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1. HEJIM OCBOEHMUS TUCIUILINHBI

LlensiMu ocBOEHHS MUCHUILTHHE] DU3HKA SBISIOTCS:

- TONyYeHHE CTyleHTaMH (YHJAMEHTATBHOTO 00pa3oBaHHS, CNOCOGCTBYIOMIErO
JaIbHEHIEMY pPa3BUTHIO JTHYHOCTH.

— (hOPMHUPOBAHHE HAYIHOTO MEPOBO33DEHHUS M COBPEMEHHOTO (PH3HUECKOrO MBIILICHHS.

— H3YYEHHE OCHOBHBIX (DM3MYECKHX SBICHHIl W Wzel; oBlameHHMe (YHIAMEHTAILHEIME
NOHATHSMH, INPHHIMIIAMH, 3aKOHAMH U TEOPHSMH COBPEMEHHON (DH3HMKH, a TAK)KE METOIaMH
(DH3HYECKOro HMCCENOBAHHS, 4YTO TO3BOJMT OPHEHTHPOBATECS B IOTOKE Hay4yHOH u
TEXHUYECKOH MH(pOpMaITHH.

OcHoBHBIE 33129l Kypca GU3HKH:

1. U3yyeHne OCHOBHBIX (hM3MUECKMX SBICHHH M Wi OBIamCHHE byHIaMeHTaIBHEIMI
TOHATHSAMH, TPHHIUIIAMH, 3aKOHAMH U TEOPHSIMH COBPEMEHHON (DH3MKH, a TaK)e MEeTOIaMH
(u3uyecKoro uccienoBaHusl.

2. ®opMHpOBaHHE HAyYHOTO MHPOBO33PEHHSA U COBPEMEHHOTO (PH3MYECKOTO MBIIILICHHS.

3. Omnanenve TpUeMaMH W MeETOJAMH PEIleHHs KOHKDETHBIX 33724 M3 paz4HBIX obacTei
(pu3KKK, TOMOTArOIIKX B JaNbHEHINEM pemmaTh IPaKTHYECKHE 3a1a4H.

4. OsHaKOMICHHE C COBPEMEHHON HAyYHOH anmapaTypod, BHIPAGOTKA HABBIKOB
TIPOBE/CHMS (U3UYECKOrO SKCIIEPHMEHTa M aBTOMATH3HPOBAHHOMN KOMITBIOTEPHOM 00paboTku
PE3yJIbTaTOB H3MEPEHHUH.

5. ©OpMHPOBaHHE YMEHHS BBIIEIHTD KOHKPETHOE (DU3MIECKOE CONEPIKAHME B NPUKJIaTHBIX
3a7a4ax Oynyien CrienHalbHOCTH.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OIIOII BO

Du3nKa OTHOCHTCA K 6a30BOi 4aCTH MPOrpaMMBI OakanaBpuara.

Kypc ©@usukm sBisercs 49acThio IOATOTOBKH — CHENHANMCTA IO HarpaBJIeHHIO
«MuHOBaTHKa» B By3e. DTO CBS3aHO C TEM, YTO CIELHATHCT JOIKEH, IIPUMEHSS 3aKOHBI
TIpUpO/Ibl Ha IPaKTHKE, YMETh HCIONb30BaTh, 0000IATh M aHAIHU3UPOBATH HH(OPMAIHIO,
CTaBUTL IETH H HAaXOIMThb MYTH HX JOCTH)XKEHHS B YCIOBHSX (DOPMHDPOBAHMS M DPasBHTHA
HHQOPMAIMOHHOro o0mecTBa. [ 3TOro HeoOXOOMMO BIALeTh KyJIbTYpPOH MEIIIJIEHH S,
CIIOCOOHOCTBIO K 06OGIICHMIO, aHATM3y, BOCHPHSTHIO HH(QOPMANNK, IIOCTAHOBKE LETH H
BBIOOpY IyTeH ee HOCTHKeHHs. M3ydeHWe MMCIMILIMHBI (GH3UKa IO3BOJHT O3HAKOMHTBCS C
COBPEMEHHOH Hay4HOH ammnaparypoif, BHIPaOTATH HABBIKM TPOBEJCHHS (HIHUECKOTO
IKCIICPUMEHTA ¥ aBTOMATH3HPOBAHHOH KOMIILIOTEPHOH 00PabOTKH pe3yIbTaToB M3MEPEHHIA.

Jns yenemnoro ocBoeHus Kypea obmelt GpU3NKH HeOGXOMUMBI, B TIEPBYIO OYepeb, 3HAHUS
1 YMEHHSA UX NPHMEHSATH 110 TMCHUILIHHAM: MaTeMaTHKa, HHpopMaruka. TpeGoBaHus K ypOBHIO
TIOATOTOBKH JUIS OCBOCHMS MIHCUUIUIAHBL BIaJeHHE 3HAHMAMH, YMEHHSIMH M HaBBIKAMH B
obmacth Kypca (GU3MKH CcpejHeil IKONBI, Kypca MAaTeMaTHKH (mddepennnansHoe u
HHTETPAIbHOE UCYHCIICHHUS, BEKTOPHAas anrebpa, BEKTOPHEIH aHaTH3).

3. KOMIIETEHIIMHA OBYYAIOIIETOCSI, POPMUPYEMBIE B
PE3VJIbTATE OCBOEHHUSA U CLHUILINHBL.

Ilocnenosarensnoe u3ydyenune (u3MKum BHIpabATHIBAET cnenupuyeckuif  MeTox
MBILUICHHUS, (PU3MYECKYIO0 HHTYHIUIO, KOTOPhIE OKa3BIBAIOTCS BECHMA IUIONOTBOPHBIMH H B
Apyrux — HaykaX. CreNHanucThl, IONy4YHBIIAE IIMPOKOE (PH3HKO-MATEMATHUECKOE
00pa3oBaHHe, MOTYT CaMOCTOSTENIBHO OCBAHBATH HOBBIE TEXHHUECKHE HalpaBlIeHHs,
YCIELIHO paboTaTh B HHUX, JIETKO IIEPEXOUTH OT PElIeHHs OLHUX 3374 K PELIEHHIO APYTHX,
HCKaTk HECTaHAapTHbIE W HETPAJUIMOHHBIE IYTH, YTO OCODEHHO BAKHO s
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MPO(ECCHOHANTBHOH MOOMIBHOCTH CHELHAINCTOB B YCIOBHSX YCKOPEHHOTO PasBHTHS
TEXHHMKH, KOI/la aMOpTH3aUMUS JOCTHXXCHHH KOHKPETHBIX Y3KOCIENHMANbHBIX 3HAHU
IPOUCXOUT YPE3BbIUAHO OBICTPO.

BaxHasi 1enb BeICIIEro 00pa3oBaHus — MOMYYHTH HAYYHOE TIPEJICTABJICHHE O IIPHPOLE
M METO/laX ee Io3HaHus. PHu3MKa KaK BelyInas HayKa O IIPHPOAE MIPAeT IIIABHYIO pOib B
JOCTHXKEHUH 3TOH 1eJTH.

Ilo cBoemMy CcOJAEpHKAHMIO M HAy4YHBIM METOIAM HCCIENOBaHUs (HU3MKA SBISETCS
MOTYYHM CpEACTBOM 00pa3oBaTENLHOIO M BOCIIHTATENLHOTO BO3JAEHCTBUS, MOMoras
PasBUTHIO YMCTBEHHBIX CIOCOOHOCTeH, (OPMHPOBAaHHIO HAy4YHOTO MHPOBO33PEHHS,
BOCIMTAHHUIO BOJIM U XapaKTepa IPH JOCTUKEHHH TOCTABJIEHHOMN IIeJH.

B pesynbrare ocBoenus ¢pusnku 06ydaromuiics J0MKeH 1EMOHCTPHPOBATE CIEIYIONIHE
pe3ynbTarsl 00pa3oBaHUS:

1) 3naTn:

(pyHnameHTanbHple  (DU3MYECKHE IOHATHS, 3aKOHB, M TEOPHH KIACCHYECKOH |
COBPEMEHHOH (M3MKHM; 4YHMCIIEHHbIE IOPSAKH BEIMYHMH, XapaKTepHBIE JUIS Pa3IHYHBIX
paszienoB QU3MKH;

OCHOBHBIE 33aKOHBl M NPHHIMIIBI, KOTOPHIM IOJYHHSETCS IMOBEACHHE Pa3HOOOpa3sHBIX
(usnyeckux Mozenei, a TaKKe, BHITEKAIONINE U3 ITHX 3aKOHOB CIEACTBAS U BO3MOXHOCTD
UX IIPUMEHEHHUS Ha MPAKTHKE;

TEOPETHYECKHE METOJBl IIOCTPOEHHS DEIIeHHs pPasHOOODAsHBIX 3a7ad IO dusuke u
METO/IbI ¥ IIPHHIIMIIEI IIOCTAHOBKH SKCIICPHMEHTOB B (DU3HKE;

OCHOBHBI€ METO/IbI KOMIBIOTEPHOM (DH3UKH;

OCHOBHBI€ IIPHHLUIIBI CBA3H (DU3UKH ¢ IPYTHMH HAYKAMHU;

HCTOPHIO PAa3BUTUS (DU3HKH;

BKJIaJ] OTEYECTBEHHBIX U 3apy0eKHBIX YUCHBIX B Pa3BHTHE (DHU3HKH.

2) YmeTn:

HOHATL TIOCTaBICHHYIO 3ajady; OPHEHTHPOBATHECS B KJIACCHYECKAX M COBPEMEHHBIX
IOCTaHOBKaX (pyHIaMEHTATbHBIX U IIPUKIAJHEIX (PU3HUECKUX 3a1adax;

MIPOBOIMTE (PU3HYECKHIT aHATH3 MPAKTHYECKHX 3a/a4;

npHOOpeTaTh HOBBIE HAYYHBIE U MIPAKTHYECKHE 3HAHUS, ONMPASCh HA METOMBI (DH3HKH;

TIPOBOJMTE OSKCIIEPHMEHTHl W O0OpaboTKy HaHHBIX C HCIIOJH30BAHHEM COBPEMEHHBIX
HHQOPMALMOHHEIX M KOMIIBIOTEPHBIX TEXHOJOTMH, JenaTh IpABHIIBHBIE BHIBOIBI H3
COTIOCTABJIEHHS PE3YNILTATOB TEOPUU H HKCIIEPHMEHTA;

ITMPOKO MCIOJIB30BaTh HAy4YHYIO, CHPABOYHYIO JMUTEPATypy, MHTEPHET-UH(GOPMAIMIO B
pasIMYHbIX BUJAX JEATEILHOCTH,

NPAMEHATh HAYKOEMKHE TEXHOJOIWHM M IaKeThl MPOrpaMM JUIS PelIeHHs MPUKIaTHBIX
3a1a4 B 0011acT QU3MKH U B APYTUX 00J1acTIX MPOodeCcCHOHATBHON eSTeIbHOCTH.

3) Bragern:

TEOPETHYECKUMU METOaMH Kypca obueit pusnku;

MATEMaTH9ECKUM aNnapaToM COOTBETCTBYIOMIMM TEOPETHUECKHM METOJaM Kypca obmieit
¢uzukwy;

METOJaMH aHallM3a U PEeLIeHUs 3a/1a4 110 (PHU3MKE;

annapaToM HHTErpalbHOrO MCYMCICHHUS A PELICHUS Pa3IM4HBIX 3a1a4, BO3HUKAIOLIMX
B (pu3HKe, TEXHHKE, DKOHOMHUKE;



METOJJaMM HCIIO0/IB30BAHHS KOMIBIOTEPA, HHTEPHET-TEXHOJIOTHH IIPH PEIIeHHH 331ay 10
¢dusmke;
HaBBIKAMH PabOThl B COBPEMEHHOI (hH3MYeCKON 1aG0opaTOpHy, METOIMUKOM TIOCTAHOBKH H
TNPOBEeNeHUs: (PU3UYECKOTO SKCIIEPHMEHTA, HABBIKAMH IPAMOTHOM 06GpaGOTKM pe3yIbTaToB
OIBITA ¥ CONOCTABIICHUS UX C TEOPETHYECKUMH JaHHBIMH;

HaBbIKaMH

CaMOCTOATENBHONW  paboTHI;

MH(DOPMALMH ¥ PENIeHHs CIIOKHBIX ¥ HECTAHIAPTHEIX 33/a4.
1) 3HaTh OCHOBHBIE IIOJIOXKEHHS, 3aKOHBI U IOHSTHA pusuxu (OITIK-1);
2) YMeThb npe/icTaBIATh afleKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHHIA HAay4HYIO KapTUHY
mupa (OIIK-1);
3) Buaaperb CIOCOOHOCTBIO BBIABIATH E€CTECTBEHHOHAYYHYIO CYIIHOCTH HpoGIeM H
IIPUBJIEKATH IS UX pelieHus pusnko-mareMaTuueckuit anmapar (OITK-1).

