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1. AHHOTALIUSA

K pado4eil mporpaMmme I CHUANINHbBI
b1.0.15 ®u3uka
Tpynoemkocts 12 3.e.

1.1. IleJb 0CBOEHMS M KPaTKoOe coiep:KaHue M CIUTIIHHBI
Heab ocBoenmnsi: OcBoeHHE (yHIAMEHTAIBHBIX (U3MUECKUX 3aKOHOB M IMOHSATHHA, METOJOB
KJIACCUYECKOI U COBPEMEHHOM (PU3HKH.
Kparkoe conepikanue TUCHUNJIMHBI: 3aKOHBI KIACCHYECKOW M PENSTHBUCTCKON MEXaHUKH,

OCHOBBI

TCPMOAUMHAMHUKU H CTaTUCTUYCCKOM

bu3uKwy,

ypaBHeHMs MakcBemia M CBOMCTBA

JNEKTPUYECKOTO U MAarHUTHOTO TOJIEH B BaKyyMe€ U BEIIECTBE, TEOPHIO KOojeOaHUN W BOJIH, OCHOBBI
BOJHOBOM M KBAaHTOBOW OIITHMKHA, COOTHOLIEHHWE HeompeaeneHHocTer, ypaBHenue Ilpeaunrepa,
CTPOCHHE MHOTOAJIEKTPOHHBIX aTOMOB, 30HHYIO TE€OPHUIO METAUIOB U MOJYNPOBOAHUKOB, CBOMCTBA
aTOMHOTO SIApa U 3JIEMEHTAPHBIX YACTUL.
1.2. IlepeyeHb IUIAHUpPYEMBIX pe3yJbTATOB OOY4YEeHHS] IO JAUCHUILIMHE, COOTHECEHHBIX C
IJIAHUPYEMBIMHU Pe3yJbTATAMH OCBOEHHS 00Pa30BaTEIbHOI NPOrpPaMMBbl

HaumenoBanue [Inanupyemble Nuaukaropel [Inanupyemble OueHovHbIe
KaTeropuu pe3yJIbTaThl JIOCTHKECHUS pe3yJIbTaThl CcpencTaa
(rpymiel) OCBOCHMS KOMITETCHIINI 0o0y4deHus 1o

KOMIETECHIINI porpamMmsl (Ko 1 JTHACLATUINHE

cozepKaHue
KOMITCTCHIIHH )
OynnamentanpHas | OIMK-3. CnocobGen | OIIK-3.1. Ilpumenser | 3HaTh: MMETh
MMOATrOTOBKA [IPUMEHATH MaTEMATHYCCKUU mpeaACTaBJICHUEC (6]
COOTBETCTBYIOIMiT | AMIApaT 5 ¢usznko-
usmKo- AHAIMTHIECKOH | MaTeMaTHIeckoM
MATEMATHIECKIT reOMETPHH, JIMHEHHOW | ammapare u
anreOpol, METOJaX aHaJln3a,
armapar, METO/BI
i (hepeHInaIbHOTO U | KOTOPbIE MOTYT
aHansa Y| yrerpansHoro HPUMEHSITHCS B
MOZCIMPOBAHHA, WCYUCIIEHUS (QYHKIUH | 00IacTH
TEOPETUYIECKOTO M | onHOM mepeMeHHO MPOEKTUPOBAHHST,;
OKCHCPUMCHTANIBHOT'O | OIIK-3.2. IlpumMeHseT | YMeTh: YMETh
UCCIICIOBAHUSA  IIPU | MaTeMaTHYSCKUI IPUMEHSTh 3HAHUS
peleHnu anmnapar Teopuu | HU3HKO-
npodeccHOHANBHBIX | PYHKIMH HECKONBKAX | MATEMAaTHYECKOIO
3a1au MEPEMEHHBIX, TEOpHUH | ammapara 17§
byHKIHI MIPOBOJIUTH aHAIU3
KOMIIJIEKCHOTO B o0mnacTtu
MEPEMEHHOr0, TEOPUH | IPOCKTUPOBAHMS;
PpAIOB, tTeopun | Baagern: Bnanetsb
muddepeHInanbHbIX HaBBIKaMU
ypaBHEHHI PUMEHEHUS
OIIK-3.3. Tlpumensier | ¢puznko-
MaTeMaTHYEeCKUH MaTeMaTHIECKOT0
armapar TEOpHH | ammapara u
BEPOSITHOCTEN U | METONOB aHaiuu3a B
MaTeMaTHYECKOH obmactu
CTaTHCTHKU MIPOEKTUPOBAHHS;
OIIK-3.4. Ilpumenser
MaTeMaTHYECKUI
ammapar  YMCIICHHBIX
METOAOB
OIIK-3.5.
HemoHcTpupyet
TOHMMaHHE




