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1. HEJY OCBOEHUA JUCUUIITAHBI

LlensiMu 0CBOCHHMST AUCIIUILIMHBI (PU3HKA SBISIOTCS:

- TONydeHue  CTyAcHTaMH  (yHIAMEHTAILHOTO — 00pasoBaHus,  CIIOCOGCTBYIONIEro
JaIbHEHIIEMY PA3BUTHIO TIHYHOCTH.

— (hopMHUpOBaHUE HAYYHOIO MHPOBO33PEHMUS M COBPEMEHHOTO (JH3HUECKOTO MBIIUICHHS,

— HU3YYCHHC OCHOBHBIX (PM3MYECKUX ARNCHHH M Wiell; oBNajeHue (yHIaMEHTAIBHBIMU
TOHATHAMM, IPUHIUIIAMH, 3aKOHAMH M TEOPHSIMH COBPEMEHHOM (DH3HKH, a TAKIKE METOXaMU
(pU3MYECKOTO  MCCIENOBAHMSA, HTO IO3BOJUT OPMEHTHPOBATHCS B  IIOTOKE HAYYHOH H
TEXHUYECKOH HH(pOpMATTHH.

OcHoBHEBIE 33141 Kypca (DH3HKH:

1. Msyuenne ocHOBHBIX (H3MUCCKUX SIBICHAN U miei; omnanenue (yHIaMeHTATEHEIME
HNOHATHAMM, IPHHIUIIAME, 3aKOHAMU M TEOPHSIMH COBPEMEHHOH (DH3MKHM, a TAKKe METOMaMu
(U3UIECKOTO HCCIIEI0BAHMS.

2. ©opMUPOBAHKE HAYYHOTO MUPOBO33DEHHUS H COBPEMEHHOTO (DH3HICCKOIO MBIIIIEHHS.

3. Osnazienie TpueMamMK M METOJAMH PEIEHUs KOHKPETHBIX 3a1ad M3 PayHuHbIX obJacTeif
(pu3mKH, TOMOTAIOIIHX B JTabHEHIIEM PemaTh IPAKTAUECKHE 3a/1akH.

4. OsHakoMJICHME C COBPEMEHHOM Hay4HOW ammapaTypoif, BEIPaBOTKA HABBIKOB
IIPOBEJCHUS (PU3MYECKOro IKCIIEPUMEHTA M aBTOMATH3MPOBAHHON KOMIBIOTEPHON 06paGoTku
PEe3yIbTATOB M3MEPEHHMIA.

5. PopMUPOBAHKE YMEHHS BBIIEIUTE KOHKPETHOE (JM3MYECKOe COACpIKAHNE B IPHKITALHBIX
3a7a4ax Oyaynel crenuaibHOCTH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

®usuxa OTHOCHTCS K 6a30BOi YacTH HPOrpaMMebl GakanaBpHaTa.

Kype pusnxu sBiseTcs 4acTbio OAroTOBKE Gakanaspa 110 HalpaBIeHuio «MaremMaruka u
KOMIIBIOTEPHBIC HAYKH» B By3e. DTO CBA3AHO C TEM, YTO BBUIYCKHUK JOJDKEH, IPUMEHSIS 3aKOHBI
IPHPOJBI HA IPAKTHKE, YMETh HCIOJbL30BaTh, 0000IATE M aHaNM3UpOBaTh HH(YOPMAIHIO,
CTABUTEL HECJIM M HAXOJMHUTh IIYTH MX JIOCTHXKEHMS B YCIOBHSIX (DOPMHPOBAHHS W PA3BUTUS
uHpopMarmonHoro obmecta. Jist 9TOro HEOOXOJMMO BIAAETh KYJIBTYPOM MBIIIICHHUS,
CIOCOOHOCTRIO K 00OOIIEHHIO, aHANM3y, BOCIPUATHIO WH(MOPMAIMH, IMIOCTAHOBKE IENH H
BLIOOpY myTeH ee JOCTIDKCHHS. V3yueHue NUCHMIUIAHBI (DM3MKA IIO3BONHT O3HAKOMHUTBCS C
COBPEMCHHOH ~HAy4HOH ammapaTypod, BbIpabOTATh HABBIKH MPOBEJIECHUS (DH3MUECKOTO
OKCIICPUMEHTA M aBTOMATH3UPOBAHHON KOMIILIOTEPHOM 00paboTKi pe3ysibTaToB H3MEPEHHI.

Jist yenemnoro ocBoeHust Kypea o0iel Gpu3nki HeoGX0qUMEL, B TIEPBYIO 0UEPEb, SHAHUS
¥ YMCHHUSA UX NPUMEHSTE 110 AUCIMINIMHAM: MaTeMaTika, nHpopmaruka. TpeboBamus Kk ypoBHIO
IIOATOTOBKH [UIS OCBOCHMs JUCHUIUIMHBI: BJIAJEHUE 3HAHUSIMH, YMEHMAMH M HABBIKAMH B
obiacT Kypca (U3MKM cpenHeidl IIKONBL, Kypca MarTemMaTwky (nuddepeHnpanbHOoe U
HHTErpalbHOe HCUUCIEHHS], BEKTOpHas anreOpa, BEKTOPHBIA aHaims).

3. KOMIIETEHIMHU OBYYAIOIIEI'OCS, ®OPMHUPYEMBIE B
PE3YJBTATE OCBOEHUS JTUCITATLIVMHDLI.

B pesynsrare ocpoenms gmenmmmesl  Qusuka  GOpMHPYIOTCH  NPOQEcCHOHATBHBIE
kommererin  11K-3:  crocoGHOCTE CTpOro J0Ka3sIBaTh yTBEPIKACHHE, C(OOPMYIHPOBATH
pesynpTar, YBUACTHL CIEJICTBUS IOJydeHHOro pesyibrara u IIK-9: cnocobuocteio k
OpraHH3aliyi y4eOHOH JeATeNIbHOCTH B KOHKPETHOM IpeaMeTHOH o6mactu (MaTeMarHka,
duszuka, mHGOpPMATHKA)



B pesymerate jwcnmnmunnt  @usuka  00ydarommics JIOJDKEH  IEMOHCTPHPOBATH
CIIEJIYIOIINE Pe3YIILTaThl 00PA30BAUS

1) 3mare (yHnamMeHTanbuble (U3HUECKHE [NOHATHS, 3AKOHBI, M TCOPHH KIACCHYECKOH M
COBPEMEHHOH (PH3MKH.

2) YMers NpejCTaBaATh a/[eKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHWH HAYUHYIO KAPTHHY
MHpa, MOHATH IIOCTABICHHYIO 3anady, (OpMHMPOBATE PE3YJIBTAT, CAMOCTOATENHLHO YBHICTH
CIIEICTBUS CHOPMYIHPOBAHHOIO PE3YILTATA.

3) Buaajgers CHOCOGHOCTBIO HCIONB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYIHBIX
JTUCIAIUIAH B IPO(ECCHOHAIBHON JACATENIHLHOCTH, INPUMEHATH METOJIbl MATEMaTHUECKOro
AHAIIM3a ¥ HKCIIEPIMEHTAILHOIO UCCIIeI0BAHNS.

4. CTPYKTYPA W COJIEP/KAHME JUCHUTIIMHLI (MOY.JIS)

OO6mas Tpy10EMKOCTE TUCIMINIHHEL COCTABISET 6 3auETHRIX eauuuIl (216 JacoB).

Buip1 yueOHoH paboTsl, Obnem Dopmet
Ne |Pasuen BKJTKOUAS CAMOCTOSITEIIbHYIO yuebHOi TEKYLIEero
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I MEXAHHMKA 2
1. |Ponp MaTeMaTHKH B 1 |2 2,5 1/50
M3YUEHUH QU3UKH.
Hexoroprle cBenenus
M3 MaTeMAaTHKH
2 |Kunemartuka 1 12 1 2,5 1/33
NOCTYNATENLHOrO U
BpaIATE/ILHOIO
JBHYKESHMS
3 | Jdunamuka 2 |2 1 2 2,5 1720
MOCTYIATELHOTO
JIBMIKESHMSI
4 | BpamarenbHoe 3 |2 2 3 1/25
JBHXCEHHE TBEPJIOTO
Tesa
5 |3akonsl coxpaHeHHsI 312 1 2,5 1/33
6 | DneMeHThl MEXaHHKH 4 12 1 2 2.5 1/20
JKUJIKOCTEH W ra3oB