HaBBIKAMH OCBOEHHS OO0JbLIOro o0nEMAa

4. CTPYKTYPA U COAEP) KAHUE JUCIIUATLIMHBI (MOIY JIS)

O61mas Tpy 10EMKOCTB JUCIUILTHHEI COCTABIIsIET S 3auéTHble eaunuisl (180 yacos).

Buns! yuebHo#H paboTsl, O6bem DopMBbI
Ne |Paszpen BKJIFOYAs CAMOCTOATESbHYIO yueOHO# TEKYLIETO
/11 | JMCLMIUTMHEI (TeMa) paboTy cTyneHTOB H pabotsl ¢ KOHTPOJIA,
i TPYAOEMKOCTh npuMeHeHueM | dopma
5 % (B yacax) MHTEPAKTHBHBI | TIPOMEKYTOYHO
z 5 X METOMOB H aTTecTalii
< - ( B yacax/ %)
o g | =
F L E B
= & 3 8 3
= |EESEER, |
2 o O =) O
§ BEZggig= E
= E 8§82 80
I MEXAHHUKA
1 |Kunemaruka 2 1 4 1/33
NIOCTYNATENBHOTO
BpallaTeIbHOro
JBIKEHHS
2 | duHamuka 2. |2 2 1 4 1/20
NOCTYMNaTeNbHOTO
JBHKEHHS
3 | dunamuka 2 1 4 1/33
BpallaTeIbHOro
JBIKEHHS
4 | 3aKoHBI COXpaHeHHs 4 |2 2 1 4 1/20
IT OCHOBEI .
MOJIEKYJISIPHOU
OU3UKU U
TEPMOJIWHAMMKH
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TemaTHyecKHii mJIaH AHCIHHITIHHbI

I. Mexanuka

1. Beepenme. Ilpenmer ¢usnkd. MeTomsl (uU3MUeCKOro HCCIeNOBAHHA: OIBIT, THIIOTE3a,
9KCMIEPUMEHT, TeopHA. BakHehluue sTambl MCTOpHH (QH3MKM. Poib (GM3MKH B pa3sBUTHH TEXHWKH W




BIIMSHUE TEXHUKM Ha pasBuTHEe (usuku. Pomb dusMku B craHOBIeHHMH HHKeHepa. Ceash (H3HMKH C
APYTHMH HayKamH. Y CIeXH COBPEMEHHOMN (DHU3HKH.

2. KuHeMaTHKa IOCTYNATENRHOIO JIBMIXKEHHS. KuHeMaTHka Kak pasfen  MeXaHMKH.
Mexannyeckoe ABHKEHHE Kak mpocTeiias Gpopma ABHKEHHS MaTepun. MatepuanbHas Touka (uactHua).
Cucrema otcuera. HuepumanbHele cucTeMbl oTcuera. Pamyc-BeKTop. ITpMHUMN OTHOCHTENIBHOCTH
lanunes. Tpaexktopus. Paguyc kpuBusHbl Tpaektopuu. JluHeiHas CKOPOCTb M JMHEHHOE YCKOpEHHe.
TaHreHumansHOe ¥ HOpMabHOE yCKOpeHHs. CBA3b MEXKIY IHHEHHBIMHA H YIOBBIMM KHHEMATHYECKHMHU
BesimyuHamu. [TocTynaresibHOe ABHIKEHHE TBEPIOTO Tea.

3. JluHaMHKa NOCTYIATENLHOrO ABMIKESHHSI. JnHaMHKa Kak pasfen MexaHukd. [lepselii 3akoH
HeroToHa 1 noHsTHE HHEPLMATBHON CHCTeMBI 0TcueTa. BTopoii 3akoH HBIOTOHA 1 MOHSTHE CHITBI, MACCHI
W uMmmynbea. YpasHeHue nBuxkenus. Tpetuit 3akoH HbioToHa M mpefensl ero npumeHnMocTH. CHcTeMa
MaTepHabHbIX ToueK. LIeHTp uHepumH (1IeHTp Macc). TeopeMa o 1BHXKEHHM LIEHTPA HHEPLIMH,

4. BpamarensHoe JBI)KEHHE TBEPAOro Tena. IToHsTHe aGcomoTHOro TBeploro tena. MoMeHr
cunbl. MomeHT ummynbca. Moment wuepuun. Teopema Ilteiinepa. VpaBHeHHe MOMEHTOB (cBs3B
MOMEHTa HMIIyJbCa C MOMEHTOM CHIBI). YpPaBHEHHE BpAIIATEebHOTO [BIKEHHS TBEPAOTO Tela
OTHOCHTEJIbHO ~ HETOABHXKHOH OCH. KHHeTHYeckas 5Heprus Bpallaiollerocss TBEPAOrO Teja.
['upockonuueckuii adpexr. CeobGoaHbIe OcH.

6. 3aKOHBI COXpaHEHHMS. 3HauYeHWe M COAEPIKAHHE 3aKOHOB COXPAHEHMS B MeXaHWKe. 3aKOH
COXpaHEeHHMs HMMITybca. PeakTHBHOe [BIKeHHE. 3aKOH COXpaHeHHs MOMEHTa WMMynbca. PaGora,
SHEPrus, MOLIHOCTb. CBA3b MEMXKIy TNOTEHUMANLHON 3Heprved M cuioil. [TOHATHE CHIOBOrO MOMA.
KoHcepBaTHBHBIE W HEKOHCEPBATHBHbIE CHJIBL. 3aKOH COXPaHEHHS SHEPrMM B  MeXaHHKe.
KoHcepBaTHBHAS M JUCCHIIATHBHAS CHCTEMBI.

II. OcHOBBI MOIEKYIAPHOH QU3NKH M TEPMOIHHAMHKH

6. MoneKyIpHO-KHHETHYECKAs TEOpHs MIEAJbHOrO rasa. OCHOBHbIE IOJNONKEHUS
MOJIEKY/IIDHO-KHHETHYECKOH ~ TEOPHM  BemlecTBa.  MHKpPO- M MAaKpOCOCTOSIHHS — CHCTEMBL.
Makpockonuyeckue napamerpel. [lousTre uaeansHoro raza. MoKy spHO-KHHETHYECKOE TOMKOBAHHE
Temnepatypel. Yucno creneneii cBoGOmbI MoJeKynbl. BHyTpeHHss JHEPrHus HOEaJbHOro raza. 3akoH
PaBHOPACMPEAICICHHS SHEPIHH MO CTeneHs M cBoOO/bI. JlaBlieHHe ra3a ¢ TOYKM 3PEHHS MOEKYJISpPHO-
KMHETHYECKOH Teopun. OCHOBHOE YpaBHEHHE MOJEKYISPHO — KMHETHYECKOM TeopH. YpaBHeHHe
COCTOsHMsA HICATBHOTO rasa (ypasHenue Knaneiipona — Menpeneesa).

7. PeanbHble raspl. Cuisl MEKMOJIEKYJIAPHOTO B3aUMOJEHCTBUA B rasax. YpaBHenue Bau-mep-
Baanbca. MsorepMel peanbHOro rasa. MeractabunbHble cocTosHMA. KpHTHYeckoe cOCTOSHMe.
BHyTpennss sneprus peansHoro rasa. ekt Ixoysis — Tomcona. CkiKeHHE ra30B | MOTyYeHHEe HHU3KHX
TEMIepaTyp.

8. DnemeHTHI (u3nyeckoil KHUHETHKH. [ToHaTHe O (u3MuecKoli KUHETHKe. HepaBHoBecHsbIe
cucrembl. Bpems penakcauuu. SBnenus nepenoca.  [uddyzus. Koadpduument muddysumu.
TennonposoanocTs. Koadduiment tennonposoanoctn. BsizkocTs (BHyTpeHHee TpeHue). Koaddurment
BSI3KOCTH. JIMHaMHYecKas H KHHeMaTH4YecKas BA3KOCTb.

9. IlepBoe Hayano TepMONHHAMUKH. CTaTHCTHYECKHH | TEPMOJMHAMHYECKHI METOIBI.
Tepmomnnamuueckas cucrema. TepMoaMHAMHHECKHI npouecc. OCHOBHBIE TEPMOJMHAMHYECKHE
TOHATHA: BHYTPEHHAA OJHEprus, pabora, TemnoTa. YpaBHEHHe MEPBOr0 Hauana TePMOIHHAMHKH.
TennoémkocTs. 3aBUCHMOCTH TEMJIOEMKOCTH HMICANBHOrO ra3a OT BHAA npouecca. @opmyna Maiiepa.
PaGota, coBepiiaemas rasom npu usonpoueccax. AxuabaTHueckuii npouecc. Tenno€MKocTs TBepabIX
TeJ.

10. Bropoe Hayano TepMOIMHAMHKH. PaBHOBECHEIE H HEpABHOBECHBIE COCTOSIHHS CHCTEMBL.
OGparimble u HeoGpaTuMble npoueccsl. Kpyrosoii mpomece (uuki). DOpMYTHPOBKHM BTOPOro Havana
TepmoauHamMuky. Llnkn Kapuo u ero KITJ[ anst uneansHoro raza. TenoBble ABUraTeNy H XOJOIHIbHbIE
MamuHbl.  Makcumanbhbiii - KITJI  Tennosoro  meuratens. Ourponms. CTaTHeTHueckuii  Bec
(TepMoaMHAMMYECKas BEPOSTHOCTb). 3aKOH BO3PACTAHMS BHTPOMHH. CTATHCTHUECKOE TOJKOBAHHE
BTOPOr'O Hayajla TepMOAMHAMMHKH.




ITI. DnekTpHYecTBO H MArHETH3M

11. DnemMeHTHI TeopuH mons. CkansipHble ¥ BEKTOPHBIE NOJs B (u3Kke. [paauMeHT cKanspHOro
nons. Jlueprenuus BekTtopHoro mons. Porop BekropHoro mons. Oneparop 'amunstona (omeparop
«Habna»). Onepatop Jlaruiaca («wiannacuany»). HekoTopbie HHTErpaibHBIE TEOPEMBI.

12. Hanpsoxk€HHOCTH 3JIE€KTPOCTATHYECKOTO MOJS B BAKYYME. DIEKTpHUECKHH 3apsaj.
CoxpaHeHMe W HMHBapHaHTHOCTh 3apajga. JluckperHocts 3apsna. 3akoH Kynona. Ilonstue
3JIeKTpoCcTaTHYecKoro mnojs. CuioBble JHHHM (JIMHWM HaNpsOKEHHOCTH). [IPHHLMIT CyNepro3uuMH
3JIeKTpocTaTHYeckux  noseit.  IloTok  BekTopa  HampsikeHHocTH.  Teopema  T'aycca s
9NIEKTPOCTATHYECKOIO MOJii B BaKyymMe U €€ cBi3b ¢ 3akoHoM Kynona. [ludpdepenumanshas dhopma
Teopemsl ['aycca. [Tpumenenue Teopemsl I"aycca s pacyera nosei.