($u3MUecKuX  SBICHUH
U TIPUMEHSET 3aKOHBI
MEXaHUKH,
TEPMOANHAMUKH,
JNEeKTPUIECTBa "
MarHeTu3ma
OIIK-3.6.
HemMoHCcTpUpyer
3HAHWE dIIEMEHTAPHBIX
OCHOB OTTHKH,
KBaHTOBOM MEXaHMKH
1 aTOMHOU

(136370978

1.3. MecTo AucuMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Konpl u HaumeHOBaHUE yUeOHBIX TUCIUTUINH
MoJyJeil), IIPaKTUK
Ko Kype (Mozyne#t), mp
JUISl KOTOPBIX
qucuuiy | Ha3BaHue qUCHUIUIMHBL | M3y4e | HA KOTOPBIE ONMUPASTCS .
N coJiepKaHue JaHHOU
HEBI HHUSA co/iepaHue JaHHOU
N JTUCIIAILINHEI
y4eOHOM TUCIUILINHBI o
BBICTYIIACT OMOPOH
[ konbpHBIN Kype b1.0.18
(10537041 TeopeTnueckue
b1.0.13 Bricmas OCHOBEI
b1.0.15 dusuka 1,2 MaTeMaTHKa AJIEKTPOTEXHUKHU
b1.0.19
IIpomblilneHHas
AIIEKTPOHUKA

1.4. SI3bIk nMpenoxaBaHusi: [pyccKuii]




2. O0beM TUCHMIJIMHBI B 324€THBIX eIHHULIAX ¢ YKA3aHHEM KOJIUYeCTBA aKaJeMUYeCKNX YacoB,
BbI/IeJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4aronmuxcs ¢ npenojaaBaresieM (10 BUAaM Y4eOHbIX
3aHATHH) U HA CAMOCTOSATEJIbHYIO pa0oTy 00yUaromuxcst

Brimncka u3 yuebHoro rasa:

WHpekc M HauMEHOBaHHE JUCLUIUIMHBL MO Yy4eOHOMY
IUIaHYy

B1.0.15 ®usuka

Kypc uzydenus

1

Cemectp(bl) U3yUueHUs

12,3

dopMa MPOMEKYTOUHON aTTECTAIH (3a4eT/IK3aMeH )

DK3aMeH/3K3aMeH/PK3aMeH

KypcoBoii mpoektr/ kypcoBas paborta (yka3aTb BUJ
paboThl MpH HAIMYMK B YyYeOHOM IUTaHE), CEMECT]
BBITIOJTHCHHS

Tpynoemkocts (B 3ET)

12

Tpynoemkocts (B yacax) (cymma ctpok Nel,2.3), B T.4.:

