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1. HEJM OCBOEHMS JUCHUILIAHBI

Heastmu  ocBoeHnst ucrmmumEbl  «Du3nkay  SBISCTCS obecnievenne Oyayluero
CHCHHamncTa Hay4yHOH (usnueckoit 6a30if, Ha KOTOPOH B BBICIIEH TEXHHYCCKOH MIKOJE
CTPOMTCs OOIUEHHIKEHEPHAs M ClIELMABHAs TTOATOTOBKA. 110C/Ie/10BaTeIbHOE H3ydeHue PU3UKH
BbIpabarbIBaeT crenuuueckuii  MeTo MBIIUICHHUS, (QHU3IHUYECKYIO HHTYMIIHIO, KOTOpbIE
OKa3bIBAIOTCS BECbMA IUIOJOTBOPHBIMM M B JIpYrUX Haykax. CrielmaaucTsl. IMOJTYYHBIINE
UIMpOKOe (U3HKO-MaTeMaTHUYeCKoe 00pasoBaHme., MOTYT CaMOCTOATENIbLHO OCBAWBaTh HOBBIE
TCXHUYCCKHC HAMPABJICHUA, YCMCIIHO paboTarh B HHX, JIETKO MEPEXOIHTh OT peLICHUs OIHUX
3ajaq K JpyruM, MCKaTh HECTaHJAPTHbIC W HETPAIHUIIMOHHBIE TTYTH, YTO 0COGEHHO BAKHO JUIS
HPO(ECCHOHATBHON MOOHIIBHOCTH CITEIIHAINCTOB B YCJIOBUAX YCKOPEHHOIO Pa3BUTHS TEXHUKH,

3anaum:

¢ TCOpeTHHCCKas MOATOTOBKA B 00jacTH (YHU3HKH, 103BOIISIOMAs Oy IyIIHM HHXKEHEepaMm
OPHCHTHPOBATBCS B MOTOKE HAy4YHOH M TEXHHYECKOH MH(OPMALNM W 06eCHedMBAOMIas UM
BO3MOXHOCTE HCIOJIB30BAHUSI HOBBIX (PU3UYECKHUX TPUHIIMITOB B TeX 06/1acTiX. B KOTOPBIX OHH
cneunajm.'mpym'rcs:

*  (OpMHPOBAHUE HAYYHOTO MBILIICHHS, B YACTHOCTH MPABHIIBHOTO TIOHUMAHUSI TPAHULL
IPUMCHUMOCTH  PA3JIMYHBIX (M3MYECKUX [IOHATHIL, 3aKOHOB, TCOPUH M YMEHHUS OIEHHMBATH
CTCIICHb JTOCTOBEPHOCTH PE3YIIbTATOB, [OJYYEHHBIX € MOMOIIBIO IKCTIEPUMEHTAJILHBIX HIIH
MaTeMaTHYeCKHX METOOB UCCIIe[OBAHMS;

® BBIpadOTKA MPHEMOB H HABBIKOB pelIeHMI KOHKPETHBIX 3ajia4 M3 pasHbIX obnacrei
(bu3Hky, MOMoOraloLIUX CTYICHTaM B JajibHelem pelaTh HHKEHEPHBIC 3a1a4H.,

® O3HAKOMJICHHE CTYJICHTOB C COBPEMEHHOMH HayYHOH anmaparTypoll U BeIpaGoTKa y HUX
Haa/IbHBIX HABBIKOB TPOBEACHUS IKCICPUMEHTATbHBIX HAYYHBIX HCCIIC0BAHWI pa3IHYHbIX
(pusnuecknx sABJICHUI U OLCHKH MOTPEUTHOCTEH U3MEPEHHIA.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOIT BO

Jucummnmua Gusnka oTHOCHTES K 5a30B0il yacTH [TPOTPaMMBI.
Jluctmiuivea  onMpaeTcs Ha 3HAHMS TPEAMETOB OCHOBHOIN 00pa3oBaTeIbHON MPOIPAMMBI
CpestHero (MmosiHoro) obuero obpasoBanus: UMK 1 MaTEeMaTHKA,

3. IIVIAHUPYEMBIE PE3YJIbTATbI OBYYEHUSI 110
AUCHUTIIIMHE «DHU3UKA»

[lnannpyemble pe3ynbratel OOYUCHMS M0 AMCUMILIMHE, COOTHECEHHbIE C [JIAHUPYEMBIMH
pesynbratramu ocBoerust OI1OIT

Koa tdopmupyemsix | YposeHs ocBoeHUsA | [lnaHupyeMbie pesyabTaThl 00yueHHs 0 AUCLHILTHHE,
KOMIleTe HLIH KOMIIETeHLHH XapakTepu3yoLIne 3Tanbl (hopmupoBaH#s
. B ) - B | KOMIMETEHLUHI (MOKa3aTeIH OCBOEHHS KOMIETEHLIHH)
OK-7 cnocobrocts k | [Tonnoe OCBOCHHE Sname: (pusnueckne OCHOBEI,
CaMOOpraHu3alui M | KOMIIETEHLIUHU OCHOBHBIC 3dKOHbI W  [IOHATHSA (bH3MKH,
caMmo00pa3oBaHuIO KOPPEKTHBIE  MOCTAHOBKH  KJIACCHYECKHX
3ada4.
Ymems:  wmavepste  dusmueckue
BEJIMUUHBL,  00pabaThiBaTh  pe3yabTarThl




Tpynoémkocts aucrmi

H3MCPEHHH, CTPOUTH rpaduku, Gopmuposats
PE3yIbTAT, BOCIPHHUMATE HH(POPMAIMIO K
aHalln3y, CaMOCTOSITEIIBHO YBHJIETh
CeacTBUA CHOPMYTMPOBAHHOTO pe3yIIbTaTa,
ACNaTh BBIBOJIBI, OTPEeNATh 00Mume GpopMbl,
3aKOHOMEPHOCTH, HCTIOJIb30BATh
MHCTPYMCHTAILHBIC  CpPeACTBA  (DU3MKH,
ITOHATE  MOCTABJICHHYIO 3a/a4y, PaMOTHO
IT0JTB30BATECS SI3BIKOM IPeJIMETHOM 006/1aCcTH.

Baaoems:  ocroBHBIME IIpHEMaMHu
obpaboTku " NIPEJICTABIICHHUS
IKCTICPUMCHTAIBHBIX JIAHHBIX,  KYJIBTYPOIil
MBILINICHHS, CHOCOOHOCTBIO K 0000MIEHHMIO,
aHalIn3y, BOCIIPHSITHIO HHbOpMaIHH,
IOCTaHOBKE 1ean M BeIOOpY nyTeit eé

JOCTHIKEHHS.

4. OBBEM U CTPYKTYPA ANCHUTIIUHBI
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Coptepkanne JIeKUHOHHBIX 3aHSITHI 110 AMCIHILTHHE

Pasnen I. Mexanuka

Tema ]. KHHGM&'I'HK& HOCTYIIATEIILHOTO JIBUAKEHUS

Beenenne. Ilpeamer  dusuku. Metosm (pu3MUECKOrO  HCCHEI0BAHNMS:  OMBIT, THIIOTE3a,
IKCTICPUMCHT, Teopus. BaxHediume stanst neropuu dusuku. Poss (GM3KKK B pazBUTHH TEXHUKH
W BIHAHMC TCXHUKH Ha pasBuTHe (usnku. Poib (M3MKKH B CTAHOBICHHH HHKeHepa. CBsisp
(u3uKK ¢ IpyruMu Haykamu. Ycmexu COBPEMEHHOH (DU3UKH.

Hekoropere cBenenns u3 maremariku. Posb MateMaTuky B M3YHCHUH DU3HKH. DYHKIMT 0 UX
nponsBoanbic. MuTerpuposanie. O cMbicae Npon3BoaHON 1 HHTETpala B TPHIIOKCHUH K
Gusnuecknm 3anauam. DieMeHTHI BEKTOPHOH airedpbl: ONpe/e/ieHHe BEKTOpA. CIOKEHHE
BEKTOPOB, YMHOKCHHE BEKTOpOB,  jM(hepeHnpoBanme BEKTOPHBIX BEJIMUMH,
Auddepenumansusie ypasrenus. DJIEMEHTapHbIE CBEJICHHS U3 TCOPHH BEPOSTHOCTH.

Kunematnka kax pasaen MexaHuku., MexaHHUECKoe JABUXEHUE Kak npocTteiimas (opma
ABWKCHUST mMatepun. Marepuaibhas Touka (wactnua). CucTeMa oOTCHeTa. WuepnmanbHbie
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cuctemsl  orcuera. Panmyc-sextop. Ilpuanmn  orHocurensHoctn ammses.  Tpaexrtopus.
[loctynarensHOE ABHIKEHHE TBEPIOTO TeJIa.

Tema 2. KuHemaruka BpamaTeibHOro ABHKCHHUS

Pajnyc kpuBu3Hbl TpackTopun. JInHeiiHas ckopocTh M JMHElHOE yckopeHue. TaHreHunanbHoe
W HOpMalibHOE YCKOpeHHWs. CBSisb MEHULY JIMHCHHBIMM W YIJIOBBIMH  KUHEMAaTHUYCCKHMH
BEJTUMHHAMM,

Tewma 3. Jlunamuka 1ocrynaTe;bHOr0 ABHKCHHS

JnHamuka kak pasjen mexaunku. Ilepsoiif 3akoH HbiOTOHa U MOHATHE MHEPLMATHHOMN CHCTEMBI
orcyera. Bropoii 3akon HpioToHa M NOHATHE CHIIBL, MACCHI M MMITYJIbCA. Y PABHEHHE IBHKEHHSI.
Tpernii 3akon HetotoHa u npesienbl ero npumMeHEMocTH. HenHepuuaibHbie CHCTEMBI OTCUETA.
ADBCOMIOTHBIE 1 OTHOCHTEIIBHBIC CKOPOCTh M YCKOpeHue, CHIThI HHEPLIHK. [lenTpobexnas cuia.
Cunia Kopuommca. Cucrema matepraibHbix Todek. LleHTp HHEepUuK (1eHTp macc). Teopema o
JBHKCHWH LIEHTPA HHEPIIHH.

Tewma 4. JInHamMuka BpalaTeibHOro JIBHKEHUS

Ioustne abecomornoro Tepioro Tema. MomeHT cuitbl. MomenT ummyiibca. MomeHT WHEPLIHH.
Teopema Illtefinepa. YpaBHeHHE MOMEHTOB (CBSI3b MOMEHTA MMITYJTBCA C MOMEHTOM CHITBI).
YpaBHeHHe BpaIIaTebHOTO JBHIKEHUS TBEPAOr0 Tela OTHOCHTENLHO HENMOABHKHOH OCH.
Kuneriveckas sHeprus Bpauatonierocs teeporo tena. I'upockonuueckuii sddexr. CBoGOLHbIE
OCH.

Tewma 5. 3akoHBI coxpaHeHus

3HaYeHNE M CONEPIKAHNE 3AKOHOB COXPAHEHHs B MeXaHMKe. 3aKOH COXPAHCHHS UMITYJTbCA.
OnHopomHOCTE MpocTpaHeTBa. PeakTiBHOE ABMKEHHE. 3aKOH COXPAHEHHS MOMEHTA HMITYJTbCA,
WMsotpormst  mpoctpancTsa. PaGota, oHeprisi, MomHOCTh. CBS3b MEXIY MOTEHIHAIBHON
SHeprued u cuioi. lloustue cunosoro moss. KoHcepBaTHBHBIE W HEKOHCEPBATHBHBIC CHIIBL.
3aKkoH COXpaHEeHHs OHepruM B MexaHuke. OJHOPOJHOCTH BpeMeHH. KoHcepBaruBHas u
JUCCHUTIATUBHAS CHCTEMBI.

Tema 6. DIeMEHTBI MEXaHUKH JKHJIKOCTEH 1 ra3oB

Obume cpoiictBa xwuakocTeil u rasoB. YpasHerue jsuwkenus B Qopme Oiiepa. I[loe
CKOPOCTEH, IMHHK W TPYOKH ToKa. Y paBHeHHe HepaspbIBHOCTH. Y paBHenue bepryim. Cicrema
YPaBHCHHMH ra3oquHaMUKH. Bsiskocrs. Teuenme Bsskon xmukoctu. ®opmyna Ilyaseitns.
JlamuHapubiil 1 TypOysieHTHBIN pexnMbl Tedenus. upkynsiuus ckopocTd. [loTeHUHATBHOE |
BHXPEBOE JIBHIKCHUSI. JIBHIKEHME Ten B JKMIKOCTAX U rasax. Teopema JKykoBekoro.

Tema 7. DnemeHThI criemMaIbHO TEOPHH OTHOCHTEIBHOCTH

[lpunumn  orHocuTenbHocTH  JiiHiuTeiina. Ponb ckopocTH cBeTa. [Toctynar nocrosiHcTBa
ckopoctu cBeta. llpeobpasosanust Jloperua. JlopeHIEBO COKpallleHNe JUTMHBL ¥ 3aMelliieHHe
BPEMEHH. PelIsTHBHCTCKHE uMITyIbC. B3aumocssse macehl u sHepruu. Jledekt mace. DHeprus
cBsi3i.  COOTHOWIEHME MEXIy TOMHOH OSHepruell W MMIYIBCOM YacTHibl | paHuLa
TIPAUMEHUMOCTH KIIACCHYECKOH (HbIOTOHOBCKOM) MEXaHUKH.