13. IloTeHnuan 3JIEKTPOCTATHYECKOrO IOJIsS B Bakyyme. PaGora cHil 3/1€KTPOCTATHYECKOTO
nosis. LIMpKyIauMs HanpssKEHHOCTH dJIeKTpocTaTHdeckoro noss. [loteHuuansHOCTh (KOHCEPBATHBHOCTD)
anektpocraTiyeckoro nons. Ilorenuman. PasHocte noteHuwanoB. CBA3p MeXAy MNOTEHIMAIOM H
HaNpsHKEHHOCTBIO  AJIEKTPOCTATHYECKOrO MOMA. DNEKTPHYECKHH IHIONb. ODJIEKTPHYECKHH MOMEHT
aMnoss (AunosbHeIH MoMeHT). [ToTeHLHan ¥ HANPSYKEHHOCTH NOJA AMNOJS. MOMEHT CHJl, A€HCTBYIOLIMH
Ha JIMTIOJIb BO BHELIHEM 3JIEKTPHYECKOM NoJie. DHePrust AUMONS B SNeKTPHYECKOM TI0JIE.

14. DnexkTpudeckoe 1ose B AHANEKTpHKaX. CBOGOIHBIE W CBA3aHHbIE 3apAfbl B BELIECTBE.
Croponnue 3apaapl. [Tonsapueie v HenonsapHeie MonieKyibl. Turbl audnexTpukos. MoHHas, s1eKkTpoHHas
M OpHeHTauuOHHas mnonspusauuu. [lonapusyemocte Monekynbl. [lonspuzoBaHHOCTE (BeKTOp
nonspusauui). OpHoponHas W HeogHOpoAHas nonspusauvd. CBsi3p MONAPH30BAHHOCTH C
MOBEPXHOCTHOH  IUIOTHOCTBIO MOJISPH3AalMOHHOTO  3apsijaa. JluasieKTpuueckas BOCIPHHMYHBOCTH
BelleCTBA M € 3aBHCHMOCTb OT Temreparypbl. Teopema laycca s JNeKTPUYECKOro mnonms B
JMBJIEKTPHKE. DJIEKTPHYECKOEe CMeLIeHHe (NEKTPUYECKas HHAYKLMA) B AUAJIeKTpHKe. JIusnekTpryeckas
MPOHULIAEMOCTh  Cpelbl. BbIYMCIEHHWE HANMPSKEHHOCTH JJIGKTPUYECKOrO IOJS B JMIJIEKTPHKE.
['paHuvHbIe yCIOBHS Ul 3JEKTPHYECKOro MOJS Ha rpaHHLe pasjena “AHANeKTPHK — IMAJIEKTPUK .
CerHeTosneKTpHKH.

15. Dnexrpuyeckoe 1mojie TNPOBOAHHKOB. PacrnpeneneHwe 3apsfioB B NPOBOJHHKE.
ONEKTPOCTATHYECKOE MOJIEé BHYTPU M CHapYy>KM NPOBOJHMKA. | paHHYHbIE YCIIOBHS Ha TIpPaHHLE
“IPOBOIHMK-BAKyyM”. DJIEKTpPH4YECKHe CBOICTBA MPOBOAAIIEH 060I0UKH. DIEKTPOCTATHYECKAs 3aII1Ta.
I'panuvHble  yclioBHS Ha rpaHuue “NPOBOJHHK-IMANEKTPHK”. DIEKTPOEMKOCTh  YEIAHHEHHOIO
NPOBOJIHHKA, CHCTEMBI IPOBOJHMKOB M KOHIEHCATOpa. OJEKTPHYeCKas IHEPrus CHUCTEMBI TOYEUHBIX
3apsi/ioB. DHEPrusl 3apsKEHHOrO INPOBOJHMKA, CHCTEMbl IPOBOINHMKOB W KOHJEHCATOpa. ODHEprus
3JIeKTpocTaTHUecKoro noust. O6bEMHas MIOTHOCTh SHEPTUH JIEKTPOCTATHYECKOTO MOJIS.

16. IlocTOSHHBIH MEKTPHYECKUH TOK. XapaKTepPUCTHKH 3/IEKTPHYECKOTO TOKA: TUTOTHOCTD TOKA,
CHJIa TOKA. YCJIOBHE CYIIECTBOBAHMA 3IEKTpHUYECKOro Toka. CTOpoHHHE CHIIbl. Pa3HOCTh MOTEHLHMANIOB,
HanpsokeHwe,  anekrpoiaswkywas  cuana  (OJIC).  Knaccuueckas — 2/eKTpOHHas — Teops
SJIEKTPOIPOBOAMMOCTH MeTas10B. 3akoHsl Oma u Jlxoyns-Jlenua B auddepenunansroii popme. 3akoHbI
Oma u Jhxoyns-JleHua B MHTerpanbHoii opme. 3akon Oma s HEOQHOPOAHOrO yyacTka uenu. [pasuna
Kupxroga. HeqoctaTouHOCTh KJIACCHYECKOH 3/1€KTPOHHOMN TEOPHHM 3JIEKTPONPOBOIMMOCTH.

17. MarauTHOE 11051 B BaKyyMe. 3akod Amnepa. Maruuthas uaaykums. 3akon buo — CaBapa—
Jlannaca. TlonsTue marnuTHoro mosst. IIpUHUMI Cyreprio3MUMM MAarHUTHBIX Tojei. MaruuTHOe mose
NPAMOJIMHEHHOrO ¥ KpYroBoro TokoB. Cuna AMnepa. MarHUTHBIH MOMEHT. BUTOK ¢ TOKOM B MarHMTHOM
none. MoMeHT cwil, JIEHCTBYIOLIMI Ha paMKy C TOKOM BO BHEIIHEM MarHHTHOM mnosie. Lupkynsius
BEKTOpa MarHMUTHOM MHIYKUWH. 3aKOH IOJIHOrO TOKa (TeopeMa O LMPKYJIALWH MHIYKLHMH MarHHTHOTO
noss) B Bakyyme. IIpumMeHeHHe 3aKOHa MOJIHOrO TOKA ISl pacyeTa MAarHWTHBIX NoJeif. MarHuTHoe rnojie
JJIMHHOTO COJIEHOMJA W TOpouja. MarHuTHoe B3auMozeiHCTBHE TOKOB. BHXpeBoe molie ABHKYILErocs
3apsja.

18. JIBrkeHME 3apsSsKEHHON YaCTHIBI B HIEKTPHYECKOM H MArHUTHOM NOJsX. Cuna JlopeHua.
JBikeHHe 3apsHKEHHOM HYacTHLbl B JIEKTPHUECKOM M MarHMTHOM mnoysix. Dbdexr Xowia. Vcekopurenu
3apSKEHHBIX YACTHLL.




19. MarguTHOE 1oJie B BelnecTBe. [ToHsTHe MATHUTHOTO MOMEHTa aroMa. MHKpPO- H MaKpOTOKH.
MonekynspHele Tokd. HaMarHHYeHHOCTB (BEKTOp HaMarHM4MBaHMA). MarHuTHas BOCHPHMMYHMBOCTH
BEIIECTBA M €€ 3aBUCHMMOCTh OT TEMIeparypbl. 3aKOH MOJHOrO TOKa (TeopeMa O UHPKYJIALUMH
HANpPSHKEHHOCTH MArHWTHOrO MoJis) B BemlecTBe. Hampsk€HHOCTH MarHUTHOrO MOJIi B BeLIECTBE.
MaruuTHas MPOHHIIAEMOCTh cpebl. MHAYKLMsS MarHWTHOrO 1oJjis B BellecTBe. I paHHYHbIE YCIIOBUS IS
MarHMTHOrO TOJIs Ha rpaHuie pasjena AByx cped. Tumsr marnerukoB. Touka Kiopu. [lomensl. Kpusas
HaMarHUYMBaHHUA.

20. DnexrtpomarHuTHas MHAYKUHUS. Onbir ®apanes. Maruuthpiii norok. OJIC HHAYKLHH.
OCHOBHOM 3aKOH 3JIEKTPOMarHWTHOM MHAYKUMH (3akoH apazes). BbIBOA OCHOBHOrO 3aKOHa
5MIEKTPOMArHUTHOW HMHIYKLMH M3 3aKOHa coxpaHeHus sHepruu. Ilpasuno Jlenua (3akon JleHua).
SlBnenue camoMHAYKUMH. UHIyKTHBHOCTB. MIHAYKTMBHOCTD JUIMHHOTO cosieHonza. TokH 3aMblkaHus
pasMbIKaHus LenH. SIBjieHHe B3aWMHOM MHIYKUMW. B3auMHas MHIYKTHBHOCTb. DHEPrUs MArHMUTHOTO
nosiss. O6bEMHAsA IIOTHOCT SHEPTHH MArHHTHOTO MOJIA.

IV. Kontebanusi 1 BOJIHbI

21. Mexannueckue koiebanus. CpoGoaHble (COOCTBEHHbIE) M BbIHYIKIEHHBIE KoneOaHHA.
JlubdepeHuManbHoe ypaBHEHHE TapMOHHMYECKMX KosnebaHMH W ero pemeHue. XapakTepUCTHKH
rapMOHHYECKMX KosieGaHuil. DHeprus rapMoHuueckux KkoneGauuii. CnoxkeHWe  OIMHAKOBO
HaMpaBieHHBIX (CKANAPHBIX) rapMOHHYecKHX KonebaHui. Meron BeKTOpHOH auarpammbl. Buenwus.
CnokeHHe B3aMMHO TMEPIEHINKYIAPHBIX (BEKTOPHBIX) rapMoHHueckHX konebanuid. ®urypsl JIuccaxy.
JluddepeHumranbHOe ypaBHEHHE 3aTyXalOWUX KoieGaHuH M ero peLieHHe. AnNEpHOAMYECKHH MpOLECC.
Yactota ¥ kod(uureHT 3aTyxaHus. JlorapupMuueckui NEKPeMEHT 3aTyXaHus W J0OpOTHOCTBb
konebarensHoM cucTemsbl. JIuddepeHupansHoe ypaBHEHHE BbIHYKACHHBIX KonebGaHMil W ero pelieHue.
AmmiMTyna ¥ (dasa npd BbIHY)XXIEHHBIX MEXaHMYECKMX KojebaHusx. MeXaHHWUeCKHH pe3oHaHC.
Pe3soHaHCHBIE KPUBEIE.

22. MexaHn4ecKkue BOJHBL. MexaHu3M 00pa3oBaHMsi MEXaHMYECKMX BOJIH B YNPYrod cpene.
TpoaonbHEIE U MONepeyHble BOJIHbL. BonHOBOE ypaBHEHHE M €ro pelieHHe. ['apMOHHYECKHE BOJHBI H HX
XapakTepUCTHKH. [IpUHLIMIT CYNeprio3HLMK BOJIH M IPaHMLIA ero NMpUMEHHMOCTH. Da3oBas CKOPOCTh H
nucnepcus BonH. [lonsTue o korepentHoctu. MHTepdepenuns BoaH. Croguune Bonnel. Dddext Honnepa
JUT 3BYKOBBIX BOJIH. YJIbTpa- U HH(Pa3BYKH.

23. DuekrpoMarHuTHble Kkonebanus. JluddepenumansHoe ypaBHeHue konebanuii B
konebaTenbHOM KOHTYpe W ero pewenue. JuddepeHunansHoe ypaBHEHHE  3aTyXalOUIHX
3NIEKTPOMArHUTHLIX  KosieGanuii W ero  pemeHwe. Yacrora H  KodQDHULUMEHT  3aTyXaHMs
3/IEKTPOMArHUTHOro Kosnebanus. JlorapiudMuyeckiil JEKpPEeMEHT 3aTyXaHMs M NOOPOTHOCTH KOHTYpa.
NuddepeHumansHoe ypaBHEHHE BBIHYXICHHBIX 3M1E€KTPOMArHHTHBIX KoleOaHHWH W €ro pelieHue.
AMIUIMTYIa ¥ (paza npu BIHYIKIESHHBIX JJIEKTPOMArHUTHBIX kosebanusax. Pesonanc B xonebarenbHOM
KOHTYpe. Pe30HaHCHBIE KPUBBIE [T HAMPSKEHUS U CHITbl TOKa. [lepeMeHHbIH TOK.