432

Nel.  KourakTtHasi  pafora  oOyuawmmxcs ¢ | OObem ayTuTOpHOR Bru.c
npenogasaresiem (KP), B yacax: paboTHI, NIPUMEHEHUEM
B Hacax JOT unu 901, B
qacax
O6bem paboTsl (B wacax) (1.1.+1.2.+1.3.):
1.1. 3aHsATHS JIEKIIMOHHOTO TUIIA (JIEKLIHUHN) 147
1.2. 3aHsTHS CEMUHAPCKOTO TUIIA, BCETO, B T.4.:
- CEeMMHapbI (mpakTHUeckue 3aHATHS, 98
KOJUJIOKBUYMBI U T.I1.)
- 1a0opaTopHbIe PabOoTHI 49
- IPAKTUKYMBI -
1.3. KCP
Ne2. CamocrosiTesqibHass padora odyuarommxcs (CPC) 149
(B yacax)
Ne3. KosinyecTBo 4acoB Ha 3Kk3aMeH (DK3aMEH) 81

1 o
YKa3I>IBaeTC$I, €CJIM B aHHOTallun O6pa30BaTeJ'II)HOI/I MMporpaMMbl 10 NO3ULHU ((CBC,Z[GHI/IH O IPUMCHCHUU JUCTAHIIUOHHBIX

TEXHOJIOTHH U SJICKTPOHHOI'O 06yquI/1$1» YKa3aH OTBCT «Aa».
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3. Coep:xaHue IMCUUILUINHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM € YKa3aHHeM 0TBeJeHHOr0 Ha HUX
KOJINYeCTBA AaKaJeMHYeCKHX YaCOB M BU/I0B YUeOHBIX 3aHATHH

3.1. PacnipeneJienre 4acoB 10 TeMaM U BHAAM y4eOHbIX 3aHATHI

Tema Bceer KonTtakTHas pabota, B 4acax Yacsl
0 CPC
1aco = | 2 = = =
B ®) E ©) o ©)
=N | F = = =
= s = = =
Q 0 o o o
M 5 M M M
Q —
18 5|2 |3 2 | -
S 2 = | 9 S = =
i = |9 = = =
) 2 ) < ) () =
i < | & | = = =
) S ~| © o ) (o) =
S | ET| 2| 8| 2| -] 2|2
s |~—-Ss| = | g | 5| &2 = | 5
8| -zl e &l | = s |3
= 22 E| 8 = 5, | E 2
< 3) Sal ol g 3) S ) o)
= > T 2| x 2. > = < | B
= S =S| 5| 9 S 2 = | &
S S AE IS |E| SO
= | B |02 B[R |8 |E|8 &
Tema 1. Mexanuka 36 24 12 37
Tema 2. DnekTpu4ecTBo U 37 24 12 37
MarHeTH3M
Tema 3. TepmoauHamuka 37 25 12 37
U 3JIEMEHTBI
CTaTHUCTUYECKOUN (PU3UKHU
Tema 4. Onruka. 37 25 13 38
KBanToBas ¢usuka.
SnepHas ¢uzuka.
Bcero yacos 432 | 147 98 49 - 149

