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1. HEJIU OCBOEHUA JUCUHUTIJIUHBI

[leasmu ocBOCHUs THCUMIITIMHBI DU3HKA SIBIISIOTCS:

- [OJIydeHHe  CTyjJAeHTaMH  (QyHIAMEHTAIBLHOTO  00pa3’oBaHHs,  CIIOCOOCTBYIOLIEIO
JlaJIbHEHIIEMY Pa3BUTHIO JIMYHOCTH.

— (hopmHpoBaHHEe HAYYHOTO MHPOBO33PEHUS H COBPEMEHHOIO (PU3HUYECKOTO MBIIIICHHS.

— H3YYEHHE OCHOBHBIX (PM3MYECKHMX SIBJICHUI W Waei: oBiajgeHue (pyHIaMEHTaTbLHBIMU
MOHATHAMH, TPUHLHUIIAMH, 3aKOHAMH W TEOPHSAMH COBPEMEHHON (PU3HMKM. a TaKKe MEeTOIaMH
(Gu3nueckoro HMccae0BaHUS, YTO TO3BOJIMT OPHUEHTHPOBATHCS B IOTOKE HAydyHOH |
TEXHUUYCCKOH HHPOPMALIHH.

OcHOBHbIE 371241 Kypca (PHU3HKH:

1. M3yueHne OCHOBHBIX (hM3MUECKUX SBJICHHH M uJeil; oBiajaeHue (PyHIAMEHTATbLHBIMH
MOHATUAMH, MPUHIHUIIAMH, 3aKOHAMH U TEOPHIAMHM COBPEMEHHOH (PM3MKHM. a TakKKe MeTO/aMH
(du3nUecKoro uccie10BaHms.

2. @opMupoBaH1e HAYYUHOTO MHPOBO33PEHHUSI U COBPEMEHHOTO (PU3MUECKOIO MBIIIIICHHUS.

3. OnajeHue npueMamMu M METOJIAMM PelleHMsl KOHKPTHBIX 3a7ad W3 PasMuHbIX o0acTeil
(bU3MKH, TOMOTAIOINX B JalbHEHIIEM pelaTh MPaKTHYeCKHE 33, 1auH.

4. O3HakOMJIEHME ¢ COBPEMEHHOH Hay4yHOW anmapaTypoif. BbIpadOTKa HABBIKOB
npoBeIeHHs (PU3MYECKOrO SKCIEPUMEHTa M aBTOMATH3MPOBAHHONH KOMIIBIOTEPHOH 0O6padoTKH
Pe3yabTaTOB U3MEPEHUIL.

5. @opMHUpPOBAHUE YMEHHUsI BBIJICIUTH KOHKPETHOE (PU3HUYECKOe COAePKAHNUE B ITPHKIIAIHBIX
3a7auyax Oyayuei crenuaibHOCTH.

2. MECTO ANCUUIIJIMHBI B CTPYKTYPE OITOIT BO

du3nka OTHOCUTCS K 0a30BOH YacTH NMPOrpaMMBbl OaKaiaBpHaTta.

Kypc ¢usuknm sBasgercs 4yacTblo  MOJATOTOBKM  CIICUHAINCTA [0 HAMPABJIEHHIO
«MnHoBatnka» B By3e. DTO CBS3aHO C TeM, YTO CIEHHAINUCT JOJDKEH. MPHUMEHSS 3aKOHBI
NPUPOJIbl HAa IPAKTHKE. YMETb MCIO0JIb30BaTh., 0000MIaTh W aHAIM3HPOBATHL HH(OpPMALHIO.
CTaBUThb LEJIM M HAXOJUTh HYTH HUX JOCTHKEHHMS B YCIOBUSAX (POPMHUPOBAHUS M PA3BUTHS
uHpopmannoHHoro oodmectsa. s HTOro HeoOXOJUMO BIAJACTh KYJIBTYPOH MBILIIEHHUS.
crnocoOHOCTBIO K 0000IIEHNIO, aHAIM3Y, BOCHPHUSITHIO HMH(OPMALMH, IMOCTAHOBKE LEJIH H
BBIOOpY myTeH ee JocTHKeHMs. M3ydenue aucuMIiMHbl GU3MKa MO3BOJHT O3HAKOMHTBLCS C
COBPEMEHHOH Hay4dyHOH anmaparypoil. BblpadOTaTh HABBIKH IMPOBEJACHHUS  (PU3HUECKOTO
DKCIEPUMEHTA U ABTOMATH3MPOBAHHOM KOMIIBIOTEPHOH 00padOTKH Pe3y/IbTATOB H3MEPEHHI.

Jna yenemHoro ocsoeHus Kypea oduiei pu3nkn HeoOXOMMBIL, B TMEPBYIO OYepe/Ib. 3HAHUS
¥ YMEHHA MX PHUMEHATD 110 JUCHUILIMHAM: MaTeMaTHKa, nHpopmaTuka. TpeboBaHms K ypOBHIO
NOJArOTOBKH U1 OCBOEHMS JAUCUMILIMHBL: BJIQ/ICHUE 3HAHUSIMH. YMEHHUSIMH H HAaBBIKAMH B
obmacT Kypca (U3MKM cpelHedl IKoibl, Kypca wmaremaTukd (auddepenumansnoe u
MHTETpajJbHOE HCUUCIICHUS, BEKTOPHAs ajireOpa. BEKTOPHBIN aHain3).

3. KOMIETEHIUUHN OBYYAKOUWIETOCsl, ®POPMUPYEMBIE B
PE3YJIbTATE OCBOEHUSA AUCLUITJIUHBI.
[TociaeoBarenbnoe mn3ydyeHue (GU3MKH  BbIpadaThiBaeT — CHEUU(PUUECKHN  METO/
MBIIUIEHUS, (PU3NYECKYIO HHTYHIHIO, KOTOPbIE OKa3bIBAIOTCS BEChbMa IJI00TBOPHLIMH U B
Apyrux  Haykax. Cneuuaaucrbl, [OJYYMBIIME IIMPOKOEe  (PU3MKO-MATEMATHYECKOE
o0pa3oBaHWe, MOIYT CaMOCTOSITEIbHO OCBAaMBATHL HOBBIC TEXHHUYECKHE HAallpaBjieHHs,
YCHEIIHO padoTaTh B HUX, JErKO MepeX0oUTh OT pelleH s OJIHUX 3a/au K PEIICHHUIO JIPYTHX,
MCKaTh HECTaHJapTHble W  HETPAJAMUMOHHBIE MYTH, YTO OCOOCHHO B&KHO I
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po(ecCHOHaILHON  MOOMJIBHOCTH  CHEUMAIUCTOB B YCIOBHMSIX YCKOPEHHOIO pa3BUTHsI
TEXHUKH, KOIJIa aMOpPTH3alMs JIOCTHKCHUH KOHKPETHBIX —Y3KOCHCHHAILHBIX 3HAHMI
MPOUCXO/IUT YPE3BbIUYANHO OBICTPO.

BakHas ueib Bbiciiero odpazoBanus — MOJYYUTh HAYUHOE MPEJICTABICHHE O MPUPO/IE
M MeToJlax ee no3Hanus. Pusmka Kak Bejyllas HayKa O IPHUPOJIe UIPACT IJIaBHYIO POJIb B
JOCTHIKEHUHN ATOMH 1€/,

[To cBoemy cozepKaHHMIO M HAY4YHBIM METOJAaM HCCICA0BAHUs (U3MKA SIBISETCS
MOIYYHM  CPEJCTBOM 00pa3zoBare/lbHOIO W BOCHUTATEIBHONO BO3JACHCTBHSA. ITOMOTas
Pa3BUTHIO YMCTBEHHBIX criocoOHOCTeH, (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHS,
BOCIIMTAHHUIO BOJIM M XapakTepa NpH JOCTHKEHUH ITOCTABICHHON 1e/H.

B pesyabTate ocBoeHUs (U3MKH 00ydatOUUICs J0KEH IeMOHCTPUPOBATH ClIeYIONINE
pe3yabTarbl 00pa3oBaHMsL:

1) 3HaTh:

dyHaamMeHTalbHble  (PU3MUYECKUE TOHITHS, 3aKOHBI, W TEOPUM KJIACCHYECKOH H
COBPEMEHHONH (M3MKH: UHMCICHHBIC IOPSJIKH BEJIMYUH. XapakTepHble Ui pa3IuyHbIX
paz/enoB GU3UKH;

OCHOBHBIC 3aKOHBbl M INPUHIMIIBIL, KOTOPBIM IMOJYMHSETCS IMOBEJACHUE PAa3HOOOPA3HbBIX
du3nUeckux Mojeel, a TakKe. BhITEKAIOIINEe U3 ITUX 3aKOHOB CJCJCTBHS U BO3MOKHOCTD
MX IPUMEHEHHsI Ha MPaKTHKeE:

TEOPETHUYECKHE MEeTO/bl IOCTPOCHHS pelIeHHs pazHOoOOpa3HbIX 3ajad 1o (U3HKE |
METO/Ibl M IIPUHIIMITBI TOCTAHOBKH YKCIIEPUMEHTOB B (hU3HKE;

OCHOBHbBIE METO/1bl KOMIIBIOTEPHOI (PU3NKH;

OCHOBHbI€ NPUHLIUIIBI CBSI3U (PU3UKHU C IPYTHUMH HAYKAMU;

UCTOPHUIO PA3BUTHS (PUBUKH:

BKJ1a/1 OTCUCCTBEHHBIX M 3apyOe/KHBIX YUCHBIX B Pa3BUTHE (PU3HUKH.

2) Ymerh:

HNOHATH II0CTABICHHYIO 3ajauyy; OPHUEHTHPOBATBLCS B KJIACCHMUECKHX U COBPEMEHHBIX
nocrtaHoBkax (hyH1aMeHTaIbLHBIX U MPUKIAIHBIX PU3NYCCKUX 3a/1a4ax;

NPOBOANUTH (PU3NUECKUIT aHAIU3 IPAKTHUECKUX 3a71ay;

NPHOOpPETATh HOBbIE HAayUHbIE M IPAKTHUECKHME 3HAHMsL, OMUPAsCh HA METO,IbI (PHU3HUKH;

NPOBOIUTH JKCIEPUMEHTbI W 00padOTKY JIAHHBIX C MCIOIB30BAHUEM COBPEMEHHBIX
MH(QOPMALMOHHBIX M KOMIBIOTEPHBIX TEXHOJIOIHMil. Je1aTb NpaBUIbHBIC BBIBOJLI U3
COIOCTABJICHUS PE3YIbTATOB TCOPHUHU U IKCIICPUMEHTA:

IIMPOKO MCIIONB30BATh HAYUHYIO, CIIPABOUHYIO JIUTepaTypy, MHTEpHET-UH(OpMAIHIO B
pa3IMUHBIX BUAAX JEATEIbHOCTH;

NPUMEHATh HAYKOEMKHE TEXHOJOIMM M MaKeTbl MpOrpamMm sl pPelleHus MPHKIIaTHBIX
3aja4 B 001acTu GU3UKK U B APYTUX 001acTSAX podeccuoHaIbHOM A TeIbHOCTH.

3) Baaaern:

TEOPETUYECKMMH METO1aMHu Kypca o011eil pu3nku;

MaTeMaTHYeCKUM alaparoM COOTBETCTBYIOUIMM TEOPETHUECKUM MeToj1aM Kypca olriei
bu3uKu;

METO/IaMM aHAJIM3a U pelIeHus 3a1au o Gpusmke;

annapaTroM MHTErpajbHOIO MCYUCICHHUS Ul PEHICHMs Pa3/InYHbIX 3aja4, BO3HUKAIOINX
B (pU3MKE, TEXHUKE, YIKOHOMHUKE:



METOJIaMH HCIIOJIb30BAHUS KOMIIBIOTEPA, UHTEPHET-TEXHOJIOTHI [IPH pEeIIeHUH 3a/a4 110
(dusuxe;

HaBBIKAMH Pa0OTHI B COBPEMEHHOM (u3ndecKoil 1JabopaTopuu, METOMKON TOCTAHOBKH U
NpOBEJICHUs (PU3UIECKOrO HKCIEPUMEHTa, HABBIKAMU IPAMOTHON 00pabOTKHM pPe3yJbTaToB
OIIBITA U COIIOCTABJICHUS UX C TEOPETUUYECKUMHU JTaHHBIMM;

HABBIKAMH ~ CaMOCTOATENBbHOM paboThl; HaBBIKAMH OCBOEHMs OOJBIIOrO 00bEMA
MH(POPMALUK U PELIeHUs! CIOXKHBIX U HECTAHIaPTHBIX 3aj1a4.

