MuHnHCcTEpCTBO HAYKH U BbICIIEro obpazoBanus Poccuiickoii Pexepanun
DenepanpHOE rOCYMaPCTBEHHOE BFOIKETHOE obpasoBarenbHOE yupexaenue
BEICIIEr0 00pa3oBaHus
«Buagumup exnit ToCyapCcTBeHHbIH YHHBEPCHTET
uMenn Anexcanapa I'puropseenua u Huxomnas T puropsresn4a CTo/1eToOBBIX»

(Bar'y)

PABOYAS TPOTPAMMA AUCHHATLIINHBI

«DPU3UKA»

Hanpasnenune noarorosxu 12.03.04 Buorexnuueckue cHeTeMbl 1 TEXHOJI0TUH

Hpoduis/ nporpamma mosrorosks  Bruomemmumackas: HHZKeHepHst

Yposens Briciero o6pazopanus OakanaBpuar
®opma 06yuenns O4YHas
®opma
Tpynoem- | Jlek- | IpakTnu. Jlabopar.| CPC, MPOMEKYTOYHOI
Cemectp |kocTh 3a4.| mumii, | samsrwmii, pabor, yac. aTTecTaluu
el1, Jac. yac. yac. qac. (3x3amen/3auer/
3a9€T ¢ OLeHKOIT)
1 4/144 36 - 18 63 Ix3amen(27)
2 4/144 36 18 18 45 IKx3ameH(27)
Hroro| 8/288 72 18 36 108 Ix3amen(54)

Baagumup, 2019



1. HEJIX OCBOEHMA JUCITATILINHEBI

Hemsima  ocBoenms mucrmmmesl  «Du3nka» sBIgercs obecreyeHne Gyaymero
cmenuanucra HayyHoW ¢usudeckoil 6a3oif, Ha KOTOpOH B BhICIIEH TEXHHYECKOH INKOIE
CTPOMTCs OOIIeHHKeHepHAs U CHeNUaNbHas MOAr0ToBKa. [locieioBaTesHOE H3yUeHne (GH3UKU
BBIPAOATEIBACT CHELM(HUYECKHH METOT MBIIUICHHS, (U3HYECKYI0 WHTYHIHIO, KOTODHIE
OKa3BIBAIOTCS BEChMa IUIONOTBODHBIMH H B JAPYTMX HayKaX. CHENMaldCTEHL, MOIy4HBIIHE
IHUPOKOe (PU3HMKO-MaTeMaTHIecKoe 06pasoBaHUE, MOTYT CAMOCTOSTENBHO OCBAHBATH HOBLIE
TEXHUYCCKHE HAIPABICHUS, YCHEIIHO paboTaTh B HHX, JIETKO IIEPEXOIUTH OT PEIICHHS OHUX
3a7a4 K JpYruM, UCKaTh HECTAHIAPTHLIC M HETPAAWIHOHHEIE IIYTH, YTO OCOOEHHO BaYKHO JUIS
npo¢eccHoHaNbHOM MOGHITEHOCTH CHEHAINCTOB B YCIOBUSAX YCKOPEHHOTO PAa3BUTHS TEXHHUKH.

3anaum;

® TeopeTHYecKas MOATOTOBKA B 00MacTH (GU3MKH, MO3BOMISIOMAs] GyAYIHM HHKEHEpaM
OPUEHTHPOBATECS B IOTOKE HAYYHOM M TEXHHYECKOH mHpopManmuu M o6ecrmeudBaiomas uMm
BO3MOKHOCTE HCIIOJIB30BAHMS HOBBIX (PM3HYECKHX IPHHIIUIIOB B 06IACTAX CHeHann3aluii;

® BBIPa0OTKA HABBIKOB IIPOBEJCHUS OSKCHEPUMEHTATBHBIX HAYYHBIX MCCIIEIOBAHUI
(usmgecKuX SBIEHHN ¢ OIEHKOM MOTPEIIHOCTEH H3MEPEHHTI.

* (opMHpOBaHHE HAYIHOIO MBIIUICHHS, B JACTHOCTH [IPABUJIBHOTO TIOHMMAHHS TPAHMI]
NPUMEHUMOCTH DPasfIHYHBIX (U3MYECKHX IOHSTHH, 3aKOHOB, TEOPUM M YMEHMS OLCHUBATEH
CTENIEHb IOCTOBEPHOCTH SKCIIEPUMEHTAILHBIX X TEOPETHYECKUX PE3yJIBTATOB HCCIETOBAHU,

® BBIPa0OTKA MPHUEMOB M HABBLIKOB PEMICHHH KOHKPETHBIX 3aiad M3 PasHEIX obiacreif
(hH3HKH, CONPSHKEHHBIX ¢ HHKEHEPHBIMHU 33/[a9aMH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Lems BricIero ob6pasoBaHus — IIONTYYHTh HAYYHOE [PEACTAaBIEHUE O MPHPOJIE U METOAX
ee no3Hanus. Benymel Hayko# B JOCTH)KEHUH STON ILenn sBisercs ¢pusnka. OHA OTHOCHTCS K
mucnuiuiiHaM 6a30Boff wacTM ¥ 3a7acT HAYal0 AIrOPUTMY HH)KEHEPHO-TEXHHYECKOTO
00pasoBanus BceX HANpaBJICHMIl MOATOTOBKM IO PAJHOIIEKTPOHEKE M HpubopocTpoeruio. I1o
COZCpPKAHUIO ¥ HAyYHBIM METOJaM HCCIeloBaHMs (H3MKa — CPeACTBO 06pa30oBaTENBHOrO U
BOCIIUTATEIHFHOIO BO3/CHCTBHA. B COBpeMEHHOM €CTECTBO3HAHWH MPUHAT (PH3HYECKHH CTHIID U
MaTeMaTHIeCKUi A3bIK oOmenns, ooOMeHa mH(GOpMauK u aHaMM3a. J[Is YCHENHOro OCBOSHHS
Kypca (H3MKH CTyICHTaM HEOOXOIMMO 3HATH ONpPE/IeICHHEIE Pa3/IeNTbl BEICIIEi MaTeMATHKH.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUS IO JUCHUIIJIMHE

[Inanupyembie pesynbTarhl OOyYeHHs IO JMCHUILIHHE, COOTHECEHHBIE C IIAHHPYEMBIMH
pesynpraramu ocsoerus OITOII

Kon popmupyemsix komnerenuunii | YpoBeHs IInanupyemele  pesynmsTaTtel  OOyueHHs 10
OCBOEHHSA AMCLMIUIMHE, XapaKTePU3YIOLIHE aTanbl
KOMIleTeHIMH | QOPMHpOBaHMS  KOMIeTeHUuMi  (moKasaTenu
OCBOEHHS KOMIETEHIIHH )
OIIK-1. Crioco6HocTs nmpumenaTs [[lonHoe 3name: pUsMUecKUe OCHOBBI, OCHOBHbIE 3aKOHBI Y
€CTeCTBEHHOHAYYHbIe 3HAHMU, OCBOEHHE MOHATHA (DUIUKH.
METOJIbl MATEMATHYECKOTO aHa/k3a [KOMIETEHUMH | Ymems:  w3Mepats  (QU3MUECKHE  BEJIMYHHBL
1 MOJIe/IMPOBaHUS B WH)KEHEPHOU oOpabaTblBaTh pe3yabTaThl HM3MEPEHHH, CTPOMTH
AeATEeNbHOCTH, CBA3aHHOM C rpadukH, GOpMHpPOBATE PE3YJBTAT, BOCIIPHHHMATH
pa3zpaboTKoi, MPOEKTHPOBAHHEM, uHpOpMaNMI0O K aHANM3Y, CaMOCTOATENLHO)
KOHCTPYMPOBaHHEM, TEXHOJIOTHSIMH YBUJIET cleicTBHA CchopMYTHPOBAHHOTO
NPOU3BOJCTBA M SKCILTyaTaLMK pesynbTaTa, AeNaTh BEIBOJIBL
OUOTEXHHYECKHX CHCTEM Bnadems: OCHOBHBIMH TNpueMamMu 06paboTKH U
NPEACTaBICHUS SKCIICPUMEHTAIBHBIX JaHHEIX.




4. OFBEM M CTPYKTYPA JTUCHUILIUHBI
TpynoéMKOCTh MUCHHUIUIHHEI cCOCcTaBIgeT 8 3au€THRIX equHuUI, 288 yaca

Bujpl yuebHoit paboTel, DopMsI
No o | BKIIIOYAs CAMOCTOATENBHYIO OBnen TekyIwero
/i 2 paGoty CT}’He(HTGB ; yueGHo# KOHTpOJIA
© | ¥ TPYA0EMKOCTh (B Hacax
Hanmenopanue tem w/nmmn g = ks & o ¢ nakiora, it ki
Pa3aenos/TeM ANCHATIIMHEI - B = 2 g (bopma
8|5 z 0 = E = MHTEPAKTUBHEIX| IPOMEKYTOYHOH
= | B T E E é = METOIOB aTTecTalln
an = E a &8 O | (Buacax/ %) (no
o
& E cemecmpam)
I. MEXAHHUKA 10 10 |15(5/25
1 KuHemaTHka mocTynaTeJIsHoTo 1 1 2 2 3 (125
BpPANIATENBHOTO IBHKEHHS
2 [TMHaMUKa MOCTYNAaTeNhHOTO 2 2 2 31125
BIKEHHA
3 JuHaMHuKa BpalaTeILHOTO 3 2 2 3|1/25
JBHKECHHA
4 3aKoHBI COXpaHEHUsA 4 2 3 |1/25
Mexanuka »)uaKOCTEH 1 ra3oB 2 2 3 |1/725
II. MOJIEKYJISIPHA S ®U3UKA 16 28 |8/33 PetiTunr-
U TEPMOJITMHAMHMKA KoHTpons Nel
6 CrarucTuueckuii MeTos 6 2 2 3 | 125
HCCTIEI0BAHHA CUCTEM
7 Pacnpenenenue Makcpeia 7 2 3 [1/50
Pacnpenenenne bonsumana 2 2 3 |1/25
9 TepMoauHamMu4eckuit METOR 9 2 3 |1/50
HCCJIEIOBAHUA CHCTEM
10 ITepBoe Hayano TepMOAUHAMHKH 10 2 1/25
11 Bropoe Ha4ano TepMOJTHHAMHAKH 11 1/50
12 OneMeHTH! QU3HYECKOH KMHETHKY 12 2 2 4 11225 PeiiTinr-
KOHTpOJE Ne2
13 PeankHEle rassl 13 2 4 |1/50
III. 3IEKTPUYECTBO U 10 20 5/50
MATHETHU3M
14 DNEeKTPOCTATHYECKOE M0JIe B 14 2 4 |1/50
BaKyyMe
15 OcHoBHas Teopema 15 2 4 11/50
3NIEKTPOCTATHKH
16 Ju3neKTpUKHU B 3NEKTPHYECKOM 16 2 4 11/50
noJsie
17  |Teopema I'aycca s 17 2 4 11/50 PeiiTur-
DIIEKTPHYECKOro MOJIA B KOHTpoIL Ne3
OHUANEKTPHKE
18 ITpOBOJHHUKHM B INEKTPUYECKOM 18 2 4 11/50
none
Bceero 3a 1 cemecTp 1-18| 36 18 |63|18/33% Ik3amen(27)




[Tpomomxenne TabaUIBL

1II. SJIEKTPMYECTBO U 2 10 6 8 |15]521
MATHETU3M
1 ITocTosHHBI 2MeKTPUHECKHI TOK 1 2 2 2 31117
2 MarsuTHoe noJjie B BaKyyMe 2 2 2 3 (1/25
3 MarHuTHOE 10oJ1e B BElleCTBE 3 2 2 2 3 |1/17
4 DJIeKTPOMArHUTHAS HHLY KL 4 2 2 3 |1/25
5 VYpasrenua Maxkcpenna 5 2 2 3 |1/25 PeliTHHr-KOHTPO/
Nel
IV KOJIEBAHUA U BOJIHBI |2 4 2 4 6 (220
6 DNeKTpOMArHUTHbIE KoNeOaHus 6 2 2 2 3 1417
7 DneKTPOMArHUTHEIE BOJTHBI T 2 2 6 |1/50
V OIITHUKA 2 8 E 6 |12|4/22
8 leomerpuyeckas oNTHKA 2 2 2 3(1/17
9 HnrepdepeHius ceta 9 2 2 311725
10 [Monsapuzauus ceeTa 10 2 2 3 |1/25
11 Hudpakuus v AUCTiepcus cBeTa 11 2 2 3 |1/50 PeliTHHr-KOHTPO)
Ne2
VL. OCHOBHBIE IIOHATHA 14 6 12 |7/35
ATOMHOHU ®H3HNKHU
12 DneMEeHTHI KBaHTOBOH ONTHKH 12 2 2 2 |1/25
13 DneMeHThI KBAHTOBOH 13 2 2 |1/50
MEXaHHKH.
14 CrioHTaHHOE ¥ HHIyIMPOBAHHOE 14 2 2 2 |1/25
M3JTy4eHHEe .
15 Teopus Temnoemkoctn Hebas 15 2 2 |1/50
16 TToHsTHE O KBAHTOBBIX 16 2 2 2 |1/25
CTaTHCTHKAX
17 | OcHOBHBIE MOHATHA HU3HKH 17 2 2 |1/50 PeiiTHHT-KOHTPO)
TBEpIOro Tena No3
18 OcHOBBI (PM3UKN ATOMHOTO AIpa § 18 2 1/50
9JIeMEeHTapHBIX YaCTHLI
Bcero 3a 2 cemecTp 2 |1-18| 36 18 18 |45|18/25% Dx3amen(27)
HToro no JHCIHIJIHHE 1,2]1-36| 72 18 36 [108/36/29% Ak3amen(54)




Conepmaﬂﬂe JIEKIHOHHBIX 3aHATHH 0 THCHHILIHHE

Pa3znen I. Mexanuka

Tema 1. KunemaTnka nocTynaTeIbHOrO U BPAIATEIbHOIO JIBMKEHHUS

Ilpenmer dusuku. Meromsl (U3MYECKOro HCCIEIOBAHUS: OIBIT, THIOTE3a, HSKCIEPUMEHT,
TEOpHs. JTalbl HCTOPUH PHU3UKH. Y CIIeXH COBPEMEHHON (DH3KKH, ee CBA3b C APYTHMH HAayKaMH.
Porb MaremaTKy B u3yueHUH Gu3AKH. DIEMEHTE! BEKTOPHO! anreGpsl: Ompeie/ieHne BEKTOpa,
CIIOJKEHHE BEKTOPOB, YMHOKEHUE BEKTOPOB, AN (EpEHIIMPOBaHNUE BEKTOPHBIX BETUIHH.
Mexanwndeckoe pBrwKeHWe MaTepHanbHOM ToukW. Pamumyc-exrop. Jlumeifmas cKOpocTs H
THHEHHOE yckopeHne. Tpaexropus. TaHreHnuansHOe M HOpPMAaJBbHOE YCKOpeHHS. CBA3b MEXIy
NUHEHHBIMH M YIJOBBIMH KHHEMATHYECKAMH BelTHYMHamu. I[locTymaTensHoOe, IUIOCKOE H
Bpalare/ibHOE ABHIKEHHE TBEPAOTO Tena. [IpuHInI OTHOCHTEEHOCTH | anmes.