3.2. Conep:xanue TeM NPOrpaMMbl AU CHHUIIINHBI
Paznes 1. ®u3nyeckne 0CHOBBI KJIACCHYECKOH M PEIATHBUCTCKON MEXaHUKH.
KunemaTnka MarepuaabHOM TOYKHM M IOCTYINATEIBHOIO JBMKEHHS TBEPAOro Teia. MexaHudeckoe
nsmxeHue. Cucrema orcuera. KnHemarndeckue ypaBHEHMs IBHKeHUsS. TpaekTopus MaTepuanbHOU
Touku. CoInpukacaromuecss IUIOCKOCTH M COINPUKACAroIMecs OKPY)KHOCTH. EJMHHMYHBIE BEKTOpa
HopManu U KacarenbHOW. Ilepememenue. Jlnuna nytu. Ckopocts. PaBHOMepHOE ABM)KEHHE,
HEPaBHOMEPHOE JIBH)KEHHE. YCKOPEHHOE JABWXXEHHE, 3aMeIJICHHOE JBMKeHue. PannanpHas u
TpaHcBepcalbHas CKOpOCTH. CeKTOpHas CKOpOCTb. YCKOpeHue. PaBHOYCKOpPEHHOE JBUKEHHE,
pPaBHO3aMEJIEHHOE IBHKEHUE. TaHreHIHAbHOE M HOPMAJIbHOE YCKOPEHUS.
JluHamyKka MarepuaJbHOM TOUYKM M IOCTYNATEIbHOIO ABM)KEHHS TBEpAOro Tena. llepBblii 3akoH
Herotona. Mueprumanbusle cuctemsl orcuera. Cuna. PaBHoxelctByromas cuia. Yucno creneHei
cBoboapl. Macca tena. mmynbe Tema. Bec. Btopoii 3akon HeioroHa (OCHOBHO#M 3aKOH THHAMHUKHU
MaTepuaibHOW Touku). [IpuHIMN He3aBUCHUMOCTH neicTBUS cuil. Tperuil 3akoH HproTona. 3akoH
W3MEHEHHUs] MMITYJIbCa MEXAHUYECKOW CHCTEMBI. [ J1aBHBIA BEKTOpP BHEUIHMX CHJI. 3aKOH COXPaHEHHUS
uMmnynbca. L{eHTp mMacc M 3aKOH ero ABWKEHUS. [[BH>KeHue Tella MepeMEeHHOM MacChl. Y paBHEHHE
Memepckoro. PeaktuBHas cuna. YpasHeHue L{nankoBckoro. XapakTepucTuyeckas CKOPOCTb PAKETHI.
PaGota w wMexaHuueckass »dHeprus.  OJeMeHTapHas pabora cwibl. [loTeHnmanbHas cuna |
noTeHIMagbHoe mojie. PaboTa cui neicTByromuX Ha TBeproe Teno. MomHocTs cuiibl. Kunetnueckast
sHeprus. Teopema Kénnra
3aKoHBI cOXpaHEHMs B MexaHuke. lloreHnumanbHas cwia M NoTeHUuanbHoe mnose. lloreHnuanpHas
sHeprus. ['pamument mnorteHnuana. Omnepatop Habnma. Cwibl ynpyroctd. Jluccumarusi SHEPruM
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JUCCUNATUBHAsL CUCTEMA. 3aKOH W3MEHEHHMS MEXaHWYEeCKONM SHEpruu. 3aKoH COXpaHEHUs
MEXaHUYECKON YHEPTUU.

I'mpponunamuka. BeiBoxg 3akoHa ApxuMena. YCTOMYMBOCTBH IUIABAIOIIMX Tel. MeTtaleHTp
IUTABAIOIIETO Tella W KpuTepuu ycTohuumBocTH. 3akoH Ilackans. JlamuHapHoe u TypOyneHTHOe
TE€YEHHE JKUJKOCTH. Y paBHEHUE HEpa3pbIBHOCTU. Y paBHeHUE bepHyum. C:KMMaeMOCTh KHUAKOCTEN U
ra3oB. ['ugpocratuueckoe nasienue u ¢popmyna Toppuuern — Kak ciecTBUE ypaBHeHUs: bepuyim.
Dddext Marnyca.

