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1. HEJIX OCBOEHUA TUCUHUITJIMHBI

[lenssMu OCBOCHMS JUCIUIIIHHBL DU3UKaA ABIAIOTCA:

- momydeHue cryJleHTamMH  (QyHIaMeHTanpHOro  00pa3oBaHMUsS,  CIIOCOOCTBYHOIIETO
JabHEHIIEMY pa3BUTHIO JTHYHOCTH.

— opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS H COBPEMEHHOTO (PU3HMYECKOTO MBIILICHHS.

— M3y4eHMe OCHOBHBIX (DM3HUECKHX SIBICHWH M HJei; oBjaneHue (yHIaMEHTAIbHBIMH
MOHATHAMH, [PHHIMIIAMH, 3aKOHAMH M TEOPUSMH COBPEMEHHOH (M3MKH, a TakKe METOJaMH
(M3MYECKOr0 HMCCHEIOBAHHSA, 4YTO T[03BOJMT OPHEHTHPOBAThCS B IOTOKE HAYyYHOH H
TEXHUYECKOH HH(POPMALIIH.

OcHoBHBIE 321244 Kypca pusuku:

|. M3yueHne OCHOBHBIX (pu3Mueckux sBIeHUil M uIel; oBrajenue (yHaamMeHTaIbLHBIMHA
[OHATHAMH, TIPHHIIMIIAMH, 3aKOHAMH U TCOPUSAMH COBPEMEHHOH (M3MKH, a TAKKC MCTOTAMH
(DU3UIECKOr0 UCClIe/I0BaHHS.

2. GopMHpPOBaHKE HAYYHOTO MUPOBO33PEHHS M COBPEMEHHOIO (PU3MYECKOIO MBILIICHHS.

3. Opnazenye NpHeMaMH W METOJAMH PELUEHHs KOHKPETHBIX 3alau W3 pasIMuHbIX oOsacTeid
(hH3MKH, TOMOTAIOUIMX B JAIbHEHIIEM pelaTh MPAKTHYECKHE 3a1a4H.

4. O3HakoMJICHHE C COBpPEMEHHOH Hay4yHOH armnapaTypoil, BbIpadOTKa HAaBBIKOB
MpoBe/IeHHs (PU3MUECKOrO IKCIIEPUMEHTA M aBTOMATH3MPOBAHHON KOMIBIOTEPHOH 00paboTKH
pe3yibTaToOB H3MEPEHHIA.

5. @opMHpOBaHHE YMEHHS BBIICTHTH KOHKPETHOE (DH3HYECKOE COJACPKAHNE B IPHKIIAHBIX
3a1a4yax Oy/yuiei crelHaJbHOCTH.

2. MECTO JUCHUITJIMHBI B CTPYKTYPE OIIOIT BO

dusuKa OTHOCHTCS K 6a30BOH 4acTH nporpamMmbl OakagaBpHara.

Kypc ¢usuku sBIgeTcsl 4YacThlO  IOJrOTOBKH  CICHHATMCTa [0  HAlpaBIeHHIO
«HanounxuHepus» B By3e. DTO CBSI3aHO C TEM, YTO CINEUHANMCT JOJDKCH, NMPUMEHss 3aKOHbI
MPUPOJBI Ha TPAKTHKE, yMeTh MHCIOIIb30BaTh, 0000mAaTh M aHAIM3MPOBaTh HHPOPMALHIO,
CTABUTh HEIM M HAXOIMTh IIYTH MX JOCTHXKEHHsSI B YCIOBHSX (DOPMHUPOBAHMS M Pa3BUTHA
unpopmatrorHoro obmecrsa. g 3Toro HeoOXOAMMO BIAJETh KYIbTYPOH MBILUICHHA,
CIMOCOOHOCTBIO K 00OOIIEHUIO, aHAlN3y, BOCHPHUATHIO HH(OpPMaUMM, NOCTAHOBKE IEIH H
BLIOOPY MyTeil ee JOCTHXKEHHS. M3ydenue AMCUMIUIMHBL (DU3MKA IO3BOJIHMT O3HAKOMMTBCH C
COBpEMEHHOH Hay4HOW anmaparypoii, BbIpadOTaTh HAaBBIKM IIpOBeleHHs (u3HUecKoro
SKCIIEPUMEHTA M aBTOMATH3HMPOBAHHONH KOMNBIOTEPHOH 00pabOTKH Pe3yabTaToB H3MEPEHHMI.

Jlns yenemnoro ocBoeHust Kypea oouieil pui3nku HeodX0NMMBI, B TIEPBYIO O4epe/lb, 3HAHUS
M yMEHHs X IPHMEHSTh 110 AMCLHILIMHAM: MaTeMaTHKa, HHpopmarika. TpeboBaHus K YPOBHIO
MOJArOTOBKHU JUI4 OCBOCHUSA HOUCIMIIJIMHBI. BJIAJICHHC 3HaAHHUAMH, YMCHHAMH W HABbIKAMH B
obnacty Kypca (u3Mku cpeiHedl IWIKOMBL, Kypca Marematukd (aupdepeHunanbHoe M
MHTErpajibHOE HCUHUCIICHNSA, BEKTOpHas anreOpa, BEKTOPHBIN aHasm3).

3. KOMINETEHIIUU OBYYAKOIWETOCs, ®OPMUPYEMBIE B
PE3YJLTATE OCBOEHUSA JUCUUITJIMHBI.
[TocnemoBarenpHoe  M3yueHHe (HU3MKH  BbIpadATBIBaeT — CleUM(pHUECKHH  METO/I
MBIILTIeHHs, (PU3HYECKYI0 MHTYMLNIO, KOTOPbIE OKa3blBAKOTCHA BEChbMA IUIOAOTBOPHBIMH U B
apyrux  Haykax. Crenuanucrtsl, [MOJYYMBIIME IIMPOKOE  (PH3MKO-MATEMATHYECKOE
oOpazoBaine, MOTYT CaMOCTOATEJIBHO OCBaMBaTh HOBLIE TEXHHYECKHE HallpaBlICHUA,
yCIEUHO padoTaTh B HUX, JIEIKO [1€PEeX0INTh OT PelleHus OHUX 3a/a"d K PEIeHHIO JIPYTHX,
MCKaThb HECTAHJapTHBIC W HETPAJMIHUOHHBIE MYTH, YTO OCOOEHHO BaXHO I
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npodecCHOHAIBHOW  MOOMILHOCTH  CIIECHMAIHCTOB B YCIOBMAX YCKOPEHHOTO pasBHTHS
TEXHUKH, KOIJa aMOpTU3alds JIOCTHKEHHH KOHKPETHBIX Y3KOCHEUHaIbHBIX 3HAHHH
MPOUCXOJIUT YPe3BbIYaiiHO OBICTPO.

Bajknas 11elib BBICHIEro 00pa3oBaHust — MOJAYYUTh HAYUYHOE NPEJACTABICHHE O NPHPOJE
M MeTojax ee no3HaHus. Ou3Mka Kak BeJyllas HayKa O IPUpOJE UIpaeT IIaBHYIO pOJIb B
JOCTHIKEHUH ITOIl 1eTH.

ITo cBOEMYy COZEpKAHMIO M HAYYHBIM MeETOJaM HcciedoBanus (U3nKa ABJAETCH
MOTYYMM CpPeJCTBOM 00pa3oBaTeIbHOTO M BOCIMTATEIBHOIO BO3JICHCTBHS, TOMOTast
Pa3sBUTHIO YMCTBEHHBLIX CIMOCOOHOCTEH, (OPMHPOBAHMIO HAYYHONO MHPOBO33pEHHUS,
BOCITMTAHMIO BOJIM M XapakTepa MpH JOCTHKEHUH I0CTABIEHHOI [1e/IH.

B pesyibrare ocBoeHust (PU3UKH 00yUarOLMIACS JOJIKEH JIEMOHCTPUPOBATE CIIE/IyIOLIUe
pe3ybTaThl 00pa3oBaHUs:

1) 3naThb:

pyHaamenTanbABIe  (PH3HUECKHE [OHATHSA, 3aKOHBI, M TCOPHH KJIACCHYECKOH W
COBPEMEHHOH (DM3MKHM; YHCICHHBIE [OPAJKH BeJIHYMH, XapaKTEepPHBIE Ul Pa3iMYHbIX
pasjiesioB (PU3HKH;

OCHOBHBIE 3aKOHbI M TIPHHIIMIIBI, KOTOPBIM MOIYMUHSETCS MOBEJAEeHHe Pa3Ho00pa3sHbIX
(pu3MuecKux Mojelie, a TakXKe, BBITEKAIOLIME U3 ITHX 3aKOHOB CICJACTBUS U BO3MOXKHOCTD
MX IPUMEHEHUs Ha [IPAKTHKE;

TEOpeTUYECKHE METO/bl MOCTPOEHHs pelleHHs pa3sHooOpasHbIX 3aaady 10 (u3MKe W
METO/Ibl M IPUHIIMITBI TOCTAHOBKH KCIIEPUMEHTOB B (pHU3HKE;

OCHOBHBIC METObI KOMITBIOTEPHOH (PH3HKH;

OCHOBHBIE IPHHIIMIIBI CBSI3W (GU3UKHU C APYTHMH HAYKaMH;

MCTOPHIO Pa3BUTHS PU3UKH;

BKJIaJl OTEUECTBEHHBIX H 3apy0eXHBIX YUEHBIX B Pa3BUTHE (PU3HKH.

2) ¥Ymern:

MOHATH ITOCTABJIEHHYIO 3ajayy; OPHEHTHPOBAThCH B KJIACCHYECKMX M COBPEMEHHBIX
MOCTaHOBKAxX (DYHAaMEHTATBHBIX M IPUKIAJHBIX (PH3HUYECKHX 3a/1a4aX;

NPOBOANTH (hU3HMUECKHH aHAIN3 NPAKTHYECKHUX 3aj1a4;

MpHOOpeTaTh HOBbIE HAYYHBIC M MPAKTHYECKHE 3HAHUSA, ONUPAACh HA METO/IbI (PU3HKH;

[POBOJMTHL JKCIIEPUMEHTbI U 00pabOTKY JaHHBIX C HCIOJIb30BAHWEM COBPEMEHHBIX
MH(DOPMALMOHHBIX M KOMIBIOTEPHBIX TEXHOJIOTWi, JeiaTh TPaBUIbHBIC BBIBOJbI M3
COIOCTABJIEHMS PE3YJIbTATOB TEOPUHN M IKCIEPUMEHTA;

HIMPOKO HMCIO0Jb30BaTh HAy4YHYIO, CIIPABOUHYIO JMTEpaTypy, WHTEpHET-HH(OPMALHIO B
Pa3IMYHBIX BHAAX AEATelbHOCTH;

MPUMEHATL HAYKOEMKHE TeXHOIOIMM M MAaKeTbl HPOIPamM JUls PElIeHHs MPUKIaIHbIX
3a1a4 B 00/1aCTH (PU3MKH U B IPYTHX 00J1aCTsIX HPOPECCHOHANBHONH ICATCILHOCTH.

3) Baaners:

TEOPETHYCCKUMHU METO1aMH Kypca o0mmei (hH3uKH;

MAaTeMaTHYECKUM alliaparoM COOTBETCTBYIOLIUM TEOPeTHYECKHM METO/1aM Kypcea o0uei
(pu3uKn;

METO/IaMH aHalu3a i pellieHns 3aj1a4 no pu3mKe;

anmaparoM MHTCTPATBHOIO MCUUCIEHUs JUIA PElICHHs Pa3/M4HBIX 33/1a4, BO3HUKAIOLINX
B (PM3MKE, TEXHUKE, IKOHOMHUKC;



METOJAMH HMCII0Ib30BaHUs KOMIBLIOTEPA, UHTEPHET-TEXHOJIOIUI 1Py peleHny 3ajad 1o
dusnke:;

HaBbIKaMK paboThl B COBPEMEHHOMN (hu3nuecKoil 1aboparopuun, METOAMKON ITOCTAHOBKU U
MpoBeAeHMs] (PU3UYECKOrO HKCICPUMEHTA, HABbIKAMHM I'paMOTHOH 00paboTKM pesyibTaToB
OINbITA U COMOCTABJICHUS UX C TEOPETHUYECKUMHU JaHHBIMU;

HABBIKAMH ~ CAMOCTOSITENILHOM  padOoThl; HaBbIKAMH  OCBOeHHMS Ooibmoro o0bnéMa
UH(OpMALMN U PELIEHUA CJIOKHBIX W HECTAH/IAPTHBIX 3a/1a4.