DeMEHTBI
clrielMaibHONH TEOpUn
OTHOCHTEJILHOCTH

2,5

1/25

I OCHOBBI
MOJIEKYJISIPHOU
OU3UKU U
TEPMOJIMHAMUMKH

MosnekyJsispHo-
KHHETHYECKas TEOpus
razoB

1/33

DJIEeMEHTEI
KIaCCHYECKOM
CTATHCTHKH

2,5

1/20

PediTunr-
KoHTpousb Nel

10

Peanbuble rasei

2,5

1/25

11

CBoMcTBA JKHAKOCTEN
W TBEPALIX Tell

2,5

1/33

12

OneMenTsl
(hM3MUECKOH KHHETHKHY

1/20

13

Havana
TePMOJHHAMHUKH

2,5

1/25

111
OJEKTPHYECTBO
H MATHETHU3M

14

DIIeMEHTHI TEOPHH
noJs

1/33

15

OnexTpHueckoe Moie.
HanpsxéHHocTs.
[Morenuman

10

2,5

1/20

16

DNEKTPUUECKOE 1oJIe
B NPOBOJIHMKAX 1
JHBJICKTPHKaXx

11

1/25

17

[ocTosuublit
3NIEKTPHUECKUI TOK

11

2,5

1/33

18

[Tnazma

12

1/20

Pelitunr-
KOHTpOJB No2

MaruuTHoe 1roJse B
BaKyyMe U B
BELLECTBE

23

1/25

20

Mar»urHoe 1oje B
BELIECTBE

13

1/33

21

3JIGKTp0MﬁFIiHTE-laH
HWHAYKLHA

14

2,5

1/20

IV KOJIEBAHM
H BOJIHEI




22 | MexaHuueckue 1512 2 2.5 1/25
KosieOaHus
23 | DnekTpomMarHuTHbIE 15 (2 1 2,5 1/33
Kosebanus
24 |Bonubl 16 |2 1 2 3 1/20
25 | DnexTpomMarHuTHOE 1712 .2 2,5 1/25
nose. Cucrema
ypaBHEHHH
Makcsesa.
V OIITUKA 2
26 |I'eomeTpuueckas 1712 1 2 2,5 1/20
OIITHKA
27 |BonHoBas onTHKa 18 |2 1 2 3 1/20 PeiiTunr-
KOHTpOsb Ne3
Bcero 54 |18 |36 72 27/26 Ok3ameH (36)

S. OBPA3OBATEJBHBIE TEXHOJJIOI'UU

1. Jlekimonno-cemunapekas — cucreMa  00ydeHust  (TPajHIMOHHBIE  JICKIHOHHBIE U
J1a00PATOPHEIC 3aHSTHS) C UCHONB30BAHHEM MPEIMETOB My3esl JIEKIIMOHHBIX JEMOHCTPALIHI
H YCTPOHCTB (PU3MIECKOro MpaKkTHKyMA.

2. llpuMeHeHue MyILTUMEMA TEXHONOTHI: IPOBEJEHHE JIEKIMOHHLIX M IPAKTHUCCKUX
3AHATHH € HCHOJNBb30BAHMEM  KOMIIBIOTEDHBIX — IIPE3CHTAlMH, JEMOHCTPAIAOHHBIX
BH/ICOPOJHMKOB € IIOMOIIBI) KOMITBIOTEPHOTO IIpoekTopa, IBM u Teneskpana.

3. HupopmaryonHo-KOMMYHEKAIHOHHBIE TeXHOJIOTHH JUTSl MOHHTOPHMHIA, KOHTPOTIS H OLEHKH
TEKyIled y4eOHOH JesTe/lbHOCTH CTYIeHTOB (MHTEpHeT, Skype, y4eGHO-METOIMYECKHIA
xomruieke Bil'Y na miardopme Moodle u p.).

6. OOHEHOYHBIE CPEACTBA JUISI TEKYIIEI'O KOHTPOJISA
YCIIEBAEMOCTH, NIPOMEKYTOUYHON ATTECTALIMHA 11O UTOTAM
OCBOEHMS  JUCHOUIVIMHBI W YYEBHO-METOJIMYECKOE
OBECIHEYEHUE CAMOCTOSITEJIBHOU PABOTHI CTYJAEHTOB

Hist KOHTpOJISt paboThI CTYIEHTOB, 4 TAIOKE Il CTUMYIHPOBAHUS CHCTEMATHYCCKOTO H3YUeHHSs]
Kypca (U3HKM B TEYEHME CEMECTpa NpPeyCMOTPEHBI pPeHTHHI-KoHTpoyd. OHHM HPOBOJSTCS B
IMCBMEHHOH (hopme

Texkymmuii KOHTPOJIL yCTIEBAEMOCTH
BOTIPOCHI JJIs1 ITPOBEJIEHWSA PEUTUHI-KOHTPOJIEA

Peiitnur-konrpoanNel
1. DneMeHTBI BeKTOPHOH anre6Gpsl: OIpeneIeHue BEKTOPA, CIIOKEHHE BEKTOPOB, YMHOMKEHUE
BEKTOPOB, (i pepeHnHpoBanre BEKTOPHLIX BEJIMYKH.
2. Marepuanbias Touka (dactuna). Cucrema orcuera. VIHepruanbHEIE CHCTEMBI OTCYETA.
Payyc-sexrop. Tpaekropust. Pajiyc KpHBH3HEI TPAEKTOPHH.
3. Jlunelinas cKOPOCTH W JiMHEHHOE yekopeHue. TaHreHIHaIBHOE 1 HOPMAILHOE YCKOPCHHSI.
CBsI3b MEX/1y THHEHHBIME U YIJIOBBIMM KHHEMATHYCCKUMHE BEJIMIHHAMH.



4. 3akonrl HproTOHA ¥ NOHSITHE HHEPIHAIBHON CHCTEMBI OTcYeTa. [IOHSITHE CHIIBI, MACCHl M
UMILYJIbCA. Y paBHEHHE JBUIKEHHUS.
5. Lentp cummerpun (1eHTp Mace). Teopema 0 [BIIKEHUHU IEHTPA HHEPITHHA.

6. Momenr unepuuu Ttema. Teopema Illteitmepa. Moment cuibl. Moment wumimyisca.
YpaBHEHHE MOMEHTOB.

7. I'mpockonmueckuit a¢dexr. CBOGOAHLIE OCH.

8. PaGota n1 seprust B Mexauuke. 3aKOHbI COXPAHEHMS.

9. Ionsitre cunoBoro nosst. KoHcepBaTHBHEIE M HEKOHCEPBATHBHBIE CHITBL.

10. Cucrema ypaBHEeHNMH rasoyuHaMuki. J{BIKEHHE TeIl B JKUIKOCTSIX U razax.

11. Tlpunuun orsocurensHOCTH OifHinreiiHa. IJocTynar MOCTOAHCTBA CKOPOCTH CBETA.
JlopenueBo coxpaienne JIMHBL M 3aMe/IICHIE BpeMEHHU. PENSTHBICTCKIN HMITYIIbC.

12. Ionstue uneansuoro raza. OCHOBHOE ypaBHEHHE MOJEKYJSPHO-KHHETHYECKOH TEOPHH.
YpaBHEHHE COCTOSIHMS HjleabHOTO ras3a (ypasuenue Kianeiipona — Menjieneera).
PeiiTiHr-KonTp 016 Ne2

1. ¥Ypasnenue Bau-nep-Baarnsca. M30TepMbl peanbHbIX Ta30B.

2. Meracrabunbnoe cocrosiaue. Kpuruueckoe coCTOsHUE.

3. Dbdexr Jroyns — Tomcona. CxkikeHre ra3oB M NMOTyYeHHE HAKMX TEMIIEPATY.

4. Slsnenus neperoca: uddys3us, TENIONPOBOIHOCTD, BI3KOCTD.

5. OCHOBHbBIE TEPMOJMHAMUYECKHE IMOHATHS: BHYTPEHHsAS SHeprus, paboTa, TEILIOTA.
YpaBHeHuUE NIEPBOTO HAYAJIA TEPMOIHHAMHUKH.

6. Obparumbie u Heobparumble mporneccsl. Kpyrosoit nporece (mmkn). Huxn Kapro u ero
KIIJI mns uneansHOTO rasa.

7. Outponus. 3aKOH BO3PACTAHES YHTPOIMH.

8. 3axom  Kymoma. HanpsikeHHOCTh — SIEKTpOCTATHYECKOTO  mouist.  1loHsTHE
SIIEKTPOCTATHYCCKOro Mo, [ [puHImI cynepno3uIius aeKTpHYeCKuX IoJIeH.

9. Teopema I'aycca juis ameKTpocTaTHYeCKOro IOJSL B BakyyMme. llpumMenenue TeopeMsl
["aycca st pacuera nmoseii.

10. Torennman. Pasnocts noreHmuanoB. CBs3b MENY NOTEHIMAIOM M HAMPIKEHHOCTHIO
JNEKTPOCTATHUECKOTO TIOJIS.

11. TonapusopanHOCTE. JIH3NEKTpUYECKas BOCIPHUMUMBOCTL BEIIECTBA U €€ 3aBUCHMOCTD
OT TEMIIEPaATYPHIL.

12. Pacmipezienerine 3apsjios B MPOBOJHHKE. DNEKTPOCTATHICCKOE MOJIE BHYTPH U CHAPYIKH
IPOBOAHMKA. DJIEKTPOCTATHYCCKAS 3aIUTA.

Peiitunr-konrpoanNe3

1. XapakTepucTHKH DIEKTPUYECKOr0 TOKA M YCIIOBHS €ro CyIeCTBOBaHMA. PasHOCTH
HOTEHIHAIOE, IICKTPOABMKYIIAS CUIIA, HATIPSIKCHHUE,

2. Marnuraas waAykips. 3axon buo — Casapa. TloHSTHE MAarHHTHOIO MOJUL IIpunaIun
CYIEPIO3HUIUH MAarHUTHBIX 110JIei. MarHuTHEIH MOMEHT.

