4cos(nt +7C).

4. CawKwre rpacjomecKH JjBarapmormvecKux
OaHHaKOBO HanpameHtnax Kaile6aHHA, y
KOTOpbIX LiaCTOTb1 COOTHOCATCH KaK 1 : 3, a
aM111114Ty,abf KaK 2: 1. Byrter .a pt Kone6anHe
rapmoHkriecrotm? Llemy pasHa qacroTa cnowHoro
Kone6atma?

5. /Imo Hanpaanerme emerneHum macTHH. 1(3/pa
ABHACeTCSI BOJIHa (BlIeBO, BripaBo)

6. HarnicaTb 4lH44epeHuHanbHoe yparffleunie
3aircaloumx Kone6amil H ero pelmet-me.
KaKOB CMbICII KolclAnnweHTa 3aTyxaHua,
Ao6poTHoeni?
7. ijaHo ypasHemie BOJIHbI

Y = A sin2n(t/T-x/X), rae A, T, X -
110.11ONGITel1bHble	 Be1114411Hbl,	 KoTopme
onHcbmaroT Barmy. Llemy paBHa CKOpOCTb
BOJIHbl?

8. 4TO TKOe (l:1a3oBaa CKOpOCTb, rpynnoBasi
CKOpOCTb BOIIH?

9. 4TO Ha3b1BaeTCH HHTepckepeHrimen BonH?
10. IlepHoa Kone6amti npy)KHHHoro
MaATHHKa paBen T. Macey MaRTHHKa

yBeIll01111114 B 4 pa3a. KaK H3MeHHTCH nepHort
Kone6aHnir

6. HallHeaTb BOIIHOB00 ypasHeHHe. HOSICHHTb ero
CMbICII

7. CmeuienHe qacnni cpertm B nnocKal 6eryinen
3ByKOBOCI BOJIHe Bmpa)KaeTcsi cooTHouremem
4=4„,.co5(s-co. HaRTH CKOpOCTb CMellIeHHA
macnni B 3TOCI Banue.

8. Kai o6pa3yeTc5l eT0501a2 BORHa? 0011CaTb ed
xapawrepHme 0e06eHHOCTH. HaIIHCaTb ypaanernie
CTOSPien BOJIHbl.

9. KaK o6pa3ytoTcm &minim?
10. T-1TO Ha3b1BaeTCM mexaHmecKum pe3oHaHcom,
pe3oHaHcHoR macToToii7
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0111'111a
Bapuaum 2

1. 0:kopmynmposarb 3aKOHbl oTpaxemmn
npenomneHma.
2. OnTwrecKaa pa3HOCTb xoaa.
3. Flonoem pasHoro HaKnoma.

4. ,L(HdpaKung cDpayHrockepa.
5. FlonmpH3anHH npm oTpaweHHH
npenomneHmm.
6. Yron mexcay 1.11aBHb1M14 11.110CKOCTAMH
nonapHaaTopa m aHanmaTopa paaeH 300 .
Onpenenwre	 H3MelieHHe	 MiTeHCHBHOCTH  
npomenwero mepe3 [MX can, eenm yron me)Kay
rnaliliMM1411.110CKOCTSIMH 6y,aeT COCTaBRATI3 450•

!O

Bapualtm 1
I.C1)opmynnpoaaTb nplinumn DokeHca.

2. OnTuvecKan anima nyTH.
3. HOSIOCb1 pamHoil T0JIL141414161.

4. gmckpatcwim cDpeHenn.
5. ECTeCTBeHH1311114 4105151p1430BaHHbIll CBCT.

6. Ha nyTH eCTeCTBeHHOTO erten nomemembi
Arse FIllaCTHHK14 Typman pma. Hoene
npoxo)KaeHan 1111aCTI4HK14 1 CBeT 11011HOCT1,10
410.1151p1430BaH. ECI114 J1 14 .12 - HEITeHCHBHOCTI4
eneTa, npowenwero nnacTHHKH
COOTBeTCTBeHHO 1 14 2, HI J2=3.1 1 /4, 4IeMy Torma
6yneT pane yron mewny HanpaHnernumm 00
H

!O  

IlpomeacyTomiaa arrecTauvun no HToram OCBOCHHO HCIIIIIIJIHHbl

BOHPOCIA K 3K3AMEHY
I. Mexamnca

1. MexaHm geeKoe naloKeHme KaK npocrefunaa ckopma ,L11314>KeHHA maTeprw. CHeTema oTemera.

HpHummin OTH0CHTelIbH0CT14 Fanmnen. Hpeo6paaoaatnin Fanmnen. Panuye-HeKTop.