1) 3HaTh OCHOBHBIC NOJOKEHUS 3aKOHBI U nOHATHS (uzuku (OIIK-1);

2) ¥YMeTh 11pe/ICTaBIsATh aJIeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHMN HAYYHYIO KapTHHY
mupa (OITK-1);

3) Baagerb cHOCOOHOCTBIO BBISBISATH E€CTECTBEHHONAYYHYIO CYHIHOCTBL NpolieM u
MPHUBIIEKATH JUIs MX petlenus Gusnko-maremarnueckuii annapar (OIIK-1).

4. CTPYKTYPA U COAEPKAHUE JUCUHHUITIIUHBI (MOY JIS)

O611as TpyI0EMKOCTD JJUCIMIUIMHEL cocTaBiser 5 3auéTHble e quHuib (180 yacos).
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I. Beeaenue. [lpeamer ¢uzuku. MeTtoapl (U3MYECKOro MCCIEI0BAHMA: OIMBIT, THMOTE3a,
JKCMEpUMEHT, Teopus. BakHeiiuime sTanbl HCTOPUH GU3HKK. Poib (M3MKM B pa3sBUTHH TEXHHUKH W
BAMSIHME TEXHMKM Ha paszsuTHe (u3uku. Ponb (u3mMku B cTaHOBIeHHHM WHKeHepa. CBa3b (PU3MKM C
JPYIHMH HayKaMH. Y Crnexu COBPEMEHHOH (PH3HKH.

2. KusHemarwka TOCTYNATEABHOrO JBH)KEeHWsA. KuHemaTHka Kaxk pasje/l MEXaHHKH.
MexaHHuecKkoe QBHKEHHE Kak TpocTeiias dopma ABUAKeHHA MaTepuu. Marepuanbnas Touka (YacTuua).
Cucrema orcyeta. MHepumanbHbie cuctembl otcyeta. Paauyc-gektop. [IpHHUMIT OTHOCHTE/ILHOCTH
I"anunes. Tpaektopus. Paauyc KpuBW3HBI TpaekTOopuM. JIMHelHas CKOpOCTb M JIMHEHHOE YCKOpeHHe.
TanreHunalbHOE H HOPpMabHOE YeKopeHHs. CBA3b MEXY JTHHEHHBIMH W YIJIOBLIMH KMHEMATHYECKNUMH
penruuHamu. [locTynatenbHoe ABHAKCHHE TBEPAOTO Tea.

3. JInnaMHKa MOCTVIIATEIbHOrO JABWKEHUSA. JMHaMHKa Kak pasjen mexanuku. [lepebii 3akoH
HpIOTOHA M MOHATHE MHEPLMATLHOM cUcTeMbl oTcHeTa. Bropoii 3akon Hbl0TOHA W MOHATHE CHITbI, MACCbl
U umnynbca. YpasHenue askenns. TpeTnit 3akon HeroTona u npejeint ero npumeHumMocti. Cuctema
matepuanbHbix Touek. Llentp nuepumn (ueHtp macc). Teopema 0 JABHIKEHHH LICHTPA HHEPLIHH.

4. BpamareibHoe JBMKCHHE TBEPJIOro Teia. [ToHaTHe adcomoTHOroO TBepaoro tejia. MoMeHT
cunbl. MomeHnt umnyibca. MomeHT uHepuuu. Teopema Illredinepa. YpaBHeHHe MOMEHTOB (CBs3b

MOMEHTa HMMIyJibca € MOMCHTOM CMJTI:I). YPEIBHCHHG BpallaTe/1bHOro  ABHKCHHA TBEPAOTro TENa
OTHOCHTEJIBHO HeHO,ﬂBH}KHDﬁ OCH. Kunernueckas SHEPrHs Bpaljarouierocsa  TBepaoro  Teja.
'mpockonuyeckuit a3dpext. CBoOoAHBIE OCH.

6. 3aKOHbI COXpaHEHHA. 3HayeHHE W COJCp/KAHHME 3aKOHOB COXPAaHEHMS B MeXaHMKE. 3aKOH
COXpaHCEHHA HMITY/1bCA. PeaktuBHO® JABHKCHHE. 3akoH COXpaHEHHA MOMCHTA HWMITYJIbCA. PﬂGOTa,
SHeprus, MouHocTh. CBA3b MEXAY MOTEHLUHAILHOH SHeprued W cunoi. lloHsTHe cuI0BOrO MO,
KOHCepBaTHBHble H HEKOHCEPBATHBHLIE CHWJIbI, 3aKoH COXpaHEHHA SHEPIrUH B MEXdaHHKE.
KOHCF.‘pBaTHBHaH U JUCCHITAaTHBHaA CHCTEMBI.

I1 . OcHoBBI MOJIEKYJISIPHOH (PU3MKH H TEPMOAHHAMHKH

6. MouleKyspHO-KHHETHYECKAasl TeOpus H/1ealbHOTO ra3a. OCHOBHbIE  TMOJIOKEHHS
MOJ'ICKyﬂSIpHO-KHHCTM‘{eCKOﬁ TEOPHH BELICCTBA. MHKpO— H MaKpOCOCTOAHUA CUCTCMBbI.
MaKpOCKOHH‘IeCKl/IG napamMeTpol. [ToHATHE MaealbLHOIO rasa. MOﬂeKyﬂHpHO-K}'{HeTM‘-IECKOS TOJIKOBAHHE
Temneparypbl. Uucno creneneii cBoGoabl MoseKy/bl. BHyTpenHss dHeprus uaeanbHoro rasa. 3akoH
paBHOpacnpeae/icHus SHEPrur Mo CTENEHAM CBOGO,HI:I. HaBﬂeHHe raza ¢ TOYKH 3pEHHA MOJIEKYIAPHO-

KHHeTHYecKoi Teopuu. OCHOBHOE YpaBHEHHE MOJEKYJISPHO — KHHETHYECKOH TeopuH. YpaBHeHHe
coCTOAHMA uaeanbHOro ra3a (ypasHenue Knaneiipona — Menjiesneesa).

7. Peanbhblie rasel. Cuabl MeKMOJIEKY/ISPHOTO B3aMMOAEHCTBHS B rasax. YpasHenue Bawn-nep-
Baanbca. Msorepmel peanbHoro rasa. MeractaGuibHele  cocTosnua.  Kputuueckoe cocTosHue.
BuyTpenHss sHeprus peanbHoro rasa. ddekt [royns — Tomcona. CiKnKEHHE ra30B M NOJyYEHHE HU3KHX
TeMIepaTyp.

8. DueMmeHTHl (H3HYecKO KHHETHKH. [Toustve o (usnueckoit kuHeTHke. HepasHosecHbie
cuctembl. Bpems penakcaumu. Seiaenns nepenoca.  Hduddyzua.  Kosduument muddysnn.
Tenaonposoaocts. Kosdduument teruonposoaHoct. Baskocts (BHyTpennee Tpenue). Koodduumenrt
BA3KOCTH. JIMHAMHYECKas U KNHEMaTHUYeCKas BA3KOCTb.

9. IlepBoe Hayajlo TepMOAMHAMHKH. CTaTHMCTHYCCKMI W TEepPMOJAMHAMMYECKMH METO/bL
Tepmoaunamuyeckas cucrema.  TepmoaMHamuueckuid  npouece. OCHOBHBIC TEPMOAHHAMHYECKHE
MOHATHA: BHYTPEHHsAs OSHeprus, paborta, TemnoTa. YpaBHEHHE [E€PBOrO Havana TepMOAHHAMUKH.
TenIoEMKOCTb. 3aBUCUMOCTL TEMIOEMKOCTH Mea/IbHOTO rasza ot Buiaa npouecca. Mopmyna Makepa.
PaGoTa, coeepluaemas razoM npu uzonpoueccax. Aznabatuueckuit npouecc. TenmoémkocTh TBepibIX
Ted.

10. Bropoe Hagajgo TEPMOJIMHAMMKHU. PPaBHOBeCHbIE M HEPABHOBECHLIC COCTOSIHHSA CHCTEMbI.
O6patumbie 1 HeoBpaTumbie npouecchl. Kpyrosoit npouece (unkr). PopmyaHpoBkM BTOPOro Hauaja
tepmoaunamuku. [lukn Kapro n ero KITJ{ uia waeansHoro rasa. Tenuiosble ABUrarTe/in ¥ X0J0/IHIIbHbIC
mawmHbl,  Makeumanshbiii  KITJL  rteruioporo  asuratens.  Durtponus.  CTaTMCTMYECKMA  Bec




(Tepmoﬂuuamuqecxaﬁ BepOHTHOCTb). 3akoH BO3pactaHud IJHTPOTIHH. CTaTHCTHYECKOE TOJKOBaHHe
BTOPOro Havda’1a TepMOAHWHAMHKH.
I11. DyieKTpHYECTBO H MATHETH3M
11. DiemenThl Teopuu 1ojs. CkaaspHble U BeKTOpHble nons B (usmuke. ['pajMeHT CKaaspHOIro
nons. Jluseprenums BextopHoro mnons. Portop BextopHoro nosis. Oneparop 'amuibTona (onepartop

«nabna»). Oneparop Jlannaca («1annacuan»). Hekotopble HHTErpajibHble TEOPEMBI.

12. Hanpsk€HHOCTBH DJIEKTPOCTATHYECKOrO MOJSA B _BAKYYME. DIIEKTPHYECKHH 3apsi.
CoxpaHeHie W WHBapuaHTHOCcTh 3apaaa. JluckperHocTe 3apaga.  3akon  Kysona.  [lonsrue
saekTpocTaTHyeckoro nojis. CHIOBbIe JTHHMHM (IMHMM  HanpskenHocTH). TlpuHuun cynepriozuuuu
anektpoctaTudeckux  nosed.  [lotok  Bektopa  HanpsxeHHoctH.  Teopema  [aycca s
IEKTPOCTATHYECKOrO Mo B Bakyyme M eé cBssb ¢ 3akonom Kynowa. Jluddepenunansnas dpopma
Teopembl [aycca. [TpumeneHne Teopemsl 'ayccea juis pacuera nosei.

13. IloTeHmman 31eKTPOCTATHYECKOrO MMoJsd B Bakyyme. Pabora cui saeKTpocTaTH4eckoro
nons. LIupKynsauus HanpssKeHHOCTH AeKTpocTaTHyeckoro nos. IorenuMaibHoCTh (KOHCEPBATHBHOCTD)

snekTpoctatudeckoro noas. [loteHuwan. Pasvoctbs noreHumanos. CBA3b MEXAY TMOTEHUHATOM W
HANPAKEHHOCTBIO  YIEKTPOCTATHYECKOTO MOJS.  DJIEKTPHYECKMH JMIMOMb.  DNEKTPHUECKHA MOMEHT
Aunoss (AMnoabHeli MoMeHT). [ToTeHLHan U HANPAKEHHOCTD 1O AMNoas. MOMeHT Cuil, 1eHCTBYIOLIHI
Ha JIMNOJb BO BHELIHEM 3JIEKTPHYECKOM Nosie. DHeprus AUIMoJs B 3IEKTPUYECKOM MoJe.

14. DjekTpuyeckoe IoJie¢ B JUIIEKTpUKaxX. CrobOoaHbIE M CBA3aHHBLIE 3apAdbl B BELIECTBE.
Croponnue 3apsibl. [lonspHbie W HenoaspHble Moaekybl. Tunel ausnextpukos. Monnas, snekrponHas

M opveHTauMoHHas noispusaumu.  Tlongpusyemocts  monekynel.  [loaspusosannocts  (BeKTOp
nonapuzauuu). OpHOpoAHas W HeoaHopoaHas  noaspuszauuu.  CBsa3b  MOMSPU30BAHHOCTH  C
MOBEPXHOCTHOH  TJOTHOCTBIO  IMOJSPU3ALMOHHOTO  3apafa. /[lusinekrTpuuyeckas BOCHPUUMYUBOCTD
BellecTBA M €€ 3aBUCHMOCTh OT Temmepatypbl. Teopema Il'aycca s 2JeKTpuUueckoro nons B
JMAEKTPHKE. DJIEKTPHUYECKOE CMellleHHe (d/1eKTPHYecKas MHIYKUMA) B InanekTpuke. J(nanektpuyeckas
MPOHMULAEMOCTb Cpeabl. BeluMcieHHe HANPAKEHHOCTH  OJIEKTPUYECKOrO MONA B JIMIJIEKTPHKE.
'paHuuHble YC/I0BMS IS8 3IEKTPHYECKOrO M0J8 HAa rpaHuue pasiena “AMIIEKTPHK — JIMYJICKTPHK .
CerHeTos1eKTPHKH.