Tema 2. Jlunamuka DOCTYATEIBHOrO IBHYKEHHS

ViHepupansHple 1 HeMHEpIHMATbHEIE CHCTEMBI oTcdeTa. CrcTeMa MaTepuambHbIX Touek. [epBiit
3akoH Herotona. Bropoit 3axon Heiotona. Ypasrenue nsuxenns. Tperuit 3axon HeroToHa.
Ientpobexnas cuna. Cuna Kopuonuca. Vpasuenus Ientp mace (uenTp unepiumn).

Tema 3. JluHaMuKa BpaInaTeabHOrO ABMKEHHS

Ilonstue TBepmoro Tema. MomeHT cuiael. MoMeHT mmmynsca. Moment unepmum. Teopema
[lreiinepa. YpaBHeHHE MOMEHTOB (CBSI3b MOMEHTA HMIIY/IbCA C MOMEHTOM CHJIBI). YpaBHEHHE
BpalaTeIbHOrO JABMIKEHUS TBEPIOIO Tella OTHOCHTENIBHO HENOABHIKHON ocu. Kmmerwueckas
SHEpPrHs Bpamaromerocs teepaoro rena. ['mpockonmueckuii saddext. CBoGoAHEIE OCH.

Tema 4. 3aKOHEI COXpaHEHUS

3HayeHue W CONAEpKaHHME 3aKOHOB COXPAHEHHs B MEXaHHKe. 3aKOH COXpaHeHHsS HMITYJbCa.
OnHOpONHOCTE M HM30TpomHs IpocTpaHcTBa. OJHOPOJHOCTH BPEMEHH. 3aKOH COXPAHEHHS
MOMEHTa MMITyIbca. Pabora, sHeprus, momuocTs. KoHcepBaTHBHBIC W HEKOHCEPBATHBHEIE
cunbl. KoHcepBaTHBHAS M OMCCHIATHBHAS CHCTEMBL. 3aKOH COXPAHEHHs SHEPIUH B MEXaHHKE.
CBs3p My IOTEHIIUATBHOMN SHEPIUeH U CHIIOHN.

Tema 5. Mexanuka »uIKOCTEH U ra30B

CpoiicTBa XHMAKOCTeH M razoB. YpaBHeHHE JBMKEHUS B (opme Ditnepa. [lone ckopocreii,
JIMHUH | TPyOKH ToKa. YpaBHEHHE Hepa3pHIBHOCTH. YpaBHeHue bepryinu. Baskocts. ®opmyna
ITyaseitns. Jlamunapubil u TypOyneHTHBIH peskumbl Tederus. [upkynsauus. IToTeHuansaoe U
BuxpeBoe JBmxkenns. Teopema JKykopckoro. J[BukeHue Tel B )KUIKOCTSIX U ras3ax.

Paznen II . Monexkyasipaas pu3HKa 4 TepMOIHHAMHKA

Tema 1. CratucTHYeCKHIH METO MCCIEIOBAHUA CHCTEM.

[lonstne wupeansHoro rasa. OCHOBHBIC IONOXKEHHS MOJEKYISIPHO-KHHETHYECKOH TeopuH
BemecTBa. CraTucTUYeckuit MeToJ wucclenoBaHus cucreM. @Da30BBlE ToYKa, s4elika M
npoctpaHcTBo. DyHKius pacnpenenerus. MHKpPO- W MaKpOCOCTOSHHS CHCTEMBL YmHCIIO
[TocTynar paBHOBEPOATHOCTH. 3aKOH PABHOPACTIPE/ICTICHNUS SHEPTUH 110 CTEMEHSIM CBOOOIBL
Tema 2. Pacupenenenne Makcpesia

Pacnpenenenne MaxcBemna (pacupeziesieHue MOJIEKYII 110 aOCONMIOTHBIM 3HAYEHUSIM CKOPOCTH).
Cpenaue CKOpOCTH MOJIEKYIL.

Tema 3. Pacnpenenenue bonbivana. Pacipenenenue bonenvana. Bapomerpuueckas Gpopmyia.
Tema 4. TepmonuHAMUYECKU METOJT HCCIIETIOBAHUS CHCTEM.

Tepmonunamuyeckue MeTo, cucTeMa M Inponecc. PaBHOBeCHEIE U HEPABHOBECHBIE COCTOSHHSA
cuctemel. Obpatumeie u HeoOpaTuMele nipoecchl. BHyTpeHHss sHeprus, pabora, Temnora..
Tema 5. [lepBoe HAYAIO TEPMOTHHAMUKH.

[lepoe Havano TepMOAMHAMHKH. TeIIOEMKOCTh HIEaNbHOTO raza. JHranenusi. Dopmyma
Maiiepa. [Tonutpomnustii nporece. Pabora, coBepimaeMas razoM IpH H30mpoleccax.

Tema 6. Bropoe Hagano TepMOAHHAMUKH

Ourponus. CraTucTHYecKoe TOJKOBaHHWE BTOPOro Hadaja TepMOAMHAMHKH. DOpMyIHPOBKH
BToporo Hauyana tepmoauHaMuku. [{uxn Kapuo u KIIJ[ nns uneansHoro rasza. MaxkcumanbHBIN
KIIJT rerutoBoro asuratens. CrarucTHYeckuii Bec (TepMoAnHaMUYecKas BEPOATHOCTD).




Tema 7. DneMeHTHI (pU3HYECKOM KHUHETHKH

Homste cronkHOBEHHS. YIIpyroe M HEyNpYroe CTOJKHOBEHWs. [IpHIEIBHOE DACCTOSHHE.
Paccesnue wactun. Cpenuas mmuHa cBo6ojHOro mpobera. Ilonstue o Gu3HYecKoil KHHETHKE.
HepaBsrosecusbie cuctemsl. Bpems penaxcanun. Snenus nepenoca. Tuddysus. Kospdurment
nuddysun. TemnmonposomrocTs. Koapdunuent Temronposoasoctu. Bsskocts (BHYTpeHHee
tpenue). Koaddunuent pasxoctr. JlunaMudeckas 1 KHHEMATHYECKAs! BI3KOCTS.

Tewma 8. PeanbHele rasel

Cuibl MEXMONEKYIAPHOrO B3aMMOZeHcTBHs. V30Tepmel peanbHOro rasa. ®assl BemecTsa.
Yenoeust pasHoBecust ¢a3. Ypasremwe Kiameiipoma — Knaysmyca. ®asopas amarpamma
(zmarpamma coctosHU). MeTacTabuinpHble cocTosHus. KpuTHueckoe cocrosrue. DazoBbie
nepexosl 1-ro u 2-ro pona. Ypasaenue Ban-nep-Baansca.

Paznen III. DIeKTpHYECTBO H MATHETH3M

Tema 1. DnexTpudeckoe moie B BaKyyme

Onexrpudeckuit 3apan. CoxpaHeHne W MHBAPHaHTHOCTH 3apsza. JIUCKpeTHOCTH 3apsa. 3akoH
Kynona. Ilonstre snexrpocTaTHueckoro mons. PoTop HanmpsKeHHOCTH 3MEKTPOCTaTHYECKOTO
mosst. CHNoBbIE THHAY (JIMHUM HANPSOKEHHOCTH). [IPHHIHN CyneprosuIum 3MeKTpoCcTaTHIeCKUX
monel. IloTeHnMaNbHOCTL (KOHCEPBAaTHBHOCTB) BIIEKTPOCTATHYECKOTO Moy, IloTeHmHa.
Pasnocts mortenmumanos. I'pamment ckamsproro moms. Oneparop I'ammnsToHa (omepaTop
«Habna»). Pabora cui 21€KTpOCTaTHUECKOTO TIOJIS.

Tema 2. OcHOBHAsA TeopeMa 3MEKTPOCTATHKH

Ilorok BexTopa HanpskeHHOCTH. Teopema I"aycca 1y1st 9€KTPOCTATHYECKOTO MO B BaKyyMe H
e€ cea3p ¢ 3akoHoM Kynona. Jlupdepenmmancnas ¢opma teopemsr Iaycca. Ilpumenenue
TeopeMsl ['aycea g pacyera moneit.

Tema 3. JIunneKTPUKH B SIEKTPHYECKOM TIOJIE

Tumer qusnexkrpukos. CBobo[HBEIE ¥ CBA3aHHBEIE 3apsibl B BemectBe. CTOPOHHHUE 3apsibl.
OIeKTpHIecKHil U0, DNEKTPHYECKHt MOMEHT ITUITONs (IUIONbHEI MomeHT). TToTeHnuan u
HaPsHKEHHOCTH MONs AUnois. [loispHble W HEMONApHBIE MOJEKYNbl. OHHAs, 31eKTpOHHAS U
OpHEHTAallMOHHAsE monspu3zanuu. MoMeHT cwi, JAeHCTBYIONIMM Ha [JUIONL BO BHEIIHEM
snexkTprueckoM nose. [Tomspusyemocts MoseKy bl Ilomspr3oBaHHOCTE (BEKTOP TONSpU3AIIH).,
HuBeprennus BeKTOpHOro moys. CBsA3p IOISPU30BAHHOCTH C TOBEPXHOCTHOW IUIOTHOCTBIO
TIOJISIPU3AIMOHHOTO 3apsaa. JMaeKTpiyeckas BOCIPUUMYMBOCTE BEIIECTBA H €& 3aBHCHMOCTD
OT TeMriepaTypbl. CBs3b MeXKIy IOTEHIHAIOM H HAIPSKEHHOCTHIO 3MEKTPOCTATUYECKOTO TOJI.
VYpasuenune Jlannaca. Onepatop Jlamaca («iammacuany).

Tema 4. Teopema "aycca Jutsd 3MEKTPUYECKOLO TI0JIS B THIIEKTPHKE.

OneKkTpudecKoe CMeIIeHHe (dNEeKTpudYecKas HHAYKIUS) B JUDJIEKTpHKe. JlMamekTpudeckas
IIPOHHUIIAEMOCTE Cpefibl. BErducCIeHre HANPSIKEHHOCTH 3NEKTPHYECKOTO IOJIS B AUIIEKTPHKE.
I'paHuuHble yCNOBHS JUIS OJIEKTPHYECKOrO IOJL HA TpPaHUIE pasfeia “AU3JIEKTPUK —
IUBIIEKTPUK”’ . CerHETOAIEKTPHKH.

Tema 4. ITpOBOTHUKHA B 3JNEKTPHIECKOM TIONIE

PacnpeneneHue 3apAZoB B HPOBOAHUKE. DJIEKTPOCTATUYECKOE IIOJE€ BHYTPH H CHApYKH
MPOBOJAHUKA. ['paHuuUHbBIe YCIOBUS HA I'PAHUIE “TIPOBOAHMK-BAKyyM™ . DIEeKTpHUYECKHE CBOMCTBA
OpOBOAAIICH 000MOYKM. DIEKTpOCTaTHYeCKas 3aliuTa. OJIEKTPOEMKOCTH YEIMHEHHOTO
IIPOBOJHMKA, CHCTEMBI IMPOBOXHHKOB H KOHAEHCATOpa. ODNEKTPUYECKas HSHEPTHs CHCTEMBI
TOYEYHBIX 3apsA0oB. DHEPrus sJekTpocTatHueckoro mnomns. OObEMHAS IUIOTHOCTH JHEPrUU
EKTPOCTATHYECKOTO OIS,

Tema 5. [locTosHHEIH 2MeKTPHYIECKUN TOK

XapakTepuCTUKH 3JIEKTPOCTATHIECKOr0 TOKa: IUIOTHOCTB TOKA, CHIa Toka. 3akoHsl Oma H
Jxoyns-Jlenna B muddbepernuansaoit GopMe. YCI0BHE CYIIECTBOBAHMS 3TEKTPUIECKOTO TOKA.
Onexrpoasikymias cuna (DJIC). [pasuna Kupxroda.

