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ECTECTBEHHOHAY‘IH]:Iﬁ IMUKJI JACUUTLIUH 1. LEJH U 3AJAUYH JUCLHUITJIHHbI

«Obmaa usuka» ABIAETCH OJHOH H3 NEPBBIX THCLMIUIMH, W3Y1aeMbIX
¢ 1y/IcHTaMH TIEPROFO M BTOPOTO KypCOB.

Heavio oucuunaunbsl ABNACTCS pPAacUIMPeHHas MOAr0TOBKA CTYICHTOB,
WINCIOMMX TIyOOKHMA TEOPETHYECKMMH 3HAHMSAMH W MPaKTHYECKMMH HaBBIKa-
Mil, HEOOXOAUMBIMH LISt BBIPAGOTKH NPaBUJIBHOTO TPE/ICTABICHUS O SIBICHHAX H
JIKOHOMEPHOCTAX MPUPOJIEL, 1A CO3/aHus 623kl OCBOCHHSA KyPCOR TeopeTHIECKOH
{isnku, OOIIMX U CIIEUHANTBHBIX MCLMILIMH, H BCEl NocheayroLei 1esTebHOCTH
Hoc/ie yHUBEPCUTETA.

‘ OcrogHaA 3adaua - OCBONTh TEOPETHYECKHE OCHOBBI HAYYHLIX 3HAHHII O
JnGonee OOWMX ABIEHMAX NPUPOMIBL, NIOJAYHHTE NPEACTABICHIHE O HOBCHIIMX BO-
jipocax ¥ npodneMax QU3MKM. YUUThIBas cremuduKy Bysa, BakHeimme Quzmie-
LKHE 3aKOHBI [HPOKO WITOCTPHPYHOTCS [PUMEPaMH W3 CMEKHBIX JTHCUHMIUIHH -
AHUMUH, TeO(M3HKH, OMONOrHA | Op

MPOTPAMMA JUCUHUILIWHBbI

«OBIAA OHUINUKA»

Cocmasumenu: A.B.bapmacos, kKaHa. ¢.-M. HayK, TOLUCHT Kadeapsl ¢
PITMY, H.B.JlbsueHko, kawi. ¢.-M. Hayk, Jouent kadenpsl ¢
PITMY.

2. TPEBOBAHUS K YPOBHIO OCBOEHHSA COAEPKAHUSA

Peyenszenm: E.H.bonyHOB, NOKTOp (hu3.-MaT. HayK, npodeccop, 3aBe JANCLUATITMHBI

it kadenpoit pusukn [MerepGyprekoro rocyapcTBEHHOTO YHUBEPC

nyreil coodmECHAA. BakanaBp J0/KeH 3HATh:

e  OCHOBHBIC (U3MUECKHE SBIEHHS M OCHOBHBIE 3aKOHBI (H3MKK,
FPAHHLBL HX TPUMMEHHMOCTH, TIPUMEHEHHE 3AKOHOB B BAHHEHIINX
MpaKTUIECKHX NPUITOKSHHAX

e  OcHOBHBbIE (PU3MHYECKHE BETHUUHBLI M (PU3UYECKME KOHCTAHTRI, X
onpeIeneHte, CMbICIL, CII0CO0b! ¥ CAHHNLIBI H3MCPCHIA

e  (pyHmAMEHTAIbHLIC (PH3HUECKHE ONBITBI H WX pOJb B PA3BHTUH
HAYKH

bakanaBp A0JIKeH YMETh:

e  OOBSCHATH OCHORHLIC HAOJIOJAEMbIC MPHPOIHEIC U TEXHOTEHHbIE
asncHuA ¥ OPOEKTH ¢ Mo3MuMiA QyHIaMeHTaIbHOH Quinku n
yKka3aTh, KAKMMH 3aKOHAMH OIMCBIBAETCS JIAHHOE ABJECHME HIIH
spext

e  UCTOJKOBBIBAThH CMBICT (PM3HYECKHX BETTMIMH M OHATHH

®  UCHONB30BATH METONBl AIeKBATHOrO (DU3HKO-MAaTEMATHYECKOro
MOICITHPOBAHHUA H dHalIu3a K pCLICHHKD KOHKPETHBIX EeCTeCTBCH~-
HOHAYUHBIX M TEXHHIECKHX NpodieM

Bakajasp J0JKeH MMETH MpeacTapjenne 0 Gu3nyeckol CymHOCTH Cre-
[IHAABHBIX THCLHMUIHH M OPHMEHATEH ClELHATbHbE (U3MYECKHe 3HAHNA
IS MX OCBOEHHA
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3. OFbEM JUCHUILIAHLI 1 BH bl YUYEBHOW PABOTbI

Beero Cemectp
Bun yueGHo# paboThi S
QBwmas Tpy/I0eMKOCTb AHCIIMITIHHb] 974 1 ; i j
AyauTOpHBIE 3aHATHA géé 1l : : :
CKIMH

J;Ilpalllcrmecme saustas (113) 234 1 2 :": j
CamoctosTensHas padora (CP) 452 1 2 3 :
By HTOrOBOTO KOHTPOJIA Ixzamen | |1 2 3

4. COAEPKAHUE JUCLUMILIN HbI

4.1. Pazaensl AMCHHILIAHBI M BUABI 3aHATHA

[IpakTrueckue|CaMocTOATE IbHAL

i{g Pa3jen IMCUHTUTHHBL Jexuwmn| = pagoTa
1

duzrueckue OCHOBbI MEXAHMKH. 48 36 92
2 Monekynspuasi Gusuka M TCPMO-| o 60 9

JHHAMHKA. o -
3 |DnexTpUtecTBO U MarHeTH3M. 84 - 5
4 |KonebGaHus U BOJHBI. 24

Bonuopas onTuka.  KpantoBad| 5. 24 50
. (pr3MKa.

du3Mka aToMa. DNEeMEHTHI AIep- ;
6 |noit ¢Quzuku B (QE3MKH JIEMCH- 36 30 5

TApHBLIX YACTHIL ;

P WUTOrQ:| 288 234 452

4.2. ConepskaHue pa3ae/ios IHCUHIUIHHLL

4.2. 1. @uznueckue ocHO8bl MEXANUKU
Breaenne
McTopuueCKuii o4epK pa3sBuTHA OCHOBHEIX MICH U B31"II$I,IJ.OBH:2 M;{;ayg ::ﬁ;:
TepuanbHas Touka. IlpocTpancTso U ppema. Du3HuecKue ﬂaM;pe O}K.e e
wocts. Cucremsl exunl. CKasIpHBIC H BE](TOPHHC BEJIMMMHBL. YMH
Topa Ha ckansp. [pon3BeeHne BEKTOPOB. JIBoiiHbIe IPOU3BEICHHA.
Kunemarnka
KunemMaTika MaTepHANbHON TOUKH. Cuetemsl koopauHaT. CHCTEMB ;’(r;
cuéra. JIBiKeHHe B MEXaHHKE. TpaekTopHs, NYTh. HepCM;z].llf:HW;:l il:v{(;%(;c;l;.”me_
kopeHue. PaBHOYCKOPEHHOC NOCTYNaTe/1bHOE ABHKEHNE. KPHBO! ey
pue. HopMaibHOE M TAHMCHIMATIBHOE YCKOPCHIL Vriopast CKOp , B

YCKOpEHHE.
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Jlunamuka matepHaiabHOIl TOUKN.