1) 3HaThL OCHOBHBIE I1OJIOKEHUS 3aKOHBI U TIOHSITUS (PU3UKH;

2) ¥Ymernb npe/ICTaBIATh aJIeKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHUI HAYYHYIO KAPTHHY
mupa (OIK-1);

3) Buaagerb c1oCOOHOCTBIO BBISBISITH €CTECTBEHHOHAYUHYIO CYIIHOCTH IMpobJeM U
IPUBJIEKATH JUI UX PEIIeHUs Ppu3nkKo-mareMaruueckuii ammapar (OITK-7).

4. CTPYKTYPA U COAEP’ KAHUE JUCHUITJIUHBI (MOIYJIS)

O0mu1as Tpy10EMKOCTB JIMCIUIUIMHBL COCTABISIET 5 3auéTHble e uHuIb! (180 yacos).

Bunael yueGHoit paGoThl, O6bem DopMbl ;
' No | Paznen BKJIIOYAsl CAMOCTOSITEIIbHYIO yueOHoM TEKYILEro “
n/m | TUCUMIUIUHBI (TeMa) paboTy CTY/ICHTOB H paboTbl ¢ KOHTpOJIS,
a TPYILOEMKOCTh(B yacax) npuMeHenurem | popma
§ E MHTEPAKTHUBHbI | TPOMEIKYTOUHO
z = X METOAOB( B | M aTTecTalMu
= = vacax/ %)
— S #
S |EE8F28F 9
= 2 B o g E o o
§ 28939l |2 |
E |E8§5 82 §0 |
| MEXAHHKA I |
1 Kunemaruka 1 |2 1 4 1/33
MOCTYNATEILHOTO U }
BpALL[ATEILHOIO 3
JIBUYKEHUSI '
2| Jlunamuka 2 12 |2 |1 4 1/20
1 MOCTYIATeLHOTO |
‘ JIBHIKEHHUS 1
3| lunamika 3 (2 1 4 1/33 ,
| BpalLaTeIbHOrO 5
JIBUIKEHUS ;
S |
‘4 | 3aKOHbI COXpaHeHHs 4 2 2 1 4 1/20 %
|
| |
[ I OCHOBBI o1 {
'MOJIEKYJISIPHOM |
OU3UKHU U \
TEPMOJIMHAMHWKHA i
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18
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I. Mexanuka



1. Beeaenue. [lpeamer ¢uszukn. MeToabl (HU3MUECKOrO HCCIIENOBAHMA: ONbIT, THIIOTE3a.
IKCMEPUMEHT, Teopus. Baskueiwue sranbl MCTOpun Gpusuku. Ponb (QU3MKK B pasBUTHUM TEXHHKH H
BJIMSIHME TeXHUKH Ha pa3BuTHEe (U3MKW. Posib (GpH3MKKM B cTaHoBiAeHWH HikeHepa. CBa3b (PU3MKH ¢
JAPYrMMH HayKamH. Ycrexu coBpeMeHHON (pH3MKH.

2. KuHemaruka 1OCTyHaTe/lbHOrO JIBMKEHMs. KuHemaTMKa Kak pasjiel  MeXaHWKH.
MexaHuueckoe ABMKEHUE Kak npocTeiiiuas Gpopma ABHKeHHs Matepuu. MarepuasibHas Touka (4actuua).

Cucrema otcuera. MuepumanbHble cucTeMbl otcuerta. Paamyc-Bextop. [lpvHUMI OTHOCHTEILHOCTH
["anunes. Tpaexkropus. Paauyc KpuBu3HbI TpaekTopuH. JIMHEHHas CKOPOCTb M JIMHEHHOE YCKOpEHHE.
TanreHunanbHoOe M HOpMasIbHOE YeKOpeHHst. CBA3b MEK/Y JMHEHHBIMH H YIJIOBLIMM KHHEMATHYECKUMH
BeJnunHamu. [loctynarenbHoe JABHKEHHE TBEP10ro Tela.

3. JIluHaMMKa NOCTYNATEJbHOIO JIBUKEHUS. J[MHaMHKa Kak pa3zjien MexaHuku. [lepBbiii 3aKoH
HbloTOHA M NMOHSTHE HHEPLHATLHON cHCTeMbI 0TcueTa. BTopoit 3akoH HbloTOHA M MOHSTHE CHITbI, MacChl

M uMmny.ibca. YpasHenue aBukenus. Tperunit 3akon Hbiotona m npeaenst ero npumennmoct. Cucrema
MaTepuaibHbIX Touek. LleHTp unepumnu (LeHTp mace). Teopema o ABHKEHMM LEHTPA UHEPLIMH.

4. BpamareabHoe JIBUKEHHE TBEPJAOro Tesa. [lousatue abcomorHoro teepaoro tena. MomeHT
cuabl. MoMmeHT umnyabca. MomeHT uHepumuu. Teopema Ilreiinepa. YpaBHeHHe MOMEHTOB (CBSI3b

MOMEHTA MMIIYJIbCA C MOMEHTOM CHJIbl). YpaBHEHHe BpALIATEJILHOrO JIBHIKEHHS TBEPJOro Tela
OTHOCHTEJIBHO ~ HEMoABMKHOH ocH. KHHeTHueckas SHeprus Bpallarollerocs TBEpPA0ro  Tela.
['npockonmueckuit ¢ dhexr. CBoOOIHBIE OCH.

6. 3aKOHBI COXpPaHCHHA. 3HaueHUe M COACPIKAHUE 3aKOHOB COXPAHCHHsA B MEXAHMKE. 3aKoH
COXpaHEeHHs HMIlIyJibCa. PeakTuBHOE JBWIKEHHE. 3aKOH COXpAaHCHHWA MOMEHTa HWMITyJIbCa. PaGora.
SHEPruia. MOUIHOCTb. CBsi3b MCIKILY MOTEHLHATBHOM 3Heprueﬁ M cuio. [lousTue cuiioBoro mnos.
KOHC@pBaTHBHble U HEKOHCCPBATHBHBLIC ~ CHJIbI. 3aKoH COXpaHEHHUA SHEPIruu B MEXaHHUKE.
KOHCG])BHTHBHHH H JUCCHUTTIaTHBHAA CUCTCMBI.

IT . OcHoBbI MOJIEKYASIDHOH (PU3HKH U TePMOAUHAMHKH

6. MosekyIspHO-KUHETHYECKAs  TEOPUs  WJICAIBHOrO  ra3a. OCHOBHbIE MOJOKEHHUS
MOJ]GKy.J'lﬂpHO-KMHeTMLIECI\'Oﬁ TEOpHH BEUIECTBA. MHI\‘].')O- H MaKpOCOCTOAHHUA CHCTCMBI.
MaK])OCKOﬂquECKl1€ napamMeTphbl. [Tonstue HACaJIbLHOI'O rasa. MOJ'IEK)’IIﬂpHO-KHHeTI/ILIGCI\'OG TOJIKOBAHHUE
Temnepatypbl. Uncno creneneil ¢Bob0abl MoJIeKyAbl. BHYTpeHHsisl sHeprust WiaeanbHOro rasa. 3akoH
paBHOpacnpeacJaeHnsas SHEPrun 1o CTerneHAM CBO60ﬂbl. HaBﬂeHHe rasa ¢ TOYKH 3PpCHUA MOJICKYJIAPHO-
KMHETHYECKOM TCOPUMH. OcHOBHOE YPaBHEHHUE MOJICKYJIAPHO — KMHETUUYECKOM TCOPHUH. YI)aBHGHHC
COCTOSIHMSA M/leaslbHOrO rasza (ypasHenue Knanelipona — Menneneea).

7. Peanbnble ra3pl. CHiibl MEKMOIECKYISIPHOTO B3aUMOJICHCTBHS B razax. YpasHenue Bau-nep-

Baanbca. Msorepmbl  peanbHoro rasza. MertactabuiabHble  coctosiHus.  Kputuueckoe coctosHue.
BuyTpennss sneprus peanbHoro rasza. Dddext Jxoyns — Tomcona. CamkeHre ra3oB v nojiyu4eH|e HU3KHX
Temneparyp.

8. DaemeHTbl (QU3MUECKON KUHETUKH. [lonstne o (usuveckol kuHetnke. HepaBHoBecHbie
cuctembl.  Bpems  penakcauuu. SBaenns nepenoca.  duddysus.  Koadpduument  aunddysun.
Tennonposoanocts. Koddduument reruonpopoanoctu. Bszkocts (BHyTpeHHee Tpenue). Kosdduumnenrt
BSI3KOCTH. {HHaAMMUecKas M KMHeMaTHUeCcKas BS3KOCTb.

9. llepBoe Hayano TepMOAMHAMHUKH. CTAaTUCTHYECKMH M TEPMOAMHAMMYECKHI METO/IbI.
Tepmoannamuueckas cuctema. TepmoauHamuueckuit  npouecc. OCHOBHbIE  TEpPMOJIHHAMHYECKHE
MOHSTHUS: BHYTPEHHsIs 3Heprus, pabora, Teriora. YpaBHEHHE T[EpPBOrO Havaja TEpPMOJAMHAMMKH.
TennoémkocTb. 3aBUCHMMOCTb TEMIOEMKOCTH MJIalbHOrO rasza or Bujaa npouecca. Mopmyna Maiiepa.
PaGora. coBepiiaemas razom npu msorpoueccax. Aauabatuueckuii npotecc. TermmoéMKoCTb TBEpbIX
Tel.

10. Bropoe Hayano TepMOJAMHAMUKHU. PaBHOBECHblE M HEPABHOBECHBIE COCTOSHMS CHCTEMBI.
OOGpaTtumble W HeoOpaTumble npouecchl. Kpyroeoi npouece (uukia). GopMyaMpOBKH BTOpPOro Hauasa
tepmoanHaMuku. Lukn Kapuo u ero KI1/ nns waeansHoro rasa. TensioBble ABUraTesld W X0JI01MIbHBIE
matuHbl.  Makcumanbhbiii  KITJI  tennoBoro  neuratens.  Dutponus.  CTaTHCTHYECKMH — Bec




(TEPMOHHH'{IMI1LI€CKa$I BepOSITHOCTI)). 3aKoH BO3pacTaHus HSHTPOITHH. CTaTHCTHYECKOE TOJKOBAHHUE
BTOPOIo Havala TCpMOANHAMHUKH.
II1. Dj1eKTpUYeCcTBO U MATHETH3M
11. DieMeHTBI Teopuu 1oJist. CKansipHble U BEKTOPHBIE 11071 B husuke. ['pajMeHT cKaaspHoro

nost. JuBepreHuus BextopHoro noss. Porop BektopHoro noas. Onepatop [NamunbtoHa (onepartop
«Habnay). Onepatop Jlannaca («wiannacuan»). Hexotopeie MHTErpaibHble TEOPEMBbI.

12. Hanpsuk€HHOCTH  2JIEKTPOCTATUUECKOTO MOJS B BAKYYME. DIEKTPUUECKHH  3apsiL.
CoxpaHeHHEe M HMHBApUaHTHOCTL 3apsaa. JluckperHocTh 3apsina. 3akodn  Kynowa.  [lonstue
d7leKTpocTaTnyeckoro noss. CHIOBbIC JUHMM (JMHUM  HanpstkeHHocTH). [lpuHumn cynepnosvunu

jleKTpocTaTHdeckux  nosned.  [lorok  Bektopa  HanmpsskeHHocTw.  Teopema  laycca s
JIEKTPOCTATHYECKOrO M0Js1 B BakyymMe M e€ c¢Bsa3b ¢ 3akoHom Kysona. Jluddepenunanbuas dpopma
Teopembl ['aycca. [lpumenenne Teopembl ['aycca A5 pacyera noseid.

13. IloTeHuman >aeKTpPOCTAaTHYECKOTO 110Ji B BakyyMe. Pafora cui 2J1eKTpocTaTHYeCKOro
nosist. LInpKy/asiims HanpsyKeHHOCTH YJIeKTpocTaTHYecKoro noJs. [loTeHunanbHoCTh (KOHCEpPBATHBHOCTD)

snekTpoctatiiyeckoro nods. [loreHuman. PasHoctb norenumanos. CBfA3b MKy TMOTEHUMATOM M
HAMPAKEHHOCTBIO  HJICKTPOCTATHYECKOrO 110151, DJIEKTPUUCCKUH  JIMNOJIb.  DNEKTPUUYECKHH  MOMEHT
AUnostd (AMNnoJibHbli MoMeHT). [loTeHunan n HanpssKeHHOCTb nosid Aunons. MOMEHT chil, JeiCTBYIOUINI
Ha UM0Jb BO BHELIHEM YIEKTPUUECKOM MoJ1e. DHEPrus TUMOIs B dJeKTPUUSCKOM T10/1e.