Tema 6. MaruuTtHoe moJie B BAKYyMe

MarsuTHOe 10JIe Kak pelssTHBHCTCKHM 3¢ dexr. 3akon Amnepa. EauHHMIa CHIIBI TOKa — amIiep.
MaruutHag uapyknug. 3akoH buo — Casapa — Jlannaca. [Tousitue marauTHOrO mois. IlpuHinun




CyNepno3sunuu MarHuTHeIX moned. Cuna Jlopenma m cuna Ammepa.. MarHuTHEII MOMEHT.
MowmenT cum, neicTBYIOmpA Ha pamMKy ¢ TOKOM BO BHEIIHEM MATHHTHOM moJjie. MarHUTHOe
TI0JIe IPSIMONTMHEHHOTO U KPYTrOBOTO TOKOB. 3aKOH IOJIHOTO TOKA B BAKYYME.

Tema 7. MarnuTHOE 110JI€ B BEIECTBE

Tuner marserukos. Bekrop HamarHWunMBaHMS. MarsuTHAas BOCHPHEMYHBOCTG BElIECTBA.
Hanpspk€HHOCTE MArHUTHOTO TIONIS B BeleCTBe. MarHUTHAsS TPOHUIIAEMOCTh cpeapl. MHaykmus
MarHATHOTO IIONA B BeIUeCTBe. I'paHuyHbIe yCIOBUS 171t MATHUTHOTO IIOJISl HA FPAHMIE pa3zena
nByx cpen. Touxa Kropu. Kpupas HaMmarHuuuBanusl.

Tema 8. DnexTpoMarHuTHasS HHIYKIHS

Omeir ®apages. Maruutasit notok. DJC mugykmun. OCHOBHOM 3aKOH 3IEKTPOMArHHTHOMH
uHnykiud. Ilpasuno Jlenna (3axon Jlenna). SIBnenue camomumykuuy. ManyktusHOCT. TOKH
3aMBIKAHNUS U pa3sMBIKAHHA IENH. SIBJicHHe B3aMMHON HMHIYKIWHW. DHEPrus MACHUTHOTO OIS
Tema 11. Ypasuenus Makcpema

Porop BexropHoi#l (dynkimm. @opmyma Crokca. Ilepsoe ypaBHenue MaxcBemna. 3aKkoH COXpaHeHHs
3apana. CBs3b MEXTy MArHUTHBIM TONEM ¥ JBIDKYIIMMCS 3apsioM. DIEKTPOMATHHTHOE TIOJie.
Cucrema ypasuenuit Makcseruia. Tok cMeleHus.

Paznen IV. KoneGanus H BOJIHBI

Tema 1. DnexTpoMarHuTHEIE KOJIEeGaHus

Juddepernuancuoe ypaBHEHHE 3aTyXalOIIUX JIeKTPOMArHUTHBIX KoseGanuit 8 RLC-koHTYpe
u ero pemenue. Kouryp Tommcona. HYacrora u ko3 QuIHeHT 3aTyXaHus 31€KTPOMArHATHOTO
KoneOanus.  Jlorapudpmuueckuif  neKpeMeHT 3aryXxaHMsT M JO0OpOTHOCTH  KOHTYpA.
Huddepeniuansroe ypapHeHHE BEIHYKICHHBIX 3EKTPOMATHUTHBIX KOJIEOAHTH H €ro pelIeHHe.
Avmmryna w dasa Tpu BRIHY)XIEHHBIX 3JI€KTPOMArHUTHEIX KoleOaHusx. Pesomanc B
KonebatebHOM KOHType. Pe3oHaHCHEIC KpUBEIe HANIPSKEHUS M CHIIBI TOKa. [lepeMeHHBIH TOK.

Huddepennmansaoe ypaBHeHHE TapMOHHYECKHX MEXaHUYECKHX KOJEOGaHUil W ero pelieHue.
XapakTepucTHKH rapMOHHYECKUX KoneGanuil. DHeprus rapMonndeckux KoneGanmit. Croxenue
OIMHAKOBO HAIpABJICHHLIX (CKAIAPHBIX) TrapMOHMYECKHMX KoneOanuii. Metoxq BeKTOpHON
nuarpammbl. bruenns. CroxeHue B3auMHO IEPHIEHIUKYISPHBIX (BEKTOPHBIX) TapMOHMUECKHX
konebanuii. Ouryps! Jluccaxy. [Juddepeniuansnoe ypaBHEHHE 3aTYXAONMX KOIeOaHHi.

Tema 2. DjIeKTPOMAarHUTHEIE BOTHBI

@apaneeBcKas U MaKCBEJUIOBCKAas TPAKTOBKH SBICHUS 3JIEKTPOMATHUTHOM MHAYKIMH. Tok
cMelnenus. BonHoBoe ypaBHEHHME IS SJIEKTPOMArHATHOTO IMONS M ero pemenue. CKOpOCTh
PacIpocTpaHeHys 3IEKTPOMArHUTHEIX BOJIH B cpefax. OCHOBHEIE CBOMCTBA 3IEKTPOMArHUTHEIX
BoiH. Bekrop [lo#intuura. [1lkana 31eKTpOMarHUTHBIX BOJIH.

Mexanusm 00pa3oBaHMs MEXaHHYECKHX BOJIH B YIpyroit cpeme. [IpojofisHBIE U TONEpedHBIE
BOJIHBL.

Pasnen V. Onruka

Tema 1. ['eomeTprueckas onTuka

ODnexTpoMarsuTHas mpupona csera. [Ipuanumn [roiirenca. 3aKoHbBI OTPaKEHUS M IPEIOMIICHUS.
AGCOMOTHBIX M OTHOCHTENIBHEIM ITOKa3aTeNlH IpenoMiIeHus. [IonHOe BHYTpEeHHEE OTpaKeHHeE.
I'eomeTprueckas onTuKa - IpeeNbHBIA Cllydail BOTHOBOM oNTHKY. ONTHYECKHE HHCTPYMEHTEL.
Tema 2. UnTepdepenius ceera

MonoxpomMaTHueckue H HEMOHOXPOMATHYECKHE BOJNHEL [IpHHINN CYHNEPHO3UIMH U
UHTEHCHBHOCThH IIPH CJIOKEHHM CBETOBHIX BONH. BpemeHHAs KorepeHTHOCTh. Bpems u mmmHA
KorepeHTHOCTH. IlpocTpaHCTBeHHAs KOrepeHTHOCTh. Pammyc xorepentHoctd. Omrmdeckas
mmuHa nytd. OnTudeckas pa3HocTh xoja. Pacyer MHTep(epeHIMOHHON KapTHHEI OT ABYX
KOTE€PEHTHEIX HMCTOYHHMKOB. IloNOCEI paBHON TOMIUHEI M paBHOro HakioHa. CrocoOsl
HOJTyYeHHs] KOTepeHTHERIX yueit. UurepdepomeTpsr.

Tema 3. ITonsgpusanus ceera

EctecTBenHBIii W monsgpusoBaHHBIA cBer. Cremens nosispuzauuu. [lomspusamus ceera mpu
IPENOMICHUH ¥ OTpaxkeHuH. 3akoH Bprocrepa. Ilondgpuzanus npu ABOHHOM JIydenpesoMIeHHH.
OOBIKHOBEHHBIH 1 HEOOBIKHOBEHHBIH NTyun. ONTHYeCKas ock Kpucrama. 3akon Matoca.




Tema 4. JTudpakuus v mucnepcus ceera

Ipuanyn Trofirenca — ®penens. Meton 308 ®penens. [Ipsivonureiinoe pacipocTpaHeHHe
ceeta. Jluppaxuus Openens. Jiuppakmus OpeHerst OT KPyrioro 0TBEPCTHS U KpPYIJIOro JUCKa.
Mubpakmus Opayrropepa ot GeckoHeHO WIMHHOMN Tpsvoit memy. Jludpakus ot OJJHOMEpPHON
IupakinonHoi pemeTky. [TonsTre o ronorpapum.

Hopmanenas u asoMmanbHas mucrepcud. MeTompl HaGIIOAEHHS JUCHEPCHH. DJIEKTPOHHAA
Teopus sucnepcnd. [lornomenue cera. 3akon Byrepa. Okpacka Teln ¥ CIIeKTPbI MOTTIOMIEHHUS.
Paznen VI. OcHoBHbBIE MOHATHS 2TOMHOI GH3HKH

Tema 1. Dnementh! KBaHTOBOH onrukm TemnoBoe H3jiyueHHe. PaBHOBECHOE U3ITydeHHe.
XapakTepuCTUKM TEIIOBOTO  H3JydYeHHs. AGCOMOTHO YepHOE Teno. 3aKoH Kupxroda. 3axon
Credana-Bonbumana u 3akon Buna. Pacrpesenenne sHepruu B CeKTpe aGCOMIOTHO YEPHOTO
tena. Popmyna Panes-Jlxunca. YnsrpaduoneroBas karacrpoda. KpantoBas rumoresa u
dhopmymna ITnanka. Bremmnit porosnexrpudeckuit 3pdexT u ero 3axonsr. GoTOHEL.

[lpurnun  oTHOCHTeNbHOCTH — Difmmreiina. IlocTymaT  mocTosHCTBA CKOPOCTH  CBeTa.
IIpeobpasosanus Jlopenna. JIopeHNEeBO COKpAIIEHHE IIHHBI i 3aMe]TEHHE BPEMEHH.

Opdexr u reopus Kommrona. Mozens atoma Pesepdopaa. ITocrynars: bopa. Atom Bomopoa.
Tema 2. DnemeHTthl KBaHTOBOM  MexaHuku [umoresa ae Bpoiis. OKcIiepuMeHTaIbHOE
TOATBEPKICHHE BOJHOBBIX CBOHMCTB MHKpodacTHl. COOTHOIIEHHWE HEONpeAeNeHHOCTEIl.
BonHoBas Qymknus, ee cBoiicTBa m crarHCTHUeckmil cmblcn. CTanMOHApHOE YpaBHEHHE
[lIpenunrepa. Hecranmonapuoe ypasnenwe Illpemwnrepa. YacTHIa B MOTEHIMATBHON sMe.
IIpoxoxnenne wvacTHuBl 4Yepes NOTeHNMANbHBIAN Oapbep. VYpasHenuwe Illpenmurepa s
SNIEKTPOHA B aToMe Bojopoja. InaBHoe, opOUTaNbHOE M MATHHTHOE KBAaHTOBBIE YHCIIA.
KBanrosanue sHeprum 31eKTpoHa B arome Bogopoaa. Criektp aroma Bogopona. OpGHTAIBHEH U
MarHUTHBIA MOMEHT 3J1eKTpoHa. CoOCTBEHHBIH MEXaHHYCCKHM MOMEHT MMILYhCa 3NMEKTPOHA
(ciun). CrMHOBBIA MAarHWTHBIA MOMEHT 3jIeKTpoHa. CIHMHOBOE W MATHHTHOE CIMHOBOE
kBaHTOBBIe umcna. Onsrr Illrepua u I'epnaxa. ITpusnun sanpera ITaymu. Ilpasmno orGopa.
ITepuomuyeckas cucrema deMeHTOB MeHeneesa.

Tema 3. CnonTanHOe W MHIAYIMpoBaHHOe m3nydenue. Jlaseprl. IlormomieHue, CIOHTAHHOE M
HHIOYIUpOBaHHOE M3iydeHue. Jlasepsl. [IpuHuumn aelcTBHA Ja3epos.

Tema 4. Teopus remmoemkoctn Jebas Knaccugeckas Teopus TeroeMkocTr. 3akoH J{I0NOHTa U
IItu. KBanToBas Teopus TemnoeMkoctu Diinmreiina. Teopus termnoemrocts lebas. @oHOHBL
Tema 5. IlonsaTne O KBAaHTOBBIX CTaTUCTHKAX. [IOHATHE O KBAHTOBBIX CTATHCTHKAX Bose-
Oitnmreitna u ®epmu-/Iupaxa. DneKTpoHHBN ra3. YpoBeHs u sHeprus Gepmu

Tema 6. OcHoBHBle moOHATHS (H3MKM TBepaOro Tema. PacipeieneHde 5IeKTPOHOB IO
SHepreTHdeckuM 30HaM. Knaccuuxamus TBEpABIX TeN HAa METAUIBI, MONYIPOBOJAHMKH U
nusexTpukd. CoOcTBeHHas M IpHMecHas [POBOJIMMOCTH IOJIYIPOBOIAHHKOB. P-n mepexon.
IomynpoBOAHUKOBEIE THOTEL.

Tema 7. OcHoBBI QM3HKH aTOMHOTO S/Ipa ¥ 3JI€MEHTapHBIX YacTHIl. XapaKTepPUCTHKH aTOMHOIO
snpa. Monem aromHoro sgpa. Macca u dHeprus CBA3H supa. B3aUMOCBS3b Macchl W SHEPTHH.
Hedexr macc. DHeprus cB#3W. 3aKOHBI PagHMOAKTUBHOTO pacmania. Anbda-, 6eta- ¥ ramma-
U3Ily4eHue. SInepHele peakiuy U 3aKoHEI coxpaHenus. Peakius nenenus syep. Ilennas peakuus
nenenus. Peaknus cuHTe3a aroMHBIX sijiep. [Ipobnema yrpapiaseMbIX TEpMOSIIEPHBIX PEaKIIHit.
Bunel B3ammozeHcTBHE W KinaccHuKanus 5I€MEHTapHBIX 4YacThI. MEeTOIBl perucTpainun
snmeMeHTapHbIX YacTull. Kocmuueckue nyqun. YacTuns! ¥ antayactunsl. Heitrpuno. Keapki.