HHepuunanbubie cuctemel oTcuéra. [Ipuuumn wHepuuy, TPHHUMIbLL OTHO-
curenbHOCTH. [lepBriii 3akon HetoToHa. Cuna. OcHoBHbIe cunbl B (hu3uke. Bropoit
sakoH HeroTona. Macca. Mmnynsc. Tpetnii sakon HploToHa. 3aKOH coXpaHeHus
MMITYIBCA.

OcnoBpl HedecHO# MexaHHKH. OCHOBBI TEOPHH THTOTEHHSI.

3axonsl Kennepa. Comneunas cucTeMa. 3akOH BCEMHPHOTO TATOTEHMA.
| paBHTAlMOHHbBIE CUIlbl. |'paBUTALIMOHHAA M MHEPTHAsd MAacChl, MX JKBUBAJEHT-
HoCThb. YEpHBIE NbIPLI.

I'paBuTaumonnoe nose 3emuu. I'paBumerpusi.

I'pasuranmonnoe none 3emmnu. Teopema Octporpanckoro—Iaycca. Cuna
rakecTd. Bec, HerecomocTs. KocMuteckne ckopocti. KocMudeckne Hcclenora-
nua. Feomnp. IMoTenuuan rpaBHTaUMOHHOTO MO, AHOMAIHH YCKOPEHMS CHIIbI
rsecTd. [IpHHUMNBL rpaBUpazBeqKy.

Ocnosbl Teopun ynpyroctu. Tpenne. DiieMeHThI rHAPOAHHAMHKH,

Vopyrue cunel, nedopmanun. Pactskenne, ckaThe, caBur. 3akon [yka.
Monynu IOnra 1 casura. CHIb TPeHHS MOKOS, CKOJNBKEHHA U KaueHus. [ uapoau-
HamHka. YpaBHeuue bBepuynnu. Bsaskoe tpenwe; BsskocTh. Yucmo Peiinonbica.
Jarxon Ctokca. A3poaHaAMHKA H NPUPO/IONOIb30BaAHKE.

HennepunajibHble cHCTeMbI OTCUHETA.
JBHKEHHE TeJIa ¢ NepeMeHHOH Maccoii.

HennepuuanbHele cHcTeMbl oTcuéra. Cunsl nHepuuu. Ieperpyzku. Llen-
rpobesnas cua HHepLHH. 3aBUCUMOCTE Beca TeNa OT MIHpOTH MecTHOCTH. Llen-
Ipupyru M MX NPUMEHEHHE B HaydHbIX ncclenosanusx. Cuna Kopuoauca. Peak-
IMBHOE JBHIKCHHE, JNBIDKEHHE Tena ¢ nepeMeHHoll maccoil. @opmyia LIMonkos-
ckoro. Ypasnenne Meepckoro

PaGora. JHeprus. 3aKoHsl coXpaHeHHs.

Pabora cuibl. MomHocTh., Dueprus. KiHeTHUecKkas W NOTCHUHAILHAA
oHeprud. KoncepBaTHBHbIE CH/Ibl. DHEprus CKaTOH MM PacTAHYTOH TIPY)KHHBI
3aKOH COXpaHEHHs W MpeBpalleHus 3Hepru. LieHTpanbHbli yuap. Yipyroe u He-
ynpyroe coylapeHna ABYX Tel. JleopMamiu ropHeIX IOPO/L U 3aKOH COXPaHEHUs
1 TIPEBPAIIEHHS YHEPTHH.

OcHOBBI MEXaHUKHN TBEPLOTO Tea.

AbcomorHo TBEpnoe Teno. Lenrtp mace tena. INocrynarensHoe, Bpaia-
reNbHOE W IUIOCKOE JABWKeHMA. BpawmarensHoe mpikeHue al0CONOTHO TBEPLOTO
IeJld BOKPYI HENOABHAKHOH OCH; MOMEHT HHEPIMH; MOMEHT WMITYJIBCA; MOMEHT
CHIIBL. 3aKOHBI COXpaHeHMs NpH BpallaTelnbHOM ABIDKeHMM. Teopema lroiireHca—
IlITefinepa. I'npockor.

JJIeMeHThI CNENHANILHOI TEOPHH OTHOCHTENLHOCTH

IMpeobpazopanust [anunes. MexaHHYECKHH NPUHLUKI OTHOCHTEIBHOCTH.
IlocTynaTel crienuaneHOll Teopuu orHOcHTeNbHOCTH. TTpeoGpasopanus Jlopena.
Cnencrsusa w3 npeodpazopanmuii Jlopenna. Mutepsan mexay coObITHIME, OCHOR-