Tema 8. Mexanudeckue Kojie6anus

CBobGonHBIe (COOCTBEHHBIE) M BBIHYKJICHHBIE KomeOanus. IloHsTHe 06 aBTOKOTEOAHMSX.
Jnpdepenumanbioe ypaBHEHHE rapMOHHYECKHX KoJieOanuil 1 ero pererie. XapakTepucTHKH
FapMOHMYECKHX KoJieOanui. [IoHATHE O rapMOHHYECKOM M AHTapMOHMYECKOM OCIHMILISTOpE.
M3oxponnocts konebGanmit. DHeprus rapmonuueckux konebanui. ClIOKEHHE OJHHAKOBO
HANPABJICHHBIX (CKASIPHBIX) TapMOHMYECKHX KoneOaHui. MeToax BeKTOpHOH aMarpaMMbl.
buennst. Ciioxenne B3aMMHO TIEPIICHIMKYISIPHBIX (BEKTOPHBIX) TAPMOHHYECKHX KOJIeOaHHil.
@urypsr Jluccaxy. Jnddeperunansnoe ypaBHeHne 3aTyXalommx KoieGanuii 1 ero peleHue.
Aneproxnueckuit  mpotiece.  Yactora M KoYQPUIMEHT  3aTyxaHWsL. Jlorapudmudeckuii
ACKPEMEHT  3aTyXaHust W J00pOTHOCTH  KoseOaTesbHOH  cuetembl.  Jluddepenimaibroe
YPaBHEHHME BBIHYIKJICHHBIX KOJICOAHMH M €ro pemieHne. AMIUTHTYAA H (asa NpH BbIHYKJICHHBIX
MEXaHHUUECKUX KosleOaHusx. MeXxannuecknii pesonanc. PesoHancHele kpuble, COOTHOLICHHE
MEKITY (asamu BBIHYKIAIOMEH CHIIbl M CKOPOCTH TPM MEXAHMUYECKOM pE30HAHCE. Crektp
KOJIeOaHHH, TIOHSITHE 0 pasiokeHun Oypee.




Tema 9. Mexannueckue BoJHBI

Mexanusm o6pasoBaHus MeXaHUYECKHX BOJIH B yripyro#t cpeze. IIpononeHble u nonepeunsie
BOJIHBI. BOITHOBOE ypaBHeHHe M ero pemrenne. |'apMOHHYECKHE BOIHBI H HX XapaKTEePUCTHKH,
Yaapubie BonHbL [IpHHIMT CyNeprnosuimuy BoiH W rpaHuia ero npuMmeHumocTH. Maszopas
CKOpPOCTb M JMcriepeHs  BOJIH.  BoiiHoBoH maketr wu  rpynmosas ckopocth. [loHsTHE 0
KorepeHTHOCTH. MuTepdeperuns Boan. CTosune BOIHBI. Db dekt lornepa [uist 3ByKOBBIX BOJH.
YabTpa- 1 HHQpa3ByKH.

Pazen I1 . OcHoBBI MOJIEKY.ISIPHOI GH3MKH M TEPMOIHHAMIKH

Tema 1. Mosnteky IspHO-KMHETHYECKAS TEODHS TA30B

OCHOBHBIE  TOJIOXKEHHS  MOIIEKYISIPHO-KHHETHUECKOH TeOpuu  BemiecTBa. Mukpo-
MaKpOCOCTOSHHUS  CHCTeMbl. Makpockonmueckne mnapameTphbl. [IOHSTHE HICATLHOrO rasa.
MosekyspHO-KMHETHYECKOE TOJIKOBAHUE TemIepatypel. ueno cremeneit ¢cBo6O b1 MOTEKYJIbL.
BHyTpeHHSS 3HEprus WieaqbHOrO rasza. 3aKkoH PAaBHOpACTIPE/IC/IEHNS YHEPTHH MO CTENEHSM
cBoOOxbI. [laBneHne rasa ¢ TOYKM 3peHMUs MOJIEKYJISPHO-KHHETHYECKOH Teopun. OCHOBHOE
YPABHCHHC MOJICKYJIIPHO — KHHETHYECKOH TCOpPHH. YpaBHEHHE COCTOSHHS WICATbHOrO rasa
(ypasuenwe Knarneitpona — Menzeneesa) .

Tema 2. DieMeHTBI KITacCHHECKON CTaTHCTHKM

Jlunamigeckne ©  cTaTHCTHUECKHE 3aKOHOMCPHOCTH B  (usuke. CTaTHCTHUECKHH MeToj
uecnienoBanus cucreM. MasoBoe NMpOCTpaHCTBO, (hasoBas Touka, dazosas sueiika. IloHsTHE O
Gyukuun  pacnpegenenns.  CratHeTHUeckoe yepeaHenue.  Pacnipesnenienue  Makceesa
(pacnpesieieHHe MOJIEKY I 110 aBCOMOTHBIM 3HAUCHUSIM ckopocth). CpejiHHe CKOPOCTH MOJIEKYT.
bapomerpuyeckas dopmyna. Pacripenenchue  Bonbivana., Pacnipenenenne Makcsenna —
bosbmana.,

Tewma 3. Peanbuepie razer

CHITBI MEXMOJIEKYIISIPHOTO B3aMMOJICHCTBHS B Ta3ax. Ypasuenue Ban-nep-Baansca. Usorepmbr
peanbHOTO rasa. MetacrtabuibHble cocTosiHus. Kputudeckoe cocrosHme. BuyTpenHsisi sHeprus
pealibHoro rasa. et [Droyns — Tomcona. CikiKeHHe ra30B 1 MOTyUEHHE HH3KHX TEMIIEpaTyp.
Tema 4. CpoticTsa xuakocreii

XapakTepucTHKA  XKHIKOTO  COCTOSHMSL. CrpoeHne  kuakoctedt. bimkuuil  mopsimok.
[loepxnocTHOE HaTskeHne. CHITBL, BO3HMKAIOUIME HA KPHBOH IMOBEPXHOCTH JKHIKOCTH.
Qopmyna Jlanmaca. YeinoBusi paBHOBeCHS Ha TPAHAIE AByx cpeit. Kpaesoit yron. Cvauynpanue.
Karmunnsiprsie ssiienns.

Tema 5. CroiicTpa TBEpABIX TEI

AMOpHBIE U KpucTaHYecKkne Tena. Kpucranmueckas peuretka. JlansHuii nopsinok. Ynpyras
i Tutactuyeckas jegopmannn. 3akon I'yka. Jledextsl B kpucTaniax. XKukue KPHCTaIITBI.

Tema 6. DazoBbie paBHOBecHS U (DA30BLIC [1EPEXO/1b]

Da3zbl BemecTBa. YCIOBHS PABHOBECHS (a3. Hcenapenwe w kowpencaums. Ilinasnenue u
KpucTannmsaums. YpasHenue Kianeipona — Knaysmyca. ®asosas Jauarpamma (avarpamma
cocrostuust). Tpoitnas Touka.

Tema 7. DnemenTh! Qusnueckolt KHHETHKH

[loHsiTne CTONKHOBEHMS. YIpyroe M HEYNpyroe CTOJKHOBEHHMS [IpuuensHoe paccrosmue.
Paccesinne wacruu. Cpeusis 1nHa cBoGOAHOTO rpobera. [TpuHuHI KeTATEHOTO paBHOBECHS.
Ilonsitne o ¢usnueckoit kunetnke. HepaBHOBeCHBIE CHCTEMBbI, Bpewms penaxcannu. Ssnenus
neperoca.  Jiuddysns.  Koapduument muddysun.  TenmonpoBomHocTs, Kosddumment
TCTIONPOBOAHOCTH. BsiskocTh (BHyTpenHee Tpenne). KoadduumenT ssizkocTy. JuHamuueckas u
KHHEMaTH4ecKasl BI3KOCTh.

Tema 8. TlepBoe Hauano TepMOAMHAMUKH

CrarucTMyecknii M TEPMOAMHAMHYECKHH  METOJBI. Tepmomuamuueckas  cucrema.
Tepmoanramudecknii  nporiece.  OcHOBHBIE TEPMOIMHAMHWYECKHE  TIOHATHSA: BHYTPEHHSIS
dHeprus, pabora, Temsota. DOPMYIMPOBKH MepBOr0 Havala TEPMOJIMHAMUKH. Y paBHEHHE
[IepBOI'O Hayvaja TCPMOJIHHAMMHKH, TCIL‘-!UGWKOC'J'}L 3£iBI1CHMUC'l'b TETUIOEMKOCTH HICAIBHOIO




rasa ot sujaa mponecca. Gopmyna Maiiepa. PaGora, coBepimaemas razom npu H30IpoIECCaX.
SHTaBNUs (TerioBas GyHKIWMS). Axrabaruueckuii ponece. TermmoéMkocTs TBEPJBIX TEll.
Tema 9. Bropoe Havaio TepMo HHAMUKH

PaBHOBECHBIE M HEPABHOBECHBIC COCTOSHUA cHeTeMbl. OfpaTuMble u HeoOpaTHMBbIE TIPOLIECCHI.
Kpyrosoit nponece (1mki). @opMyJIMPOBKH BTOPOro Hauaia repmoarHamMuk. [ukn Kapro u
ero KIIIT nns wmpeanvroro rasa. TensoBele  JABHraten ¥ XOJOMMIbHBIC MALIHHBL
Makcumanenbii  KIIJT  termoBoro  asuratens.  Durporms.  CratmcTHueckuil  Bec
(TepMOZMHAMHMYECKAs  BEPOSITHOCTB). 3aKOH  BO3pAcTaHMs sHTponH.  CTaTHCTHYECKOE
TOJIKOBAHHE BTOPOTO HAyalla TePMOJAHHAMHUKH.,

Pasped 111, DiiekTpHYECTBO M MATHETH3M

Tema 1. DeMeHTBI TEOPUH T1OJS

CkajsipHble W BEKTOpHbIE TONMsi B ()u3MKe. [ paiMeHT CKaISPHOrO OIS Jluseprenus
BEKTOpHOTO 1011, PoTtop Bektoproro mons. Omneparop I'amuisrona (omeparop «HaGman).
Oneparop Jlannaca («ranmacuan»). HekoTopbie HHTerpatbHbIe TEOPEMBEI.

Tema 2. HanpshkeHHOCTD JIEKTPHYECKOTO 11015l B BAKYYME

Onextpuueckuit 3apsin. CoXpaHeHHe H MHBAPUAHTHOCTH 3apsia. JluckperHocTh 3apsiia. 3akoH
Kynona. Tlonsitne snektpocratuueckoro nosns. CHIOBble JHHMM (ITHHHH HATPSIKEHHOCTH).
[lpunuun  cynepnosummm  anekTpoctarnueckux mnoieil. [1oTok BEKTOpa HalpsKEHHOCTH.
Teopema [Maycca juist a/meKTPOCTATHYECKOTO MOA B BAKyyMe M €& CBS3b ¢ 3aKOHOM Kynona.
JAndpdepentmansuas dopma Teopemsl 'aycca. Ilpumenenne Teopembl [aycca s pacyeTa
roJiei.

Tema 3. TloTeHUMAT 2IEKTPOCTATHYECKOTO T10J1s]

Pabora cnn snekrpocraruueckoro nosisi. LIMpKYJISUMS HANPSKEHHOCTH HEKTPOCTATHUECKOTO
OJIs1. Porop HATIPSIKEHHOCTH JICKTPOCTATHYECKOTO oJ1st. [loteHunanbHOCTE
(KOHCEpPBATUBHOCTB) 3JIEKTpOCTaTHYECKOro mnoss. Ilotenunan. Pasnocts motenimanos. Cesi3b
MEXTY TOTCHUHAIOM W HANPSDKEHHOCTBIO SJIEKTPOCTATHHECKOro moJjis. YpasHenue Jlanmaca.
DNEKTPHUCCKUH JMITI0b. DIIEKTPHUECKHH MOMEHT JIMIONS! (IHTIONbHBI MOMeHT). [ToTeHiman u
HaNpPSOKEHHOCTD  TOJst  aunofss. MoMeHT cui, AeHCTBYIOIMEH Ha JHNONL BO BHEIIHEM
ICKTPUYUECKOM T10JI€. DHEPTUS TUIIOINS B HIEKTPUUECKOM TOJIE.