KunemaTuka v AMHaAMUKa BpallaTE€IbHOIO JBH)KEHMs. BpamieHue Tena BOKPYr HENOJABHKHOM OCH.
Bekrtop 35emenTapHOro noBopoTa Teja. YTioBast CKOpocTh Tena. PaBHomepHoe Bpaienue. [lepuon u
4acTOTa BpaueHus. JInHelHas CKOpOCTh U €ro CBA3b C YIVIOBOM CKOPOCTHIO. YTJIOBOE YCKOPEHHE.
Bpamenue tBepaoro tena BOKpPYr HENOJABHKHOM TOYKM. MIHOBEHHas OChb BpalleHus. BpamarensHoe
U OCeCTpEeMHUTENIbHOE ycKopeHus. Yriuel Oinepa. [IpousBoibHOE ABMKEHHE Kak KOMOWHAIUs
NOCTYNATEIbHOI0 JABM)KEHUS M BPALIECHUS BOKPYI MIHOBEHHOM ocu. MOMEHT CHibl OTHOCHUTEIBHO
HEMOABUKHOM TOYKM. MOMEHT HMITyJbCa MEXAHHUYECKOM CHUCTEMbl OTHOCUTEIBHO HEMOJBUKHOMN
TOYKH. 3aKOH M3MEHEHUS MOMEHTa UMIyjbca. [ JaBHbIi MOMEHT BHEUIHMX cUJ. MOMEHT HMMITyJbca
MEXaHUYECKON CUCTEMbI OTHOCUTENIBHO OCH. MOMEHT CHIIbI OTHOCUTEIBHO OCH. J[MHaMuKa TBEpAOTrO
TeJa, BPAlaloLIerocss BOKPYT HENOABMXKHOW ocu. MomeHT mHepuuu cucremsl. Teopema ['tolirenca-
[refinepa. DnemeHTapHas paboTa NpU BpallaTelbHOM ABMKEHUU. KuHeTwdeckas sHeprus mnpu
BpalllaTeJIbHOM JABM)KEHUU. 3aKOH COXpPaHEHUsI MOMEHTa uMiyibca. [ upockon. Ckambst KykoBcKoro.
JIBrkeHHe B HEMHEPLMAIBbHBIX CHUCTeMax orcyeta. HenmHepuuanbHble cucteMbl orcyeTa. CHIIbI
uHepuuu. LlenTpobexHas cuna unepuuu. Cuna Kopuonunca. 3aKOHbI COXpaHEHUS! B HEMHEPIMAIbHBIX
cucreMax orcueta. LlentpansHas cuna. Llentp cui. [loTeHnmanbHas 3Heprusi MaTepUaIbHONM TOUKH B
nojie UEeHTpajbHbIX cui. [lons LEHTpadbHBIX CHJI, B KOTOPBIX IPOEKLHsS CHUJIBI 0OpaTHO
MPONOPUMOHAIbHA KBAJPATY PACCTOSHUS 10 LIEHTpa CHil. MOMEHT UMIyJbCca MaTEpUAIbHONW TOUKHU B
IoJIe LIEHTPaJIbHBIX cWi. Bropoi 3akoH Kemnepa. YpaBHEHHE TpaeKTOpUM MaTepUalbHOW TOYKH B
1I0JIE LIEHTPAJIbHBIX CWII. Pa3inyHble THUIIBI TPACKTOPUN MAaTEpUAIbHON TOYKH B IIOJIE LEHTPaIbHOU
cuibl. [lepBoiii 3akon Kermnepa. Tpertuit 3akon Kennepa.

OcHOBBI ~ crenManbHOM TeOpUM OTHOCUTENbHOCTH. Kocmmueckne ckopoctu. Kocmmueckne
nyreniecTBus. [lepcrnekTUBHBIE TUMBI paKkeTHBIX ABHUratenei. CBsi3b MEXAY CBOWCTBaMU CUMMETPUU
INPOCTPaHCTBA M BpPEMEHM M 3aKkoHaMHu coxpaHeHus. [IpeoOpazoBanus ['anunes. MexaHuueckuit
OPUHLMI OTHOCUTENbHOCTU ['ammned. IlocTynaTel cnenuanbHON TEOPUM OTHOCHUTENBHOCTH M HX
IIPOTUBOPEYUE C NPEICTABICHUAMH O CBOHCTBAaX IIPOCTPAHCTBA W BpPEMEHH, NPUHATHIMU B
Kjaccuueckor Mexanuke. IIpeoOpa3zoBanusi Jlopenna. CrencrBus mnpeoOpasoBanuil JlopeHua
(OIHOBPEMEHHOCTh COOBITUH B pa3HBIX CHUCTEMax OTCYeTa; JJMHA Tejla B pasHbIX CUCTEMax;
JUTUTEIBHOCTD COOBITHH B pa3HBIX cucTemax). MHTepBan mexny naByms coObitTusimu. [IpeobpazoBanue
CKOPOCTEM M YCKOPEHHUH B PEIATUBUCTCKOM KMHEMATHKE. 3aKOH CIlIOKeHUs ckopocteil. [lonsatue o
PENATUBUCTCKON AUHAMUKE. 3aKOH B3aMMOCBSI3U MacChl U SHEPTUU.