HO#H 3aKOH PEJIATHBUCTCKOM AHHAMMKH MaTepHAIBHOH TOUKW. 3aKOH B3aHMOCBS3H
MAaccCbl M 3HEPTUH,
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4.2.2 MonekyARpHAA (u3uKa it mepMoouHamura
MonekynspHas Quinka B TEpMOIMHAMHUKA. 3aKOH COXpPaHEHHA MACCEL
ATOMHO-MOJIEKY/IAPHOE YYeHHE., 3aKOH MOCTONHCTBA COCTABA. 3aKoH KpaTHBIX
OTHOIIEHWH. DKBUBATEHTHas Macca. 3aKOH IKBHBANEHTOB. 3akoH 00BEMHBIX OT-
HOwWeHuil. 3ak0oH ABOragpo, ATperaTHbie COCTOSHHA BEUIECTRA. Teroroe JIBHAKE-
une Monekyl IlapaMeTpbl TEpPMOIMHAMHYECKOrO COCTOSHHA. MpeansHbli TA3.
®mmueckiii cvMuicn apnenus. Temnepartypa, HyJl€Boe Hadano TepMOIHHAMUKH.
VpaBHenue cocTosiHus. PaHOBECHOE W HEPABHOBECHOE COCTOAHMUA. DKCNEPUMEH-
TanbHBIE rA30BbIE 3aKOHBI. YpPaBHEHME Memnneneesa—Knaneifpona. CremneHu cBO-
Ooapl.
[MepBoe HAYAIO TEPMOJAHHAMHKH
TepMoANHAMHYECKHE MPOLECCHI; rpaduveckoe M300p@KeHHE POLECCOB.
HanpagneHHble NPoLECCHl. BHYTPEHHSA IHEPTUA. [HKNHUECKHE NMPOLECCHI. Pado-
Ta ¥ TEMNOTA; IEPROE HAYANO TepMOaMHaMHKy. [IpeBpalienHie SHEprit B XMMHIE-
cknx peakuusx. TepMoxHMus.
TenmoeMKoCTh HIcATLHOro raza. TemioBbie MalIHHLI
TennoéMKocTh HIEANLHOTO rasa; 3akon JLKoyns; $usHueCKHi CMBICT
yHHBepcanLHOi razoBoi nocTosHHOM; (hopMyta Maiiepa; IHTANBINS TEPMONHE-
MUUeCcKoil cicTeMbl. MOJIEKyISPHO-KHHETHIECK M CMBICT teroémrkocTi Cy; Tel-
JOEMKOCTH OTHOATOMHBIX M MHOTOAQTOMHBIX Ta308. OTHOIICHHE MOMAPHBIX TEILI0-
gMkocTell v. AnnabaTHuecKHil nMpoLece; ypaBHeHHC [lyaccona. [TonuTponu4ecKkHi
nponecc. O6paTHMbie ¥ HEOOPATHMBIE TEPMOANHAMUIECKHNE npouecchl. Temnossle
mawmab. ugn Kapro. TIpusejéHHas TCIIIOTa; TCOPEMa Knaysuyca mis odpari-
MOTO M HEOGPaTHMOTO KPYTOBBIX TIPOLECCOB. PealibHble TEMUIOBRIE MAUIITHEL.
Iurponns. Bropoe Hauaxo TepMOAHHAMHKH
Durponus. Bropoe Hatano TEPMOIHHAMUKA. CTaTHCTHUECKHI CMBICH
SHTPOMHK. DHTPONHA B 0OPATUMBIX H HeoOpaTMMEIX Mpoleccax. 3akoH BO3pacTa-
HHs SHTponui., ['paHuibl IPUMEHHMOCTH BTOPOro Hatana TepMOIMHAMHEH. «Ten-
JjioBas cMepTh» BeeneHHOH. «/leMon Makceennan. TepMoIHHAMHYECKHE TIOTCH-
uHanel. CTaHgapTHbIe TEPMOIHHAMHWYCCKHE BEIIMTHHBL. TpeTbe HAYAN0 TEPMOIH-
HaMuku (teopema HepHeTa).
MoJieKy s pHO-KHHETHYECKasl TCOPHS
PacripenienicHie MOJIEKYIT MACAIBHONO rasd Mo CKOPOCTAM FpH TEILIOBOM
JBHAKEHHMM B 3aMKHYTOI CHCTeMe (pacnpelenenve Maxcpeuia). Cpeanss, cpenHe-
KBaZpaTvYHas v HauGonee BEPOATHAS CKOPOCTH MOIEKYJ, M HX CBI3b ¢ TemIepa-
Typoii. IKCNEPHMEHTANbHbIC TPOBEPKH Pacnpe/Ic/eHnA Maxkceenia. CkopocTb
XMMHUECKHX peaKiuii. Pacnpene/leHHe YacTHIL 0o 00BEMY B 3aMKHYTOI CHCTEME H
B cunoBoM rnosie. BapomeTpuueckas dpopmysa. Pacnpenenenue 1acTHilL 10 SHEPri-
siM (pacnpeaenenye bopimana). PacnpeieneHue MakcBena—bonbLmana.
duznuecKkasi KHHETHKA B WICATLHOM rase (SBJIeHus! nepeHoca).
fApjenuns repeHoca; MIMHA cBoboanoro mpobera. TennonpoBoaHOCTb.
BuyTpennee Tpenue (BA3KOCTB). Judyzus. Obee ypaBHeHHE I SIBJICHHI ne-
pecHoca B MACATEHOM rase. Tindpdhysus B uneamkHom rase. Buyrpennee TpeHHe B
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WieanlbHOM raze. TemIonpoBOAHOCTh MIeaTbHOrO raza. Baxkyym; ynbrpapaspe-
#cEHHBIE Ta3bl. Dddy3ns paspexéHaoro rasa. Yucno Knyacena.
PeanbHbie rassi

Peanrselii rai. Vpasdaenue Bad-gep-Baansca. Mizotepmbl Ban-zep-
Baansca. Kputnueckoe cocrosHHe rasa. BHYTpeHHAS JHEpPrus peallbHOTO rasa.
PaciIMpeHHe pealbHOro rasa B BAKyyM B amuabaTHueckux yciaosusx. Ddderrt
Jlxoyns—TomMcona, CxxuskeHne rasos. 3akoH JaneToHa A4 peaibHbIX razos.

HKujkoe cocTosIHHE BELIECTBA

O0uwme cBoiicTBa U CTPOSHHE JKHIKOCTEH; TENIOBOE JIBHKCHHE H ABIICHHA
nepeHoca B amuakocTaX. BHyTpeHHee TpenHe. [TorepxHOCTHBIC CBOHCTBA HKHIKO-
creil. Jlapnenne Haj U30CHYTOH MOBEPXHOCTEIO. SRNeHKs Ha rPAHHLE KAIKOCTH U
rpépaoro teaa. Kanunuspueie saeHds. JKUIKHe KpHCTALIbI.

Teepakie Tena

Teépasic Tena. AMopdHsle Tena. [Toau- H MOHOKPHCTANNBL. THIIBI KpH-
crannmueckux pemérok. JedekTrl B KpucTannax. McxXxaHHuecKue CBOACTBA TBEp-
1bIx Tedl. TeroéMKOCTh KPHCTAUTHMECKHX TBEPALIX Tell. 3akon Hronoxra u [ITh.
[TnaBnenue 1 kpuctauzauus. JlHarpaMmel COCTOAHMA; TPOHHANA TOYKA.