2. MaTepmanbHan TomKa (menula). TpaeKTopmx. Panmye Kp1413143Hb1 TpaeKToppm. RHHeilHan CKOpOCTb
snmermme yeKopeHme. HoeTynaTenbHoe nam)KeHme Taepnoro Term.

3. TaHrematanbuoe 14 HopmanbHoe ycKopewie. CB513b Mexcay nHueuiHbIMH 14	 J1 0BblMHbl
KmHemaTmmecKmm14 Henwmmiamli.

4. I-lemma:1 3aKOH Hbf0T0Ha H 110HATHe mHeptimanbmoil CHCTeMbI oTc yeTa. BTOpOil 3aKOH Hb1OTOHa H
noname CHJIbl, maccbi H umnynbea. YpaBHeHHe p1314>KeHHA. TpeT1411 3aKOH HbIOTOHa H npeaenbi ero

npHMCHHMOCT14.
5. HerampumanbHme CHCTeMbI oTemeTa. A6COMOTHble H OTHOCHTeJlbHble CK0p0CT1414 yeKopeHue. C1411b1

HHepumm.

6. CmeTema maTepHanbHmx TogeK. HeHTp HilepHmm (HenTp mace). Teopema o ABWICeH1414 HeHTpa

HHepHHH.

7. HOWITHe a6CO/IFOTHO Taepnoro Tena. MOMeHT mHeptim Tena.

8. Teopema LLITermepa.

9. MOMeHT C141161. MOMeHT Hmnynbea. YpaBlieHHe MOMCHTOB. YpaaHeHme apaulaTenbHoro ABIDI(CH1451
Taepnoro Tema OTHOCIITel1bH0 He110,I1BH)KHOCI OCH.

10.FIVOCH0111441eCK1411 344eKT. CB0604141ble OCH.
II. 3aKOH coxpaHeHmn mmnynbca H TpeTHII 3aKOH HbIOTOHa.
12. 3aKoH eoxpaHeHma momeliTa mmnynbea.

13.Pa60Ta H 3HepTHA B MeXaHHKe. 3HepTHA KI4HCT14 11eCKa51 H NOTe411114aTIF,Hal1.
14.Homan mini:m(3r° mons'. CB513b Me)11,a3/ NOTCHHHaabH063Heprmeii H C141100.
15. 3aKoH coxpaHenHa mexammeeKoti 3HeprHm.
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16. KOHCepBaTHBHble H HeKOHCepBaTHBHbIC CH1161. KOHCCpBaTHBHa51 H ameckmanisua g CHCTeMbl.

17. 3a,aa4H MCXaHHKH )KH)2(KOCTerl H ra3013.

18. Ypamkemke 3finepa.

19. YpaeHemte HepaspbtaHocnt. YpartHemke BepHynnik.

20. CHcrema ypasHemul rasoaHrtammuk.

21. UktpKynauria exopocnt. FloremmarmHoe H attxpeaoe ABH>KeHH51. Teopema XyKOBCKOCO.

22. JlammkapHmii H Typ6ynewrinat peammm Teitemka.

23.TeHemke BH3K0i1 WHAKOCTH. (DOpMylla ilyasetinm.

24. Hpktmkkm OTHOCHTeabHOCTH 3AHLUTeilHa. Porn, CKOpOCTH caera. 110CTyllaT HOCTOAHCTBa CKOpOCTH

caera. Ilpeo6pasoaamm Jlopemka.

25. Ilopekureso coKpauketme aaHHbl H sameaneHHe apemerm.

26. PeMITHBHCTCKHCI HMITyabC. B3aHMOCB5136 maccm H meprkm.

H. OCHOBIA mo.newyanpHoi3/4 41113HICH H TepM0AHHHMHICH

1.1101151THe	 HneasmHoro rasa	 MOMKWHIpHO-KHHeTH4CCHOe TOSIKOBaHHe Temneparypm.