Conepmaﬂne NpaKTHYCCKHX 3AHATUI 110 JUCHUIITIHHE

2 cemecTp
Paznen III. DiekTpHYECTBO M MATHETH3IM
Tema 1. HanpsokeHHOCTH 3JIEKTPUYECKOTO 1101 B BAKyyMe
Kynona. Ilonsrue snektpocrarudeckoro nois. Cullopble NUHAM (IMHUM HANPSHKEHHOCTH).
[lpuHIHn cynepmo3umu|  SMeKTpocTarmdeckux moied. IToTox BekTopa HANPSIKEHHOCTH.




Teopema T'aycca mms anekTpocTaTHYecKOro Ionis B Bakyyme M €€ CBs3b ¢ 3aKkoHOM KymoHa.
ITpumenenue Teopemsr ['aycca ajis pacuera moJjei.

Tema 2. TloreHnuan IEeKTPOCTATHYECKOTO MOJIS

Pabora cuin anexrpoctarmueckoro mons. LIMpKyIsIus HampsDKEHHOCTH 3IEKTPOCTATHYECKOTO
TIOJISL. Porop  mampsmkeHHOCTH 3IEKTPOCTATUYECKOTO OIS, ITorenmanbHOCTE
(KOHCEpBATHBHOCTB) HNEKTpOcTaTHYecKoro mons. [lorenmuan. Pasnocts morennmanos. Cassb
MEXy MOTCHIMATOM ¥ HaNpsHKEHHOCTBIO 3IIEKTPOCTATHYeCKOro mouys. Ypasuenue Jlammaca.
ONeKTpUYECKUit TUIIONb. DNEKTPHISCKU MOMEHT AUIONs (AUmONLHEN MoMenT). [ToTeHIman u
HAlPSOKEHHOCTh  TIOJI  Aunojs. MoMeHT cui, IeHCTBYIOIMM Ha [OUIONs BO BHENIHEM
SJIEKTPUYECKOM I10J1e. DHEpPrusl JUIIONA B JIEKTPUIECKOM IIOJIE.

Tema 3. TIpoBOIHHKY B SIEKTPHIECCKOM TOJIE

CBoGonuble u cBaA3aHHBIe 3aps/bl B BemecTBe. CTOpoHHME 3apsibl. [[oMapHEIE H HEMOIPHEIE
monekysisl. Tunsr nuanextpukos. Teopema I'aycca st 9MeKTPHYECKOTO TONS B AHATEKTPHKE.
OnexTpuyeckoe cMeleHde (NeKTpuueckas HHIAYKIHs) B museKkTpuke. JlMameKTpHueckas
IPOHHUIAEMOCTH CPebl. BErYHCIeHNE HAIPSUKEHHOCTH SJIEKTPUYECKOTO MO B IUJIEKTPHUKE.
Pacripesienienrie 3apsA0B B IPOBOJHHKE. ODIEKTPOCTATHYECKOE IOJNIE BHYTPH H CHApYXKH
MPOBOJHUKA. [ paHHYHbIE YCIIOBHSA HA IPaHHUIIE “TIPOBOTHUK-BAKyyM™. DIEKTpUYECKHE CBOKCTBA
IpoBosIIeH 0bonouku. DineKTpocTaTHyeckas 3ammra. Merox u3obpakenuii. DIeKTpoEMKOCTE
YeIHHEHHOTO MPOBOHMKA, CHCTEMBI IIPOBOJHHKOB H KOHJEHCATOPA. DJIEKTPHYECKasd 3HEPrus
CHCTEMBI TOYEYHBIX 3aps0B. DHEPIUs 3apsSyKEHHOrO IPOBOJHMUKA, CHCTEMBI IPOBOJHUKOB M
KOHZICHCATopa. ODHEprusi dIeKTPOCTaTHYeCKoro mois. OOBEMHAs IUIOTHOCTH SHEPTHH
BIIEKTPOCTATHYECKOTO TIOJIS.

Tema 4. ITocTOAHHBI DIIEKTPUIECKUI TOK

XapakTepUCTUKH 3JIEKTPOCTATHYECKOTO TOKA: IUIOTHOCTH TOKA, CHIIA TOKA. YCIOBHE
CyILIECTBOBAHUS 3JIEKTPHIECKOro ToKa. CTOpoHHHE CHIIbL. Pa3HOCTh MOTEHIINANIOB, HANPSKEHHE,
snexTpoamxkyimas cuna (3JIC). Knaccumdeckas 370€KTpOHHAs TEOPHS BIIEKTPOIPOBOIAAMOCTH
meranoB. 3akoHel Oma u [Dxoymsa-Jleana B muddepennuansaoit gopme. 3akonsr Oma u
Jxoynsa-Jleana B uHTerpamsHOW Qopme. 3akoH Oma [UII HEOMHOPOIHOIO YYacTKa IIENH.
ITpasuna Kupxroda. HenocrarouHocTs KJTAaCCHYECKOH 9IIEKTPOHHOM TEOpUH
BIIEKTPOIIPOBOAUMOCTH.

Tema 5. MarautHOE 110JI€ B BAKYyMe

3akon Amnepa. MaruutHas uaaykius. 3akon buo — Casapa (3axon Buo — Casapa — Jlamnaca).
Ionstue marauTHOTO MO, ITpuHnND cynepno3unun MaruuTHeIX noneit. Cuna Jlopenna u cuia
Awmriepa. BuTok ¢ TOkOM B MarHUTHOM 110J1€. MarHuTHEIH MOMeHT. MOMEHT CHII, AeHCTBYIOLIM
Ha paMKy C TOKOM BO BHEIIHEM MAarHHTHOM IIojie. MarHuTHoe moje NPSMOJMHEHRHOTO |
Kpyrosoro Tokos. I{upkynaius BeKTopa MarHUTHOM HHIYKIHH. 3aKOH MOJHOro TOKa (Teopema o
MUPKYISIUY HHIYKIIUH MAarHUTHOTO 10Jis1) B BakyyMme. [IpuMeHeHre 3aK0HA [OIHOr0 TOKa JJIs
pacuera MarHUTHBIX moned. MarauTHoe nose JIMHHOTO COJCHOMAA M TOpOHIa. MarHuTHoe
B3auMozeiicTBre TOKOB. EquHuUNa cHibl ToKa — aMiep. Buxpesoe mone ABUKyIIerocs 3apsja.
VHBapHaHTHOCTE JJIEKTPUUECKOTO 3apsaa. MarHuTHOE IoJTe KaK peNsITUBACTCKEMN 3 deKT.

Tema 6. DnekTpoMarHuTHAS WHIAYKIIHS

Omnerr @apanest. Marautabiii norok. 2J[C uHAyKIMH. OCHOBHOH 3aKOH 3I€KTPOMArHUTHOM
uHAykun (3axkoH @apazes). BrBox OCHOBHOTO 33aKOHA 3JIEKTPOMATHHTHON HHIYKIUH U3
3aKOHa COXpaHEHUs SHEPruy, a TaKXKe Ha OCHOBE 3JIEKTpoHHOM Teopuu. [Tpasumno Jlenna (3axoH
Jlenna). SlBnenue camouHAyKUuu. WHAYKTHBHOCTH. MHIYKTHBHOCTH UIMHHOTO COJIEHOHIIA.
Toxn 3amplkaHud W pasMBIKaHHS Iend. SIBIeHHe B3aUMHOW MHIOYKUMH. B3auMHAg
UHIYKTUBHOCTB. DHEPrust MarHuTHOro mnoss. O0bEMHAs MIIOTHOCTE SHEPTUM MATHUTHOTO ITOJISL.
Pasznen IV. Korebanusa u BOJIHEI

Tema 1. DnexTpoMarHuTHEIE KoneOanus

Hubdepennmansioe ypaBHeHue KoneGaHWii B KoieOaTelbHOM KOHTYpE M €ro pelleHHe.
Huddepennmanbioe ypaBHEHHE 3aTyXaroIUX 3JIEKTPOMArHUTHEIX KoneOaHUil M ero pemeHue.
Yactora # ko3pQUIUEHT 3aTyXaHHd SJeKTpoMarsutHoro konebanmsa. Jlorapudmmaeckuit




IeKpeMeHT 3aTyXaHus H NoOpOTHOCTE KoHTypa. [Juddepennmansaoe ypaBHeHUE BEIHYKIEHHBIX
SIIEKTPOMATrHUTHBIX KojeOaHuii H ero pemeHde. AMIUIMTYyHa H (a3a IpPH BEIHYXIECHHBIX
SNIEKTPOMAarHUTHEIX KoneOaHusaX. PezoHanc B konebaTenbHOM KOHType. PezoHaHCHEBIE KpHBEIE
IUIS HATIPSDKEHMA M CHITBI ToKa. [lepeMeHHEBIH TOK.

Paznen V. Onruka

Tema 1. udpakius ceera

MoHoXpoMaTHyecKie M HeMOHOXpomaTudeckue Bonubl llpusnun cynmepmosunuu M
HHTEHCHBHOCTh IIPH CJIOXEHHH CBETOBBHIX BOJH. BpemeHHAs korepeHTHOCTh. Bpems u anuHa
xorepeaTHocTH. IlpocTpancTBeHHass KorepeHTHOCTh. Pammyc xorepenTHOCTH. OmnTHUYeCKas
mHa nyta. OnTuyeckas pa3sHOCTh Xxofa. Pacuer uHTephepeHIMOHHOR KapTHHBEI OT JIBYX
KOT€PEHTHBIX HCTOYHHUKOB. 110/10CH! paBHOM TONIIMHEL U PABHOT'O HAKIIOHA.

[Mpunmun Trodirenca — ®@perens. Meroxn 30 ®penens. IIpsavonuueliHoe pacnpocTpaHeHHE
ceera. Judpaxius @penend. Judpaknus @peHens 0T Kpyrjioro OTBEPCTHs U KPYIJIOro JAucKa.
HMudpakus @penens or kpas momymiockoctd. dubpakius ®payrrodpepa oT GeckoHEUHO
IVTHHHOM TpsiMoit menw. Jludpakius oT 0fHOMEPHOH U PaKIHOHHON PEIIETKH.

Tema 2. JTuctiepcus cBeTa

EcrectBennbii u moisipu3oBaHHBL cBeT. Cremenb nosspusanmu. Ilomspusanus csera npH
NpejioMJICHMH W OTpakeHWH. 3akoH bBprocrepa. 3akom Mamoca. IlomysommoBele
YeTBEPTHBOJIHOBEIE IUIACTHHKH. McKyccTBeHHas onTwdecKkas anmsoTponus. Onruyeckas
akTUBHOCTH Bemectsa. Dddext Papazes. Hopmanshas u anomanbHas AMCIEPCHH.

Copnep:xanue JIa00pATOPHBIX 3aHATHI 110 THCHMILIHHE

1 cemecTp

Paznen I. Mexanuka

Jla6opartopuas pa6ora Nel—0. Teopus morpemsocteii. Onpenenenune 00bEMa NUIHHIPA.
JIaGoparopras pabora Ne 1-5 M3ydyenne quHaMUKK BpaIlaTeIbHOTO JBHKEHNS TBEPJIOTO TeNna
JlaGoparopuas pab6ota Ne 1-9 Onpenenenne MOy CIABUra METAJUIOB METOAOM KPYTHJIBHBIX
KoneOaHuH

Pazmen II . OcHoBBI MOJIEKYIAPHON (PU3NKH ¥ TEPMOIMHAMHKH

JlaGoparopras' pa6ora Ne 2-2 Ompezeinenue Kos(uuuenTa BA3KOCTH JKHAKOCTH H YHCIA
PeitHonnaca METOIOM MaAAIOIEro B XHUIKOCTH IapuKa

Jla6oparopHras pa6ora Ne 2-3 Onpepienienue CKOPOCTH 3ByKa B BO3/IyXe M IIOKa3aTels aquabaTsl
BO3JIyXa METOJIOM CTOSYEH BOJIHEI

JlaGoparopras pa6ora Ne 2-7 Onpeznenerne mokasarens aguabarsl Bo3ayxa Metogom Kiemana-
Hezopma

2 cemecTp

Paznen 111 DiekTpudecTBO M MAarHETH3M

Jla6opatoprast pabota Ne 3-1 M3yuenue s1eKTPHIECKOro 1011

JIaGoparopras pa6ora Ne 3-3 MocToBoi METOI U3MEPEHHT

JlaGoparopuas pabora Ne 3-8 M3yueHue sBIeHUS SIEKTPOIIPOBOAHOCTH

Pasnen 1V. Koniebanus ¥ BOJHBI

JlaGopatopuas pabora Ne 4-2 M3smepenne HHIYKTHBHOCTH KaTylIKH IIO €€ AKTHBHOMY H
PEaKTHBHOMY CONPOTHBICHUIM

JlaGoparopras pa6ora Ne 4-4 Viccrmenosanus SIEKTPAYECKUX KOJNEOAHHH 3BYKOBOHM YacTOTHI C
TIOMOIIBIO SJIEKTPOHHOTO OCIUIIIOrpada

Paznen V. OnTuka

Jlabopatopuas paGora Ne 5-3 OmpeneneHue JUIMHBI CBETOBOM BOJHBL C IIOMOIIBIO KOJCI

Herotona
Jla6oparopmas paGora Ne 5-5 Ompenenenue IMHBL CBETOBOM BONHBEI C  IOMOIIBIO

Iu(PaKIMOHHON pereTKu




5. OBPA3BOBATEJILHBIE TEXHOJIOI'MA
B mpemojaBaEMM  MCHMIUIMHEL  «(QH3WKa»  UCIOIB3YIOTCS  PasHOOOpasHbIe
06pasoBaTebHEIE TEXHONOTHH KaK TPaIMIMOHHBIE, Tak U C IPHMEHCHHEM AKTHBHBIX H
MHTEPaKTHBHBIX METOZOB O0Y4EHHUS.
AKTUBHEIE ¥ HHTEPAaKTHBHBIE METOIBI 00yYEHHS!
-uHTepakTuBHas nexuus ( Tema Ne 8 paszen 1, ema Ne 2 paszen 4, tema Ne 2 pazzen 8,
tema Ne 3 paszen 5).