15. DnexkTpuyeckoe ToJe€ NPOBOJAHUKOB. Pacnpenenenuwe 3apsaoB B NMPOBOJHHKE.

DNEKTPOCTATHYECKOE T0JIe BHYTPM M CHApyKM MNpOBOAHMKA. ['paHuuHbie yCI0BUsS Ha rpaHuLe
“NPOBOAHMK-BaKyyM™, DIEKTpHUECKHe CBOHCTBA NPoBO/ALIEH 000J04KH. DIIEKTpOCTATHYECKAs 3alUTa.
['paHuuHble  YCIOBMS HAa TpaHHUe  “TNPOBOJAHMK-AMBIEKTPHUK .  DIEKTPOEMKOCTb  YEJAWHEHHOTO
MPOBOJAHMKA, CHCTEMbl TNPOBOJHMKOB M KOHAEHCATOpA. DIEKTPHYECKas YHEPrus CHUCTEMbl TOYEHHBIX
3apa70B. JHEPrUs 3apsKEHHOrO MPOBOJHMKA, CHCTEMBbI NPOBOAHMKOE M KOHJEHcATopa. JHEeprus
3eKTpocTaThueckoro noss. O6bEMHAs MI0THOCTL SHEPTHUH HIEKTPOCTATHYECKOTO MO,

16. [1ocTOSHHBINA JIEKTPHYECKUH TOK. XapaKTepUCTHKH JIEKTPUUECKOro TOKa: MIOTHOCTL TOKA,

cuna Toka. YCIIOBHE CYLIECTBOBaHHMS 1eKTpUueckoro Toka. CTOpoHHHE CHibl. Pa3HOCTL MOTEHUHATOB,
HanpsKeHHe, 2IEKTPO/IBMIKYIIIAA  CHJa (DHC). Kiaccuueckas SMEKTPOHHAs  Teopws
1EKTPONPOBOAMMOCTH MeTasioB. 3akonsl Oma u [Lxoyns-Jlenua B anddepenumansnoit popme. 3aKoHb
Owma u Jbxoyas-Jlenua B unterpanbHoii gopme. 3akon Oma jutsi HEOIHOPOAHOTO y4acTKa uenu. llpasnia
Kupxroga. HenoctaTouHOCTb KJIACCHYECKOH 3NIEKTPOHHON TEOPHH JIEKTPONPOBOIMMOCTH.

17. MaruuTHoOE 110JI¢ B BaKyyMme. 3akoH Amnepa. MaruutHas nnaykuus. 3akon buo — Casapa—
Jlannaca. llonatve maruutHoro noss. lIpyHUMN CyneprnosuuMu MarHMTHBIX nojed. MarnurHoe 1ofe

NPAMOJMHEHHOTO M KpyroBoro Tokos. Cuna Amnepa. MaruuTHbli MOMEHT. BUTOK ¢ TOKOM B MarHUTHOM
nosie. MOMEHT cui, JefiCTBYIOLINI HAa paMKy C TOKOM BO BHEIIHEM MarHuTHoMm noue. [Mpkynsumns
BEKTOpPA MArHWTHOH MHAYKUMHM. 3aKOH MOIHOTO TOKa (Teopema O UMPKYJAUMH WHIYKLIHH MarHMTHOTO
noss) B Bakyyme. [IpuMeHeH e 3aKoHa 1MOJHOrO TOKa 75 pacueTa MarHMTHBIX 1ojiei. MarnutHoe nosne
AAMHHOTO CO/IEHOWA M Topouaa. MarnuTHoe B3aumoseicTBHe TokoB. Buxpesoe nose jBuikylierocs
3apsaja.



18. JIBMKeHHE 3apsKEHHOM YaCTHIIBI B DIICKTPUYESCKOM M MArHHTHOM 110J1sX. Cuia JlopeHua.
JIBKeHHE 3apsyKeHHOH YacTHLbl B 7EKTPHYECKOM M MarHuTHOM mnoisx. Ddipext Xomna. Yexopurenu
3apsSKEHHBIX YAaCTHLL

19. MarauTHoe 1oJje B BeuiecTse. [ToHstHe MarHuTHOro MoMeHTa aroma. MHKpo- M MaKpOTOKH.
MosnekyaspHeie TOkM. HamarnuueHHOCTb (BEKTOP HaMarHMuMBaHus). MarHurTHas BOCHPHMMYHBOCTB
BElleCTBA M €€ 3aBMCUMOCTB OT TeMnepaTrypbl. 3aKOH MOAHOrO ToKa (TeopeMa O [MPKYJIALHH
HaNpsUKEHHOCTH MAarHWTHOrO 1noJjs) B BeuiecTse. Hanpsk€HHOCTL MArHMTHOTO NOJAS B BELIECTBE.

MaruuTHas NpoHHUAEMOCTh cpe/bl. MHIYKUHA MarHMTHOrO noJs B BeulecTee. | paHH4HBIC YCIOBHA s
MAarHMTHOIO [0/ Ha rpaHuile pasjena AByX cpea. Tunsl marHetukoB. Touka Kiopu. domensl. Kpusas
HaMarHUYMBaHHs.

20. DnexkTpoMarHHTHass MHAYKUHA. Oneit Papages. Maruutubiii norok. DJC unaykumw.
OCHOBHOH 3aKOH 3JeKTPOMarHMTHOM MHAYKUMM (3akon Dapanes). BbiBoj OCHOBHOrO 3aKoHa

371eKTPOMArHUTHOW MHAYKUMH M3 3aKkoHa coxpaHeHus sHepruu. llpaeuno Jlenua (3akon Jlenua).
Ssnenue camouHaykumu, MuayktuBHoCTh, MHAYKTUBHOCTD JUTHHHOTO coleHouaa. TOKM 3amblKaHua u
pasMblKaHMs Lend. SBieHHe B3aMMHOW MHAYKUMHM. B3auMHas MHIYKTMBHOCTL. DHEPrus MarHWTHOrO
nons. O0bEMHAS MJIOTHOCTH YHEPTHU MArHUTHOTO MOJIA.

IV. KosiebaHnus 1 BOJIHBI

21. Mexanuueckue konebanus. CpobGoaHble (cOOCTBEHHbIE) W BbIHYIKAEHHbIE KOJleDaHHA.
JuddepenumansHoe ypaBHEHHE TapMOHMYECKHMX KojeDaHMH M ero pelneHue. XapakTepUCTHKH
rapMoHH4YecKMX  KosiebaHWid.  DHeprus  rapMOHHuYeckux  KojeOanui.  CiokeHWe — OJIMHAKOBO
HarnpaB/JeHHbIX (CKAIAPHBIX) rapMOHWYeckHX Konebanui. Mertoa BekTOpHOH auarpammel. buenus.
CiosKeHHe B3aHMHO MEpPNeHHKYISPHBIX (BEKTOPHBIX) rapMOHMUYECKUX KosebaHuH. durypsl Jluccaxy.
JuddepenumanbHoe ypaBHEHHe 3aTyXalOWMX KojebaHMil M ero peweHue. ANepHOMYECKH mpolecc.
Yactota W Kod(pduument 3atyxanus. Jlorapudpmuueckuil neKpeMeHT 3aryxaHums W JI0OPOTHOCTB
konebatensHol cucteMbl. JInddeperHupanbHoe ypaBHEHHE BBIHYKISHHbIX KOJeOaHMi M €ro peuieHue.
Avnautyaa M (asza npM  BbIHYKIEHHBIX MeXaHW4YecKMX Konebanuax. Mexannueckuii pe3oHaHC.
PezoHaHCHbIE KPHBBIE,

22. MexaHu4yeckHe BOJHBI. MexaHu3M o0pa3oBaHMs MeXaHMYECKMX BOJH B YNpYroi cpeje.
[TpoaonbHbie W nonepeyuHbie BOJIHBL BomHOBOE ypaBHeHHe M ero peuieHre. [apMOHHYECKHE BOJIHBI M HX
XapakTepucTHKH, [IPpUHLMN Cynepro3vLMK BOJH M TPaHHUA ero npuMeHuMocTu. Pa3oBasg CKOPOCTh H
nucnepeus Bos. [lonstue o korepentHocTd. Mutepdepenuns sou. Crosuue soanel. Dddekt Jlorepa
115 3BYKOBBIX BO/IH. YJIbTPa- U MHDPa3BYKH.

23. DuekrpoMmarHuTHbIe kKoieOaHus. [IuddepenumansHoe ypaBHeHue KosebaHWH B
konebaresbHOM — KOHType M ero  pewenue. Jluddepenunanshoe ypasHeHHe — 3aTyXalOUIMX
INEKTPOMArHWTHLIX  KosmeGawuit M ero  pewenune. Yactora W Ko3pdHUMEHT  3aTyXaHus
INEeKTpOMAarHuTHOro KonebGanus. Jlorapudmudeckuil aekpeMeHT 3aTyXaHus W J100pOTHOCTb KOHTYpa.
JlupdepenianibHoe ypaBHeHHE BbIHY/KIACHHBIX 3JIeKTPOMArHUTHBIX KojeOaHuit M ero pelueHue.
AMIIIMTYIa M (pa3a NpH BBIHYKAEHHBIX JIEKTPOMArHUTHBIX Konebanuax. PesonaHc B konebatenbHOM
KOHType. Pe3oHaHcHble KpHBBIE 1718 HANPSIKEHUA U CHIIbI TOKa. [TepeMeHHbIH TOK.

24 3HeKTDOMaFHHTHbIe BOJIHBI. (I)BPHHGEBCKBH H MAaKCBE/JJIOBCKasd TPAKTOBKH SHBJICHHA
'BHCKTpOMaI‘HHTHOﬁ WHYKIHH. Toxk cmeweHusd. 3HeKTpOMﬂFHHTHO€ nose. Cucrema ypaBHt‘,HHﬁ

Makceenna. BosnoBoe ypasHeHWe U 3JMEKTPOMArHWTHOrO nosist W ero  peuwenue. Cropoctsb
pacnpocTpaHeHus eKTPOMArHUTHBIX BOJIH B cpenax. OCHOBHbIE CBOHCTBA 3JIEKTPOMArHMTHBIX BOJIH.
Bexrop [Moiintuara. Umnynbe asekTpoMarHuTHoro nos. llkana 31eKTpoMarHHTHbBIX BOJIH.
V. Onruka
25. PacnpocTpaHeHHE CBETA Y€pe3 FPaHMIly JBYX CPe/l. DNeKTPOMarHuTHas Npupoja CBeTa.
[Mpunimn ['olireHca. 3aKoHbI OTPaKEHUs W NPeaoMaeHHA. ADCOMOTHBIN U OTHOCHTE/ILHBIH MOKa3aTeNu
npenomnenus. [lonnoe suyTpernee otpaskenue. CreToBoAEL. ['eoMeTpHUecKas ONTHKA KaK Npe/e/ibHbIN

cydail BOAHOBOH ONTHKH. ONTHYECKHE HHCTPYMEHTDI
26. Unrepdepenimsg cBeTa. MoHOXpOMAaTHYECKHE M HEMOHOXPOMAaTHUYeCKHe BOJIHLL. TIpuHiMn
CYNEpHO3HIMM H HHTEHCHBHOCTD 11PH CII0KEHHH CBETOBBIX BOH. OnTuyeckas auHa nytd. Ontuyeckas
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PasHOCTL XOJ |iacuer ],|HTCP(@)CPC‘“EI.HOH!l()ll-:] KAPTUHLI OT JIBYXN KOI'CPCHTHBLIN HCTOYMHMKOB. [osroctt
PABHOH  TOAWUIILT M paBHOMO HakiaoHa. Muoroayuesas wunHrepdepeuus. Crocoobl  noyuetin
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27, Judpaiws ceeta. Hpunuun Nodirenca — @penens. Merona son Ppenens, [pavoimiciin

pactipoctpanenie csera. Hudpakuns Dpenensa. dudpakuns Dpenens o1 Kpyriaoro o1Bepetin
kpyisoro aueka. Judpakuus @paynrodepa ot GeckoHeuHo AAMHHOH npamoil wean. Jndpakies ol
OAHOMEPHOH U1 pakLHOHHOMN petneTky. [TonsTue o ronorpadun.