4.2.3 Daekmpuiecmeo U MAZHEHIUIM
DJeKTpOCTATHKA.

DnekTpHieckue BauMoeicTeus. Meropuiecknii ouepk. DNeKTpHYECKHe
1apsibl, MIEKTPOCTATHKA. 3aKOH COXpaHeHua 3apaoB. BianMmopeiicTBHe 3MeKTPH-
veckHx 3apsauoB; 3akoH KynoHa. EnWHMIEL wamepenus zapsia. DNEKTPHUECKOE
noJje. BekTop HaNPKEHHOCTH JJIeKTpMueckoro nojs. JIMHMH HanpsKEHHOCTH
AEKTPOCTATHUCCKOIO MOJIA H X CBOMCTRA. ﬂplrIHU.H[l CYICPIIO3HLUHHA JJIEKTpOCTa-
THYECKHX MOJEH; 3NeKTPHIESCKHH TUNOIIE.

BekTop sneKTpHuecKkoil MHAYKUHM (neKTpuueckoe cMeuleHue). IloTok
ungykmun. Teopema [aycca. J{uddepenuuanbHas dopMa 3aIcH ypPaBHEHHMH
VICKTPOCTATHKH, ypaBHEHHE IMyaccoua. [Toae paBHOMEPHO 3apsAKEHHOM MIOCKO-
cru. Tlone Mexay IByMs napaiie/bHbIMH OCCKOHEYHBIMH PABHOMEPHO 3apsiseH-
HLIMA TIocKocTAMH. Tlone waposoro koHaeHcatopa. Iose paBHOMEPHO 3apmKeH-
Hoif cepel. [lone parHOMEpPHO 3apsiKeHHOro uMnauHApa. ITone mapoBOro crios.
Ckauok HOPMAIBHOM cocTapisitoleil BekTopa £ Ha 3apMKeHHOH MOBEPXHOCTH.
CransipHblif TOTEHIHAT; paboTa Cuil NIEKTPOCTATHYECKOTO ToMA. PasHocTs mo-
reHUMAIOB, a0COMKOTHBIN 3nekTpomMeTp. CBA3L NoTeHUHala ¢ HAMPAKEHHOCThHIO
HIEKTPOCTATHIECKOrO NoNA. [ToTeHIMAanLl 31eKTPOCTATHIECKHX TT0NIeH, co3nanae-
MBIX TPOCTEHIIHMH 3apsUKeHHBLIMM TelamMu (apoBoH KOHIOEHCATOR, MIOCKH
KOH/JEHCATOP, UHITHHIPHISCKHI KOHIEHCATOP).

JAM3IeKTPpHKH

JlunonbHelil MOMEHT ModeKynsl. IlonsipHbie H HETIOIAPHBIE MOJEKYIIbI.
BekTop onekTpuueckod MOMAPH3AMHNA HEMOAAPHOro JAHdICKTpUKa. JHanexTpuie-
CKHME BOCNPUMMYKMBOCTE M MPOHHIAEMOCTE BELUCCTBA. HOHﬂpHSaL[HH MOJIAPHBIX
JIM3JIEKTPHKOB BO BHEIIHEM JJIEKTPOCTATHUECKOM MOJNE. DIEKTPOCTATHYECKOE 110-
Jie Ha rpaHHie OBYX OU3JIeKTpukoB. Kpucrajuimueckue IManeKTpHkH. Mzorpon-
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HBIil ¥ AHM3OTPONHEI KPUCTALIMYECKHE AHANeKTpHKH, CernetoanexkTpuky. [The-
3007k TPUKH. T1HPOINeKTPUKH. DICKTPETh!, TEPMODIEKTPETEI, (POTOIIEKTPETRI.
[IporoaHHKH. DJIeKTPHUECKAS EMKOCTh

Knaccueckas mMoaenb npoponuuka. Mojens metauta Jpyne—Jlopenua.
[lone MOBEPXHOCTH 3apsiKEHHOTO TMPOBOAHUKA. EKTPOEMKOCTh [ITPOBOHHKA.
KoHaencaropbl. EMKOCTL MPOCTHIX KOHAEHCATOPOB. PazMepHOCTE abCOMOTHOMH
AMAIeKTpHuecKol mpornuaeMocTi B CH. DHeprus 3apmKeHHOro KOHIeHCATopa.
CoeMHEeHNs KOHIEHCATOPOB. DHEPrHs MICKTPHYECKOro Tojid HEMOABIKHBIX 3a-
PALOB. FHEPrUs MONAPUIOBAHHOTO IHINEKTPHUKA.

JexTpHyecKuii TOK B MeTa/LIaX

Jnextpuueckuii Tok. Cuia W IIOTHOCTh TOKa. 3akoH OMa. Yiemnnoe
IEKTPHUCCKOE CONPOTHRICHHE M NPOBOAMMOCTh. OMNBITHAA NPOBEPKA HIEKTPOH-
HOTO XapakTepa TpOBOAMMOCTH MeTamios. OmbiThl Crioapra—Tonmena. 3akoH
Oma B anddepenmmansuoii Gopme. 3akon Jxoyns-—JleHna. BeiBoa 3aKOHOB Owma
u [BKoyJist N0 KIacCHueckoll TEOPUH SMEKTPONPOBOIHOCTH METAIIOB. 3aKkoH Bu-
neMana-Ppanna. JNeKTpoiBKyias cuna. CTOPOHHHE NCTOUHHKH BJIC u BHYT-
pennee conporienenye ucrounnka DJIC. 3akon Oma 1 3aMKHYTOH UENH.

IeKTPUUECKHIT TOK B MIEKTPOJIMTAX, B BAKYYME H B ra3ax

DNeKTpHIECKHil TOK B AleKTponnTax. Dnekrponus. 3akoHsl dapanes. He-
TOYHMKH TOKA. DMHCCHs SMEKTPOHOB. DJIEKTPHYECKHIA TOK B BaKyyme; 3aKoH bo-
rycnasckoro—Jlenrmiopa (3akoH TpPEX BTOPBIX). DIEKTPOBAKYYMHbIC MPUOOPEL
INeKTPOBAKYYMHBIH 1MOA. MHOT03/1eKTPOAHBIE JIaMIThl. BONbTaMIEpHBIC Xapak-
TEPUCTHKA IEKTPOBAKYYMHBIX JIaMM. DJICKTPHUCCKMH TOK B rasax: caMoCTod-
TeNbHBIN, HECAMOCTOATENLHBI W UCKPOBOH paspsa/ibl. DICKTPHUECKHE TOKM B aT-
mocepe 3emmi. ['azopaspsanHbie HCTOUHHKH CBETA.
Ipasnaa Kupxroga. BHOIEKTpHYECTBO. DICKTPHYECKHE CBOHCTBA rOPHLIX