6. OIIEHOYHBIE CPEICTBA JJs1 TEKYIIETO  KOHTPOJISI
YCIEBAEMOCTH, IPOMEXYTOYHOM ATTECTAIIMM 1O WTOT'AM
OCBOEHHS JUCHMIUIMHBI M YYEBHO-METOJAWYECKOE OBECIEYEHHUE
CAMOCTOSITEJIbHOM PABOTEI CTYJIEHTOB

Texkymuii KOHTPOJIb YCIIEBAEMOCTH
BOIPOCHI JJIsI TIPOBEJEHUS PEUTHHI-KOHTPOJISI
1 cemecTp
Peiimunz-xonmponn Ne 1

1. Mexanudeckoe ABWKeHHEe Kak mpocTeidmas dopma asuwkenus Mmartepud. Cucrema
orcuera. [Ipusmun otHocHTeasHOCTH ['amines. [IpeoGpasosanus I"anunes. Pajuyc-BexTop.

2. Marepuansuas Touka (wactuiua). Tpaekropus. Pamumyc KpHBHSHBI TPaeKTOPHH.
JInHeiiHas CKOpOCTH ¥ JMHeliHOe yckopenue. [TocTynare/bHoe IBIKEHIE TBEPIOTO Tela.

3. TanreHmanbHOEe W HOpManbHOE yckopeHHs. CBA3b MEXIAy JUHEHHBIMH M YITIOBBIMH
KHHEMATHUYECKUMU BEJTHIHHAMH.

4. Tlepsbiit 3akon HpIOTOHA M IOHATHE MHEPIMANBHOW CHCTEMBI OTCYETa. Bropoii 3akoH
HEIOTOHA U TIOHSTHE CHIIBI, MACCHI M AMITYJIbca. Y paBHeHue ABmkenus. TpeTuii 3axon HeroToHa
H IIpe/IesIbl er0 IPUMEHMMOCTH.

5. HemmepruamsHBIE CHCTEMBI OTCYeTa. AOGCOIIOTHBIC M OTHOCHTENBHBIC CKOPOCTH H
yckopenue. Culbl HHEPITHH.

6. CrcreMa MaTepHanbHBIX Touek. LleHTp uHepuuu (LEHTp Mmacc). Teopema 0 JBHIKEHHA
I[eHTpa HHEPLIUH.

7. Tloustre abcomoTHO TBEPAOro Tena. MoOMEHT HHepIMH Tela.

8. Teopema Ilteitnepa.

9. MomenT cHmsl. MOMEHT HMMOyibca. YpPaBHEHHE MOMEHTOB. YPaBHCHHE
BpAlaTeILHOrO JABMKEHUS TBEPAOIO TeNa OTHOCUTENBHO HEIIOJIBHKHOM OCH.

10. I'mpockommueckuit a¢dext. CBoGOAHBIE OCH.

11. 3aK0H COXpaHEHUs MITYJIbca B TpeTHii 3aKoH HeroTona.

12. 3aK0H coOXpaHeHUs MOMEHTA UMITYJIbCa.

13. PaGota 1 SHEprus B MEXaHHKe, DHEPris KUHETHIECKas i MOTCHIHATbHAL.

14. Tlonsirue cHtoBoro mojist. CBS3b MeXTy OTCHITHATLHOM SHEPIHeH 1 CHIIOH.

15. 3aK0oH COXpaHEHHs MEXaHHIECKOH SHEPTHH.

16. KoHcepBaTHBHEIE M HeKOHcepBaTuBHbIC CHUibl. KoHcepBaTHBHAd U NHUCCHIATHBHAA
CHCTEMBI.

17. 3amaum MEXAHUKHU KUJKOCTEH U ra3oB.

18. VpaBHeHHe Hepa3phIBHOCTH. Y paBHeHUE bepHy .

Peiimunz-xonmpons Ne 2
1. TloHSTHe WAealbHOTO Ta3a. MoIeKyIIpHO-KMHETHIECKOS TONKOBAaHHE TEMIEPaTyphL.

MakpOoCKOTIHUECKHE MapamMeTphbl CHCTEMBL.
2. BuyTpeHHss OJHEprus HJCaIpbHOro Trasa. Ypcno creneHeil cBOOOABL  3aKOH

paBHOpacIpeieTeH s SHEPTUH.



3. MlaBnenue rasa ¢ TOYKH 3pEHHS MOJEKYTIAPHO-KMHETHYeCKOH Teopuu. OCHOBHOE
yPaBHEHHE MOJICKYIISIPHO-KUHETHIECKOH TEOPHH.
4. YpaBHeHue CoCTOSHUSA HIeATBHOrO rasa (ypaBHenue Kianeiipona — Menneneesa).
5. JluHaMHYecKHe M CTATHCTHYECKHe 3aKOHOMEPHOCTH B (usnuke. CTATHCTHYECKIH METOX
uccnenosanns cucremsl. [lonstue o GyHKnmM pacnpenenenus.
6. ®azoBoe mpocTpaHcTBO. (azoBas TOuKa, (asoas suelika. CTATHCTHYECKOE
yCpenHeHue.
7. Pacnpenenenne MakcBemia. CpeiHHE CKOPOCTH MOJIEKYT.
8. Bapomerpuueckas dopmyia. Pacnpenenerne BonsimMana.
9. Pacnipeeneane Makcsena — BonsimMana.

Peiimune-xonmpons No3

10. Yparuenue Ban-nep-Baansca. M30TepMBI peabHBIX Ia30B.

11. MeracrabunsHoe coctrostaure. Kputudeckoe cocrosHue.

12. BHYTpeHHSS 3HEPTHS PealbHOro rasa.

13. XapakrepucTuka )XUIKOTO COCTOSHUS. BIMKHUI TOPAI0K.

14. TlosepxnocTHOE HaTsoKkeHue. Cuiibl, BOSHUKAIOLIUE HA KPHBOM MOBEPXHOCTH HKHIKOCTH.
@opmyna Jlannaca. CmMaunBaHue ¥ KaOWUIAPHEIE SBICHHUS.

15. IlorsaTre cTONKHOBEHHS. YIIPYTO€ U HEYIPYTOE CTOIKHOBEHMSL.

16. IlpumensHoe paccrosaue. OdbdekTuBHOE Cceuenue paccesHus. CpemHss LIHHA
cBoboHOrO Mpobera.

17. OcHOBHBIE TepMOAMHAMHYCCKHE TOHATHS: BHYTPCHHSS DHEprus, paboTa, TEILIOTA.
YpaBHeHHE IepBOro Hayala TEPMOIHHAMHUKH.

18. 3aBHCHMOCTE TEIUNIOEMKOCTH HJEANbHOTO Ta3a OT Buga mporecca. Pabora,
coBepIIaeMasi razoM IpH H30Iporeccax.

19. Anmabatnueckuit mpouecc.

20. Obparumeie u HeoOpaTUMBIe Ipolecchl. Kpyrosoit mponece (uuki).

21. Iuxn Kapuo u ero KI1JI aius uneansHoro rasa.

22, [IpuHnmnm nefcTBUS TEIIOBOTO JIBUTATENS H XOJOMAILHON MAITHHEL

23. DaTponus. 3aKOH BO3PACTAHUS SHTPOIIHH.

2 cemecTp

Peiimunz-xonmpons Nel

1. 3axkom Kynona. HanpsxkeHHOCTB 3IEKTpOCTAaTHYECKOro moisd. IloHsTHe
3JIEKTPOCTATHYECKOTO I10oJIst. IIpHHIIHI Cynepno3UIIK SIEKTPHIECKHX IIOJIEH.

2. ITorok HampspkeHHOCTH. Teopema ["aycca 151 3I€KTPOCTATUIECKOTO TIOJIS B BAKYyME.

3. [Ipumenenue Teopemsl 'aycca ans pacyera noJiei.

4. Pabotra cma  9NEKTPOCTATHYECKOTO  HoJst.  LIMpKyIAmus  HaIpsSKEHHOCTH
3NEKTPOCTATHYECKOTO MOJIS.

5. INorernman. Pasnocte moteHnuanoB. CBa3b MEXAY NOTEHIIMATIOM W HAMPSIKEHHOCTHIO
NEKTPOCTATHYECKOTO TIOJIA.

6. CpoOomHbBle M CBsI3AaHHBIE 3apsfbl B BelecTBe. TWIbBI AUIEKTPHKOB. VoHHA,
3JIEKTPOHHAS U OPHEHTAMOHHAS IOJIIPH3aLlUH.

7. DIEKTPOEMKOCTh YEIMHEHHOTO IIPOBOIHHKA, CHCTEMEI IPOBOJTHUKOB M KOHJIEHCATOPA.

8. DOHeprus 3apsyKEHHBIX YEIUHEHHOTO TPOBOJHHMKA, CHCTEMBI MPOBOZHHAKOB H
KOHJIeHCcaTopa. DHeprus dneKTpudeckoro noist. O0seMHas MI0THOCTh SHEPIUH 3JIEKTPUIECKOTO
oM.

9. XapakTepUCTHKH OHJIEKTPUYECKOTO IIONS M YCIOBMS €ro CYyIIeCTBOBaHUsA. Pa3sHOCTh
MOTEHLHANIOB, SJIEKTPOABIIKYINAS CHlla, HallPSKEHUE.

10. 3akon Ammepa. MaruutHast uHayknus. 3akoH buo — Capapa. [loHsiTHE MarHUTHOTO
nons. [IpuHIHUI CyTeprio3uIME MarHuTHEIX nojiell. MaruuTHBI MOMEHT.

11. MarauTHOE mMoJTe NpSIMOIUHEHHOrO U KPYTOBOTO TOKOB.



12. JIBmykeHMe 3apsHKeHHBIX YaCTHUI B ANIEKTPUYECKUAX U MArHUTHBIX TIOJISX.

13. 3aK0H IIOJHOro TOKA IS MAarHUTHOTO I10JIS B BemlecTBe. HanpsykeHHOCTE MArHUTHOTO
nons. MarHuTHAS MPOHUIAEeMOCTE cpelbl. MHIyKIUsS MarHUTHOTO TIOJIS B BELIECTRE.

14. Omneir ®@apanes. Maruuteeni notok. IJC wmHaykuud. OCHOBHOH 3aKOH
aeKTpoMarauTHoi uHayknuy. [Ipasuno Jlenna.

15. CamouHaykmusg ¥ B3auMOMHIYKIMA. VHAYKTHBHOCTH W B3auMHAsg HWHIYKTHBHOCTE.
Toku pa3MbIKaHus ¥ 3aMBIKAHUS.

Peitmunz-xonmpons Ne2

1. Croboansle U BEIHYXKIOEHHBIE KoneOaHus. 'apMoHMUecKne MeXaHUYecKue Konebanus u
UX XapaKTepPUCTHKH.

2. DHeprus rapMOHHYECKHX MeXaHWYecKHX Kojebanuil. [ToHSTHE O rapMOHHYECKOM H
aHrapMOHHYECKOM OCIHIUIATOPE.

3. CroxxeHHe OJTAHAKOBO HANpaBIeHHBIX TAPMOHUYECKHX KojleOaHuil, Brenus.

4. CrnoxeHue B3aUMHO TEPIEHIUKY/ISIPHBIX TapMOHUYECKHX Konebamuit. Puryps
Juccaxy.

5. Baryxaromue wMexaHuueckue Konebanus. Yacrora, kosdduumeHT 3aryxaHHA,
norapuMUYecKuid AEKPEMEHT 3aTyXaHUsd MeXaHHYECKUX KoyleOaHuit.

6. BeHyXIeHHbIE MeXaHudecKne Kojebanus. AMmuTyna U (aza mpu BEIHYKIECHHBIX
MEeXaHUYECKUX KOoIeOaHusx.

7. Mexanuueckuii pe3oHaHc. Pesonancuble kpusbie. CoOTHOmeEHHS Mexny (dazamu
BEIHYKAAOMIEH CHIIBI U CKOPOCTH IIPH MEXaHHYECKOM PE30HAHCE.

8. Mexannsm oOpa3oBaHUS MeXaHWYECKHX BONH B ynpyroil cpepe. IlpononbHele u
[OIIEpeYHble BOJHEL BOJHOBOE ypaBHEHHWE W €r0 pemeHue. | 'apMOHHMYECKHe BOJHBEI M HX
XapaKTePUCTHKH.

9. ®a3oras CKOpOCTh U AUcCHepcys BOMH. BoIHOBOM nakeT ¥ rpynmoBas CKOPOCTb.