14. DuekTpuueckoe 1oJjie B JAMIeKTpUKax. CBoGo/aHbIe W CBA3aHHbIE 3aps/bl B BELIECTBE.
CropoHHue 3apsaabl. [loasgpHele u HenoaspHble MOJEKY bl TUNbl andsexkTpukoB. MoHHas, snekTpoHHas

M OpHeHTauWoHHas noaspusaunu. [loaspusyemocts  Mosiekyabl.  [loaspu3oBaHHOCTb — (BEKTOP
I'lOﬂSIpH?ElU,HH). O,ZIHO])O,I[Haﬂ H HEOJAHOPOAHAas MOJIIPU3allvuH. CBs3b MOJIAPU30BAHHOCTH C
I'IOBerHOCTHOﬁ IMJTOTHOCTBHO MOJIAPU3ALUOHHOIO 3apsnaa. ﬂl‘l?J]eKTpl/l‘-ICCKﬂﬂ BOCITPUHUMHHBOCTDb
BellecTBa M e€ 3aBUCMMOCTb OT TemrepaTypbl. Teopema [aycca ais 27eKTpudeckoro rmofs B
JMAJIEKTPUKE. DIGKTPUUECKOE CMeLleH e (JIeKTpUUecKas MHIYKUHKSA) B AndJIeKTpHKe. InanekTpruueckas
MPOHMLIAEMOCTb  Cpejibl.  BblUMCICHHE HANPS/KEHHOCTH  AJICKTPUUECKOrO MO B AMIJICKTPHKE.
rpaHl’I‘-lele YCI0BHUA 1)1 BJICKTPUUECKOro 1011 Ha I'paHWLEe pasjieiia ";llr13ﬂ€KT|)HK = ,le‘l')ﬂel\‘TpHK".
CerHeTod1eKTPUKH.

15. Duiexkrpuyeckoe Mo.1€  NPOBOJHMUKOB. Pacnpenenenue 3apsaoB B NPOBOJHHMKE.
DACKTPOCTATHYECKOE [10/1e BHYTPH M CHapyKM MPOBOJAHWKA. ['paHHMuYHble YCJAOBMS Ha IpaHHLe

“MPOBOIHUK-BAKYYM . DeKTpHUUeCKHe CBOMCTBA MPOBOIsIIEH 000J0UKH. DiIeKTpocTaTUUCCKas 3alluTa.
['paHnuHble  yCl0BHS HAa  TpaHULE  “TMIPOBOJAHMK-IHIIEKTPUK .  DIEKTPOEMKOCTH  YEAMHEHHOI O
MPOBOHMKA. CHCTEMbl MPOBOJAHMKOB M KOHAEHcaToOpa. DIeKTpUUecKas IHEPrusi CHCTEMbl TOUYCUHbBIX
3apsag0B. DHEPrus 3apsuyKeHHOro MPOBOJHMKA, CHCTEMbl TNPOBOJHMKOB M KOH/IGHcaTopa. DHeprus
dIeKTpocTaTHUecKoro noss. O0bEMHAA MIOTHOCTL YHEPTHH JIEKTPOCTATHUYCCKOTO MOJISI.

16. [TOCTOSIHHBIN 2JIEKTPUUECKUH TOK. XapaKTepUCTUKM IEKTPUUECKOr0 TOKA: MJOTHOCTb TOKA.

cHlla TOKa. YC/IOBHE CYLIECTBOBAHUS JIEKTPUUECKOro Toka. CTOpOHHME CHIlbl. Pa3HOCTb MOTeHLMAOB,
HarnpsiKeHue, HJIEKTPOABHIKY LA cuia (PHC). Knaccuueckas JNEKTPOHHAS TeopHs
3JIEKTPOMPOBOAMMOCTH MeTaslnoB. 3akoHbl Oma v [koyis-Jlenua B anddeperumanshoii popme. 3aKoHbl
Owma n Jlxoyas-Jlenua B uHTerpanbHoit gpopme. 3akon Oma uis HeoIHOPOAHOr o yuacTka ternu. [1paBuna
Kupxroda. HerocratouHocTb Ki1acCHUECKOM 71eKTPOHHON TEOPHH J1EKTPOMPOBOJIUMOCTH.

17. MaruutHoe nose B BakyyMme. 3akoH Amnepa. MaruutHas uHaykums. 3akon buo — Casapa—
Jlannaca. [lonatne mMarHuTHOoro noJs. IlpuHUMN cynepno3vUMM MarHWTHBIX Mojeid. MarHuTHoe nose
NPSAMOJUHEHHOTO U Kpyrosoro TokoB. Cuna Amnepa. MarHuTHbIi MOMeHT. BUTOK ¢ TOKOM B MArHUTHOM
nose. MOMEHT cHJ, JEACTBYIOLWIMH Ha paMKy ¢ TOKOM BO BHEUIHEM MarHWTHOM rnoJjie. Llupkyssius
BEKTOpPAa MarHMTHOM MHJYKUMH. 3aKOH MOJIHONO TOKa (Teopema O UMPKYJSLUMU HHAYKLMH MarHHTHOrO
nossi) B Bakyyme. IlpuMeHente 3aKoHa MOJIHOrO TOKa JJ1sl pacuyeTa MarHUTHBIX Mosieil. MarnuTHoe rnosie

JUIMHHOTO COJIEHOMJa M Topouja. MarHuTHoe B3aUMOJCHCTBHE TOKOB. BHXpeBoe mnosie JBHKyLIErocs
3apsijia.



18. JIBusKeHue 3apsyKeHHON YacTUIBL B DJIEKTPUUYECKOM U MAarHUTHOM nosistx. Cuia Jlopenia.
ILBH'A\’BHHC 3ap$l}KeHHOﬁ HacTULbl B DJICKTPUHCCKOM W MArHMTHOM  MOJISIX. 3(1)(1)6]\"[‘ XoJina. YCKOPHTCJIH
3apAKCHHDbIX YaCTHLL.

19. MarnutHoe noJie B BeuiecTse. [ToHsiTHe MarHMTHOrO MOMEHTa aToMa. MUKpPO- H MaKpOTOKH.

Mosnekynspible TOkM. HamarHM4eHHOCTL (BEKTOpP HaMarHW4YMBaHWs). MarHuTHas BOCIPUHUMUYHBOCTH
BeulecTBa M e 3aBMCHMOCTb OT Temreparypbl. 3aKOH [MOJIHOMO TOKa (TeopeMa O UMPKYJISLUNH
HanpsKEHHOCTH MArHUTHOrO MoJs) B BeulecTBe. Hanpsyk€HHOCTH MarHUTHOrO M0/ B BELLECTBE.
MaruuTtHas npoHuuaeMocTsb cpeibl. MHAYKUMsS MarHuTHOro noss B BeliecTse. [ paHudnbie yeaoBus s
MarHUTHOIO MOJs Ha IpaHule pazjena AByx cpeid. Tunbl maretnkoB. Touka Kiopu. JlomeHbl. Kpupas
HaMarHU4MBaHMsL.

20. DuexTpoMarHuTHas HHAVKIMA. Onweit Dapaies. MaruutHbiii nortok. DJIC MHAYKIMK.
OCHOBHOM  3aKOH  2J@KTPOMAarHUTHOM MHAyKUMK (3akon @apajes). BbIBOA OCHOBHOrO 3akoHa

3IEKTPOMArHUTHOM MHAYKUMH M3 3aKoHa coxpaHeHus sHepruu. [lpasuiao Jlenna (3axon Jlenua).
Sernenne camouHayKuuu., MHaykTHBHOCTB., MHAYKTHBHOCTL JAIMHHOIO cojieHon1a. TOKM 3aMbIKaHHs H
pa3mbikaHus Lenu. SBjeHHe B3aMMHOM MHAYKUMM. B3auMHas MHIYKTUBHOCTb. DHEPrusi MarHUTHOIO
1noJst. O0bEMHAs MA0THOCTb IHEPTUU MArHUTHOTO MOJIA.
IV. Kontebanusi u BOJIHBI
21. Mexanunyeckue xosieOanus. CBoGojaHble (cOOCTBEHHbIE) M BbIHYKICHHbIE KosieOaHmus.

HuddepeHumnanpHoe ypaBHeHME TapMOHMYECKHX KosnedaHUi W ero peueHue. XapaKTepUCTUKH
rapMoOHHYecKHUX  KojeGaHMi.  DHeprus  rapmoHuuecknx  Komebanuid.  ClloKeHME  OJIMHAKOBO
HanpapJIeHHbIX (CKaJSPHBLIX) FapMOHMUYECKUX KosedaHui. MeToa BeKTOpHOH jaumarpaMmbl. buenwus.
CnoskeHHe B3aMMHO TMepreHMKYIAPHbIX (BEKTOPHBIX) rapMOHHUeckuX kosiebanuit. durypor Jlnccamy.
JmnddepeHumnaibHoe ypaBHeHHe 3aTyxalolnx KosnedaHWi M ero peuieHue. AnepuoaMyeckuil mpotecc.
Yacrora #u kodpduumeHT 3atyxanus. Jlorapudmuuecknid JeKpeMeHT 3aTyxaHusi W J100pOTHOCTH
koaeOaTesbHON cuctembl. JJuddepenunanbioe ypaBHeHHEe BbIHYK/EHHBIX KOleOaHWH W ero pelieHue.
AMmuinTyaa v Qasa npu  BbIHY/KACHHBIX MEXaHMYECKHX KosleGaHusax. MexaHHUuecKHii  pe3oHaHC.
Pe3oHaHCHbIe KpHUBbIe.

22. MexaHHuYecKHe BOJIHBbI. MexaHu3M 00pa30oBaHUs MEXaHWUYECKHX BOIIH B YNPYrol cpeje.

[IponosibHble M nonepeyHble BOAHBL. BoHOBOE ypaBHEeHHE M ero peteHue. ['apMoHHYeCKHe BOJIHbI M UX
XapakTepucTUrH. [TpUHUHKIT cyreprno3niiMi BOJIH M IpaHuLia ero npumMeHuMoct. Maszosas CKOPOCTh H
auenepers BosH. Tlonsitue o korepenTHocTH. Mutepdepenuns Boan. Crostune BoiaHbl. Dddert Jlonaepa
JUIsl 3BYKOBBIX BOJIH. YJIbTpa- U MHPPa3BYKH.

23.  DiexrtpoMarHuTHbele koneOauus. Juddepenunansioe ypasHenue KoaebaHumii B
kosiedare/lbHOM  KOHType M ero  peuwenue. Huddepenumanbioe  ypaBHeHHe — 3aTyXaloliMx
3JIEKTPOMArHUTHLIX ~ KosledaHui M ero  pewenue. Yacrora u  KOYpPUIMEHT  3aTyXaHHs
3JEKTPOMArHUTHOro KojedaHus. Jlorapudmuueckuil aekpeMeHT 3aTyxaHus v J100pOTHOCTL KOHTYpa.
HupdepeHunanbHoe ypaBHEHHE BBbIHY/KICHHBIX JJ1EKTPOMArHUTHBIX KoJdeOaHWil M ero peleHue.
AMnauTyaa v ¢aza npu BbIHYKISHHBIX JIEKTPOMArHMTHBIX Kosebanusx. Pe3oHaHc B konebaTesibHOM
KOHTYpe. Pe30HaHCHbIEe KpUBBIE LT HATPSiZKEHUS U CUJIbl ToKa. [lepeMeHHbIH TOK.

24 DjekTpoMaruumTHble BOJIHbI. apajeeBckas M MaKCBE/UIOBCKAs TPAKTOBKM  SBJICHHS
BHGKTPOMEIFHHTHOFI HHIYKIHH. Tok CMCUICHHA. 3.ﬂeKTp0MaFHMTHO€ none. Cucrema ypaBHeHnﬁ
Makcsesnsia. BosiHoBoe YpaBHCHHUE 1)1 3ﬂel\'Tl)OMaFHHTHOFO noJjasg M ero peLUCHHE. Cl\'OpOCTb
pacnpocTpaHEHU 3ﬂ€KTpOMaFHHTHbIX BOJIH B cpeaax. OCHOBHbIE CBOMCTBA SJICKTPOMAIrHUTHBIX BOJIH.
Bektop [loitnTrHra. Umnyabe anekrpomarHuTHoro nosist. llkana snekrpoMarHUTHBIX BOJIH.