3. ITonsiTHE MaTHUTHOTO MOMEHTA aroMa. MoJIeKyJISIpHEIE TOKH.

4. Tunbr marnetukoB. Kpusas vamarnmunsanus. Touka Kiopu. JloMeHbL.

5. Ompir  @apages. Marautaeit  motok.  DJIC  wmmgyknmu.  OCHOBHOH — 3aKoH
3JIEKTPOMAarHuTHON HHAyKIH. [Tpasuio Jlenmna.

6. CoOosiHBIE M BRIHYKJIGHHBIC KoNieGanus. ['apMOHMIECcKe MEXaHHUeCKHe KONeOaHuUs 1 HX
XapaKTepPUCTUKK. DHEPIHs rapMOHHYECKHX MEXAHHUECKUX KOIeOaHuii.

7. Mexanusm 00pasoBaHHSI MEXaHHYCCKHX BOJH B ympyroit cpeme. llpojonpHele u
nonepeyYHsie BONHEL BojHOBOE ypaBHeHHE M €ro perreHue. |'apMOHMUYECKHE BONHEI M HX
XapaKTePUCTHKH.

8. Konebarensupiii  kouTyp. [l'apMoHHuYecKHe 9JICKTPOMATHUTHLIE KOJNeOAHMS M HX
XapaKTEPUCTHKH.

9. Cucrema ypasHeHH MakcBera. DIeKTpoMarHMTHOE TI0JIE.



10. Omexrpomarnurnas npupoma csera. llpumnwm Tioffremca. 3akoHbl OTpaxeHus u
TPEIOMIECHUS. AOCOJIOTHBIA U OTHOCHTEIIbHBI I0Ka3aTeNn IpesioMienus. IlomHoe BHyTpennee
orpaxxenue. CBETOBOJIBL.

1. Omrmyeckas mmma myrm. OnTadeckas pasHOCTh Xoja. Pacder mHTep(epeHIHOHHOMN
KapTHHBI OT JIBYX KOT€PEHTHBIX HCTOYHUKOB.

12. Ilpuamun  Toirenca — ®penems. Merox 3o @penens.  [IpsMonuneiinoe
pacipocrpanenue ceta. Judpaxnns Operens Ha KPYrIIOM OTBEPCTHH U JIUCKE.

KAUYECTBEHHBIE BOIIPOCKI JUIS ITIOTOTOBKK K PEUTUHI-KOHTPOJIIO

OcHOBBI KJTACCHYECKOH MEXaHHKH

Bapuanm 1 Bapuanm 2

1. Hactuua maccoit m npwkercs samemienno | 1. Opnoposmmblit  jmck  Bpamaercs ¢
N0 OKPYXKHOCTH C IIEHTPOM B To4ke () CO | 3aMEUICHHEM BOKPYI OCH, NPOXOAsiieil uepes
CKOPOCTLIO l_j Vkasare Ha PHCYHKE HEHTp JHUCKa HNEPIEHAHKYTAPHO  TNIOCKOCTH

HarpaBJIEHWsA BEKTOPOB yrnosof»i CKOpPOCTH Jucka.  Ykazate Ha PHCYHKE 1HEI.I'I]JH.BJ'IGHI-'IH
1

(), MOMEHTA UMITYJIbCa LO OTHOCHUTEIBHO | BEKTOPOB YIVIOBOH ckopoctu (), MOMG{ITa
TouKkK (), NMPOEKIHI0 MOMEHTA MMIYJIbCA HA | HMITyJIbca Ly, yrmoeoro yckopeHwst €0

¢b z L,, HopmansHoe Wy, TanreHuuansHoe MomenTa cuitbl M.

Wz wnonxoe W yckopenws.

oCk 8paujeHus

2. Kak onpenensiercst moment unepimu rena? | 2. Chopmynuposars Teopemy Llteitnepa.
3. Kax onpenensiercs moment cunbi? Ykasarb | 3. Kak onpepensercs MomenT umnyssca? Ykasath

Ha puUCYHKE BEKTOp MOMeHTa cunbl M | Ha puCYHKE BEKTOp MOMeHTa wHMIyibca L

OTHOCHUTENLHO TOUKH O. OTHOCHTBHLHO Touxu O.
@ z ® <z
F F
0 (0]
4. Ilorenumanbhas  oweprus  uwactuupl | 4.  IloTeHuManTbHAS — DHEPTHMS  YACTHLbI

OMHCEIBACTCA BbipakeHuem F, = 2x — 3x*. | ommceiBaeTcs BRIpOKEHUEM [, = 3x' ~12x. Ipu
Ilpy xakom 3Havennmu x wuacThua OyfeT | KAKOM 3HAYEHHWH X YCKOPEHHE YacTHlbl Oyer
HaXOIUTBLCH B PABHOBECHH? paBHO Hy/T10?

5. Cdopmysuposars  3akon  coxpanenms | 5.  CdopMmynmpoBarh — 3akoH  COXpaHEHHs
uMnynabca. [IpH Kakumx ycioBuAX pealibHO | MeXaHHYeckoH sHeprud. IIpu KakuX YCIOBHSX
BBINOIHAETCA OTOT 3aKOH Ha 3emie? peanbHO BBLINOJIHACTCA ITOT 3aKOH Ha 3emie?

6. Hamucars ypasnenue IBIKeHMs yisi Tena | 6. HamdcaTe ypasHenwe ABMKEHHSA ISl Teda
MacCcol m B 10J€ CHNBl TSDKECTH 3eMilM | Maccoll m, Ha KOTOpoe JEHCTBYET TONbKO CHJA
(cwioii conpoTHBIeHHs npeHeGpeun). CONIPOTHBIIEHHS, IIPONOPLHOHANIBHAS CKOPOCTH




7. 3aBUCMMOCTh MOTEHUHAIILHOM SHEPTHU OT
KOOPJIMHATHI PHBE/ICHA HA PHCYHKE.
Hapucyiite rpaduk kayecTBeHHOI
3aBMCMMOCTH CHJIBI 1011 OT KOOPIHUHATHI.

napabona

(x = 0 — Bepwuna napabonvi)

Eg

\ X
8. Kakue NOJIOKEHUS CJIEIYIOLIETO
YTBEPAAEHHS  CIPABCIIHBEI? Mowment

UMITYJIBCA TeJIa OTHOCHTENEHO OCH 3aBHCHT:

a) OT MAcCHI Tella,

6) MOMEHTa CHIIEL;

B) MOJIOYKEHHS OCH;

I) CKOPOCTH Tena.

ObocHOBaThL OTRETHI.
9. YenoBex CTOMT Ha Bpalaiouieics ckambe
JKyKOBCKOTO € TsKE/bIM CTEPIKHEM B pyKax,
PACIIOJIOKEHHLIM ~ TOPM3OHT&NBHO.  Eciu
CTEPIKEHb  [OBEPHYTH B BEPTHKAJILHOE
MOJIOXKEHHE, TO:

a) YMEHBLIMTCS MOMEHT HWHEpLHH
CHUCTEMBI;

0) YMEHBIIMTCS YIII0Bask CKOPOCTh;

B) MOMEHT HWMITYJIbCA CHCTEMbI HE
M3MEHUTCS;

I) YMEHBbUIMTCS KHHETHYECKAas 3HEpIrus
CHCTEMEI.

Bribpath 1paBUIbHBIE YTBEPKICHHUSA U
000CHOBATE.

MOJ’leKy.]'lﬂpHO-KHI‘IBTH'{eCI{aH Teopusn

Bapuanm 1

1. 3amucath OCHOBHOE  ypaBHECHHE
MOJIEKYJIAPHO-KMHETHYECKOH TEOPHH.
2. KaxoB cmbicit hyHKLIHN pacripeenenus?

3. Hanucare  dopMyny  omnpenenenus
CPEIHEro 3Ha4YCeHUs HEKOTOPOH BEJIMYMHLI X,
3Has QYHKIMIO pacripesencHust f{x).

4. Teno nepexoauT U3 COCTOAHMA 1 B
COCTOSIHME 3 OAMH  pa3  TMOCPSHCTBOM
nporecca 1-2-3, a apyro# paz 1-4-3. B kakom
MPOLECCE M3MEHEHHE BHYTPEHHEH 3Hepriu
Gonpiue: Al .; HIH AU, 457
I'a3 upeanbHBIA.

7. 3aBHCUMOCTB CHJIBI IIOTEHLUAILHOTO MOJISI OT
KOOpJIMHATEI ~ TIPMBEJEHAa  HA  PUCYHKE,
Hapucyiire rpaduk kauecTBEHHOMH 3aBUCUMOCTH
MOTCHUUAILHOM SHEPTHH OT KOOPUHATHI.

F

Bepuwiuna napabonvi

&

8. Kakue nyHKTBI CIHEOYIOLIErO YTBEPIKACHHS
crpaBeUIMBLI? MOMEHT UHEPLMHK Tella 3aBHCHT:
a) OT MOJIOIKEHHMSI OCH BPAIEHHS,
6) MOMEHTA CHJIbI;
B) Macchl Tejla;
I') YIJI0BOI'O YCKOPEHHs Tena.
O6G0CcHOBATE OTBETEI.