24 DnexkTpoMarHUTHBIE BOJHBL apajgeeBckas M MAaKCBEJUIOBCKAs TPAKTOBKH SBJIEHHS
3JIEKTPOMArHUTHOM MHAYKUMH. TOK cMelieHHs. OnekTpomarHuTHoe mnone. CucreMa ypaBHEHMH
Makcgenna. BonHOBoe ypaBHeHWe [Jis OSJIEKTPOMArHUTHOrO 1ojs M ero pemenue. CkopocTe
PACTIPOCTPAHEHHS SIEKTPOMATHUTHBIX BOJH B cpeax. OCHOBHBIE CBOMCTBA 2/I€KTPOMArHHTHBIX BOJIH.
Bexkrop [lolinTinra. Umnynbe snexrpomMarHuTHoro noJs. Ikana 3/1eKTpOMarHWTHBIX BOJIH.

V. Onruka

25. PacnipocTpaHeHHe CBeTa yepe3 TPaHuIly ABYX Cpell. DJeKTpOMarHWTHas MpHUpoJa CBETa.
[Mpunuun [Mofirenca. 3akoHbl OTPaXKEHUS U MpPeNOMIIEHHS. AOCOIIOTHBIN U OTHOCHTENbHBIH MOKa3aTesH
npenomienus. ITonHoe BHyTpeHHee oTpakeHue. CBeToBobl. ['eoMeTpHyuecKkas ONTHKA Kak NMpeaesbHbIH
ciiy4yad BONTHOBOH OoNTHKH. ONTHYECKHE HHCTPYMEHTBI.

26. Unatepbepenius cpeta. MoHOXpoMaTHYeCKHe W HEMOHOXpOMAaTHUYeCKHe BOJHBI. IIpuHumn
CyNneprio3sulilMH U HHTEHCHBHOCTD IMPH CJI0JKEHHH CBETOBLIX BOJIH. Onruueckas JAJTHHA ITYTH. Onruyeckas
pazHocTh Xoaa. Pacuer uHTep(epeHLMOHHOH KapTHHBI OT JBYX KOTEPEHTHBIX MCTOYHMKOB. [losmocei
PaBHOH TOJILUMHBI W pPaBHOrO HakioHa. MHoromyyeas uHTepdepenuusa. CnocoGel nomydYeHHs
KOTepeHTHBIX Jiyueid. MHTepdepomeTpsl.




27. Nudpaknus csera. Mpunuun [Nodirenca — ®penens. Meton 301 ®penens. IMpsmonuneiinoe
pacripocTpanenue cBeta. Jludpakuus @penens. Iudpakuus DpeHens OT KPYIJIOr0 OTBEPCTHS M
Kpyrioro nucka. Jludpakums ®payurodepa or GecKOHEUHO THHHOM npsiMoit wenu. Jludpakuus or
OTHOMEepHOH AU paKLHOHHOM pemeTkn. [ToHsTHE 0 rojiorpauu.

28. Ilonspusamus ceera. EcrtecTBeHHbI 1 MOJIAPH30BaHHbIA cBeT. CTeneHb MONAPH3ALIMH.
llonspusaums cBeTa Npu NpesOMICHHH H oTpaxkeHuH. 3akoH bproctepa. Ilonspusauus npu aBoitHOM
smydenpenomierun. [onspouns: u nonspusaukonssie npusmsl. Ionspusatopsi 1 aHanM3aTopel. 3aKoH
Mastioca. MckyccTBenHas onTuyieckas aHu30Tporus. ONTHYecKas aKTHBHOCTS BelllecTBa.

29. lucnepcus csera. HopMmanbHas ¥ aHOMAIbHAS aucnepcHd. Metonsl HabmoneHus
aucnepcuu. [IpusmMaTHaecKuit U AuppaKHOHHBIH crexTpel. Ilornomenue ceera. 3akon Byrepa.

5. OBPA3OBATEJIBHBIE TEXHOJIOI' MU

1. Jlexumonnas cucreMa 06yueHHs (TpaIULMOHHBIE JEKLHOHHEIE U JabopaTopHEIe
3aHATHS) C HCIONB30BAHUEM IIPEAMETOB My3es JIEKIHOHHBIX JEMOHCTpalHii u
YCTPOUCTB (PU3NYECKOTO MPAKTHKYMa.

2. Ilpnumenenue MyIBTHMENA TEXHONOTHIA: IPOBEIEHHE JICKITHOHHBIX I NPaKTHYECKHX
3aHATHH C HCHONL30BAHMEM KOMIIBIOTEPHBIX IPE3eHTAINA, JEMOHCTPALHOHHEBIX
BUJICOPOJIMKOB € TIOMOLIBIO KOMIBIOTEPHOTO MpoekTopa, 9BM u Teneskpana.

3. VHdopMalMOHHO-KOMMYHHKAIHOHHBIE TEXHOJOTHH JUIS MOHHMTOPHHIA, KOHTPOJS M
OICHKM TEKyUIeH y4eOHOMH AeATENbHOCTH CTyHEHTOB (MHTEpHET, Skype, y4eGHO-
MeToanecKui kommieke Bal'y na miatgopme Moodle u zp.).

6. OLHEHOYHBIE CPEJACTBA JJISI TEKYIIETO KOHTPOJIS
YCHEBAEMOCTH, IIPOMEKYTOYHOM ATTECTAIIAM ITO HTOTAM
OCBOEHMSI JUCHMIUIAHBI M  YYEBHO-METOJIWYECKOE
OBECHIEYEHUE CAMOCTOSITEJIbHOM PABOTBI CTYIEHTOB

JU11 KOHTpOINIst paboThI CTYIEHTOB, a TAKKe I CTUMYJTUPOBAHMS CHCTEMATHYECKOTO
W3Y4CHHS Kypca (U3HKH B TEYEHHE CEMECTPa MpPeXyCMOTPEHb pertuHr-koHTpony. OHu
MPOBOJATCS B IIMCBMEHHOM (hopme

BOMNPOCBHI IS TIPOBENEHUS PEUTUHT-KOHTPOJIEM

PeiituHr-konTposNel

1. Jluneiinas ckopocTs u jmHeiHOE yekopenue. TaHreHIHATBHOE 1 HOPMAIIbHOE YCKOPEHHSI.
CBs13b MeX1y THHEHHBIMHA U YTIOBBIMH KHHEMATHYECCKHMH BEIHIHHAMH.

2. 3akoHsl Hel0TOHA ¥ MOHATHE MHEPLHAIBHOH CHCTEMBI oTcueTa. [IoHATHE CHITBL, Macchl U
UMIIYJIbCa. Y paBHEHHE JIBH)KECHHS.

3. Moment mmepumn Tena. Teopema [refinepa. MomeHT cumbsl. MomenT UMITyJIbCa.
YpaBHEHHE MOMEHTOB.

4. Pabota 1 3HEprus B MeXaHHKe. 3aKOHbI COXPaHEHHH.

5. Crcrema ypasHeHwit rasouaamMuky. JIBIDKEHNE TeN B SKUIKOCTSIX M [a3ax.

6. IlonaTHe mmeansHOro rasza. OCHOBHOE YPaBHEHHE MOJEKYJISPHO-KHHETHYECKOH TEOPHH.
YpaBHEHHE COCTOSHHUS HICATBHOrO ra3a (ypaBuenune Knaneiipona — Menzeneesa).

7. Ypaeuenue Bau-nep-Baansca. M3orepmsl peaJlbHBIX ra3oB.

8. MeracrabunpHoe coctosaue. Kpuruueckoe cocTosHHe.

9. BHyTpeHHSIs SHEPIHsl PEATBHOTO rasa.

10. 3dpext Jxoyis — Tomcona. Cxxuxenne razos u NOJIyYCHHE HU3KUX TEMIepaTyp.
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Peiiruar-konTpoanNe2

1. SIBnenus mepenoca: muddysus, TEMJIONPOBOAHOCTD, BA3KOCTD.

2. OCHOBHBIE TEPMOJMHAMHYECKHE MOHITHS: BHYTPEHHSsS 3Heprus, paboTa, TerioTa.
YpaBHeHHE NepBOTo HaYaIa TePMOJHHAMHKH.

3. OOpaTuMble B HEOOPATHMBIE TIPOLECCHL. Kpyroso#t npontecc (mukin). Iukn Kapro u ero
KIIJT juts mpeansHOro rasa.

4. DHTponus. 3aKOH BO3PACTAHMS SHTPOIIHH.

5. 3akom  Kynowa. HanpskeHHOCTSH JNIEKTPOCTATHYECKOr0  mojsd.  IloHsTHE
JIEKTPOCTATHYECKOro noist. [Ipunumn cyneprnosuuuu snekTpuaeckux nose.

7. Teopema TI'aycca [uis 37EKTPOCTATHYECKOTO TIONS B Bakyyme. IlpumeHeHue Teopemsl
I'aycca muis pacyera noseii.

8. Ilorennman. Pasnocts mortennmanos. CBs3b MEXIy TOTCHIHAJIOM M HaIpsKEHHOCTHIO
AJIEKTPOCTATHYECKOT'O ITOJIS.

9. lonsipu3oBaHHOCTE. JIU3IeKTpHYeCKas BOCTPHIMYMBOCTE BEIIECTBA H €6 3aBHCHMOCTD OT
TEMIIEPATYPHI.

10. Pacnpenenenne 3apsioB B MPOBOIHHMKE. DJIEKTPOCTATHYECKOE 1101 BHYTPH M CHApPYKH
NPOBOJHHUKA. DIIEKTPOCTATHYECKAS 3AIUTA.

11. XapakTepHCTHKH OEKTPHYECKOTO TOKA M YCIOBHS €ro CylIecTBOBaHUA. PasHoCTh
TIOTEHIMAIOB, NICKTPOABHIKYIIAS CHIIA, HANIPSKEHHE.

12. MaruuTtHast wHAyKuMs. 3akoH Buo — CaBapa. [lonsTue marauTHOrO moms. ITpuHIun
CyNEPIO3HIIMK MarHMTHBIX 110JIeit. MarHHTHBI MOMEHT.

13. JIBukeHne 3apsKeHHBIX YacTHIL B IEKTPHYECKUX U MarHUTHBIX IOJISIX.
PeiiTuHr-KoHTp0ILN3 '

1. IToHATHE MATHATHOrO MOMEHTA aTOMA. MonekynsapHsie TOKH.

2. Tuner marsetnkoB. Kpupas Hamaranausanus. Touka Kropu. JlomeHsL.

3. Onpir  ®apames. MarHuTHBII — TOTOK. OJIC  wuHpykimu. OCHOBHOH  3aKoH
SIEKTPOMArHUTHOW MHAYKIuH. [Tpasuio Jlenna.

4. CroGoaHEIe M BBIHYX/ICHHBIE KoNeGanus. ['apMOHUYECKHEe MEeXaHHUIECKHE KONeOaHMS i uX
XapaKTePUCTHKH. DHEPIHs TADMOHHYECKHX MEXaHHYECKHUX KOJIeGaHMUIL,

5. 3aryxalompe MeXaHHMYECKHE KOJIeGaHHSL. Yacrora, xoabduument 3aryxanmus,
JNorapu(pMHUYECKHH TeKPEMEHT 3aTyXaHHSI MEXaHHYECKHX KOTeOaHHUIi.

6. BelnyxieHHBIe MexaHHYeckHe Konebanns. MexaHuueckuii pe30HaHC.

7. Mexauu3m 00pa3oBaHHA MeXaHHYECKHX BOJNH B ynpyro# cpene. IlpomonsHble W
TorepeyHble BOJHBL. BoNHOBOE ypaBHeHHe H ero pemenme. |'apMOHHYECKHE BOTHBI W HX
XapaKTePHCTHKH.

8. KoneGarenpupli kontyp. I'apmonmueckue DIIEKTPOMArHUTHBIE KOJNIEOaHHS M HX
XapaKTEPUCTHKH.

9. 3aryxaromme 3€KTPOMATHHUTHBIE KOJIeGAHMSL Yacrora, ko3bdumenT 3aryxanus,
JIOrapu(QMUYECKHH JIEKPEMEHT 3aTyXaHHs SJIEKTPOMArHUTHEIX ~ KojeOanui. J[o6poTHOCTE
K0JIe0aTeIbHOTO KOHTYpa.