28. Tlomsipiszanug cBeta. EcrectBeHubliit v nomapuszoBanubii ceer. CTeneHb momspisiaiii

[lonsgpuzaiing ¢Beia MpH NPeJoOMACHHH W OTpaskeHMH. 3akoH bprocrepa. Toaspusaims 1pn asoiing
JIVHEnpeaoMiei . nt)JIS{pOIIﬂbl W TOJAPH3ALIMOHHBIE TTPH3MbI. Il()ilflpll'ﬁﬂ'l'@])bl W aHaJIU3amophl. JaKo
Masoca. HC]{) CCIBCHHAS ONTHYCCKAA aHH30TPOITHSL. OnTHYECKAN AKTHBHOCTL BCLLCCTRA.

29, Jucnepeus cpera, Hopmanbuas u anoManbHas aucrmepcenu. Metojibl Had/no/ciiy
aucnepenn, HpusMatudeckuii n ingpakiuonnblit cnekTpsl. [lormomenne esera. 3akon byrepu

5. ObPA3OBATEJIBHBIE TEXHOIOI'HH

. Jlekumonad cuctemMa o0yueHMs (TPaJMIMOHHBIC JCKUMOHHBIC M JIA0OPATOPHbIC
sdbis ki) HCliGb3UBAHMEM TIPCAMCTUB MY36s JICKUHONHEHDIN  ACMOBCT Paitiii 1
VCTPOICT 3 (PU3HYECKOTO TIPAKTHKYMA.

2. IlpumeHcHite MyJIbTHMEINA TEXHOJIOI U MPOBEICHUE JICKIIMOHHBIX M ITPAKTHUCCKIN

SaHSTUR ¢ HMCITOIB30BAHMEM  KOMIILIOTEPHBIX [IPE3CHTAIMI.  JACMOHCTPAILTONTTLLIY

BHCOPO. ITKOB ¢ MOMOLLBK KOMIIBIOTEPHOTO npockTopa. JBM u reieskpatia.

MihpopMuliitOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOUHH JL/IsE MOHHTOPHHIA. KOITPO.1s 1)

OLEHKH T¢kYLICH yueOHOM JIeATeIBHOCTH CTYACHTOB (MHTEpHET. SKype. yuceoio-

veroanuccuil komruiexe Bal'y nva miiatgopme Moodle 1 1p.).

(o}

6. OLLEHOYHBIE CPEJICTBA /ISl TEKYWEI'O KOHTPO/
VCIHEBAEMOCTH, IPOMEKYTOUYHOU ATTECTAUMH 11O HTOT AN
OCBOEHNS$! Ill/lC[ll/l[lJIl/lel 1§ YYEBHO-METOJANYECKOF
ObECIEYEHUE CAMOLTOHTEJ]I)HOI/I PABOTBI CTY/JAEHTOB

Jlas Koirposnst paboTel CTYIEHTOB, @ TAKOKE JUIS CTHMYJIMPOBANIS CHCTCMUATICCROL
H3VUCHHS Kyped (PU3UKH B TEYEHHME CEMECTPa MPEAYCMOTPCHBL PEHTHHI-KOHTPO/IL. (i

LHPOBOATCS B MTHCbMEHHOI popme

BOIIPOCHI LIS TIPOBEJAEHUSI PEUTUHI-KOHTPOJIEM
Peitrunr-kon rpoanNel
I. JInnelnas cxopocth ¥ MUHEHHoe yekopenue. TanrenunansHoe 1 HOPMAILHOC YCROPCH I
CBsi3b MEKLY (11 IEHHBIMH U YITIOBLIMM KHHEMATHYCCKUMH BC/THUHHAMM.
3akonbl HLIOTOHA M NOHATHE MHEPLHMAIbHON cHeTeMbl oTedera. [Tonsue cuiibl, Macenl 1

HMITY.IbCa. Y paBlieHne JABUKCHUS,

3. Mowment nuepunn terma. Teopema Illteiinepa. Moment cuitbl. MOMEHT  HNTIV/ILCH
VpaBHeHHE MOMCHTOB.

4. PaGoTa v Hieprus B MexaHHKe. 3aKoHbI COXPAHEHHS,

5. CHeTeMa Ve BHCHHH 30 IHHAMHKH. JIBHIKCHHC TCTT B HKHKOCTAX M 13X,

6. Tlengrne ieansioro rasa. OcHopHoe YPaBHOIHE MOJISKYIAPHC-KHHSTHICCKCH TCopy
VpasHeHne CoCTOSHAS HlealbHOoro rasa (ypasnenue Kianetipona — Menzeieesa).

/. ¥YpaghHenue Ban-nep-Baannca. M30TepMbl peaibHBIX IazoB.
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8. MeracrabunsHoe cocrosaue. Kputinueckoe cocTosHHE.

9. BHyTpeHHss IHEPIUs peallbHOro rasa.

10. Dddext xoyns — Tomcona. C:KHKEHHE ra30B M MOJIyYE€HHE HU3KUX TeMIeparyp.
PeiiTHHr-KOHTPOIbNe2

1. SIBnenus nepenoca: AMPQPy3us, TEMIONPOBOAHOCTD, BA3KOCTh.

2. OcHOBHblE TEPMOJMHAMHYCCKHE TIIOHATHSA: BHYTPEHHsAS OSHeprus, padoTa, TEmIoTa.
VpaBHeHHE TIEPBOr0 Hayalla TEPMOJIHHAMHKH.

3. O6patumble U HeobOpaTuMele Tpoiiecchl. Kpyrosoit nponece (uuxa). Hukn Kapro u ero
KIIJ] nns upeainbHOro rasa.

4. DuTponud. 3aKOH BO3paCcTaHUs DHTPOITHH.

5. 3akon Kymona. HampsokeHHocts — 3nexTpocrarndeckoro  nons.  Ilowstie
IEKTPOCTATHYCCKOTO Mosisi. [[pMHILHIT CYNIepIO3HIMH 3IEKTPHYECKUX 110JICH.

7. Teopema l'aycca juisi 21€KTPOCTAaTHYECKOTO Mojis B Bakyyme. [IpuMeneHue Teopemsbl
["aycca ais pacuera moJei.

8. IMorenuuan. Paspmoctes moreHnuasioB. CBA3b MEKIY NOTEHIHAIOM M HANPSHKCHHOCTHIO
IIEKTPOCTATHUECKOTO TOJIH.

9. INonsapu30BaHHOCTD. J[M3/1€KTpHYECKas BOCIPHHMUYMBOCTD BENIECTBA U €€ 3aBUCHMOCTh OT
TeMIlepaTyphl.

10. Pacnpenenenue 3apsiloB B IIPOBOJHHUKE. DIEKTPOCTATHYECKOE 110JIC BHYTPH H CHapyikKH
[MPOBOJHUKA. DIEKTPOCTaTHYECKasd 3alHTa,

11. XapakTepucTHKH 3JIEKTPHYECKOTO TOKa M YCIIOBHA €ro CYHIECTBOBaHMs. PasHoCTb
MOTCHIIMAIOB, MIEKTPO/IBUIKYLIAs CHJIA, HAIIPSKEHHE.

12. MaruuTHas unaykuus. 3akoH Buo — Casapa. llonsarue mMarnutHoro nojs. Ilpunuum
CYNEPIIO3UIHU MATHUTHBIX NONIeH. MarHUTHBIA MOMEHT.

13. JIBuzKeHHE 3apsyKeHHBIX YaCTHIL B DEKTPHUYECKUX U MATHUTHBIX TOJIAX.
PeitTuHr-KoHTpo.1bN23

1. TToHsiTHE MATHATHOTO MOMeHTa aroMa. MOoJIEKy I pHBIE TOKH.

2. Tuns! marnetukos. Kpusas namarununBanus. Touka Kropu. JlomeHsr.

3. Onbir  ®apanes. Maruutaeii  motok. DJIC  uuaykuuu.  OCHOBHOH — 3aKOH
sleKTpoMarduTHOM uHaykuuu. Ipasuso Jlenna.

4. CBOOO/IHBIE U BBIHYKICHHBIE KOleOanus. [ 'apMOoHMYecKHEe MEXaHHUECKHE KOJleDaHus 1 UX
XapaKkTEePUCTUKH. DHEPrusi TapMOHMYECKNX MEXAHHUECKHX KOJICOAHHH,

5. 3aryxaiommue Mexanuueckue koneOaums. Yactora, xosdduumeHT 3aTyXaHws,
norapu()MUYECKHI IeKPEMEHT 3aTyXaHHs MEXaHHYECKHX KoJleOaHuid.

6. BeiHykj1eHHBIe MeXaHH4ecKue Koyiebanus. MeXanu4ecKuil pe3oHaHc.

7. Mexanusm oOpasoBaHHs MEXaHHYeCKMX BONH B ynpyroi cpeje. Ilpodonbheie u
[olIepeuHble BOJIHBL. BOMHOBOE ypaBHEHME M ero pemicHue. ['apMOHWYECKHe BOJHBI M HX
XapaKTePHCTHKH.

8. KonebarenbHplii KOHTYp. [apMOHHYECKHE 9JJIEKTPOMArHMTHBIE KojeDaHus M MX
XapakTepHCTUKA.

9. 3aryxalomue 3J1eKTpOMAarHuTHBIC Kojebanusa. Yacrtora, KOOQQHUIHEHT 3aTyXaHus,
norapuMUUECKHH  /IGKPEMEHT 3aTyXaHHs SIEKTPOMArHUTHLIX KosebaHuit. JloOpoTHOCTH
K0.1e0aTeIbHOT0 KOHTYPA.

10. BbIHYKIEHHBIE 3JIeKTPOMarHuTHBIC KoneGanus. Ammumryjaa ¥ (asa BBIHYK/IEHHBIX
3IEKTPOMArHUTHBIX KOJIeOaHui.

11. Cucrema ypasHenuit Makcgesuia. DJIeKTpOMarHUTHOE T10JIE.

12. DaekrpoMaruuTHas npupoja cseta. llpmuumn [Mojdirenca. 3akoHBI OTpaKeHHs W
npenoMieHns. AGCOMOTHBIH 1 OTHOCHTEIIbHBIIH 110Ka3aTe Il npeomieHus. [onnoe BHyTpeHHee
orpaxeHune. CBETOBOLI.

13. Onrtudeckad aauHa nytd. OnTHyeckas pasHoCTh Xoza. Pacyer mHTEp(EepeHIMOHHOMI
KapTHHBI OT JIBYX KOT€PEHTHBIX HCTOYHHKOR.



14. Tlpununn [ofirenca - ®penens. Meron  3on Openens.  pamonuneiinoe
pacnpocrpanenne ceeta. J(ndpakuus OpeHens Ha KPYIIioM OTBEPCTHH U JIHCKE.

KAYECTBEHHBIE BOIIPOCHI JUISI TOTOTOBKHU K PEUTUHI-KOHTPOJIIO

OCHOBBI KJIACCHYECKOH MeXaHUKH

Bapuanm |

1. HacTuuia Maccoi m JIBMAKETCH 3aMe/IEHHO
M0 OKPYKHOCTH C LEHTpoM B Touke () co
CKOpOCTBIO  U. VYKaszarb Ha  PUCYHKe
HanpapJcHUsl BEKTOPOB YIVIOBOH CKOPOCTH
1 =
(0, MomeHTa umnyabca L OTHOCHTENILHO
TOUKH (), NPOEKLUHIO MOMEHTA MMIyJbca Ha
cb z L., nopmansnoe Wy, TaHreHumanbHoe

Wr 1 nonnoe W yckopenus.

0Cb 8paU4EHUA

2. Kak onpejensercs MOMEHT HHEPLIMH Tena?
3. Kak onpeaensercs MOMEHT cuibl? YKasaTh

Ha PUCYHKE BEKTOp MOMEHTA CHJIbl MO

OTHOCHUTEBLHO TOUKH (.

)

F
O

4. TloreHumalibHas  3HEPrUs  YacTHLbI
ONMCbIBaeTCA BblpakeHHeM E, = 2x — 3
[lpy Kakom 3HAa4YeHWH X 4acTuua Oyxer
HAXO/IUTHCS B PABHOBECUM?