Tema 4. JIn3J1eKTPUKH B 3J1€KTPHUECKOM T10J1€

CBoGostHble U CBSI3aHHBIE 3apsiibl B BemecTBe, CTOPOHHME 3apsijibl. [TosisipHble ¥ HEMONSIPHBIE
MOJIeKy Bl Tunbr qwanekTpukos. WMOHHas, 3JeKTPOHHAS W OPHEHTAUMOHHAS [10JISPH3AIHH.
[Tonsipmsyemocts  mosekyibl.  [lospu3oBaHHOCT (BexTOop mojspuzanmu). OpHOpoaHas W
HEONHOpOAHas nonspusanuu. CBs3b I0JISPH30BAHHOCTH C  [MOBEPXHOCTHOW IIOTHOCTBIO
NOJAPH3ALMOHHOTO 3apsiia. JIuasieKkTpuyieckas BOCIPHAMYHBOCTE BEIECTBA U €6 3aBHCHMOCTD
oT Temnepatypbl. Teopema [Maycca st 2J1eKTPHYECKOrO 10 B AMANEKTPHKE. DIEKTPHYECKOE
CMCIICHHE (JICKTPHYECKAs MH/YKIMS) B JMOIeKTprKe. JMdJIeKkTprdeckas MpOHUIAEMOCTh
Cpellbl. BBIMMCICHHE HANPSIKEHHOCTH YICKTPUUYECKOIO [10J18 B AMYJIEKTpUKe. | paHHuHble
YCJIOBHS JUIl DJICKTPHUYECKOTO TMOJIS HA TPAHMUE pasjena “JMIICKTPHK — JHIIEKTPUK.
CerHerosneKTpuKy.

Tema 5. ITpOBOJIHHKH B 21IEKTPHYECKOM T10TTE

Pacnipesienienne 3apszioB B NPOBOJHMKE. DIEKTPOCTATHYECKOE [10JIE BHYTPH M CHapyxu
MPOBOJIHYKA. I paHUYHbIE YCIIOBHS HA I'PaHHIIE “TIPOBOAHUK-BAKYyM™, DICKTPHUYECKHE CBOHCTBA
NpOBOAAMICH 0007104KH. DlekTpocTaThyeckas 3ammura. MeTox n300paxkenuii. I'paHuumbie
YCIIOBHSl Ha I'PAHUIC “TIPOBOJAHMK-IAHIICKTPUK”. DICKTPOEMKOCTE YEIMHEHHOTO MPOBOIHUKA,
CHCTCMBI MTPOBOJIHUKOB M KOHJICHCATOPA. DJICKTPHYECKAst YHEPIHsI CHCTEMBI TOYEUHBIX 3apsi/IOB.
OHEprus 3apsykeHHOTO MMPOBOJHMKA, CHCTEMBI TIPOBOIHHKOB M KOHJIEHCATOpa. JHEprus
AJIEKTPOCTATHYECKOTO 1011, OOBEMHAS [LIOTHOCTD YHEPIUH HIEKTPOCTATHYECKOTO TTOJTS.

Tema 6. ITocTOSHHBII 2JICKTPHYECKHI TOK

XapaKkTepUCTHKM  3JICKTPOCTATHYECKOTO TOKA: TUIOTHOCTB TOKA, CHIa TOKa, YCIOBHe
CYIICCTBOBAHMS SICKTPHIECKOT0 ToKa. CTOPOHHME CHITBI. PA3HOCTE MOTEHIMAIOB, HATIPSIKEHNE,
anexrponsrkymas cua (9/1C). Knaccnueckas H1eKTPOHHAsT TEOPHS JIEKTPOTIPOBOJIMMOCTH
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MeTalIoB. 3akouel Oma u Jlxoyns-Jlenna B auddepentmansroil popme. 3akonsr Oma u
Jokoyns-Jlenna B wHTerpanbHOl popme. 3akon Oma s HEOIHOPOJHOTO Y4YacTKa IEIu,
IIpaBuna Kupxroda. Henocrarounocts KJIACCHYECKOH IJICKTPOHHOR TEOPUH
3JICKTPONPOBOJMMOCTH.

Tema 7. SneMeHTHI hH3HIECKOil HIICKTPOHUKH

ONEKTPHYECKHH TOK B Bakyyme. DneKkTpoHHast dvuccus. PaGorta BBIXOMA J/IEKTPOHOB U3
MeTamta. DIEKTPUUYEeCKHi TOK B rase. [Ipoueccer noHmsaumm u pekomOGuuanmu. PaGota
wormsauuu. lloTeHunan wonnsauun. Viaphas uonmsams, Hecamocrositensreiii  razonsiii
paspsia. CaMOCTOSITE/IbHBIH Tra30BbIil paspsi. BonbT-amniepras  XapaktepucTHka razsoBoro
paspsizia. Buasr paspsjios,

Ilowsitne o  mmasme. Crocobbl  cosmanms  IIasMmeL KBasuneltpaibHOCTE  TIITA3MBL,
DIIEKTPONPOBOIHOCTh  TLIA3MBL.  JleGaeBCKHii pamyc (nebaeBckas JUTMHA) IKPAHUPOBAHMS.
[Ina3mennas yacrora. Huskoremneparypras nnasma u ee MpUMeHEHHE. BhicokoTemmneparypras
miasma. [Ipo6aema ocyiectsienns ynpassisemoro TEPMOSIIEPHOTO CHHTE34.

Tema 8. Maruurthoe mosie B Bakyyme

3akon Ammnepa. Maruuthas uHAyKIms. 3akoH Bro — Casapa (3akon buo — Casapa — Jlaraca).
[TonsiTHE MarHUTHOTO TIOJIA. IIpuHUKN cyreprno3sunnmu MarHuTHBIX nomeit. Cuia Jopenna u cuna
Awmnepa. BHTOK ¢ TOKOM B MAarHHTHOM mojie. MarHuTHI MOMEHT. MOMEHT cril, HedcTBYIONIHI
Ha pamKy C TOKOM BO BHEUIHEM MarHUTHOM T0je. MAarHMTHOE Mole MPAMOIIMHENHHOTO |
KpPYroBoro TokoB. Llupkyisins BekTopa MarHuTHOI HHIYKIIHH. 3aKOH T110JTHOTO TOKa (Teopema o
LUAPKYJISAUMH HHIYKIHA MAarHATHOTO TIOJTS) B Bakyyme. [IpHMeHeH e 3aKOHA MOMHONO TOKA Juts
pactcTa MarHWTHBIX nojell. MareuTHOE MoJe JUIMHHOIO CONCHOMIA W Topona. MaruuTtHoe
B3aMMOJICHCTBHE TOKOB. ElMHMIA cHITBI TOKa — amniep. Buxpesoe mnoste aBuxkyierocs 3apsiza.
WHBapuaHTHOCTE 2J1eKTpHYEcKOro 3apsijia. MarduTHOE 11os1e Kak pesisTHBHCTCKMI s dekr.

Tema 9. Maruuthoe nosie B BemecTse

IloHste MmaruutHOro Momenta artoma, Mukpo- u MakpoTokd. Monekysphble TOKH,
Hamaruudennocts (Bektop HaMarHu4uBaHus). MaruuTHas BOCTIPMHMYHMBOCTL BEIECTBA M &
3aBUCHMOCTB OT TEMIEPATYphl. 3aKOH MOJHOrO TOKa (Teopema o UMPKYIISUHAN HANPSIKEHHOCTH
MarHuTHOTO 110JIs1) B BemmecTBe. HanpsikéHHOCT MATHHUTHOTO THONS B BellecTBe, MaruuTHas
MPOHALIACMOCTE Cpetbl. MHIYKIMS MarHuTHOro 10Jis B BelecTBe. ['pannunble yeaoBust s
MariHuTHOTO MOJI Ha IPaHHLE pasfena ABYX cped. Turbl MardeTnkoB. Touka Kiopu. JlomeHs.
KpuBast Hamarnuumnpanns,

Tema 10. DrekTpomMarsuTHas HHAYKIMS

Oneir @apages. MarenuTHbii NOTOK. OJIC whnykunu. OCHOBHOH 3aKOH IEKTPOMArHUTHOM
WHIYKIMK (3akoH Dapanest). BbIBo OCHOBHOrO 3akoHa JJIEKTPOMArHUTHOH HMHIYKLHM W3
3aKOHA COXpaHEHHS JHCPIHH, d TAKHKE HA OCHOBE JIEKTPOHHOM Teopun. [Ipasuno Jlenna (3akon
Jlenna). SBnenune camowmHIyKIHH. UnnyktnBrocTs, MHAYKTHBHOCTD JUIMHHOTO COJICHOH 1A,
Toxn sambikanust W pasmbikanms uend. SleicHue B3aHMHOM  WHIYKUWHW. Bsanmuas
MHIIYKTHBHOCTb. JHEPTUSI MArHUTHOTO 1MoJis. OGbEMHAS MIOTHOCT OHECPIrUH MarHUTHOTO T1OJTS.
Tema 11. JIBuxkerne 3apskeHHOI YacTHIL B NEKTPUYCCKOM U MarHMUTHOM MOJISIX

JIBIKEHNE 3apspkeHHON vacTHIbI B HICKTPHHCCKOM M MAarHUTHOM 11osisix. Tlonstie 06 snexTpoHHoi
orrtuke. IPdext Xosna. YCKopHTe M 3apsHreHHBIX YaCTHIL,

Pasnen IV. Koaebanus u Bostnb

Tema 1. DnekrpomarnuThble KoIeOaHMs

Huddepenunansioe ypasrenme koneGanmii B KomebaTe/lbHOM KOHTYPE M €ro pelIcHHe.
Huddepenunansioe ypasuenue 3aTYXAIOUIMX 3JIEKTPOMArHUTHBIX KojeOaHHH H ero pemeHue.
Yacrora u kos(duument saryxanus JICKTPOMArHuTHOTO  Konebanus. Jlorapudmudeckmit
ACKPEMCHT 3aTyXaHHs W 100pOTHOCTH KoHTYpa. JIndeperunanshoe YPABHEHHUE BBIHYKJICHHBIX
VICKTPOMArHATHBIX  KONEOaHHH M ero peieHue. AMmmuTyaa w (aza npu BHIHYKICHHBIX
JJICKTPOMArHUTHBIX KoJieOanusX. PesoHaHc B KoneGaTeIbHOM KOHTYpe. PesoHaHCHBbIe KpHBbie
AUISL HATIPSOKEHUS U CHJIBI ToKa. [lepeMen bl ToK.

Tema 2. DnekTpoMarHuTHBIE BOJHBI
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DapajieeBcKas ¥ MaKCBEITOBCKAs TPAKTOBKH SIBJICHHUSI SJICKTPOMArHUTHOW WHIYKUMH. Tok
CMeIeHus. DekTpomarduTHoe noje. Cucrema ypaBHeHn#t Makcsesna. BonHoBoe ypasHeHue
AUTS DJIEKTPOMArHUTHOTO OISt H ero petenue. CKOpoCTh pacipocTpaHeHus ICKTPOMArHUTHBIX
BOJIH B cpefaX. OCHOBHEIC CBOMCTBA HIMEKTPOMATHUTHBIX BOJTH. Bekrop [loiintunara. Umnysec
JICKTPOMArHUTHOTO 1oy, U3iydenue numons. JlnarpaMma HanpaBlieHHOCTH. Sddexr Jlomnepa
AT SNIGKTPOMATrHUTHBIX BOJIH. I1Ikana ek TpoMarHuTHBIX BOJIH.

Pasznen V. Onruka

Tema 1. 'eomeTprueckas onTuka

DNEKTPOMArHHTHAS TIPUPOIA CBETA. Hpnnuun [ofirenca. 3akons! oTpakeHus u [PETOMJIEHHS.
ABCOMOTHBIN M OTHOCHTENBHBIA MOKA3aTe/IN npesiomieHus. [oHoe BHYTpeHHEe oTpakeHue.
CeertoBosel. ['eoMeTprueckas onTHka Kak IIpeIeJIbHBINA Clydal BOJHOBOM onTHku. OnTudeckue
HHCTPYMEHTHI.

Tema 2. Uutepdepennus caera

MoHoxpomaTHueckie W HEMOHOXPOMATHYECKHE  BOJIHBL, [Ipuanmn  cyneprosvuuu o
HHTCHCHBHOCTE TIPH CIIOEHWH CBETOBBIX BOJH. BpemeHHAs korepeHTHOCTh. Bpems u umna
KkorepeHTHOCTH. IlpocTpancteennast korepentHocTs. Pammyc KorepeHTHOCTH. OnTHYecKas
JuHa mytd. OnTvueckas pasHocTh Xoja. Pacuer MHTEPEPCHIIMOHHON KapTHHBI OT JIBYX
KOT€PCHTHBIX HCTOYHMKOB. [l0/IOCKI PaBHON TONIMHBI M PABHOTO HAKIOHA. MHoromny4esas
uHTepdepenums. CriocoObl MOTYUEHUs KOTEPEHTHBIX nyqei. Unrtepdepomerpsi,

Tema 3. JTudpakims ceera

IIpunmun T'iojirenca — ®penens. Merton 30m Openens. [psmonuneiinoe pacripocTpanenue
cera. Jlnppakuus Openesns. [ndpakius Operens ot KPYTJIOrO OTBEPCTHSI U KPYTIIOTO AMCKA.
Huppakums Operess ot Kpasi MOTYIUIOCKOCTH, Crinpane Kophio. Jludpakums DOpaynrodepa ot
OCCKOHEYHO JUIMHHOH TpsAMOI  wieiu. Hndpakumnonnas  pacxoanmocts.  JIudpakuus ot
OJHOMCPHOH  JM(pPaKUMOHHOH  perieTkn.  Paspewraomas  crnocoGHOCTE  ONTHUECKHX
MHCTpYMeHTOB. [lonsTHe o rosiorpaduu.