10. BrmHYX€HHbIE 3]€KTPOMATrHUTHbIE KONEOAHMS. Ammmtyna ¥ (asa BBEIHYXIEHHBIX
JIEKTPOMArHHTHBIX KOJIeOaHwmii.

11. Cucrema ypaBuenuii Makcseuia. ONeKTPOMarHUTHOE TIOJIE.

12. OnextpomarnutHas mnpupoma csera. IlpuHuun IroilireHca. 3aKOHEL OTPaXEHUS H
NpeoMIeHUs. AGCONIOTHBIH M OTHOCHTEIBHBIHA MoKa3aTeH nperoMieHus. [TonHoe BHYTpEHHEE
oTpaxkeHue. CBETOBO/IBI.

13. Onrtuyeckast mmHa myta. OnTHueckas pasHocTe Xona. Pacuer uHTepdepenimonnoit
KapTHHBI OT ABYX KOT€PEHTHBIX HCTOYHHUKOB.

14. Ilpunmun Troiirenca — @penens. Merox 30H Openens.  [Ipsmonuneiinoe
pacrtipoctpanenue ceta. [ludpaxims OpeHess Ha KpyrioM OTBEPCTHH U JHCKE.
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KAYECTBEHHBIE BOIIPOCBHI VIS MOTOTOBKH K PEUTHHI-KOHTPOJIIO

OcHOBBI KJIACCHYECKOH MeXaHHUKH

Bapuanm 1

1. Yactuua maccoii m ABHXKETCH 3aMEITIEHHO
N0 OKPYXHOCTH C LEHTpoM B Touke (O co
CKOpOCTBIO U . VYKasatb Ha pHCYHKeE
HANpaBJIeHHs BEKTOPOB YIJIOBOH CKOpOCTH

(), MOMeHTa umITynbca Lg OTHOCHTENBHO
ToukH O, MPOEKLMIO MOMEHTAa MMIyJIbca Ha
cb z L., HopmanbHoe Wp, TaHreHumanbHoe

Wt wnonnoe W yckopenus.

oCb 8paujeHus

m /

5|

2. Kak onpeziensercs MOMEHT HHEpLMH Tena?
3. Kak onpepnensercs MoMeHT cuibl? YKa3aTh

Ha PHCYHKE BEKTOp MoMeHTa cuisl M
OTHOCHTENBHO TOUkH O.

@ Z

F
O

4. TloTeHuManbHas  JHEPrHs  YaCTHILBI
OMHChIBAaeTCs BblpakeHHeM E, = 2x — 3x2
[lpy kakom 3HaueHMH x yacTHua Oymer
HaXOJMTLCS B PABHOBECHH?

5. CdopmynupoBarh 3aKOH COXpaHEHHs
umiysbca. IIpy KakMX YCIOBHSX peasbHO
BBITIOJIHAETCS 9TOT 3aKOH Ha 3emuie?

6. Hanucarth ypaBHeHHe NBHIKEHHs A Tesla
Maccoi m B Moje CHIbl THKECTH 3eMiu
(cunoit conpoTHBIeHUs NpeHeGpeus ).

Bapuanm 2

1. Opuoponueiii  auck  Bpamjaerca ¢
3aMe//IEHHEM BOKDYI' OCH, MpOXOsUIEd uepes
LHEHTP [MCKa MNEPNEeHAMKYISAPHO I[UIOCKOCTH
nMcKa. VYKazaTh Ha pHCYHKe HanpasJieHus

MOMEHTA

BEKTOPOB YIVIOBOH ckopocTH @),

- 1
ummyiasca Ly, yrnosoro yckopenus €,

MomeHnTa cunel M) .

Q‘@

2. Cdopmynuposats Teopemy LlTeiinepa.
3. Kak onpezensercs MOMeHT umnysisca? Ykas3ath

Ha PHUCYHKE BEKTOp MOMEHTa ummynbca L
OTHOCW"&JIBHO ToukH O.

® 7z
F
0]
4. [ToTeHumanbHas SHEprus YacTHLBI

OMHChIBaeTCs BbipaskeHueM E, = 3x' ~ 12x. IIpu
KaKOM 3HAYeHHH X YCKOPEHHE 4YacTHLBI Oyaer
paBHO HYJHO?

5. CdopmynupoBaTh  3aKOH  COXpaHEHHs
MexaHu4ecko sHepruu. Ilpu kakux ycnoBusx
peasbHO BBINOJHAETCS 3TOT 3aKOH Ha 3eme?

6. HanucaTe ypaBHeHHe HABHXKEHMs i Tena
Maccoi m, Ha KOTOpPOe JEHCTBYET TOJILKO CHIla
COINPOTHBJIEHHS, TPONOPLHOHAIBHAS CKOPOCTH
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7. 3aBHCMMOCTb MOTEHLHAILHON HEPTHH OT
KOOPAMHATHI NPUBEEHA HA PUCYHKE.
Hapucyiite rpaduk kauecTBeHHOIH
3aBHCHMOCTH CHJIbI NOJIA OT KOOP/AMHATEI.

napabona

(x = 0 — Bepuwuna napabonwr)

Eg

X
8. Kakue monokeHus  creayiomero
YTBEPIKIEHHS  CrpaBeIHBbI? MomeHT

HUMITYJIbCA TeJla OTHOCHTENILHO OCH 3aBUCHUT:
a) OT Macchl Tea;
0) MOMeHTa CHJIBI;
B) MOJIOXKEHHS OCH;
I') CKOPOCTH Tena.
O60ocHOBaTh OTBETEI.
9. YenoBek CTOMT Ha BpalIAlOIEics cKaMbe
JKYKOBCKOTO ¢ TSIKEIBIM CTEPKHEM B PyKax,

PacrnoNOXeHHBIM  TrOPU30OHTANBHO.  Ecnu
CTCPIKEHb  IMOBEPHYTbH B  BEPTHKAJILHOE
TI0JIO’KEHHE, TO:

a) YMEHBLIUTCS MOMEHT MHEpLHH

CHCTEMBI;

) YMEHBLINTCS YIIoBas CKOPOCTD;

B) MOMEHT HMITyJIbCa CHCTEMBI He
H3MEHUTCS;

I) YMEHbIIMTCH KHHETHYECKas SHEPrus
CHCTEMBI.

BeiOparb npaBUIbHBIE YTBEPXKACHHUS W
060CHOBATH.

Moutexy 1spHO-KHHEeTHYECKAS TEOPHsT

Bapuanm 1

L 3anucartsb OCHOBHOE YpaBHEHHE
MOJIEKYJIAPHO-KHHETHYECKOMH TEOPHH.
2. Kaxog cmbicn dyHKIME pacnpenesnenus?

3. Hanmucate  cdopmyny  onpenenenus
CPEeHero 3Ha4Y€HHs HEKOTOPOH BEJHYHMHBI X,
3Has QYHKLMIO pacripenenexus f{x).

4. Teno mnepexomur u3 cocTosHHa 1 B
COCTOSIHHE 3 OOMH pa3 TOCPEICTBOM
npouecca 1-2-3, a npyroii pas 1-4-3. B kakom
Npouecce M3MEHEHHE BHYTPEHHEN SHEpruu
Gonbiue: AUi.o.3 uiiu AUi43?

I'a3 upeansHbIH.

7. 3aBHCHMOCTB CHIIBI MOTEHUHANIBHOIO IMOJIA OT

KOOPIMHATBI

INpHBEACHa Ha PHCYHKE.

Hapucyiite rpaduk kauecTBeHHOMH 3aBHCHMOCTH
NOTEHLMAIbHOMH 9HEPTUH OT KOOPAHHATEI.

F

Bepwuna napa6onw

&

8. Kakue myHKTBI Ccliefyrouiero yTBepkaeHHs
cripaBeUIMBbI? MOMEHT HHEPLMH TeJla 3aBHCHT:

a) OT MOJIOYKEHHS] OCH BPALICHH;
0) MOMEHTa CHIIBI;

B) Macchl TeJa;

r) yrJIOBOrO YCKOPEHHs Tena.
OG6G0oCHOBATh OTBETEHI.

9. B kakux cucremax orcueTa JeiCTBYIOT
ueHTpobexHas cuna u cuia Kopronuca?

HACAJBHOI0 raza ¥ Ha4yaJjia TEPMOAHHAMHUKH

Bapuanm 2

1. Yro HazeIBaeTCA 4MCIOM CTeneHeil cBOGO/bI
MEXaHUYEeCKOH CHCTEMBI?

2. KakoB cMbIC1 yC/IOBHS HOPMHPOBKH (DYHKLIMH
pacnipezesnieHus? '
3. BblpasuTh BepOATHOCTh 4Yepe3 (DyHKIHMIO
pacnpeneneHus.

4. Teno nepexoauT U3 cocToaHms | B cOCTOSHME
3 oaun pa3 nocpeacTBoM mpouecca 1-2-3, a

Jpyroi

pas 1-4-3. B «kakom mnpouecce

H3MEHEHHE BHYTpeHHeH sHepruu Oonbie: A U
23 unu A Uy43? a3 upeanbHslii.
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Pl 2 3

1 4
v

|
9. Uemy paBHO 4MCIIO CTeneHeit cBOGOIbI s
mosiekynel CO; ¢ yuetom kosebGaTensHOro
JBIKEHUS MOJIEKY.J1?
10. B paByx cocynax mnpd KOMHATHOI
Temrneparype XpaHuTcs mo 1 momwo raza. B
MEPBOM COCY/IE T'a3 COCTOMT M3 OJIHOATOMHBIX
MOJIEKY/I, 2 BO BTOPOM — H3 JBYXATOMHbIX.
Onpenenuts  OTHOWIEHHE BHYTPEHHHX
SHEPrui oTux rasos U,/ Uh?

-
—
-

2 3
%

9. Ilpu kakux ycnoeusx (1o p u T) ra3 MOxHO
CYMTATh UJIEATEHEIM?

10. B 1mByX cocymax nmnpM  KOMHATHOM
TemrnepaTtype xpaHurcd no 1 momo raza. B
[IEPBOM COCY/Ie I'a3 COCTOHT M3 OJHOATOMHBIX
MOJIEKYJl, & BO BTOPOM — M3 TPEXATOMHBIX.
Onpenenuts OTHOLIEHHE MOJISIPHBIX
TEIUIOEMKOCTEH 3THX ra30B MNPH MOCTOSHHOM
obveme?

DJIEKTPOCTATHKA H NOCTOSHHBIN TOK

Bapuanm 1
1. Cdhopmynuposate Teopemy Iaycca mis

BekTopa E.

2. Hanucatb rpaHW4HbIE YCNOBMA JUIA
HOPMQJIbHBIX ~ COCTABJIAIOIIHX  BEKTOPOB
HAMpPKEHHOCTH H SIIEKTPHYECKOTO
CMELIEHHs Ha TPaHHLIE ABYX [HIIEKTPHKOB.

3. B uéM CMBICI 9NEKTpPOCTaTHYECKOH
3aLUMTHI?
4. Yemy paBeH MOTeHLUHal B LEHTpe
3apsDKEHHOr0  Kombla @o? OOBACHHUTE.(CM.
PHCYHOK)

Q

5. Tlonas s3apsxeHHass cdepa okpyxeHa
C(EpUYECKHMHU CIIOSIMH JIM3JIEKTPUKOB (CM.
PHCYHOK)

E e=2

.
[TocTpOHTE 3aBUCUMOCTE HAIPAKEHHOCTH OT
panuyca E(r).

6. DwBuYeCKM  CMBIC  [IAIEKTPHYECKOi

Bapuanm 2
1. Cdopmynuposats Teopemy Iaycca s

Bektopa D .
2. Hanucarb rpaHW4Hble  YCNOBHS  JUis
1

TaHr€HIHAJIbHBIX COCTaBJISIIOIIHUX BEKTOpPOB E‘E
1

H DT Ha IPaHHLIE pa3fena JByX JAHITEKTPHKOB.
3. Hanucate BBIpaXKEHHS U151 TUIOTHOCTH 3HEPTHH
3JIEKTPUYECKOrO IO,

4. UYemy paBHa HampsHKEHHOCTb B LEHTpe
3apsSHKEHHOro Konbla Eo (CM. pUCyHOK)?

.2

5. [Tlonas 3zapsxenHas cdepa okpyxeHa
ChepHUYECKUMH  CIOSMH  [IHAJIEKTPHKOB  (CM.
PHCYHOK)

NN s
\

W)

W)

HOCTPOHT!: 3aBMCHMOCTbB NOTEHLHAJIA OT paauyca

o(r).
6. @uzn4eckuii CMBIC]I BEKTOpa
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TPOHHLIAEMOCTH CpeIbl.
7. UTo Takoe 2J1eKTPOABMKYILIas cuna?