9. B kakux cucremax orcuera JeHCTBYIOT
LenrpobexkHas cuna u cuna Kopuonuca?

HACAILHOI0 ra3a M HAa49aJIa TePMOIHHAMUKI
Bapuanm 2

1. Yro HasbplBaeTcs 4MCIOM cTereHell cBobobl
MEXAHHYECKOH CHUCTEMBI?

2. KakoB cMBICIT YCJIOBHSI HOPMUPOBKH (BYHKITHH
pacrpenenenus?

3. BeIpasurh BepoATHOCTE Hepe3 (YHKIMIO
pacrnpenesieHus!.

4. Teno nepexoauT U3 cocTosiHus | B COCTOSHUE
3 oupuH pa3z nocpeacTBoM mpouecca 1-2-3, a
apyroi  pas  1-4-3. B kakom npougecce
U3MEHEHHE BHYTpeHHel sHepruu Gonbiie: A U).
a3t A Up43? Tas ujeaibHbi.
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9. Yemy paBHO YKCIIO CTeneHeil croGobl A1t
monekyibl CO, ¢ yuerom koiebaTeibHOro
ABMIKEHUST MOJTEKYJT?

10. B jaByx cocymax TnpH KOMHATHORM
TeMIeparype XpaHures rmo 1 momo rasa. B
IIEPBOM COCYE ra3 COCTOUT U3 OJJHOATOMHBIX
MOJIEKYJI, @ BO BTOPOM — W3 JBYXaTOMHBIX.
Onpenenurs OTHOLIEHHE BHYTPEHHHX
oHepru# sTux razos Uy/U5?

! v
9. Ilpn xaxux ycnousx (o p u T) raz MOxKHO
CUMTATh MJIEAIbHBIM?

10. B jmByx cocymax TnpM KOMHATHOM
TeMreparype xpanurcs no 1 momo rasza. B
[EPBOM COCYAE Ia3 COCTOMT M3 OJHOATOMHBIX
MOJICKYJI, @ BO BTOPOM — M3 TPEXaTOMHBIX.
Onpenenuts OTHOILIEHUE MOJTSPHBIX
TEMJIOEMKOCTEH 9THX Ta30B MPH [OCTOAHHOM
obbeme?

DIEKTPOCTATHKA U XIOCTOSIHHBIA TOK

Bapuanm 1
1. ChopmynupoBats Teopemy [aycca s
BEKTOpa E.
2. HamucaTe rpaHWuHble YCJIIOBHS IS
HOPMaJIbHBIX ~ COCTABIIMIONIMX  BEKTOPOB
HATIPSKEHHOCTH 7| 3NEKTPHYESCKOTO
CMELIEHHUs HA TPAHHIE JIBYX JHAJIEKTPUKOR.

3. B uém cmblcn
3aLUTEI?

4. Uemy papeH TOTEHUMAN B LEHTpe
3apsbKkeHHOro  konmeua @p? OOBACHHUTD.(CM.
PHUCYHOK)

AIEKTPOCTATHUECKOH

~\

Nog

5. llomas s3apsskennas cdepa okpyxeHa
chepuyecKUMH CIIOAMU JIMDJIEKTPUKOR (CM.
PHCYHOK)

ITocTpouTh 3aBUCHMOCTb HAPSIKEHHOCTH OT
panuyca E(r).
6. Disnueckuii

CMBICTT  JIUYICKIPUYECKOH

Bapuanm 2
1. CdopmynupoBatb Teopemy Iaycca juis
Be:c'ropafj.

2. Hanucarb  rpaHuuHBIE  YC/IOBMA  JyId
1

TAHTEHIHAJIBHBIX COCTABISIONIAX BEKTOPOB ET
1

7 DT Ha rpaHuLie pasjiena IBYX JUAJICKTPHKOB.

3. Hanucatre BBIpaXXeHUs JUTs IJIOTHOCTH SHEPTUU

HJIEKTPUYECKOTO TI0JIS.

4. HeMmy paBHa HanpKEHHOCTH B [EHTpE

3apAKEHHOro Komnblia Fy (eM. pucyHoK)?

AN

5. Tlomas 3apsbkeHHas cdepa  OKpy)keHa
CpepuUeCKUMH  CIOSAMH  JAMANEKTPHKOB  (CM.
PUCYHOK)

£€=3

r

HOCTpOHTb 3aBUCHUMOCTD IOTEHLHAIA OT paguyca

o(r).

6. Duznueckuit CMBICI BEKTOpa

9



MPOHHLIAEMOCTH CPEIIBL.

7. UTo Takoe MICKTPOABMIKYILAs cuia?

8. Chopmynuporars 1-i 3axon Kupxroda.
9. 3anucars 3akon Oma B NoKalibHON opMme.
10.  Cyte  Kinaccuueckod  3MeKTPOHHOM
TEOPHH DJIEKTPOITPOBOJIMMOCTH METAIIOB.

11. Paccuntath nppkyisiuuio sekropa £ 1o
3aMKHYTOMY KOHTYpY ABCDA w cpenats
BBIBOJIbI O IIOTEHLIHAJIEHOCTH T10J151.

TOJISIPU30BAHHOCTH P
7. Yro Takoe HanpspkeHHe?
8. Ciopmynpoats 2-i 3akon Kupxroda.

9. 3anucats 3axon Jhoyis—JIeHua B JIOKaNbLHOM

(dopme.
10, B uéM  COCTOMT  HEAOCTATOYHOCTH
KJIACCHYECKOH DAEKTPOHHOM TEOpHH

AIEKTPONPOBOAMMOCTH MCTaJIoR?

11. Paccumrars wuupkynsumio Bexropa FE no
3aMKHYTOMY KOHTYPY ABCDA u clienarh BLIBO/IbI

O NNOTECHIUAJIBHOCTH I10J151.

MarnuTHoe noJjie u ICKTPOMATHUTHAST HHIY KM I

B
A ,|r o }_ \ |
| |
| |
| |
. |
D ‘.f = __\; \i ; % (3.
i E B - youy E.
Bapuanm 1
1. PackpeITh TIOHSITHE. MaruuTHas

HHIYKIHs, €€ CMBICIL.
2. CdopmyaMpoBaTe 3aKOH TOJIHOTO TOKa

n7s Bexropa B
3. CdopmynupoBarb IpaHHYHBIE YCIOBHS
s TaHTeHIHAJIbHBIX COCTARJISIONTHX

BekTopoB B u H .
4. Yemy paBeH MarHMTHBIH MOMEHT P,

BUTKa ¢ TokoM [? Kynma o nampamnen (cm.
PHCYHOK)?

D

‘ 4

5. B uém  sawmodaercs  SIBICHHE
SNIEKTPOMATHWTHOH MHJIYKLMH, 4eMy paBHa
DC? Chopmymmporats npasuiio Jlenua.

6.ITpoBoasmas nepemMeIvKa JIBHAKETCS BLOb

NpOBOASALIEH paMKH CO CKOpocThio U B

MarauTHoM 1ojie B . Vkasars HarpaspJICHHC
HHAYKIHMOHHOI'O TOKd.

Bapuanm 2

1. Cdopmynuposars 3akon buo u Casapa, ero

(du3nyecKuit cMeIC.

2. 3aKOH IOJIHOTO TOKA JUIst BekTopa 1 .

3. I'paHuuHble yCIOBMS JUISI  HOPMAJbHBIX

COCTABJAIOIIMX BekTOpoB B u [

4.Yemy pareH
MOMEHT D,

opOuTANBHBIH

CKOPOCTLIO D ?

VYkaszarb ero HanpaejieHue (CM. puc. ).

~CtD

e ‘

C:I-—

% Spnenue CAaMOMHAYKLIMH
B3auMOMHAYKIMH, uX DJIC.

6.Ilposoasiiuas mnepeMbluKa JIBHIKETCS  BIOJb
L

NPOBOAALICH pPaMKM CO CKOpPOCTBIO U

MarHuTHoM Tiojie B . VYkazarb HallpaBJICHHE

HHAYKIHOHHOI'O TOKA.