nopoj. [IpHHUMIE] 2J1eKTPOPa3BeKH

[Ipasuna Kupxroda 1u1st pasBeTBAEHHBIX 2NEKTPHUCCKHX LENeH. Komnen-
catmonnplii Metox uaMepenns JJIC. BHOdIEKTPUUECTBO. DNEKTPHIECKHE CBOIHCT-
Ba TOPHBIX TMOpoX. JuoiekTpHyeckas MPOHALAEMOCTh TOPHEIX MOPO. [Tonapu-
3yeMocThb Mopo/L. [IpuHuMDBL SeKTPOpa3EEAKH. Knaccnfuxanuus METOIOB CTPYK-
TYPHOH 3MeKTPOpa3BE/KH. DNEKTPHYECKOe MPOQHINPOBAHHE. BeprukanbHoe
3MEKTPUIECKOE 30HARpOBaHHe. DeKTpHyeckuii kKapotax. Merol sapana.

MarseTiHsm H J1eKTPOMAriuTHbIE SIBJICHHA

Marnetusm. HMcropuaeckuii odepk. MarHuTHble Rzaumoneiictsus. Mar-
HUTHOE Tronie. MarHuTHas HHAYKUHA. MAarHHTHBIH MOMEHT KONBLCBOIO TOKA.
MaruuTHpli notok. MarnurHas nocrosnnas. Hanpsk€HHOCTE MarHWTHOTO no-
19..CUI0BBIE JTMHAM MarHuTHOro mons. BuxpeBoH Xxapakrep MarHMTHOrO MoJisl.
3akon Makcreria—Amnepa. MarnutHoe nanpskenne. Conenoun. 3akoH Buo—
Casapa—Jlannaca. Topoua. OnpejeneHHe MarHUTHOH MOCTOSHHOR. MarHuTHOE
1101 OJIMHOYHOTO ABMKYLLETOCH 3apsja.
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MarHeTHkH

T'unoreza AMrepa 0 MarHUTHBIX CBOHCTBAX BElIECTBA. MaruuTHble Mpo-
HUIAEMOCTh M BOCTIPHMMYMBOCTB BeulecTBa. Ilapamarnerukd. JHamarHeTHKH.
(beppomarHeTHku; Touka Kiopu. 3akon Kropu—Beiica. MaruutocTpHKINS.

Cuna JlopeHua

JBrKenue 3apMHKeHHbIX JacTHUL B SJEKTPUYECKOM M MarHHTHOM MOJAX;
cuna JlopeHua. DKCIEpHMEHTAIBHOE ONpENEIeHHe 3apaia M Macchl EKTPOHA.
Macc-cniekTporpag. @POKycHpOBKa MyYKOB 3apsKEHHBIX 4YacTHL. DICKTPOHHO-
nydensie npudopsl. Dddext Xoma,

DAEKTPOMATHHTHASI HHIYKIMS

DIeKTPOMArHuTHasS uuuyKuus. 3akoH Papanes—Jlenua, CAMOMHIYKIHMA H
B3AHMHAS MHAYKUMs. KBa3suCTaUMOHApHLIC TPOLEcChl. Mcue3HoBCHHS H YCTaHOB-
JIEHUE TOKA. DHEpPrus MarHUTHOTO MO,

[pHMephbl NPAKTHYECKOr0 HCNOJIb30BANNUS 3IEKTPOMATHHTHLIX SBJIeHM

OCHOBBI paguo U TenaesuaeHus. Pagnonokauus. I'enepaTopsl MeKTpHye-
CKOFO TOKd. AJTBTEPHATHBHBIE MCTOYHMKH 3IEKTPUYECKOH dueprin. Cunbl 1 Mo-
MEHT cuil, JefiCTBYIOLIHE HA PAMKY C TOKOM B MarHHTHOM nojie. DIeKTpHIecKHe
MOTOPBI. DNEKTpoiMHAMEYEcKHe ceiicmorpadbl. MarHuTHas 3aluch HHpOpPMALHA.
MaruuTo0HOIOTHSI.

EcrecTBeHHOE 2IEKTPOMATHHTHOE nojie 3emud. Marnnropassejixa.

Maruutocdepa; ecTecTBEHHOE IEKTPOMarHuTHoe mone 3emin. [loasp-
Hble CHAHHA. DICKTPOMArHWTHOE 3arpA3HeHMe OKpyxkaiowed cpeani. Maranto-
pasBeiKa. MariMTHEIE CBOHCTBA TOPHBIX TIOPOA.
Ceepxnposoaumocte. Ilosynposoanuku. SBnenusi Ha rpaHKIe ABYX METaJI-

JI0B.

3aTpyIHEHHS KIACCHUECKON 2NIEKTPOHHOH TEOPHH: CBEPXNPOBOIMMOCTD.
Monynposoaunku. Crarncruka Pepmu—[{upaka. 30HHas Teopus TBEPIOro Teja;
Mepmu-3ueprus. [lonynpoBOAHHKOBbIE AHOMbI, TPAH3MCTOPBL POTOPEIUCTOPLI.
CReToaMonbl. SIBIIEHHA HA rPaHHLE ABYX MeTalloB. BHYTPCHHAA W BHEIIHAA KOH-
TAaKTHbIC PA3HOCTH MOTeHUMANOB. TepMOIIEKTPHUECTBO M €ro mpuMeHeHHe. fniie-
nue [lenpthe. Ddpdexrt TomcoHa.

4.2.4 Koaedanua u eojtisl

Konebanusa. Cmewwenne ¥ ammutyaa. Ilepuoa v gactora ®asa koneda-
Hus. [lepuoauueckue U rapMoHudeckne KoneGanus. JIMHeHHBI OCIMILIIATOP W ero
anddepeHnranbHoe ypasHeHue. DHeprus rapMonudeckoro konebanus. Ciowxe-
Hy{e rapMOHHUeCKHX koJieDaHuil. Pasnoikenue cnomubix konebanuil. [apmonie-
CKMi1 CTIEKTp CNOKHOro KoneGanus. MaTeMaTHUeCKUH M QU3MYCCKUH MAATHHKH.
CobGeTBeHHbIe KOIe0anusi MaTeMaTHieckoro W (PH3MUCCKOrO MasTHHKOB. 3aTy-
xaroupe konebanus. BeHykaenuble konebanuda. Pesonanc. KonebatenbHblil KOH-
TYp.