MaKpocKommecluke napamerpm CHCTCMI31.

23Hyrpermaa sHeprna HrteartbHoro rasa. 1114C.110 cTeneHert ca06ortm. 3aKoH pasHopacrmenenemka

meprim.

3.).Aaaneukte rasa C TO4KH spetnka moneKynapHo-KkmenmecKort Teomm. OCHOBHOC yparmemke

moneKynapHo-KmkermtecKori Teopmk.

4.Ypatmekuke COCTOAHHA Hneammoro rasa (ypaktHemke KnaneApoHa - MeHneneesa).

5.,1114Hammwmake H craTHermteockle saKoHomepHoent H cimmKe. CTaTHCTH4eCKHCI me-1w mccnemoBamisi
cucTemm. 110HATHe 0 CP)/HKHHH pacnpenenamm.

6. easortoe npocrpaHeTao. Cba30Ba51 TO4Ka, cpasoaast smerma. CTaTHCTH4eCKOC ycpentkemke.
7. Pacnpenenemke MaKcHenna. Cpeamke CKOpOCTH moneKyn.
8. BapomermmecKaa 4wpmyna. Pacnpertenekme Bonbumakta.
9. Pacnpeaenemke MaKcaenna - BonbumaHa.

10. Yparmemte Bakt-nep-Baanbca. llsorepmm peal-111MAX rasoa.
11. MeTaCTa6HabH0e COCTORHHe. KpHTH4eCK0e cocromme.

12. BHyTpeHH5151 meprkm peanbHoro rasa

13. 34HkeKT ,Llawyna - TomcoHa. Cauoxemke rums 14 nonylketme HH3KHX Temneparyp.

14. XapatcremkentKa WHAKOr0 COCTOAHHA. EIHDICHHCInopanoK.

15. 110BCpXHOCTHOe HaTSDKCHHC. CHJThI, aosmmaimuse Ha Kpuaoki 11°1wpm-went XCHAKOCT11. <DOpMyaa

Jlannaca. Cmameamke H KanHnnamkme 5IBIleHH51.

16. KINICTaaaH4CCKa51 pane-ma. gar-ILA-mil nommoK. Ynpyraa u nnacntikeeKag netkopmarma Taeprtmx
Ten. 3atcou FyKa.

17. (balm semecrea. Hcnapemke H KowIeHcaullM. FLnalmeture H Kpkicrannknamka. kbasortast imarpamma.
18. HOWITHe CTOTIKHOBeHHA. Ynpyroe H Heynpyroe CTORKHOBeHHe.

19. Flpmenmwe paccromme. 34XJeKTHaHoe ceHerme paccemma. CpeaHaa anima ceo6mmoro
npo6era.

20. Slanemke nepeHoca - awpckyskm.

21. 51aneHHe nepenoea - Tennonpoaormocrb.

22. 51BaeHHC nepeHoca -13513KOCTb.
23. OCHOBHble repmonkmammtecK ple 110HATHA: BHyTpCHHAA sHeprkm, pa6ora, TCH.110Ta. Ypatmerme

nepeoro Havana repmonitHamtmkt.
24. 3aBHCHMOCTI) Tennoemxoent Haeanbnoro rasa OT alma npouecca. Pa6ora, cosepumemaa rasom npki

knonpotkeccax.

25. Ankta6anmecKHR npotwec.

26. 06panimme H Heo6panimme npouecem. Kpyroaml npouecc (Hum).

27. I4HK.9 KapHo H ero KHflAna HaeanhHoro ran.

28. Flparmuin AeticrBum Tennosoro itsnraTerui H X0J101HabHOCI MaIHHHbl.

29. 3HTp0HHH. 3aKOH sospacTarnm 3HTp0IIHH.
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30. CTaTneTwiecKurt Bee (TepmckamnamnmeeKam BepORTHOCTb). CTaTileT144eCK0e TOSIKOBalille BToporo

Havana Tepmoannammut

HI 3aelcrpntleemo H HarHeTH3M

1. 3aKon Ky/I0Ha. Harip4DKeHHOCTb snocrpoeTaTwieeKoro nonm. HOHRTI4e 3newrpocTantmecKoro

Flpinnimn eynepno3nunn sneKTpwieeKnx noneil.