8. Copmynuposars 1-it 3akon Kupxroda.
9. 3anucath 3akoH OMa B JIOKabHO# (opMme.
10. Cyts  Kknaccuyeckoli  3/1eKTPOHHOI
TEOPHH 3JIEKTPONIPOBOAMMOCTH METAJLIOB.

11. PaccunraTs umpkyssumio Bektopa £ no
3aMKHYTOMY KOHTYpY ABCDA wu cpenats
BBIBO/IbI O MOTEHLHATBHOCTH 10151,

Al— — | LB

By s Wl o L

C
E E

C

MONSPU30BAHHOCTH P .

7. Yro Takoe HanpspkeHHe?

8. Chopmynuposars 2-ii 3akon Kupxroa.

9. 3anucars 3akoH J[xoyns—JleHua B JoKanbHOMN

dbopme.
10. B uéM  COCTOMT HENOCTATOYHOCTE
KJIACCUYECKOMH 3/IEKTPOHHOM TeOPUH

SNIEKTPOIPOBOAHMOCTH METAJLIIOB?

11. Paccuurare umpkynsumio Bektopa E 1o
3aMKHYTOMY KOHTYpY ABCDA W cnenatsb BeIBOJBI
0 MOTEHLHAJIbHOCTH TOJIA.

W

MaruuTHoe mose u JIEKTPOMArHUTHAaA HHAYKIHS

Bapuanm 1
L. Packpeith [IOHSATHE. MarunutHas
HHOYKIUS, €€ CMBICIT.
2. CdopMynHpoBaTh 3aKOH MOJHOrO TOKA

1 BekTopa B .
3. CdopmymupoBaTh IpaHHUHbBIE YCIOBHS
A TaHFeHUWATBHBIX  COCTABJISIIOLIMX

BekTopoB B u H .
4. YeMy paBeH MAarHWTHbIi MOMeHT P,

BUTKa ¢ Tokom I? Kyna on Hanpaenen (cm.
PHCYHOK)?

D

K

5. B uéM  3akniouaercs  sBieHHe
3JICKTPOMAarHUTHOH HMHIYKLHH, YeMy paBHa
SAC? Chopmynuporats npasmio JleHua.

6.ITpoBoasIas mepeMbIuKka JBHIKETCS BIO/b

MPOBOAAILEH PaMKH CO CKOpPOCTBIO U B

MarHutHoM mone B . Vkasate HanpabieHHe
UHAYKLHMOHHOIO TOKA.

|

Bapuanm 2
1. Chopmynuposare 3akon Buo u Capapa, ero
(bH3HYEeCKHii cMBICT.

2. 3aK0H MoJIHOTO TOKa /1A BekTopa H .

3. T'panuuHbie yCTIOBHMA 1711 HOPMAJIbHBIX
COCTaBJAIOINX BeKTopoB B u H

4Yemy paBeH OpOMTANbHBIA  MarHMTHBIH
MOMEHT P, OJJIeKTPOHA C 3apiioM e u

CKOpOCTBIO U ?

Vkasathb ero HanpaejieHHe (CM. puc.).

e .
5. SBnenue CaMOHMHIYKIIHH H
B3aUMOMHIYKIMH, ux D]JIC.

CI-

6.1lpoBonsiias nepeMbluka JBKETCS BAOJb
1
MPOBOAIIEH paMKH CO CKOPOCTBIO U B

MarHuTHOM none B . Vkazats HarpapJIiCHHE
HHAYKIHOHHOIO TOKA.
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1

10. Mpupona dpeppomarueTama.
Mexanuyeckue
Bapuanm 1

1. Yro HaseiBaercs dazoii rapmonmueckoro
KonebaHus?
2. Kakoea pasHocTs (haz mByX MasTHMKOB

(BTOpOrO  OTHOCHTENBHO  TepBOrO)  (cM.

PHCYHOK)?

1 2 7
Kpaiinee nonoocenue

3. Touka yuacTByeT B JByX B3aUMHO

NepNeHAUKYIApHBIX  KojeGanusax.  Kakas

urypa Juccaxy y(x) nomyuaercs, eciu

¥y = 2cosnt,
x =4cos(nz + n/2).

4. Cnoxure rpauyecky ABa rapMOHHYECKMX
O/TMHAKOBO HAMNPABIIEHHBIX KOJIEOAHHs PaBHBIX
MEPHOIOB, HO  CMEIIEHHBIX 0o  (hase
OTHOCHTENILHO JIpyr JApyra Ha T, aMILTMTYbl
CooTHOcATCA Kak 3 : 1. Byner nu konebanue
rapmMoHuveckum?  Yemy paBHa  uacToTa
CIOKHOr0 Konebanus?

5. laHo HanpaBlieHHe CMELEH S YaCTHIL,
Kyna newxercs Bonna (Bneso, Bnpago)?

6. Hanucats muddeperumanshoe ypasuenue
3aTyXalluX KonebaHMii U ero pelueHmue.
Kakos cmbicn koaddrupenTa 3aTyxanus,
J106pOoTHOCTH?

7. JlaHO YpaBHEHHE BOJIHBI

¥ A sin2n(t/Tx/\), rne A, T, A
TNIOJIOYKHUTENBHBIE BEJIMYHHBI, KOTOpbIe
ONMHCBIBAIOT BONHY. YeMy paBHa CKOpPOCTB
BOJIHBI?

8. Yro Takoe (aszoBas ckopocTs, rpyrmosas
CKOPOCTB BONMH?

9. Yro HasbIBaeTCs uHTEpdepeHLpeii Boau?
10.  Tlepuwon  xoneGanmii  mpyskMHHOrO
MasTHMKa paBeH 7. Maccy MasTHuKa
yBenuuuiH B 4 pasa. Kak uaMmenurcs nepuon
KonebaHui?

I3

10. ITpupona nuamarneTnsma.
KO0J1e0aHHS U BOJIHBI
Bapuanm 2

1. Yro HasbiBaeTcs mMHHOMN BOJIHBI, BOJIHOBBIM
YUCIoM?

2. KakoBa pasHocTh (a3 mByX MasTHMKOB
(BTOPOro OTHOCHTENEHO MEpBOro) (cM. PHCYHOK)?

I 2 4
Kpaiinee nonoocenue
3. Touxa yuacTByer B JByX B3aMMHO

NEPNeHAMKYIApHBIX Konebanusx. Kakas durypa
Jluccaxcy y(x) nomyyaercs, eciu
Y =2cosnt,

x = 4cos(nt + 7).

4. Cnosxure rpapuuecku aBa rapMOHHYECKHX
OMHAKOBO HATPABJIEHHBIX KOJebaHus, y
KOTOPBIX YaCTOTEI COOTHOCATCS Kak 1 : 3, a
amIuuTyibl Kak 2 : 1. Byner nu koneGanue
rapMoHH4eckum? YeMy paBHa 4acTOTa CIOKHOIO
Konebanus?

5. JlaHo HanpaBieHHe CMeILeH s YaCTHIL, Kyna
JABHIKETCS BOJIHA (BJIEBO, BIIPABO)

6. Hanucare BonHOBOE ypaBHenue. [ToscHHTS ero
CMBICI

7. CMelleHHe YacTHLl CPebl B MIOCKOM Gerymeii
3BYKOBOM BOJIHE BBIPAXKAETCAd COOTHOLIEHHEM
E=En-cos(ot—xx). Haiitu ckopocTs cMereHHs
YacTHL B 3TOH BOJIHE.

8. Kak obpasyercs crosuas Bonna? Onucarh eé
XapakTepHble ocobenHocTH. Hanucats ypasHenue
CTOSYEH BOJTHBI.

9. Kak obpa3syrores Guenus?

10. Yto HasbiBaeTCs MEXaHHMYECKMM PE30HAHCOM,
PE30HAHCHOM 4acTOTOH?
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Bapuanm 1
1.CopmynupoBats npunLmn [oiirenca.

2. OnTHyeckas IJHHA MyTH.
3. ITonocel paBHO# TOJILIMHEL

4. ludpaxums Openens.
5. EcTecTBeHHBIH M MONSpU30OBaHHBIH CBET.

6. Ha myTu ecTecTBeHHOro cBeTa MOMEIIEHBI
nBe TUTACTHHKH TYpMaJIMHA. ITocne
NPOXOXK/IE€HHsI MIACTHMHKM | CBET MONHOCTBIO
nosisipusoBad. Eciu J; v J> — MHTEHCHBHOCTH

Onruka

Bapuanm 2

1. Cdopmynuposats 3aKOHBI
TPEIOMIIEHHA.
2. OnTHyeckas pa3HOCTh XOJa.

3. ITonock! paBHOrO HaKJIOHA.

OTP@XKEHHS M

4. Mudpakumus Opayurodepa.
5. IlonApH3aLMK NPH OTPKEHHUH H

NpeIOMIIEHHH.
6. VYronm Mexay IJaBHBIMH  [UIOCKOCTSMH
nonspuzatopa M  aHanuzatopa pased 30°,
Onpenenure H3MEHEHHE HHTEHCHBHOCTH

NPOIIEJIIEro Yepe3 HUX CBETa, €CITH Yrojl MeXIy
I1aBHBIMH IJIOCKOCTAMH OyzeT coctansaTh 45°.

CcBeTa, MpOLIEALIEro TUTACTHHKH
cooTBeTcTBEHHO | M 2, u J,=3J1/4, uemy Torna
Oyner paBeH yron Mexay HanpasneHuamu OO
u0’0’?

BOITPOCBI K DK3AMEHY

I. Mexanuka

1. Mexannyeckoe guskeHre Kak npocreiiimas GopMa mBHKeHHs MaTepun. CHCTeMa 0TCUeTa.
Pammyc-exrop.

2. Marepuanbnas Touka (dactuua). Tpaextopus. Pammyc KpHBH3HEI TpaekTopuu. JluHelnas
CKOpPOCTb M JIMHEIHOe ycKopenue. Iloctynarensnoe ABHKeHHE TBEPIOTO TEA.

3. TaHreHUMATbHOE M HOPMAJbHOE yCKOpeHHS. CBS3h MEXKLY JHHEHHBIMH H YTJIOBBIMH
KHHEMATHYECKUMU BEIIHIHHAMM.

4. Ilepseiit 3akoH HEBIOTOHA M TOHATHE HHEPIMATBLHON CHCTEMBI OTCYETa. Bropoii 3akon
HBI0TOHA ¥ IOHATHE CHIIBI, MACCHI M UMITyJIbca. Y DaBHEHHAE JBHIKEHHS. Tpertuii 3akon Hetotona
H IIPEJIENIBI €T0 IIPUMEHHMOCTH.

5. Cucrema MarepuanbHEIX Touek. LleHTp wHepmmm (LeHTp Macc). Teopema o aBHIKEHHH
LIEHTPa HHEPIHH.

6. ITonsitie aGeommoTHO TBepOrO Tena. MOMEHT HHEpIHH Tena. Teopema Illreituepa.

7. MoMeHT cuibl. MOMeHT MMMyJbca. YpaBHeHHE MOMEHTOB. YpaBHEHHE BpalATEIBHOIO
JIBHKCHHS TBEPIOTO TEJIA OTHOCHTENBHO HEIIOABHKHOM OCH.

8. 3aKOH COXpaHEHHsI HMITyJIbCa, 3aKOH COXPAHEHHS MOMEHTA HMITYJIbCa.

9. PaboTa 1 9Heprusi B MeXaHHuKe. DHEPrus KHHETHYECKAs ¥ TIOTEHIHATBHAS.

10. Tlousitne cunosoro nost. CBsi3b MeX/Ty MOTEHIMATBHOM SHEPIHEH U CHIIOM.

11. 3aKoH cOXpaHEeHHsI MEXaHHYECKOH SHEPIHH.

