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1. [TosicHATEILHAN 3ATIHCKA

1.1. Llens 1 3anaunt GU3MKH

Llean npenogaBanus Gpu3ukH.

Kypc ¢u3uku coBMECTHO ¢ KypcoM MaTeMaTHUKH M MEXaHHMKH COCTaBJIsSeT OcC-
HOBY TEOPETHYECKOH MMOJIrOTOBKH WHKEHEPOB U HTpaeT posib PyHIaMEHTANbHONH Oa-
3b1, 6€3 KOTOPO HeBO3MOXKHA YCITeLIHAs JIeATebHOCTh HHAKEHEpa JF000r0 PO UIIs.
H3ydenue xypca QH3UKH CIIOCOOCTBYET Pa3BUTUIO Y CTYAEHTOB (PU3HUECKOr0 MbILI-
JICHUS], a TaK)Ke (POPMHUPOBAHUIO HAYYHOT'O MHPOBO33PEHUS, YTO CO3AAEeT OCHOBY IS
YCHEUIHOr0 H3y4YeHHUsl CHelUaIbHbIX JUCUUIUIMH. MHOrue o0iacTd COBPEMEHHOM
TEXHUKH, TAKUE KaK JICKTPOHHKA, IEKTPO- U PJIUOTEXHUKA, NPUOOPOCTpOCHHUE U
Jp., TECHO CBsA3aHbl ¢ Ppu3nkoid. KpoMe 3Toro, noHuMaHue W MpaBUiibHAs TPAKTOBKa
npodyieM COBpeMeHHOro ooiuecTBa (Oyab ITO CBSI3aHO C SIICPHLIM OpPYKHEM, C 3a-
Ipsi3HEHHEM OKpYIKarollel cpeibl U T.J1.) TpedyeT riIyOOKUX 3HAHHUA H3 Kypca (Qu3u-
KU.

3anauu uzydenusi pu3HKH.

Kypc ¢usuku, spisisick 001eodpa3zoBatelibHONW JTUCHUIUIMHON, MPe/IIecTBYeT
U3YUEHUIO psijia OOIIeTeXHUYECKAX U CIelHalbHBIX KypcoB. [loaromy, nepBoii 3ana-
yell Kypca QpU3NKH SIBISIETCS M3Y4YEHHE OCHOBHBIX CBOMCTB MaTepHH U (PU3HUYECKHX
SBJICHUH, 3HAHHE KOTOPBIX HEOOXOJNMO CTYACHTY /ISl TallbHEeHIIeTo OBIaIeHUs] Ma-
TEPUATIOM JIPYTUX JUCUUIUIUH U [TO3BOJIUT OPUEHTUPOBATHLCS OyAyLLIMM HHKEHEpaM B
MOTOKE HAYYHOU M TeXHU4ecKoi nHdopmalimu. Bropoil, He MeHee BaXHOH, 3aaa4yeit
Kypca (pH3UKH sBIIsSIeTCs] IPUBUTHE HABBIKOB B TOJL30BAHUHM OCHOBHBIMH MpUOOpamMHu
U HHCTpyMeHTaMu. B ycinoBusx ¢uznueckux j1adopaTopuil CTyJEHTHI CAMOCTOSATE b=
HO TIPOBOJIST IKCIIEPUMEHTAJIbHBIC HCCIIC/IOBAHUS C UCIIOJIB30BAHUEM COBPEMEHHBIX
npubOpPOB, MOTYHAIOT HEOOXOAUMbIE 3HAHUS, OCMBICIHUBAIOT HAOIIOIAEMbIE SIBIEHHSL.
HemanoBaxnoi 3amadeil kypca (U3UKU sBIsIeTCS BbIPAOOTKA HABBIKOB CaMOCTOsI-
TeTbHOU paboThl, YMEHHE CaMOCTOSITEILHO peillaTh CaMble Pa3HOOOpa3HbIE TEOPETH-
YeCKUe U MPaKTUUYECKUE BOMPOCHl. ITH HABBIKA U YMEHUSl (POPMHUPYIOTCS B Ipoliecce
MOJIrOTOBKA K J1aDOPATOPHBIM U TPAKTUYECKHUM 3aHSTHSM, B IpoOIlecce U3yUeHUs
JEKIIMOHHOIO Kypca, 0COOEHHO, €CJIM OH HOCUT MPOOJIEMHBINA XapakTep ¥ CTUMYJIH-
pPYeT aKTUBHOCTh U CaMOCTOSITENIBHYIO paboTy CTYCHTOB.

[Tpu uTeHHUH JEKUHMH PEKOMEHIYETCs KOMITOHOBAThL MaTepHasl B BUC 3aKOH-
YeHHbIX naparpadoB, CTPOro codmomas TocaeoBaTeIbHOCTh H JIOTHYHOCTh H3J10-
eHust. M310KeHHe TeopeTHiecKkoro MaTepuaia JOMKHO CONPOBOKIATHCS PazdopoM
NPUMEPOB, @ TAKIKE PACCMOTPEHUEM MPHUKIIAJIHBIX BOIIPOCOB, CBSI3aHHBIX C MPOQHUIeM
Oy ylmux crienuanyucroB. ['apaHTui riyboKoro 1 MpoyHOTO YCBOCHHS (DH3UKU SIBIISI-
eTCsl 3aMHTEPECOBAHHOCTD CTY/ICHTOB B MPUOOpeTeHHH 3HaHUH. B xone u3noxeHus
MaTtepuaiia HeoOX0/JMMO TAKKe OTpPa)aTh 3Tarbl UCTOPHYECKOTO pa3BUTHS PU3HKU
KaK HayKH M HCII0JIb30BaTh BCE aTPUOYTHI Mpolecca HAyUHOro NO3HaHHUS.

Ha npakTuyeckux 3aHsITHSAX CTYAEHTHI OBJIAJ€BAIOT OCHOBHBIMU METOJIAMH H
npueMaMy petreHus: GU3NUecKHux 3aJlay, a TaKKe, B KOHTEKCTe TPHIIOKEHUH, MoJTy-
YAIOT Pa3bsICHEHHE TEOPETHUECKHUX MONOKeHUH Kypca. Bo Bpemst mpakTHHeCKHX 3a-
HATUH OCHOBHOE BHUMaHHE ClieyeT 0OpaTUTh Ha OBJNAJACHHUE CTYJICHTAMH METOJIAaMH,



HaBBIKAMH 1 ¢ HauOonee pallHOHAIBHBIMU METOJIAMH pellieHust 3a1a4. PekoMenayer-
Csl CHCTEMATHYECKM KOHTPOJIMPOBATh CTEICHb OCBOCHMS CTYACHTAMU H3y4aeMoro
MarepHaja IyTeM YCTHOI'O OHpoca, NMPOBeJIeHUs KOHTPOIBHBIX padboT B caayu Jo-
MAaLIHUX 3aJaHHH.

B xoje BbinonHenus 1abopaTOpHBIX pabOT CTYICHTBI 3HAKOMSITCS C COBpe-
MEHHOH HAay4HOH arnapatypoH, IpHOOpeTaroT HaBBIKHM IpOBEJeHHUS (H3HYECKOro
IKCMIEPUMEHTA, YMEHHE BBIIE/ATh KOHKPETHOE (hPU3UYECKOe COojlepiKaHue, OBJIajieBa-
FOT HAy4HBIMH METOJAaMH 00pabOTKH pe3ynbTaToB HaOmoieHuil. KoHTpons rekyueit
paboThbl CTYIEHTOB IIPU BBIMNOIHEHHH J1a00PATOPHBIX PaboOT OCYLIECTBIAETCS MyTeM
3aIUTHI JJA00PATOPHBIX padoT.

1.2. TpeOoBaHUs K 3HAHUSIM U YMEHHIO CTYIEHTOB [TOCIIE U3YYEHUS]
JIUCLHMITTUHBI

B pesynbrare uzydenus Gu3nku OyayIui CIICLHATUCT JOJKEH:
3Hamb:
- (QyHIaMeHTalbHbIE 3aKOHBI U [TOCTYJIATHI (PU3HKH;
- OCHOBHbIC 3aKOHBI U TCOPHH KJIACCHYECKON U COBPEMEHHON (U3HUYecKOi Hay-
KH, & TAK)Ke IPaHULbI UX TPUMEHUMOCTH;
- METO /bl U3MEpPEeHHs (PU3HUCCKUX XapaKTEPUCTHK BEILECTB U IOJEH;
— (GU3UYecKre OCHOBBI METO/[OB HCCIIEOBAHUS BEILECTBA;
- TIPUHLIMTIBI OKCTIEPUMEHTAILHOIO M TEOPETUYECKOTO M3YHUEHHUsI (PU3HUECKUX
SIBJIECHUH U [TPOLECCOB;
ymemnp: _
—  NPUMEHSTH 3aKOHBI PU3UKH JUISL pEILeHUs IPUKITAAHBIX UHKEHEPHBIX 3a/1a4;
—  HCIIOJIb30BATh H3MEPUTENbHbIE TIPUOOPBI TIPH HKCTIEPUMEHTATLHOM H3YYEeHUH
(U3UIECKUX H TEXHOJOTHYECKHUX MPOLIECCOB;
—  o0pabaTeIBaTh U aHAJU3UPOBATDH PE3YJIHTATHI IKCIIEPHMEHTANLHBIX H3MEpPEHHU
bU3HHECKUX BEIHYHH;
1.3. O0uee KOIUYECTBO YacOB H pacIipe/ie/ieHHe ay IHTOPHOIO BpeMEHN
ITO BUJIaM 3aHSITHH

KonuuecTBo 4acos
Cenmectp ncio ne- Pacuacopka | Jlexumu | ITpaktude- | JJabopaTop-
ACTb CKHe Hble
3AHATHS 3AHATHS
| 17 2, 1,1 34 17 17
2 17 2,2.1 34 17 34
3 17 2, 1,1 34 17 17
Hroro 102 51 68




2. Coaep:kanne yueOHOTo MaTepHaaa

2.1 JIleKuUHOHHBIC 3AHATHA
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Pazoen 1. Mexanuxa u monexkyaapuas gusuxa

\Boonas nexyus

‘Duszuika kak Hayka. MeToanl QM3HIECKOrO HCCICAOBAHHA: OOBIT, IHIOTE3A, IKCICPUMEHT, TCODPHA.
O61as cTpyKTypa U 3ajauu kypea Guiuky. [Ipeamer MexannKH. Kiaccrueckas ¥ KBAaHTOBAs MeEXa-
HUKa. HepensTHBHCTCKas W peSTUBHCTCKAs mMexaHHka. KuHemarnka u aunamuka. OCHOBHbiC (u-
SHICCKHE MOJICITH, MaTepHaibHas TOYKA, CHCTEMA MaTepHANTBHLIX TO4YEK, aDCOIOTHO TBEPAOE TENO.

Inemenmol KUHEMamuKu

Cuctema otcdeTa. OCHOBHbIE KHHEMATHYECKHE XapaKTEePHCTHKH ABMKeHUA yacTuil. CKOPOCTh U yC-
{ﬁopenue. Kunemarrka BpaliaTensHoro ABHKXEHUS TBEPIOTO Tejia. YIIIOBas CKOPOCTh # YIIOBOE yC-
OpeHueE.

nemerrmel QOUHAMUKY MAMEPUANLHOTE TNOUKY :

OcuobHasg 3amaya auHaMuku. [TepBoiii 3akoH Hblotona. [ToHATHE HHEPUHANBLHOM CHCTEMbI OTCHETA.
Macca, cuna u uMILysibe. Bropoii 3akod HeloTona kak ypasHeHue nBmxkenus. Tpetnii 3akoH HploToHa.
Cuel Tperns. CHITa THKECTH U BeC. [IBMKEHME OTHOCHTEIBHO HEHHEPLHMAIBHBIX CHCTEM OTCUeTa.