Tema 4. Tlonsipusanus ceera

EcrectBennbiit u nonspusoBannsii ceer. Crenens noysipuzaumu. Ilonspusaums ceera npu
TPEOMIICHUH W OTpaxkeHUH. 3akoH bpioctepa. [Tonspusauns npu x1BoitHom JTYyHENpeIoOMIICHHH,
OOBIKHOBEHHBIH M HEOOBIKHOBEHHbIIT nyun.  Onrtudeckas ock Kpucranna. [lonsponasl w
HOJIAPU3AUHOHHBIC NPU3MBI. [lonsipusatopel n anammsaropsl. 3akon Masoca. [TonyBonHOBBIE UM
HCTBEPTHBOJIHOBBIC  MIaCTHHKM. MekyccTBeHHas onTuueckas aHusotpors.  Onruueckas
aKTUBHOCTB BemecTsa. Dddext Dapaes.

Tema 5. lucriepcus ceera

3aTpyIHeHHS B 971€KTPOMArHUTHOM Teopur  MakcBesta. HopmansHas ®  aHoMmasbHas
macnepenu. Metoybr nabmoznenns menepenn. [pusmaruueckui JTA(PPAKIHOHHBIH CIIEKTPBI.
DNEKTPOHHAs TeOopusi JMcrepcnu cpeta. [lornomenne ceeta. 3aKoH Bbyrepa. Ilsera Ten u
CHEKTPHI MOTIIOIEHHUS,

Pazpen VI. Ksanrosas pusnka

Tema 1 ODnementsl kBauTOBON omTiku Termopoe U3JIydeHHe. PaBHOBecHOE Wu3IIyYeHHe.
XapaKkTepuCTHKH TEIIOBOrO  M3ytdeHus. AGCOOTHO depHoe Teno. 3akon Kupxrogda. 3akon
Credana-bomeivana u - 3akon Buna. Pacripejienienvie sHepruu B crniektpe aGeotoTHO YEPHOTO
Tena. Dopmyna Pones-Jbxunca, Vierpaduonerosas karactpoda. Ksantosas rumortesa u
(popmyna Tlnanka. Bremnmii oroanexrpuuecknii 3Qpdhekt U ero 3axkoHsl. DOTOHEL Sddexr
Komnrona n ero teopus. Moserns atoma Peseppopaa. [Nocrynarst Bopa. Atom Bonoposa.

Tema 2 DnemeHTbl KBaHTOBOH  MexaHukd |mmoTesa Ie Bpoiins. DkcrnepumenTansHoe
HOATBEPXKICHAE BOIHOBBIX CBOMCTB MUKpoYacTHLl, COOTHOIIEHHE HEONpeIe/IeHHOCTE .
Bonnoast dyHKums, ee cBoHCTBA M CTATHCTHUCCKMH CMBICH. HecranmnonapHoe ypasrenue
llpeannrepa. CrammonapHoe ypaBHEHHe Illpemnnrepa. Yactua B NOTEHUMATHHON siMe,
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[Ipoxoxnenne  wacTwipl UCpC3  MOTCHUMANbHBIH - Oapbep. KBaHTOBBIH  rapMoHnueckuii
ocunssrop.  Ypasuenue Ilpeamnrepa s DIIEKTPOHA B aToMe BoAopoja. [naBHoe,
OpOMTAIIBHOE W MAarHUTHOE KBAHTOBbIC 4MC/a, KBAHTOBAHME JHEPruu JJICKTPOHA B aTOME
Bonopoza. Criextp aroma Bojoposa. Ilpasuio orbopa. OpOUTAIBHBIN ¥ MArHUTHBIA MOMEHT
21eKTpoHa. CoOCTBEHHBIH MeXaHHYeCKHIT MOMEHT UMTIyJibCa ICKTpoHa (cruH). CrHUHOBBINH
MArHUTHBIA MOMEHT 31eKTPoHa. CIIMHOBOC M MArHUTHOE CIIMHOBOE KBAHTOBBIC uncna. Onsir
Hlrepra u lepraxa. [punimn sanpera Iaysm. Hepuoanseckas cuerema siemMeHToB MeH e/ eena.
[orsiomenne, cnontannoe u HHIYUMpoBaHHOe wsnyueHue. Jlasepsl. [lpuHumn neicTeus
nasepo. Kiaccuueckass TEOPHs TENIOEMKOCTH. 3aKOH Jiononra u Iltn. Ksaurtosas teopus
TenyioeMKkocTH Diinmreitna. Teopus temoemkoctn JleGast. DoHOHBL. BO3OHB M (GepMuoHsI.
Ionsitre 0 kBaHTOBBIX cTatHCcTHRAX Bose-diiHirreiina n @epmu-/lupaka.

Tema 3 OcHOBHbIC HOHSITHS (M3MKH TBEPIOro Teia, IHEPreTHUECKHe 30HBI B KPHCTA/IIAX.
Pacripesienienne oi1ekTpoHOB N0 dHepreTHuecKMM 30HAM. Krnaccndukaunst teepasix ten Ha
METAUIBL, - TIOJYIIPOBOAHUKA M M9IeKTPUKA. COOCTBEHHAs W NPUMECHAs TPOBOAMMOCTH
TMOYTPOBOJHUKOB.  DJIEKTPONIPOBOAHOCTh  TBEPHBIX  Tell. Temneparyphas  3aBucumocts
HICKTPOMPOBOAHOCTH  METANIOB M MOJYIPOBOIHHKOB. Y POBEHb ®epmu.  P-n mepexon.
[TormynpoBogHUKOBBIE 1OTBI.

Tema 4 OcHOBBI M3MKN ATOMHOIO S/1pa U JJICMCHTAPHBIX HacTHIL. XapaKTepHCTHKH aTOMHOIO
sipa. Mogemu atomHoro sipa. Macca u JHEPIHA CBA3H SUIPA. 3aKOHbI Pa/IMOAKTHBHOIO pacraja.
Anbda-, 6eta- n raMma-niyueHue. SepHBIC peakitni W 3aKOHBI COXpaHeHns. Peakimst 1eieHns
anep.llennas  peakuns jenenus. Peakims CHHTE3a aTOMHBIX siep. Ilpobniema yripasisembix
TCPMOSICPHBIX  peakunid. Bujbl B3auMojeiicTBuil u Kiaccuukarms 3JICMEHTAPHBIX YaCTHIL.
Mertoapr perucrpannn snementapubix yactui. KocMmuueckue yud. YacTHIBI ¥ aHTHYACTHIBI.
Heiitpuno.

Conepkanme NpAKTHYECKNX 3aHSITHIT 10 THCINIIIHHe
2 cemectp
Paspen I11. DaekrpunuecTBo n marnernsm
Tema 1. HanpsbkeHHOCTB 21EKTPHYECKOTO MOJIs B BaKyyMme
Kynona. Ilonstre snexrpocratiueckoro nons. CHIOBBIE JTHHMM (JIMHUW  HaNpsHKEHHOCTH).
llpuHunn  cymeprosuumn  siektpoctatuyeckux  mnoei. [loTok BEKTOpa HalpsKEHHOCTH.
Teopema TI'aycca asi JAICKTPOCTATHYCCKOTO T10JIST B BAKYYME M €8 CBS3b C 3aKOHOM Kynona.
Jndepennmanshas Gopma Teopems laycca. Ilpumenenne teopemsr I'aycea s pacuera
ITOJIEH.
Tema 2. TloTeHMan s1eKTPOCTATHYECKOTO OIS
PaGora cun snexrpocratiueckoro moss. [pKy IS UMs HATIPSHKEHHOCTH YJIeKTPOCTATHYCCKOTO
OIS, Potop HarpsyKeHHOCTH HICKTPOCTATHYECKOTO [ons. [TorerumansHoCTH
(KOHCEPBATHBHOCTB) HIEKTPOCTATHUECKOrO 1oJsi. [ToTeHunar. PasHocTs NoTeHUHaNnoB. CBs3b
MCKIY TIOTCHIMAIOM M HAIPSHKEHHOCTBIO HIICKTPOCTATHYECKOTO TOJIS. Vpasuenue Jlamnaca.
DNEKTPUHUECKHUii MTIOIb. DJEKTPUUECKHIT MOMEHT JIMTIONS (JMIIOBHbIIL MomeHT). [loteHunan u
HANPSOKCHHOCTL 1O umionist.  MOMeHT  cui, JeHCTBYIOUMH Ha JMIONL BO BHELIHEM
MICKTPAYECKOM 110J1e. DHEPrust TUIOISI B 7EKTPHUECKOM T10JTe.
Tema 3. TIpoBOHWKH B 2IEKTPHUECKOM T10J1e
CBoGo/IHBIE W CBA3AHHBIC 3apS/bl B BELLECTRE. Cropounne 3apsiibr. ITonstpHbie u HETIOJISIpHBIE
Mosiekybl. Turbr auonexrpukos. Teopema aycca s AJIEKTPHYUECKOTO T10JIs1 B JINDJIEKTPHKE.
DJIEKTpHYECKOe CMEIIeHNHe (dNeKTpHYeCKas MHIYKIHS) B JIMOIEKTPHKE. Husnexrpudeckas
MPOHUIIACMOCTD CPC/IBL. BBIMHCICHHE HANIPSIKEHHOCTH 3IIEKTPHYECKOTO OIS B JHDIIEKTPHKE.
Pacnipesienienne sapsinos B MPOBOJIHUKE. DIEKTPOCTATHHECKOE 110J1€ BHYTPH M CHapy u
MPOBONHMKA. ['paHnunsbie yenoBus Ha rpanuie “HIPOBOJAHMK-BaKyyM™, DileKTpHUuecKue cBolicTBa
MPOBO/SAIICH 0007109KH. DieKTpocTaTuyeckas 3aumta. Metos M300paKeHnt. DICKTPOEMKOCTh
12




YEIMHEHHOTO MPOBOIHKUKA, CHCTEMBI TPOBOIHHKOB 1 KOHJICHCATOpA. DIIEKTPHYECKas YHEpPrus
CHCTEMBI TOUCHHBIX 3apAJIoB. DHEPrHs 3apsKEHHOTO MPOBOJHHKA, CHCTEMBI MIPOBOJHUKOB W
KOHICHCATOpa.  DHEPrsi JJEKTPOCTATHYECKOro mons. OGBEMHAS  ILIOTHOCTS SHEPrHH
AEKTPOCTATHUECKOTO MTOJIS,

Tema 4. TlocTosAHHBDII JNEKTPHYECKHI TOK

XapaKTepUCTHKH  3IIEKTPOCTATHYECKOrO TOKA:  IUIOTHOCTE TOKa, cuia Toka. YcioBHe
CYWECTBOBAHMS JJICKTPHYECKOTO ToKa. CTOPOHHHE CHItbl. PasHoCTs MOTeHIMANOB, HaIpsHKEHHE,
dnekTponBmkymas cuna (3/1C). Knaceuyeckas ssekTpoHHas TCOPHUs WICKTPONPOBOIHMOCTH
MeTaLIoB. 3akouel Oma u J[xoyns-Jlenna B miepenumnansioii Gopme. 3akonsr Oma
Jokoyns-Jlenna B unTErpanbHOMN Gopme. 3akon Oma s HEOJHOPOJIHOTO Y4YacTKa IeIH.
[IpaBuna Kupxroda. Henocraro4unocts KJIACCHYECKOM SJICKTPOHHOM TEOPHH
EKTPOIPOBOMMOCTH.

Tema 5. MaruuTHoe nojie B Bakyywme

3akoH Amniepa. MaruuThas WHIyKumMs, 3akoH Bro — Casapa (3akoH bro — Casapa — Jlanyaca).
Houstne maruutHOro nosst. Mpurnun CYNCPHO3HIMK MArHUTHBIX noneit. Cuna Jlopenna u cua
Amriepa. Butok ¢ Tokom B MaranTHOM none. MarsuTHbI MOMEHT. MoMeHT cun, jeficTByrompuii
Ha paMKy C TOKOM BO BHEIIHEM MAarHHTHOM Moje. MarHuTHOe Moje NPSAMOJIMHEHHOTO |
KpYTOBOTO TOKOB. LIMPKyIISLUMS BEKTOpAa MarHUTHOM WHIYKLMH. 3aKOH MOJIHOIO TOKA (Teopema o
HMPKYJIALHHN MHYKLAH MAarHUTHOTO 1oJis) B Bakyyme. [IpumencHue 3aKkoHa MOMHOrO ToKa Juist
pacteTa MarHuTHBIX Mosieil. MarauTHoe molle JUIMHHOTO COJIeHOMIA | TOpouaa. MaruutHoe
B3aMMOJCHCTBHE TOKOB. EjMHMIA cHitbl Toka — amriep. Buxpesoe none asixkyierocs 3apsia.
VIHBapnaHTHOCT 2JIeKTpHYecKoro 3apsiia. MarHuTHOE 110J1e Kak pesisTHBHCTCKHI spdexr.