10

MAarHUTHBIH
3JIEKTPOHA ¢ 3apiaoM e |



8 T | ]
| | ’7 ’ ’
7. Mau rpad Mk u3MEHEHHsS MATHUTHOTO 7. lan rpadvk M3MEHEHHA MATHUTHOTO MOTOKA
MOTOKA OT BPEMEHH, OT BPEMEHH,
()]
[0)]

napabonda ¢

GEPUIUHOU

Kaxk U3MEHsETCS BEJTHYHHA OJC | Tloctpours  rpadux  3aBucumoctd  DJIC
JIEKTPOMArHUTHOH MHJyKLIMK CO BpeMeHEeM? | 9j1eKTPOMArHUTHOM MHILKIHH OT BPEMEHH &(f).
[Tocrpouts rpadux g41).
8. [IlpamoyronsHeiii npoosnouHelii Butok | 8. [IpamoyronbHeiii MPOBOJIOUHbIH BUTOK JIEIKHT
JIEKUT B INIOCKOCTH C JUIMHHBIM MPSAMBIM | B IJIOCKOCTH C AJTHHHBIM [PSIMBIM [POBOJIOM, IO

TMPOBOIOM, 11O KOTOPOMY MPOTEKAET TOK . KOTOpOMY IIpoTeKaeT ToK 1.
1% V
/ —» /
Buroxk TAHYT BITPABO. Hokasare | Burox Tanyt Brpaso. [lokaszarte wanpasienus
HaNpaBJICHHA TOKA, WHAYLMPOBAHHOIO B | TOKA, MHAYLMPOBAHHOIO B BHUTKE, M CHI,
BUTKE, ¥ CHJI, ICHCTBYIOLIMX HA €rO JIEBYIO H | JEHCTBYIONMX HA €ro JIeBYl0 M  IpPABYHO
TMPaBylO CTOPOHBI CTOPOHBI.

9. Uemy paBHa LMPKYJAUMS  BeKTOpa 9. Uemy paBHa LMPKYIILMS  BEKTOpa
manpokennoctd  H no  samkmyromy | MATHHTHOH MHAYKLMH MO 3aMKHYTOMY KOHTYPY

?
koHTypy? Ha pucynke mokazauer: | — Toku
MPOBOAMMOCTH,  — MOJIEKYJISIPHBIC TOKH.

Iz

LA

A
_/

Iv2

KoHmyp

11
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10. ITpupopa deppomarneruzma.

I3

10. IIpupona nuamarnetusma.

Mexanngyeckue K0J1e0aAHNT U BOJIHBI

Bapuanm 1

I. Yro naswiBaercst (asoit rapmoHmueckoro
xosebanus?
2. KakoBa pasHocTs (a3 ABYX MasiTHHKOR
(BTOPOro  OTHOCHTENIBHO — TIEpBOro) (M.
PHCYHOK)?

LAY

2
Kpaiinee nonooicenue

3. Touka yuacrByer B aBYX

NEPNeH/IMKYAPHBIX  KoJeDaHMsX.

(urypa JInccaxy y(x) nonyuaercs, eciu
y = 2cosTt,

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

B3aUMHO
Kakas

4. Cnoskure rpaQiuecku aBa rapMOHHYECKHX
OIMHAKOBO HANPABICHHBIX KOJTeOAHUS paBHBIX
MEPHONIOB, ~ HO  CMEWIEHHBIX 10  (ase
OTHOCHTENIbHO JPYr ApPYra Ha T, aMILIMTY/IbI
cootHocsaTest Kak 3 : 1. Byner nu konebanue
rapMonuueckum?  Yemy pasHa  uacrtora
CIIOKHOTO KoneOaHus?

5. JlaHo HarpapjieH{e CMEIIeHHs YacTHIL,
Kyna newkercs Bosa (Bieso, snpapo)?

6. Hanmcars juddeperimansroe ypapuenue
3aTyXaloLuX Kosiebanuit 1 ero peuienue.
Kakos cmbicn koodpunmenta saryxanus,
nobporHocTH?

7. JlaHo ypaBHEHHE BOJIHBI

Y A sin2n(t/T-x/A), tne A, T, A
TOJIOKUTENbHBIE BEJIMYHHBI, KOTOpBIC
ONMHUCLIBAIOT BOJIHY. Yemy paBHAa ckopocTs
BOJTHBI?

8. Uro Takoe (hasosas CKOpPOCTE, rpyIITIOBas
CKOPOCTB BOJIH?

9. Yto HaseiBaeTcs uHTEP(EpEHLME BOMI?
10.  Ilepmop  komeGaHuit  NpysKUHHOrO
MagTHMKa pasBen 7. Maccy  MasTHHKA
yBenuuuiIn B 4 pasza. Kak u3amenutcs nepuos
xoneGaHui?

Bapuanm 2

1. Yro HaseplBaeTcst IJIMHOMH BOJIHbI, BOJIHOBBIM
qucaom?

2. Kakosa pasHOCTH (ha3 JIBYX MAasTHUKOB
(BTOPOTO OTHOCHTENIBHO MEPBOTO) (CM. PHCYHOK)?

LLLLLS S

<

i 2 4
Kpaiinee nonoorcenue
3. Touka yuacTByer B  JABYX  B3aHMHO

NepHeHIMKYISApHBIX Konebannax. Kakas durypa
Jluccaxy y(x) nonyuaercd, eciu
¥ =2cosmt,

x = 4cos(nz + ).

4. Cnoxure rpadyecku 1Ba rapMOHHYECKUX
O/IMHAKOBO HAPABJIEHHbBIX KonebaHus, y
KOTOPBIX HaCTOTBI COOTHOCATCS Kak | @ 3, a
aMmIiuTy bl Kak 2 : 1. byner i konebanue
rapMonnyeckum? Yemy pasHa 4acToTa CINOKHOIO
konebanus?

5. Jlanio Hanpasienue cmerenus sactai. Kyna
ABMIKETCS BOJIHA (BJIEBO, BIIPABO)

6. Hanucats BostHOBOE ypasnenue. [TosicHuTs ero
CMBICIT

7. CMelleHre YacTuIl cpesibl B MIockoil Geryrmeii
3BYKOBOH BOJIHE BBIPAKAETCA COOTHOLLIEHHEM
E=Eycos(ot—xx). Haiitu ckopocTh  cMewwenus
YaCTHL B 9TOH BOJIHE.

8. Kax obpasyercs crosuas sonna? Omucars eé
XapakTepHble ocobennocty. Harmcars ypapHeHue
CTOSIYEH BOJIHBI.

9. Kak obpasytotcs Guenus?

10. Yro HasbIBaeTCs MEXaHHUECKHM PE30HAHCOM,
PE30HAHCHOH YacTOTOH?

12



Onruka

Bapuanm 1 Bapuanm 2

1.Chopmynuporars npunumn roiirenca. 1. Chopmynuposarh 3akoHbI OTPOKEHHS K
LPETOMIICHUSL.

2. OnTryeckast iHa MyTH. 2. Onrruueckas pasHoCTh Xoa.

3. Tonockl paBHO# TONLIMHBI. 3. IMosock! paBHOIO HakIOHA.

4. Tudpakuus Openes. 4. Jludpaxums Opaynrodepa.

5. EcrecTBeHHDII M MONAPU30BAHHDIN CBET. 5. Honspuzaumu npu oTpaskeHuu u
NPEJIOMIIEHHU,

6. Ha mytu ectecrsenHoro ceera momerens | 6. Yrou MEXIY  [IaBHBIMH  TUIOCKOCTIMH

1Be TUIACTUHKH TypMaJiuHa. Iocne | mongpuszatopa  u  ananusaropa pasen 30",

MPOXOACACHUS TUIACTHHKK | cBer mosnHocTeio | Onupenenure H3MEHCHUE HHTCHCHBHOCTH

nonapusosan. Eciu J; uJ, — MHTEHCHBHOCTH | MpOIIEIEro UCpE3 HUX CBETA, ECITH YIoJl MEXLY

cBeTa, [POLICALIETD TUTACTHHKY | TIABHLIMM INIOCKOCTAMHU ByeT cocTasisTh 45°,

cooTtBercTBeHHO 1 1 2, u J,=3],/4, uemy Torna

Oyaet pasen yron Mesxay Hanpasienusmu OO
nQ’0’?

Hpomemy’roqﬂaﬂ arrecranus Mo HToraM OCBOECHHSI AHCHHITITHHBI

BOITPOCBI K DK3AMEHY

I. Mexanuxa

1. Mexanuueckoe [BHKEHHE KaK NpocTeHiuas dopma aBmkeHHs marepun. CucremMa oTcueTa.
Hpunumn otHocurensHocty Nanunes. TpeoGpasosanus [ammes. Panuyc-ekrop.

2. Marepuasbnas Touka (vacruna). Tpaekropus. Pajuyc KPMBH3HBI TpaeKTopuu. JInnelinas ckopoctn
n iuHeliHoe yekopeue. [loctynarensHoe Busikenne Teepioro Tena.

3. Tawrenumancnoe w nopmameHoe yckopenwe. Ceasb MEXKIY JIMHEHHBIMM M YIJIOBBIMU
KUHEMATHYECKUMH BEJTMYMHAMU.

4. Ilepeelit 3akoH HeloToHA M noHsTHE MHEepLHaIbHON cucTeMbl otcuera. Bropoit 3akon Hetotona 1
TMOHATHC CHJIbI, MACCRI M HUMMyJIbCa. YpapHenue apwkenus. Tperuii sakon HetoTona u npeneins ero
TIPUMEHUMOCTH.,

5. HerHepumanbubie cucreMbl oTcueta. AGCOMIOTHBIE U OTHOCHTE/BHDIE CKOPOCTH M yckopeHue, Culibl
HHEPILHH.

6. Cucrema MarepuanbHBIX TOYEK. Henrp unepimm (uentp mace). Teopema o aBKeHHH LeHTpa
WHEPLMH.

7. Ilonstre abcomoTHO TBEPAOro Tena. MOMEHT HHEpPLUH Tela.

8. Teopema Illreiinepa.

9. MomeHT cuibl. MoMeHT umitysibca, YpaBHeHHe MOMEHTOB. YpaBHEHUE BPAIIATENLHOrO JBHKESHMS
TBEPAOI'O Tella OTHOCUTENBHO HENOABMIKHON OCH.