3aKkoust coOXpanenun 6 Mexanure
3aKkoH COXpaHeHus UMITysibca. LleHTp HHepIH. 3aK0H IBUXKEHHS LLEHTPE HHEPIMH. YpaBHCHHE IBY-
PKEHHs Tesla ¢ [IepeMeHHOH Maccoi. PeakTuBHoe ABIDKEHHUE.

[3aKonbl coXpanenus 8 Mexanurke
PaGota 1 Momuocth. KuHeTuueckas sHepris. KOHCEpBATUBHLIE H HEKOHCEPBATHBHBIE CHIIBI. [lo-
TEHUHAIbHAA JHEPT IS M IHEPTUS B3AUMOLEHCTBHA. 3aKOH COXPAHEHMs MOTHON MeXaHHIecKkoi suep-
FHH. :

{Dnemenmbl QUHAMUKY MEEPAOEO mena
IMOMeHT MMILyJIbca TBEPJOTO Teld OTHOCUTESBLHO HEeMOJBHKHON 0CH. 3aKOH COXPAHCHHS MOMEHTA
IMIYIIbCa TBepaoro Tena. 3akonel Kensepa.

Inemenmsl OUHAMUKY MBEPO02o meld

MOMEHT WHepLMH TBEPAOTO Tella OTHOCHTEIbHO HEMOABIKHON OCH. MOMEHTbI HHEPLUHM HEKOTOPbIX|
rest paBwiibHOM (opmbt. Teopema Lltefinepa. BpamarenbHblil MOMEHT. YpaBHEHHE ABUKEHHS TBEP-
[I0ro Tesla, Bpamaloerocs BOKPYr HENOABMKHOH ocH. KuHeTHueckasi SHEPryus BpauICHHA TBEPIOTO
rena. PaboTa ¥ MOLIHOCTE OpU BPALICHHH TBEPAOTO TENIA.

[apmonuveckue konebanus

Mozesib rapMOHHYECKOTO OCUHMIATOPA. [IpHMEpPBl rapMOHHYECKHX OCUMJLIATOPOB: TPY3 Ha NpyKUHe,
MaTeMaTHICCKHI MasTHHK, QusHyeckni MasTHHK. CBOGORHBIE HesaTyxatoinme koneGanus. [Tapamer-
Pbl PADMOHUUCCKHX KOJIeOaHuit: aMIUIATY 1A, KPYroBas 94acToTa, ()aza rapMOHHUYECKHX KONeGaHHil.
DHepris rapMoHMYeckoro ocunisTopa. CBoboaHbie 3atyxaroume konebanus. Koapduiment saty-
XAHUS, JIOrapUPMUUECKIH e KpeMeHT, J00POTHOCTS.

N

BolaysiIeHHble KoeOaHus OCUWLISTOPA MO ICACTBHEM CHHYCOMIANBHON CHIlbl. AMIINNTY A H dasa
IPH BRIHY)KACHHBIX KoneOanusax. PesoHancreie kpusbie. ClIokeHue rApMOHHYECKUX KoeGanunii. Bek-
TOpHBIE AxarpaMmMsl. baerus

10

Bonuoavie npoyeccel

BonnHosoe smxenne. [lnockas Gerymas BonHa. JidHa BOJIHBI, BONHOBOIH BekTop. BomHOBOE ypaBHe-
Hue. DasoBas CKOPOCTb H JHCHEpcHs BonH. Bektop Ymosa. Coeputeckue Bosmel. Mutepdeperiys
BosIH. OOpasoBaiKe CTOSUMX BOJH, YpaBHEHHe CTOsIUEH BOJHLI M €T0 aHAITH3.

11

OHeMEHnmbl MONEKYAAPHO-KUHEM U ECKOT MEOPUY U CIAMUCIUYeCKOT (Hu3UKY

JMHaMuueCKkue B CTATHCTHYECKHE 3aKOHOMEPHOCTH B (u3Mke. CTATHCTMYECKME K TEPMOIHHAMUUE-
CKHHA METO/Ibl. MakpoCKONM4ECKOE COCTOAHHE. MaKpOCKONHYECKHE NapaMeTpsl KaK CPEHHE 3HAYCHHS.
Mozenb niaeansHoro raza. YpaBHeHHe COCTOSHHA MACAIBHOrO rasa. JaBneHue rasa ¢ TOUKM 3PEHHS
MOJICKYJIPHO-KHHETHYECKOH TeopuH. OCHOBHOE ypaBHEHHE MOJCKY IPHO-KUHETHYECKOI TEOPHH.

Cpennss KUHETHIECKAs SHEPTHA MOCTYMATEABHOIO ABIKEHHS MOSEKYN. MOJNeKYNspHO-KHMHETHHECKHI
CMBICIL TeMnepatypbl. Hucio creneHeli cBOGOAM MOJeKYyJs. 3akOH PABHOMEPHOTO paclpeleneHis
PHEPIUH 110 CTeneHAM cB00OIbl MONEKYT. BHYTPEHHSIN SHEPrUsl HACAILHOIO rasa.

13

CraTHCTHUECKOe pacnipesesienne MakcBemia Ul MOJEKYJI ra3a [0 CKOPOCTAM M JHEPTHAM HX XaoTiue-
CKOrO ABIXKEHWs. XapakTepHbie CKOPOCTH ABIKCHHsS MOJEKys rasa. bapomerpudeckas ¢popmyna. Pac-

NnpeacaeHne bonbumana st MOJICKYJlI WI€aJLHOI0 Ira3a, HaXOJSIUCrocss BO BHEIUHEM MOTCHUHAIEHOM




T10JIC.

14

(cHOBBL MEPMOOUHAMUKU

Koanuectro Tensiotel. TenoemkocTs. Pabora rasa npu n3mMeHeHun ero oobema. Ileppoe na4ano TepMo-
piHaMuKH. TIpMMEHeHHe Nepeoro pavana TEPMOJMHAMHUKI K H30MpOLEeccam M annabaTHyeckoMy Opo-
ueccy uaeansHoro rasa. [onurponnueckue npoteccet. Kiraccuyeckas MOJEKYIAPHO-KHHETHYECKAS TEO-
Y5t TCNOEMKOCTH HjI€asibHbIX I'a30B H €€ OTPaHHYEHHOCTD.

39}

Obpatumbie M HeoOpaTumble Ternoseie npouecc. Kpyrosoii npouece (wmkn). [uxn Kapuo. Makcu-
MANBHBIA K.[LJ. TENJIOBOH MalinHbl.. DHTPOMHUA H BTOPOE HAYAI0 TepMONMHaMUKH. TpeThe Hauano
TepMOAMHAMHMKH (Teopema HepHeta).

[N

16

Pearbreie 2aze

PeanbHbie rasbl. CHIbl W NTOTEHUHANLHAS 3EPTHS MEKMOIEKYJSIPHOTO B3auMoaecTaus. DPderTHBHb
AMaMeTp MoJiekynl. Ypasheune Bau-gep-Baansca. Cpasmenue nsorepm Ban-nep-Baannca ¢ skcnep-
MCHTAJIbHBIMH W30TepMaMi. BHYTpeHHAs SHeprus peanpHoro rasa. dasbl M ycioBHs pasHOBECHs (as.
Paszoseie npespaitenys. Pazosble nepexosl nepeoro poga. Gaszossie quarpammsl. KputHueckas Touka.
[Tpexdasnas cuctema «TBepaoe TeNO-KHAKOCTb-ra3». Obolbuiennas auarpamMma coctoanns. Tpoiinas
TOYKA.

CpeitHee YHCIIO CTOJIKHOBEHMIT W Cpefinss 1JIHHA CBOGOAHOro 1npodera Mosekysl. SIBneHus nepeHoca B
TEPMOIHHAMUYCCKH HEPABHOBECHBLIX CHCTeMaX. ONBITHRIE 3aKOHbl TEMAOMPOBOAHOCTH, AUDOY3IUH W
BHYTPEHHErO TpeHus. Boion ypasnenus aAnd@ysii, TernnonpoBOAHOCTH U BHYTPEHHENO TPEHHS.

Hmoco: | cemecmp- nexyuu
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Paszoen.2. Daiekmpuuecmeo u mazHemuszm

18

Dnexmpocmamura 7 2
[Tpesmet KnaccHMy€eCcKoH DNEKTPOAMHAMUKH. DIEKTPHYECKHH 33P0 €10 ANCKPETHOCTh. 3akoH Ky-
pToHa. HanpsxeHHOCTh 2JIeKTpuyeckoro noJist. [IpuHUKI CYNepno3numu. DIEKTPUUECKUIT AHO0b.

19

[N]

tTorok BexkTopa HanpsikeHHocTH. Teopema ["aycca juls SMEKTPOCTATHIECKOrO NONs B BakyyMme. ITpu-
MeHeHHEe TeopeMbl ['aycca k pacuery dIIeKTPOCTaTHYECKOTO 1101, .

(Y]

PaGoTa 7eKTpocTaTHYECKOro nosis. TeopeMa O HUPKYNSLMA JIEKTPOCTATUYECKOTO 10N, [loTeHlHan
PIICKTPOCTATUYECKOTO MOJISl M €10 CBSI3b C HANPAKEHHOCThHIO.

121

Hncanbublit IPOBOJHHK B SNEKTPOCTATHYECKOM M0J1C. NIEKTPOCTATHYECKAA 3aUIUTA. DNEKTPOEMKOCTH2
[YeUHHEHHOro npoBoaHHKa. Kongencaropul. EMKOCTh KOHIGHCATOPOB Pa3iiMuHON reOMETPUYECKOH KOH-
(QHrypauuu. JHeprus KoHaeHcaropa. [T0THOCTL IHEPTUH 3IEKTPOCTATHIECKOTO MOJIS.

22

INeKMpOCAmMUUecKoe Hole 8 6euecmee 2
[onapuzauus nuonextpuka. Tospu3oBaHAOCTb. [JuasiekTpudeckas NMPOHHIAEMOCTD. | paHHyHbIE yCI10-
BHS HA TPAHHULE «IPOBOAHHK-IMIIEKTPHK». CerHETOMEKTPHKH,

23

JoCmOsAHKBIT 3NeKMPULECKUNT MOK 2
YCJIOBHSL CYLIECTBOBAHMS HJIEKTPHUECKOTO TOKA. [IPOBOAHMKH M H30MTOPbl. 3akoHbl Oma u Jlxoyns-
JleHua B wmnTerpanbHoif m nuddepenunansholl Gopme. CTOPOHHHE CHITbI. DNEKTPOABKYLIAS CH-
na(3/1C). 3akon Oma Juis 3aMKHYTOMH LETIH M /1A y4acTKa LErd, coaepkaiero nerodnuk JJIC.

Pabota M MOmHOCTE TOka. 3akoHbl Kupxroda. DRekTponpoBOAHOCTL METAIOB. HeloctaTouHOCTH?
KNACCHYECKOM JICKTPOHHOI Teopuu.

[
tn

DJICMEHTBI 30HHOH TEOPHHM KPHCTaIoB. 30HHAA CTPYKTYpa IHEPreTHYECKOTO CMEKTPa 3FEKTPOHOB.[2
Yposeub Depmu. HHCNO MEKTPOHHBIX COCTOAHMI B 30HE. 3anonHeHHe 30H: METaNbl, TUINEKTPHKH,
HoynpoBoAHUKH. CoOCTBEHHbIC ¥ NPUMECHBIE NOAYTIPOBOAHKKH. [ToHsTHE 0 p-n Nepexoe.