Tema 6. DNeKTPOMATHUTHAS HHIYKIIHS

Oneir ®apagest. MarHUTHBIA MOTOK. SJIC wnaykunu. OCHOBHOM 3aKoH BJIEKTPOMArHUTHOM
WHIYKUMH (3akoH Papajes). BuBOJ OCHOBHOTO 3aKOHA JJICKTPOMArHUTHOH WHIAYKIUM W3
3aKOHA COXpAHCHHUSI YHEPIUH, & TAKKE HA OCHOBE 3JIEKTPOHHOM Teopun. IIpapuso Jlenna (zakon
Jlenna). Ssnenwe camownaykmmu. WHykTHBHOCTE. VIHIYKTHBHOCTE JUTHHHOTO COJICHOM 1A,
Toxn 3ambikavus W pasmblkanus 1enn.  Ssienne B3aMMHOH  MHAyKuuu. Bianmuas
MHIYKTHBHOCTb. DHEPIUsi MArHUTHOIO 110:151, OGBEMHAS TJI0THOCTS IHEPTHUU MArHUTHOTO TTOJIS,
Pasznen IV. Kose6anus n BosiHbI

Tema 1. DnexTpoMarHuTHbIE KOMeGaHMs

Auddeperunansuoe ypasHenne KoneGanuii B KojeGaTe bHOM KOHTYpe H €ro pelieH#He.
Huddepenunansroe ypasuenue 3aTYXaIOIIMX IEKTPOMATHUTHBIX KoNeGaHWi U ero pereHue.
Hacrora m koadduument zaryxanmus MICKTPOMAruuTHOro  Konebaumus. Jlorapudpmuueckuit
ACKPEMCHT 3aTyXaHus U JI00pOTHOCTB KOHTYpa. JInddepenumansroe YPaBHEHHE BBIHYKICHHBIX
JNICKTPOMATHHTHBIX KONCOAHHH M ero peruenne. Amrumryza u Gbaza 1pu BBIHYKICHHBIX
JJICKTPOMArHUTHBIX Koslebanusix. Pesonane B kosnedarensHom KOHTYpe. Pe3oHaHCHBIC KpHBBIC
AT HANIPSDKEHUS U CHITBI ToKa. [lepemernslii Tok.

Paszjen V. Onrnka

Tema 1. Jlndpakums ceerta

MoHnoxpomarudeckne u HEMOHOXpoMaTHueckue  BOJIHBIL.  [IpuHumn  cymepnosuumu  w
WHTCHCHBHOCTb TIDH CIOXKCHUH CBETOBBIX BOJIH. Bpemennas KOrepeHTHOCTh. Bpems u jummna
KorepeHTHOCTH. [lpocTpancreennas KOIepeHTHOCTh.  Pajmyc korepenTHocTH. OnTHyeckas
JHHA 1yTH, OnTudeckas paszHoCTh Xo/a. Pacuer MHTCPHEPEHUMOHHOM KapTHHBI OT JBYX
KOTCPCHTHBIX MCTOYHHMKOB. [lon0ochl paBHOH TonmmHbl W paBHOro HakjioHa. MHorosy4denas
HHTEp(pEpeHLInS.

[lpuaumn Toiirerca — @penens. Mertox 30H @penens. [Ipsmonnneiinoe pacrpocTpaHeHHe
csera. Jluppakuus Openess. [Iudpakis ®peHelst 0T KPYrioro oTBEpeTHs U KPYIJI0TO JHCKAa.
Andpakuus Openens or kpas nonyniockoetd. udpakuns ®paynrodepa or Geckonewrno
JUIMHHOH  TipsiMoit  1esn.  Jludpakumnonnas pacxoanMocTe.  Jludpakins ot oaHOMepHOI
AM(PAKIHOHHOMN pereTky.

Tema 2. Tucniepeust ceeta
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Ecrectennblit 1 nonspusosanusii cger. Crenens nosisipusain. Tlonspusanus ceera npw
IpCTOMJICHHH M OTp@KeHMW. 3akoH bpioctepa. 3akoH Mamoca.  [loiyBomHOBbIE
HCTBCPTBBOIHOBBIC  1JTaCTHHKH. MekycerBennas  onruveckas  anmsorponus.  Onruueckas
aKTHUBHOCTH BewllecTra. D(dext Dapajes.

3aTpy/IHeHUs B HIIEKTPOMAarHUTHOI Teopun Makcreruia. HopManbHas 1 aHOMasTbHas JMCIIEPCHH.

Coaepxanne 1adopaToPHBLIX 3aHATHI O AHCHHILIHHE
1 cemecTp

Pasjen 1. Mexanuka

JlaGoparopnas pabora Nel—0 W3syuenue Teopum morpemHocteii. Omnpenesienne  06bEMa
HIIHHpA.

JlaGoparopnasi pabora No 1-5 M3yuenne tMHaMUKK BPAMATENBHOTO JIBHIKCHIS TBEPJOTO TeIa
JlaGoparopras pabora Ne 1-9 Onpesencnue MOayIs CIABHIA METAIOB METOLOM KPYTHIIbHBIX
Kosie0aHuit

Paszjgen 11 . OcHoBBI MOJIEKYISIPHOI DU3HKH 1 TEPMOJHHAMHKHN

JlaBoparopras pabora Ne 2-2 Omupenesienne kodDUIMEHTa BSI3KOCTH SKHAKOCTH H HHCIIA
PeiiHo1b/1ca METOI0M Mafaiomero B XHIKOCTH LIapHKa

Jlaboparopnas pabora Ne 2-3 Onpejiesienne cKOpocTH 3ByKa B BO3JIyX€ W IToKasaress ajauadarsl
BO3JIyXa METOI0M CTOSIUEH BOJIHBI

Jlaboparopnas paGora Ne 2-7 Onpenenenue nokasaress amnabarsl Bo3ayxa Metonom Knemana-
Jezopma

2 cemectp

Pazpen I1. DuiekTpuyecTBo 1 MaraeTnsm

Jlaboparopuas pabora Ne 3-1 Usyuenme 21eKTpHUecKOro moss

JIaboparopnas paboTa Ne 3-3 MocToBo# MeTo1 H3MepeHHii

Jlaboparopuas padora Ne 3-8 Msyuenne siBieHue HICKTPONIPOBOAHOCTH W ONpEJIe/IeHHE
YACIBHOI'O CONTPOTHBIICHWUS MeTalljla

Pasjen IV. Kouiebanus u BoJiHBI

Jlaboparoprast paGora Ne 4-2 MsmepeHue HHIYKTHBHOCTH KaTylKH 110 €€ aKTHBHOMY M
PEaKTHBHOMY CONPOTHBIIEHUSIM

JlaGoparopras paGora Ne 4-4 Hccnenosanus ICKTPUICCKUX KOJICOaHUH 3BYKOBOM 4acTOTBI C
IIOMOIIBIO 3JIEKTPOHHOTO ocIuILIorpada

Pasnen V. Onrruka

Jlaboparopras pabora Ne 5-3 OmnpesesicHue JUTHHBI CBETOBOH BOJHBI ¢ TOMOLIBIO KOJCL
Hebiotona

JlaGoparopras paGora Ne 5-5 OnpejiesieHHe UTHHBI CBETOBOH BOMHBI C  MOMOLIBIO
JM(PPaKIHOHHON pelneTKn

Pasjen VI. Kanrobas ¢pusuka

JlaGoparopras pabora Ne 6 — 1 Onpesesnierme noctosunoit Credana-Bosbumana

JlaGoparopras pabora Ne6 — 2 Usyuenue BHetnero Gotordexra
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5. OBPA3OBATEJIbHBIE TEXHOJIOT MU
B npemogaBammm  mucummanmb «husnkay  HCHOAB3YIOTCS pasHooOpa3Hbie
00pasoBaTesibHBIE TEXHOIOIHHM Kak TPAMIIHOHHBIE, TAK M C INPUMEHEHHEM aKTHBHBIX M
MHTCPAKTUBHBIX METOJI0B 00yUeHUs.
AKTHBHBIE 1 MHTEPAKTHBHBIE METOIbI 00yueHusI:
~WHTCPAKTHBHAs Jiekums ( TemaNe8 pasnen 1, tema Ne2 paszen 4, temaNe2 paznen 5.,
TemaNe3 pasnen 5).

6.  OLHEHOYHBIE  CPEJICTBA IS TEKYHIETO  KOHTPOJISI
YCIIEBAEMOCTU, ITPOMEXXYTOYHOW ATTECTAIMHA 10 WTOLAM
OCBOEHUSI JUCIHUILIAHBI U YYEBHO-METOINYECKOE OBECIHNEYEHUE
CAMOCTOSITEJBHON PABOTBHI CTYJIEHTOB

Texkymmuii kouTpoas yeneBaemoctn
BOITPOCHI 11 ITIPOBEJAEHUS] PEHTUHT-KOHTPOJISI
I cemecTp
Peitmunz-konmpons Nel

1. Mexannueckoe aBHKeHHE Kak npocteiimras (popma aBxkeHus matepun. CucTema
orcyeta. [punmmn otHocutensrocTn ames. IIpeobpazosanus ["anmmes. Pannyc-sekrop.

2. Marepuansras TOYKa (vactuua). Tpaekrtopus. Pammyc KPUBH3HBI TPACKTOPHH.
JluHeitnas ckopocTh 1 MHEIHOE yekoperue. IlocTynarenbHoe JBHKeHHE TBEPIOrO Tejia.

3. TanrenumansHoe M HopmalbHOE YCKopenus. CBSI3b MEXY JHHEHHBIMH H YIJIOBBIMH
KHHEMaTHYECKUMHU BEJIMYHHAMH.

4. Ilepsbiit 3akoH HeloToHa 1 noHsTHe HHCPIMATLHOM CHCTEMBI OTcueTa. BTopoii 3akoH
Hbr0TOHA ¥ IOHATHE CHITBL, MacChl 1 UMty ibca. Ypahenne asikenus. Tperuii 3akon HpioTona
H TIPEICIIBI €10 TPUMEHUMOCTH.

5. Hewnepumanenbie cuctemsl oTcuera. AGCOMOTHBIE | OTHOCHTEJIBHBIC CKOPOCTH M
yckopenue, CHilbl HHEPLHH.

6. CucTemMa MaTepuabHBIX TOYEK. LenTp nuepunn (ueHtp mace). Teopema o aBHIKCHIH
LHEHTPpa HHEPIHH.

7. Housitne abeoimoTHO TBEpAOTo Tera. MoMeHT WHEPLIUU Tea.

8. Teopewma IlITeitrepa.

9. MomeHT cumel.  MomeHT UMIY/beca.  YpaBHEHHE MOMEHTOB.  YpaBHEHHE
BpaIaTC/ILHOTO ABUIKCHHUS TBEPAOTO TeJId OTHOCHTEIBHO HEMOABHIKHON OCH.

10. 'upockonmyeckuit addext. CBOGOMHBIE OCH.

11. 3akoH coxpanenus uMnyibca u TpeTHi 3aK0H HbioToHa.

12. 3aKkon coxpaHenus MOMeHTa HMITYJIbCA.

13. PaGota n sneprus B Mexanmuke. DHEprusi KAHETHYECKAs U MOTEHIHATbHAS,

14. TTonsrtre curosoro nosst. Cesise MEKITY TTOTCHUMATBHON SHEprHet ¥ CHJIOH.

15. 3akoH coxpanenus MexaHHUeCKOil JHEPI'UH.

16. Konceppatughbie u HCKOHCCpBATHBHBIC CHIIbL. KOHcepBaTHBHAS W JMCCHNATHBHAS
CHCTEMBI,

17. 3anaun MexaHUKH KHIKOCTEH U rasos.

18. Ypasuenue nepaspuisrocTy. Ypasrenune beprym.

Peiimunz-konmpons No2

I. Ilowstne mneansroro rasa. MosiekyaspHO-KHHETHYECKOE TOIKOBAHME TEMIIEPATYPBI.
Maxkpockonmueckue napamerpsi cHCTEMBL,

2. BHyrpewmss omeprus wmumeanbHoro rasa. Yucso CTeleHer cBoOoAbl. 3akoH
PaBHOPACTIPEIEIEHHS YHEPIHH,



3. Jlanenwe rasa ¢ Touknm 3PCHUA  MOJICKY/ISIPHO-KHHETHYECKOH Teoprn. OcHOBHOE
YPaBHCHHE MOJICKYJISIPHO-KUHETHYECKO] TEOPHH,

4. YpaBHeHHe COCTOSHUS HACATBHOIO 1334 (YpasheHue Knaneitpona — Menieneepa).

5. JIMHaMuYecKHe U cTaTHCTHYCCKHE 3aKOHOMepHOCTH B (usuke. CTatncTuuecknit metos
HecieoBanus cucremsl. Ilonsitie o hyHkimn pacnpejieseHusl.