10. ITousaTue o korepeHTHOCTH. VHTEepdepernns Boan. CTosyue BOIHEL

11. KonebGarensHpii KOHTYp. ['apMOHWYECKHE 3IE€KTPOMAarHUTHBIE KoneGaHMs M MX
XapaKTePHCTHKH.

12. 3aryxaromue sneKTpoMarauTHble Konebanus. Yactora, kKod(QQuUIMEHT 3aryxaHmus,
norapuMuyecknil JeKpeMeHT 3aTyXaHHs O3IEKTPOMAarHUTHBIX KoneOanmi. JloOpoTHOCTH
KonebaTeTbHOrO KOHTYpa.

13. BeHyXIeHHBIE 3J€KTPOMArHUTHBIE KojeOaHus. AMIUIMTYIa U (aza BBIHYIKIECHHBIX
ANIEKTPOMArHUTHEIX KOJeOaHui.

14. ®apajeesckas U MAKCBEIJIOBCKas TPAKTOBKH SBJICHUS 3]IEKTPOMArHATHOH MHIYKIHH.
Tox cmemenus.

15. Cucrema ypaBaenuit Makcpenna. DIEKTPOMarHuTHOE IIOJIE.

16. BonHoBoe ypaBHEHHE IS 3JEKTPOMAarHUTHOTO Toys M ero pemenue. CxopocTs
pacIpocTpaHeHHUS 3JIeKTPOMAarHUTHEIX BOJIH B Cpeax.

17. OcHOBHBIE CBOMCTBA SJIEKTPOMArHUTHBIX BOIH. OHEPrHS M MOTOK HSHEPrUH
3IeKTpOMarHuTHBIX BoJH. Bekrop IlolinTHHTa. MIMITyIbC 3/1€EKTPOMAarHUTHOTO TIOJIA.

Peiimunz-xonmpons Ne3

1. DnextpoMarnutHas npupona csera. [IpuHnun IrofireHca. 3aKOHBI OTPAKCHUS H
npenomienus. AGCONMOTHBIN U OTHOCHTENBHEI! nokasatenu npenomienus. [lojHnoe BHyTpeHHEE
otpaxenue. CBeTOBOIBL.

2. KorepeHTHOCT: ¥ MOHOXPOMATHYHOCTH CBETOBBIX BOIH. BpeMEHHAS KOT€PEHTHOCTS.
Bpewmst u 1Ha KOTepeHTHOCTH.

3. OnTuueckas anuHa mytd. OnrTudecKkas pasHOCTh Xoja. Pacder mHTepdepeHIHOHHOH
KapTUHBI OT ABYX KOT'€PEHTHBIX HCTOUHHUKOB.

4. ITomocel paBHOH TONINMHEI K PABHOTO HAKJIOHA.

5. TIpocTpaHCcTBeHHAst KOT€PEHTHOCTD. Paiiyc KOrepeHTHOCTH.



6. Ilpmmuun Trodirenca — @penens. Meron 30 @penens. IIpsimonuneitroe
pacnpocrpanenue csera. Jluppaxius OpeHens Ha KpyrioM OTBEPCTHH H JIHCKE.

7. Jadpaxnus @payaropepa ot GECKOHEUHO ATMHHOM TPAMOI IIeH.

8. Tndpaxuus ®@paynrodepa Ha 0NHOMEPHOH AU PAKIHOHHOM permeTke.

IIpomencyTouHas aTTeCTAUASA 110 HTOTAM 0CBOEHNSI AHCIMILTHHBI (3K3aMeH)
Bomnpoce! k 3x3ameny (1 cemecTp)

1. Mexanuveckoe IBHKEHHME Kak IMpocTedmias (opma ABHKCHHS Marepuu. Cucrema
orcuera. [Ipuninmn otHocuTensuocTH [anumnest. IIpeobpazosanns Manumnes. Panuyc-Bexrop.

2. Marepuansnas Touka (yactmma). Tpaexropus. Pammyc KpHUBH3HEL TPaCKTOPUH.,
Jluneiinast ckopocTs u maHeiiHOe yckoperue. [locTynarensHoe IBIKEHNE TBEPIOTO TENA.

3. Tanrenumansaoe u HOpManbHOEe ycKopeHHsS. CBS3b My NMHEHHEIME M YIJOBEIME
KHHEMAaTUYEeCKUMH BeIMYUHAMHU.

4. Ilepserii 3axoH HproTOHA ¥ MOHSTHE HHEPIUAILHON CHCTEMEBI OTCYETA. Bropoit 3akon
HeroToHa 1 moHsTHE CHITBI, MacChl M UMITyIbca. Y paBHenue apmkenus. Tperuit saxon HeiotoHa
H TIPEZIeNIbl €ro MPHMEHUMOCTH.

5. HemnepumansHele cucTeMbl oTcuera. AOCOJNIOTHBIE W OTHOCHTENIBHEIE CKOPOCTH H
yckopenue, CHbl HHEepIHH.

6. Cucrema marepuanpHbIX Touek. L{eHTp MHepimu (ueHTp Macc). Teopema o JBIKEHUM
LEHTpa HHEPIIHH.

7. Teopema Illreiinepa. MOMEHT HHEPIUH TElNA.

8. MomenTt cuiisl. MomeHT ummynbea. Y paBHEHHE MOMEHTOB. Y paBHEHHE BPAIATENHHOTO
JBYKEHUS TBEPAOIO TeJla OTHOCUTENBEHO HEIOABMIKHOM OCH.

9. 3aKoH cOXpaHEHUS UMITYIIbCA ¥ TpeTHit 3aKoH HeroToHa.

10. 3aKoH coxpaHeHHS MOMEHTa UMITYJIbCA.
11. PaGora 1 sHEprus B MexaHuKe. DHEPrus KHHETHYECKask U [IOTEHIMATBHASL.

12. YpaBHEeHUE HEePa3pBIBHOCTH. Y paBHEHNE BepHym.

13. Ilonsitue uneambHOro rasa. MosekyIspHO-KMHETHYECKOE TOJKOBAHWE TEMIEPATypHL.
Maxpockonudeckie napaMeTpbl CHCTEMEL.

14. BHyTpeHHss OJHeprus HpaealbHOro ra3a. 4ucno creneHell cBobGomsl. 3akoH
paBHOpACIPEEICHHS SHEPTHH.

15. aBnenue rasa ¢ TOYKH 3peHHsS MONEKYIIPHO-KHHETHYECKOH Teopuu. OCHOBHOE
YpaBHEHHE MOJIEKYISPHO-KHHETHIECKOM TEOPHH.

16. YpaBHenne cOCTOSHHA HeaILHOTO rasa (ypasHenue Knaneiipona — Menneneena).

17. luraMu4ecKre ¥ CTaTHCTUUECKHE 3aKOHOMEPHOCTH B (usuke. CTaTHCTHYECKU METO
uccenoBanus cucteMsl. [loraTre o QyHKIMHU paciipeaeneHus.

18. Pacnpenenenue Makcsenna. Cpeqaue CKOPOCTH MOJIEKYIL.

19. Pacnpenenenne bonsumana. bapomerpuueckas dopmya.

20. Ypasuenune Bau-nep-Baanbca. 30TepMbl pealbHEIX Ta30B.

21. OcHoBHBIE TepMOIAWHAMHYECKHE TIOHATHS: BHYTPEHHsS 9Heprus, pabora, TEmioTa.
OGparumble B HeoOpaTUMEIE TIPOLECCHL. Y paBHEHHE IIEPBOTO HAYANa TEPMOINHAMUKH.

22. 3aBHCHMOCTb TEIUIOEMKOCTH HJIEAIBHOrO rasa OT BHa npomecca. Pabora,
CoBepInaeMas ra3oM IIpU H30MPOLECcCax.

23. DuTponus uaeaTbHOTo raza. Bropoe Havano TepMOAMHAMUKY.

24, Tlonutponusii mporecce. M3omponeccsl. PaboTa mpu u3omporeccax.

25. Kpyrogoit npornecc (mukn). [ukn Kapao u ero KITJI ans uneansHoro rasa.

26. ITpuniun neficTBUs TEILIOBOTO NBUTATENS H XONOIUIBHOM MAIIMHEIL,

27. 3axon Kymoma. HanpskenHocts  2seKTpocTatHdeckoro 1oy,  IloHsTHe
SNIEKTpOCTaTHYECKOro nojs. [[pHHIAT CYHepIo3HIIHY STEKTPUYESCKHX ITOJEH.

28. IloTok nHanpsxkeHHocTH. Teopema ["aycca U 27€KTPOCTATHYIESCKOTO MOJISE B BaAKyyMe.

29. IIpumenenue TeopeMsl ['aycca Juis pacdeTa Mojiei.



30. Pabora cmn oneKkTpocrarmyeckoro  mojs.  LHpKynAuMs — HalpPKEHHOCTH
3IEKTPOCTATHYECKOTO MOJIS.

31. IMorenmuan. PazHocts moTeHuanoB. CBa3b MEXy NOTEHIHATIOM H HAPSDKCHHOCTBIO
3JIEKTPOCTATHYECKOTO MOJIS.

32. CpoGommble ¥ CBS3aHHBIE 3apsfbl B BEMIECTBE. [HWIBI JUIIEKTPHKOB. Honnas,
9IIEKTPOHHAS H OPUEHTAMOHHAS TOJIIPU3ALHH.

33. Ionsapu30BaHHOCTS. JJUANEKTpUYECKas BOCIPUUMYMBOCTD BEIIECTBA U € 3aBHCHMOCTD
OT TeMIepaTyphl.

34. Teopema I'aycca s 3JIEKTPHYECKOTO TOJIA B AWIJICKTPUKE. DIIeKTpHYECKOe
cMenierne. [lHaIeKTpryecKas MPOHUIaeMOCTh Cpelibl. HanmpsKeHHOCTE SJIEKTPAIECKOTro Mo B

JUBIIEKTPHKE.

Bonpockl K YK3aMeHy (2 cemecTp)

35. Pacrpezienienue 3apsiioB B IPOBOJHAKE. DNEKTPOCTATAICCKOS [OJIC BHYTPH H CHApYKU
IPOBOJHAKA. DIEKTPOCTaTHIECKast 3alUTa.

36. DIEKTPOEMKOCTh YEAMHEHHOTO IPOBOIHIUKA, CHCTEMBI IPOBOAHUKOB M KOHICHCATOPA.

37. DHeprus 3apsHKEHHBIX YEIMHEHHOTO IIPOBOJHMKA, CHCTEMBI IPOBOJHUKOB H
KOHZIEHCATOpa. DHeprust ¥ 00hEMHAs IIOTHOCTD SHEPTHH SJIEKTPUIECKOrO MOJI..

38. XapaKTepHCTHKH 3JMEKTPHYECKOro MOJs M YCIOBUS €ro CyMCCTBOBAHMA. Pasnocth
MOTEHIIHAIOB, JIEKTPOABIKYLIIAS CHIIa, HANPHKCHUC.

39. Kpaccuueckas OJEKTPOHHAS TEOpHsA OJIEKTPONPOBOJMMOCTH MCTaIOB H €€
HEJJ0CTaTOYHOCTD.

40. 3axon Ammepa. MarnuTHas uHAyKIus. 3akoH buo — Casapa. ITonsTne MarHuTHOTO
nosist. [TpuHITHIT CyNepIIO3HIMA MarHUTHBIX noneif. MarHUTHBIA MOMEHT.

41. MarauTHOE 110JIe IPAMOIHHEHHOTO ¥ KPYTOBOTO TOKOB.

42. 1lupKynsuus BEKTOpa MarHUTHOH MHIYKIHH. 3aKoH I[OJHOrO0 TOKa. MarsuTHOe Ione
JUTHHHOT'O COJICHOHJIA ¥ TOPOUJIa.

43. MarauTHOe B3aiMOIEHCTBHE TOKOB M €IMHULIA CHIIBI TOKa — aMIIEp.

44. JlpuokeHue 3apsOKCHHBIX YACTHIL B JNIEKTPHUCCKUX H MATHUTHBIX MOJIAX.

45. Omerr ®@apages. Maruuraeii  motok.  OJIC paaykoud.  OCHOBHOW — 32KOH
3]IeKTpoMarBuTHOH MHEAyKimy. [Tpasuio Jlenma.

46. CamowHaykumsa u B3auMomumykiws. MHIyKTHBHOCTS M B3aUMHASA HMHIYKTHBHOCTE.
Toxu pasMbIKaHuA ¥ 3aMBIKAHUA.

47 . DHeprus MarHUTHOTO Mo OGbeMHas MIOTHOCTH SHEPTHU MArHUTHOTO HOJHA.

48. CBoGOIHBIE U BEIHYXKICHHBIE Konebanus. ['apMOHNYIECKHE MEXaHUYCCKHE KonebaHus H
UX XapaKTepUCTHKH.

49. Konebarensusiit koHTyp ToMicona. [[apMOHHYECKUE 3JIEKTPOMArHUTHEIC Kojie0aHus.

50. 3aryxaroue 3JEKTPOMArHATHBIC kxonebamusa. Yacrora, KOdQQHUIMEHT 3aTyXaHud,
norapudMudeckuii IeKpeMEHT 3aTyXaHWs OJICKTPOMArHUTHBIX konebanwmit. J[06poTHOCTE
KosebaTeIpHOro KOHTYpa.