26

BekTop MarnuTHOH unpykuuu. 3akon buo-Casapa-Jlaniaca v ero npuMeHeHHE K pacieTy MarHuTHOr o2
mosist. [TpHHiMn cyneprno3uunyi. MaruuTHoe nosie NPAMOJIHHERHOTO NPOBONHMKA C TOKOM. MarHuTHOe|
0J1¢ KPyroBoro toka. BUXpeBOH XapakTep MarduTHoOro nojsi. Teopema o LHPKYJISUMH BEKTOpA Mar-
HUTHOW MHAYKUMK U4 MATHUTHOTO N0JI3 B BAKyyMe.

£

JleficTBrHE MarHUTHOrO MOsS Ha NPOBOAHKK ¢ TOKOM. Cuna Amnepa. JIBusKeHHe 3apsKeHHbIX YaCTHL B
MaruuTaom none. Cuma Jlopenua. [IBaKeHHe 3apsSKeHHbIX YACTHIL B JJIEKTPHYECKUX W MAarHHUTHBIX
monsx. Dpdext Xosna.

3%

BHTOK ¢ TOKOM B MarHuTHOM 1osie. MOMEHT Cul, ACHCTBYIOHIMX Ha BUTOK € TOKOM B MarHUTHOM NoJIe.
MarnuTHeI MOMEHT. DHEPrist BHTKA ¢ TOKOM BO BHELIHEM MArHUTHOM rosie. MarHuTHeiit notok. Teo-
pema Naycca 11 MBrHHTHONO NOTOKA B Bakyyme, PaboTa nepemetieust npoBoIHIKa ¢ TOKOM B MArHHT-




HOM 110J1€.

29, lBAeHHE 3NMEKTPOMArHUTHON WHAYKIMU. 3aKOH dIeKTpoMaruutHo# uunykuns. Hpasuwio Jlenua. Slsne-R
HHe caMOoMBIyKunn. MugykTusroCcTs. Camonnaykums. SIBieHne B3aMHOM WHAYKUMH. JHEPrUs Mar-
HHTHOTO MOJIA.

30 Hamaruwyusanve semectsa. Buapt Marsetnkos. [Tapa- ana- n deppomarnetuxu. JJoMeHHas CTPYKTY-P

a. MaruuTHbli rucrepesuc.

37 DapageeBcKas H MAKCBEIOBCKAA TPAKTOBKM ABACHUA YICKTPOMArHHTHOH HHAYKIMH. Tok cmewe-
nus. CucreMa ypasHennii Makcsesia B MHTerpalbHOM B anddepeHumansHol gopmax.

32 Bonnosoe ypasuenne mis 3aeKTPOMArHHTHOrO noss. [LHOCKas snexTpomMardutHad BojHa. OCHOBHbIED
CBOMCTBA JJIEKTPOMArHHTHBIX BOJH. DHEPrud WICKIPOMArHHTHON BOJHbL. Vanydenne numos,

33 Ceoboznusie konebanus B KonebarTebHOM KOHTYpe. KOHTYD ¢ OMMUYECKAM CONPOTHBAEHHEM, HHIYKTHB-2
HOCTBIO H eMKOCTBIO B LIETH IIEPEMEHHOTO TOKA.

34 BomyxaeHHbie aekTpuueckue koreOanns. 3akon OMa 115 e IEPEMEHHOTO TOKA. 2

Hmoeo: 2 cemecmp- nexyuu 34

Bcezo 3a yuebneiii 200 68

Puazoen 3. Onmura. Ocrosst amomuon 4 20epuoil husuru,

Boanosaa onmuxa

35. Passurie npencrasnenuii o rmpupoje ceeta. OCHOBHbIE 3aKOHBI FeOMETpHUecKo onuky. Koprrycky-| 2
JPHO-BOAHOBOA nyanusm. HMurepdepenuna ceera. KorepeurHocTs cBeTOBBIX BOJNH. CTENCHE MOHO-
XPOMATHIHOCTH CBETOBLIX BOJIH. BpeMs H JUIMHA KOrepeuTHOCTH.

36. | Pacuer unTepdepeHIHOHHON KapTHHBL OT ABYX KOTEPEHTHBIX MCTOUHHMKOB. OIfTMYeckas anuHa | 2
nyTd. Murepbepenuns ceera B TOHKHX nieHkax. MaTtepgepomerpor.

37. HAupakuus ceera. Hpuuuun Iolirenca-®penenst. Meroa sou ®penens. Tudpakums Openens Ha 2
KPYTJIOM OTBEPCTHH M JTHCKe.

38. Hudpakuus Ppaysropepana onHol ¥ MHOrHX mwedsx. Judpakunonsas pemerka u coexTpanp- | 2
Hoe pasnoxenue. [ndpakuns na npocTpaHCTBEHHON pemerke. Dopmyna Bynsda-Bparros.

39. Honspusauus ceeta. EcTecTBeHHbIH H NONSPU30BafAHLIN cBeT. 3axon Mantoca. [lonspusaius cBeTa 2
1IpH OTP&KEHAH OT AN3JCKTpHKA. 3akon bprocrepa.

40. UsorponHbie u aHu3oTporiHeie cpefsl. OnTHueckas aHusoTponus. [IBoiiHoe Jyuenpenomiuenue. | 2
OnHOOCHBIE KPHCTAMLIB. BO3HUKHOBEHHE HCKYCCTBEHHOM aHU3OTPONHY MO NSHICTBHEM MEXaHU-
YECKHX HanpsxeHuil.

41. BsauMozelictBue 5neKTPOMArHHMTHBIX BOJH C BemICCTBOM. [loriowenne ceeTa. 3akoH Byrepa. [uc- | 2
Hepeus CBeTa.

Keanmosas npupoda usnyuenus

42. Tennopoe n3myyenne. AGCOMOTHO YepHOe Tesio. 3akoH Kupxroa. 3akoHsl HydeHHs abCoioTHO | 2
uepHoro. Tema: 3akoH Credana-bosbivana, sakousr Buna. [TpoTuBopeuns xiaccHueckoit (UMM,
Kpanrtosad runotesa u gopmyia [hanka. '

43. Breiunuii Gorosddext u ero 3akoHbl. IHEPIHS H HMITY/ILC CBETOBBIX KBAHTOB. DopmMyia Ditrmreiina | 2
s BaernHero gorosddexta. Muorodorornnii Gorosdidexr.

44. | Jlasnenwe cBeta. KsanToBoe # BONHOBOE 00bsiICHEHHe [aBlienns creTa. Dddext KoMnToHa. 2

45. KopryckynapHo-ponnosoit ayamusm. I'nrotesa e bpoitns. CooTrowenne seonpeneiennocreit. Ju- | 2
(paxuus anekTpoHOB. BOHOBAs (yHKIMA U ce CTATHCTHYECKHI cMbicT. VpasHenne [lpeamnrepa.
CraunoHapHsie COCTOSHUS,

46. Yacraila B OXHOMEPHOH NPAMOYTOABHOM sive. TIPOXOXKICHME YACTHIBI Haj u Nox GapbepoM. Tyn- | 2
Henbubiil addexr.

47. Hpasuno gacror bopa. Crauuonaproe ypasuenve llpenuurepa ans aroma Bogopona. Bomopogomno- | 2
noGubie atombt. DHepreTHyecKHe ypoBHU. [JiaBHOC, OpOMTANBHOE 1 MArHHTHOC KBAHTOBBIE 4MCHA.
CrMHOBOE KBAHTOBOE UHCHO. CHEKTPbl BOAOPOAONONOGHLIX atomos. [puuimn Tayau. [leproznye-
cKag cuctema anemenrtos JI M. Menneneesa.

48. Ksanrosas teopus wsnydenus. Iornouiense, ClOHTAHHOE M BbIHYKACHHOE H3TydeHne (OTOHOB. | 2
IpuHuun paborsl nazepa. CBOHCTBA JIA3EPHOTO UATYUEHS,

49. Crpoetue 1 cBOHCTBO aTOMHBIX alep. Monenu suapa. [lpupona saepHbix cui 2

90| PafuoaKTHBROCTE. 34KOH PA/IHOAKTHBHOTO PACHIANA. , 0~ B H y— H3JIyucHHME aTOMHBIX s1ep. 2

51 Sinepusie peakuyn. llennas peakuus nenenus saep. Mpobrema ucrounnkos sueprun. TepmosjepHsiii | 2
CHHTE3 JIErKMX siiiep. DeMenTapHbie YacTuubl. CoBpemenHas Gpu3nyecKas KapTHHA MUpa.

Hinozo: 3 cemecmp- nexyuu 34

Beeao 3a yuebnbiti 200 34




2.2. llpakTHyeckne 3aHATUS

Ne | Haspanue TeMbi, COJCpPIKaHHE O6bem
nn 4acax
Ilepewtii cemecmp
L KHHeMaTHKa DOCTYTIATEIIEHOTO ¥ BPAINATES/IbHOTO ABHKEHUS 2
2. JIMHAMHKa NOCTYNATEABHOTO ABHKCHHL. 2
3. JHHaMHKa BpatiaTeJibHOrO ABW/KCHUS 2
4. PaboTa ¥ 3Hepris. 3aKOHBI COXPaHCHUS B MEXAHUKE, 2
5. Mexanuyeckye xonebauus 1 BoaHsl. Pacuerno-rpadndeckas pabora. 2
6. MonexyApHO KHHETHYECKas TCOPHS MISANBHOTO I'a3a. 2
7. Hepsoe mavano repmoannaMuky. TepMoanHaMuKa H30MPONECCOB. 2
8. Bropoe Hagano repMOAMHAMHUKM. 2
9. PeasrsHble ra3sl. 1
Hmozo nepswrit cemecmp 17
Bmopoii cemecmp
10 | Dsexrpocraruka. 3axon Kynona. Bsaumogelictere sapsmxennsix ten. Hanpsokenrocts snek- | 2
Tprueckoro nosmst. puHuyn cyneprosmgm.
11 | Horemman. CBA3b HOTCHIMANA C HANPKEHHOCTh IEKTPOCTATHYECKOTO oA, Pabora o | 2
HEPeMELICHIIO 3apsiia B TIOJTE.
12 | DnexTpudecKoe MoJIe B IHIIEKTpHKe. DnekTpoeMiocTs. KoHaeHcatopsr, 2
13 | 3axoHH BOCTOSHHOIO TOKa. Pafora 1 MOUIHOCTE TOKA. 2
14 | Ipasuao Kapxroga. Pacuetno-rpadumgeckas pabora, 2
15 | MarsuTHoe 107ie HOCTOSHHOrO Toka. 3akoH buo-Capapa-Jlamiaca. 2
16 | Jpwokenue 3apshkeHHbBIX 9aCTHL B DICKTPHYSCKMX U MATHUTHBIX [IOJIAX, 2
17 | OnexkTpoMarHuTHas UHAYK. MHAYKTABHOCTE. DHEPris MarHHTHOO HOJIs 2
18 | DnexrpoMarHuTHBIe KosieGanust i Bostabl. CHCTeMa ypaseeHuii Makcsena. 1
Hmozo: 3a emopoin cemecmp 17
Beezo 3a yuebuwiii 200 34
Tpemuii cemecmp
19 | WinTepdepeHuus cBETOBBIX BOJH. 2
20 | Nmpaxnus cseta, [pusumn INosirenca-@penens. Judpaxumns Openess. 2
21 | Nudpaxwet $paysrodepa. Judpakuys Ha mieny U Ha audpaxumoHuoil pemerke. Jp- | 2
(paKLI Ha MPOCTPAHCTBEHHOM petieTke,
22 | Nonapmsanust ceeta. PactipocTpaHeHue CBeTa B BeLECTReE. 2
23 | 3axoHbB! TEIIOBOTO M3AYICHMS. 2
24 | Qorosddexr. Ipdexr Komnrona. 2
25 KsarTopoMexauHyeckoe onucanye aroma pogopoa. Ksasrossre uucha. 2
26 | DaemeHTsl GU3NKHY sapa 2
27 | Pacuerno-rpadmaeckas pabora. 1
Hmozo: 3a mpemuii cemecmp 17
Beeeo 3a yuebnuiii 200 17