6. ®asosoe MpocTpaHcTBO.  ®dasoBasi  ToyKa, asosas  sueiika. CraTHcTHueckoe
yCpeaHeHue.,

7. Pacripenienenme Makcsermna, Cpennne ckopocTu Moneky,

8. bapomerpuyeckas opmyna. Pacnipenenchne Bonbivana,

9. Pacnpesienienie Makcpemma — bonbimana.
Peimunz-xonmpons No3

10. VpaBuenue Ban-nep-Baansca. W3oTepmer peanbHbIx razos.

11. MeracrabunsHoe coctosmume, Kputnueckoe cocrosnmue.

12. BuyrpenHsist sneprus peanbHOrO rasa.

13. XapakreprceTnka Kuakoro cocTosHms. bimxnuit nopsiok.

14. TloBepxHOCTHOE HaTsKEH e, CHtbl, BO3HMKaIOIIHE Ha KPUBOH MOBEPXHOCTH KHIKOCTH.
®opwmya Jlannaca. Cmaunsanue u KaIuJJISIPHBIC SBIICHUSI,

15. Ionsitue cTonkHOBEHMS. YHpyroe u Heylpyroe cTolKHOBEHMUS.,

16. Tlpunenshoe paccrosmie. O dexTuBHOE Cceyenne paccesiius.  CpejnHsis  iiHa
¢BOOOHOTO TIpobera.

17. OcHOBHEIE TepMOIMHAMMYECKHE MOHSTHS: BHYTPCHHSISI SHeprus, pabora, Temiora.
YpaBHenue nepsoro navana TEPMOIMHAMHUKH.

18. 3aBucuMocts  TemnoemkocTH HACAIIBHOTO  rasa or Buaa mpouecca. Pabora,
COBEpLIACMAst I'a30M IIPH H30MPOLIECCax.

19. AnnabaTuueckuii poliecc.

20. O6parumpie u HeoOpaTHMBIE MpolecchL. Kpyrosoii npouecc (wun).

21. Huxir KapHo u ero KITT nns uneansroro rasa.

22. TlpuRUMIT ACHCTBHS TEMIOBOTO ABHTATENS B XOIOJMIIbHOH MalTHHBI,

23. DuTponus. 3akow BO3pACTaHUs YSHTPOIHH,

2 cemecTp

Peitmunz-konmpons No]

1. 3akon  Kyona. Hanpsokenroets  anexrpoctatuyeckoro nomis.  Ilonsrtue
HIEKTpoCcTaTiHyecKoro nons. Hpuaumn cyneprosuimu JNIEKTPUIECKHUX TOJIEH.

2. IloTok HanpsskeHHOCTH, Teopema laycca s VICKTPOCTATHYECKOTO 11015l B BAKyyMe.

3. Ilpumenenne Teopemsr [aycca s pacuera noneii.

4. PaBora cun  amektpocrarmueckoro nons.  Llupkynsiusi  manpsokeHHOCTH
SNICKTPOCTATHYECKOTO 1O,

5. Notenuman. Pasnocts notenmmanos. Crsak MEIILY TIOTCHLHAIOM M HANPSIKEHHOCTBIO
AIIEKTPOCTATHUYECKOTO OIS,

6. CpoGounble W cBs3aHHBIE 3apaiibl B Bemectse. Tumbl amonextpukos. UonHas.
HICKTPOHHAS M OPHEHTAMOHHAS TOJISPH3ALIHH,

7. DIEKTPOEMKOCTD YeIHHEHHOTO MPOBOLHMKA, CHCTEMBI ITPOBOIHHKOB H KOHICHCATOPA.

8. DHeprus sapsokeHHBIX YCAMHCHHOTO  MPOBOIHMKA, CHCTEMBI TMPOBOMHHKOB |
KOH/ICHCATOpa. DHEPIUs H/IeKTPUUECKOTro 1107151, OfbeMuas IIIOTHOCTB 9HEPIHHU 3ICKTPHUECKOTO
1moJIsi.

9. Xapakrepucrukn HICKTPHYECKOTO TI0JISl M YCHIOBHS €T0 CYIIECTBOBAHHS. Pasnocts
MOTCHIMAIIOB, 5JIEKTPOABIXKY A CHIIA, HATIPSIKEHHE.

10. 3akon Ammepa. MaruutHas MHAYKOHs. 3akon bro — Casapa. [Toustue maruurhoro
noist. IIpuHImn cyneprosuumum MareuTHux 1oJiel. MaruuTHBIN MOMEHT.

I1. MaruutHoe noste npsimonuneiinoro n KPYTOBOTO TOKOB,

12. JIBuskeHune 3apsikeHHBIX yacTHl B JIICKTPHUCCKUX U MArHUTHBIX 11OJIAX,
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13. 3aKoH MOJTHOrO TOKA /U MArHUTHOTO MOJNS B BELIECTRE. HanpsikeHHOCTH MarHUTHOTO
noJist. MarHuTHas IPOHMLIAEMOCTh cpetbl. VIHAYKIMS MArHHTHOTO T10JIs B BEILIECTBE,

14, Onerr ®apaznes. Maruutheit  notok.  DJIC WHIAYKIIMH.  OCHOBHOH  3aKoH
JJICKTPOMArHUTHOM MHAYKIMH. [Tpasuio JleHua.

15. Camonnaykums u B3auMoMHIyKUMS. WHIAYKTHBHOCTb W B3aWMHas WH/IYKTUBHOCTb.
Tokwn pasmbikanus 1 3ambikanus.

Peamune-konmponn No2

1. CBoGoxHble 1 BRIHYXK/ICHHDBIE KOTebaHus. [ apMOHHUECKHE MeXaHUYECKHe KomeGanus 1
MX XapaKTePUCTHKH.

2. DHeprus rapMOHMYECKHX MEXAHHYECKHX KojieOaHmil. [ToHsTHE O raPMOHUYECKOM H
AHTAPMOHHYECKOM OCIMILISTOpE.

3. Cnoxenue 0/IMHAKOBO HATIPABIICHHBIX TAPMOHIUCCKUX KONTeOanTii, BreHus.

4. CnoxeHue B3aUMHO HCPHCHIUKYIIAPHBIX  TAPMOHUYECKUX  KoneOaHuil., Durypsl
JInccaxy.

5. Baryxaiomme Mexanuueckume Kkonebanus. Yactora, Ko>QdULHeHT 3aTyxaHus,
JIOTapHYMHYECKHH IEKPEMEHT 3aTYXaHHs MEXaHUYECKHX KOCOaHMIA.

6. BeIHy/IeHHBIE MeXaHWYeCKHe KoJeGaHus, AMIUITYIa ¥ (asza TPH BBIHYKJICHHBIX
MEXaHHYECKUX KOIIe0aHusXx.

7. Mexannuecknii pe3onanc. Pesonanchbie kprBbie. CooTHoweHusT Mexay Gazamu
BBIHYIKAAIOLICH CHITBI M CKOPOCTH IPH MEXAHHUYECKOM PEe30HAHCE.

8. Mexanusm 00pa3oBaHMs MEXaHMUYCCKHX BOJH B yiupyro# cpene. llpogonbHbie u
onepeyHple BOJIHEL. BosHOBOE ypaBHeHME M ero pereHue. ["apmMoHMUecKkre BOJHBI M HX
XapaKTEePHCTHKH.

9. DazoBas CKOPOCTb U AUCIEPCHs BOJTH. BOIHOBO! maker TPYIINOBast CKOPOCTE.

10. Ionstie o korepentHoCcTH. UnTepdepentms BoaH. CToSume BOTHDL

1. Konebarenbubiii koHTyp. I'apmMonnueckue JJICKTPOMArHUTHBIE KoOJIcOaHHsT U HX
XapaKTePUCTHKH.

12. 3aryxatoimie 3eKTPOMArHUTHBIE KOMeOAHMS. Hacrora, kosdduument saryxaums,
JNOTapU(PMHUUECKUH  eKPEMEHT  3aTyXaHMs SJICKTPOMAarHuTHeIX  Konebanuit. JloGporHocTs
KOnebaTenbHOTro KOHTYpa.

13. BhlHyXICHHBIE 1EKTPOMArHUTHBIE KOJICOAHMS. AMiumTyzna u Qasa BBIHYKICHHBIX
SJICKTPOMArHUTHBIX KOJIeOaHHii.

14. ®apangeeBckas ¥ MaKCBEITOBCKAs TPAKTOBKH ABJICHUS 3JICKTPOMArHUTHON WHIYKIWH,
Tox cmermmenus.

15. Cucrema ypaBHennii Makcsesiia. DIEKTPOMATHUTHOE TIOJIE.

16. BoaHoBoe ypaBHeHWe IS MEKTPOMATHUTHOTO OIS M ero pemienne. CKopocThb
PactpoCTPaHEHM SIICKTPOMArHHTHBIX BOJIH B Cpelax.

17. OcHoBHBIE CBOMCTBA 3JIEKTPOMATHHTHBIX BOJIH, OHeprusl M 1I0TOK 9HEprum
ICKTPOMArHATHBIX BOJIH. Bekrop oitnTinra. MMInyibe 31eKTpoMarHuTHoro mojs,
Peitmunz-konmpons No3

1. DrekTpomarHuTHas npHpoja cBeTa. Hpununn Tiolirenca. 3akoHbl oTpaxeHHs u
NpeIOMIICHUS . AOCOITFOTHBIA H OTHOCHTETBHBIN TOKA3aTeN N IpeomMIeH s, TToHoe BHYTPEHHEE
oTpaxkenune. CBETOBOIBI.

2. KorepeHTHOCTh B MOHOXPOMAaTHYHOCTH CBETOBBIX BOJIH. BpemenHAs KOrepeHTHOCTS.
Bpems u JutnHa KorepeHTHOCTH.

3. Onrnueckas mmna mytn. OnTHueckas pasHocTs xoja. Pacuer UHTEPHEPEHITHOHHOM
KapTHHBI OT JIBYX KOI'€PEHTHBIX HCTOYHUKOB.

4. TTosnock! paBHO# TOJNIMHE H PABHOTO HAKIIOHA.

5. IIpocTpaHCTBEHHAst KOTePEHTHOCTh. Pammyc korepentnocTh.

6. Ilpummmn Tofirenca — ®penens. Meton  30H @penens.  Tlpsimonuneiinoe
pacnipoctpanenue csera. Jndpaums dpeneiist Ha KPYrioMm OTBEPCTHH H JTHCKe.

7. Mudpaxuns @payuropepa ot 6ecKOHEYHO ITHHHOMN MPAMOH 1IEJTH.
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8. Mudpakuus Gpayrrodepa Ha 0iHOMEPHOI AHPPaKIMOHHOI pereTKe.
9. Temnosoe wusmydyenue. PaBHOBecHOe u3iydeHne. XapaKTePHCTHKH  TETIOBOTO
u3yueHus. AGCOMOTHO yepHoe Teno. 3akon Kupxroda. 3akons Credana-bonpiumana n Buna.

10. Pacnipenienienye sHeprun B criekTpe abcomoTHO YepHoro Tena. Popmyna  Pornes-
Joxunca. Yierpaduonerosas karactpoda.

I1. KanToBas runotesa u popmysa [lnanka

12. Bremmnnit poroanexrpudeckuii agdext u ero 3akonbl. PoTOHSL.
13. Dddexr Komnrona u ero teopus.

14. Monens atroma Pesepdopaa. ITocrynarer bopa. Atom Bogopona.

15. I'nnotesa ne Bpoitis. DKcrepuMeHTAIBHOE TOATBEPKIECHHE BOJHOBBIX CBOMCTB
MMKPOYACTHIL,

16. CooTHOLIEHHE HEOTIPEICTICHHOCTEI.
17. BonnoBasi (yHKIHS, €¢ CBONCTBA M CTATHCTHYECKHUI CMBICIT.

18.  Hecraumonaproe  ypasuenune Illpeannrepa.  CraunoHapHoe — ypaBHeHWe
[HIpenunrepa.

IIpomesxyTounas aTTecTanust 110 HTOTaM 0CBOCHHS AHCIHILIHHBI (OK3AMeH)
Bonpoce! k 3x3ameny (1 cemecrp)

1. Mexanuveckoe IBMKEHME Kak mpocteifimas (opma auxenus Matepuu. CHcTeMa
orcyerta. Ipunuun orHocutensrocTn [Mannnes. Ipeobpazosanus [anues. Paanyc-BexTop.

2. Marepuanbhas Touka (wactuua). Tpaektopus. Pamuyc KpHBHM3HBEI TPacKTOPHH.
JInHeiinas ckopocTh M sHHelHOe yckopete. [locTynatenbHoe ABMKECHIE TBEPIOTO Teja.

3. TanreHunanbHOoe M HOPMaTbHOE YCKOpeHHS. CBA3b MEKIY JTHHEHHBIMM M YTTOBBIMH
KHHEMATHYECKUMHU BEITHYHHAMH,

4. Ilepsbiii 3akoH HploTOHA M MOHSTHE WHEPLMATBHONW CHCTEMBl OTCHeTa. BTOpoil 3akoH
HbI0TOHA W MOHSATHE CHITBI, MACCHI M UMTTYITbca. Y paBHeHue aBHkeHus. Tperwit 3akoH HploToHa
W TIPEJIENTBI €0 TIPUMEHHUMOCTH.,

5. HewHepumanbHble cucTeMbl oTcuera. AGCOMOTHBIE M OTHOCHTENBHBIE CKOPOCTH H
yckopenue. CHitbl HHEPLIMH,

6. Cucrema marepnanbHeix Touek. LleHTp mHepumu (uentp macc). Teopema 0 ABHKEHHH
IIEHTpa WHEPILHH.

7. IlonaTre abcomOTHO TBEPAOTO Tend. MOMEHT MHEPINH Tea.

8. Teopema IllTeiinepa.

9. MomeHT cuisl.  MoMeHT WMIy/Tbca.  YpaBHEHHE MOMEHTOB. YpaBHEHHe
BPAIATEJILHOTO JIBUIKEHHS TBEPAOTO TeJIa OTHOCHTEIILHO HEMOABHIKHOH OCH.