Bonuwl. [TpopoabHeie H nonepeuHbie sonHbl. Mazosad i rpynopas ckopo-
cru Bonn. [lpuHmun [Noiirenca. [lonApusama Boan. BomHoBoe ypashcuue. HH-
Tepdepenuus BonH, CTOSHHE BOIHBL. DHEPrus BOMHbI. 3BYKOBLIC BOMHHL. YIIbTpa-
3BYK. DIEKTPOMArHuTHbie BOMHbL. Dpdext Jlormepa. [IpHHIMNLL TOKALKH. Teo-
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pus «Bosibioro B3peiBa» W npoucxoxieHne Beenennoil. CeHcMHTHOCTL 3eMIH.
Ceitcmonorus. [Ipunuunsl ceficMopazsenku. CelicmMudeckas annapaTypa. ['eopa-
naap. Meroj, obuweit rnyOnunoi Toukn. Bubpauun. KonebatensHble XHMHIECKHE
peaxUmH.
INepemennnii TOK
[NepeMenuniii 3nexTpUuecki ToK. 3aKOHBI [EepeMeHHOro Toka. Mom-
HOCTh nepemerHoro toka. Ckun-stdexr. Tpancdopmatop.
Teopust Makceenna. JNeKTPOMATHHTHBIE KOJ1eOAHNS H BOJIHBL
B3aumHele npeBpalleHds 3NeKTPUYeckx W MarHuTHeIX moneil. Teopua
Maxkcgenna. Ypasuenuss Makcsenna. DIeKTPOMArHUTHBIE KONeOaHHA B KOHTYpE.
UNeKTPOMArHUTHBIE BOJIHBIL.
4.2.5 Boaneeaa onmura. Keanmogas pusuxa
Ilpeamer onTukH. DJBONIOLMA TpeIcTaBleHHi o npupoae ceera. [llkana
JIEKTPOMArHUTHLIX BoJiH. Crioco0bl MOMyueHHA M PETHCTPAlHH MeKTPeMarHHUT-
HLIX BOJIH PA3JIMYHBIX JHATA30HOB.
INeKTPOMATHUTHAA NPHPO/JIA CBETA
[Mrockue M ceprdeckre IeKTPOMATHHTHBIE BOMHEL. llapaMeTpsl BOJH,
ux croifctea. MupapuanTHocTs (ha3zel. KoMruiekcHas 3anmdck BonHbl. |lonapuso-
BAHHBIC JIEKTPOMArHUTHBIE BOJIHBL. PasuyHble NpeacTaBIeHHs COCTOAHMI MoJIt-
puzaumMn - JuHeHHON, Kpyrosoil, smnunTHdeckoil. [IoTOK >neKTpOMAarHUTHOMH
oHeprud ¥ Bektop Ymosa-Tlofinrunra. Onsirel lepua. CTodAuas 31eKTPOMarHuT-
Has BostHa. Bekrop [ofiHTHHTra cTOSYEH BOJIHEL.
MoTomeTpust
M3mepeHue 3Hepruy 31eKTPOMarHUTHEIX BOJIH. lIpreMHnkn ceeta. DHep-
reTM4ecKue M CBETOBBIE XapPAKTEPHCTHKH HIIYUEHHA, CBA3L MexIy HHUMH. I'nas
KaK CEJIEKTHBHBI IPHEMHHK CBETOBOIO H3Ny4YeHHd. KpHBad BHIHOCTH.
Srnenus, NpoUCXoasILMe HA TPAHHLE Pa3ena IByX cpen
CgoiicTBa OTpPaXKEHHbIX W MPEIOMIIEHHBIX BOIH, 3akoH CHemutnyca. Dop-
mynel DpeHelsi. AHATU3 YIJIOBBIX 3aBHUCHMOCTEN KO3(DQHIHEHTOB OTpakeHHA H
npenomienus. azosble COOTHOWEHHA JUII Nagaromed, OTPaKEHHON H TIpEIoM-
JieHnoii BonH. [lonHoe BHyTpeHHee oTpaxenue. BonokoHHad ontuka. IIpuponnsie
SIBIICHHS, CBA3AHHBIE ¢ HEOJHOPOIHOCTHIO MMOKA3aTeNd NPeToMIEHHS aTMOC(hepBL.
TMosisipu3atys cBeTa TIPH OTPaKEHMU W TipenoMieHHd. 3akoH bproctepa. Crona
CroneroBa. DILUIMNCOMETPUSL. '
PacnipocTpanenne cBeTa B H30TPONHOI# cpete
Cynepnozuuus Oerymux Iiockux BoiH. dazoBasd H rpynmnoBas cKopocTh
BosiH. OnbITH 110 H3AMEpeHHIo (pa3oBoi ckopocTH ceeTa. MMmynechl ceeta. Dypoe-
anaiui uMnyliscor ceera. Jucnepeus cseta. Kiaccuueckas 3JMeKTPOHHAA TEOPHS
aucnepcun. Hopmanbhas, aHomansHas jucriepcus. Ilornomenne w paccesHue
creta. Buas paccesnns. 3akon [N'ycraga-Mu. Dony6oii user HeOa.
PacnpocTpanenne cBera B aHH30TPONHOI cpeje
JBoiiHoe mydenpenomMinenue. [liockue MOHOXpPOMaTHYECKHE BOHBI B
anwzoTponHoi cpene. O HoocHbIe KpucTaliel. [TpenoMienne Ha rpaHuLe aHU30-
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TponHo# cpeasl. [Tocrpoenne ['oiirenca. IonaprsalHOHHBIE MPH3MBL H NOAAPOM-
Jkl. 3akon Mamoca. Mckycersernas anusorporus. Jddext Keppa.
Hurtepdepenuus ceera

Korepentnocts ceeta. Kinaccuieckue MeTONB! MOAyYeHMs uHTepdepen-
LMOHHON KapTuHbl. PacnpegeneHne HHTEHCHBHOCTH B IBYXIyueRoil uuTepdepen-
HMOHHOW KapTuHe. BiuaHue pasMepoB HCTOYHHKA M HEMOHOXPOMATHYHOCTH W3-
JydeHMs Ha KadecTBO WHTepdepeHIHOHHOH KapTHHBL DYHKUMA KOPpensuuH
(cTeneHyn KorepeHTHOCTH) BOJH. IIpocTpaHCTBEHHAN 1 BPEMEHHAS! KOTEPEHTHOCTD.
MaTepdepeHuns B TOHKUX TUIeHKaX. [1o/0ckl paRHOrO HAKIOHA M TOJILHHLL. MHO-
rosiyacsas  waTepdepenuns. Mutepdepomerpsl.  HMuTtepdepenunonnsic  cBeto-
({uibTpel. BricokoOoTpakaroline IHANEKTPUUECKHE MOKpLITHA. TIpocsernenne on-
THKH.