V. OnTHkKa

25. PacnpocTpaHeHune cBeTa 4yepes3 TPaHuIly JIBYX CPEJI. DeKTpoMarHuTHas NpUpojia CBeTa.
[Tpunumn Iofirenca. 3akoHbl OTpaxkKeHUs U npeaoMaeHus. AOCOTIOTHBIH U OTHOCHTE/IbHBIN TOKa3aTenn
npenomienus. [TonHoe BHyTpeHHee oTpaxkeHue. CBETOBOIbI. ['eoMeTpHuecKas ONTHKA Kak MpeesibHblii
cilydait BOJHOBOM onTUKH. ONTHYECKHE HHCTPYMEHTBI.

26. Unrepdepenius cBeta. MoHOXpOMaTHYECKHE W HEMOHOXPOMATHYECKHE BOJIHBL. [IpuHumMn
CYNEPro3ULHU U MHTEHCHBHOCTb MPH CJIOKEHUM CBETOBBIX BOJIH. OnTHueckas utiHa nyTH. OnTrdeckas
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PA3HOCTH XOAA. l'acueT MHTEP(PEPEHLMOHHON KApTHUHBI OT ABYX KOIE€PEHTHLIX HCTOUHMKOB. |l0.100)
PARHOH  TOMULILL W PaBHOTO  HakJoHA. MHorosy4eBas HHTEp(

pepenumst.  CriocoObl  noinvuciig
KorepeHTHbIX Jivicil. MatepdepomeTpel.

27. ndy wma esera. Hpunuwnn Dodirenca — ®penens. Meto son dperiesis. [pasioeii

pactipoctpateric ceta. Jnppakuua Openens. udpaxumns Dperens oT Kpyrjioro oreepetis
Kpyrzaoro auera. [ ludpaxuns @paynrodepa or 6eCKOHEUHO UTMHHOH NpaMoit wean. Jlndpaiuns o
OJHOMCPHON Ui(ppakiHonHOi pewetku. [ToHsTre o rosorpaguu.

28. Homipizanms cpera. EcrectBenubii v nomspusoBanubiii cset. CTerieHb nospisari

Hoasipusauus cisera npu NpenomMieHUH M oTpakeHuu. 3akoH bproctepa. [losspusaims nipi 1noiiion
aydenpenomciii. Hongponasl u nongpusaunontsie npusmbl. [loaspusaropsl u anaimsaropnl 3a
Mamoca. HCK) YL hEHHasd OHTHLICCKH\H AHU30TPOITNA. OnTHueckas akTHBHOCTD BCULECTBA,

29, Jluciieocnd ceera. HopmanbHas w1 aHoMasibHas jucrepeuu. Merojibl Had: o, (el

ANCHCPO L i Md L HECKIE B IMPPaKiHOHABI CHEKTPbi. [OMI0IMEHHC CBC1d. Saroii by ¢

5. ObPA3OBATEJIBHBIE TEXHOJIOI'MH

. Jlexkmmon s cucrema o0ydeHUst (TPajMIMOHHDBIC JICKIIMOHHBIC M 1a00pa o)
3AHSATHS ) ¢ HCHOJL30BAHUEM TIPCAMETOB MYy3€sl JICKUMOHHDBINX JICMOHC T Paiiiii
YCTPOMCT B (PU3NUECKOr0 MTPAKTUKYMA.

2. llpuMmeHcitiie MyJabTUMEIMA TEXHOJIOTHIL: TPOBEACHUE JCKIIMOHHBIX M HIPAKTHUCCKIIN
BAHSATHI ¢ MCIOJAB30BAHUEM  KOMIIBIOTEPHBIX TPE3CHTALMN, JACMOHCTPAIIIOHIILIN
BIJICOPO. [11KOB € MIOMOLIBLIO KOMIIBIOTEPHOTO MpoekTopa, IBM u tenerkparia.

3. MHdopmii loHHO-KOMMYHUKALIHOHHBIE TEXHOJIOIMH /IS MOHHTOPHHIA. KOO, 13l

OLCHKM 1¢RyLICH yueOHON AeATeNBHOCTH CTYAEHTOB (HMHTEpHET. SKype. yvucoin
meroanucernit komrieke Bal'V na ninardopme Moodle u jip.).

6. OLUHOUHBIE CPEACTBA IS TEKVIUErQ KOHTPOI
VCUEBAL viOCTU, TPOMEKYTOYHON ATTECTAIMHU [HO WTOT AN
OCBOEHLSI  JUCUUIUIMHBI U YYEBHO-METOJMYECKO!
OBECHEYEHUE CAMOCTOSITEJBHOM PABOTBI CTYJAEHTOB

JLtst Korrrpostst paboThl CTYJIGHTOB, @ TAKKE JUISI CTUMYJIMPOBAHUSI CHCTEMATHUCCKO! O
M3YUCHMSL KYypod (U3MKM B TEUEHHME CeMecTpa MpeyCMOTPEHbl PeHTHHI-KOHTpO 1. ()

HPOBOLSITCS B 111ICbMEHHON popme

BOITPOCBI AJISA ITPOBEJIEHU S PEUTUHI-KOHTPOJIEN

Pefitunr-konipoanNel

I Jluneitnie cxopoceth 1 Jinnginoe yekopenue. TanreHunaibHOe H HOPMAILHOE YCKOPCHil.
CBS3L MCULY  (1HHCHHBIMHY M YIVIOBBIMM KHHEMATHYECKUMH BEJTHUMHAMH.

2. 3akoHbl [ 10TOHA U MOHSATHE MHEPUHUAIBHOH CHCTeMbI oTcueTa. [ToHsITHe CHibl vacchl i
HMILY IbCA. Y alileHUEe JBUKEHUS.

3. Momer uwuepupu Ttena. Teopema Illrefinepa. Mowment cunsi. Moment mvinviie
VpaBHcHHE MOMCHTOB.

4. PaGora 1 »1ieprust B MexaHuke. 3aKOHbl COXpaHEHHUS.

5. CnereMa v paBHEHHH ra3oIMHaMUKH. JIBHIKEHHE TeJT B KH/IKOCTSIX W ra3ax.

0. llonsitne ii1eanbHoro raza. OCHOBHOE YpaBHEHHME MOJICKYISIPHO-KHHCTHUCCKOI 1TCopi
YpaBHeHHe ol osiHUS WaeabHOTO ra3a (ypasHeHnue Knaneiipona — Menjieieesa).

7. ¥Ypasuennce Ban-aep-Baanbca. M30oTepMbl peaibHBIX 1a308B.
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8. MeTtactabuiibHoe coctosinne. Kputuueckoe cocTosiHHE.

9. BHyTpeHHsIs S)HEPrusl peajibHOTO rasa.

10. Dddexr lxoynst — Tomcona. CxMKEHHE Ta30B U MOJIYYCHHE HU3KHX TEMIICPATYp.
PeiiTuHI-KOHTPO./IbNe2

1. Anenus nepenoca: M Py3usi, TEMIONPOBOHOCTD, BA3KOCTb.

2. OcCHOBHBIE TEPMOJMHAMHYECKHE T[OHITHS: BHYTPEHHSSl SHeprus. padora. TeroTa.
VYpaBHeHHe 1epBOro Havajla TePMOIMHAMUKH.

3. OBpatumble U HeoOpatumele npouecchl. Kpyrosoit npouece (ko). Lukn Kapho u ero
KIIJI st nieanbHoro rasa.

4. DuTponus. 3aKOH BO3pacTaHUs SHTPOITHH.

5. 3akon  Kynona.  HanpsskeHHOCTH — asieKTpocTaTHdeckoro  noss.  [lonsTue
HIIEKTPOCTATHYECCKOTO NOJIsl. [TpUHIIMI CyNepro3nuIInN YIEKTPHUECKUX TTOJICH.

7. Teopema I'aycca A 2J1€KTPOCTATHUYECKOTO MOJis B BakyyMme. [IpumeHeHHE TeopeMbl
["aycca s pacuera nosei.

8. Ilorenumasn. PasHocte noteHuuanoB. CBs3b MEKAY MOTEHIHMAIOM M HANPSIKECHHOCTHIO
YJICKTPOCTATUYECKOTO MO.Is.

9. IMoastpu30BaHHOCTD. JIMnieKTpruecKas BOCIPUUMYMBOCTD BELIECTBA U €€ 3aBUCHMOCTD OT
TeMIepaTyphl.

10. Pacnipe/iesieHne 3apsiioB B IPOBOJAHMKE. DIIEKTPOCTATHYECKOE TI0JIe BHYTPU M CHAPYKH
MPOBOIHUKA. DJIEKTpOCTaTHYECKas 3allluTa.

11. XapakTepuCTUKH 3JIEKTPUUYECKOIO0 TOKA M YCIOBHs €ro CyHecTBOBaHMs. Pa3HocThb
MOTEHIMATIOB, YIEKTPO/IBHXKYIIAS CUIa, HAIPSIKEHHUE.

12. MaruutHass uHaykuus. 3akoH buo — Capapa. [lonsitue MaruutHoro noJst. [lpuHumn
CYNEPHO3UIIMH MATHUTHBIX MOJIeH. MarHuTHBIM MOMEHT.

13. JIBusKeHHe 3aps7KeHHbIX YaCTHIL B AJIEKTPHYECKUX U MATHUTHBIX MOJISX.
PeiiTHHIr-KOHTpO./1bN23

1. [loHsiTHE MarHUTHOTO MOMEHTA aToMa. MoJIeKy I pHbIe TOKH.

2. Tunsl maruetuxkoB. Kpupas namarunuusanus. Touka Kropu. JloMmeHbI.

3. Onweit  @apages. Maruutaslii  notok.  DJIC  wmuaykumu.  OCHOBHOH — 3aKOH
HJIEKTpOMarHuTHOM uuayKunu. Ipasusio Jlenua.

4. CBoOO/IHbIE U BBIHYKJICHHBIE KoJieOaHus. ['apMOHUYecKe MeXaHUuUeCKHe KoleOaHus U ux
XapaKTePUCTHKHU. DHEPIUsl FapMOHUYECKUX MEXaHUYECKUX KOJIeOaHnH.

5. 3aryxaromue MexaHuueckue — kosebanus.  Yactora., KodpPHUIMEHT  3aTyXaHHs.
jgorapupMHUUYECKUI JIEKPEMEHT 3aTyXaHUsl MeXaHHYeCKUX KOJIeOaHui.

6. BbIHyK/1eHHbIE MeXaHHUeCcKHe Kosledanus. MexaHuueckuii pe3oHaHc.

7. Mexauu3m 00pa3oBaHMs MeXaHMYECKMX BOJH B ynpyroit cpeae. IlpogosbHbie H
MoTNepeyuHble BOJIHBL. BOHOBOE ypaBHeHHEe M ero peiueHue. ['apMoHMUYeCKHe BOJHBI M HX
XapaKTepPUCTUKH.

8. Kouebarenpublii  KoHTYp. ['apMOHMuUecKHe SJEKTpOMArHUTHBIC KOJeOaHMs M HX
XapaKTepUCTUKH.

9. 3aryxaroume 2JeKTpOMarHuTHele KojeOanus. Yactora. kodpduuMEeHT 3aTyXaHus.
Jorapu(pMHUUECKHH JIEKpPEMEHT 3aTyXaHHs JIEKTPOMArHUTHBIX Kosebauuii. JloOpoTHOCTH
K0J1e0aTeIbHOro KOHTYpa.

10. BpIHy:KIeHHBIE DJIE€KTPOMATHUTHBIE KoJeOaHus. AMIUIMTYAAa W (aza BbIHYIKICHHBIX
JIEKTPOMArHUTHBIX KOJeOaHUi.

11. Cuctema ypaBHeHu MakcBeilia. DJIeKTPOMAarHUTHOE T10JIE.

12. DuaextpomarnutHast npupojaa cpeta. llpunuun [roffrenca. 3akoHbl OTpakeHHst H
npesaoMiaeHusi. AOCOIIOTHBIH U OTHOCHTEJIBHBIN NMoKa3arenn npejiomieHus. [lojHoe BHyTpeHHee
OTpaKeHuce. CBeTOBOIIbI.

13. OnTnueckas qmmHa nytd. OnTtuueckass pa3HocTb Xoja. Pacder umHTepdepeHIIMOHHOM
KapTUHBI OT JIBYX KOT€PEHTHBIX HCTOUHHUKOB.
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14.  Ilpunumn lrodrenca —

Openelts.

Meton 3o @penens.  [lpsamonmueiinoe

pacipocTpaHCHHEC CBCTA. [Ll’l(l)p'dKU.Hﬂ CDpGHGHSI Ha KPYIJIOM OTBCPCTHH U JIUCKC.