10. 3aKoH coxpaHeHHst UMITYJIbCa 1 TpeThH 3aKkoH HeloTOHA.

11. 3akoH coXpaHeHHss MOMEHTA HMITYITBCA,

12. PabGoTa 1 3Heprusi B MEXaHUKe. DHEPrusi KHHETHYECKAs! U TOTEHIIHAbHAS.

13. YpaBHenune Hepa3peIBHOCTH. Y paBHeHue bepHy .

14. Tlonsitie maeanbHOro rasa. MojeKy/ISpHO-KMHETHYECKOE TOJIKOBAHHE TEMIIEpaTyphl.
Makpockonuueckne napamMeTpel CHCTEMBI.

15. BuyTpenHsis osHepruss wiaeanbHoro raza. Umuciio creneHell  cBOGObL 3aKOH
paBHOPACIPE/IC/ICHHUS JHEPIHH.,
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16. JlaBnenne rasza ¢ TOYKH 3PEHHS MOJICKY/ISPHO-KUHETHUECKOH Teopun. OCHOBHOE
YPaBHEHHE MOJIEKYISPHO-KUHETHYECKOH TEOpHH,
17. YpaBHenune cocTossHUS HeallbHOro rasa (ypasHenne Knaneiipona — Menjeneesa).
18. JlnHamuveckue W CTATHCTHYECKHE 3aKoHOMepHOcTH B (usuke, CraTHcTHYecKHii
METOX HCClieloBaHus cucTeMbl. [JoHATHE 0 QyHKIHHM pacTipe/ierieH s,
19. Pacnipenenenne Maxkcpesuia. CpeHue CKOPOCTH MOJIEKYIL.
20. bapomeTpuueckas popmyna. Pactipenenenue bosibiimana.
21. Ypasuenne Ban-zep-Baanbca. MU30TepMBl pealibHbIX Ta30B,
OCHOBHBIE TEPMOJMHAMHYECKHE TIOHSNTHS: BHYTPEHHsISl JHEprus, padora, TeIoTa.
YpaBHEHHE IEPBOTrO Havalld TEPMOANHAMHUKH,
22. 3aBHCHMOCTH TEMJOEMKOCTH WJACAIBHOTO Taza oOT BHIa npolecca. Pabora,
coBeplIaeMasl ra3oM Mpu U301poIeccax.
23. AnnabaTuyeckuii rporecc.
24. Obparumslie n HeoOpaTHMBIe iporeccsl. Kpyrooii nporece (1iuk).
25. lHukn Kapro m ero KITJI s naeansHoro rasa.
26. IlpuHunn gefcTBHUS TETIIOBOrO JABUIATENS U XOJI0AMILHON MAITUHBL.

Bonpocs! k 9x3ameny ( 2 cemectp)
27. 3akon  Kynona. HanpsokeHHOCTb — 2J€KTPOCTATHYECKOTO 1o,  [loHsTHe
SIICKTPOCTATHUECKOTO 1oJIst. [IpHHIMIT Cyneprno3nuiinm 2IeKTPHYECKUX TTOJIEH.

28. [orox manpsokennocTH. Teopema [aycca muts 371€KTPOCTATHYECKOTO TTOJIS B BAKYYME.

29. Ilpumenenne Teopemsl ["aycca uis pacyerta 1osiei.

30. PabGora cun  oanekrpocratuueckoro  mossi.  LIMpKynsuMs  HANpsSKEHHOCTH
IEKTPOCTATUHECKOTO OIS,

31. INotenuman. PasnocTsb notenunanos. CBs3b MekIY MOTEHIHAIIOM U HATIPSKEHHOCTBIO
3JIEKTPOCTATUYECKOTO OIS,

32. CpoGojHble ¥ CBSI3aHHBIC 3apsijibl B BELIECTBE. THWIBI JUINEKTpUKOB, MoHHas,
SICKTPOHHAS ¥ OPUEHTALMOHHAS IOJISIPU3ALIHH,

33. [IlonspusoBaHHOCTh. JlMasieKTpHuecKkas BOCIPHHMYHBOCTL  BEIIECTBA M €€
3aBHCUMOCTE OT TEMIIEPATYPHI.

34. Teopema I'aycca s 97eKTpHUYECKOTO TMOJS B JAWDJIEKTPHKE. DJICKTPHYECKOE
cMemenue. JInamekTpuyeckas MPOHULAEMOCTh cpejibl. HanpskeHHOCTh 2IEKTPHYECKOrO oIS B
JIM3JIEKTPHKE.

35. Pacnipesienenvie 3apsi/ioB B MPOBOAHUKE. DICKTPOCTATHYECKOE 110JI€ BHYTPH U CHAPYKH
IPOBOJHMKA. DJIEKTPOCTATHYECKAS 3AIUTA.

36. DeKTPOEMKOCTB YEJIHHEHHOTO TPOBOJIHUKA, CHCTEMBI TIPOBOJHMKOB H KOHJIEHCATOPA.

37. DHeprus 3apsHKEHHBIX YEIWHEHHOIO MPOBOJHHWKA, CHCTEMbl MPOBOJHUKOB H
KOHJICHCATOpa. DHEPrust HMEKTpUUeckoro nosis. O0beMHas MI0THOCTh YHEPIUH IEKTPUUECKOTO
oIS,

38. XapakTepHCTHUKH IJICKTPHUECKOTO TMOJIS W YCIOBHSI €10 CYUIeCTBOBaHMA. PazHocTh
MOTEHIMATIOB, YICKTPOABHIKYIIAS CHIIA, HAITPSIKEHHUE.

39. Knaccudeckass 92JI€KTPOHHAs TEOPHS 3JIEKTPONPOBOJAMMOCTH METAIOB M €€
HEIOCTATOYHOCTD.

40. 3akon Amnepa. MaruutHas wHaykius. 3akon buo — Casapa. [ToHsTHE MarHMTHOTO
nosis. [IpyHIHN cynepno3nuun MarHuTHeIX 110s1eil. MarHuTHBIH MOMEHT.

41. MareuTHOE 110JIe TPSIMOJIMHEHHOI0 H KPYrOBOTO TOKOB.

42. Iupkynsiumst BeKTOpa MarHMTHOI WHAYKUHH. 3aKOH MOJHOTO TOKa. MarnutHoe 1oje
JUIMHHOTO COJIEHOM/Ia U TOPOMJIA.

43. MarauTHOE B3aMMOJICHCTBHE TOKOB M €IMHULIA CHIIBI TOKA — amIIep.

44, JIBroKeHUE 3apSHKEHHBIX YaCTHIL B 2JIEKTPUHECKAX B MATHUTHBIX MOJISX.

45. Onwir  ®@apages. Maruutaetii  notok. DJIC  unayknun. OCHOBHOW — 3aKOH
SNIEKTPOMArHUTHON WHAYKIMHU. [IpaBuno JleHua.
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46. CamMOMHIYKIMS W B3aMMOMHIYKUMS. VHIyKTHBHOCTL M B3aWMHas HMHLyKTHBHOCTb.
Toxu pasmbikaHus U 3aMbIKaHUs.

47 . DHeprus MarHUTHOTO Mosst. OGbeMHas MJI0THOCTh SHEPTHH MATHUTHOTO OIS,

48. CBobo tHBIEC M BBIHYKICHHBIE KomeGanus, [apMOHHYECKHE MEXaHHIYCCKHE KOJIEOaHHS |
HX XapaKTepUCTHKH.

49. DHeprus rapMOHUYECKHX MEXaHW4eCKuX KojieGanuil. [ToHsITHE O rapMOHHYECKOM W
AHI'dPMOHHUYECKOM OCITHIIISITOPE.

50. CrioxeHHe 0IMHAKOBO HAMPAB/ICHHBIX TAPMOHUYECKHX KosleOaHuit. Brenus.

51. CiioxeHne B3aMMHO MEPNEHMKYIIPHBIX TAPMOHMYECKMX KonmeOauuil. Ourypsr
Jluccaxy.

52. 3aryxaiouide Mexanuveckue konebanns. Yacrtora, KodDOUUMEHT 3aTyxaHHs,
jorapumMudecKuil ICKPEMEHT 3aTyXaHUsl MEXAHHYECKHX KosieOaHuil.

53. BeiHyk/IeHHbIE MexaHHuecKne KomeOanns. AMIIIMTYa ¥ (asa TpH BIHYIKICHHBIX
MEXaHHYECKHX KoJIeOaHusaX.

54. Mexanunyieckuit pesoHaHc. Pesonancuble kpuBble. COOTHOMEHUS Mexkay (azamu
BBIHYKIAIOMIEH CHIIBI M CKOPOCTH TTPH MEXAHHUECKOM PE30HAHCE.

55. Mexannsm o0pa3oBaHWs MeXaHHYECKHX BOJIH B ymnpyroii cpenae. IlpomonbHble u
[monepeyHbie BONHBL BoHOBOE ypaBHeHHe W ero perueHue. ['apMOHHYECKHE BOJNHBI W HX
XapaKTEPHCTHKHY.

56. KosebarenbHpiii KOHTYp. ['apMOHHWYECKHME 5€KTPOMArHMUTHbIE KOJMEOAaHHS W HX
XapaKTEPUCTHKH.

57. 3aryxaiomme 5JeKTpOMarHuTHbie KoseOaHus. Yactora, Kod(QQHMUMEHT 3aTyXaHwus,
NOTapUPMUYECKHH  JIGKPEMEHT 3aTyXaHHs 9JIeKTPOMarHUTHBIX Konebauwuii. Jl06poTHOCTH
KoJ1e6aTeILHOrO KOHTYpA.

58. BbIHyx/ICHHBIC JNIEKTPOMArHUTHBIE KONeOaHWs. AMIUMTYAa ¥ (aza BBIHYKICHHBIX
SIIEKTPOMATHUTHBIX KOJIeOaHWii.

59. QapajiceBeKas U MaKCBE/JIOBCKAS TPAKTOBKU SIBICHHS 3JIEKTPOMATHHTHON WHIYKIIHAH.
Tok emerenms.

60. Cucrema ypaBHeHnii MakcBeluia, DIeKTpoMarHUTHOE T0JIe.

61. Dnexrpomarauthas npupojia ceera. [punumn [oiirenca. 3akoHbl OTpakKeHHs W
NpeoMICHUs. ADCOIIIOTHBIA U OTHOCHTEBbHBIH NOKasaTean npenomsienus. [lofHoe BHyTpeHHEE
oTpakeHue, CBETOBO/IBL.

62. KOrepeHTHOCTb 1 MOHOXPOMATHYHOCTB CBETOBBIX BOJIH. BpeMEeHHAS KOTepeHTHOCTS.
Bpewms 1 JuTiHA KOT€PEHTHOCTH.

63. Onruueckas amMHa nytd. OnTuueckas pazHocTh Xoja. Pacuer HHTEpEPEHIMOHHOI
KapTHHBI OT IBYX KON€pPEHTHBIX HCTOYHUKOB.

64. ITosoch! paBHOM TOJIIMHBI M PABHOTO HAKIIOHA.

65. [Indpaxkuns @paynrodepa Ha 0/HOMEPHON AMPPAKIMOHHOM perreTKe.

66. EctrectBennblit U nonspusopannbiii ceet. [lonspusanus npu oTpaKEHUH U TPEIOMICHHH.
3akoH bprocrepa.

67. llonspusauus mpu JBOHHOM Jydenpesiomieanu. OOBIKHOBEHHBIH H HEOOBIKHOBEHHBIH
nyqn. Onrryeckas ock kpuctania. [onsipusannonnsie npusmel. 3akon Masioca.

68. TennoBoe usiyuenme. PaBHoBecHoe H3yueHne, XapakTepHcTHKH TEIIOBOIO M3ITyUeHHUS.

69. ABcomoTHo uepHoe Teto. 3akoH Knupxroda. 3akonsr Ctedana-bobimana u Buna.

70. Pacnipezienienue sHeprum B criekTpe abcomoTHO yepHoro Tena. dopmyrna Panes-
JDxunca. Yisrpaduonerosas karactpoda.

71. Ksanrosas runoresa u popmyna [Tnanka

72. Buemnuit potosnexrpuyeckuit s dext u ero 3akoHbl. GOTOHBI
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73. Dddexr Komnrona u ero teopus.
74. Mozenb atoma Pezepdopaa. [Toctymars Bopa. Atom BOJIOPOJIA.