2. HOTOK HanpsoKeHHOCTN. Teopema Faycea Ansi 3newrpocratw4ecKoro nOn51 B BaKyyme.

3. Flpnmenenne Teopemm Faycca ATER pacmcra noneri.

4. Pa6oTa cHn aneKTpocTaTnmeeKoro ROBB. IlnpKyynnAmm nanpm)Kennocni anerrpoeTarnmecKoro narui.

5. FloTeinntan. Pa3HOCTb noTerninanos. CI3513b memcny noTennuanom 14 HaniNDKeHHOCTbK)

3newrpocTarnmecKor0

6. CBo6oanble H CB23aHHble 3apRabi B BetnecTBe. THribi )1143fleKTpilKOB. HOHHaff, 3neKTpoHHa5l 14

opnewrannonnam nonmpmannm.

7. FlOnAp1130BaHHOCTb. A14311eKTpli tieCKasi B0Cnp14101414B0CTb BenlecTBa H ee 3aB14CHMOCTb OT

TemnepaTypm.
8. Teopema Fayeea nnm pnewrpvimecKoro nonm B AumnerrpnKe. 3newrpnmeeKoe cmeuienne.

,11043neKTpmmecKam nponnuaemocTb cpenm. HanpmwennocTb pnerrpnmecKoro n0/12 B n41311eKTpliKe.

9. Fpanwinbie ye/10min Ansi pnerrpwiecKoro 11On/I Ha rpaHl4He pa3)1efla "1114311eKTpl4K - /1143.rieKTp14K ".

10. Paenpeneneme 3aptaos s npoBOAHHKe. 3newrpocTarH4ecKoe none Bnywn H cnapywn

npoBonin4Ka. anewrpoeTammecKam mantra.
11. 3neKTpoemKoeTb yeniniennoro rip0BO1HHKa, CHCTeMbi npOBOAHHKOB N KonnencaTopa.
12. 3neprnm aapsoKermmx yennnemoro npoBonin4Ka, encTemm npOBOAHNKOB H xonaencaTopa.

3neprnm DneKTpotrammecKoro n0/151. 061eMHaSI riliOTHOCTb 3Hepri414 aneKTpocTaTwiecKoro 110.7151.

13. XapaKTepi4CTI4K14 311eKTplimeCK01 -0 110.151 H ycnOBFIR ero CyillecTBOBaHlui. Pa3HocTb noTeHlwanoB,

Inerrpons poKyntam enna, nanpmwenne.

14. KnaCCI44eCKall 311eKTp0HHa5L Te0p1451 311eKTpOrlp0BOAHMOCTH meTannon H ee HellOCTaT014HOCTb.

15. Bb1B0/4 3aKOH0B Oma 14 ThKoy.rtm -.Tlenna I43 3neicTpOlilibIX npeacraBnennri.

16. Flonnaanmi moneKyn H aT0m0B, peKom6nnannm HOHOB. Pa60Ta 14014143a1/1414. Y/lapHaR

17. HeCaMOCTOSITenbliblA H CamOCTOATenbHbill ra3oBble pa3pmahl.

18. HOHATHe 0 nna3me. C110006b1 CO3ThaH1411 ilna3Mbi. KBa3HHeriTpa yibHOCTb rina3Mbi. )Ie6aeBcKnil
pax-lye 3KpaHl4poBaHH2. Hsia3meHHa2 macTura.

19. HmKoTemneparypnam nna3ma H ee npnmenenne.
20. BucoKoTemnepaTypnam nna3ma. flpo6nema oeyuieeTBnennm ynpaBnmemoro Tepmomnepnoro

emnTe3a.

21. 3aKou Amnepa. Martnanam minyminm. 3aKOH B140 - CaBapa. HOHATHe marnwrnoro 110.1151.

Ilpnnunn cynepnommin Mar4114THbIX noneil. Marmanbth mOmeHT.