2.3 JlaGopaTopHbie 3aHATHS

Ne ObbeM B
Haspanue Tembl, copepxanne
nn gacax
Hepesiit cemecmp
1| Pacuer norpewmsocTelt u3mepenuii. OnpesienieHne IOTHOCTH Tejl NPAaBUIbHOMN reOMETPHYECKOI 2
GOpMBL.
2 | HFisyyenue 3aKOHOB PaBHONCPEMEHHOTO JBHACHHA, 2
3 | MisyyeHue 3aKOHOB COXPAHEHHS YHEPTHY M UMITYJIBCA TIPH YIIPYTOM YIape, 2
4 | M3yueuyte nuHaMuxH BPALIATEIBHOIO ABIKCHIA C IOMOIIBIO ManTHiKa Obepbeka. 2
5 | Msyuenne rapMonndeckuX Kojedannii, 2
6 i OnpenesneHne CKOPOCTH 3BYKA B BO3AYXE METOROM CTOSYNX BOJIH 2
7| Onpeaenenue orromenus C,/C, Bo3nyxa Metoiom Knemana-Jlesopma 2
8 | Onpesesnenye NPHPALICHAS SHTPONUY IIPH TUIABJICHHM TBEPIOTO Teja. 2
9 | HroroBoe 3ausaTie 1
Wrore; nepsoiii cemecTp 17
Bmopoii cemecmp
10 | HsyyeHue OCHOBHBIX XapaKTEPHCTHK YNCKTPOUIMEPUTENBHEIX NPHOOPOB. 2
11 | Onpenenenne AMBISKTPHICCKOH NPOHMIAEMOCTH TBEPOTO NOAAPHOTO JHIJICKTPHKA. 2
12 | Hsyyenwe 3IeKTPOCTATHIECKOIO [0 METOIOM IEKTPOANTHYECKHX MOACHEH. 2
13 | Msyuenne 33KOHOB HOCTOSHHOTO TOKA, 2
14 | Vsyuenue TemmepaTypHol 3aBUCHMOCTH COTIPOTHBIICHHAS MPOBOMHHKA M TOJYIPOBOJ- 2
HHK.
15 | Mzyuenue BOALTAMOCPHON XapaKTEPHCTHKE D-N NEPEXO/IA. 2
16 | Msywenne 35eKTpOHHOrO ocipuuiorpada. 2
17 | Mamepenne eMKOCTH KOHASHCATOPA METOIOM PE30HAHCA, 2
18 | Hsmepenne HHAYKTHBHOCTH KaTyuIku metoaom Kybepa. 2
19 | Hceneposanue cBoboAHBIX KONeOARAN B DACKTPHYECKON HEIH. 2
20 | OnpenesneHue BEJIHYHHbI THDOMATHUTHORO OTHOMICHHS YIEKTPOHA. 2
21 | Hsyuenue cBONCTB (HeppOMATHATHOIO MATEPHANA C OMOIIBIO OCLILIOTpada. 2
22 | OmpezeneHUe rOPU3OHTANbHON COCTABIMIOMEH HHAYKIMH MAHUTHOTO MOJS 3eMIIH. 2
23 | Hayuenne sddexrta Xoia. 2
24 | HsydeHHE 3aBHCHMOCTH AUINEKTPHUECKOMN nposnuaemocm CETHETO3ACKTPHKOB OT 2
TeMIepaTyphl
25 | Mzyuenne B3anMHON MHAYKIHH, 2
26 | Urorosoe 3aHdTHE 2
Hroro: BTopoit cemectp 34
Bceeo 3a yuebnuiii 200 51
Tpemutii cemecmp
27 | Onpegenenne pajiiyca KpHBU3HbI JIHH3BL C HOMOIBIO koiel HuioToHa. 2
28 | Onpenenense AHUEL CBETOBOH BOJHBI C TOMOMBIO GHNpusmsl Gpenens, 2
29 | Hsyvenne mubpaxkuny oT wen. 2
30 | Visyuenune 3axOHOMEPHOCTEH BHEMIHErO H BHYTpennero ¢porosdhexra. 2
31 | Misyuenue noNspH3OBAHHOIO CBETA. 2
32 | Onruueckue KBaHTOBbIE reHepaTopbl. OCHOBBI TOJOTPadHH. 2
33 | Onpenenenue nocrosnno# Credana-Bonbumana ¢  IOMONIAH0 ONTHYECKOr0 MUPOMETPa. 2
34 | W3ydenue criexipa aToMa BOJOPOJA. 2
35 | Wisyuenne pabotsi cyerunka [elirepa-Miosiepa. 1
Hroro: Tperuii cemectp 17
Beezo 3a yuebnmii 200 17




2.4 PacuerHo-rpadmueckune paborsbl

1. B nepBom cemecTpe BBINOJIHSETCS pacdeTHO-rpaduyeckas paboTa M0 pasjery
Kypca «Puszuka» « Mexanuka u MoitekyJsipHast Gpusnka» («MexaHHKa U MOJIEKYJISIP-
Hast QU3MKa», IPAKTUKYM 10 Kypey «Dusukay JUist CTYIEHTOB BCeX ClENHalbHOCTEH
JHEBHOH (GOpMBI 00yUeHMs B TpeX YacTsx, 4.l., 3MeKTPOHHBIN BapHAHT, PEXKHUM J1OC-
tyna:http//lib.gstu.local., 2010r.).

2. Bo BTOpOM ceMecTpe BBIIOJNHACTCS pacyeTHO-rpaduyeckast pabora 1o pasueny
Kypca «DusuKka» «INeKTPUUECTBO U MarHeTu3M» (« IJEKTPHUYECTBO U MArHeTH3MY,
IPaKTHKYM 10 Kypcy «®Pu3HKay» JUIsl CTYJEHTOB BCEX CIelHalbHOCTEH THEBHOMN
dbopMbl 00yUeHHs B Tpex yacTax, 4.2, Ne3981, 2010r.).

3. B tpeTbeM ceMecTpe BBINOJIHAETCS pacieTHO-rpaduyeckas paboTa no pazieiny
Kypca «®Pusuka» «ONTHKa, aTOMHas U saepHas ¢pu3uka» ( «ONTHKA, aTOMHAs 1
AnepHasl PU3HKa», IPAKTHUKYM 110 Kypcy «Duszuka», Ne3968, 2010r.).



Ipumepusblii TeMaTHYeCKHI NJIaH

( mns cneumanbHocTH (1-36 04 02))
Paccuuran Ha 221 qacoB ayAMTOPHBIX 3aHATHE (nekwit — 102 yacoB, npakrudeckue 3adstTus — 51 uac, naboparopubie

3aHATHA — 68 gac). Pacwacoska: 2,1,1;2.2.1;2 1,1, Dx3amen B 1,2,3 cemecrpax, PI'P B1,2,3.
Ne Beero ayn. | Jlexuun J1ab.-Hele [p.-xue 3aus-
Tt HapumeHoBanue pa3fenos, TeM ( yacoB) ( yacer) 3anaTus (ua- THS (Jackl)
Chi)
Pazgen 1. @uznuecKHe GCHOBLE MEXAHHKH, 68 34 17 17
MOJIEKYISIDHOH PHIHKH H TepMOIHHAMHKH
Brejenue 4 2 2 -
I | Kupemaruka 6 2 2 2
2 | /lunamuka MaTepuaibHOH TOUYKH 4 2 = 2
3 | 3axoHsl coxpaHeHus 8 4 2 2
4 | JlnnaMuka TBEpAOIO Tejla 8 4 2 2
3 Mexanudeckne KoJebanns 8 4 2 2
6 | BonsoBsle npouecchl 4 2 2 -
7 | Moneky/ItpHO-KMHETHIESCKAsd TEOPHS ra30B 10 6 2 2
8 | TepMmoauHaMuxa 10 4 2 4
9 | Peanbble rassl 3 2 - 1
10 | DazoBble mepexonsl 3 2 1
Pasgen 2. DAeKTpHYECTBO, MATHETH3M H 85 34 34 17
3JIEKTPOMATHHTHEIE BOTHbI
11 | DnexTpHdeckoe roje B BaKyyme 16 6 6 4
12 | DrexTpuyeckoe noJje B cpeaax 10 4 4 2
13 | DmexTpudaeckyii Tox 14 4 6 4
14 | DneMeHTsl 30HHOI TEOpUH 4 2 2 -
15 | MarautHOe Mojie B BaKyyMe 16 6 6 4
16 | MaraurHoe roJie B BEIIECTBE 4 2 2 -
17 | SsneHne 2A€KTPOMardHUTHOH HHAYKIHH 6 2 2 2
18 | DrexTpuueckne konebanus 10 4 6 -
19 | VpasHenns Maxkcsensa 3 2 - I
20 | DaeKkTpoMarHuTHbIE BOSTHBI 2 2 - -
Pasnen 3. Onruka. ATOMHasi H siAepHas ¢u- 68 34 17 17
3HKA
21 | I'eomerpuueckas onTuka 1 - -
22 | Uurepbepenuus cera 3 3 4
23 | Judpaxous ceeta 4 4 4
24 | Honspusaums ceera 2 2 2
25 | OcHOBBI KPHCTAJUTOONTHKH 2 - -
26 | B3auMonelcTBHe 3AEKTPOMArHUTHOTO H3TYe- 2 - -
HES C BEHIECTBOM
27 | KsanroBble cBOHCTBA 3IEKTPOMArdHTHOTO H3Y- 6 4 3
YEHHA
28 | BosHOBBHIE CBOMCTBA MHKPOYACTHIL 1 -
29 | Vpasuenne [Lpemmnrepa 3 - 2
3 Dn3pra aTOMOB ¥ MOJICKY 1 2 2 -
31 | CrexTpsi aTOMOB H MOJIEKY.I 2
32 | Pu3HKa aTOMHOTO Azpa 4 2 2
33 | DneMeHTapHbie YaCTHLE 2 -
UTOrO 221 102 68 51




3. YueOHo-MeTOAHYeCKAsl KapTa JUCUHILIHHbI

Ne pazne- Kosruectso ayantopssix yacop | Camocros- MarepuansHoe Jlurepa dopma
fa, Jlexmn | IIpax- Jlabop. TelbHasd pa- | obecrneueHue 3a- Typa KOHTpPOJsS
TEMBI, 3a- Haspanwe pasiena, TeMBl, 3aHATHA THR.3aHg | saHsTus | 6oTa cTy- HATHH (Harn., me- 3HaHUBR
HATHA THS JeHTa TOIHY. NOCOOHA K
p)
1 2 3 4 S 6 7 8 9
. 2 cemecTp
Mexanuka 1 MoJIeKyspraas pusnka
1.1 dusnka Kak Hayka. Metons! (hU3HYECKOTO HCCIen0Ba- 2 - 2 Pemenue IIpubops! k mabo- Beepe- | saimuta
HHA: OfIBIT, THITOTe3a, JKchepumedt, teopus. Obumas 3agay paropHoii ycta- Hue [ 1] oTHeTa no
CTPYKTYpa U 3aiauy kypca Gpu3uku. Nel.23-1.30 | HoBKe 1.1, {3] | naGopa-
[Tpeamer Mexanuku. Knaccuueckas 4 KBaHTOBag Me- [14], YMIK I'm 1,0 | TopHoit
xaHnka. HepensTHBHCTCKAd W PENSTHBHCTCKAR Mexa- 1.23,1.25 1-5 paore
HHKa. [2], u3yue- IK3aMEH
Kunematnka u auHaMmHka. OcHoBuble (u3nYeckue HHe JeKiH-
MOJEJIH: MaTepHaibHas TOYKa, CHCTeMa MarepHalb-
HBbIX TOHYEK, a6CONIOTHO TBEPAOE TeAO. OHHOTO Ma-
Tepuana
1.2. Dnemenmer KUHEMAMUKY 2 2 2 Pemenyie Ipubopsi k nado- Bsene- | Camo-
1. OcHoBHBIE KUHEMATHUYECKHE XapakTePHCTHKHA ABIMDKE- 3anaq pa']‘op}{oﬁ ycTa- HUE []] CTOATE b=
HuA 4acTHl. CKOPOCTH M YCKOPEeHHe. Nel.34, HOBKe T.1,[3] | Has pabo-
2. KuHemaTHKa BpaWlaTENILHOTO IBIDKEHHS TBEPAOIO Te- 1,38,1.40 YMK rn 1, m Ta, 3aILHTA
Na. Yriopast CKOPOCTb ¥ YTAOBOE YCKOPEHHe, [14], 1.55. 1-5 OTYETA N0
1.56 [15], nabopa-
H3YUeHHe TOpHOMH
TIEKIMOHHO- paborte
ro Marepua- IK3AMEH