10. I'mpockonnueckuii agdext. CoGoaubE OCH.

11. 3akon coxpaHenus ummyiibca u TpeTHii 3akon HeioToHa.

12. 3axoH coXpaHeHHs MOMEHTA UMITYJIbCA.

13. PaBoTa n sHeprus B MexaHuke. DHEPrHs KHHETHYECKAs U TIOTeHIIHATHHASL,

14. Tlonsirue cnitoBoro nosmst. CBA3sk METY HOTCHLMATBHOMN SHEPryeH 1 CHIIoH.

15. 3akon coXpaHeHns MexaHuuecKoi SHepruu.
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16. KoHcepsaTuBHbIC 1 HEKOHCEPBATHBHBIC CHITHL, KoHcepsaTiBHas 1 qMccHaTHBHAS CHCTEMDL.

17. 3amaun MeXaHUKH KMAKOCTEHM M rasos.

18. Ypasuenue Ditnepa.

19. Ypapuenue HepaspbiBHOCTH. Ypasnenue bepryim,

20. Cucrema ypaBHEHUI ra30(MHAMUKH.

21. Hupkynauust ckopoctn. IloTeHmanbHoe 1 BUXpeBoe axeHus. Teopema XKykosckoro.

22, JlamuHapHbIi v TYpOYIeHTHBIN PENKMMBI TEUCHHU.

23.Teuenne Baskol xunkoctu., Gopmyna [lyaseiins.

24. Ilpunumn oTHOCHTENBLHOCTH DitHTeiina. Poss ckopocTH ceera. Iloctynar nocrosersa ckopocTu
ceera. lIpeobpasosanus Jlopenna.

25. JlopeHLEeBo COKpaLIeHHE IJIMHB] 1 3aMe/I/ICHHEe BPEMCHH,

26. Pensrusucrekuii umnysse. BaauMocsssb Macces! 1 SHEPIHH.

I1. OcHoBBI MoIeRyISIPHOI PH3HKH 1 TEPMOIHHAMHKH

L.ITonsite  wmpeansHoro  rasa. MouiekyIIPHO-KHHETHYECKOE  TOJIKOBAHHE TEMIEPATYpPbI.
Makpockonuueckue napamerps CHCTEMbI.

2.BHyrpennss oHeprus upeamsHoro rasa. Yucno crenemeii cBOOOAIBL. 3aKOH pasHOpacTIpesneneHus
SHEPIHH.

3.laenenne raza ¢ ToukuM 3peHus MOJICKYIIAPHO-KMHETHIECKOH Teopun. OCHOBHOE YpaBHEHHeE
MOJIEKYJIAPHO-KHHETHYECKOM TEOpHH.

4.YpaBHeHUe COCTOSIHMS HACAILHOTO I'aza (ypasnenue Knaneiipona — Menjeneesa).

5.JluHamudeckue u craTucTUYeCKHe 3aKOHOMEPHOCTH B (husuie. CTATHCTHYECKUI METON HCCIIeI0BAHMS
cuctemel. [onsrue o dynkuum pacnpenesenus.

6. Dasosoe npoctpancTro. Mazosas Touka, (hasosas guetika. CraTucruyeckoe ycpeanenue.

7. Pacupenenenue Makcsenna. Cpenue CKOPOCTH MOJIEKYI.

8. bapomerpuueckas dopmyia. Pacnipenenenue Bonbimana.

9. Pacnpeneienue Maxkceernna — Bonbivana.

10. Ypasuenue Bau-nep-Baankca. HMzoTepMbl peanbHbIX razo.

I'l. Metacrabunsroe cocrosnue. Kpuruueckoe cocrositie.

12. BHYTpeHHSIs 51eprus peaibHOro rasa.

13. Dddexr Hxoyns — Tomcona. Cixuskenue razos u TOJy4EHHE HU3KUX TeMIIeparyp.

14. XapaxrepucTHKa JUIKOTO COCTOSHUA. BImKHui HOPS/IOK.

15. IosepxnocTHoe Hatskenue, CHITBL, BO3HUKAIONHE Ha KPUBOH MOBEPXHOCTH XuaKoCTH. Dopmyna
Jlanyaca. CMauMBaHye W KATWUISIPHBIE SBJICHNS.

16. Kpucrannnueckas permerka. anbumit Nopsiok. Yripyrast ¥ miacTuyeckast nedopmanus TBEpIbIX
Tes1. 3akoH [Nyka.

17. ®aswr Bemecrsa. Mcnapenne u konnencamms. ILiasienme u Kpuctamnusauus. Mazopas quarpamma.

18. Mousrue cronkHoBenus. Yrpyroe u HEYINIPYroe CTOJIKHOBEHHE,

19. IlpuuensHoe paccrosuue. OddexTrBHOE Cceuenme paccesHus. Cpennsis  nymMHa cBoGo/HOIO
npobera.

20. flenenue nepenoca — nuddysus.

21. SlBnenne nepenoca — TEIIOMPOBOLHOCTS.

22. Senenue nepeHoca — BI3KOCTD.

23. OcHOBHEIE TEPMOJMHAMUYECKHE MOHATHI: BHYTPEHHAS dHEprus, pabora, Teriora. YpaBHeHHE
NEePBOro HA4ana TepMOJUHAMHKH.

24. 3aBHCUMOCTD TEIIOEMKOCTH HIEATBLHONO ra3a OT BHAa nponecca. Pabora, cosepriiaemast razom mpu
M30MpoLeccax.

25. Annabarndeckuit npouece.

26. O6parumble U HeOBpaTUMBIE TPOLIECCHI, Kpyrogoit mpouece (umin).

27. lMuxn Kapuo u ero KI1JT fuist upeansHoro raza.

28. TlpuHIMN JeiCTBYUS TEIIOBOrO JBHUTaTENsl M XONOAHIBHON MALIHHDI.

29. Ourponus. 3aK0H BO3pacTAHHS IHTPOTIHH.
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30. Craructuueckuii Bec (TepmoMHaMUUecKas BEPOATHOCTD). CTaTHCTHYECKOE TONKOBAHUE BTOpOro

Havana TepMOIHHAMHKH.
L DuexTpuyecTso m MarueTnsm

1. 3akon Kynouna. Hanpsxenuocts dJIEKTpocTaTHIECKOro nos. IonaTue snekrpoctaTuyeckoro moss.
HpuHumn cynepriosuinm snextpuueckux nosei.

2. ITorok HanpskeHHOCTH, Teopema I'aycea ana snexrpocratnyeckoro nons B BaKyyMme.

3. Ilpumenenue Teopemsr I'aycca s pacueTa mnoJei.

4. PaboTa cHIT 3JIeKTPOCTATHYECKOTO TOJIsL. LMpKynIsLyst HanpskeHHOCTH HIEKTPOCTATHYCCKOrO 1OJT,

5. [Tlotenuman. Pasnocts notenumanos. Cessb MENAY TMOTCHUMAIIOM M HANPSHKeHHOCTHIO
AJIEKTPOCTATHYECKOI'O TOJIS.

6. Ceoboaubie U CBA3aHHBIC 3aps/ibl B BEIIECTBE. TUIBI JIMANEKTPUKOB. WMonnasi, snekrponHas w
OPHEHTALMOHHAS TOJISAPU3ALIHSL.

7. TlonspuzoBanHoCTS, HuasiexTprueckas BOCHPUMMUYMBOCTL BELECTBA M ce 3aBUCHMOCTL  OT
TEMIIEPATY PbI.

8. Teopema Iaycca s SICKTPUYECKOrO  MOJAs B JAMAIEKTPHKE. NEKTPUYECKOE CMELICHHE.
HusnexTputeckas NpoHUIAEMOCTE cpetbl. Hanpskennocts snextpuyueckoro moss s JIADIIEKTPHKE.

9. I'panuyHbIe yenoBus s HIEKTPUYECKOrO T0JI HA PPAHHLIE Pa3ziena “/IMIEKTPUK — JHBJICKTPHK

10.  Pacnpenenenue 3apsmos B [POBOJIHUKE. DJIEKTPOCTATHYECKOE MoJie BHYTPU M CHapy:Ku
[IPOBOJHHKA. DJIEKTPOCTATHYECKAS 3allHTA.

I'l. DnextpoemkocTs yeauuentoro NPOBO/IHHKA, CHCTEMbI MPOBOAHUKOR M KOHIEHCATOPA.

12, DHeprus 3apsukeHHBIX YeMHEHHOro NPOBO/IIHMKA, CHCTEMBI IPOBOJAHHMKOB M KOHJEHCATOpA.
OHePrus 3eKTPOCTATHYECKOTO 110715 OB BeMHAs [I0THOCT] 9HEPTHH BJIEKTPOCTATHYECKOTO MOJTA.