22. Marnwrnoe none npmmonnnermoro H KpyroBoro TOKOB.

23. LfmpKy.runinm BeKTopa MarEINTHOCI MH11YM.114H. 3aKon nonnoro TOKa. Marnwrnoe none AnHHHOr0

COneHOHna H Toponna.
24. Marnnrnoe B3aHMO1eriCTBHe TOKOB H enminna C1411b1 TOKa - amnep.
25. HHBapHaHTHOCTb 3.neKTpHmecKoro sapmna. BnxpeBoe none i/B14)Kyuleroc2 aapmna. MarlieT143m KaK

pen2THBHCTCK1414 344eKT.

26. AB14)KeHl4e 3ap2oKeHHbix HaCT1414 B 3/1eKTpH I4eCKHx H Marm4THbix Hann.

27. 344eKT Xonna. flpununn nericitnm yeKop prreneil sapmmcennboc vacant

28. HOHATHe MarHNTH01-0 MOMeHTa aToma.

29. MuKpo- H maKpoToKn. MoneKynmpuble TOKH. MarlinTHaR B0C11p1414M4HB0CTb BeweeTBa.
30. 3aKon nonnoro TOKa Ansi marHHTHOr0 1101131 B BetnecTBe. HanpsoKennocrb marl-tumor° nom.

Marnwrnam nponnnaemoeTh cpenbi. HFILWKIIH51 Marlii4THOr0 n01151 B BeilleCTBe.

31. Fpanwnible yen0B1451 AnA MarHI4THOr0 110.1154 Ha rpaHHile palLiena 11ByX epea.

32. THribi marHeTHKOB. KpHBaR HaMarHWINBaH1451. TOL1Ka Ki0p14. 40Metibi.

33. OnbIT (Dapaaem. MarHHT111,111 TIOTOK. 3,f(C 1414/WKIAHH. OCHOB11011 3aKOH 3neKTpomarnnTn0ti
nnnyKunn. flpaBnno Jlenna.
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34. Camonnnymnia H B3BHMONHAyKLAPIA. FIHRyKTNBHOCTb H B3BHMHB5J PIHMKTHBHOCTb. TOKH

pa3MblKaHHA H 3aMbIKBHP151.

35. 3neprun marmanoro NORA. 06beMHBH 41/10THOCTb sHeprkni marwrrHoro FlaTIA.

IV. KOJIC6OH1411 H BOJIHM

1. CB060RHble H BbIHrigleHHbIe KoneGalan]. rapmoHrimecK ple mexanwiecKHe Kone6anu5I H 14X

xapaKTepricTinat
2. 3neprna rapmornmecKitx mexanmecKnx Kone6aHml. n--OHATHe 0 rapmomivecKom

aHrapmonHvecKom ocunnJurrope.
3. C.TIO)KeHHe onmnaKoBo Hanpaanembix rapmornmeemx Kona6aHnil. EMMA.

4. CROACCEIHe B3B14MH0 nepnennincynapnmx rapmonwiecKnx Kone6aHml. cl3Hrypm fluccaacy.

5. 3aryxaioutHe mexammecKHe Kone6aHum. Ilacro-ra, K0344MIHIeHT 3a-ryxarmn, noramtomwieclual

aeKpemenr 3aryxanna mexanmecKnx Kone6arniti.
6. BbairKnenHme mexammecKne Kane6anHa. AMIIIIHTyLIB H 4a3a rpm BbIfIpICReHliblX mexammecKux

Kone6anHax.
7. MexanwiecKHri pe3oHanc. Pesonancnme Kprisme. COOTHOUleHH51 Me)KAy 4m3amm Bbniyacnaloweil

C1411b1 H CKOpOCTH npH mexatamecKom pe3onaHce.
8. Mexarni3m o6pa3oBatnui mexammecKnx BORH B yripyroil cpeng. lipononbuble H nonepegmble BOEHM.

BORHOBOe ypaBrieHne H ero peineHme. rapmonnmecKHe BORHbl H MX xapaKTepHerrnot.

9.0a3oBaa CKOpOCTb H nmeneperm Bonn. BORHOBOCI naKeT H rpy11110Ba2 CKOpOCTb.

10. 110HATPle 0 KorepeHrHocrn. ntrrepcbepennHa BORN. CTOSP4He BORHM.