CBoOonHble TapMOHMUYECKHME KosebaHus  YpaBHeHue Konebanus. KomriulekcHble — yucra.
["apmonnueckue konebanus. MasTHuk. Bektopnas nuarpamma. buenus. 3aryxaroiue KojeOaHHS.
Brinyxnennsie konebanus. Pesonanc. 3aTyxarolye u BeIHYXA€HHbIE KoneOaHus. BonHbl B ynpyroi
cpene.

Pa3nen 2. DieKTpu4ecTBO U MArHeTH3M.

DneKTpocTaTHUEeCKOoe IMoJIe M ero xapakrtepuctuka. HampsbkenHocts E - cuioBas XapakrepucTHKa
aneKkTpocTarndyeckoro nois. ITpuniun HanoxeHus (cymepno3unuu) mosiedl. CUIIOBBIE JIMHUM ITOJIS.
[Tone Toueunoro 3apsana. [Tone qunons. [lone 3aps>KeHHON TIIOCKOCTH.

Teopema Octporpaackoro-I'aycca uist 371€KTpOCTaTHUECKOTO MOJsA B BakyyMe. Onpenesenne noToka
®E BekTOpa snekTpocTaTHdeckoro moss depes miomanky [1S. ITorok BekTopa E depes 3aMkHYTYIO
noBepxHocTh. Teopema I'aycca. IIpumenenue teopemsl ['aycca juist pacyera CUMMETPUYHBIX I1OJIEH
(Tmone 3apsHKEHHOM IUTOCKOCTH, HHWTH, Imapa u ap.). [loTok BekTopa E uepe3 OeCKOHEYHO MaJiblid
obvem. Bektopubeii onepatop [amunbroHa [J(HaGna). JluBepreHmMsi BEKTOPHOIO MOJISL. 3aruch
teopembl ['aycca B mauddepennmansHoii dopme. Pabota mo mepememieHnio mpoOHOTO 3apsiga B
aneKTpocTarndeckoM mnoie. [IpencraBnenue paboTel B BUAE€ KOHTYpHOTrO MHTerpana. [loTeHunuansHas



sHeprusi TmpoOHoro 3apsima. [loTeHmmanm dyeKTpocTaTuyeckoro Tmois. EauHuna wu3MepeHus
noteHumana. [lorenuuan Toueunoro 3apsaa. [loreHunanpHas sHEprusi CUCTEMbI TOYEUHBIX 3aPsI0B.
[TpoBOAHHMKHU B 3IEKTpOCTATHYECKOM Tojie. PaboTa B 3JEKTPOCTATHUECKOM TOJE MO 3aMKHYTOMY
KOHTYpY. [loTeHimanbHOe mosie. DKBUIOTEHIIMAIbHBIE MOBEPXHOCTH (TOYEUHBIM 3apsii, AWIIOIND).
Pabora no 6eckoHeyHO MajoMy KOHTYpPY. PoTop BekTtopHOoTro nosisi E. CBSI3b MEXly HANPSKECHHOCTHIO
U ToTeHIMaioM. ['pamueHT ckaimsipHor ¢yHkiuu. Emxuauier m3mepenus nois E. IlpoBogHuk B
ANEKTPOCTATHYECKOM T10Jie. HanpspKeHHOCTh M MOTEHUMAN I0Js BHYTPH IIOJIOTO IPOBOJHHUKA.
Pacnipenenenue n30bITOYHOrO 3apsiaa B mpoBogHuKe. KoHpurypaius noss BOKpyr NpoBOJHUKA.
DIIEKTPOEMKOCTh YEeJIMHEHHOro MpoBojHKKAa. EMkocTh mapa. EMkocts 3emnu. Exunuia usmepenus
0JO. Ilnockuii KOHJEeHcAaTop. EMKOCTh IIIOCKOro KOoHAEHcaTopa. EMKOCTh cucTeMbl KOHJIEHCATOPOB
Ipy MapauieIbHOM W TOCJEAOBATEIbHOM COEIWHEHUHU. ODHEPTHsl 3apsHKEHHOIO KOHJEHcaTopa.
OHeprusi 3IEKTPOCTATUYECKOr0 MOJsi BHYTPH KOHAeHcaTopa. II1oTHOCTE sHeprum mons. DHeprus
IIOJISL 3aPsKEHHOTO 111apa.