5. CdopmynupoBarh 3aKOH — COXpaHeHHs
umnysbea. [IpH Kakux YCIOBHSX peabHO
BLIIOJIHAETCS 3TOT 3aKOH Ha 3emie?

6. Hanucarn ypaBHeHHe IBHIKEHHA U1 Tejla
Maccoi m B [10Je CHIIbl TAXKecTH 3eMin
(CHMIOH COMPOTHB/IEHHUA NpeHedpeYb).

Bapuanm 2

1. OpHopoaublii  AMCK  Bpawliaercs ¢
3aMe/lIeHHEM BOKPYD OCH, NPOXojdlued uepes
LUEHTP JIMCKA MEPNeHIUKYISIPHO  TUJIOCKOCTH
aucka. YKa3zaTb Ha  PHUCYHKE HanpasfieHus

BEKTOPOB VIA0BOW ckopocth (), MomeHTa
ok 1
uMmnyiaeca Lg, yriaoBoro yckopenus €,

MOMEHTA CHJTBI MO .

2. Chopmynupoats Teopemy LLTelnepa.
3. Kak onpenensercs MOMEHT ummynbca’ YKasarb

Ha PHUCYHKE BEKTOp MOMEHTa HMITyJbCa LO

OTHOCMTEHI:.HO To4KK O.

® ~ 2
F
0
4. [ToTeHuHnanbHas IHEPIUs HacTHLLb

OMUCBIBAETCH BblpaskeHuem E, = 3x* 7 12x. Tpu
KAKOM 3HAYEHHH X YCKOpeHHe yacTHUbl Oyaer
paBHO HyJ1107

5. CdopmynupoBaTe  3aKOH  COXpPaHEHHA
MeXaHHyeckoi aHepruu. TlpH Kakux yCJIOBHAX
peasibHO BBINOJIHAETCS 3TOT 3aKOH Ha 3emJie?

6. Hanucate ypaBHeHWe ABM:KEHMA JUIs Tesa
MacCo# #, Ha KOTOpOE JeHCTBYET TOJIbKO CHIlA
CONPOTHRIEHHS, MPONOPLHOHATBHAA CKOPOCTH



7. 3aBUCHMOCTE MOTEHIHATBHOM SHEPIHH OT
KOOp/IMHATLI NPHUBEAEHA HA PHUCYHKE.
Hapucyiite rpaduk kauecTBeHHOH
3aBMCHMOCTH CHJIBI MOJIA OT KOOPAHHATLI.

napabona

(x = 0 — Bepuwuna napabo.wi)

Er

X
8. Kaxue MOJOMKEHU  ClelyIoLIero
YTBEPIKACHUS  CripaBe/IMBbl? MomeHT

MMITYJ1bCa TeJ1a OTHOCHTEbHO OCH 3aBHCHT!

a) OT Maccel Tena,

©) MOMEHTA CHJTBI;

B) MOJIOKEHHA OCH;

') CKOPOCTH TeJla.

O00CHOBATL OTBETBHI.
9. Yenoek CTOMT Ha BpalIAIOLIEHCA CKambe
HKyKOBCKOro ¢ TXKeNbIM CTEPAKHEM B pyKax,
pacronoKeHHbIM  TOPH30HTaNbHO.  Ecau
CTepsKeHb  MOBEPHYTh B BEPTHKA/bHOE
MOJIOKEHHE, TO:

a) YMEHBLLIMTCS MOMEHT HHEpPLHH
CUCTEMBI;

6) YMEHBLIMTCA YI10Bas CKOPOCTh;

B) MOMEHT WMITyJbCa CHCTEMbl He
M3MEHUTCS;

) YMEHbUIMTCS KMHETHYECKas >Heprus
CHCTEMBI.

BoiGpaTh npaBuiibHbIE YTBEPKIAEHHA H
000CHOBATB.

MoJieKyIsipHO-KHHeTHYeCKasl TeopHs

Bapuanm 1

1. 3anucathb OCHOBHOE ypaBHEeHHe
MOJIEKYTAPHO-KMHETHYECKOH TEOPHH.
2. KakoB cmbici hyHKIMM pacnipeaeneHus’?

3.  Hanwucate  dopmyay  onpejelieHus
Cpe/Hero 3Ha4eHUss HEKOTOPOH BEIHYHHbI X,
3Has PYHKLUMIO pacnipejenenms f{x).

4. Teno nepexoaut u3 coctosaHus 1 B
COCTOSIHME 3 OJAMH  pa3  [OCPe/ICTBOM
npouecca 1-2-3, a apyroii pa3 1-4-3. B kakom
rnpouecce M3MeHEHHe BHYTPEHHEH SHEepruu
oonbiue: AU .53 uiau AU 437
['a3 uaeanbHbIi.

7. 3aBUCHUMOCTb CHJIbI IOTEHLMANIBHOTO NONs OT
KOOpP/IMHATEI MpHBEIEHA Ha PHCYHKE.
Hapucyiite rpadmk KauyecTBeHHOR 3aBMCHMOCTH
MOTEHUHANLHOH SHEPrUH OT KOOPAHHATBI.

F

Bepuiuna napadovi

i

8. Kakue nyHKTbI CAEIYIOLIEr0 YTBEPKAEHHA
cripaBeUTHRBI? MOMEHT MHEPLMH Te/la 3aBUCHT:
a) OT TOJI0KEHNS OCH BpalleHUs;
0) MOMEHTAa CHIIbI;
B) MACChbl TEJ1a;
') YIJIOBOIO YCKOpEHHs Tea.
OBOCHOBATbL OTBETHI.

9. B KakuMx cHCTeMax oTcdeTa JEHCTBYIOT
ueHTpobekHas cuna v cuna Kopuonuca?

N1eaJBHOTO0 I'a3a H HA4AJ1a TePMOJAHHAMHUKH
Bapuanm 2

I. Yto Ha3biBaeTcs 4Mc/IOM creneHeit cBo6O0/1bl
MeXaHH4ecKoi cucTeMbl?

2. KakoB cMbIC/1 yC/I0BUS HOPMHPOBKH yHKUMH
pacnpeaenenuns’

3. Bbipa3suTb BepoATHOCTL uepes (PYHKUHIO
pacnpee/eHus.

4. Teno nepexoauT U3 cocTOAHUA | B cocToAHHE
3 oauH pa3 nocpeiactsom npouecca 1-2-3, a
apyroi  paz  1-4-3. B kakoMm  npouecce
M3MEHEeHHe BHYTpeHHel aHeprun Gonblue: A U,
23 WK A U457 a3 uaeanbHbIH.
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9. Yemy paBHO 4McI0 cTeneHed ceoboabl ans
monekysibl CO, ¢ yueToM KosebaTebHOro
JIBUIKEHUS MOJIeKY?

10. B aByx cocylax npd KOMHAaTHOH
Temneparype Xpanurca no | momwo rasa. B
MEPBOM COCY/IC ra3 COCTOUT W3 OJIHOATOMHBIX
MOJIEKYJI, @ BO BTOPOM — W3 [ABYXaTOMHBIX.
OnpenenuTsb OTHOLIEHHE BHYTPEHHHX
sHeprui aTux razoe U,/U;7

|
v
9. Ilpu kakux ycaoeuax (no p u 1) raz MOMxKHO
CUMTaTb WaeanbHbIM?

100 B naByx cocylax npd  KOMHaTHOM
Temreparype xpauurcs no 1 momo rasa. B
MepBOM COCYAE ra3 COCTOMT W3 OJHOATOMHBIX
MOJNEeKyl, a BO BTOPOM — W3 TPEXaTOMHBIX.
OnpenenuTsb OTHOLLIEHHE MOJISIPHBIX
TETUIOEMKOCTEH 3THX Ta30B MPH MOCTOAHHOM
o0neme?

IJIEKTPOCTATHKA H MOCTONHHBIH TOK

Bapuanm 1
1. Chopmynupopats Teopemy [aycca ans

pekropa E .
2. HanucaTh rpaHWuHblE YCIIOBHA A
HOPMaJIbHBIX ~ COCTABJIAIOUIMX  BEKTOPOB
HarnpsAKeHHOCTH 7 SNIEKTPHUYECKOTO

CMEILEHHS HAa TPAHULE ABYX JHDJIEKTPHKOB.

3. B
3aluThl?
4. Yemy paBeH [MOTEHUMAl B UEHTpE
3apsyKeHHOro Komblia 7 OOBACHHTL.(CM.
PHCYHOK)

YéM CMBIC]  AJIEKTPOCTaTHYECKOM

o

5. Tlonas 3apsukeHHas cdepa OKpysKeHa
chepuUECKUMH CJIOSIMH  JIMDJIEKTPUKOB (CM.
PHCYHOK)

/

\
N

P
[TocTpouTh 3aBUCHMOCTb HaMpPSIKEHHOCTH OT
paauyca E(r).

6.  DmwmHiecKuid

CMBICIT JIAD]] IBKTPHHCCKOﬁ

Bapuanm 2
1. CdopmyaupoBats Teopemy [avcca s

BekTopa D .

2. Hanucath  rpaHdYHble  YC/IOBMA  JJA
1

TAHFCHUHAJIbHBIX COCTABNAKLHWX BEKTOPOB ET
| §

H DT Ha rpaHydue pasjiejia ABYX JH3IICKTPHKOB.

3. Hanucarb BulpaskeHust s JI0THOCTH SHEPTHH
MEKTPHUECKOrO MO,

4. Yemy paBHa HaANPAKEHHOCTh B LIEHTpE
3apsKEHHOTO Kosbua Eg(cM. pucyHOK)?
5. Tlomas  3apsweHHas cdepa  OKpyKeHa
cheprUyeCKHUMH  CIIOSIMH  JIMIEKTPHKOB  (CM.
PHCYHOK)

£=3

nOCTPOHTb 3aBUCHUMOCTb NMOTEHUHANA OT paJuyca

Q(r).

6. Du3nyecKui CMbICIT BEKTOpa

13



MPOHHLIAEMOCTH CPe/Ibl.

7. YUro Takoe 3/1eKTpo/BHAKY1Ias cua?

8. Chopmynuposatsb 1-ii 3akon Kupxroda.
9. 3anucarb 3akon OMa B J0KanbHOH (opme.
10. Cyrb KIacCHYECKOH  3/IEKTPOHHOM
TEOPHH 3JIEKTPONPOBOAUMOCTH METAJLIOB.

11. Paccuntath umpkyssumio sekropa E no
3aMKHyTOMY KOHTYpY ABCDA W cpenatb
BBIBO/IBI O MOTEHUMAILHOCTH T10J15.

MOJIIPU30BAHHOCTH P .

7. Yro Takoe Hanpsxenue?

8. Chopmynuposats 2-i 3akon Kupxroda.

9. 3anucars 3axoH J[xoyns—Jlenua B nokanbHOM

thopme.
10. B yéM COCTOMT HEeJOCTATOYHOCTh
KJIACCHMYECKOM JIEKTPOHHOM TEOpHH

JIEKTPONPOBOAUMOCTH MeTanioB?

11. PaccuutaTh UMpKYJAUMIO Bektopa E Mo
3aMKHYTOMY KOHTYpY ABCDA W clienarhb BbIBO/bI
0 NOTEHLHAIBHOCTH MOJA.

MaruuTHoe moJie H YIeKTPOMATHHTHAA HHAYKIHSA

Al — |8
|
b | e
' ED | (. bEc
Bapuanm |
1. PackpbITb MOHATHE. MarnuTHas

UHIYKUMA, €€ CMBIC]L.

2. CdopmyaupoBaTh 3aKOH TOJHOTO TOKa
ans sekropa B .

3. CdopmynupoBaTh rpaHHYHBIE YCIOBHS

ans TaHreHMAJIbHBIX COCTABJIAIOLLHUX
sektopos B u H .
4. Yemy papeH MarHMTHbIH MOMEHT p

BuTKa ¢ TokoM [? Kyzaa oH Hampasnen (cm.
PHCYHOK)?

R

‘ &

5. B uém  3akmouaercd  ABJICHHE
3/1EKTPOMArHUTHOH MHJIYKLHMH, YeMy paBHa
DJIC? Chopmymposats npasuiio Jlenua.

6.ITpoBoasias nepembiuKa JABHKETCH B0

MpoBOAsLIEH PAMKH €O CKOpocThio U B

marudtHom nosne B . Ykazatb HarnpaBJIeHHE
MHJ/LYKIIHOHHOT'O TOKd.