Jla




I 2 3 6 7 8 9
1.3 Dnemenmel QUHAMUKY MAMEPULTEHOY OYKU 2 Peuienue YMK [, .1, 3K3aMeH
1. OcnoBras 3amaya auHamuku. Tlepeeiii 3akou HetoTo- 3aga4 Ne2. 7. I'm 2,
Ha. Macca, cijia U HMTTYJIbC. 2826, 2.14 n 6-14;
2. Bropoi#i 3akoH Hbt0TOHa Kak ypaBHEHWE IBUKEHHMS. [15], uzyue- Fn 5. n.
3. Tperwit 3akox HetoToHa. HWe JIeKIH- 36-38
OHHOT'O Ma-
Tepuaia
1.4. 3aKoHR COXPAHEHUS 6 MEXAHUKE 2 Pewenue pubopsel k nabo- | [1], 1.1, 3aluMTa
1. 3akon coxpaHeHHWs uUMnynsca. LleHTp unepuuu. 3a- 3anay Ne pPaTOpHOM ycTa- I'n.3, oTyeTa fno
KOH IBHKEHHA LIEHTPA HHEPUHH. 2.16,2.39, HOBKE 15-16 aabopa-
2. VpaBHeHWe ABWKEHMA TeNa C nepeMeHHoit Maccoi. 2,16 [13], YMK TOpHO#
PeaxTuBHOE NBUKEHUE. M3yuenue paGote
JIEKIIHOHHO- IK3aMeH
ro Marepua-
na
1.5 3aKOHb! COXPAHEHUA 8 MEXANUKE 2 Pewenue [Mpubopel k nado- | [1}, T.1, 3a1IMTa
1. Pabora u mounocTh. KuHetHueckas aHeprus. Kou- 3anay Ne paTopHoit ycra- M 3, o oTUYEeTA N0
CepBAaTHBHbIE U HEKOHCEPBATUBHBIC CHJIbI. 3 1.114, 1.115 | HoBke 17-25 nabopa-
2. [TlorenuManbHas 3HEPrus u JHEPrHs B3aUMONIeHCT- [14], VMK TOpHOIt
BHA. 3aKOH COXPaHEHWs MOJHOH MeXaHuyecKoit Wayuenue patore
PHEprHi. JIEKUMOHHO- IK3AMEH
ro Marepua-
Ja
1.6. Dnestenmer QuHaMUKU MEEPA02O Mend 2 Pewenue [pudope! k nado- | 34-40 [3} | zamura
1. MOMEHT uMIlyJbca TBEPIOrO TENa OTHOCHTEJLHO 3agau Ne 3.4, | parophoit ycra- oTveTa no
HEIOJBHAHOH OCH. 3.5 [2], HOBKE na60pa-
2. 3aKOH COXpaHEHWs MOMEHTA UMITYNbCa TBEPAOTO Te- 1.160,1.161 | YMK TOPHOI
fa. [14], M3yue- patote
3. 3akonsl Kennepa. HHE NEKLN- 3K3aMeH
OHHOTO Ma-

TepHaa




] 2 6 7 8 9
1.7. Dnemenmvl QUHAMUKY MEepo0co mena Pemenne Mpudopst k 1abo- | 34-41 [3] | zammra
1. MoOMEeHT WHEepIH TBEPAOTO TeJia OTHOCHTENBHO He- 3afgaq paTopHoii ycra- oTH4eTa 1o
TOABWKHOH OCH. MOMEHTHE MHEpUMH HEKOTOphIX Ne3.16, 3.24, | HoBke nabopa-
Ten npasuasHoit gopmel. Teopema IliTelnepa. 3.26,3.32 YMK TOpHOI
2. BpamartenbHblf MOMEHT. VYpaBHEHHE OBLIKEHHS [2], n3yue- paBote
TBEPAOTO TeNa, BPAWIAIOMErocs BOKPYT HEMONBHK- HYE NEKI- 3K3aMEH
HO#f ocH.
3. KunHeTnuyeckas 3HEprus BpamiCHHs TBEPAOTo Teja. OHHOTO Ma-
PaboTa # MOLHOCTE ITPH BPALIEHHH TBEPJOrO Tejia. Tepuaia
1.8. Fapmonuyeckue xonebarnus Pemenne [putops! k yabo- | 255-261 | zawmra
1. Mogzens rapMornueckoro ocuuanaropa. fpumepsl rap- 3aga4 Ne paTopHOi ycTa- {3] oT4eTa 1o
MOHHYECKHX OCUMJUIATOPOB: [PY3 Ha IPYXKUHE, MaTeMa- 12.9,12.11, | HOBKe sabopa-
THYECKUI MasTHUK, QU3H4YCCKUI MAsATHUK. 12.16, 12.21 | YMK TOPHOH
2. CpobonHble Hesaryxaromue kojiebanua. [lapameTtpsl [2], H3yde- pabote
rapMOHNYeCKHX KomeOaHuil: aMIUINTY A, KpyroBas 4ac- HHE JIEKLH- IK3AMEH
tota, (aza rapMOHMHECKMX KoneOaHWil. DHeprus rap- OHHOTO Ma-
MOHWYeckoro ocuuaxatopa. CobonHbie 3aTyxarougme TepHana
rostebanus. Kooduuuenr saryxawusa, rorapudmude-
CKHMH JEKpeMEHT, 10GPOTHOCTS.
1.9. I. BriHyxaenHble koiebaHHA OCLMIUIATOpA MOJ REHCTBU- Pemenue [Tpubopst k 1abo- | 263-276 | 3ammra
€M CHHYCOMAANbHOM CHIIB. AMTIITHTYI2 U da3a Npu Bbi- 3anau paTopHO# ycTa- {3] OTYeTa [10
HY)XACHHBIX KosteOaHusx. Pe30HaHCHbIE KPHBBIE. Ned 46, 4.49, | vOBKE nabopa-
2. CnoxeHue rapMOHHuYecKux konebaHuil. BexropHble 4.50 [14], YMK TOPHOMH
awarpaMMbl. buenys. H3yueHMe pabote
JIEKLIHOHHO- IK3AMEH
ro MaTepHa-

Jia




I 2 4 5 6 7 8 9
110, Bonrnoesie npoyeccur 2 Penrenne Mpubopst x nabo- | 284-291 | Kou-
1. Bonuosoe newxenue. [lnockas Oeryimas BosHa. [lnHa 3anag Ne paTtopHOH ycTa- (31 TpOJLHAs
BOJIHBI, BOJHOBOH BeKTOD. BoHOBOE ypaBHeHHe. Pazo- 2.38,12.43, HOBKe pabora,
Bas CKOPOCTEL M IHCIIEPCHS BOJH, ' 12.57 [2], YMK 3aI1UTa
2. Cdepuueckne BonHbl. HHrepdepenuus Bond. Obpazo- Hsyuenue oT4eTa no
BaHHE CTOAYMX BOJIH. YPaBHEHHE CTOsMeil BOJTHBI H €T0 JeKIHOHHO- nabopa-
aHaIN3. ro MaTepua- TOpHO#H
na pabore
IK3aMeH
111, DnemeHmbl MOTEKYIAPHO-KUHEMULECKON MEOPUU U CIATRUCHIY- 2 - Pewrenne YMK 81-99 [3] | Onpoc,
YecKol QUIUKY 3azay Ne2.4, FIPOBEPKa
1. JIuHamudeckde W CTaTHCTHHYECKHE 3aKOHOMEPHOCTH B 2.9,2.7[14], NOMatHe-
dusnxe. ' u3yveHue ro 3aja-
2. Modenp uaeanbHOro rasa. YpaBHeHHe COCTOAHMA Hie- JEeKLMOHHO- H#s
anbHOTO rasa. JlaejeHue rasa ¢ TOUKH 3PEHHS MONEKY- ro MaTepHa- 3K3aMeH
NSpHO-KMHeTHYeckod Teopun. (OCHOBHOE ypaBHEHMWE na
MOIEKYJIAPHO-KMHETHY €CKOH TEOpUH.
3. CpenHsis KUHETHYeCKas JHEPrus I[OCTYNATENBHOTO
JBHKEHWA MONEKYJl. 3aKOH PaBHOMEPHOIO pacripeje-
JIEHHS 3HEPTUH 110 CTENEHAM CBOOOIBI MONEKY,
1.12. I.  CrarucTrdeckoe pacnpeencuue Makcsenna it Mose- 2 Pemenne [Tpubopsi k nao- | 86-92 [3] | 3awmmuTa
KyJ ra3a O CKOPOCTAM H 3HEpPIUAM MX XaOTH4ECKOTO 3anay partopoii ycTa- OTUeTa M0
JBWKEHUA. Ne5.60, 5.53 | HoBke nabopa-
2. XapakTepHble CKODOCTH ABIDKEHMS Monaexys rasa. ba- [2], Uzyue- YMK TOpHOH
pomMeTpu4eckas Gopmyia. HUE JIeKLH- paboTe
3. Pacnpelenenue boabIMaHa Ui MONEKYN! MAEAbHOIO OHHOIO Ma- IK3aMEH

raza, Haxoaserocs BO BHCIIHEM MOTCHUHAIBHOM T10J1€.