Augpaxkuusd crera

Ipunuun [oiiredca-@penens. Meton son @penens. ['paduieckoe Bbl-
THCIEHHE PE3YJBTHPYIOUIEH amnauTyasl. Ipocrteiime cmyuan audpakuud - Ha
OTBEPCTHH, Ha THCKE, Ha KParo JKpaHa. 3ouHas nuacturka. Jndpakuus PpayHro-
(epa Ha menu. Judpakunonsas pemerxa. CoBpemennbie JH(PAKUHOHHBIE pe-
weTKH. XapakTepUcTHKH CHEKTPanbHbBIX MPHOOPOB - JIMCIEPCHS, paspellarouas
crocoOHOCTE. Judpakiya Ha ABYMEPHBIX H TpeXxMepHbiX ctpykTypax. Ilonstue o
PEHTIEHO- CTPYKTYPHOM aHaIH3e,

I'onorpagua

CxeMbl 3aMMCH ¥ BOCTIpOH3BeAeHUA. ['onorpamma riockoi BOJIHBI, TOUKH,
obbekra. [Inockue n o6beMuble Tonorpammel. [[BeTHble rosorpammel. CeoiicTBa
rosorpadieckoii 3amicH.

KpanToBasa ¢usuka

Tennosoe W3My4YeHHe B 3aMKHYTOH nonoctu. YepHoe teno. CrnekTpanbHas
MIIOTHOCTh paBHOBecHoro Hinyuenus. 3akon Kupxroda. 3akonel Credana-
boneimMana, Buna. Tunotesa IMnauka, @opmyna Ilnanka. Ternosoe n3mydeHue
#UBbIX opraHu3MoB. Tepmorpadus, Tennosnienne. Buemnnit gorosddexr. 3a-
KoHBI (oTodpderta. Vpasuenwe DitHwreitHa. KoprycKynsapHO-BOMHOBOH mya-
nu3M cBetd. POTOHLI, UX cBOMcTBa. KoMNTOHOBCKOE paccesHHe cBeta. CnoHTan-
HOe W BheIHY#IeHHoe nznydenue. Koaddmmmentsl Ditnmreiina. [Tpusuuns: pado-
ThI Na3epoB. Tpex-, yeThipexypOBHEBLIC CXeMBl. PyOHHOBBIH M renuii-HEOHOBHIH
na3epsl. [IpuMeHeHHe 1a3epoR B MEJIMLMHE, METEOPOIOTHE, CIIEKTPOCKOTHH.

4.2.6 @uzura amoma. Iaemenmol A0epHo (DusuKu u PusuKu 3emen-

MAPHLIX HACHUY
OcHOBBI KBAHTOBOIH MeXaHHKH
JBoiicTBeHHAs KOPMYCKYISPHO-BOJIHOBAA TPHPOIA BellecTBa. BonHel me
bpoiina. DKcnepUMeHTANbLHOE NOATBEPHKACHHE BOIHOBOH IPHPOIbI AJIEKTPOHOB.
OmnsiThl [leBHccona u [lixepmepa.

CooTHoIIEHHE HeonpeaeneHHocTel uisl koopauHaT U uMiyasca. Coor-
HOLIEHHEe HEeOTpeeIeHHOCTe i g 3HePriH M BpeMeHH. Y paBHeHue [llpenunrepa
JUIs CTALHOHAPHBIX cocTosHuil. J[pwkenne cBobomnoit wacTHupl. Du3mueckuii
CMBICT BOJIHOROM (hyHKumy. HacThua B npsiMoyroibHO MOTeHIHANBHOM AMe (01-
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HOMepHEIii ciyvaii). Yactnua B napabonuyeckodl noTeHUHanbHOM AMe. KpaHTo-
BBIH rAPMOHHYECKHIT OCTHILIATOD.

CTpocHHe ATOMOB H MOJIEKYJ

[Moctynarsi Bopa. DKCTIEpHMEHTANBHOE NOATBEPXKACHHE AHCKPETHOCTH
SHEpreTHYecknx yporHeH. OmuiT Mpanka n I'epua. Monens atoMa Bogopoia 1o
Lopy. Pammyc opbur. KeaumTopaHWe snepruu. KBaHTOBOMEXaHMYecKas MOIENh
BOZOPOA0NOA00HLIX HOHOB. TTpocTpaHCTReHHOE KBaHTOBaHHe. KBAHTOBLIC YHCIA.
DINeKTPOHHO-KoNeOaTeNbHbIE CIEKTPE! MOJIEKYIL.

PuznKa aTOMHOTO AAPA H JJIEMEHTAPHLIX YACTHL,

EcTecrsennas panMoakTHBHOCTL. 3aKOH pagMOAKTHBHOIO CMEIEeHHd. 3a-
KOH pajauoakTusHoro pacnaza. Ilepuon nomypacnana. Iocrosnnas pacnaga. Ax-
THBHOCTB. Cocras sapa. O0bAcCHeHHe o-u3TyueHus, y-u3nyuenus. [lone saepHBIX
cun. Dueprus cssasu. Jedext maccel. Kanesnbhas mogens sapa. Peakuuu nperpa-
IEHNA HYKIOHOB. OTKpBITHE NPOTOHOB. OTKpbITHE HEWTPOHOB. OTKpLITHE Heii-
TpuHo. OGbacHenue B-m3nyuenna. OGpa3oBaHne M YHHUTONKEHHE IIEKTPOHHO-
MO3UTPOHHBIX nap. flnepHele peakunu neneHus. SaepHble peakuuy cHHTe3a, Jie-
MCHTapHble YacTHIEL. WX knaccupukauus. Buiel B3aumMoneiicTBua aMeMeHTapHBIX
gacTul. Me3oHbl. HacTHUBI M aHTHYACTHLILI. KBapku v rmooHsl.