KAYECTBEHHBIE BOITPOCHI JIJISA IOTOTOBKH K PEUTUHI-KOHTPOJIIO

OCHOBBI K/JIACCHYECKOH MEXaHHKH

Bapuanm 1

1. YacTHua maccoll m ABMKETCS 3aMe/UICHHO
MO0 OKPY/KHOCTH C LEHTPOM B Touke O cO
CKOpOCTbIO U . YKaszaTb Ha  PHUCYHKE
HalpaB/ICHUS BEKTOPOB YIJIOBOH CKOPOCTH
1 -

(). MOMEHTa ummyjbca L OTHOCHTEIBbHO
TOYKH (), NPOEKIMIO MOMEHTA MMITyJibca Ha
¢b = L.. nHopmansHoe Wy, TaHnreHumanibHoe

Wz wnonnoe W yckopenus.

OoCb epaweHus

. Kak onpenensiercs MOMEHT HHepUMH Tel1a?
Kak onpenensiercst MOMEHT cHilbl? YKazaThb

[USIN §)

Ha PHUCYHKE BEKTOP MOMeHTa cuibl Mg

OTHOCHTEILHO TOUKH ).

F
0
4, [ToTenuunajbHas JHEprus YaCTHULLBI
5
OIMUCbIBAETCS BbIpaskeHHeM £, = 2x — 3x°.
[Ilpy kakomM 3HayeHUM X yacTHua Oyjaer

HaXO0/UTbCS B PABHOBECHH?

5. CdopmyMpoBaTh  3aKOH  COXpaHEHHs
umnysbea. [lpn Kakux ycloBHAX peasibHO
BBITIOJHSICTCS! 3TOT 3aKOH Ha 3emue?

6. HanucaTtb ypaBHeHHMe JIBWKEHUS Ul Tesla
Maccol m B Mone CWIbl TSKEeCTH 3eMiu
(cuz0i conpoTuBIeHHs npeHedpeub).

Bapuanm 2

1. OaHopoanblii  aMCK  Bpawaercs ¢
3aMEUIEHHEM BOKPYI OCHM. NpoXojsiled uepes
LEHTP JWCKa MEPHeHINKYISPHO  TJIOCKOCTH
aucka.  YKasaTb Ha  PHCYHKe HanpaseHus

BEKTOPOB  YIVIOBOW CKOpocTH (). MOMEHTa

- 1
mmnyabea L. yrioBoro - yckopemnus €,

MOMEHTA CHIIbl *MO .

2. Copmysinposats Teopemy lllreiiHepa.

~

3. Kak onpenensiercss MOMEHT uMItyJibca? YKazaThb
Ha PHUCYHKE BEKTOP MOMeHTa uwmmyibca Lo

OTHOCPI}LGIH)HO TOYKH O.

® 8
F
O
4. [ToTeHumnanbHas IHEprus YacTHILbI

onucklBaeTcs Bhipaskenuem £, = 3x'  12x. Tlpwu
KaKOM 3HAa4Y€HHH X YCKOPEHHME uacTulbl Oyaer
paBHO HYJ/110?

5. CdopmyanpoBaTb  3aKOH  COXPAaHEHHs
MeXaHW4ecKOoHW dHepruu. Ilpu Kakmx ycaoBHAX
peasibHO BBIMOJHACTCA TOT 3aKOH Ha 3emuie?

6. Hanucath ypaBHeHMe JBMKEHMS 11 Tea
Maccoi m. Ha KOTOpoe JAEHCTBYET TOJbKO CHIla
CONMPOTHUBJIEHHS, MPOMOPLHOHAILHAS CKOPOCTH

11



7. 3aBUCUMOCTb IOTCHLUHAILHOM YSHEPrUn OT
KOOP/IMHATBI MPUBEIEHA HAa PUCYHKE.
Hapwucyiite rpaduk kauecTBeHHOI
3aBUCUMOCTH CHJIbI I1OJIS1 OT KOOPAMHATBI.

napabona

(x = (0 — Bepuuna napabo.ivi)

Eg

X
8. Kakue MOJOKEHHUS CJIEAYIOUIEro
VTBEP/K/AEHHUSI  CrpaBeIUBbI? MowmeHT

MMITyJIbCa TeJ1a OTHOCUTEILHO OCH 3aBUCHT:
a) OT Macchbl Tena:
0) MOMEHTa CHIIbI:
B) MOJIOKEHHsI OCH:
I') CKOPOCTH TeJla.
O0ocHOBATbL OTBETHI.
9. YenoBeKk CTOMT Ha Bpaulalouieicsl ckambe
KyKOBCKOro ¢ TssKeNbIM CTepsKHEM B pyKax.

pacroyio’KeHHbIM — TOpU3oHTaNbHO.  Eciu
CTEep/KeHb  MOBEPHYTbL B BepTHKAIbHOE
MOJI0KEHHUE, TO:

a) YMCHBLIMTCS  MOMEHT  MHEpLHH
CUCTEMBI;

0) YMEHBLIUTCS YTJ10Basi CKOPOCTD:

B) MOMEHT HMIIy/Jbca CHCTEMbl He
M3MEHHUTCS:

) YMEHBLIMTCS KHHETHYecKas IHEprus
CHCTEMBI.
BeiOpaTh npaBuibHbIC YTBEP/KIACHHS H
000CHOBAT.
MoutekyasipHO-KHHeTHYeCKAst T€OpHst

Bapuanm 1

s 3anucatb OCHOBHOE VpaBHEHHE
MOJIEKYJIIPHO-KUHETHYECKOH TCOPHH.
2. KakoB cmbica hyHKLMM pacripe/e/ieHus?

3. Hanwucatb  dopmyay  onpenesneHus
Cpe/Hero 3HaueHusi HeKOTOPOH BETUYMHBI X,
3Has QYHKUMIO pacrnipeiesieHus f(x).

4. Teno nepexoaut u3 coctosHus | B
COCTOSIHME 3 OAMH  pa3  MOCPEICTBOM
npouecca 1-2-3, a apyroii pas 1-4-3. B kakom
npouecce M3MEHEHHWE BHYTPEHHEH JHEepruu
oonbue: AU, 5.3 UK AU\ 437

["a3 uaeanbHbIi.

7. 3aBUCUMOCTB CHJIBI MOTEHLMAILHOIO 10151 OT
KOOP/IHHATDI NpUBe/IeHa Ha pHCYHKE.
Hapucyiite rpaduk kauecTBeHHOH 3aBUCHMOCTH
NOTEHUHAILHOW SHEPIrUH OT KOOPAMHATDI.

F

Beputuna napaoo.ivi

'

8. Kakue nyHKTbI CJAeAYIOUIEro YTBEp/KIACHMS
cnpaBe/UTHBbI? MOMEHT MHEPIIMH TeJla 3aBUCHT:
a) OT MOJIOKEHUS OCH BpalIEHHSI:
0) MOMEHTA CHJIbI;
B) MacChbl Tesa;
I') YIJI0BOrO YCKOpEHHUs Tela.
OOocHOBATbL OTBETHI.

9. B Kkakux cucTtemMax oTcuera JIeHCTBYIOT
ueHTpobeskHas cuaa v cuna Kopuosamca?

H/1ea1bHOI0 I'a3a H HAYAJIAa TePMOIHHAMHKH
Bapuanm 2

. YTo Ha3zblBaeTCs 4MCIOM CTereHeil cBoOO bl
MeXaHHYeCKOH cucTeMbl?

2. KakoB cMbICIT yC10BHS HOPMUPOBKH (DYHKLIMH
pacripejeseHus?
2

3. Bblpasutb BeposTHOCTBH
pacripe/ie/ieHusl.

uepes  GyHKUHIO

4. Teno nepexoMT U3 COCTOSHUS | B COCTOSIHME
3 0aMH pa3 nocpencTBOM npouecca 1-2-3. a
apyroi  pas  1-4-3. B kakom npouecce
M3MEHEHHE BHYTpeHHel sHepruu Gonbiue: A U
»a Ml A U, 41? T'a3 naeanbHbli.



1 4

%

9. Uemy paBHO umMcIo creneHeld cBoOOabI 1S
mosekyabl CO5 ¢ yueTom KosedaTenbHOro
JBHKEHHS MOsIeKyJ1?

10. B 1aByx cocylax npH  KOMHATHOMN
Temrepatype xpauurces no | momo raza. B
MEPBOM COCY/JIE a3 COCTOUT U3 O1HOATOMHbBIX
MOJIEKYJI, @ BO BTOPOM — M3 JIBYXaTOMHBIX.
Onpe1ennTh OTHOLLIEHHE BHYTPEHHHX
SHeprui oTux razos U,/U,?

I
%
9. Ilpn kakux ycsioBusax (1o p u 1) raz MOKHO
CUMTATD Mj1ealbHbIM?

10, B n1Byx cocynax npu  KOMHATHOI
TemnepaTtype XpaHutes no | momo raza. B
MEepBOM COCYJ€ ra3 COCTOMT M3 OJHOATOMHBIX
MOJIEKY/l, @ BO BTOPOM — M3 TPEXaTOMHBbIX.
OnpeneanTsb OTHOLLEHHE MOJISIPHBIX
TEMJI0EMKOCTeH 3THX Tra30B MpH MOCTOSAHHOM
obbeme?

r9.TlE‘l\”T[’)OCTaTHKa H MOCTOSIHHBIH TOK

Bapuanm 1
1. Chopmynuporath Teopemy [aycca ams
BekTopa £ .
2. Hanwucartb rpaHduHble YCIIOBHS s
HOPMAJIbHBIX ~ COCTABJISIOLUIMX — BEKTOPOB
HaMNpsKEHHOCTH 1" SIICKTPHUUECKOTO

CMCUICHHUS Ha I'paHULEC ABYX AW3JIEKTPHUKOB.

3. B
3alMThbI?
4. Yemy paBeH TMOTE€HUMAl B LEHTpe
3apsiKeHHOro  Kombua @p? OObACHUTD.(CM.
PUCYHOK)

4EM  CMBICJ  IEKTPOCTaTHYECKOM

o

S. Tlonas 3apsskeHHas cdepa  OKpysKeHa
cheprUECKUMH CJIOAMH  AM3JIGKTPHUKOB (CM.
PUCYHOK)

:
[TocTponTh 3aBUCUMOCTb HAMPSHKEHHOCTH OT
paauyca E(r).

6.  Dusnueckui

CMBICII ,ELM3J'1€KT]JM“I®CKOFI

Bapuanm 2

. Chopmymnposars Teopemy [aycca s
BekTopa D .
2. Hanwucarb  rpaHHuHble  YCJAOBMS 15

1

TAHICHUHAJIbHBIX COCTABJIAIOUIMX BEKTOPOB ET
1

H Dr Ha rpaHule pa3jiena AByX JHIJIEKTPHKOB.
3. Hanmncatb BbIpaKeHHs /15 MJIOTHOCTH SHEPrUK
AJIEKTPUYECKOrO 10J15.

4. Yemy paBHa HanpsyKEHHOCTb B
3apAKEHHOr0 Konbla £y (cM. pUCYHOK)?

LEEHTpe

AN

5. [Tlonas sapsukenHas  cdepa  oKpyKeHa
CheprUCCKUMH  CIIOSIMH  AMJIEKTPUKOB  (CM.
PUCYHOK)
e=1
€=3

V2

m
1

[y

nOCTPOHTb 3aBUCHUMOCTDb IOTEHLHAJIa OT paauyca
(7).

6. Dusnueckuit CMbICI BEKTOpa
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MPOHULIAGMOCTH CPEIbI.

7. Urto Takoe »J1eKTpoIBHIKY as cuna’?

8. Chopmyauposath 1-ii 3akoH Kupxroda.
9. 3anucathb 3akoH Oma B Jl0Ka1bHON hopme.
10.  CyTb  KJIACCMUYECKOH  2JIEKTPOHHOM
TECOPHH EKTPONPOBOJAUMOCTH METAJLIOB.