Bapuanm 2
1. Chopmynuposatb 3akoH buo u Casapa, ero
thH3nUECKHii cMbICT.

2. 3aKOH NOJIHOro ToKa 1714 BekTopa [1 .

3. ['panuunble YCNOBUS A7 HOPMaibHbIX

cocTapnAOIKUX BekTopoB B u H

4 Yemy MarHUTHbIH

MOMEHT

paBeH
pﬂl
CKOpOCTBIO U 7

opOHTaIbHBIHA

3JIEKTpOHA € 3apaaoM ¢ H

YKa3zaTh ero HanpaejleHHe (CM. pHC.).

e ‘
5. SesieHue CAMOMH/IYKIIMH H
B3aUMOUHAYKLIMH, uxX D]IC.

Cb—

6.[TpoBoasias nepemeltka JABHAKETCA  BIOJb
1
V B

MarHutHom none B . VYkazarb HalpaBJIicHHE
HHAYKUHOHHOIO TOKA.

MPOBOALICH PAMKH CO  CKOPOCTBLIO

14
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7. JlaH rpadmk M3MEHEHUs MArHUTHOTO
MOTOKA OT BPEMEHH.

napado.ia c

SEePUIUHOT

7. JlaH rpayK M3MEHEHHS MAarHWTHOIO MOTOKA
OT BPEMEHH.

@

Kak M3MEHSEeTCS BEJWYHHA DC
3/€KTPOMArHUTHOH HHIYKLUMHU CO BpeMeHeM?
IMocTpouTts rpaduk £,1).

8. [llpsamMoyrosbHbIi  NPOBONOYHBIN  BHTOK
JICKUT B TUIOCKOCTH C JUIMHHBIM TPAMbBIM
NPOBO/IOM, 110 KOTOpPOMY NMpoTeKaeT Tok [.

l<1

Burtok THAHY'T BMPagBo. [lokaszatb
HAaMpaB/leHHs TOKA, MHIYUMPOBAHHOTO B
BMTKE, M CHJI, JIEHCTBYIOLLMX Ha €ro JIEBYIO U
Mpapyro CTOPOHDI

9. Yemy paBHa UMPKYJAUUA  BEKTOpa

nanpsskennocty 1 nmo  3aMKHyTOMY
kontypy? Ha pucyHke nokasaubl: [ — TOokM
MPOBOMMOCTH, { — MOJIEKYJIIPHbIE TOKH.

I,

Konmyp

[Moctpours  rpadpuk  3asucumoctn  DJIC
NEKTPOMATHUTHON MHAYKLUHH OT BpeMeHH £(1).

8. [pAMOYIro/ibHbIA 1IPOBOJOYHBINA BUTOK JICKHT
B MJIOCKOCTH C JUTHHHBIM NPSAMBIM MPOBOIOM, 110
KOTOpOMY ripoTekaet Tok [.

Burtok TanyTt Bnpapo. [lokasaTts HanpabieHus
TOKAa, MHIAYUMPOBAHHOrO B BWUTKE, W CHI,
JACHCTBYIOLIMX Ha €ro JIeBYl0 M [paBylo
CTOPOHBI.

9. Yemy paBHa  UMPKYIAUMA  BEKTOpA

MarHHTHON MHAYKUMH 10 3aMKHYTOMY KOHTYpPY
7

15
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10. INpupoaa peppomarHeTHzma.

i!

10. Ilpupoaa auamarseTusma.

Mexann4decKHe KoJ1e0aHUS H BOJIHbBI

Bapuanm 1

1. Yrto HaszsiBaeTcs a3oil rapMOHHMYECKOrO
konebanus?
2. KaxoBa pa3HocTb a3 [JBYX MasgATHHKOB
(BTOPOro  OTHOCHTELHO  MEpBOro)  (cm.
pHCYHOK)?

1 2 =

Kpatinee nonoowcenue

3. Touka yuacTByeT B JBYX

NepreHAMKYISIPHbIX  KonebaHMAX.

¢urypa Jluccaxy y(x) noayuaercs, eciu
y = 2cosmt,

B3aUMHO
Kakas

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

4. Cnoskure rpaduuecky 1Ba rapMOHHYECKHX
O/IMHAKOBO HArpaB/ieHHbIX KOJ1eOaHNsA paBHBIX
Mepuoa0B, HO  CMellleHHbIX 1o dase
OTHOCHTENLHO JAPYr ApYyra Ha T, aMIUIHTY/1bl
cooTHoesTes Kak 3 : 1. Byner nu koaebanue
rapMoHuveckum?  Yemy paBHa  vacrtora
CII0JKHOTO Kostebanus?

5. JlaHO Hanpar/ieHHe CMELIEHUs YacTHLL.
Kyna aBuxeTcs BosiHa (BAEBO, BNpaBo)?

6. Hanucatb quddepenumnanbHoe ypaBHEHHE
3aTyXaloluX KoeGaHui U ero peieHue.
Kakos cmbic koadduLHeHTa 3aTyXaHus,
1100pOTHOCTH?

7. laHO ypaBHEeHHE BOJTHBI

Y = A sin2m(t/T-x/h), roe A, T, A
NOJOKHTETbHBIE BE/IMHYMHBI, KOTOpblE
OIMCBLIBAIOT BOJIHY. Yemy paBHa CKOpOCThH
BOJIHbBI?

8. Uto Takoe dazoBast CKOPOCTh, MPYNNoBas
CKOpOCTb BOJIH?

9. Yro HasbiBaeTcs mHTepdepenmeii BoiH?
i0. [leppon  xoneGaHMH  MPYIKHHHOIO
MagTHMka paeeH 1. Maccy MasaTHHKa
yBenuuuin B 4 pasa. Kak uaMeHuTcs nepuoj
KosiebaHnii?

Bapuanm 2

1. Yro Ha3biBaeTcsd UTHHOHM BOJIHBI, BOJIHOBBIM
yuciaom?

2. KakoBa pazHocTh a3 JBYX MAasTHHKOB
(BTOPOTO OTHOCHTENBHO NEPBOro) (CM. PUCYHOK)!

I 2 v
Kpaiinee noaooswcenue
3. Touka yuwactByeT B JIBYX  B3aHMHO

neprneHAnKYIApHBIX Konebanuax. Kakas ¢urypa
Jlucecay y(x) nonyuaercs, ecnu
y = 2cosTt,

x = 4cos(nt + 7).

4. Cnoxkute rpadMyecKkm /1Ba rapMOHHYECKHX
OJIMHAKOBO HaNpaBJIeHHbIX KojleDaHus, y
KOTOPBIX HacTOThI COOTHOCATCA Kak | : 3, a
amnuMTy el Kak 2 ;1. byaer au koneGanue
rapMoHuyeckum? UeMy paeHa yacToTa CJI0KHOIO
KonebaHus?

5. JlaHo HanpaeieHue cMellenus yactul. Kyna
JBUAETCH BOJIHA (BIIEBO, BIPARBO)

6. Hanucartb Bonnosoe ypasHenue. [losacHuTb ero
CMBbIC]T

7. CMelleHHE YacTHIL Cpe/ibl B MI0CKOH Oeryue
3BYKOBOH BOJIHE BbIpasKaercd COOTHOLIEHWEM
E=E, cos(r—kx). Halith CKOpPOCTb CMELLEHHs
YacTHIL B 3TOH BOJTHE.

8. Kak oOpasyercs ctosiuas osnna? Onwucath eé
xapaxkTtepHble ocobeHHocTH. Hanucats ypasHeHue
CTOA4EH BOJIHBI.

9. Kak obpasytorcs Ouenus?

10. Yto HazbiBaeTCHd MEXAHUYECKUM PE3OHAHCOM,
PE30HAHCHOR 4acTOTON?

16



Bapuanm 1

1.Ccpopmynuposats npunumn ['oirexca.

2. OnTHueckas AJMHA MYTH.
3. Ilonockl paBHO#H TOMUIMHBL.

4. Jlndpakumns @penens.
5. EcrecTBeHHBII W MOAAPU3OBAHHbIN CBET.

6. Ha nyTH ecTecTBEHHOr0 CBETa MOMEUIEHbI
J1BE MJACTHHKH TypMajuHa. ITocne
MPOXOKJAEHHA MIACTHHKH 1 CBET MOJHOCTHIO
nosnspuzopad. Ecam J; M J; — HHTEHCHMBHOCTH

OnTuka

Bapuanm 2

1.  CdopmyanporaTh
NpeSOMIICHHUA.

2. OnTHueckas pa3sHOCTbL XoJa.
3. [lonockl paBHOTO HAaKJIOHA.

3aKOHbI  OTpaKEHHA H

4. Indpakumns @paynrodepa.
5. [onsipuszauuu npu OTpaKeHUH u

MPEeNOMIEHHH.

6. ¥Yroa wMexay rAaBHBIMH - TUIOCKOCTAMH
nomspuzatopa  u  amanmszatopa  pasen 30
Onpenenure M3MEHEHHE UHTEHCHBHOCTH

npoweamero 4epe3 HUX CBeTa, €CJIM yroj Mexay

cBeTa, [poLIE/IIIEro MIACTHHKH | FAABHBIMH II0CKOCTAMM Gy1eT cocTapisth 45",
cooTBeTCcTBEHHO | M 2, u J,=3],/4, 4yemy Toraa n
OyaeT papeH yron mesxay HanpasieHuamu OO = o
[r’l 0501? | ,«“/i A
‘ | AT
Uy T S
: o IR/ VA
/7‘\‘ 14 ) o Vi ’l i /.-
/¥ L S
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=
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BOITPOCHI K DK3AMEHY

I. Mexanuka

1. Mexanuueckoe JBHIKCHHE Kak mpocteimas ¢opMa asukeHus Marepuu. Cucrema oTcyeTa.
Pannyc-BexTop.

2. Marepuanbias touka (vactuna). Tpaekropusi. Paanyc kpuBH3HBI TpaekTopHu. JInHeiHas
CKOPOCTB U JIMHeHHOoe yekopenue. ITocTynarebHoe ABHKEHHE TBEPIOTO TeIA.

3. Ta"reHuuanbHOe MW HOpMalbHOEe YCKOpeHHd. CBs3b MEXKAY JHMHEHHBIMH H YIIIOBBIMH
KMHEMATUYECKUMH BETHUYHHAMH.

4. Ilepsoblii 3akoH HproTOHa M NOHATHE WHEPUMALHON CHCTEMBI OTcdeTa. BTOpoil 3akoH
HpBI0TOHA M IOHSATHE CHIILI, MACChl U UMIYJIbca. Y paBHenue ABMKeHHs. TpeTtuii 3akon HeroTona
M MpeJiesibl €ro NPUMEHHUMOCTH.

5. Cucrema MaTepHalbHbIX ToueK. lleHTp mHepumm (ueHTp Macc). Teopema 0 JIBMIKEHHH
LIeHTpa UHEPLHH.

6. [Tonsatue abcomoTtHo TBepaoro Tena. Moment unepiun Tena. Teopema IllTeiinepa.

7. MomeHT cuiibl. MOMEHT HUMITYyJIbca. Y paBHEHHE MOMEHTOB. YpaBHEHHE BpPAIATCILHOTO
JIBUKEHHSI TBEP/IOT0 Telld OTHOCUTEIBHO HENOABHKHOR OCH.

8. 3aKOH COXpaHEeHHs UMIYJIbCA, 3AKOH COXPAHEHUS MOMEHTA HUMILYJILCA.

9. PaGora 1 sHeprusi B MeXaHuKe. JHEPrus KHHETHYECKas U IIOTEeHIHAIbHAS.

10. [onsTre cusosoro nosisi. CBS3b MEXKIY NOTEHIMATBHOH 3HEPIHEN U CHIIOH.

11. 3aKOH COXpaHEHUs] MEXaHWYECKOH DHEPIHH.

I1. OcHoBBI MOJIEKY.ISIPHOTT PH3HKH U TEPMOAHHAMHKH

1. [lousitve waeanbHOro rasza. MONEKYISPHO-KHHETHUECKOE TOJKOBAaHHE TEMIICPaTyphbl.
MakpocKkonuuecKHe napaMeTphbl CHCTEMBI.