DJIEKTPOCTATUYECKOE TMOJie B  AUAIIEKTpUuecKod cpeae. OTHOcUTENbHAs — AUAIIEKTpUUYECKast
IPOHUIAEMOCTh. BekTop asekTpuyeckod HMHAYKIMM D (BEKTOp 3JIEKTPUYECKOTO CMEIIECHHUS).
DJIEKTPUUYECKUI AUMOJIBHBII MOMEHT. BekTop mossipu3zanyu U €ro CBA3b ¢ HaBEJIEHHOM IJIOTHOCTBIO
MOBEPXHOCTHBIX 3apsSJ0B JMAJIEKTpUKA. HenmpepblBHOCTH JIMHHUM AJIEKTPUYECKOW HWHIYKLIHH.
[lonspusyemoctp MozeKynbl. JludyekTpuueckass BOCHPUUMYHMBOCTh JAMDJIEKTPUKA UM BEKTOP
nossipuzanuu.  CBsi3b  MEXIY  OTHOCUTEIBHOM  JMAJEKTPUYECKONW  MPOHMUIIAEMOCTBIO U
BOCIIPUMMYHMBOCTBIO. THIIBI MOJISApU3alMU AUSIEKTPUKOB. VX mpuMeHeHue. YpaBHeHUus Makcgeiia
JUISL 3JICKTPOCTATHYECKOTO TOJSI B MHTETrpaibHON W nuddepennuansHoi popme. [IpeoOpasoBanue
BekTOpoB D m E Ha rpanune AByX AMAJIEKTPUKOB. 3aKOH IPEIOMIICHUS BEKTOpA AIIEKTPUYECKOU
WHIYKIUU.

3aKkoHbl TOCTOSAHHOrO TOKa. Cuia W IUIOTHOCTh TOKa. Enuuunbl usmepenus. 3akoH Owma uist
OAHOPOJHOTO  yd4acTKa  Ienu, IMaJeHHe IOTEHIMajda Ha  aKTUBHOM  COINPOTHUBIICHHH.
DIIEKTPOCONPOTUBIIEHUE, €r0 3aBUCUMOCTh OT F€OMETPUYECKHUX pa3MEPOB IMPOBOJHMKA. Y IEIbHOE
conpotuBiicHne. [lapanmnenbHoe H TOCIEIOBATEIIBHOE COEAUHEHUE CONPOTUBICHUN. EIUHUIBI
n3mepenus. CBA3b NPOBOJUMOCTH C KOHIIEHTpAlMeW M MOJABMXKHOCTBIO HOCUTENEH 3apsaa. . 3aKOH
Oma B muddepennmansHoil Gopme. 3aBUCHMOCTh COMPOTUBIICHHUS METANIOB OT TEMIIepaTyphl.
CBepXnpoBOAUMOCTh U €€ MPUMEHEHHUE. DJIEKTPOJABIXKYyIIas cuia. HampsbkeHne Ha OIHOPOJIHOM M
HEOJHOPOJHOM yuacTke nenu. 3akoH Oma [ HEOJHOPOJHOro ydacTka nenu. BeiBog 1-ro u 2-ro
npasuia Kupxroda ans pazserBrnenHsix neneid. [Ipumenenue npasun Kupxroda ans pa3BeTBIEHHBIX
nerneid. Meroapl pacuera TOKOB (TPSIMOM METOJ M METOJI KOHTYPHBIX TOKOB). PaboTa um MOIIHOCTH
MOCTOSTHHOTO ToKa. 3akoH [[xoyns-Jlenmna B o0bryHON 1 Auddepentmanbaoit popme. 3akon Oma ans
3aMKHYTOM nenu. HampsokeHue Ha KileMMax MCTOYHHMKA IPU 3aMKHYTOM M PAa3OMKHYTOW BHEIIHEHN
Harpyske. K.IL.J[. ucrounuka. IlomHas u mone3Has MOLIHOCTh B 3aMKHYTOH nenu. Kosdduument
UCIONb30BaHus MomHOcTH. CorjacoBaHHass Harpy3ka (YCJIOBHE MAaKCUMAaJIbHOM  TOJIE3HOM
MomHoctH). 3aBucuMocTh K.II.J[. WcTouHuKa, MONHOW, MOJIE3HOM M BHYTPEHHEH MOIIHOCTU OT
CONPOTHUBIICHUS HATPY3KH.