11. KOSIe6aTellbHbln KoHryp. FapmotnimecKne anewrpomarHurnme Kone6aima H NIX xapawrepricnnut

12. 3arryxalonine 3neKrpomarnnTHme K0ne6anHa. Ilacrora, K0344HumenT 3aryxarma,
norap pOmvpieclufil IleKpemera 3a1yxanHa 3newrp0marnarfibix KoneGame'. )106pOTHOCTb

Kone6wrenbnoro Konrypa.
13. BbluyaukeHHble anerapomanurrnme K0ne6aH1451. AMMTHTyRa	 4ia3a Bb141301C1IeHHbIX

3.neKrpomanurrnbnc Kone6anHA.
14. rDapaneeneKan H maKeKennoacKaa TpaKTOBKH ABIleHHA aneKrpomarmiTHort HHAyKLIH14. TOK

cmemeHHK.

15. CHnema ypasHermil MaKcaenna. 3neKTpomarHHTHoe none.
16. BonnoBoe ypaBnenHe ,a)1A 3nerrpomarnwrHoro 1101151 H ero pemeHne. CKOpOCTb pacripocrpaHeHruf

3.11eKTpOINBTHFITHbIX BORH B cpenax.
17. OCHOBHbIe cHoilosa anerrpomarfumbtx BORH. 3Hep11451 H HOTOK aueprim 311eKTp0MBPPIHTHbIX

BORN. BeKTOp Hannlinra. Hmnynhe 3nerrpomartarmoro TIORA.

V. 011THICH

1. 3netapomarfurrHam npnpona nem. IlpHinwn nortrenca. 3aKonm oTpa.)Kernia H npenomneram.
A6CORIOTHb10 H OTHOCHTeRbHbai noKaaarenn npenomneHHa. TIORHOe BHyrpeHnee orpmenHe.
CBeTOBORbl.

2. KOrepeHTHOCTb H MOHOXpOMBTH LIFIOCTb CBeTOBbIX BORH. BpeMeHHOB KorepetrrHocTb. BpemB
aura KorepenrHocni.

3. OPITH LIeCKBA AnimarlyTH. OnnimeeKaa pa3HOCTb xojja. PaCtIeT HirreptepeHuHotwori KapT1411b1 OT

Asyx Korepenmmx PICT041114K0B.

4. Flonoem paBHOCI TORLIHIHIA H pamioro naKnona.
5. FlpOCTpaHCTBeHHBA KOPepeHTHOCTb. PBX,lyC KorepeurHocm.
6. Flprnunin nonrenca - el3penena. Meron 3011 Opener's!. Flpamonunermoe pacnpocrpanenHe cBcra.

ilinkpannin Opener's! Ha Kpyrnom omepenni H AncKe.
7. APKbpamina OpayHrockepa OT 6ecKoHeimo mnHHuoi FIpAMOCI mem&
8. ,434patunin rtopayHrocbepa Ha oanomepuon nwlyaKumonnort pemeTKe.
9. Bottum o ronorpacbmi.
10. ECTeCTBeHH6/0 H 1-101151pH3OBBHH1310 CBeT. 1105151pN3B1H151 ripm oTpaaceHHH H npenomnernm. 3aKon

Bpoc-repa.
11. flonmpnaanum npH nBormom nytienpenomnenkm. 06bIKHOBeHH610 H He06bIKHOBeHliblr1 firm.

OnrwiecKan OCb KpncTa.nna. flonmpHaamoimme npHamm. 3aKoH Manteca.
12. HOpMaRbHa51 H BHOMaRbHa51 nricnepcHH. MeToaka Ha6moaemia amcnepcm.
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CAMOCTOSITEJIIIHASI PABOTA CTYAEHTOB
1--1pHmepHime TeMbl pe(peparkumbix pa6or

1. (1)14314xa - HayKa 1103HaHI451mHpa.

2. 1-IpoorpaHorao H spew( B #341Ke.

3. AKTyaRbHbIe HaHOTeXHOROITI lleCKHM 3a1Ia4a.M.

4. CospemeHHme rexHonorm aromHok c6opxH.
5. Mortesmposainie npoilecca pacripocrpaHemut yHapHoti BORHbI ripH B3pbIBaX B

pa311141111MX cpeaax.
6. PeBORIOH145I B 3HeprerHxe.
7. HOpAa0K H 6eCHOPRAOK B mHpe 60RIAIII4X monexy.u.
8. 3xcnepHmerrranatme HccHe,aosarma 3.TIeKTp0MatIlI4THOCO noisi 3em.rm B 06RaCTH

CBepHI43KIIX tlaCTOT.