IL. OcHOBBI MOJIEKYIAPHOI GU3NKH U TEPMOTHHAMHKH

1. Ilonsatue wmueambHOro rasa. MoNEKy/ISPHO-KHHETHYECKOE TOMKOBAHME TEeMIIEpaTyphlL.
Makpockonuyeckie mapaMmeTpsl CHCTEMBI.

2. JlaBneHue raza C TOYKH 3DPEHHS MOJNEKYISPHO-KHHETHIECKOMH TeopuH. OCHOBHOE
YPaBHEHHE MOJIEKYIAPHO-KHHETHIECKOM TEOPHH.

3. YpaBHeHHE COCTOSHMS HIeanbHOTO rasa (ypasHenne Knaneiipona — Menpneneesa).

4. Ypasuenue Ban-nep-Baansca. M30TepMBl peatbHBIX ra3oB.

5. MeracrabunsHoe coctosHue, KputHueckoe coctosHue.
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6. BuyTpennsist sueprus peansaoro rasa.

7. Db dext xoyns — Tomcona. Cixmxenue razos u TIOTyI€HHE HU3KUX TEMIIEpaTyp.

8. SIBnenne nepenoca — maddy3us.

9. SIBnenue nepeHoca — TEIJIOIPOBOIHOCTE.

10. SInenne nepenoca — Ba3koCTD.

11. OcHoBHBIE TepMomuHAMEYeCKHE TIOHATHSA: BHYTPEHHSsSI JHEPrHs, paboTa, Temora.
YpaBHenne nepsoro navana TEPMOIUHAMHKH.

12. 3aBucuMoOCTS TemmoemxocTn HJICATBHOTO Tasa OT BuAA npouecca. PaGora, COBepIIaemMas
ra30M IIPH H30MPOIEccax.

13. Annabaruueckuit porecc.

14. O6parumeie u HeoGpaTumele nponeccel. Kpyrosoii mpomnece (mx).

15. Huxir Kapro u ero KII[ juist upeansroro raza.

16. INpunimn neficTBus TemmoBoro JABHUTATENA ¥ XOJOIUNBHON MAITHHEL

17. DHTponus. 3akon BO3paCTaHHs SHTPOIHH.

18. Crarucruyeckuii Bec (TepMonMHAMHYECKas BEPOATHOCTE). CTATHCTHYECKOE TOIKOBAHKE
BTOPOI'0 Hayaja TepMOIHHAMHKH.

II1. SnexTpuyecTBO M MarueTH3M

l. 3akom  Kyrona. Hanpsokennocrs  snexrpocrarmueckoro monsa.  Ilouarue
IIEKTPOCTaTHYECKOro n0ist. [IpuHumn cynepnosumuu INEKTPUYECKHUX T10JIE].

2. TToTOK HampsKeHHOCTH. Teopema I"aycca st anekTpocTaTHueckoro moms B BaKyyMme.

3. Ilpumenenue Teopems: l'aycca st pacuera noseit.

4. PaGora cux SJIEKTPOCTATAYECKOr0  mons.  Llupkysmsigus HAlPSKEHHOCTH
3MEKTPOCTATHYECKOTO OIS, '

5. Ilorennman. Pasxocts mortenmanos. Cassg MEXIYy TOTCHIHAIOM H HANPSKEHHOCTHIO
SNIEKTPOCTATHYECKOrO TOJIS.

6. CBoGozHBIE U CBSI3aHHEIE 3apa/el B BewecTse. Tunbl nuanextpukos. Mounas, 3JIEKTPOHHAsI
1 OPHEHTAILIMOHHAS MTOJISAPHU3aALIUH.

7. IonspuzoBaHHOCTS. JnsnexTprdeckas BocHpuUMYHBOCTS BEIIIECTBA U €€ 3aBHCUMOCTH OT
TEMIIEPATYPEL

8. Teopema T'aycca ms SJIEKTPHYECKOTO MO B [IUDNIEKTPHKE. DNIeKTpAYecKoe CMEICHHE.
Hnonextpudeckas npommmaemocts Cpeibl.  HanpskeHHOCTH  SeKTpHYeckoro mois p
JDJIEKTPHUKE.,

9. I'pannunble ycnoBus s SJIEKTPHYECKOro IOJIsSi Ha TPaHHLE paszena “muanexkTpuk —
JHJIEKTPHK .

10. Pacnpenenenne 3apsyos B NPOBOJHUKE. DJIEKTPOCTATHYECKOE IIOJIE BHYTPH H CHapyu
TIPOBOJTHHKA. DJIEKTPOCTATHYECKAS 3AIIHTA.

11. DnekTpoemkocTs yeaunennoro NIPOBOZIHHKA, CHCTEMBI IPOBOIHUKOB M KOHJIeHCaTOopa.

12, Dueprus 3apsoxeHHBIX YCIMHEHHOI0 MPOBOAHHMKA, CHCTEMBI TIPOBOJHHMKOB M
KOHIICHCATOpA. JHEPIHs AEKTPHIECKOro nojs. OGneMuasy IUIOTHOCTD QHEPIHH SIEKTPHIECKOTO
TOJI.

13. Xapakrepucruku SNIEKTPUYECKOTO TOKA M YCIOBHS €r0 CyIIECTBOBAHHS. Pasnocts
TIOTCHITHATIOB, SIIEKTPOABHKYIIAs CHIIA, HAIPSDKEHHE.

14.  Knaccuueckas JICKTPOHHAS ~ TEOPHsS  JNEKTPONPOBOIMMOCTH METAIOB M ee
HEI0CTaTOYHOCTb.

15. BeiBoy 3axoH0B OMa 1 Jlxoyns — Jlenua uz SJIEKTPOHHBIX IIPEJICTABICHHMIA.

16. MaruuTHas wHAyKUMS. 3akoH Buo — Casapa. [lonstne MarmuTHOrO MO, [puHnmn
CYNEPIO3UIIMN MarHUTHBIX 110JIeH. MarHUTHEIH MOMEHT.

17. Marmutroe mone npsivonmseitroro u KPYTOBOI'O TOKOB.

18. IMupxymsamus BCKTOpa MarHUTHOH MHIYKUMH. 3aKOH MOJHOrO Toka. MarHuTHOe rnoJie
ATHHHOTO COJICHOH/IA ¥ TOPOHIA.

19. [IBrxenne 3apskeHHBIX 9acTHI B SIICKTPUYECKHX M MAarHUTHBIX IOJISX.

20. Sdexr Xomna. Ipuunun neifcrsus YCKOPHTENEH 3apsKeHHBIX YaCTHII
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21. IlonsTHE MarHUTHOrO MOMEHTA aTOMA.

22. MuKpo- ¥ MakpoTOKH. MoJeKy sipHbIe TOKH. MarHuTHast BOCIPHUMYHBOCTD BEIECTBA.

23. 3aKOH TOJNHOTO TOKA JUIS MarHUTHOIO MOJI B BemecTBE. HanpseHHOCTh MarHUTHOTO
nojis. MarauTHas MPOHHIAEMOCTE cpe/bl. MHAyKIHsS MArHUTHOTO TOJIS B BEIECTRE.

24. 'pannyHble yCIOBHS JUTS MATHATHOTO II0JIs HA TPAHKIIE Pa3/ieNa ABYX Cpefl.

25. Tunsl maraetukoB. Kpupast Hamaranansanus. Touka Kiopu. JIoMeHSL

26. Onpir  @apames. Maruutaeii  motok. JJIC  wHmykmuu. OCHOBHOH — 3aKOH
QIIEKTPOMArHUTHOM MHIYKIMH. [Ipasuio JleHna.

27. CamonHIyKIHs ¥ B3aUMOMHIYKIMS. VHIYKTHBHOCTD ¥ B3aMMHAs MHIyKTHBHOCTH. TOKH
Pa3MBIKaHHS U 3aMBIKAHHSI.

28. DHeprus MarHuTHOrO MoJsL. O6BEMHast IIOTHOCTh SHEPTHH MArHATHOTO TIOJIS.

' IV. Kosre6annst 1 BOJIHBI

1. CBoGo/HEIE H BBIHYXKIEHHEIE KoNeGanus. ['apMOHMUecKHe MeXaHHIeCK e KoneGauus i Hx
XapaKTePUCTHKH.

2. DOHeprus TapMOHMYECKMX MEXaHHYECKHX Konebanuif. IToHATHE O TapMOHHYECKOM U
AHrapMOHMYECKOM OCLHJLIATOPE.

3. CiioxxeHue OTMHAKOBO HAIIPAB/IEHHBIX TAPMOHMYECKUX KoneOaHuil. Brenus.

4. Ciioxenne B3aMMHO TIEPIIEH/IMKYJIAPHBIX FAPMOHHYECKHX Konebanmit. durypsr Jluccaxy.

5. 3aryxaiomme MexaHuyeckue KoneGanus. Yactota, KOd(pOHIMEHT 3aTyxaHus,
norapu)MUUECKUH JEKPEMEHT 3aTyXaHUs MEXaHMYECKHX KOTeOaHHi.

6. BbIHYXIeHHbIE MeXaHHYeCKHe KoeOaHHs. AMIUMTYZIa W (asa IpH BBIHYKIEHHBIX
MEXaHHYECKHX KOJIeOaHHIX.

7. Mexanuveckuii pesoHanc. PesoHaHcHble KpuBble. COOTHOmEHMS MeXAy (HazaMu
BBIHY)KIAFOIIECH CHIIBI B CKOPOCTH ITPH MEXaHHYECKOM PEe30HAHCE.

8. Mexanusm 00pa3oBaHus MeXaHHYeCKHX BOJH B yIpyrod cpeme. IIpomonmbHBE H
TnonepeyHble BOJHBEL BojiHOBOE ypaBHEeHHME M ero peleHwe. [apMOHMYECKHE BOJNHBI H HX
XapaKTEePUCTHKH.

9. ®az0Bas CKOPOCTH H UCIIEPCHs BOJIH. BOIHOBOI makeT U rpyImoBast CKOpoCTb.

10. ITonsiTue o korepentHoCTH. MHTepdepennus BoaH. CTOSUMHE BOIHEL

11. Konebatenpupli KoHTYp. I'apMOHHYECKHe 5I€KTPOMATHHTHBIE KOJNeOAaHHS W WX
XapaKTePUCTHKH.

12. 3aryxaromme asneKTpoMarHuTHBIe KoneGanus. Yactora, Ko>(hPHIMEHT 3aTyxaHus,
NOrapu(MUYECKUH JEKPEMEHT 3aTyXaHHs OJIEKTPOMArHMTHBIX Konebanmii. J[06GPOTHOCTH
K0/1e0aTeIbHOrO KOHTYpA.

13. BelHyXIE€HHBIE 31MEKTPOMArHUTHbIE KoneGaHus. AMIUIMTYIa ¥ (a3a BEIHYKIEHHBIX
3IIEKTPOMArHUTHBIX KOJieOaHuii.

14. ®apajeesckas ¥ MaKCBEUIOBCKas TPAKTOBKH SIBJICHHMS 3EKTPOMATHHTHON HHJIYKIUHH.
Tox cMelneHus.

15. Cucrema ypaBHeHuit MakcBeuia. DIeKTPOMArHHTHOE TIOJIE.

16. BonHoBoe ypaBHeHHME ISl JMEKTPOMArHHTHOrO MONS M ero pemenue. CKOPOCTH
PaCIpOCTPaHEHHMs! HNEKTPOMAarHUTHBIX BOJIH B Cpeax. :

7. OcHoBHBIE CBOHCTBA 3JIEKTPOMArHHTHEIX BOJH. ODHEPrHs M MOTOK OHEPIHH
SNIEKTPOMarHUTHHIX BOJIH. Bexrop IlofinTHHra. UMIyNIBC 251€KTPOMArHHTHOTO TTOJIS.

V. OnTuka

1. OnexrpomarnutHas npupoma cBera. IIpuHimn [roiirenca. 3aKOHBI OTPaKEHHS U
npeoMIeHHs. AGCOIOTHBIM M OTHOCHTENBHBII ITOKa3aTelH npeiomienus. [lonHoe BHyTpeHHee
oTpaxkeHHe. CBETOBOIBI.