11. Paccuntate LMpKY/ISLHIO BeKTOpa £ 10
3aMKHYTOMY KOHTYpY ABCDA w cienathb
BbIBO/IbI O [IOTEHLIMATLHOCTH TTOJIS.

Al— — L LB
|
|
D, . 1 _| LI|C
) ED | | I “lIE‘C

MO pH30BaHHOCTH I

7. Yro Takoe HanpsikeHue?

8. Cdopmyanposats 2-i 3akoH Kupxroda.

9. Banucatb 3akoH Jlkoyns—JleHua B jokaibHOM
dopme.

10. B 4émM  COCTOMT  HEAOCTATOYHOCTb
KJIaCCHYECKOH DIEKTPOHHOH TEOPHH
HIIEKTPONPOBOUMOCTH METaIJIOB?

1. PaccumTaTh LMPKYJSILUMIO BekTopa £ no
3aMKHYTOMY KOHTYpPY ABCDA 1 cienath BbIBO/ bl
0 MOTEHLHAILHOCTH MO,

MarHuTHoe 1oJie u FIEKTPOMATHUTHA HHAYKI NS

Bapuanm 1
1. PackpbiTh MOHSITHE.
WUHIYKUHSA, €€ CMBICIL.
2. CdopmynaupoBaTh 3aKOH T[OJHOrO TOKa

MarsurHas

a1s BekTopa B .
3. CdopmyaupoBaTh TIpaHHUHbIE YCIOBHS
NS TAHFEHUMAIbHBIX  COCTABJISIOLIMX

BEKTOPOB Bu H.
4. Yemy

BuTKa ¢ Tokom 1? Kyna oH HanpasiieH (cM.
PUCYHOK)?

paBeH MarHWUTHBIH MOMEHT

m

5. B uém  zakiiouaercs  siBJIeHMe
5JIEKTPOMArHUTHOM MHYKLIMH, Y4eMy paBHA
2J1C? Chopmynuposath npasuiio Jlenua.

6.[TpoBojsitiasl rnepembiuka JIBUKETCS BONb

NpoBOAsLIEH pPaMKM €O CKOpPOCTbIO U B

mMaruutHom nosie B . Vkazartb HarpaBJICHHUEC
MHAYKIHOHHOI'O TOKd.

Bapuanm 2
I. ChopmynuporaTh 3akoH buo n Capapa. ero
(u3rUecKUii cmbIC.

2. 3aKOH MOJIHOrO TOKa J11s Bektopa /1 .

3. I'paHMuHbIC YCJIOBHS 17151  HOpPMaibHbIX

COCTaBAAIOLINX BEKTOPOB B u

4 Yemy paBeH  opOWTa’bHbIA  MArHWUTHBIN

])Ill

CKOpPOCTBIO U ?

MOMECHT JJIGKTpOHAa C€  3apsaioM e H

VYkazaTb ero HanpapJeHHe (CM. puc.).

—

5. SBienue CaMOMHAYKLMH 7]
B3auMOMHayKUKH, ux D/1C.

6.1TpoBoasilias  nepeMbiuka JIBUKETCS  B/10JIb
1

NpoBoAsiLled  paMKM €O CKOpOCTbIO U B

mMarHutHom rnosie B . Vkaszatb HaripaBJieHHUEC
UHAYKUHUOHHOI'O TOKaA.
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7. dan rpadmk u3MeHeHHs MarHUTHOTO
MOTOKa OT BPEMEHH.

7. Jlan rpadmk n3MeHeHUs MarHMTHOrO MOTOKA
OT BPEMEHH.

0]
napaoo.ida ¢
GepuLtno
61=10
t
Kak M3MEHseTCs BeJIMYMHA DJC | Tloctpouts  rpadpurk  3aBucumoctu  DJIC

HIEKTPOMATHUTHON UHIYKLMH CO BpeMeHeM?
[Toctpouts rpaduk (7).

8. TlpsimoyronabHbIH  MPOBOIOYHBIN  BHUTOK
JIEKHT B TUIOCKOCTH € UTMHHBIM TPSMBIM
NMPOBOIOM, 10 KOTOPOMY NPOTEKaeT TOoK .

L?
/ —>
Butok TAHYT BIPABO. [Tokasartb
HanpapjieHusi TOKAa., WHIYUUPOBAHHOIO B

BUTKE, M CUJI, 1CHCTBYIOLUMX HA €ro JeBy U
NpaByr CTOPOHBbI

9. Yemy paBHa UMPKYJSILMUS  BEKTOpa

HanpskenHoctd  H o no  3amkHyTOMY
KoHTYpy? Ha pucyHke nokasanel: I — Toku
MPOBOAMMOCTH, | — MOJIEKYJISIPHbBIE TOKH.

17/

HJIEKTPOMArHUTHONW MHYKLMH OT BpeMeHH £4(1).

8. [1pssMOYrobHBIH MPOBOJAOUHBIH BUTOK JIC/KHUT
B MJIOCKOCTH C JUTHHHBIM MPSIMBIM MTPOBOIOM. 110
KOTOPOMY MpoTeKaeT Tok |.

Butok TAHYT BIIpaBo. ITokazarb HaripaBJICHHUA

TOKA., HWHAYUMPOBAHHOIO B BHUTKE, MW CHIL
JEHCTBYIOLIMX HAa €ro JIeByK) MW  [PaBYIO
CTOPOHBI.

9. Yemy paBHa  UMPKYJsLMS ~ BEKTOpa

MarHUTHOM HMHAYKUHHN TTO 3aMKHYTOMY KOHTYPY
?

I3

iMZ

KoHmyp "
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10. Ilpupona ¢peppomarHeTnsma.

10. Tpupoaa aMamarHeTusma.

MexaHn4deckue KoJ1e0aHUs H BOJHBI

Bapuanm 1

1. Uro HaspiBaetcs ¢a3ol rapMOHHUYECKOro
Kosnebanus?
2. KakoBa pazHoctb (a3 ABYX MasTHHKOB
(BTOPOro  OTHOCHUTEIBLHO  MepBOro)  (cm.
pHCYHOK)?

LLLLL S LA

1 2 (} 7
Kpaiinee noaoxcenue

3. Touka yuacTByeT B JABYX B3aMMHO
NepreHanKyaapHbIX  konebanuax.  Kakas
durypa Jluccaxy v(x) nomyuaercs. eciu

|y =2cosmt,

1.\' = 4cos(nt+m/2).

4. Cnoxute rpaguyecKkl J1Ba rapMOHMUYECKHX
0/IMHAKOBO HaMpapJeHHbIX KO1e0aHUs PaBHbIX
Nepuo0B,  HO  CMeLIeHHbIX 1o  dase
OTHOCHUTENILHO JAPYr JApyra Ha 7. aMIUIATY/1bl
cooTHocATes Kak 3 @ 1. byaer nu konebanue
rapmMoHuueckumM?  Yemy  paBHa  vacToTa
CJI0KHOIO KoslebaHus?

5. Jlano HarnpaBneHue cMelleH sl YacTHLL.
Kyna nBuskercs BonHa (BJIeBO, BMpaBo)?

6. Hanucares anddeperunansioe ypaBHeHH e
3aTyXalUKX KosebaHui 1 ero peleHue.
KakoB cMbicn kod(hdunnenTa 3atyxanus,
noOporHocTH?

7. JlaHO ypaBHEHHE BOJIHbI

Y = A sin2n(t/T-x/L), rne A, T, L -
MOJIOKUTETIbHbIE BEJTMUHHBI. KOTOpbIe
OMUCHIBAKOT BOJHY. Yemy paBHa CKOPOCTb
BOJIHBI?

8. Uto Takoe azoBas cKOPOCTh, FPyIrnoBas
CKOPOCTb BOJIH?

9. YUro HazbiBaeTcs MHTepdepeHiield BoIH?
10.  Tlepmoa  konebaHuit  NpyKUHHOTrO
mMasTHMKa paBeH 1. Maccy MasiTHUKa
yBesiMuuan B 4 paza. Kak uaMeHuTCs nepuon
KostebaHmii?

Bapuanm 2

I. Yto Ha3zbIBaeTCAd UIMHON BOJHbIL, BOJHOBBIM
unciom?

2. KakoBa pasHocth a3z JBYX MasgATHUKOB
(BTOPOro OTHOCHTEIBHO MEPBOro) (CM. PUCYHOK)?

J
I 2 V
Kpaiinee noioocenue

3. Touka yuwacTByeT B  JBYX  B3aMMHO
nepreHnKyaspHbIx kostebanusax. Kakas ¢urypa
Jluccaxy v(x) noayvaercs. eciau

J_v =2cosmnt,

1.\' = 4cos(nt + ).

4. Caoxkute rpaMUecKy 1Ba rapMOHHUYECKHX
O/IMHAKOBO HarpaBlIeHHbIX Kos1eOaHus, y
KOTOPBIX HaCTOTbI COOTHOCATCS Kak | : 3. a
amMrdTy bl Kak 2 ;1. byaer nim kosebanue
rapMoHuueckum? Yemy paBHa yacToTa cJ10/KHOr0O
koneGanms?

S. JlaHo HanpasieHue cmelleHus yactuil. Kyaa
JBWIKETCA BOJIHA (BJIEBO. BIIPABO)

6. Hanucarb BosiHOBOe ypaBHeHue. [TosicHUTD ero
CMbICI

7. CMmelleHue YacTuL cpeibl B MJI0CKOM Oeryuei
3BYKOBOH BOJIHE BbIPAKaeTCsi COOTHOLICHHEM
&=, -cos(mr—kx). HaillTh cKopocTb cMelleHus
YaCTHLL B 3TOM BOJIHE.

8. Kak oOpasyercs crosuas Bonna? Onucatp eé
XapakTepHble ocobeHHocTH. HanucaTs ypaBHeHme
cTostuei BOJIHBI.

9. Kak obpa3ytorces Guenns?

10. Yro Ha3bIBaeTCs MEXaHMUYECKUM PE30OHAHCOM,
pe30HaHCHOH 4acTOTON?
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Onruka

Bapuanm 1 Bapuanm 2
I.Chopmyauposars npuHumn [oiirenca. I. CdopmyaupoBaTb 3aKOHbl OTpakeHHs M
NPeIOMIICHUSI.
2. OnTuyeckas JIJIMHA MY TH. 2. OnTuyeckas pa3HoOCThb X0/1a.
3. TTosnockl paBHON TOJLLUHHBI. 3. [loaocsl paBHOro HaKJIOHa.
4. Jlndpaxums Openens. 4. udppaxuns Opayurodepa.
5. EcrecTBeHHbII M MOASPU30BAHHbBIN CBET. 5. Tloasipusaunu npu oTpaKeHuu 1

MpPEeIOMJICHHUH.
6. Ha NyTH €CTECTBEHHOI'0 CBETAa INMOMCUICHDI 6. Vron MCIKLY ITaBHbIMH IMJIOCKOCTSAMH

JBC MJIAaCTHHKH TYpMaJilMHa. [Toce noJjspusatopa H aHaiM3aTopa paBeH 30“,
NPOXOIKACHUSA TNTACTHHKH 1 CBET MOJIHOCTBIO ()I'IPGLIGIIHTC M3MCHCHHUEC HHTCHCHUBHOCTH
NOJIAPHU30BaH. Ecan J/ H J — MHTCHCUBHOCTH | MpoLICALICIO Yepe3 HUX CBETa, €CJIN YIoJl MCKY
CBCTa, rnpoweamero MJIACTHUHKHK | INTaBHBIMH TIJIOCKOCTAMH 6}":16T COCTAaBJIATH 450.

coorercTBeHHO 1 1 2. 1 J,=3],/4, uemy Torna
Oyer paBeH yroj Mexay HanpasieHusmu OO

n007?

BOITPOCbBI K DK3AMEHY

I. Mexanuka

1. Mexannveckoe JBHKEHHE Kak rpocTeiimas popma JaBuKeHus Matepun. Cucrema oTcuera.
Patnyc-BexkTop.

2. Marepuanbhas Touka (uactuia). Tpaektopus. Paanyc kpuBu3Hbl Tpaektopuu. Jlnneitnas
CKOpOCTh M JUHelHOoe yckopeHHe. [loctynarenbHoe IBUKEHHE TBEPIOTO Tea.

3. TanrenumanbHOe M HOpMalbHOE YycKOpeHHs. CBsI3b MKy JHHEHHBIMH M YIJIOBBIMH
KHHEMAaTHYECKHUMH BeJIMUYHHAMH.

4. Tlepsbiil 3akoH HbroroHa M NOHSATHE MHEpPUHATIBHOHI cucTeMbl oTcyeTa. BTOpoii 3akoH
HproToHa 1 MOHSITHE CHUJIBL, MACCHI M UMITYJIbCA. Y paBHeHHUE ABMKeHUs. TpeTnii 3akoH HbioTtoHa
U Mpe/Ielibl €ro NPUMEHUMOCTH.

5. Cucrema matepualbHbIX ToueK. [leHTp mHepuun (uentp macc). Teopema o 1BHIKEHHH
LEHTpa HHEPLUH.

6. [lonsatne abcomoTHo TBepa0rO Testa. MomeHT uHepunn tena. Teopema lreitnepa.

7. MomeHT cuibl. MOMEHT UMIlysbca. YpaBHEHHE MOMEHTOB. YpaBHEHHME BpamiaTejJbHOIO
JIBUKEHHsI TBEP/IOTO TeJla OTHOCUTEILHO HEMOIBUKHON OCH.

8. 3aKOH COXpaHEHMs UMITYJIbCa, 3aKOH COXPaHEHHsI MOMEHTA UMITYJIbCA.