9. Lilaposaa MORHHA H ea HpHporia.
10.MoaeHaHme Hcc.negoaaHHH yrnepormmx HaHocrpyxryp.
11. 0:14i3Hxa nonynposownixoamx npH6opos.
12.allexTpumetrao B NO413bIX opraHH3max.
13.arierrpHmecrao B armoupepe.
14.J1a3epHo-HHHywiposaHHme rHapoartHamplecnie BORHIA.

15. 0:13Harnecxue meToHm perHcrpa1IHH3em.nezpAcemil.
16. HCTO T4IIHKH M0E11101'0 yHyrpanyxa.
17.cDH3HHecxne MeT0abI B03,11eVICTBII51 Ha Hemecrao.
18. BOROKOHHO-OHTIP4eCKHe tHpOCKOHIA.

19. 111pHmeHeHme 3aK0HOB (11113FIXII B CO3aaHHI4 HpI4BRIIIIII4aRbH0 HOBIAX merogos o6pa6orm4
BentecTaa.

20. HOBbIe yrneposaime HaHocrpyrrypm.

CHHCOK MO?(eT 6bITE. 3Ha tIHTeRbH0 pacumpeH. Temy pe(kepara cry,aeHrbi
cormacylor c upenoHaHareHem.

7. YtIEEHO-METOMPIECKOE H HHOOPMAHHOHHOE
OBECIIVIEHHE AHCIAHHJIHHIA

a) OcHomam mrreparypa.
1. Tpocimmosa T.14. (13143Hxa: rie6mix ,ana smellier° npocpeccHoHanbHoro o6pa3orsaHHH

rexHHHecluim HanpaaneHHAm / T.14. TpocImmosa	 Mocxaa : AxaHemHH, 2012 .- 316 C. : HR.,

ra6H. - (Bmcuree npocbeccHoHamHoe o6pa3oaaHme) (BaxamaspHaT) 	 Ilpeam. yxa3.: C. 302-
310 .- ISBN 978-5-7695-7967-7.

2. gmwrpmeBa E.B. YHe6Hoe noco6He no 4H3HKe: mexamma /E.B.AmilipHeria,
B.C.F1Heanirmea; BHarmmupcxHil rocy,aapcn3eHHmil puthepcirrer (BHTY) 	 BilarklimHp
BnaaHmHpcnift rocyaaperaemimil yHHaepcirrer (B.31"Y), 2009 .- 143 c. : Hit, Ta6R. -

BH6HHorp.: C. 143. ISBN 978-5-9984-0005-6.
3. KY3HeHOB A.A. 0:13H3Hxa: Mexamixa. Monexy.axpHaH 4u43Hxa. arierrpHilecTao H

marHerH3m. 3nerrpomarminime xone6aHHH H BORHIA. OHTI4Ka: yHe6Hoe noco6He /A.A.
Kystieuoa; arlawfmnpcxHil rocyHaperaeHHuil yHHHepcirrer HMellI4 A.nexcaHmpa EpHropbeerna
H HFIKORa2 FpHropbeHHHa CTOReTOBbIX (BRM.- Hark 2-e, Harp. H Hon. 2013-160 c.: HR. -

BH6HHorp.: c. 155-156. ISBN 978-5-9984-0337-8.
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4. (141314Ka meTo/ap-fecxne yxa3ar1151 BHA IIOKTOTOBKH CTYKeHTOB K TeCTIWOBKHRIO / A. D.
FKKKHH [H 11p1; BnagnismpcKnA rocyBapcmemnaii ymisepcnTor 'mem Anexcawlpa
FpnropbeEnqa H HYIKOSIKA Fpwropberimia CTOSICTOBIAX (Bey), Kagn,apa 06IKeti H npkumnrowii
4114311KH 2013 .— 243 c.	 B1463morp.: c. 242.