2. JlaBienue raza ¢ TOYKH 3peHUS MOJCKYIAPHO-KHHETHYECKOH TEOpHH.
YPaBHEHHE MOJIEKYJISIPHO-KHHETUUCCKOM TCOPHH.

3. VpaBuenue coCcToOsiHUS WjlealibHOro ras3a (ypasuenue Kinanefipona — Menjieneesa).

4. Ypasuenue Ban-nep-Baasnbca. M30repMBl pealbHbIX ra3os.

5. Meracrabunpioe coctosiHue, Kpurnueckoe coctosnue.

OcuosHoe
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6. BHyTpeHHSs S3HEprus peajibHOro rasa.

7. Dddexr Jxoyns — Tomcona. CxxuKeHHE ra30B M NOTYUEHHE HU3KHUX TEMIEpPATYp.

8. SBnenue neperoca — AU Py3us.

9. SlBnenue neperoca — TEIJIONPOBOJAHOCTD.

10. SIBnenue nepenoca — BA3KOCTh.

11. OcHOBHBIE TEepMOIMHAMUYECKUE T[OHATHSA: BHYTPEHHSIA SHEprus, padorta, TEIIOTa.
VpasHeHHe MepBOro Hayajla TEPMOJIHHAMHUKH.

12. 3aBUCHMOCTB TEIJIOEMKOCTH HI€albHOro rasa ot BW/a mnpoiecca. Pabora, coBepluaemas
rasoMm NpH U30mporeccax.

13. AquabaTuyeckuii rpouecc.

14. O6patumble U HeoOpaTHMBIE npouecchl. Kpyrogoit npouecc (MHKI).

15. Iuka Kapuo u ero KI1J] nns uneansHoro rasa.

16. IIpuHIMD IefiCTBAS TEIJIOBOTO ABUTaTels H XON0AHIBHON MallluHEI.

17. DHTpOnuUst. 3aKOH BO3pacTaHUs SHTPOIIHH.

18. CrarucTdeckuil Bec (TEpMOIMHAMHYECKAs BEPOSTHOCTh). CTATUCTHYECKOE TOJIKOBAHUE
BTOPOro Hayajaa TepMOJIUHAMHKH.

II1. DnekTpHYECTBO H MArHETH3M

1. 3akon Kynona. HanpsbkeHHOCTh — asekTpocrarndeckoro  nois.  llonsarne
5JIEKTPOCTATHYECKOro 1oJis. [IpUHIMI Cyneprno3Hium 3J1eKTPUIECKUX MTOJICH.

2. ITotok HanpsikenHocT. Teopema ["aycca 11 2/1€KTPOCTATHUECKOTO T10JIS B BAKYYME.

3. IlpumeHenune Teopembl ['aycca s pacyeTa mosei.

4. Pabora  cMi  DJIGKTPOCTATHYCCKOTO  TOJI. Llupkynsiuus ~ HanpsiKEeHHOCTH
31EKTPOCTATHUECKOTO TOJIA.

5. Tlorenmman. Pa3zHocts moteHnuaioB. CBsizb MEK/Y NOTCHUHATIOM H HaNpsUKEHHOCTHIO
31K TPOCTATHUECKOTO TOJIA.

6. CBOOO/IHBIE M CBA3aHHBIE 3aps/ibl B BelecTBe. THIBI ananekTpukoB. MonHas, snexTponHas
¥ OPHEHTALMOHHAs NOJIAPU3ALIHH.

7. MonsipuzoBanHOCTh. JIMdIeKTpUYECKas BOCIPUMMYMBOCTE BELIECTBA M €€ 3aBUCHMOCTD OT
TeMIepaTypsbl.

8. Teopema ["aycca /1t 7€KTPHYECKOTO MOJS B JMAJIEKTPHKE. DJIEKTPHYECKOE CMEIICHHE.
JluonekTpuyeckass IPOHUIAEMOCTb cpeiabl. HanpsikeHHOCTb  2JIEKTPUYECKOrO  [oJjisd B
JUAJIEKTPHKE.

9. I'paHuuHbIC YCJIOBHMS IS 3JIEKTPUYECKOrO MO/ HA TIpaHulle pasjena ‘“‘JAMdJICKTPUK —
JTUAIIEKTPHK .

10. PacripeneieHue 3apsijioB B POBOJHUKE. DIEKTPOCTATHYECKOE TM0JIE BHYTPH M CHAPYKH
MPOBO/IHUKA. DJIEKTPOCTaTHYECKas 3alluTa.

11. DIeKTPOEMKOCTh YEJIMHEHHOT'O IIPOBOHHKA, CHCTEMBI IPOBOJIHMKOB H KOHJIEHCATOPA.

12. Dueprus 3apsyKEHHBIX YEAMHEHHOTO MPOBOIHHMKA, CHCTEMbI [POBOJHHKOB H
KOHJEHCATOpa. DHEPrus JeKTpHueckoro nojs. O0beMHas IOTHOCTL YSHEPTHH HIICKTPUYECKOTO
10181,

13. XapakTepHCTHKH 3IeKTPHYECKOrO TOKAa M YCIOBMA €ro CymecTBOBaHHs. PazHOCTh
MOTEHIMAIIOB, 3JIEKTPOABHIKYILAS CHJIA, HAIIPSAKEHHE.

14. Knaccudeckas OJICKTpOHHAss TEOpHS  IEKTPONPOBOIMMOCTH  METalloB H  €e
HEJIOCTATOYHOCTD.

15. BeiBoj 3akoHoB OMma 1 JIxxoyiist — JleHua u3 sJeKTPOHHBIX NTPEICTaBICHHM.

16. Maruutnas wnaykuus. 3akod bumo — Casapa. llonartne maruurtHoro noss. [lpunmoun
CYNEPIO3MIIMH MATHUTHBIX 110J€H. MarHuTHBIH MOMEHT.

17. MaraaTHoOe 1oJie NpIMOJIUHEIHHOTO U KPYTOBOTO TOKOB.

18. [lupKy/sis BeKTOpa MarHWTHOH MHJYKIMH. 3aKoH MOIHOro Toka. MarHutHoe moie
JUIMHHOT'O COJIEHOM/IA U TOPOUIA.

19. JIBmKeHHe 3apsyKeHHBIX YACTHIL B DJICKTPHUECKUX U MArHUTHBIX MOJISAX.

20. Ddpdext Xomna. [TpuHuun jeficTBUA YCKOPUTEIICH 3apsSIKCHHBIX YaCTHIL.
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21. IloHATHE MATHUTHOIO MOMEHTA aTOMa.

22. Mukpo- u MaKkpoToku. MoJjiekynspHble TOkH. MarHuTHas BOCIIPHHMYHBOCTD BEIIECTBA.

23. 3aKOoH IOJHOro TOKa JIIi MarHUTHOTO 10/ B BeulecTBe. HanpsykeHHOCTH MarHUTHOTO
noJs. MarauTHas npoHHIIAEMOCTh cpejibl. MHYKIUsS MarHUTHOTO 110J15 B BEILECTBE.

24. I'paHruHbIE YCIOBHSI [UI1 MATHUTHOT'O T10JIs1 HA FPaHKIIE pa3/iera JIBYX Cpe/l.

25. Tunsl maraetukoB. Kpupas namarauunBanus. Touka Kiopu. Jlomensr.

26. Onwir  ®@apajies. Marnutabiii  notox.  DJC  uuaykumu.  OCHOBHOH — 3aKOH
5JIeKTpOMarHuTHoO# uHaykunH. [pasuno Jlenna.

27. CaMOMHAYKLHS ¥ B3aHMOMHIYKIMS. MHAYKTHBHOCTD M B3aMMHAas HHYKTHBHOCTB. ToKH
pa3MbIKaHHs U 3aMBbIKaHHS.

28. DHeprusi MarHMTHOrO 1ojsi. O0bEMHAs MIOTHOCTh SHEPIMH MArHHTHOTO MOJIA.

IV. Kosiedanusi H BOJIHBI

1. CBoGOAHBIC ¥ BRIHYKIEHHBIE KOJleOanus. ["apMoHnyecKie MeXaHHIECKHE KoieDaHus v ux
XapaKTepUCTUKH.

2. DHeprus rapMOHMYECKHX MeXaHHuecknx kKojedanui. [lomartue o rapMoHHYECKOM H
AHTAPMOHHYECKOM OCHHILIATOPE.

3. CroskeHue 0JIMHAKOBO HAIIPABJICHHBIX FAPMOHMYECKUX KosleOanui. buenus.

4. Co’keHHe B3aHMHO IePIIEH/IMKYIISIPHBIX rapMoHIUeckux kosiebanuii. Gurypsl Jluccaxy.

5. 3Baryxaiomude Mexanudeckue Kojiedanus. Yactora, koddduument 3aryxamnmus,
norapuMUUYECKHI TEKPEMEHT 3aTyXaHHsl MEXaHHUYECKHX Ko1eOaHHii.

6. BplnykIeHHBIE MexaHWueckue KosieDaHus. AMIIMTYAa M (asa npu  BbIHYIK/ICHHBIX
MEXaHU4YeCcKHX KonebaHHusAX.

7. Mexanuuecknii pesonanc. PesonancHble kpuBble. CooTHomenus Mexay (asamu
BBIHYK/IAIOMIEH CHIIbI M CKOPOCTH IPH MEXaHUYECKOM PE30HAHCE.

8. Mexanusm o0Opa3oBaHHMs MeXaHMYECKMX BOJIIH B ynpyroil cpene. llpomonbHbie u
[ornepeyHble BOJAHBL BoHOBOE ypaBHEHHE M €ro pelueHue. ['apMOHMYECKHE BOJHBI M HX
XapaKTepPUCTHKH.

9. da3zoBas CKOPOCTh M AMCIIEPCHs BOJIH. BOJIHOBOMH MakeT U rpynnosasi CKopocThb.

10. ITousitue o korepeHtHocTH. MHTepdepenuns BoaH. CTosuue BOJIHEL

11. KonebarenbHblii KoHTYp. ['apMOHMYEcKHe 9J7EKTPOMATHUTHBIE KoJe€DaHUA W HX
XapaKTepPUCTHKH.

12. 3aryxatomme 5jeKTpoMarHuTHele konebGanus. Yacrtora, kodpduument 3aryxanus,
norapu(pMUUECKUIl JeKPEMEHT 3aTyXaHHs JJIeKTPOMArHMTHBIX KoseOauuid. JloOpoTHOCTH
K0JIeOaTeNBHOr0 KOHTYpa.

13. BpIHyX/I€HHbIE JIEKTPOMAarHUTHbIE KoiebaHusa. AMIIMTYAa M (asza BBIHYKICHHBIX
3IEKTPOMArHMUTHBIX KoNeOaHHI.

14. ®apajeeBckas ¥ MaKCBeJJIOBCKas TPAKTOBKH ABJICHHS JJICKTPOMATHMTHOH HHJIYKLHH.
Tok cMmenieHus.

15. Cucrema ypasuenuii Makcsenia. DIeKTPOMArHuTHOE T10JIE.

16. BosHoBoe ypaBHEHHE JUIS 93JIEKTPOMArHMTHOrO Mol u ero pewenue. CKOpOCTh
pacrnpocTpaHeHust JIEKTPOMAarHUTHBIX BOJIH B Cpeax.

17. OcHOBHBIE CBOMCTBA 9JIEKTPOMAriUTHBIX BOJTH. DJHEPrUsi W IOTOK OHCPIHH
9IEKTPOMArHUTHHIX BosIH. Bexrop lolintunra. IMnynec 3JeKTpOMArHHTHOTO 110715,

V. Onruka

I. DnextpomaruutHas npupona csera. Ilpunuun [oirenca. 3akoHBI OTpaKeHHs M
npesiomMiIeHust. AGCOMIOTHBIN 1 OTHOCHTEITLHBIH MOKazaTenu npejiomienus. lloaHoe BHyTpeHHEe
orpaxeHue. CBETOBOIBI.

2. KorepeHTHOCTh M MOHOXPOMATHYHOCTH CBETOBLIX BOJH. BpeMeHHds KOrepeHTHOCTE.
BpeMst U UIHHA KOTEPEHTHOCTH.

3. Ontuveckas aaunHa nyTd. OnTudeckas pasHocTs xoia. Pacuer uHTepdepeHIHOHHOH
KapTHHBI OT JIBYX KOTE€PEHTHBIX HCTOYHHKOB.

4. ITonock! paBHOH TOJNIIUHEL K PABHOTO HAKJIOHA.
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5. [IpocTpaHcTBeHHAst KOrepeHTHOCTD. Paninyc KOrepeHTHOCTH.