13. Xapakrepuctuku snexrpudeckoro nons u YCJIOBHSL ero cymecTBoBanus. Pasnocrs norenuumanos,
DJIEKTPOABUIKYLIAS CHIIA, HANPSKEHMUE.

14, Knaccuyeckas sJiexrpoHHas TEOPHA SIIEKTPONPOBOAMMOCTH METAIIJIOB U €€ HElOCTATOYHOCTE.

15. Beison 3akonos Oma u Jloyist — Jlenna uz ANMEKTPOHHBIX TIPE/ICTABIICHHH.

16. Monusanus monexyn u atomos, pexomOunanus noHoB. Pabota MOoHH3ALMY, VY apHas nonusais.

17. HecaMOCTOSITE b HBII M cAMOCTOATE bHbII FA30BbIE paspsapl.

18. Toustne o miasme. CrocoGbl co3nanms miasmb, KBasunelTpansHocts 1miasml, Hebaeckmii
paauyc skpanuposanus. [lnasmennas yacrora.

19. HuskoremreparypHas mazma u ee [IPUMEHEHHE,

20. BeicokoTemnepaTypuas niasma. IpoGnema ocyiuecTrieHus YHpaBjIgeMoro TepMosAepHOro
CHHTE34.

21. 3akon Amnepa. Maruurhas MHAYKIMS. 3akoH buo — Casapa. IToHsiTHe MAHMTHOrO oS
IpuHimn cyneprnosuuum MaruuTHBIX Hoaei. MaruuTHbi MOMEHT.

22. MaruuTHoe 11011e NPSAMONMHERHOTO 1 KPYTOBOI'O TOKOB.

23. LlMpKy/IALMsS BEKTOpA MArHMTHOM MHIYKUUW. 3aKOH NOJIHOro Toka. MarHUTHOE mofie ATHHHONO
COJIEHOMIA M TOPOHLIA.

24. Maruurioe B3aMMOZIEHCTBHE TOKOB M eJIMHULA CHIIbI TOKA — amriep.

25. MMBapHAHTHOCTh 2JIEKTPUYECKOro 3apsnga. Buxpesoe nosie aemxkyierocs sapsna. Marnetusm kak
pesisTUBHCTCK Ui hhekr.

26. JIpikeHne 3apsHKeHHBIX YaCTHUL B SNEKTPUYECKHX U MATHUTHBIX TTOJISIX,

27. Sdpdexr Xomna. [purmmn peiicTeus YCKOpUTEIIEH 3apsKeHHBIX YaCTHII,

28. [onsTHEe MATHATHOrO MOMEHTA ATOMA.

29. MHKpO- U MAKPOTOKH. Monexynspusie Toku. MaruurHas BOCIIPUHMYHBOCTE BELLECTRA.

30. 3akoH MONHOTO TOKA JUI MAarHUTHOTO TIOJS B BeliecTee, HanpskeHHOCTh MarHMTHOrO mnons.
MaruuTHas npoHuLaeMocTs cpesl. WHAYKIMA MAPHHTHOTO MOMSI B BELECTRE.

31. I'pannynble yCII0BHS 15l MAMHMTHOTO 110JIS Ha IPaHHULE pas/iena IBYX Cpel,

32. Tunst marnetrkos. Kpusas namarnuunpanus. Touka Kiopu. Tomennr.

33. Onwir Mapages. MarHuTHbIH MOTOK. OHC wmunyxumn, OcHOBHOM 3akoH AJIEKTPOMArHUTHOM
uHayKuud, pasuno Jlenna.
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34. CamouHmyKUMs ¥ B3aMMOMHIYKLMS. WMHAYKTHBHOCTL M B3aMMHas MHIYKTHBHOCTB. TOKH
PasMBIKAHUS U 3aMBIKAHUS.

35. Dueprus maruuTHOro nons. O6beMHas [I0THOCT SHEPrHH MAarHWTHOTO I10JIs.

IV. Kosrebanust u BoJHDBI

1. CBoGofHble ¥ BBIHYIMKICHHBIE KONMEGAHMSL. l'apmonnueckue Mexanuueckve konebanus u mx
XAPaKTEPHUCTUKH.,

2. OHeprus rapMOHHYECKHX MEXAaHHUECKHX  KOJIeGaHMii. llonsTne © rapmoHmueckom wu
aHrapMOHHWYECKOM OCLMILIATOpE.

3. Cnoxenue 0IMHAKOBO HATIPABJICHHBIX rapMOHHUECKHX Konebanuid, Bruenus.

4. CriojkeHue B3aUMHO TNCPHCHAHKYIAPHBIX TaPMOHHIECKUX Konebauuit. Dduryprl JIuccany.

5. 3aryxaloummpe MeXaHHYecKHe KOaeOaHus., Yacrora, koapduurenT 3aryxanus, norapumMuueckuit
JEKPEMEHT 3aTyXaHHs MEXaHHUYECKUX KOIeOaHuH,

6. BriHy)KeHHBIE MexaHHUYecKHe KoJeOaHus. AMIIMTYa W (haza NpU BHIHYIKACHHBIX MEXAHHUECKUX
KoneGaHusX.

7. Mexanuueckuii peszonanc. Pesonanchbie KkpuBbic. COOTHOMIEHUs MeXy (hazamMM BIHYKAAIOLIEH
CHIIBI ¥ CKOPOCTH IIPH MEXAHMYECKOM PE30HAaHCe.

8. Mexann3am o6pa3oBaHus MeXaHUYECKUX BOMTH B ynupyro# cpeae. IposionbHbie v onepeuHble BOJHbL.
Bonnosoe ypasnenue u ero peurenue. 'apMoHuUeckme BOMHbL U UX XapaKTePUCTHKH.

9. ®azoBas CKOPOCTh M AMCTIEPCHS BOJH. BONHOBOM Haker 1 TPYIIOBas CKOPOCTh.

10. TTonsTHe 0 KOrepeHTHOCTH. HMurepdepenuus sosn. CTosaue BoSIHBI.

I'l. KoneGarenbupiit koHTYp. ["'apMonnyeckue SJIEKTPOMATHUTHBIE KOJIEOaHUsA N UX XapaKTepPHUCTHKH,

12. 3artyxalome  9neKTPOMAarHUTHBIE — KOMeGAHMS. Yacrora, kosaduument  saryxamus,
JOrapuQMUYECKHi  IeKpemeHT  3aTyxaHus JNEKTPOMArHUTHBIX  Konebaumii.  J{o6poTHOCTE
KOJIe6aTeNBHOrO KOHTYpA.

13. BbIHyXIEHHBIE — 3JIEKTPOMATHUTHBIE  KOJICGAHMSL. AMIiMTYia M dasa  BBIHYAICHHBIX
3JICKTPOMATHUTHBIX KoTebanuii,

14. @apajeeBckas M MaKCBEUIOBCKAs TPAKTOBKW SIBJIEHHMs SJIEKTPOMArHHTHOM MHAYKUMH. Tok
CMEILEHHS.

15. Cucrema ypasnenuit Makcsenna. DNeKTpOMarHuTHOE T01e.

16. BonHoBoe ypaBHeHHe /151 5MEKTPOMATHUTHOIO OIS H €ro petterHne. CkopocTh pacnpocTpaHeHus
3JIEKTPOMArHHTHBIX BOJIH B Cpe/iax.

17. OcHoBHbIe CcBOMCTBA 37MEKTPOMATHHTHBIX BOJH. DHEPrusl W NOTOK SHEPIMH SNEKTPOMATHUTHBIX
BosH. Bekrop [lolHTrnira. MMItyibse siekrpoMarHiTHOrO 11oJs.

V. Onrnka

I. Onexrpomarnurhas npupona ceera. Ipunipmn Tiokrerca. 3akoHbl OTPKEHHS M NPEIOMIICHHUS.
AGCOMIOTHBIH M OTHOCHTENLHBIH  IOKA3aTENH npenomnenns.  llonHoe BHyTpeHHee oTpaskernue.
CBeToRO/IBI.

2. KorepeHTHOCTb ¥ MOHOXPOMATHYHOCTH CBETOBBIX BOJIL. Bpemennas korepenrnocts. Bpemst u
IUTHHA KO'ePEHTHOCTH.

3. Onrtnueckast amuHa nytu. Onraveckas PasHOCTL Xoja. Pacuer nuTephepeHiiHoHHON KapTHHBI OT
JIBYX KOI'€PEHTHBIX HCTOUHHKOB.

4. Iosockl paBHOM TONLMHBI ¥ PABHOTO HAKIIOHA.

5. IlpocTpancTBeHHAS KOrePEHTHOCTD. Pannyc KorepeHTHOCTH.

6. lpunuun [Molirenca — ®penens. Meroa 301 ®peneist. psmonuueitHoe pacripocrpanenne ceera.
Jludpakuus Dpeness Ha KPYrJoM OTBEPCTHH | JIMCKE.

7. Mudpaxims DpayHrodepa oT GeCKOHEUHO JUTMHHOM NPSIMO e .

8. Jludpaxuus Opayurodepa na O/THOMEPHOH TN PAKLIHOHHOMN peleTKe.

9. lonsTuHe o ronorpaduu.