2. KOrepeHTHOCTP H MOHOXPOMATHYHOCTH CBETOBBIX BOJIH. BpEMEHHAS KOTEPEHTHOCTH.
Bpemst u nnuHa KOrepeHTHOCTH.

3. Onruyeckas amuHa myTdH. ONTHYecKas pasHOCTH Xoza. PacueT uMHTepGhepeHIHOHHOM
KapTHUHBI OT ABYX KOT€PEHTHEIX HCTOYHHKOB.

4. ITonocs! paBHO# TONIIHHEI H PABHOTO HAKJIOHA.
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5. IlpocTpaHcTBeHHAs: KOTepPEeHTHOCTE. Panuyc KOrepeHTHOCTH.

6. Ipunnun I'rolirenca — ®penens. Merox 30u @perens. [IpsaMonureiinoe pacnpocTpaHeHHe
ceeta. Jluppaknus Openens Ha KPYIJIOM OTBEPCTHH H JIHCKE.

7. Judppaxuus @paynrodepa oT 6CKOHEUHO JTHHHON MPAMOM IIIEITH.

8. Tudpaxuusa @paynrodepa Ha OHOMEPHOH AU(PPAKITHOHHOM PELIETKE.

9. Ilonsarue o ronorpaduu.

10. EcrecTBeHHBIH U MONpH30BaHHbI cBeT. [T0NApH3aNHs IPH OTPAKEHHH H MIPETOMIICHHH.
3akoH Bprocrepa.

11. Tlonspusanus npH IBOWHOM JydenpesnomieHiun. OGBIKHOBEHHEIH H HEOOBIKHOBEHHBII
myun. OnrHyeckas ock Kpuctamna. [longpusaunonnsie npusmel. 3akon Mamoca.

12. HopmanbHas ¥ anoMabHas Jucrepcu. MeTo/ibl HaGIioqeH s IUCTIEPCHH.

CAMOCTOSATEJIBHAS PABOTA CTYAEHTOB
NpHMepHbIe TeMbI pedepaTHBHBIX padoT
1. ®u3uka — HayKa IO3HAHUS MUpA.
2. IlpocTpaHCTBO U BpeMsi B (QH3HKE.
3. ABromaruzanus (PU3NYECKOr0O IKCIEPHMEHTA.
4. ABTOMaTHYECKHME H3MEPHTEIbHBIC YCTPOHCTBA B 9KCIIEPUMEHTAIBHOM (H3HKe.
5. MozenupoBanne npolecca paclpOCTPAaHEHHsI YIAapHOM BOJHBI NP B3pEIBAX B
pa3IHYHBIX Cpefiax.
6. PeBomoIus B 9HEpPreTHKE. _
7. Iopsanok u 6ecnopsanok B MEpe OOTBUIHX MOJIEKYIL.
8. DKCnepHMeHTAIbHBIE HMCCIEJOBAHUS 3JIEKTPOMATHUTHOIO IOJA 3eMIH B OOJIACTH
CBEPHH3KHX YacTOT.
9. IllapoBas MOJIHHS K €€ IIPHPO/IA.
10. MarnutHoe noJje 3emin.
11. ®wu3uka noIynpoBOJHUKOBEIX IPHOOPOB.
12. DnexTpu4ecTBO B JKUBBIX OpraHU3MaXx.
13. DnextpuyecTBo B atMocepe.
14. JlazepHO-MHIYIHPOBAHHbIEC THIPOJMHAMHYECKHE BOJIHEL
15. ®usmdeckre METOIBI PETHCTPALIHE 3EMIIETPACEHHH.
16. McTOYHHMKH MOIIHOTO YIIBTpa3ByKa.
17. ®usuueckue METOALI BO3AEHCTBHS Ha BEIIECTBO.
18. Bo0JI0OKOHHO-ONTHYECKHE FHPOCKOIIEL.
19. IlpumeHeHwe 3aKOHOB (U3HKH B CO3JaHMH IPHHIMIIHAJBHO HOBBIX METOIOB
06paboTku BemecTsa.
20. OnTHKO-3JI€KTPOHHBIE TNPHOOPBI JUISI ABTOMATHYECKOIO KOHTPOJS IOIMHHOCTH
3ALUTHBIX TOJIOTPAMM. _
Crnucok MoKeT ObITh 3HAYMTENBHO pacimipeH. TeMmy pedepara CTyIEHTHI
COIJIaCYIOT C IIpEnogaBaTeieM.

7. YHEBHO-METOJUYECKOE U UH®OPMAIIUOHHOE
OBECIIEYEHUE JUCIHUILINHBI

a) OcHoBHas qUTEpaTypa.
1. Tpodumona T.M. ®usuka: ydeOHHK IS BHICIIErO MPO(ECcCHOHATLHOTO 06pa3oBaHus IO
TexHu4ecKuM HanpasiieHusM / T. U. Tpobumoa.— Mockea : Akanemus, 2012 .— 316 c. : un.,
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Tabn. — (Beicmee npodeccronanbuoe obpasosanue) (Bakanaspuar) .— Ilpeam. ykas.: c. 302-
310 .— ISBN 978-5-7695-7967-7.

2. KysnmemoB A.A. ®usuka: Mexanuka. MonekynsapHas ¢(u3uka. DJIEKTPHYECTBO H
MarHeTu3M. OIeKTPOMarHuTHele KoneOaHust W BonHbl. Onrtvka: ydebHOe mocobue /A.A.
Kysuenos; Bnaaumupckuii rocy1apcTBeHHBIN yHHBEPCHTET HMEHH Asekcanapa ['puropsepnda
1 Hukomnas I'puropeesuda CroneroBbix (Bal'Y).— Usn. 2-e, ucnp. u mom. 2013—160 c.: u. -
bubmmorp.: ¢. 155-156. ISBN 978-5-9984-0337-8.

3. ®u3nKa METOAMYECKHE YKa3aHHs IUIs TOATOTOBKH CTYIEHTOB K TecTHpoBaHHio / A. ©.
lankun [u  gp.]; Biagumupekmit rocyapcTBEHHBIH YHHBEPCHTET HMEHH AJeKcaHzpa
I'puropsesrya u Hukonas I'puropsesnya Cronerossix (Bal'Y), Kadenpa obmeii u npukiagHoi
¢usuku 2013 .— 243 c.:— Bubnmorp.: ¢. 242.

0) lononHuTenbHAs IuTepaTypa (1o BEIGOPY ¥ PEKOMEHIALUAM JIEKTOPa).

1. Kypc ¢usuxu: YuebHoe nocobue mns By3os / A. A. letnad, B. M. SIBopckuii. — 6-¢ 3.,
crepeorunt. — M.: Akanemus, 2007. — 719c. : tabmn., un. — (Beicimee oGpazosanue). — Ipenm.
ykas.: c. 693-713. — ISBN 978-5-7695-3801-8.

2. Tpoumona, T.M. Co6opruk 3aay 110 Kypcy GDu3HKH ¢ pemenusMu: YuebHoe mocobue ms
By30B / T. W. Tpodumona, 3. I'. [TaBnoBa. — 7- € 3., crepeoTun. — M.: Beicmmas mxoia, 2006. —
589c. : mn. — ISBN 5-06-004164-6.

3. CasemseB M.B. Kypc obmieit ¢usuku: yuebHoe nocobue mus Brysos: B 3 1. / W. B.
Cagenbes. — 7-e u3n., crepeotun. — CII6.: Jlaus, 2007 — (JIyumme KinaccuyecKHe y4eOHHKH)
(Knaccuueckass ydebHas muteparypa no ¢usuke) (YueOHukM mis By3oB. CrenmanbHas
nmureparypa). — ISBN 978-5-8114-0629-6.

4. Bomekenmtedin B.C. C6opHuk 3amad mo ofmemy kypcy usukm: Jlis CTymeHTOB
TeXHH4eCKHUX By30B / B. C. Bonpkenmrei. — 3-e uzz., ucnp. u jgoin. — CII6. : ITpodeccus, 2003;
CII6. : Kamxkusi mup, 2003. — 328 c. : w1, tabin. — (Crenmanuct). — ISBN 5-86457-2357-7.

5. Viponos W. E. 3anaun no obmeit ¢pusmke : Yuedbroe nocobue s By3os / U. E. Uponos. —
7-¢ u3n., crepeotun. — M. : BUHOM. JlaGoparopus 3uanmii, 2007. — 431c.: mn. — (O6mas
¢pusuka). — ISBN 5-94774-614-X.

6. YeproB A.I'. 3anaunuk no ¢usuke: YaebHoe mocobue mist Bry3os / A. I'. Ueptos, A. A.
BopoOreB. — 8-¢ u3z., nepepab. u gom. — M. : ®usmaraut, 2007. — 640 c. : un., Tabn. — ISBN 5-
94052-098-7.

B) MHTEPHET-PECYPCEHI.
1) )KT® (Kypnan Texauaeckoit puzuku). DnexrpoHHas Bepcus http://journals.ioffe.ru/jtfl.

2) Kypran «®u3MKa ¥ TEXHAKA [OJYIPOBOAHHKOB». DJIEKTPOHHAS  BEPCHS
http://journals.ioffe.ru/journals/2.
3) Kypuan «®Pu3uka TBEpAOTo Tena». DIeKTpoHHas Bepcus http://journals.ioffe.ru/journals/1.

Hcnonp30Banye pasHOOOpasHBIX y4YeOHBIX MaTepualioB IONYYEHHBIX W3 CaiToOB
HUHTEPHETAa IOCPEACTBOM Mporpammsl WinDjVie u aApyrux nporpamm.
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8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHE
JACHATLTAHBI

1. Jlekumonnas moroyHas ayamutopus «B», oOopymoBaHHas ayau-, BHIEO-,
MYJbTUMENUHHBIMHU CPEICTBAMH.

2. Mys3eii JEKIMOHHBIX NEMOHCTpanuii aya. «B», ¢ HaGOpOM IEMOHCTPAIOHHBIX
1pubOopoB.

3. HaGop cnaiiioB 1 BUACODHIEMOB.

4. ®usuyeckuif TNPaKTUKYyM ¢ HabOpOM YCTAHOBOK M  BCIIOMOTATEIHHOTO
obopynoBanus: ayn.428-3, 429-3, 426-3, 425-3, 424-3, 422-3.

5. Aymuropus s 1a0OpaTOPHBIX 3aHATHH, OCHAIIEHHAs COBPEMEHHBIMH
NEePCOHATBHBIMH KOMIIBIOTEpAMH, 00BEIHHEHHBIMH B JIOKAJTBHYIO BEIUYMCIUTEIHHYIO
CeTh M YKOMIUICKTOBAHHBIMM HEOOXOJMMBIM CHCTEMHBIM U  TPHKJIAIHBIM
NporpaMMHBIM obecnieueHneM— aya.421-3.

Pabouas nporpamMma coctaBineHa B cooTBeTcTBHH ¢ Tpebopanusmu ®I'OC BO
no HampasieHHO 15.03.05 «KoHCTPYKTOPCKO-TEXHOIOTHYECKOE ObeCIeYeHue
MaIIHHOCTPOUTENBHEIX NMpoKu3BoACTBY (IIpukaz Munoopuayku P® Nel000 ot 11
asrycra 2016 r.)

: P
Pabouyro mporpamMmy coctaBmi npodeccop kadenpsr Oulld /ﬁ%/b ®ypos JL.B.

Penensenr

(mpencraBuTens paboTomaTes) Kyuepuk A.O.

I[Iporpamma onobpena Ha 3acenanuu Kadenpsl «O6mast v puKIaaHas QU3HKay»
npotokoa Ne 1 ot 30.08 2017 roxa

3aBenyromuii kadeapoit Jopoxxkos B.B.

PaGouas mporpamMma paccMoTpeHa u 0f00peHa Ha 3acelaHUM Yy4eGHO-
METOJMYECKOM  KOMHMCCHM  HalpaBlIeHHs 15.03.05  «KoHcTpyKTOpCKO-
TEXHOJIOTHYECKOe obecneueHrne MaIlHHOCTPOUTEIBHEIX TPOU3BOICTBY.

IIporokon Ne_1 ot 29.08 2017 roma

IIpencenarens KoMHCCHH ,&A Y il Mopo3sos B.B.
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