51. BeIHYKIEHHBIE 3NIEKTPOMAarHUTHBIC xonebanusg. AMmmnuTyaa U (aza BRIHYKICHHBIX
3JIEKTPOMATHUTHBIX KOJIEOAHMH.

52. MapajieeBcKas ¥ MaKCBEIUIOBCKas TPAKTOBKH ABJICHIS 9MEKTPOMArHHTHON HHIYKLIHH.
Tox cMmeneHus.

53, Cucrema ypasHeHn# Makceesa. DIeKTPOMAarHuTHOE MoJIe.

54. DnekTpOMarHMTHAS NpHpoJa CBETA. [Tpuanun [roiirerca. 3akOHBI OTPOKCHUS H
npenoMiIeHus. AGCOMIOTHBIN H OTHOCHTENBHBI ITOKa3aTequ npeoMaeHus. [lonHoe BHyTPEHHES
orpaxkenue. CBETOBOIEL

55. KorepeHTHOCTh ¥ MOHOXPOMATHIHOCTH CBCTOBBIX BOJH. BpemeHHAs KOI€peHTHOCTE.
BpeMms ¥ JUIHHA KOTEPEHTHOCTH.

56. OnTuyeckas muMHA IyTH. OnTadeckas pasHOCTh xoja. Pacder HHTEPDHEPEHIMOHHOM
KapTHHBI OT BYX KOT€PEHTHBIX HCTOTHHKOB.



57. EcrtecTBeHHBIM H moIsipu3oBaHHBIA cBeT. Iloispusanus ©pH OTpaXKeHHH U
npenomieHun. 3akon bprocrepa.

58. Iongpu3amus Ipu ABOHHOM sydenpenomiaeHnd. OOBIKHOBEHHEBIH U HEOOBIKHOBEHHBIIH
myun. Onrudeckast och Kpucravia. [lonspusanuonssle Npu3Mel. 3aKkoH Manroca.

59. JHudbpaxkuus cseta. [lpumampm Irolirenca. Ilpunmun [rofirenca - @penens.
Orpanuuenus @penens. 3ou61 Ppenens.

60. Mucnepcust. Hopmansras u anomanbHas qucnepcus. [Tormonienue ceera. Okpacka Ted.

61. TemmoBoe wusnyueHue. PaBHOBeCHOE uU3yueHHEe. XapaKTEPHCTHKH TEIIOBOTO
H3ITydCHUSL.

62. A6comoTHOo uepHoe Teno. 3akon Kupxroda. 3akonsl Credana-bonbimana u Buna.

63. Pacnpenenenue sHepruM B cmekTpe abcomoTHO uepHoro Tena. ®@opmyma Panes-
Ilxunca., YasTpaduonerosas karactpoda. Ksantosas runoresa u Gopmysa [lnanka

64. ®oroanexkrpudeckuii 3pdexT u ero 3akonsl. Potonsl. OneiTe u Teopus KoMnTona.

65. Mozens atroma Pesepdopna. [Tocrynater Bopa. Di1eKTpoH B BOZOPOAONOoI0GHOM aToMe.
KBanroBanue 3Hepruu 3JeKTpoHa B aToMe Bogopoza. CrekTp atoma BOAOpoJa.

66. T'mmoteza me Bpoiing. DKcmepuMEHTANBHOE TOATBEPIKICHUE BOJIHOBEIX CBOMCTB
MHKPOYACTHII.

67. CooTHoIEeHHE HeonpeaeneHHocTel. CTaTHCTHUECKHI CMBICT BOJTHOBOH (QyHKIMH.

68. CranmonapHas u HectaumoHapHas (opmel ypaBnenus Illpepunrepa. Yactuma B
MOTEHIUATEHOU sIMe.

69. I'maBHOe, OpOHTANBEHOE, MATHUTHOE U CIIMHOBOE KBaHTOBBIE yucna. Onwir IlTepHa-
['epnaxa.

70. Ipurmun 3anpera [aym. [lepuonuyeckas cucrema snemenToB. IIpasuno orbopa.

71. CocraB u XapaKTepUCTHKH aTOMHOTO sipa. Mogemu aromuoro sinpa. Helirpuro.

72. SInepHsle cuibl. Macca ¥ 9Heprus CBs3H sSapa. B3zanMocsass Maccsl H sHepruf. Jledexr
Mmacc.

73. SlmepHble peakiMH W 3aKOHBI coxpaHeHHs. Peaknus nenenms simep. Llennas peaxnus
JeNICHUS.

74. Bunsl 3aumoeiicteuil. Teopus J[apaka 1o HHTEpIpETAl[id BaKyyMa.

75. CTonkHOBeHHME W pacman vacTui. YacTumpel B aHTHYacTHHBL KocMuueckme mydm.
[TpeBpauiernust ¥ KiaccuUKaIys 37TeMeHTapHbIX JacTull. Ksapku.

CAMOCTOSITEJIBHASA PABOTA CTYJAEHTOB

. pabora ¢ JIEKIMOHHBIM MAaTEepPUaJIOM KaK IO KOHCIIEKTaM, JIMTEparype, Tak H
SNIEKTPOHHBIM UCTOYHHKOM HH(POpMAIUU
. BBLIOJHEHHE JOMAIITHEro 3aJlaHusl U IOJArOTOBKA K PEHTHHI-KOHTPOJISIM
. BEITIOJIHEHUE pacueTHO-Tpaduueckux pabor:
1 cemecTp

PT'P Ne 1 Mexanuka
PI'P Ne2 MonexynsipHas pu3uKa 1 TEpMOJHHAMUKA
2 cemecTp
PI'P Ne 3 DnexTpoMardeTusM.
PI'P Ne 4 Konebauus u Bonsbl. OnTuka
o JUIL KOHTpOJSl paGoThl CTYIEHTOB, a TAlOKE U CTUMYIMPOBAHUS — CHCTEMarH4ecKoro
m3ydeHus Kypca (DU3MKHM B TeUYCHHE CeMecTpa MPEeTyCMOTPEHBI pelTHHr-KOHTponmH. OHH
TIPOBOJATCS B IMCBMEHHOH (hopme
° JUIs KOHTPOJIS! 3HAHUI CTY/IEHTOB IPOBOAMTCA dK3aMmeH (1 1 2 cemecTpbl)



IIPUMEPHBIE 3AJAHUSA K PACYETHO-TPA®UYECKHUM PABOTAM
1 cemecTp

PI'P Nel Mexanuka

JlBe MarepmanbHBIE TOYKHM JBIKYTCS O OKPYXKHOCTH pamuycoM 1,2 M COriacHo
ypaBHeHHIM: &;=A 1+B1t+Clt2 u %2=A2+B2t+(32t2, rae: & 1 & — KpUBOJNMHEHHBIE KOOPIWHATEI,
A= 8M, Bi= 1.8m/c, C1= -0,5Mxc™, Ay= -1M, Bo= Im/c, Co= 1,2msc™. Onpenenuts nuHERHYIO U
YIJIOBYIO CKOPOCTH, TaHI€HIHMAIBHEIE, HOPMAJIBHEIE, IIOJHEIE U YIIOBBIE YCKOPEHHS B MOMEHT
COBMEIIIEHUE TOYEK.

Touxa neuxerca mo OKpyXHOCTH pammycoM R=4 M. 3aKOH ee MBWKEHHS BBIPAKAETCS
ypaBHeHHeM S= A+BF, tne A= 8 M, B=-2 w/c* Ompenenuts MOMEHT BpeMEHHM f, Korja
HOpMaNbHOE ycKopenue I, Touku pasro 9 m/c’. Haiitu MOJIYJIH CKOPOCTH V, TaHTeHIIMAIEHOTO
W .u monmaoro W ycKopeHHH TOYKH B TOT %€ MOMEHT BpEMEHH .

Touxka mBmXeTcss MO KPUBONHHEHHOM TPAaeKTOPHMHM C IOCTOSHHBEIM TaHTEHIHAILHEIM
yckopernuem =0,5 m/c2. OnpesenuTs MOTHOE YCKOPEHHe TOYKH B MOMEHT BPEMEHH t=5 C OT
Hajaya IBHKECHHS, €CIIM PaJIHyC KPHBH3HEI TPAEKTOPHH B 3TOT MOMEHT BpeMeHH R=2 M.

ImimBap, pacloNOXeHHBI TOPU3OHTANBHO, MOXKET BpAIIaThCs BOKPYT  OCH,
COBMaJarome ¢ ochio MuMHApa. Macca numunapa m;=12 xr. Ha nmmsap samoTan mHyp, K
KOTOPOMY HpHBS3AIH THPIO Maccoit m,p=1 kr. C KakuMm ycKopeHHeM OyIeT OIyCKATHCSA THps?
KaxoBa cuna HaTsDKeHUs IMHYPA BO BPeMsl JABMIKEHUS THPH?

B cmomuoM 0ZHOPOAHOM JHCKE pajHycoM R IPOCBEPIHIA CKBO3HOE OTBEPCTHE
pamuycom R/2 OoT ocu cuMMeTpHH. BO CKOJNBKO pa3 M3MEHHTCA MOMEHT HHEPIHH Tena
OTHOCHTEIBHO YKa3aHHOM ocu?

Illap cxateBaeTCs ¢ HAKJIOHHOM IUIOCKOCTH BEICOTOH A= 90 cm. Kaxyio mmneiinyro
CKOpOCTh OyJeT MMeTh Iap B TOT MOMEHT, KOTJJa OH CKATHTCS C HAKIOHHOH IIIOCKOCTH?
MowmenT uneprun mapa J= 0,4 m-R*.

IIratdopma B Buie AMCKA BpALaeTCsl IO HHEPIMH OKOJIO BEPTHKAILHON OCH ¢ YacTOTO
m=14 mun’. Ha Kpalo IIarGopMbl CTOMT 4eloBeK. Korza uenoBek mepemen B IIEHTD
maTdopMbI, YacTOTa BO3pOCHA 10  15=25 mus". Macca wenoseka m = 70 kr. Onpenenuts
maccy mraTdopMel. MOMEHT MHEPIUH YeI0BEKA PACCUUTHIBATE KAK JJIs MATEPUATILHON TOUKH.

PI'P Ne 2 MoaexkyasipHast pH3HKA H TePMOIHHAMHKA
OnpenenuTs KMHETHYECKYIO 3HEPruio Wi, MOCTYHATEIBHOTO ABMIKEHWS BCEX MOJIEKYN Trasa,
HaxoJisIerocs B cocyze oosémom V= 5 1 mox nasinerueM p= 500 xIla. Onpenenuts MOJIIpHEIE
remnoémkoctt C, m C, 3TOro rasa, €ciM CYHTAaTh, YTO TOJHAsd KUHETHYECKas >HEprus

MOJIEKyJI 5TOro rasa B 1,666 pa3 npessimaet Wy,.
HeKoTOphI ra3 HpH HOPMAIBHEIX YCIOBHAX MMeET ILIOTHOCTE p= 0,089 xr/n’.

OH]JG,I[GJIKTL €To YIACIBbHBIE TEMIIOEMKOCTH Cp H C) . OHDC,HGHHTB H3MCHCHHE BHy’TpBHHCﬁ

sHepruu AU 3Toro rasa npu u300apHueckoM yBEIHYEHUH €ro INIOTHOCTH B /IBa pasa.

[IbIIMHKYA, B3BELICHHBIE B BO3AyXe, UMelor maccy m = 107°r. Bo ckomeko pa3s
YMEHBIIUTCA MX KOHIEHTpAlWs » MpH yBelnWdeHWH BeicoThl Ha Ak = 10 m? Temmeparypa
Bo3ayxa 7'=300 K.

Ha xakoii BricoTe naBieHue Bo3ayxa cocrasisier 60 % or gaBineHus Ha ypoBHE MOpsi?
TeMnepatypy Bo3yxa cuuTaTh NOCTOSIHHOM U paBHoii 0 ° C.

MonekynspHsiii kucnopox maccoit m = 250 r, mmeBmmit Temneparypy 77= 200 K, 6su1
aguabatHo cxar. [Ipu stoM Oblna coepmieHa pabora A=-25 xJlx. OmnpenenuTs KOHEYHYIO
TemIeparypy 15 rasa.

A30T IWIOTHOCTHIO pi= 1,4 Kr/M® 3ammMaer o6seM Vi= 5 1 npu temneparype = 27 °C.
I'as aguabaTwdecku IepeBeieH B COCTOSHHME C IUIOTHOCTBIO p= 3,5 KT/, Onpenenuts
TeMIIEpaTypy raza 7> B KOHIIE Nlepexo/ia U H3MEHEHHUE er0 BHYTPEHHEH 3HEPru.



2 cemecTp
PI'P Ne3 DiexkTpoMarterusm.

Illap panmycoM R 3apsikeH OHOPOAHO ¢ OOBEMHOM moTHOCTRIO p. Haittn
HalPSDKEHHOCTH 0TI E JUIsL TOYEK BHYTPHU U BHE Iapa.

ITnockwmit BO3MyIIHBIA KOHIEHCATOP MOAKIIOYIIM K 6aTapee, a 3aTeM OTKIIIOYHIIN OT HeE.
Iocite 9TOT0 CABUHYIH MIACTHHBI KOHIEHCATOPA YMEHBIIUB PACCTOSHHUE MEXTy TUIACTHHAMH B
2 pasa. Kak u3menuTcs:

a) 3HEPTHs, 3aIIaCCHHAsA KOHIEHCATOPOM;
6) 3apsin Ha 0OKIIaIKaX KOHIEHCATOPA;
B) IIOTHOCTH SHEPTHHU SIEKTPUIECKOTO MO KOHAEHCaTOpa?