9. PaboTa u sHeprus B MexaHuKe. DHeprust KHHeTHUYeCKasi 1 MOTeHIMATbHAS.

10. [onsttre custoBoro nosist. CBsi3b MKy NOTEHIIMATBHOM SHEPrue 1 CHIIOH.

1. 3aKOH coXpaHeHHUsl MEXaHUYEeCKON YHEePruu.

I1. OcHoBBI MO/IEKY.ISIPHOI GPH3HKU H TEPMOTHHAMHKH

1. Tlondarne wnzaeanbHOro rasa. MoJleKyJISIPHO-KMHETHUECKOE TOJIKOBAHHE TEMIICPATyphl.
MakpockonndecKkue napamMmeTpbl CHCTEMBI.

2. JlaBneHue raza ¢ TOYKM 3PEHHS MOJIEKYJISIPHO-KMHETHYecKoi Teopuu. OCHOBHOE
YpaBHEHHME MOJIEKYISIPHO-KUHETUUECKONW TEOPHH.

3. YpaBHeHHE COCTOSIHMS U/1eaIbHOTO ra3a (ypaBHenue Knaneiipona — Menjieneea).

4. Ypasuenue Ban-nep-Baaibca. M30TepMbl peaibHbIX ra30B.

5. MeractabuiibHoe cocTosinue. Kpuruueckoe cocTosiHue.
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6. BHYTpeHHsIsl SHEeprusl peajibHOTO rasa.

7. Dpdext [Lxoyias — Tomcona. CrkuKeHne ra3oB U MOJTyUYeHHE HU3KUX TeMIIepaTyp.

8. SBienue nepenoca — quddysusi.

9. fIBaenue nepeHoca — TENJA0NPOBOAHOCTb.

10. SIBneHue nepeHoca — BA3KOCTh.

11. OcHOBHbIE TEpPMOJMHAMHMUYCCKHE T[OHATHUs: BHYTPEHHsisi SHEeprus., padorta. TeroTa.
YpaBHeHue 1epBoro Hayajaa TepMOIMHAMUKH.

12. 3aBUCUMOCTB TEIJIOEMKOCTH MJICAIbHOTO I'a3a OT BUja npouecca. Padora, coBepiiaemas
ra3oM IpH U30Ipoleccax.

13. AnnabaTuuecKkuii npouecc.

14. OGpatumele 1 HeoOpaTUMBbIe TIpoliecchl. Kpyrosoii npouecce (LHKI).

15. Iuxa Kapuo u ero KIIJI anst upeanbHoro rasa.

16. [Tpunuun aeficTBUs TEIJIOBOTO JABUIATEIsl U XOJI0/IMIBHOM MalllUHBbI.

17. DuTponus. 3aK0H BO3paCcTaHUsl SHTPOIIHUH.

18. Cratuctuueckuii Bec (TepMOJAMHAMHUYECKAs BEPOSATHOCTh). CTaTHCTUUECKOE TOJIKOBAHHE
BTOPOTO Hayajla TePMOIHHAMHKH.

II1. DiiekTpHYeCcTBO H MArHETH3M

1. 3akon  Kyznona.  HanpszkennocTs — aiektpocraruueckoro  noas.  Ilonstue
HJIEKTPOCTATUYECKOTO NoJist. [I[pUHIUIT Cyneprno3UIMK 3JeKTPHUYECKUX M0JIeH.

. [Torox nanpsikennoctu. Teopema [Maycca juis 2J€KTPOCTATHUECKOTO T10JI51 B BAKYyMe.
. [Ipumenenue teopemsl ["aycca 115 pacuera noJeii.

4. Pabora  cua  oaexTpocTaTMuecKoro  mous.  [IUpKysasuus — HanpsKeHHOCTH
HIEKTPOCTATHYECKOTO MOJIs.

5. Totenuuan. Pa3HocTh noteHuuasnoB. CBsi3b MekK/1y HOTEHUHAIOM M HAMPSKEHHOCTBIO
SIEKTPOCTATHYECKOTO MOJIs.

6. CBoOOHBIE U CBSI3aHHBIE 3apsi/ibl B BelllecTBe. [ HIIbI 1M31eKTPUKOB. MoHHAas, d1eKTpoHHast
1 OpUEHTAIMOHHAS MOJISIPU3ALIHH.

7. TonsspuzoBaHHOCTL. JlndiekTpuueckas BOCIPUHMYHBOCTD BEIIECTBA U €€ 3aBUCUMOCTD OT
TeMIepaTypbl.

8. Teopema I'aycca juist 2JIEKTPHUUECKOTO MOJS B JUAIEKTPUKE. DIIEKTPUUECKOE CMEIICHHE.
JluonekTpuyeckass IPOHMIAEMOCTb  cpeibl.  HanpsikeHHOCTb  97eKTPHUYECKOro  moJist B
JMDJIEKTPHKE.

9. I'paHnyHbIe YCJIOBMs JUIsl DJEKTPUUYECKOTO IMOJIS Ha TpaHHIle pasjiesa “AMIIeKTPUK —
JIMDJICKTPUK .

10. Pacnpenenenne 3apsa0B B MPOBOIHUKE. DIEKTPOCTATUUECKOE 110JIe BHYTPH U CHAPY/KU
MPOBOHUKA. DJIEKTpOCTaTHUECKAs 3allUTa.

11. DIeKTpoeMKOCTh YeAMHEHHOTO MPOBOIHHKA, CHCTEMBI IIPOBOHUKOB U KOH/ICHCATOPA.

12. Dwueprusi 3apsKEHHbIX  YEJIMHEHHOIO IIPOBOJIHHMKA, CHCTEMbl TPOBOTHUKOB U
KOHJIeHCATOpa. DHEPrus MIEeKTpruuecKoro nosisd. O6beMHas MIOTHOCTh YHEPTUH ITEKTPUUYECKOTO
0.5l

13. XapakTepHCTHKM 2JIEKTPHUYECKOr0 TOKAa M YCJIOBHs €ro CcyuiecTBoBaHMs. PasHocTb
MOTEHIMAIOB, MIEKTPOABHAKYIIAS CUJla, HATIPSKEHHUE.

14. Kiaccuyeckass 2JIeKTpOHHAsi TEOpUs  DJIEKTPONPOBOJAMMOCTH  METAUIOB M ee
HEJ/I0CTaTOYHOCTb.

15. BoiBoj 3akoHoB Oma 1 Jlxoyiist — JleHua u3 271eKTpOHHBIX Mpe/ICTaBICHHI.

16. MaruutHas unjaykuus. 3akoH buo — Casapa. Ilonstue marnutHoro noss. [Ipunimn
CYNEPIO3UIMA MArHUTHBIX T0JIei. MarHUTHBIIA MOMEHT.

17. MaruuTHoe noJjie npsMOJIMHEHHOr0 U KPyTrOBOI'O TOKOB.

18. [upkyasuust BEKTOpa MarHMTHOM MHAYKIMHU. 3aKOH IOJHOro Toka. MarHmtHoe mnose
JUTMHHOTO COJIEHOMJIa U TOPOHa.

19. JIBMsKeHMe 3apsiKEHHBIX YACTHIL B AJIEKTPUUECKUX U MATHUTHBIX MOJISX.

20. Dddext Xomma. [Tpunuun aeicTBUS yCKOpUTEIEH 3apsiZKEHHBIX YacTHIL.

LI
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21. IlonsiTne MarHUTHOrO MOMEHTA aTOMA.

22. MuKpo- 1 MaKpoTOKH. MoJieKyssipHble TOKH. MaruuTHasi BOCIPUUMUYHBOCTD BEIIECTBA.

23. 3aKOH MOJIHOIO TOKa JUIsi MAarHUTHOIO 10JI B BelecTse. HanpsKeHHOCTh MarHHTHOTO
1oJjs. MarHuTHas TPOHUIIAEMOCTb cpejibl. MH/IyKIMsS MarHUTHOTO TOJISl B BEIIECTRE.

24, I'paHnyHbIe YCJIOBHS JUIE MArHUTHOTO MOJIs HA TPAHULIE paz/ielia ABYX cpe/l.

25. Tunel marnetukoB. Kpusas Hamaranunsanus. Touka Kropu. JlomeHsl.

26.  Onweir  @apajges. Maruutheiii notoxk.  DJIC  muaykuuu.  OCHOBHOW  3aKOH
HJIEKTPOMarHUTHON uHaykunu. [Ipasuio Jlenua.

27. CaMOMHIYKLHS U B3aUMOMHIYKIMS. MHAYKTHBHOCTL M B3aWMHas UHIYKTUBHOCTb. ToKH
pa3MbIKaHHs U 3aMbIKaHUS.

28. DHeprust MarHuTHOro 1oJjst. O0beMHas JIOTHOCTh YHEPIUH MArHUTHOTO T10JI5.

IV. Ko/iebanust 1 BOJIHBI

1. CB0oOOIHbIE M BBIHYIK/ICHHBIE KOJAeOaHus. ['apMOHnUecKrue MexaHuyeckue KojeOanust u ux
XapaKTePUCTUKH.

2. DHeprust rapMOHUYECKHUX MeXaHH4YecKHX KoJedanuil. [loHsATHe O TapMOHHYECKOM H
AHTAPMOHHUYECKOM OCUMILISATOPE.

3. Cri0sKeHne 0/IMHAKOBO HAIIPABJICHHBIX TAPMOHUYECKUX KoJ1e0aHnii. buenust.

4. CroskeHue B3aMMHO MePIHEeHIHKYISPHBIX FTapMOHHdYecKuX KosteOanuil. durypsr Jlnccaxy.

5. 3Baryxawmomme MexaHudeckue —Kosedanus. Yactorta. koddduumMeHt  3aTyxaHwus.
Jorapu(MHUYEeCcKHil IeKPEMEHT 3aTyXaHHsl MeXaHHYeCKUX KojieOaHuii.

6. BpiHyixaeHHBIE MexaHwdeckue koselanus. AmMmauTyaa U ¢dasza NpH BBIHYKICHHBIX
MeXaHMUYeCKUX KOoJleOaHusIX.

7. Mexanuueckuit pesonaHc. Pe3onancHble kpuBble. CooTHOWEHHs Mexay (dazamu
BBIHY/K/IQIOIIEH CHIIBI M CKOPOCTH IIPU MEXaHHYECKOM pe30HaHCe.

8. Mexanu3m oOpa3zoBaHMsi MeXaHHYECKHUX BOJIH B yrpyroi cpezae. llpojgosnbHbie u
orepevyHble BOJIHBIL. BO/IHOBOe ypaBHeHMe M ero pemeHue. ['apMOHMUYecKHe BOJHBI H HX
XapaKTepPUCTUKH.

9. ®a3oBas CKOPOCThb U AUCHEPCHs BOJIH. BOJIHOBOM nakeT U rpynmnoBas CKOPOCTh.

10. TTonsitie o korepentHocTH. MHTepdepenuns oan. CTosure BOIHBI.

11. KonebGarenbublif KOHTYp. ['apMOHMUYECKHE SJ€KTpOMArHMTHble KoJjebaHHUs W HX
XapaKTepUCTUKH.

12. 3aryxawomue 5>JeKTpoMarHuTHele kKoJsedanus. Yactora, KodIpPUUMEHT 3aTyXaHHs.
JorapuMHUUYECKHH JIEKPEMEHT 3aTyXaHHWsl SJEeKTPOMarHUTHBIX Kojedauuit. JloOpoTHOCTD
KoJiebaTeIbHOrO KOHTYpa.

13. BpIHyK/I€HHBIE 271€KTPOMArHUTHBIE KoJeOaHus. AMIUIMTYAa M (da3za BbIHYKIEHHBIX
HJIEKTPOMArHUTHBIX KOJ1eOaHUid.

14. ®dapageeBckass U MaKCBEJJIOBCKAs TPAKTOBKHM SIBJIEHMs 2JIEKTPOMArHUTHOH MHIYKIHH.
Tox cmeuieHusl.

15. Cucrema ypaBHeHH MakcBesiia. DJIeKTPOMarHuTHOE ToJIe.

16. BosHoBOe ypaBHeHHE /Ul JIEKTPOMArHUTHOIO MOJs M ero pemeHne. CKOpoOCTh
pacnpocTpaHeHHs JIeKTPOMAarHUTHBIX BOJIH B cpejax.

17. OcHOBHBIE CBOHCTBA 2JEKTPOMAarHUTHBIX BOJIH. DHEPIMs W IOTOK 9SHEPruM
HIEKTPOMarHUTHbIX BOJIH. Bektop [lofinTHHra. MMIy/ibe 27e KTpOMarHUTHOTO MOJIs.