TepHaia
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1.13. OcHoab: MepMOOUH MUK 2 Pemenue Ipubopst x aabo- | 100-107 | 3amwmra
1. Koauuectpo Tennotsl. Temnoemxocts. IlepBoe Hauano 3agaq patopHoif ycTa- (3] oT4eTa no
TEPMOJUHAMHKH. No2.49,2.53, | HoBKe nabopa-
2. TlpuMeHeHue MepBOTO HAuana TEPMOAMHAMMKH K H30- 2.54 [14], VMK TOPHOH
npoueccam u aanabaTUUECKOMY TPOIECCY HIAEanbHOTO n3ydeHue paboTe
rasa.. JIEKLHOHHO- IK3aMEH
ro MaTepHa-
1a
1.14. 1. O6patumbie u HeoOpaTHMble TemwioBble npouecc. Kpy- | 2 Pewenne Ipubops! k nado- | 110-118 | 3ammTa
ropoit nponecc (uukn). Lukn KaprHo. MakcumanbHbii 3amay Ne paTopHoif ycra- [3] OTYETa MO
K.TL.J. TeMJOBOH MalllUHbI. 11.71, 11.74, | HoBKe nabopa-
2. DHTpONHA U BTOPOE HAYAIO TEPMOIUHAMMKH. 11.62,11.45 | YMK TOPHOH
3. Tpetbe HauUaIO TepMOAHHAMHKHM (Teopema Hepucra). [15], U3yue- pabore
HUE JIEK1IH- IK3AMEH
OHHOI'0 Ma-
TepHana
1.15. Peanonsie cazet 2 Pemenne YMK 119-127 | ’x3ameH
1. Peannupie rassl. CWIBI H ROTEHUMANbLHAS JEPrHS MEXK- 3amaq Nel2.2 [3]
MOJICKYJISpHOro B3aHMoneHcTBHA, DbdekTuBHbIil nHa- [15], usyue-
METpP MOJIEKYIL. HUE JIEKIH-~
2. VYpasreuwe Ban-nep-Baaibca. CpaBHeHHe H30TEPM OHHOTO Ma-
Ban-nep-Baanbca ¢ 3KcHepUMEHTanbHBIMH H30TepMa- Teprana
MH.
3. BHYTpeHHAs YHEPrHA peallbHOro rasa.
I.16. Dazosvle pagnosecus u Qazoevie npespalyeHus 1 H3yuenue YMK 143-147 | akzamen
I.  ®asei u ycnosus paBHosecust (az. DasoBule npeppale- JIEKLIHOHHO- [3]
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Hyig. @a3zoBkle EPEXOALI IEPBOTO poa.
®asopsie ararpammbl. Kpuruueckas touka. Tpexdasuas
CHCTEMA «TBEPIOE TEAO-KHIAKOCThb-rasz». O6odmieHHas
nwnarpamma coctosisus. TpofiHag Touka.

ro Matepua-
Ja




ro Martepua-
Jia

2 6 7 8 9
1. CpeaHee 4MCIO CTONKHOBEHMI M CpelOHAs UIHHA CBO- Hsyuenne YMK 95-97 [3] | 3axzamen
6onHOTO Ipobera MOJIEKYII. JIEKLIMOHHO-
2. OmnbITHbIE 33KOHBI TEIUIOHPOBONHOCTH, Aubdy3nu u ro Matepua-
BHYTPEHHEIO TPEHHA. na
2cemecTp
3AeKTPHYECTBO H MACHETHIM
2. Onexmpocmamuxa 2 Pemmrs 3a- | [Tpubopsl k nabo- 1 -4 | zamura
1. Tlpeamet xraccu4ecKoil 3NeKTPOAHHAMUKH. DJIeK- nauu Ne 9.2, | partopHoii ycTa- [171.2, | oryera no
TPHUYECKHH 3apaa U €ro JUCKPETHOCTD. 3akoH Kyno- 9.10, 9.13, HOBKe 148-152 | naGopa-
Ha. 9.14 [2], YMK [3] TOpHOIi
2. HanpsmeHHOCTb 3NeKTpHUYecKoro noss. HpuHmun cy- Wsyuenue paGoTe
NepPHo3UIHNK. DAEKTPUYECKUH TR0,
JIEKLHOHHO- IK3aAMEH
ro MaTepHa-
na
1. TloTok BexTOpa HanpsxeHHoctn. Teopema ['aycea ana Pemmwte 3a- | [lpuOope! x nabo- | 34-60[ 1] | Ompoc,
MICKTPOCTATHYECKOTO [IOMIA B BAKYYME. Fayu No 9,5, paTOpHOﬁ ycTa- T.2, [TPOBEpPKa
2. TlpumeneHue TeopeMsl ['aycca k pacdery 3JeKTpocTa- 9.11,9.25 HOBKE 152-163 | nomamue-
THYECKOTO 0. [2]’ n3yde- YMK [3] ro 3asa-
HHE JeKLH- HHA
OHHOFO Ma- IK3AMEH
Tepuana
2.5, I.  Pabota snextpoctarideckoro nons. Teopema o [HpKy- | 2 2 Pewnre 3a- | [Tpubopwi k nao- 21 -26 | zamurta
JAIHHA 3AEKTPOCTATHYECKOTO 110, pauy Ne paTopHoit ycTa- [117.2, | orueTa mo
2. TloTeHuHasl 7EKTPOCTATHYECKOIO IIOJIA K €ro CBA3b C 9.44, HOBKE 158-159 | nabopa-
HaMpPSUKEHHOCTHIO. 9.45,[2], VMK [3] TOpHOiH
Hsyuenne pabote
TEKUMOHHO- 3K3aMeH
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2.4. 1. Hneanbusilf MPOBOHHMK B BIEKTPOCTATHIECKOM ToJe. | 2 Pewnrs 3a- | TIpubopst k nabo- | 84-92 [1} | sammra
OnekTpocTarHueckas 3aliura. DIeKTPOEMKOCTh Yeau- navyu Ne9.97 | paropHoit ycta- T.2, oTveTa NO
HEHHOTO MPOBOJHMKA. : 121, 17.7, HOBKe 171-179 | mabopa-
2. Kounencatopbl. EMKOCTb KOHASHCATOPOB paszIUdHON 17.4,17.20 YMK {31 TOPHOM
reOMETPHYECKON KOHPUIYPALIHE. [15], m3y- pabore
3. Ddeprua xougeHcatopa. [LIOTHOCTL 3HEprHE MEKTPO- HYeHHe JIeK- IK3aMeEH
CTATUYECKQrO TIOI. HUOHHOTO
MarepHaia
25 Dnexmpocmamuueckoe none é geuyecmee 2 Hzyuenue Hpubopsr k nado- | 60-81 {1] | zammra
1. Ilonspwsauma amanextpuka. [lonspuzosannocts. Jin- JIeKUMOHHO- | paTopHoil ycTa- T.2, oT4eTa 1o
NEKTpHYECKas TIPOHIIIAEMOCTh. ro MaTepHa- | HOBKE 168-170 | nabopa-
2. T'paHuuHble  YyCJIOBHE HAa [PaHHLE  «IPOBOHHHMK- na YMK (3] TOPHOH
JH3TEKTPHKY . CErHEeTOBNEKTPHKH. pabore
' 3K3IAMEH
2.6. Tocmoaunetii snexmpuyveckusi mox 2 Pemnre 3a- | [pubopsr k nabo- 98-107 | 3amura
1. YcnoBus CymIECTBOBAHHS 3NEKTPUYECKOro rToka. [1po- JavH paTopHoH ycra- {1} 7.2, | oruerano
BOZHHKH H H30NATOPLI. NelO.16, HOBKE 180-186 | naGopa-
2. 3axonst OMa u [Hxoyna-JleHIa B uHTErpambHoil ¥ aug- 10.42 [2], YMK [3] TOPHOI
dbepenunaabHOR hopme. n3ydeHne pabore
3. Cropornue cunsl. Jnektpoasikymas cuna(HC). JIEKUHOHHO- IK3AMEH
4. 3akon Oma A1 3aMKHYTOH LieTH ¥ s y4acTKa Her, ro MaTepHa-
cozepxaumero uetTounuk J1C. na
2.7. 1. PafoTa M MOIIHOCTH TOKa. 3akoHbl Kupxroda. 2 Penmrs 3a- | Ilpubopel x 7abo- | 108-111 | Kown-
2. DAeKTpOMPOBOJHOCTE  MerannoB. HexocTaToYHOCTH Navn paTopHO# ycTa- {1]1T1.2, | TpoawvHas
KJIACCHYECKOM IIIeKTPOHHON TEOpHH. Nel0.78, HOBKe 187,188 | pabora
10.80, 10.90, | YMK {31 3alinTa
10.95 [2}, OTHYEeTa N0
Hayuenne nmabopa-
JIEKHHOHHO- TOpHOM
ro mMaTepHa- pabote
ja IK3aMeH
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2.8. l. DnemeHTHI 30HHOM TEOPHI KPUCTAIIOB. 30HHAA CTPYK- | 2 2 u3ydenue ITputopset x 1abo- | 442-463 | zammra
TYPa JHEPTETHUECKOTO CHIEKTPa 3JIEKTPOHOB. JIEKHMOHHO- | paTopHo# ycra- i3] QT4eTa no
2. Yucnno 3JeKTPOHHBIX COCTOSHHM B 30HE. 3anONHeHHe ro Marepua- | HOBKe nabopa-
30H: METAJUTBL, NHIJEKTPUKH, MOAYTPOBOAHUKHA. j1a YMK TOPHOI
3. CoOcTReHHbIE W TIPHMECHbIE [TOJYNPOBOXHHKH. [loHS- pabote
THE O P-11 IEpexoJe. IK3aMeH
2.9. 1. Bekrop wmarmutHo# wmuaykumu. 3akod Buo-Capapa- | 2 2 Pemmute 3a- | Tlpubopsi k naGo- | 114-120 | 3amwmTa
Jlannaca u ero ApUMEHCHHME K pacdeTy MarHHTHOTO Jauu Ne paTropHoif ycra- {17112, oT4eTa 1o
nond. IIpHHUMIT Cyrepno3uimm. 21.3,21.8, | HOBKe 204- nabopa-
2. MaruutHoe noje ApAMOTHHENHOIO HPOBOJHMKA C TO- 2117 [15}, | YMK 207[3] TOpPHOH
KOM. Mardutnoe nose KpyroBoro Toka. Hsyuenne paborte 3K-
3. BuxpeBo#l XapakTep MarHWTHOrO moisA. Teopema o JIEKLIMOHHO- 3aMeH
HHPKYIAUAE BEKTOPA MAarHUTHOH WHAYKUHM I/ Mar- ro Marepua-
HUTHOTO TIOJISL B BAKYYME. Ia
2.10. 1. IeWcTBHE MArHHTHOPO MONA Ha NPOBOIHHK C TOKOM. | 2 4 Penmrs 3a- | Ipubopsl k nabo- 123-125 | sammra
Cuna AMnepa. nauu Ne23.2, | paropHo# ycra- {1112, | oruera no
2. /[IBWKEHME 3aPDKSHHBIX YaCTHIl B MarHMWTHOM IOJIE. 23.10,23.19 | HoBke 211-217 | nadopa-
Cuna Jlopenua. [15], YMK (3} TOpHOH
3. [IBHXKeHHE 3APAKEHHBIX HACTHIL B 3JIEKTPHUECKUX M H3yYeHHe pabote
MArBUTHBIX 008X, D¢ dext Xonna. JEKIHOHHO- IK3aMeH
ro Marepua-
aa
2.11. I. BHTOK ¢ TOKOM B MarHMTHOM rone., MOMeHT cuil, aei- | 2 Pemmts 3a- YMK 125-127 | Owpoc,
CTBYFOHIMX Ha BHTOK C TOKOM B MardHuMTHOM Imose. Mar- Jaud Ne22.5, [1] 1.2, | npoBepka
HUTHbI i MOMEHT. 22.2[15], 217221 JOMalHe-
2. DOueprusi BUTKa ¢ TOKOM BO BHELIHEM MarHUTHOM MOJeE. Hzyuenue [3] ro zaja-
Marautelid notok. Teopema Taycca g MarHHTHOroO JIEKHHOHHO- HUs
TI0TOKA B BaKyyMe. ro mMaTepua- IK3aMEH
3. PaloTa nepemelleHHUs NPOBOJHUKA C TOKOM B MarHHT- na