5.1 IPAKTUYECKHWE 3AHSATHS

106-111 6 12 Duzuka aroma

112-116 6 10 EcTecTReHHas paguoaKTMBHOCTL. Saep-
HBbIE peaKiiu

Hroro; 234

5.2 IPMMEPHBIE TEMbI KYPCOBBIX PAEOT

Ne

s Tema

1 OnTHueckue ABJICHHSA B IpUPOIe

['nma3 1 onTHYeckoe u300paskeHHe

PU3MYECKHE OCHOBI 3PHTEILHOTO BOCIIPUATHA LUBETA

du3zuka usera

IIpakrudeckne NpUMEHeHHs HHTEpHEPOMETPOR

PH3HONOTHYECKas AKYCTHKA

TIpakTHyecKHe NPUMEHEHHS TOIOrpapuu

IIpuMeneHne Ta3epoB B MeAMIHHE

OO~ | k=W

lIpuMeHeHHE 1a3epOB B METEOPOIOTHH

Tosib3a 1 Bped YNbTpaHONETOBOTO H3JlyYeHH s

— —
— o

[IpueMHHKH HH(ppaKkpacHoro m3nyucnus, Termnosunenne

Ne
Ne s
#5; pasjena Komugectso | Haumenosanue npakTHYeCKUXx 3aHATHIL
JUCLMITHHBI 4acoOB
1-6 1 12 KuneMaTnka ¥ JHHAMMKA OCTYNaTeIb-

HOrO JBHKCHUS

7-11 | 10 DIeMEeHTHI TEOPHH OTHOCHTEILHOCTH

KuHemaTuka W OMHAMHKA BpalaTENb-

12-18 1 14
HOTO JIBMKEHHS

19-28 2 20 Monekynsapuas dusnka

29-48 2 40 TepmomuHamuka

49-60 3 24 DIEKTPOCTATHKA

61-64 3 10 ITocTosauuntii Tok. 3akousl Kupxroda
65-79 3 30 MaruuTHoe nose

80-89 4 20 Konebanus u Bosinst

90-96 5 14 BoJsiHoBas onTHKa

97-101 5 10 KBauTOBBIE CBOliCTBA CBETA
102-105 6 3 BonHoBble CBOHCTRA YaCTHLL. DeMeHTHI

KBaHTOBOM MEXaHUKH
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6. YYHEBHO-METOAWYECKOE OBECMEYEHHWE JUCLUUILIMHBI

6.1. Pexomennyemas Juteparypa

a) OcHOBHasi IHTepaTypa:
I. Cagenves H.B. Kypc obweit dusukn. B 3-x kn. VaeGHoe nocofue s BTy308. —
M.: 000 «HMzgarenncteo Jlanby, 2008.
2. Tpohumosa T.H. Kypc dusuxu: Yued. nocobue 1 By30n. — 6-¢ M3L., CTep. —
M.: Boicwias wkosa, 2004,
3. @puw C.3., Tumopesa A.B. Kypc obweit ¢pmsukn. Kuuru 1-3. — M.: Jlaus-
Tpeiin. 2006.
4. Bapmacos A.B., Xoamozopos B.E., ome.ped. Bobposcruii A.I1. Kype obuueit (u-
3HKH 14 MpUpoonob3oBareneil, pasaen «Mexanuka», 2008 r.
5. bapmacos A.B., Xoamozopos B.E., oms.ped. Bobposcxuii A.11. Kype obumeii du-
3MKH /U1 NpUpoiononk3oBaTened, pazaen «MonekyapHas (hHIMKa U TePMOIMHAMU-
Ka», 2009, -~ .
6. bapmacos A.B., Xoamozopos B.E., ome.ped. Foposckuii A.11. Kypc obmeii du-
3UKH U1 MPHpOJOonons3oBaTenei, pasaen «Konebanua u sossi», 2009 r.
7. Bapmacos A.B., Xoamozopoe B.E., ome.ped. Bobposcuii A.IT. Kype obueit hu-
3HKH LISl PMPOJONIONL30BaTeNeH, pasael
«Inekrpuuecteon, 2010 r,
8. Bonvrkermumern B.C. «COopuuk 3aga4 no obuemy Kypey dusukiy» — 2005,

§) MOTOHUTENLHAS JIHTEPATYpa:
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1. Hedzseyxan M.B. Cunut unepuun. Koncnekr sekumnii — CI16.: M3a. PITMY,
2003.

2. Cnasun H.A. TlpeoGpazoBanue BPEMEHH, IUIMHBI M CKOPOCTH B CTEUHATBHOHN
TeopHu oTHocHuTensHocTH — CII6., M3 PTTMH, 1997.

3. 3ucvan I'A., Tooec O.M. Kypc obueit ¢pmuku. B 3-x tomax — M.: Hayka,
1974.

4. Aeopckuti 5.M., Jemnagh A.A. Cnparounuk no ¢guiuke. — M.: Hayka. ®usmar-
T, 1996.

5. Hpodoe H.E. 3agaun no obuiei pusnke. — M.: Jlann, 2009.

6. Borsxenumeim B.C. «CGopuuk 3ama4 no obuemy Kypey $usukny — 1997,

7. Hvsavenxo H.B., Heozseyras H.B. KonTponbHbIe padoTh 10 TUCUMILTHHE «DH3HKaY
paznen «Konebanms u BoHb, 2007 T

8. Axoanesa THO. u op. KontponeHele paboTsl no aucuurinbe «Pu3ukay pasien
«OCHOBBI CTIEMATIBHOI TEOPHH OTHOCHTEIBHOCTHY, 2007 1.
9. vauenxo H.B., Heozeeyxas H.B.

KoHncmexT neknwii PensiTMBHCTCKAsA TIPUPOZA MAarHUTHOro mons. YpasHenus Mak-
ceenna. Tok cmemennd. 2009 r.

6.2. CpeacTBa obecreveHHst 0CBOGHHST JHCIHILTHHBI
KoHcnek sl JIEKLMI 0 BceM pasieiiaM Kypea

7. MATEPUAJIILHO-TEXHUYECKOE OBECINEYEHHE
JUCLHUINJIHUHBI

MyJIbTHMEINHHOE OCHAILCHHE JEKLIHOHHOH ay AU TOPHH
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MPOrPAMMA JUCHUITJIMHBI

«OBLIIHHA ®U3MYECKHIT TPAKTUKYM»

Cocmasumenu: A.B.Bapmacos, kaHz. §.-M. HayK, JOLEHT Kadeapbl Pusnku
PITMY, H.B.Jlpauenxo, kaui. ¢.-M. Hayk, JOLeHT Kadeapbl (uzHku
PITMY.

Peyenzenm: E.H.BonyHnos, noktop (u3.-MaT. Hayk, npogeccop, 3ase ayko-
Wi kageapoii pusuku [leTepOyprekoro rocy1apcTBEHHOTO yHHBEPCHTETa
myTeii coobIeHuHA,
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IMewars unporas. Ve ned. n. 15,75, Tupan 20 ks, 3ak. Ne 147/8,
PITMY, 195196, Caukr-TlerepOypr, ManooxTuHckmii p. 98.
Orneuarano B LOIT PITMY
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