6) ,110110:1HHTeBbHKA snrrepaTypa (no BbI6OPY H pei(ometwankum newropa).
1. Kypc cpannce: Yme6noe noco6ne KRA By3OB / A. A. Thema& B. M. 51B0pCIGICI. – 6-e 11311.,

erepeomn. – M. : AKaBennut, 2007. – 719c. : Ta651., ma. – (Bmcinee o6pa3onalme). – Hpexvi.
yKa3.: c. 693-713. – ISBN 978-5-7695-3801-8.

2. FKJIKHH AA). Meninx no @mince: B 4-X H. : [rie6noe noco6ne] / A. O. FKJIKI4H

ariagnmnpcmiti rocygapcitelmbill y1114BepCHTeT (BSIFY).— Bnazumup : Bna.giumpcmil
rocynapciteimmA ynnsepcnTeT (B.riFY), 2004-2007.

3. CaBonbes M.B. Kypc 06I.Heri 03HKH : rie6H0e noco6lle 111151 ray3oB: B 3 T. / H. B.
CaBenbeB. – 7-e nut., cTepeomn. – CH6.: _Haim, 2007 – (llyinune KnaccnifecKne rie6mnus)
(Knaccknecxam yile6nasi intrepaTypa no 41143141(e) (Y4e6HHKH WU! By30/3. CnennanbBaB
mccepaTypa). – ISBN 978-5-8114-0629-6.

mfrepneT-pecypcm.
1) )1(D:13 (Xyplian TemmtiecKoil 4n43kno4). 3nerrpoimam Bepcm http.//journals.ioffe.m/itf/.

MCHOHb3OBKHHe pa3Hoo6pammx yme6tibix maTepnalioB 11011rIeFIHMX 113 caffloa
nwrepnera nocpeAcTsom nporpammm WinDj Vie 0Apyrkix nporpamm.

8. MATEPHA.1113HO-TEXHIPIECKOE OBECHVIEHHE
AHCIVITIJIHMI

1. .11eKITHOHHKX noToiniasi aya11TOpH51 <<B>>, o6opygonalmam aygn-,
My.TIbTHMe4HCIHbIMH cpeAcTaampi.

2. My3eil ReKUHOHHbIX Aemoncrpann6 ayg. oB», c na6opom ilemoncrpannommx
npn6opos.

3. Ha6op cmainlon H BH,He0(1)HRE.MOB.

4. CDH3HtleCKHI1 npatcnncym c na6opom yCTaHOBOK H scnomoraTeribtioro
o6opy11osam451: ay11.428-3, 429-3, 426-3, 425-3, 424-3, 422-3.

5. Ayakrropkim aux ma6opaToplibix 3KHATI41, °enamel-max coripemernmamn
nepcona.ribusmn KomnmoTepamm, 061egHHeHHE.IMH B ROKKAbH)710 BETI1HCHHTeabHy10

CeTb H yKOMMIeKTOBaHHEJMH neo6xog4mbim CHCTeMHEIM H

nporpammmilm o6ecnemelmem— ay11.421-3.
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Pa6ogag nporpamma cocTaarieHa B COOTBeTCTBI414 C Tpe6oHaHHAmm (DFOC BO no

Hanpawnemno 02.03.02 o(DyHThameifranbHasi HHcl)opmanwa H HH4)opmanH0HHme

TeXH0J10114H))

Pa6ovio nporpammy cocTaHnna Ton. xack. 014110 	 AmkapHeHa E.B.

PeueH3eHT

(npegcTaroTremb pa6oToAaTenH 4	 eifie efeey ,edre, reit' teviet;

9))7 /7	 ritr 

Flporpamma o4o6peHa Ha 3aceAaHHH Kacke sgpta «061nam H npumaimag 4w3Hica»

lipOTOK011 No	 OT 7227 	 201-6-roAa

3aBe4yloin0i xacbegpog Aopo)ucoH B.B.

Pa6omasi nporpamma paccmoTpeHa H ogo6peHa Ha 3ace4aHHH rie6Ho-

MeTQ4ntieCKOCI KOMHCCHH HanpaHneansi orDyfukameffranbHam Hmtiopmanwa 14

HwimpmanHoHHEde TexHonorkm».

flpOTOKOJI No 1 .10T	 0.7.011.2015roza--;ic

FlpegcegaTenb KOMHCCHH	
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