HOM TIOJIC.
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2.12. 1. Sienenue >MEKTPOMATHHTHON HHIyKUMM. 3aKoH 37eK- | 2 Pemiare 3a- | IpuGopsl knabo- | 181-195 | zawmura
TPOMarHuTHOH HHLyKUud. I1pasuno Jfewna. nayn Ne25.8, | paropHo# ycra- {1}1.2, | oruerano
2. Hmnenue camounnayxumu. Hupyxrusrocts. CaMou- 25.9,25.16 | HoBke 223-235 | naGopa- -
KYKIHA, {15], YMK {31 TOPHOH
3. Jsnenwne B3auMHON WHIYKUHH. DHEPIUs MarHUTHOTO u3yvdeHue ‘ pabore
0. JeKUHOHHO- 3K3IAMEH
o MaTepua-
na
2.13. Hamarunyusanue semectsa. Buuel maruetuxos. [lapa- ama- u | 2 Hzyuenue MNpuGopst k mabo- | 153-180 | sammra
¢eppomaraeTukn. JoMeHuas CTpyKTypa. MarsuTHBIH rucre- JEKUHOHHO- | PaTopHOH ycTa- [1}r.2, | oryeramo
pesHc. ro MaTepHa- | HOBKE 236-245 | nabopa-
Ja YMK (31 TOPHOH
pabore
JK3aMeH
2.14. 1. dapazneerckas ¥ MAKCBEIIIOBCKaK TPAKTOBKY ABJIE- 2 Hzyuenue YMK 199-208 | Onpoc,
HH% DIEKTPOMarHUTHON nHayKime. ToK cMenenus JIEKIHOHHO- {11 1.2, | nposepxa
2. Cucrema ypaBHenunit MakcBenia B HHTErpaisHON H ro MaTepha- 247-251 | nomawne-
nuthdepenmansroit hopmax. na {31 o 3313~
HHS
3K3aMeH
2.15. I. BonHoBOoe ypaBHeHHe s 3NEKTPOMArHUTHOrO OIS, | 2 Hzyuenue YMK 199-208 | Onpoe,
Tinockas aneKTpoMaruuTHas BoiHa. OCHOBHBIE CBOWCT- JAEKLHOHHO- [1}1.2, | nposepxa
BA JIEKTPOMArHHTHBIX BOITH, o MaTepHa- 247-251 | nomauide-
2. DuHeprus 3JIeKTPOMArHUTHON BOMHEL ManyueHue aumo- Ja {3] ro 3a1a-
4. HUs
IK3aMeH
2.16. 1. CeoGonnbie konebanus B kosebaTebHOM KOHTYpE. 2 Pewmre 3a- | Ipubopst k mabo- | 258-262 | samwra
2. KOHTYp ¢ OMHYECKMM CONPOTHBNEHHEM, HHIYKTUBHO- nauw Nel4.3, | paropro#t ycra- f1}12 oT4eTa MO
CTBIO U €MKOCTBIO B LIeTIH [IEPEMEHHOr0 TOKA, 14.7 [2], HOBKE nabopa-
M3yueHHe YMK TOPHOH
AEKIMOHHO- pabore
ro MaTepua- IK3aMEH

Jia
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2.17. |. BrIHy:KICHHBIE JIEKTPHYECKHE KoNeOaHHs, 2 4 Pemnmts 3a- | TlpuGopst k nabo- | 276-282 | 3ammra
2. 3axon OMa T 0N NepeMEHHOro TOKa, Jaqu paTopHO# ycTa- {3] OT4eTa N0
Neld.23, HOBKE nabopa-
14.24, 14.25 | YMK TOPHO#
[21, pabote
Hayvenne IK3AMEH
JIEKHHOHHO-
ro MaTtepua-
Ja
3 3 cemectp
Ontuka. OcHoBkl aTOMHOT M sAepHOIl QHIHKH
3.1 Hurepdepenuus ceeta. Crenenh MOHOXPOMATUIHOCTH CBETO- 2 Nel6.22, 347- Ompoc,
BBIX BOJIH. BpeMs H IJIMHA KOTEPEHTHOCTH. 11.26 [2], 360[1] | mposepka
Hiyuenne T.2, JoMallHe-
JIEKITHOHHO- 316-322 | ro3aza-
ro MarepHa- (3] HHS
~ nia IK3AMEH
3.2 1. Pacuer nnrepdepeHUHOHHON KapTHHBI OT NBYX Kore- | 2 2 Pemsth 3a- | [lpubopet k mabo- | 362- 3aLHTa
PEHTHBIX HCTOYHHKOB. Jauyu paropHoil ycra- 381[1] 0T4eTa O
2. OnruHueckas nnuua nyTtd. Mutepdepenuns ceeta B Nel6.14, HOBKE 1.2, 325- | nabopa-
TOHKHX IJIEHKaX. 16.10 {2], YMK 332{3] TOpHOH
H3yHeHue pabore,
JIEKLLHOHHO- CaMoCTOs-
ro Marepua- TeabHas
ja pabota
IK3aMEH
3.3, . Hnbpaxuus ceera. [pununn Nofirenca-®penens. Me- | 2 2 Petmnrs 3a- [Tpubopsi x nabo- | 381- 3anmra
104 30H DpeHeis. Ja4u paropHo# ycTa- 3891} oTueTa 1o
2. JIndpaxuus Ppesens Ha KPYTAOM OTBEPCTHH U TUCKE. Nol6.28, HOBKE 1.2, 332- | nabopa-
' 16.29 [2]. YMK 335[3] | ropHoit
H3yuenue pabore
JEKLHHOHHO- IK3AMEH
ro Marepua-

Ja
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3.4. L. Hudparkuus Opaydrodepana ogHOH W MHOTHX Lie- | 2 2 2 Pemuts 3a- IMpubops! k n1ado- | 400-422 | zawwmra
n8X. nauu Ne paTopHOH ycTa- [t]T.2, oT4€Ta HO
2. JludppaxkumoHHas pelleTka M CNEKTPanbHOE pasoxKe- 16.36, 16.50 | HoBke 339-347 | nabopa-
HHE. , H3yUeHue YMK [3] TOpHOI
3. Hudpakuus Ha npocTpaHCTBEHHOI peiietke. Dop- JIEKUHOHHO- pabote
myna Byneda-bparros. ro marepHa- IK3aMeH
Jia
3.5 . Tlongapuzaumns ceeta. ECcTeCTBEHHb M HONAPH30BaHHbIH | 2 2 2 Pemuts 3a- Hpubops! k nado- | 428-452 | sawmra
cget. 3akoH Mamoca, fauu paTopHOil ycTa- [171.2, oTyeTa no
2. llonsipusalma cBera fApH OTPaXKEHUH OT AMAIEKTPHKA. Nel6.58, HOBKE 355- naBopa-
3axon bptoctepa. 16.59 [2]. YMK 367[3] | Topoit
H3yuenue padore
JAEKUHOHHO- 3K3aMeH
ro MaTepHa-
Ja
3.6. M3oTponneie u anusoTponHele cpeasi. ONTuyeckas aHu3o- | 2 Pemurs 3a- 362-367 | Onpoc,
Tponus. JIBoiHoe nyuenpenomienue. OIHOOCHBIE KPHCTaln- nauu [3] NPOBEPKa
bl Na16.66, AoMauIHe-
16.67. , u3y- ro 3aja-
YEHHE JIeK- HHA
LMOHHOTO IK3aMEH
MaTtepuana
3.7 1. TIlornowenue ceta. 3akox Byrepa. 2 Hayuenue 461-463 | Onpoc,
2. Hucnepcus ceera. HopmanbHas i aHOMaibHas aumcnep- JIEKLIHOHHO- [1]11.2 npoBepKa
CHH. ro Matepna- JoMaliHe-
na ro 3ana-
HHs

JK3aMEH
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3.8. 1. Temnsnosoe manyuenue. AGCONIOTHO YepHOE TeNO. 3aKkoH | 2 2 Pemars 3a- | Tlpubopst k nabo- | 8 —27 | 3amura
Knpxroda. aaun paropHoit yera- {1} 1.3, OTHETE 110
2. 3axonsl m3nyueHds abGCO/FOTHO YEPHOTO Tena: 3aKOH Nel8.22, HOBKE 367-374 | nabopa-
Credana-bonbiiMana, 3akoHE BuHa. 18.19 , my- | YMK [3] TOPHOIH
HEeHHE NeK- pabore
UHOHHOTO IK3AMEH
Marepuaia
3.9. 1. Bremnauil doTo3dpheKT U ero 3aKoHbI. 2 2 Pemuts 3a- | [lpubopst k nabo- | 376-381 | sammra
2. DHeprus M UMIIYJIbe CBOTOBBIX KBAHTOB. maum Ne35.1, | paropro#t yera- {3] OTYeTa 110
3. Dopmyna Difnreiina Ans sHerHero GpoTosddexra. 35.2[15], HOBKE xabopa-
H3yuenne YMK TopHOH
JIEKIIMOHHO- pabote
ro MaTepua- IK3AMEH
na
3.10. 1. HMasneHue cBera. KBaHTOBOE M BOJHOBOE OOBsCHeHHe | 2 Peinwts 3a- 381-384 | Onpoc,
AaBJICHUS CBETA. Jain {3] NpoBepKa
2. Dddexr Komnrona. Nel9.18, JoMalliHe-
19.32 , u3y- TO 3aaa-
TEHHe NeK- HAS
HHOHHOTO IK3AMEH
Marepuaa
3.1 1. Kopnyckymapro-osHoBo#t nayanusM. [umoresa ge | 2 H3yHCHHE 393-401 | Onpoc,
Bpoits. CooTHOIMEHHE HEONPEALIeHHOCTEH. JIEKUHOHHO- {3] TIPoBEpKa
2. Judparius aneKTpoHoB. BonHoBas (yHKIMS H ee cTa- ro MaTepHa- AOMAIIHE
THCTHYECKHHA CMbICT. Ja To 3a/13-
3. Vpaerenue Hlpemunrepa. CTaURORAPHBIE COCTOSHAU, Hitd
IK3AMEH
3.12. Yactuna B oanoMepuoil npsmoyronbHoil ame. Tlpoxoxaenue | 2 H3yveHUe 401-410 | Ompoc,
4aCTHLbE Haf ¥ oA BapbepoM. TyHHE BB 3 ekT. JEeKHHOHHO- {3] npoBepka
ro Marepua- JAOMallHe-
na o 3aja-
HUS
IK3IAMEH
2 3 5 6 7 8 9
3.13 1. Tlpasmuao wacror bopa. CraumoHapHoe ypaBHeHHE | 2 2 Perture 3a- | [MpuGopnt k 1abo- | 55-62 [1] | 3ammra
Wpenuurepa 1s aroMa BOJOPOAA. JavH paropHoit ycTa- 1.3,412- | oryera no
2. BopopozononoOHbie aToMBl. JHEPreTHYECKHE YPOBHH. Ne20,15, HOBKE 417[3], | nabopa-
Fnapuoe, opGuTansHoe 1 MarHHTHOS KBAHTOBLIC YHCHA, 20.16 ,m3y- | YMK 127-134 | topHOl
CIiiHoBOE KRAHTOBOE YHCAO. YEeHIE JIeK- f111.3, pabore




3. CrexTpsl BogopozonoaoGHeix aroMoB. Ilpunuwmn Ilay- LTHOHHOT O 420-426 | skzameH

T, marepHana [3]

4. Tlepmoamueckas cuctema neMentos JI.U. Mengeseesa.
3.14. KpanToBas Teopns uiirydyenus. [1oromenne, CNOHTAHHOE | BhI- | 2 Hsyuenne ITpubopul k nado- | 146-153 | 3ammTa
HyXIeHHoe u3myueHue ¢oTtoHoB. [lpuHounm paboTel nasepa. JIEKHHOHHO- | paTopHoili ycra-- [t} 73, OTHETA M0
CBOHCTBA JIA3EPHOTr0 HATYUCHHS. ro Marepa- | HOBKe 428-434 | nabopa-

‘ na YMK [31 TOPHOH
pabore
3K3aMeH

3.15. Crpoenne atroMHoro aapa. Mogenu aapa. [Ipupona saeprsix cun | 2 Peumte 3a- 230-261 | Ompoc,
dagqn Ne22.2, (1] 1.3, NpOBEpKa
22.16. , my- 466- JOMatIHe-
YEeHHE JieK- 484(3] ro 3aga-
LHOHHOTO HUA
Mmarepuaa IK3aMEH
3.16. PaznoakTUBHOCTD. 3aKOH PalHOAKTHBHOIO pacTana. , o— f—uy— | 2 2 Hzydenue [Tpubopst k nabo- | 471-479 | zaumnra
U3JTyYEHHEe aTOMHBIX Alep. JIeKHHOHHO- | paTopHOH ycTa- {3] oT9eTa Mo
ro Matepua- | HOBKE nabopa-
s1a YMK TOpPHOH
pabote
JK3aAMEH
317 Snepnble peakuun. llemHas peakuust menenus spep. Ilpobnema | 2 1 HoxroTtoska 489-497 | Kon-
HCTOUHHMKOB SHepruu. TepMoslepHbli CHHTE3 JIeTKUX saep. K KOHTPOJIb- [31 TpOJIbHASA
CTaHnapTHas MOJEIb ANEMEHTAPHBIX YaCTHIL. HoH paboTe pabora

JK3aMCH
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4. UupopMauHOHHO-METOIHYECKASE YACTh

4.1 OcHoBHasi IuTEpaTYpa

[y

Casesnibes M.B. Kypc obureit pusuky - Yuebnoe nocobue st BTy308. - M., Hayka. - 1985-

1987-1989 - T. 1,2, 3.