75. T'mmotesa sme Bpoitnst. DxcnepuMeHTAIBHOE TOJITBEP)K/IEHUE BOJIHOBBIX CBOWCTB
MHKPOYACTHII.

76. COOTHOLIICHHE HEOTIPE IC/ICHHOCTEI.
77. BostHoBast (yHKIIHS, ee CBOMCTBA W CTATHCTHYECKUI CMBICIL,

78.  Hecraumonapuoe  ypasuenue  Illpemunrepa. CranuonapHoe  ypaBHeHHe
[IIpeaunrepa.

CAMOCTOSTEJIbHASI PABOTA CTY/JIEHTOB
paboTta ¢ JIGKIMOHHBIM MaTepHaToM Kak [0 KOHCIEKTaM. JIATEpaType, TaK W

SJICKTPOHHBIM HCTOYHUKOM MH(OpPMALIUK

BBITIOJIHCHUE JIOMAITHET0 3a/[aHusl ¥ MOIOTOBKA K PeHTHHI-KOHTPOJISIM
BBIMOJIHEHUE pacyeTHO-Tpaduueckux pador:
1 cemectp

PI'P Ne 1 Mexanwuka
PI'P No2 Mostexynsipaast ¢pusuka u TepMoInHAMHKA

2 cemecTp

PI'P Ne3 Dnexrpomarnerusm,
PI'P NedKonebGauus u Bonuer. Onruxa

JUIA KOHTPOJIt pabOThbl CTYICHTOB, @ TAKXKE JUIS CTUMYIHPOBAHHS  CHCTEMATHYECKOTO
V3YHCHHA Kypca (M3WKM B TEUYEHHE CeMeCTpa peayCMOTPEHbI peiTUHT-KOHTpOM. OHHM
ITPOBOJISATCS B ITUCBMEHHOHN (hopme

JUTSL KOHTPOJIS! 3HAHMH CTYICHTOB HPOBO/IMTCS HK3ameH (1 1 2 cemecTpbl)

IIpumepHbie Tembl pedpepaTnBHBIX pador
1 cemectp
. DU3MKa — HayKa MO3HAHHS MUDA.
[IpocTpancTBO 1 Bpems B husmke.
. UepHble 1bipbl Bo BeenenHoii.
Yuenne K.9. I{nonkoBekoro.
- Monennposanue mpouecca pacnpocTpaHeHus yAapHON BOJHBI IIpU  B3pbIBaxX B

P O

wLn

Pa3IMYHBIX CpeTax.

6. Kunetnka u TepmMoHamMika GHOTOTHUECKHX POLECCOB.
7. Iopsiiok u Gecnops/10k B Mupe GONBITAX MOJIEKYT.
8. DKCIIepUMEHTAIbHBIC MCCIIE0BAHUS YIEKTPOMATHHTHOTO 1O 3eMIM B 06J1acTH

CBEPXHU3KHX HACTOT.

9. llaposas MosHus 1 €€ npupo/a.

10. MaraurHoe nosne 3eMJu.

2 cemecTp

11. Monnus u eé npuposa.
12, DJeKTpHUECTBO B HHBBIX OpraHH3Max.
-~

3. DrextpuuecTBo B atMocdepe.
14, JlasepHo-HHAYINPOBAHHBIE I'HAPOAMHAMHYECKHE BOJHBI.
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15, ®Dusnueckue Metosl peructparin 3EMIICTPSICEHUH.
16. llpumeHenne yapTpassyka B HHTPOCKOIUH,

17. buorpadus A.C. [Tonoga.

18. BosiokoHHO-0nTHYECKHE 'MPOCKOIIBI.

19. Connre.

20. Kocmostorudeckoe kpacHoe cMelieHHe.
CHHCOK MOKET GBITh 3HAYHTENBHO pacumpen. Temy pedepara cryaeHTsl cormacyior ¢

HperogaBareliem,

QOHI OLEHOYHBIX CPEACTB JUIS TPOBEICHHS ATTCCTALIHH YPOBHS c(hOPMHPOBAHHOCTH
KOMIIETEHITMEH 00YYAIOIIMXCS M0 AMCIHUIITIHE 0GOPMISETCS OTIICTbHBIM JIOKYMEHTOM.

7. VYHEBHO-METO/JUYECKOE " HHO®OPMAIIMOHHOE OBECIHHEYEHHUE
AUCHUITIINHBI ®U3ZUKA
7.1. KHuroob6ecne4eHHOCTD

Hanmenosauue nureparypsi: aprop, ["on usnanus KHHUI'OOBECIEYEHHOCTh
Ha3BaHHe, BUI W31aHMs, =
S By Konnuectso sx3emninspos Ha:mjne B 3/1eKTPOHHOI
u3nanuii B 6ubauorexe Bal'y B Oubnnoreke Bal'y
cootBetcTBHH ¢ DI'OC BO
| 2 3 g

OcHoBHas 1uTeparypa

I. Kysneuos, ApTremuii
AprembeBuu. Duznka: Mexanuka.
Monexynsipras usnka.
DnexkrpuuectBo M MArHeTH3M.
DNEKTPOMArHUTHbIE  Konebauus u
BOJIHBL, OnTHKa : yyebHoe nocobue /
A. A. KysHeuos : Bramumupckuii
roCy1apCTBEHHBbI YHHUBEPCUTET
HMeHH Allekcanapa [puropeesuua u
Huxonas ['puropseBnua CToneTtossix
(Bal'Y) .— H3n. 2-e, ucnp. u gon. —
Bnagnmup : Braaumupckuii
FOCYAapCTBEHHBbI YHUBepCHUTET
HMeHH AJiekcanapa ['puropbesuua i
Hukonas 'puropsesuua CToseToBblx
(Bal'Y), 2013 — 160 ¢, : un. —
Mmeercs snektponHas Bepeus .—
BuGnmorp.: c. 155-156. ISBN 978-5-
9984-0337-8.

2013

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

2. Kyauu, AJlekeanap
AJleKkceeBHY, Ddusnka

MeToaH4ecKHe yKaszaHus K
TEOPETHHECKOMY MatepHany,
NPaKTHYECKHUM 3aHATHAM "
3a1aHMAM,  TecTaM,  KOMIUIEKCy
71abopaToOpHBIX PaboT A4 CTYIEHTOB
AMCTAHUMOHHOH Qopmbl 00yuenus /
A. A, Kymum, JI. B. I'pyuckas ;
Bnagumupcknit - rocynapcrsenHbiii
YHUBEPCHTET  MMeHM  Agnekcauipa
["puropsesiua H Hukonas
I'puropeesnua Cronerossix (Bal'y),
Kadenpa obweit u npuknagnoii
(usukn ; nox pen. A. A. Kynuwa —
Brnapumup : Baaaumupckuii
rOCYIapCTBEHHBIH YHHUBEPCHTET

2013

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




umenn Anekcanapa ['puropbesuua u
Hukonas I'puropsesuua Cronerossix
(Bal'y), 2013 .— 214 c. : wu., Taén.
— WMeeTcs anekTpoHHas Bepcus .—
Bubnuorp.: ¢. 211-212.

3. Du3nKa : METOAUYECKHE YKa3aHMs
1 NOAroToOBKH CTYOEHTOB K
TecTHpoBaHnio [ A. @. [ankud [u
ap.] : Brnaaumupcekuit
IOCY1apCTBEHHbI YHHBEpCHUTET
uMeHU AJslekcaHapa ['puropbeBnua u
Hukonas ['puropeesuua Cronerosbix
(Bal'V),  Kadempa  obweii u
NPHKIAHOH pusuKkKn — Bragumup :
Brnanumupckuii  rocynapcrsenHblii
YHUBEPCHTET ~HUMEHH  AJleKcaHipa
['puropbeBnya ! Hukonas
['puropeesnua Cronetoseix (Bal'y),
2013 .— 243 c¢. : un. — Hmeercs
JJIEKTPOHHas BepcHs .— bubauorp.:
c. 242,

2013

http://e.lib.vIsu.ru:80/han
dle/123456789/3390

4. AntoHoBa, M.A. ODH3HKA.
Mexanuka. MosekynspHas usuka.
Tepmonmuamnka.  Dnekrpuuectso.
MarteTnzm. MexaHuueckue
konebaHus M BOJHBL. BosHosas
onruka: y4edHoe rocobue/ M.A.
AHTOHOBa. H0.K. KokypuHa;
Bnagum. roc. yu-t um. A", u H.I".
Croneroseix. — Bnagumup: Wsa-so
Bal'¥, 2017 ISBN 978-5-9984-0776-
e}

2017
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HononHuTe/bHas IuTepaTypa

I. Taakuu, Apkaguii ®egoposny.
Jlekuun no ¢usuke : B 4 u.

[yueGHoe nocobue] / A. ®. Tankus ;
Branumupckuii  rocynapcrseHHblil
yHusepeuter (Bal'V) .— Branumup
¢ Biazumupekuii rocynaperse it
yHuBepcuteT (Bnl™V), 2004-2007.

2004 - 2007

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

2. Yepros A.L. 3amaudnk no
¢uznke: VyeGuoe nocobue s
BTy30B / A. T. UYepros, A. A.
BopoGees. — 8-¢ u3n., nepepab. U
nomn. — M. : @usmarinut, 2007, — 640
¢. ! i, tabn. — ISBN 5-94052-098-
7.

2007

3. Amurtpuesa, Ejnena BanepneBna.
YueGHoe nocobue no dusnke
mexanuka / E. B. Jlmurpuera, B. C.
[TnemwuBuen 3 Branumupckuii
rocylapcTBeHHbIH YHHUBEPCHTET
(Bal'y) — Braaumup
Bragumupckuii  rocynapcteHHblil
yHusepcuter (Bal'V), 2009 — 143
c. :  Mua, Tabm. - Hmeercs
3EKTPOHHAs Bepeus .— bubauorp.:
c. 143, ISBN 978-5-9984-0005-6.

2009

http:/fe.lib.vIsu.ru:80/han
dle/123456789/1304

4. CaseaveB M.B. Kypc obueii
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(usnkn : yuebuoe nocobue s
BTy308: B 3 1./ U. B. Casenbes. — 7-
€ usn., crepeorun. — CI16.: JlaHb.
2007 - (Jlyywme knaccuueckue
yuedbnukn) (Knaccuueckas yueOHas
ureparypa no ¢usnke) (Yuebuuku
s BY30B. CneunansHas
nutepatypa). — ISBN 978-5-8114-
0629-6.

2007
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHHUE JAUCHUTIINHBI

JUIs peanusaumn JIMCHMIIIHEBL  BH3MKA HMMEIOTCS  CHETMaTbHble [OMeIICHNS IS
HPOBCACHHS 3aHSTHH JICKUMOHHOIO THNA, 3aHATHI [PAKTMYECKOTO THIA, TPYNTOBBIX H
UHIMBUHyQIbHBIX KOHCYJIBTALMH, TEKYLIETO KOHTPOJIS M TPOMEKYTOUHOM aTTECTAIHN, a TAKKe
MOMCILCHMs  JUIs  camocTosTebhol  pabothl.  JlaGopatopHele  paGoThl  mpoBoasTes B
aBOPATOPHSX MEXAHHKH M MOJIEKYISPHOI (r3mnkn( 428, 429). anextpomarterusma ( 425, 426),
onTukH (422, 424).
[lepeyens mMcmonb3yemMoro JMUEH3HOHHONO NPOrPAMMHOTO 0GCCTIEYSHHS: TaKeT O(HCHBIX
nporpamm Microsoft Office, Microsoft Open Licence - 61248656
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PaGouyto nporpammy cocrasmui

3aB. kapeapoit Oulld, k.1.1. A ~B.B.Jlopoxkos

D WPhpe

b TN
iy,

[Iporpamma paccmoTpera n 0100peHa Ha 3ace/laHum Ka(])t.,[[pb} pﬁma.?l i TpuKIAIHAS DH3HKa
[Iporokon Ne ~ / or K79 roaa Ny s P
3aBeayrommit kadeapoii ~J/\__B:B. Jlopoxkos

(mpeacraBuTeNb paboToaTe

Peniensent '%Q,UJ- iu{\m‘a@ﬂ 0/ )—?‘&w LW&

[4

Pabouwas mporpamma paceMoTpeHa n 0100peHa Ha 3acelaHui \fm‘:&deTOﬂHqLCKOH KOMHCCHH
Hanpasienus 27.03.02  VipasieHue KauecTBOM 7
[Ipotokon Ne 7 or £ 10419 vona
[Ipencenarens komucenn
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JIMCT MEPEYTBEPXK/JIEHUSI

PABOYEN NPOTPAMMBbI JUCLUATJIUHBI

PaGouast mporpamma o106pena Ha x} VA0 é{/ y4eOHBIN 1011

IIpoTokou 3acenanus xadeaps Ne / )

oT

'/ [\.é,‘ 9{9 rojaa

e v/l l
3aBeyromui kadeapoi A0
A

U

Pabouas nmporpamma o106peHa Ha

IIporokon 3acenanust kadepol No

/ L/"/LL e06 0 A /

yUeOHBIN IO

3aBeyronmi kadeapoii

Pabouas mporpamma o106pena na

IIporokou 3acenanwust kadeapnl No

3aBeyrommit kadenpoii

Pabouas mporpamma o106peHa Ha

[IpoToxon 3acenanus kadeapbr Ne

3aBeayrommi kadeapoi

Pabouas nporpamma ogo6pena Ha

IIpoTokoun 3acenanus kadenpnr Ne

3aBeyronmit kadeapoit

Pabouas mporpamma oj106pena Ha

IIporokon 3acenanus kadeapnl Ne

oT roja
y4€OHBIH 1o
oT roja
yueOHBIH 1o
oT roja
y4eOHBbIH 1oj
oT roja
y4€OHBIH o1
oT roja

3asenyroumii kadeapoii
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