10. EcrecTBeHHBIi ¥ NMONAPU30BAHHDIN CBET. [onstipuzanus IpH OTpaXkeHUH U NPEIOMICHHH, 3aKOH
bproctepa.

1. Homspusaums npu aBoiiHom myuenpesomneHnn. OGLIKHOBCHHDBIH 1 HEOOBIKHOBEHHBIA JTy4H.
Onrrryeckas ock kprcraia. [Monspuzanuonnsle npusmel. 3axoH Majoca.

12. Hopmanbnas u anomasbHas aucnepenn. MeToisl HaGmoneHus JUCTIEPCHH.
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CAMOCTOSTEJBLHASI PABOTA CTYAEHTOB
IIpumepHsle TeMBI pedepaTiBHEIX PadoT

Ousuka — HayKa IIO3HAHUS MUPA.
IIpocTpancTBo 1 Bpems B u3uke.
AXTyallbHbIe HAHOTEXHONOIHUECKHM 3a)1aUaM.
CoBpeMeHHbIE TEXHOIOIHMU aTOMHOM COOPKH.

5. Mojenuposanue mporecca pacHpOCTPAHEHHsS YAAPHOR BOHbI IIPH  B3pPHIBAX B
Pa3IMYHEIX cpejiax.

6. Pepomouus B sHEpreTHKE.

7. Tlopsnox n Gecriopsijiok B MEpe GOBIIIX MOJIEKY .

8. DKcHepUMEHTAJBHBIE HCCIIEI0BANKS JNEKTPOMArHUTHOIO 110Jiss 3eMid B objactu
CBEPHHU3KHUX YaCTOT.

9. Illapopast MONIHUS K €€ IPEpPOJIA.

10. MopienbHEIE BCCIIe0BAHMS YITEPOHBIX HaHOCTPYKTYP.

11. ®usuka MOTYNPOBOAHAUKOBEIX IPHGOPOB.

12, D)eKTPUYECTBO B JKMBBIX OPTaHU3MAaX.

13. DnexTpuuecTso B atmocdepe.

14. JlazepHo-HHIyIIMpPOBAHHBIC THJPOJIMHAMHYCCKHE BOJIHEL

15. duznueckue MeTOIbI PEruCcTpaly 3eMIICTPSICCHUH,

16. McTouHMKH MOIIHOTO yIBTpa3ByKa.

17. ®uzpyeckre METO/BI BO3ACHCTEHS HA BEIECTRO.

18. Bos10KOHHO-ONITHIECKHE THPOCKOIIEL.

19. Ilpumenenye 3aK0HOB (PM3MKK B CO3/[AHMH IPUHIHIHATIBHO HOBBIX METOIOB 00paboTku
BEIIECTRA.

20. HoBble yriepo)Hple HAHOCTPYKTYPEL

B R =

Croucok  MoxeT OBITh 3HAUMTENHLHO —PACIIHPEH. Temy pedepara crymenrs
COIVIACYIOT C IPETIOAaBATECM.

7. YHEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE
OBECHEYEHUE IUCIUIIJINHBI

a) OcHoBHast JiuTeparypa.

1. Tpopumona T.J. dusuka: yueGHHK JUIsl BBICIIErO IPO(ECCHOHATEHOTO 06pPa3oBaHUsL 110
TexauyeckuM Harpaeinenuam / T. Y. Tpopumosa .— Mockea : Axanemus, 2012 — 316 ¢. : .,
Tabn. — (Bricmee npodeccuonansuoe 06pasoparie) (baxanaspuar) .— Ilpeam. ykas.: ¢. 302-
310 — ISBN 978-5-7695-7967-7.

2. Jmutpuesa E.B. Vuebuoe mocobue mo ¢usmke: Mexammka /E.B.JIMmutpuena,
B.C.IInemmsres; Bnagumupcekuii rocynapcrBeHHbit yauepeurer (Bnl'Y) — Brapumup :
Braqmvupekuit rocynapersennsiit yuusepcurer (Bal'Y), 2009 — 143 ¢, - un., Taba. —
bubmuorp.: c. 143. ISBN 978-5-9984-0005-6.

3. Kysmenos A.A. ®msmka: Mexannka, MoexynspHas (usmka. DnexrTpuuecrso u
MArHETH3M. OJIeKTPOMArHUTHBIE KoneGanus u Bonmbl. OnTHKA: yueGHOe mocobme /A.A.
Kysuenos; BraguMupcknit Tocy1apeTBEHHbIA YHUBEPCHTET UMEHH Anekcannpa ['puropsesuya
u Hukonag I'puropnesmaa Cronerossix (Bial'Y).— Mz, 2-¢, ycip. u goi. 2013—160 c.: w. -
bubnuorp.: ¢. 155-156. ISBN 978-5-9984-0337-8.
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4. Ousuxa MeToaHyecKue yKasamds I TIOArOTOBKY CTYAEHTOB K TECTHpoBaHUIO / A. @,
lankua  [m gp.];  Brammmupexnit FOCYIAPCTBCHHBIA  YHHUBEPCHTET HMEHH AJlexcaanpa
I'puropsesnya u Hukonas ['puropserrua CToneToBbix (Bal'Y), Kadenpa obmieit n npuxiammoi
¢Gusuxu 2013 —243 ¢. . — bubmwmorp.: ¢. 242.

0) lononmmurensuas nureparypa (1o BEIOOPY M PEKOMEH IAIUSM JIEKTOPA).

1. Kypc pusuxu: Vaebuoe nocobue s By30B / A. A. Jletmad, . M. SIsopekuii. — 6-¢ H3JL.,
crepeoruir. — M. : Axanemus, 2007, — 719¢. : tab., wi. — (Briciee obpasosanue). — Ipenm.
yKas.: ¢. 693-713. — ISBN 978-5-7695-3801-8.

2. lankun A.®. Jlexnuu mo (usmke: B 4-x 4. : [yuebroe nocodue] / A. @. Tankun ;
Bramamupekuii  rocynapcerseHHbIi yrusepeurer (Bal'Y).— Buagamup Buirajumupcekmit
roCy1apCTBeHHBIH yHuBepeuTeT (Bal'Y), 2004-2007.

3. Casenven U.B. Kypc obmeit dusmin : yuebnoe mocobue s Bry3os: B 3 1. / 1. B.
Casenbes. — 7-e u3n., crepeorun. — CII6.: Jans, 2007 — (Jlyumnue xiaccuueckue y4eOHUKN)
(Knaccuueckas yuebmas mareparypa 1o ¢usuke) (YuyeOHukw Juin By3oB. CrielmmaipbHas
nureparypa). — ISBN 978-5-8114-0629-6.

B) HHTEPHET-PECYPCHI.
1) KT® (Kypuan Texnuueckoit (usmxn). Dnexrpornas Bepcus http:// journals.ioffe.ru/jtfl.

HcnonpsoBanue pasHooGpasHbIX yUeGHBIX MaTepHuagoB IOIYYEHHBIX M3 CAHTOB
HHICPHETA [OCpeACTBOM nporpamMMsl WinDjVie u apyrux mporpamm.

8. MATEPHAJIbHO-TEXHUYECKOE, OBECIIEYEHIE
JACTIILINHBI

1. JlexrmonHas nortounas aymatopust  «By, obopynoBannas aynu-, BHJIE0-,
MYJIBTUMEIMHHBIMU CPEJICTBAMH.

2. Myseii JEKUHOHHBIX JIeMONCTpaIii ayll. «B», ¢ HabopoM JeMOHCTpaIMOHHbIX
puOOpOB.

3. Habop cnaitios u BuneohmsMos.

4. Ousuueckuif NPaKTUKYM HabOpPOM  YCTAHOBOK M  BCIIOMOTATENbHOIO
obopynoBanus: ayn.428-3, 429-3, 426-3, 425-3, 424-3,422-3, '

5. Aymuropus s 1aGOpPaTOPHBIX 3QHATUH,  OCHAIICHHAS — COBPEMEHHBIMHU
[ICPCOHAILHRIMY KOMIIBIOTEPAMH, 00HEIMHEHHEIME B JIOKATBHYIO BBIUMCIIUTEIIEHYIO
CETb W YKOMIUICKTOBAHHBIMH  HEOOXOAMMBIM  CHCTEMHBIM U HPUKJIATHEIM
IporpaMMHbIM o0ecnedcHueM— ay1.421-3.
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Pabovas nporpamma cocrasnena B coorBeTCTRII ¢ TpeboBanusmMu PI'OC BO 1o
Hanpasnenuro 02.03.01 «Matemaruka u KOMIIBIOTEPHBIE HAYKH)
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Iporpamma o06pena Ha 3aceanmy Kadenprsr «Ob1as v mpukiagHas Gusuxa»
npotokon Ne .Zz  or 47 Fr 2017 rona

3asenyronuit kadenpoit Hoposxkos B.B.

Pabouast mporpamma paccMorpena oj00peHa Ha 3acemaHMM  yueGHO-
METOIMYECKOI KOMUCCHH HanpaBiieHus « MaTeMaTHKa 1 KOMITBIOTEPHBIE HAYKH.
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Hpe,r[cez[aTeJIL KOMHCCHH
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