6. ITpunuun [Noitrenca — ®penens. Metox 30 Openens. [pamonuneiinoe pacnpocTpaneHne
ceeta. Jludpakius @penerns Ha KpYIrJoM OTBEPCTHH H JHCKE.

7. Mudppakuus @payuropepa ot 6€CKOHEUHO UTMHHON MPAMOIi LIEIH.

8. Mudpaxuus Opaynrodepa Ha oHOMEPHON AU(PAKIHOHHON pelIeTKe.

9. lNonsitie o ronorpaduu.

10. EctecTBeHHbIH ¥ 0JApU30BaHHbI cBeT. [lonsipu3alins npu oTpakeHHH U IIPETOMIICHHH,
3akon bprocrepa.

11. IMonspusanms mnpu ABOiiHOM JydenpeiaomaeHHH. OOBIKHOBEHHBIH H HEOOBIKHOBEHHBIH
nyun. Ontuyeckas ock kpucrtasia. [lonspuszannonnsie mpu3mel. 3akon Mamoca.

12. HopmasnbHas ¥ aHoMallbHas aucnepeun. Metojibl HabInoaeHUst UCTICPCHT.

CAMOCTOSITEJIbHASA PABOTA CTYJEHTOB

npuMepHble TeMbl pedepaTHBHBIX padoT
1. ®duzmuka — HayKa NO3HAHHWA MHpa.
2. TlpoctpaHcTBO M BpeMs B hU3HKE.
3. Apromaru3anus GU3MUECKOro KCIEPUMEHTA.
4. ABTOMATHUECKME M3MEPUTEIbHBIE YCTPOICTBA B DKCIIEPUMEHTAIBHON (PH3HKe.
5. MozenupoBaHue Tpolecca paclpoCTpPaHEHHs YAApHOH BOJIHBI NPH B3pBIBaX B
pa3IMYHBIX Cpellax.
6. PeBomonus B SHEPreTHKE.
7. Tlopsiiok 1 GecriopsaoK B MUpe OOJIBIIMX MOTIEKY L.
8. DKCnepUMEHTAIbHBIE MCC/IeI0BAHUS IJIEKTPOMATHUTHOTO nois 3emin B obnacT
CBEPHM3KUX HacTOT.
9. IllapoBasi MoJIHHUSA U €€ IPHPO/JIA.
10. MarauTHoOe nose 3eMIH.
11. ®u3uKa M0JyIpPOBOIHHKOBBIX IPHOOPOB.
12. DNeKkTpU4ecTBO B JKMBBLIX OpraHu3Max.
13. DaekTpuyecTBO B aTMocgepe.
14. JlazepHO-MHAYLMPOBAHHBIE MH/IPOIMHAMHYCCKHE BOJIHBL.
15. dusnyeckre METO/Ibl PErUCTPAIMH 3eMIIETPACEHHM.
16. MCTOYHMKHM MOLLHOTO YJbTpa3ByKa.
17. ®duznyecKue METO/1bl BO3JICHCTBUS HA BEUIECTBO.
18. Bo0JIOKOHHO-OITHYECKHE THPOCKOTBI.
19. IlpumeHeHHe 3aKOHOB (DM3UKH B CO3/aHHM IIPUHUMIIMAIBLHO HOBBIX METOJIOB
00paboTKH BelleCTBa.
20. OnTHKO-2IeKTPOHHBIC TMPHOOPBI JUI  ABTOMATHYECKOIO KOHTPOJS  I110JIHHHOCTH
3aUTHBIX TOJOIPAMM.
CrnuvcoK MOKeT OBIThb 3HAuYMTENIbHO pacimpeH. Temy pedepaTa CTYAEHTHI

COrIacyrT € NpernoaaBaTciicM.

7. VYYEBHO-METOIUYECKOE U HH®OPOPMAIIMOHHOE
OBECINEYEHUE JUCHUIIJIMHBI

a) OcHoOBHas IUTEpaTypa.
I. Tpopumosa T.U., @usmka: yH4eOHUK JUIsl BBICIIETO NPOPECCHOHATBHOTO 00pasoBaHus 110
texandecknM Hanpasienusm / T. W. Tpodumosa .— Mocksa : Akagemus, 2012 .— 316 ¢. : nn,,
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Tadi. — (Boicinee npodeccuonanbioe obpazopanune) (bakanaspuar) .— Ilpeam. yvias.: ¢ 30
310 .— ISBN 978-5-7695-7967-7.

2. Kysnenos A.A. O®usuka: Mexanuka, MoaekyaspHas (Qu3znka.  DIEKTPHUCCT RO
MATHETH3M. DJICKTPOMArHUTHBIG Konedanus W BoiHbL Ontuka: ydeOnoe 1ocodne AL
Kyvanenos: BiajiMUpeKknil rocy1apcTBEHHBIA YHHBEPCUTET UMEHH AJiekcanpa [ puropuesiii
i Hukonaa Towropreruua Cronetoreix (Bal'V)— W3n, 2-e. nenp. w non, 2013—160 ¢c wi -
budmmorp.: ¢. 153-156. ISBN 978-5-9984-0337-8.

3. Ou3MKa MCTOAMYECKHE VKa3aHWs JJIS [MOJATOTOBKH CTY/ICHTOB K TecTHposanuio / AL (.
Fankun (10 ap.]; BrnaauMupekui  rocyJlapcTBEHHBIH  YHUBEPCHTET MMEHH  AJICKCaii i
[ prropbeBuya 11 Hukonas I'puropsesnya CroneroBsix (Bal'V). Kadeapa obueii n npukia ol
puzurn 2013 — 243 ¢. :— bubnuorp.: ¢. 242.

0) Jlomoanurensnas aureparypa (1o BbIOOPY M PEKOMEH LALLM JICKTOP)

I. Kype dusicu: Yuebnoe nocobue juist BysoB / A. A, Jleraad. b. M. flsopekuii. — 6-¢ .
crepeorun. — M. 1 Akagemust, 2007. — 719c¢. : tadu., ui. — (Boicinee obpaszosanne). - Hpe
vias.: ¢. 693-713, — ISBN 978-5-7695-3801-8.

2. Tpopumosa, T.M. Coopauk 3a1au 1o Kypey Gusuku ¢ perenuamu: Yuednoe nocodue (i
sy3oB/ T. K. I'podmmona. 3. I'. [Tasnosa. — 7- € u3j.. crepeorun. — M.: Boicias ko . 2000,
589¢. 1t — 19BN 3-06-004164-6.

3. Capenben [1.B. Kype obmeit ¢gusukn : yueOHoe nocoOue juis pryzos: B 3 1./ M. I3
Caseibes. — /-¢ u3il, crepeornit. — Cii6.: Jlaub, 2007 — (JiyulMe KJIACCHYECKHE YUCOHHKI)
(Knacenyeekas  vuebuast jurepatypa 1o dwsuke) (Yuebuuku ana pvios  Creimaiiniio
auteparypa). - ISBN 978-5-8114-0629-6.

4. Bouskeinuireitn, B.C. COopuux 3azad no olmemy kypey (usukn: Jlus ciyiciion
rextnueckux nyos / B. C. Bonpkenurreitt. — 3-¢ 3., uenp. u jon. — CIHG. @ Hpodecens. 200
CII6. : Knwxkiibiii mup, 2003, — 328 ¢. : un, 1abn. — (Cneunanucr). — [SBN 5-86457-2357-7.

5. Uposos. 1. E. 3agaun no obuieit ¢pusuke : Yuebnoe nocodue st sysos / M. L. Hponor,
7-¢ w3 crepeorun. — M. : BUHOM. Jla6oparopus 3nanuif, 2007, — 431c.: nin. — (O0uiw
(uszuka). — ISBN 5-94774-614-X.

6. Jmutpuesa E.B. Vuebnoe mnocofue mno dusuxe: mexannka /EBJIvivpoens

B.C.IlnemuBies: BramuMmupekuii rocyaapeTBeHHbI yHupepeuter (Bal'y) — Baamwvip
Brajmmupekinii rocyapersennbiit yuugepenter (Bal'y). 2009 — 143 ¢ @ wi. 1ad0
’ |

1
’a

buGauorp.: ¢. 14
7. Yepros A.| . 3agaunuk no gusnxe: Yuebnoe nocodue s srysos / A, L. Hepros. AL A
BopoObes. — 8-¢ u3., nepepad. u gom. — M. : @usmarmur, 2007. — 640 ¢. @ ui., rada. — ISBN 5

NANSHY_NOQ 7
ALY RS TS E & AL N

B) HHTEPHET-PECYPCHI.
1) )KTD (ypuan Texunueckoil pu3nukn). DNEKTPOHHAS BePCHS] http://journals.iolle.ru/jl .
2)  Kypnan  «Dusuka M TeXHMKa  IIOJYHPOBOJHHKOB». — DICKTPOHHAS  BCPCis
http://journals 1ot fe.rw/journals/2.
3) Aypran «u3uKa TBEPAOro Tenay. ICKTPOHHAs BEPCHs hutp:/Aournals.ioffe.rujoural

Mcnoassosaime p&]’}l—looﬁpﬁl'illbl;\ yueOHBIX MATePHATIOB HOJYUCHHBIN 13 caiiion
HiTepreTa nocpeacTrom nporpaMmel WinDjVie # Apyrux nporpav.
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3. MATEPUMAJBHO-TEXHUYECKOE OBECHEYEHME
JNCIUTIINHBI

. Jleknnornnas mnorounas ayautopust  «B», obGopynosannas ay/i-. BiLico-.
MYJIBTUMEAHHHBIMI CPEACTBAMH.

2. My3eii JICKIMOHHBIX JeMOHCTpaluii aya. «B». ¢ HadOpPOM JICMOHCTPAIIOHHLIN
nipudopor, \

[labop ¢ 1aii10B 1 BUACOHIBEMOB.

Cuskovlaib PakTHkyM ¢ HAGOPOM  YyUTAHUBOK M BCHOMULATC b
odopyaosanns: ayn.428-3, 429-3, 426-3, 425-3, 424-3, 422-3.

5. Ayamiopus  ang  1ad0paTOPHBIX — 3aHATHH,  OCHANICHHASL  COBPEMEHHBINI
HEPCOHA! I LIBIMH KOMIIBHOTEPAMH, 00BEIMHEHHBIMH B JIOKAJIBHYIO BHIMHCIIHTCABLIN 10
CeTh M \KOMIIJIGKTOBAHHBIMH  HEOOXOJMMBIM — CHCTEMHBIM M TIPHK/IL LI
nporpam\iiibiM obecrieueHmemM— ayi.421-3.
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PaGouas nporpaMma coctaBieHa B cooTBeTCTBUM ¢ Tpebosanusvu GIOC BO 1o
nanpasiennio 28.03.02 «Hanounkenepus» (Ipukas MunoGpuaykn Pd Nol4 [
or 03 nexabps 2015 1.)
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[Tporpamma o, 106peHa Ha 3aceaanny kadenpbl «O0uas u npukaaHas Gpusiia,
npotokoi No 5 oT_¢8. 04 2016 roaa

Saseaytoiinii kageapoit /] Hopoxkos B.B.

PaGouasi nporpaMma  paceMoTpeHa M ojodpeHa  Ha  3ace/ldHHH yucho
MeToHueckol! komuccun HarpasieHus 28.03.02 «Hanounkenepus.

Mootoxoa Mo/ ot 2 (. 04 2016 Tona

[1pe/ice/laTe/ b KOMHCCHH //—/]/f‘ Moposos B.B.



JIUCT INEPEYTBEPKJIEHUS

PABOYE ITPOTPAMMBI TV CIIAILIMHBI

Pabowas nporpamma onobpena Ha 072 y4eOHBI# roxg

ITpoToxoun 3acenanus kapenpet Ne /ot 24/ . 4é4 rona

3asenyromuii kadenpoit 1.T.H., mpodeccop Moposzos B.B.

Pabouast mporpamma onoGpena ua #4/4%9  yuebHbIit rox
IIpotokon 3acenanns kKapeapet No 7/ ot S29A4A#¢ rona

3asenyromuii kadenpoit 1.1.H., mpodeccop Mopozos B.B.

Pa6ouas nporpamma ono6penHa Ha y4eOHBIH roj

[Tporokoun 3acenanus kadpempbr Ne oT rojaa

3asenyrommit kadenpoit 1.1.H., mpopeccop Mopozos B.B.