V. Onruka

1. DiexkrpoMarHutHas npupoaa cpeta. [lpuHuun Iroiirenca. 3akoHbl OTpakeHUs WU
npesomiaeHus. AOCOTIOTHBIN U OTHOCHUTEIBHBIN NOKa3zareau npejomieHus. [lonnoe BHyTpeHHee
otpaxenue. CBETOBOIBI.

2. KorepeHTHOCTL M MOHOXPOMATHMYHOCTL CBETOBBIX BOJIH. BpeMeHHAss KOTepeHTHOCTb.
BpeMmst 1 /uinHa KOrepeHTHOCTH.

3. Onrtuyeckas juiMHa nytd. Onrtudeckas pa3HOcTh Xoja. PacueT uHTepdepeHIMOHHON
KapTHHBI OT JIBYX KOT'€PEHTHBIX HCTOYHUKOB.

4. IToocsl paBHOH TOJIIMHBI U PABHOTO HAKJIOHA.

19



5. IlpocTpaHcTBEHHAst KOTEPEeHTHOCTh. Pajinyc KOTepeHTHOCTH.

6. Ilpunuun I'olirenca — @penensa. Meroj 30n Openedst. [psvosnnneiinoe pacnipocTpaneHue
cBeta. Jndpaxuus @penelis Ha KPyrjoM OTBEPCTUH U JTUCKE.

7. Mudpakuns @payurodepa ot 6eCKOHEYHO JUIMHHOM MPSIMO T1eJTH.

8. Iudpakuns @paynrodepa Ha o gHOMEpHOH JIUPPAKIIHOHHOMN PEHIETKE.

9. Ilonsrtue o ronorpadu.

10. EcrecTBeHHBIH 1 nosipu3oBanHblil cet. [lossiprzanis npu oTpaKeHUH U MPeIOMICHHH.
3akoH bproctepa.

11. Tongpuszauus npu jaBoiiHOM JydenpejomieHUH. OObIKHOBEHHBIH M HeOOBLIKHOBEHHbIIH
ayun. Onrudeckas ock Kpuerasia. [lonspuzannonnsie npusmel. 3akon Mamoca.

12. HopmauibHast u aHoMasibHast Aucnepcu. MeTo/ bl HabIo/IeHUS JIMCIICPCHH.

CAMOCTOATEJIBHASA PABOTA CTYJIEHTOB
NpHMepHble TeMbl pegepaTHBHBIX padoT
1. ®u3mka — HayKa MO3HAHMs MUpA.
[IpoctpancTBo 1 Bpems B hH3HKe.

o

('S)

. ABTOMATH3aIUS (1)113I‘ILI€CKOFO SKCIICPUMCHTA.

N

. ABTOMAaTHUYeCKHe U3MEPHUTENIbHbIE YCTPOICTBA B YKCIIEPUMEHTAILHONM (hH3HKE.

5. MoaeimpoBaHue rpolecca paclpocTpaHeHUsl YJAapHOH BOJHBI MpH B3pbIBaX B
pa3IMUHBIX cpeaax.

6. PeBosmonus B sHepreTHke.

7. Tlopsnok u Gecnops/Iok B MUpe OOJIBIIMX MOJICKYJI.

8. DKcnepUMEHTAIbHbIC HCCIEI0BAHMS AACKTPOMArHUTHOIO 10Js 3eMJM B 00JacTh
CBEPHHU3KHUX YACTOT.

9. lllapoBast MOJHUS U €€ npupo/ia.

10. MarHuTtHoe 10oJie 3eMJIH.

11. ®usnka noaynpoBoHUKOBBIX TPUOOPOB.

12. DeKTpUUECTBO B KHUBBIX OPraHU3Max.

13. DiexkTpuuecTBo B atmMocdepe.

14. Jla3epHO-MHIYUMPOBAHHbIE MUAPOIMHAMHUYECKHE BOJIHBI.

15, ®usnyeckue MeTO bl perucTpaliy 3eMJICTPsICCHHUI.

16. McTOYHMKM MOIIHOTO YJIbTPa3BYyKa.

17. ®usnyeckne MeTO bl BO3/1€HCTBUS HA BEIIECTBO.

18. BOJOKOHHO-OITHYECKHE THPOCKOIIBI.

19. Tlpumenenne 3akOHOB (DU3MKH B CO3JaHUM INPUHIMIIHAILHO HOBBIX METOJI0B

00padoTKH BelecTRa.

20. OHTIlKO-?J’IeKTpOHHble HpI/I60pbl U1 aBTOMAaTHU4YEeCKOTo  KOHTPOJId  TOJJIMHHOCTH
3AIUTHBIX I'OJIOTIpaMM.

Crmcok  MoKeT ObIThb 3HAUMTENBHO pacwiupeH. Temy pedepara CTYIACHTBI
COIJIACYIOT C Ipero/iaBaTe/IeM.

7. YHEBHO-METOANYECKOE U UH®OPMALIMOHHOE
OBECHEYEHHUE JUCHUIIJIUHBI

a) OcHoBHas auTeparypa.

1. Tpopumosa T.M. ®usmka: yueOHUK 1 BBICIIETO MPO(ECCHOHATLHOIO 00pa30BaHUs 110
TexHuueckum HanpasiaeHusm / T. Y. Tpodumora .— Mocksa : Akagemus. 2012 .— 316 ¢. : uiL.,

20



pann — (Breinee nnodeccuonantuee obpazoranue) (hakanarpuar) — [nenv. viens - ¢ 307-
310 — ISBN )78-5-7695-7967-7.
2. Kysnenon A.A. O®usuxka: Mexanuka. Monekynspaas Quzmuka. DJACKTPHUCCTBO ]

MATHETH3M. )JICKTPOMarHuTHble KojeOaHust M BOJHBL Ontuka: yueOHoe nocobne /AU
[Kv3nenoB; Biia/IMMHPCKAN rocy1apCTBEHHBI YHUBEPCUTET UMEeHHM AJlekcanapa [ puropbesiti
u Hukonas I'piopseuua Cronerosbix (Bal'y).— U3a. 2-e, ucnp. u gon. 2013—160 ¢.: nir. -
budaunorp.: ¢. 155-156. ISBN 978-5-9984-0337-8.

3. @u3uKa vCeTOAMYECKHE YKa3aHUsl JUIsl MOATOTOBKH CTYJICHTOB K TeCTHpOBatiio - AL
Fasikun (1 ap.]; BraauMupekuii  rocyapCTBEHHBIH  YHUBEPCHTET HMEHH  AllCkeat (|
['puropbesnyua 1 Huxomas ['puropsesuua Cronerosbix (Bal'V). Kadeapa obuieit u nprkia ol
$usuxn 2013 —— 243 ¢. :— bubmmorp.: ¢. 242.

0) lonoanutenbHast jiureparypa (1o BbIOOpY U peKOMEHAMSAM JCKTOPL ).

1. Kvpe ¢rosicn: Yuebnoe nodobue ast By3os / A. A, Jletnad., b. M. SIsopckuii. — 6-¢ 11

crepeorun. = Vo Axaaemusi, 2007, — 719¢. @ Tabm., uin. — (Boicuiee oOpasosanmnce). — Ipen
VKd3.: €. 093-/ 10, — IDSBN 978-5-70695-3801-8.

2 Trodpvoras, T U COopruk 3anau o kypey UMKy ¢ pettenusmu: YueOhnoe nocodne i
syzo /1. WM. Tpodumona, 3. I'. [laBioBa. — 7- e uzj., crepeoruil. — M.: Beictas wkosia. 20006.
S89¢. i — ISBN 5-00-004164-6.

3. Casenbe s M.B. Kype obueit ¢usuku: yuebuoe rocodue juist Bryszos: B 3 1./ 1]
CasenbeB. — -¢ us., crepeorun. — CII6.: Jlanb, 2007 — (Jlyuuine KJIacCHUCCKHE Y UCOHIIL]

(Knacenueckay  yueOHasi nureparypa 1o ¢usuke) (YueOHukn s By3oB. Crcimainbii)
aureparypa). — [SBN 978-5-8114-0629-6.

4. Boabkenreitn, B.C. COopuuk 3amauy no oOmemy kypey Gusuxu: [l cryjction
rexunueckux By3oB / B. C. BonbkeHmre#H. — 3-e usa., uctp. u jgor. — CII6. : Ipodeccns. 2003
CI16. : Kuyokninii mup. 2003. — 328 ¢. : un, tada. — (Cnenuanucr). — ISBN 5-86457-2357-7.

5. Upomos. V. E. 3amaun to odueii pusmke : Yuedbnoe rnocodue juis sysos / M. I Fpoon
7-¢ wid.. crepeorun. — M. : BUHOM. Jlaboparopust snanuii, 2007. — 431c¢.: wi ~ (OO
Grsnka). — ISBN 5-94774-014-X.

n |y 6. Uepros \.l. 3amaunnk no ¢usuke: YuebHoe nocobue as sryzon / A. I'. Uepros. A. A

%J::H Bopolieis, = 6-C 3., nepepad. i jgon. — M. 1 Gusmatiut, 2007. - 640 ¢. © i, tabii. - 15BN
94052-098-7. 2. JImurpuesa E.B. YueOnoe nocodue no Qusnke: mexanuka /LB Jvipie
B.C.IliemmBier: Brnagumupekuit rocynaperBeHnbiil ynusepenter (Bal'V) — Baauwivip

‘ Biaanmupeknii rocyaapetBeHHblit yausepeuter (Bal'y), 2009 — 143 c. @ wi. radon.
budimorp.: ¢. 143.
3) HHTEPHET-PECYPCHI.
1) KTD ORypuan Texundeckoit Gpu3nku). DaeKTpoHHas Bepeus hitp://journals.ioflo i i
‘ 2)  Kypnwr  «®uzuka M TEXHHKA  HOJYHNPOBOJAHHKOB». — DJICKTPOHHAs — Beplil
g http:/journals.ioife.ru/journals/2.

3) Kypuan «hbusuka TBepnoro]Tena». DekTpoHHast Bepeust http://journals.jotte.ru/journah

Kicionb3oBaHue  pasHoOOOpa3HbIX 7ytle6Hblx MaTepHaloB TMOJYUEHHbIX M3 Cailion
HiTepHeTa nocpeaAcTBoM nporpammbl WinDjVie n ipyrux nporpaM.
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8. MATEP[/IAJ}[,HO-TEXHI/I‘{ECKOE OBECITEYEHUE
ANCHUTTIUHDBI

. Jlekmiionnas norouHas ayauropus «B», obopypoBaHHas —ayjiu-.  BIICO-.
MYJLTHR L HHHDBIMHA CPEACTBAMH.

2. Mysell JICKIHOHHBIX JAeMOHCTpauui aya. «B», ¢ HaDOpoM JAEMOHCTPAILIONIL
HpudOpoB.

3. Halop caitnos u Buj1eopuaIbMoB.

4. ®duspucckuil  OpaKTUKYM ¢ HaOOPOM  YCTAHOBOK M BCHOMOIATCIBLHOIO

obopyaosaius: aya.428-3, 429-3, 426-3, 425-3, 424-3, 422-3.
5. Ayamiopust s J1a0OpaTOpHbIX — 3aHATHI.,  OCHALIEHHAsE  COBPCMCHIILIN
[ICPCOHA. IbIIBIMU KOMITBIOTEPAMH, OObEJIMHEHHBIMH B JTOKAJILHYIO BLIUHC ITTC LI |
CeTb M VKOMILIEKTOBAHHBIMH  HCOOXOAMMBIM —~ CHCTEMHBIM M HPHK L
porpamMHbIM odecrneueHneM— aya.421-3.

Pabouas nporpamma cocTaBleHa B COOTBETCTBHH C tpedoBanusivu GLI'OC BO 110
narpasieniio 27.03.05 «Munosatukay» (Ilpukaz MunoOpuayku Poccun

0T0%02 .201S Ne 448 )

Pabouyto nporpammy coctasuil npodeccop kadenpsl Oulld gjjb ypos JI.13.

Peuensent

(npencraBuie/ib padoroaarens) JaoueHT Kadeapbl Pull Vuepuk A.O.

[ Iporpamma 0100peHa Ha 3acenanuu Kadeapsl «O0LIas U NpUKIagHas GU3HKL
nporokos Nu3j or 34, 0% 2016 rona

Rarenviommii cadenpoi lopoxkxor B B

PaGouast nporpamma  paccMOTpeHa M 0ofo0peHa Ha  3acejaHuk  yucoil
veTonueckoll komueeuu Hanpasiienust 27.03.05 «Munosatukar.
[IpoTokos Nu_ L ot ¢t 09 2016 rona

[lpeacenare. i, KOMUCCHH Z\/v/ e Mopo3zos B.B.