3asop Mexmy oOKIajgKaMM IUIOCKOrO KOHJEHCATOpa 3allofHEH BEH[ECTBOM ¢
NPOHHIAEMOCTBIO €=7 U yJelbHbM conpoTusienneM p= 100 I'Om-M. Emkocts KoHIeHcaTopa
C= 3000 n®. Haifty cumy TOKa yTedKH 4epe3 KOHIEHCATOp IIpH TOfaue Ha Hero HaIpsDKeHHS
U=2000 B.

Cuna Toka B mpoBoaHuKe conporusnenneM 20 OM HapacTaeT B TeueHHe BpeMeHH Af=2 ¢
no juHeiHHOMY 3aKoHY OT Iy = 0 1m0 Imax= 6 A. OmpemenuTh KOMMUECTBO TemnoTel (,
BBIJICTIMBIIEECS B 3TOM IIPOBOJHUKE 32 IIEPBYIO CEKYHITY.

[To BuTKy pammycom R= 10 cM Teder Tok / = 50 A. BUTOK mOMEImIEH B OJHOPOIHOE
MarauTHOe mone B = 0,2 Tin. Onpeaenuts MOMEHT cuibl M, NeHCTBYIOIEH HA BHTOK, €CIIH
IUIOCKOCTh BUTKA COCTABIISIET Yol = 60° ¢ MUHUAME UHIYKIHY.

B oxHolt mockocTH ¢ O€CKOHEYHO IUTMHHBEIM IIPSMBIM IIPOBOIOM, II0 KOTOPOMY TedeT
ToK I= 50 A, pacmomnoxeHa npsMOYroibHas paMKa Tak, 9To JiBe GONbIIMe CTOPOHE! eé JIHHOMH /=
65 cM napaliienbHEl MPOBOJLY, @ PACCTOSHUE OT IPOBOJIA 0 OIMIKAKIIEH U3 STHX CTOPOH PAaBHO
e€ mupune. Kakos MarHUTHEBIN MOTOK (), IPOHM3BIBAIOIINI paMKYy?

PI'P Ne4 Konebanus u BoaHbl. Onrnka

Ilon xaxum yrioM K TOPH30HTY HOJDKHO HAXOOWUTHCS CONHIE, 4TOOBl €ro Iyuw,
OTpaXXE€HHEIE OT TIOBEPXHOCTH 03€pa, CTaH OBl HanboIee IIOIHO MOJISPU30BaHEL, €CJIH CKOPOCTh
cBeta B Boze 2,26-10% m/c?

Ha nudpaknuorHyro pemeTKy HOpMaNbHO Mafaer mydok ceera. Kpacuas munus (A = 630
Hwm) BunHa B cextpe 3-ro mopsaka mox yriaom ¢= 60°. OnpeaenuTs:

a) Kakas CIeKTpalbHas JWHHUS BUIHA MOJ 3THM K€ YIJIOM B CIEKTpe 4-ro mopsuka; 6)
KaKoe YHCcyIo ITPUXOB Ha | MM JUTHHEI uMeeT Iu(paKIuoHHAas peneTKa.

Ha MpulbHYIO IUTeHKY ¢ ToKasateneM Inpenomienuss n = 1,33 mamaer mo HopMamu
MOHOXpOMAaTH4eCKuil cBeT ¢ JumMHOH BOmHBI A = 0,6 MkmMm. OTpajkeHHEBIH CBeT B pe3yibTare
uHTepdepeHuy uMeeT HambGOoNbIIyI0 SpKocTh. KakoBa HaMMEHBINAs BO3MOMKHAS TOJIIMHA
ITEHKHA dmin?

IIpumepHbIe TeMbl pedepaTHBHBIX paboT
2 cemecTp
®u3uka — Hayka mo3HaHus Mupa. IIpocTpaHcTBO M Bpems B ¢usmke. UepHsie JBIPHI BO
Beenennoii. MopenupoBanue Ipolnecca paclpOCTPaHEHHs YHapHOW BOJHBI IPH B3PHIBAX B
cpenax. Kunertuka u tepmojunamuka Omonormueckux npoueccos. Ilopsmok um Gecrmopsmok B
MEpe GONBIIUX MOJIEKY1. DKCIIepUMEHTAILHBIE HCCIIEOBAHNUS SIIEKTPOMATHUTHOTO OIS 3eMIIn
B o0macTu CBepXHHM3KHX 4acToT. JImHeiiHas MmonHus u e€ npupona. lllaposas monnmg u eé
npupona. MaruutHoe mosne 3eMIu. DIeKTPHYECTBO B JKMBBIX OpraHu3Max. DJIEKTPHUYECTBO B

armocgepe. Kocmonorungeckoe KpacHOE CMELIECHHE.

CrnHcok MOXeT ObITh 3HAYMTENBHO pacliMpeH 3a c4eT BuliGopa crygeHTa. Temy pedepara CTyaeHTHI
COTJIACYIOT € MpenomaBaTeneM.

@oHJl OLEHOYHLIX CPENCTB [UTA MPOBEJEHHA AaTTeCTALMW YPOBHS CHOPMHPOBAHHOCTH KOMITETEHIHH
obyHaomuxcs Mo TUCIUITAHE 0(hOPMIAETCS OTACNBHEIM JOKYMEHTOM.



7. VY4EBHO-METOMYECKOE I TH®OPMALIMOHHOE OBECIIEYEHUE

AUCHUIIJIMHBI ®U3UKA

7.1. KuurooGecneuenHocTh

HanmeHopanue nmuteparypsl: asTop,
Ha3BaHHe, BH] U3TaHUA,
H3OaTEeNbCTRO

Tonx uzpanus

KHUT'OOBECIIEYEHHOCTh

Komuuectso axsemmisipos
u3gaHuii B bubnamorexe Bal'V B
cooreeTcTBHU ¢ PT'OC BO

Hanu4wue B anekrpoHHOIT
oubnuorexe Bnl'Y

2 3

4

OcHoBHas nHTepaTypa

AprembeBnd. @wusuka, OCHOBHEI
NOHATHA  KBAHTOBOM  ONTHKH
aToMHo# (pusnkn. OCHOBBI KBaHTOBOI]
MEXaHWKH, (M3MKH TBEpHoro Tena
aTOMHOTO  f/lpa M dJIEeMEHTapHBIX|
yacTHl:  y4e0. mocobue/  A.A.
Kysmenos. Bragumupckuii roc. yH-T
mm. AT uw HI. Croneroseix. —
Bnagumup: Uzg-po Bal'V. 100 c.
ISBN 978-5-9984-0767-3

I Kysnenos, Apnmn%

2017 103

http://e.lib.vlsu:80/handle
/123456789/6207

2. Kysneuos, Apremuii
Aprembesny. ®msnka. CHopHUK
3a7a4 U KOHTPOJILHBIX 3adaHuil mis
CEMHHAPCKHX W  CaMOCTOATE/bHBIX
pacueTHo-rpaduyeckux pabot
CTYIEHTOB/aBTOP-COCT. AA,
Kysnenos. Bnagumupekuii roc. yH-T
uM. AI. u HI. CroneroBeix. —
Brmagumup: Wsp-so Bal'V. 159 c.
ISBN 978-5-9984-0768-0

2017 123

http://e.lib.vIsu:80/handle
/123456789/6206

3 AHTOHOBA, Mapust
AnekcaHaposHa. Duzuka.
Mexanuka. MonekynspHas (u3uka.
TepmoanuHamuka. Dnekrpuuectso.
Maruernsm. Mexanuyeckue
xoneGaHus W BonHEL. BomHoBas
onrtuka: yuyebHoe mnocobme/ M.A.
AHTOHOBA. IO.K. KokypuHa;
Bnamum. roc. yu-t um. AT, u H.I.
CroneroBeix. - Bnaammup: Wsn-so
BaI'V. 123 c. -ISBN 978-5-9984-
0776-5

2017 203

http://e.lib.vlsu:80/handle
/123456789/6205

4. Kynum, AJexecanap
AnexceeBHY. Du3nka
MEeTOAUIECKHE yKazaHus K
TEOPETHIECKOMY MaTepuany,
NOPaKTHIECKAM 3aHATHAM "
3aJaHuAM,  TecTaM,  KOMILIEKCY
NadopaTOpPHEIX PaGoOT AMIs CTYNEHTOB
OHUCTAHIMOHHON (hopmbr 0OyveHus /
A. A. Kymmm, JI. B. TpyHckas ;
Brnagumupeknit  rocynapcrBeHHBIN
yHuBepcuter uM. AJI. uw HI.
Croneroesix (BnT'Y), 2013 — 214 c.
: mi., Tabnn. — Mmeercd snekTpoHHAas

Bepens .— bubnuorp.: ¢. 211-212.

2013 91

http://e lib.vlsu.ru:80/han
dle/123456789/2624




[Ipogomkenue TabIUIBI

JononHuTteNnbHas IUTEpaTypa

1. Kysneuor, Apremuii
Aptembeny. ®uszuka: MexaHuka.
MonexynspHas (pu3nKa.
DNeKTPHYECTRO M MAarHeTH3M.
DNeKTpOMarHuTHble KonebaHus W
BonHbl. Ontuka : yueGHoe mocobue /
A. A. Kysuemos ; Bmammmupckuit
TOCYIApCTBEHHBIH YHHUBEPCHTET HM.
AT. n HTI. Croneropsix (Bal'Y) —
H3n. 2-e, ucnp. u gon. — Bnanumup
;. U3p-o BnI'Y — 160 c. ISBN 978-
5-9984-0337-8.

2013

72

http://e.lib.vlsu.ru:80/han
dle/123456789/3211

2. Tankun, Apkajuif
®enoposuy. Jlekuuu mo  Qusuke:
ydeGHoe mnocobue B 4 u./ A.D.
Tankun; BrnaguMupckuid
rocyapCTBEHHBIH YHHUBEPCHUTET
(BnT'Y). — Bnagumup: M3np-so Bal'Y,
2007. 4.2: MonekynapHas (u3uka u
TepMoauHamuka. - ISBN 5-89368-
543-1

2005

238

http:/e.lib.vIsu.ru:80/han
dle/123456789/469

3. Jdmutpuesa, Enena
BanepneBHa. Du3uka.
IMpakTH4ecKe 3afaHus K pasjeiam:
MEeXaHuKa, MOJIEKYJsapHas (QU3HKa U
TepMOAUHAMHMKA! MEeTOIUYECKOE
nocobue (3MeKTPOHHBIH  pecypc)/
cocraButens: E.B. JIMutpueBa. —
Bramumup. M3g-so Bal'Y. 42 ¢

2017

http://e.lib.vlsu:80/handle
/123456789/5885

4. AHTOHOBA, Mapus|
AnexcanaposHa @usuka: mnocobue
hify e CaMOCTOATENLHOM paboThl
CTYIEHTOB 10  HONTOTOBKE K
BBITIOTHEHUIO n 3AIIHTE
nafopatopHeIX  pabor: y4eGHOA
MeTOAMIecKoe Mocodue/ COCTABUTENH;
M.A. Awnronora, H.K. Tlpoxomesa;
Brnaguvupekuii roc. yH-T uM. AT, o
H.I'. CroneroBsix.- Bmagumup: M3z
Bo Bnl'V. 123 ¢

2017

http://e.lib.vlsu:80/handle
/123456789/7007

8. MATEPUAJIHO-TEXHUYECKOE OBECIIEYEHUE TUCIUIIJINHBI
Jlng peanu3allud JUCLMIUIMHBI (PU3HKAa HMMEIOTCS CHOEIHANbHBIC I[OMEICHHA JUId
IIPOBEJICHUs 3aHATHH JIEKI[MOHHOTO THIIA, 3aHATHH MPaKTHYECKOro THIA, TPYNNOBBIX H
HHIUBHAYATHHBIX KOHCYIbTAlMM, TEKYINEro KOHTPOId U TIPOMEKYTOYHOM aTTECTAIHH, a TaKXKe

moMemeHus IS camocrosTensHolt  pabortel.  JlaGoparopHbie

paboTsl NPOBOAATCA B

nabopaTopusAX MEXAHUKH ¥ MOJIEKYIspHOM pusuku( 428, 429), smeKTpoMarHeTH3Ma (425, 426),

ontuky (422, 424).

IepedeHs HCIIOMB3YEMOTO JIMIEH3HOHHOTO IIPOrPAMMHOT0 00eCIeYeH U
naxer oducHEIX mporpamm Microsoft Office, Microsoft Open Licence - 61248656




Pabouyto nmporpammy cocrasui

npodeccop kadeapsr Oulld A.A. Ky3zuenos

Penensent (nmpencrasurens paboTtoaaTens):

H.0. NMPEKTOpa TIOCYJapCTBEHHOIO YHHTAPHO npennpusatas Bramumupekoit o6mactu
«Menrexaukay

I'.C. Ky3un

IIporpamma pacemotpena u on06pena Ha 3aceTaHHm ka)eAphI 00IIas U mpUKIagHas ¢busuka

IIporokom Ne 01 ot 30 aBrycra 2019 rona

3asenyromuit kadeapoit B.B. Jlopoxxos

PaGouas mporpamma paccmorpena u 0/100peHa Ha 3acefaHun yIeOHO-METOMNIECKON KOMUCCHH
Hanpasnenns 12.03.04 BuoTexuudeckue CUCTEMEI M TEXHOIOIMHH

IIpotoxon Ne 01 ot 30 asrycra 2019 roxa /

IIpencenarens xomuccnu ( __!/ Wiy JL.T. Cymxosa