Bonpkenmrelin B.C. COopHuK 3a1a4 1o obieMy kypey Gu3uky - YuebHoe nocodue a1s

BY30B - M. Hayka - 1985.

Tpodumona T.I1. - Kype ¢puspku - 1997,

3ucman [.A., Tonec O.M. - Kypc obiiei ¢usuxu - T. 1,2, 3.

MarseeBA.H. - DaekrpudecTBo 1 MarneTsm. — 1980, 384c¢.

Ssopeknit B.M., Jletnag A.A. - CripaBounuk o ¢pusuxe. M., Hayka -1990.

lonpnun JLJI., HoBuxosa I'.1. - BBeseHue B KBaHTOBYIO PH3HKY.

Pribaxosa I'. M. - COopHuK 3a1a4 o ob1eit Gpusuke.

Mysopos B.J. - O61as ¢usuka B 3ana4ax v pelieHnsx.

0. Jlaboparopublii npakTHKyM 110 pusuke - Jlis Bry308 / o penakiueil bapeykosa K.A .,
Yxanosa FO.H. - M. Bercur.iukona - 1988.

11. Hponos M.E. - 3anauu o obuieit dpusuke.

&

S0 XN LR

12. Ion penakuueit Xapuronosa B.B. - Maremarnueckue MeTo 16! permenus (pU3HYECKUX 3a-
Jlay.
13. Casenben M.B. - COOpHHK BOHPOCOB u 3a1a4 110 o01ueit Gpusuke.

14, Tpodumona T.H. - COopHuk 3a1au 10 Kypcy 0011eil pusuke.
15.  Yepro A.T'., BopobreB A.A. - 3aaunnk no QpusHKe.
16.  Jernap A.A., SABopckuit .M. - Kype ¢pusuxu.

17. Hponos H.E. - 3anayu 1o kBaHTOBOH hu3HKe.
18. [lon penaknuedt Huxonaesa @.A. - Ipaktukym 1o Gpusuke (31€KTPHIECTBO U MATHETHIM ).
19. Casuenko H.E. - Penienue 3anau no ¢usmuke.

20. Cupyxun J[.B. - Kypc obme#t ¢pusuxun - T.1, T.5.
21. TauvieixoBa-bymkesuy .M. - ®dusuka. Y.1, Y.2. Munck. - 2010.

5.2 MeroauyeckHne yKa3aHust H mMocoOHs

«MexaHHKa U MOJIeKYJISIpHAst GPU3HKA»

[Hocobue «Teopust morpemmocteii» mo Kypey «®usuka» Ui CTYAEHTOB BCEX ClElHalbHOCTEH/
O.I1. Conosnosa; Kad. «@usuxar». — lomens: ['TTY, 2007. - 38c. (3419)

Mexanuka u MonekyjsapHas GU3MKa: NPaKTHKYM 110 Kypey «Du3HKa» s CTYJAEHTOB BCEX CIield-
anbHOCTEH aHEBHOH (opmbl oOyueHus: B34. Y. 1/ O.W. [Ipouesnyu, C.B. Iucxynos. — omenn:
I'TTV num. I1.O. Cyxoro, 2010. — 69c.( 15451)

Mexanuka: aboparop. NPaKTHKYM [0 Kypcy «®u3HKa» Ui CTYJIEHTOB TEXH. CHEHHAILHOCTEl
aues. Gopmbt 00yuenust / C. B. ITuckynos, O. H. Ilponesuy, I1. C. anosanos. — N'omens: [TTY
uMm. [1. O. Cyxoro, 2013. — 48 ¢.( 4176)

["apmonuyeckue KoneOdanus U BOJIHBL J1a00PaTop. MPaKTUKYM 110 Kypcy «Du3uKa» 11 CTYIEHTOB
HHKEHEp.-TeXH. crenHanbaocteil aHes. dopmel obyuenus / I1. C. Hlanosanos. - Nomens: I'TTY
um. [1. O. Cyxoro. 2010. - 46 ¢. ( 125501)

Mosexyssapuas Gu3uKa 1 TEPMOIHHAMHKA: J1a00PATOPHBLA NPAKTUKYM 110 Kypey «Du3HKay JUis
CTYJEHTOB TEXHMYCCKHX CHCHHANBLHOCTEH NHEBHOH M 3aouHOH dopm obyuenus/ O.U. Tponenuy.
C.B. I'ncxynon. — Fomenb: ITTVY um. [1.O.Cyxoro. 2011, — 30c. (4055)



6. Mexanuka H MOJEKyIspHas (U3MKa: Kype JeKuui 1o Kypey «Dusukay JUIs CTYJIEHTOB BCEX Clie-
ManbHOCTEH JHEB. M 3a04. GopM oOyuenus / A. A. Hanxos. - omens: I'T'TY mm. I1. O. Cyxoro,
2012. - 145 c. (3122a)

((EJIeKTpHIIeCTBO U MAarsCTu3mM»

7. DNeKTpU4ecTBO M MATHETH3M: Kype JIEKIHH HO OJHOUM. TUCUMIUIAHE JUIS CTYICHTOB T€XH. CHEIH-
anpHOCTEH AHEB. W 3a04. Gopm obyuenus: B 3 w. U. 2/ I[1. A. Xuo. A. W. Kpasuenxo. - Tomens:
ITTY sm. I1. O. Cyxoro. 2013. - 274 ¢. (32930)

8. DnexTpHYECTBO ¥ MAarHETH3M: IIPAKTHKYM IO Kypcy «Duzuka» JUIf CTYACHTOB BCEX CHENMAIBHO-
credl nuesHO# Qopmer obyuenus: B3u. Y. 2/ AWM. Kpasuenxo, I1.JI. Ilerpamenxo, I1.A. Xuno. —
Tomens: ITTY mm. ILO. Cyxoro, 2010. — 68c. (3981)

9. HM3syucHue OCHOBHBIX XapaKTEPHCTHK 3ICKTPOH3MEPHUTEHBHBIX NpUOOpOB: 1ab0parop. MpakTHKyM
1o Kypey «Pu3uxa» Ui CTyAeHTOB BCeX crenuanbaocTed maeB. dopmel o6yuenus. Y. 2. Dnekrpr-
yeerso ¥ Maraetusm /I1. A. Xuno, A. M. Kparuenko, C. B. ITuckynos. - 'omens: ITTY am. I1. O.
Cyxoro, 2012. - 35 ¢. (4127)

10. JlaGoparopHbii HPakTHKYM «DJIEKTPAYECTBO M MArHETH3M» 110 Kypcy «DHU3MKa» I CTYHEHTOB
BCeX cHenpanpaocTedl aHeBHOH (opmsr obyyenns 4.1 / JLM. Kypbarosa, O.1. Ilponesny, 1LA.
Xuno; kad. «®uzukay. — Fomens: ITTY, 2010. — 64c¢. (3909)

11. JlaGoparopHsiii IpakTHKyM «INEKTPHYECTBO H MarHeTH3M» 1o Kypey «Dusukay Lis CTYAEHTOB
BCeX CHenuanbHocTed nHeBHOH ¢Gopmbl oO6yuenus w.2 / B.M. Jlpobennenckuit, AWM. Kpasuenxo,
TLA. Xuno; xad. «Puzukar. — omens: I'TTY, 2009. — 63c¢. (3871)

12. DnexTpHyecTBO B MarHeTH3M: Ja00PaTOPHBIH IPaKTHKYM 1O Kypey «DHU3UKay st CTYACHTOB BCEX
creHualibHOCTel aHeBHOH Gopmbl o6yuenus: B34, U.3 / ILA. Xuno, A.M. Kpasuenko, B.H. Jlpo-
obiuenckuil; kad. «duzukay. — Fomens: I'TTVY, 2010. — 46¢. (3934)

«OnTuka, aToOMHas U sjaepaas Gu3nKay

13. Omruka, aroMuas 1 sAepHas GU3NKA: KOHCHEKT JeKIHi o Kypey «Du3uKka» 17 CTYICHTOB AHCB-
HOH H 3a04yHOH dopmbr oOyuenus / A.A. [ankos, IT.A. Xuno. ~ T'omens: I'TTY um. I1.0. Cyxoro,
2009. — 170 c. (58241)

14. OntHka, atoMHas ¥ saepHas QU3UKA: TIPAKTHKYM TI0 KypCy «DH3HKay s CTYAEHTOB TEXHUYECKHX
crienuasibHOCTEH THeBHOH Gopmet oOyuenus: B 3 4. Y.3. / TLA. Xuno, A.W. Kpasuenxo, I1.J]. Iler-
pawenko. — 'omens: I'TTY nm. ILO. Cyxoro, 2011. — 54 ¢. (23530)

15. ®usuueckas onTuxa: 1abOPaTOPHEIM NPAKTHKYM 1O Kypey «Du3HKay I CTYHEHTOB TEXH. CIIEHH-
anpHOcTelR JHeBHOR Qopmel oOyuenus. U.3. Ontuxa, atomuas u saepras ¢usuxa / I1.C. Hlanosa-
aos. B.W. Jlpobemmencknit. — Nomens: ITTY mm. I11.0. Cyxoro, 2012. ~ 50 ¢. (4137)

16. Ilpaxtnueckoe mocobue «Onrrka, aToMHas U siepHas QU3MKa» K BHIIOJHEHHIO NaboparopHbIX
pabot no Kypey «®@usukay juig ¢TyA. aHensoro ornenenus. Y. 3 / E.A. Axcenknn, H.M. Kabaes,
AM. Kpapuenko u ap.: Kad. «(I)m;fxa» —Tomens: ITTY, 2002. — 80c. (2667)

Luseroe mefarmpper 1P Gt | Hpouide.



5. [IpoTokoJi coriacopanus y4eOHoOH NporpaMMbl
¢ APYTHMH IHCUHIUIMHAMH CNEeUHANIBHOCTH

Hassanue QUCHHIITUHBI,
¢ KOTOpo# Tpedyercs co-
riacoBaHue

Hazanue xka-
denpbl

[Tpemnoxenus 00
WU3MEHEHUSIX B CO-
JepiKaHUHU yued-
HOU NPOrpaMmbl
110 U3y4aeMoiu

Perrenue, npuHaToe
Kadgeapoi, paspa-
OoraBiIeh yueOHYO
nporpammy

(C yKazaHueM J1aThl

JIUCLIUTLIHE 1 Ne nporokona)
1 2 ~TN3 4 |
Briciias MmareMaTuKa Briciias K ’
MaTeMaruka [\%
Xwuno I1LA.

3ageaytolui kadeapoin «PU3HKay