JleficTBe MAarHUTHOTO MOJISI Ha JABWXKYLIMECS 3aps/bl M Ha NPOBOJHUKH ¢ TokoM. Cuina JlopeHua.
®opmyna Amnepa. BekTop MarHMTHONM WMHIYKLIWH - CHUJIOBAas XAPAaKTEPUCTHKA MArHUTHOTO IIOJIS.
Ennnunel namepenus. 3akon buo-Capapa-Jlaniaca u ero npuMeHeHue Juisl pacuera mnojei (moie B
IIEHTPE W Ha OCH KPYroBOTO TOKa, IOJE€ BOKPYr OECKOHEYHOTO TOKa M OTpe3Ka C TOKOM,
pacmpesieieHue TOJsl BIOJb OCH KOPOTKOTO colieHousa). [IoToOKk BeKTopa MarHUTHOW WHIYKIIHH,
enuuuilbl n3mepenus. [lorokocuennenune. MuayktuBHocTh L, enuHubl n3mepenus. MHIyKTHBHOCTD
JUIMHHOTO coJieHoua. Pa3sMepHOCTh MarHuTHOM mnoctosiHHoW — [JO . MarHutHoe mnoje BOKpPYyT
NpsMOJIMHEMHOrO Toka. Teopema o nupkymsnuu Bekropa H. IIpumeHneHne TeopeMbl O MUPKYISAILUN
JUIsl pacueTa MarHUTHBIX TOJIeH (MPSMOTMHENHBIN TOK, JJIMHHBIN COJICHOU], TOPOUAAJIbHAS KaTYIIIKA).
[Ipunmun cynepno3unuu. Ilone ©Ha kpawo mammHHOTO coneHoupa. Cuila  B3aUMOJAECUCTBHS
MapajuleTbHBIX TOKOB (BBIBOA (OPMYIIBI HYepe3 TeopeMy O IUPKYISIuu u Gopmyrny Amrmepa).
UucneHHoe 3HaYeHME MAarHUTHOM MOCTOSTHHOM. Onpenenenne eIMHUIbI CUilbl ToKa B cucteme CHU.



NHAYKTUBHOCTh JUIMHHOTO COJICHOMAA. DHEPrus, 3allacéHHasl B MHAYKTUBHOCTH. I11oTHOCTD 3HEprun
MarHuTHOro nojs. Pabora npu MeaneHHOM IepeMelleHMH TOKa BO BHEIIHEM MarHUTHOM Mouie. CBA3b
MEXIy padoToOil M W3MEHEHHEM II0TOKa depe3 KOHTYp C TOKOM. BpamarenbHblii MOMEHT,
JNEHCTBYIOIMI Ha KBaJpaTHYIO PaMKy, IOMEIIEHHYIO BO BHEIIHEC MAarHUTHOE Ioje. MarHuTHBIN
MOMEHT KOHTYpa C TOKOM.

Marneruku. HamMarHn4eHHOCTB BeleCTBa BO BHELIIHEM MarHMUTHOM I0JIe. BEKTOp HaMarHM4EHHOCTH.
MounekynsipHble TOKU. MariuTHasi BOCIPUUMYHMBOCTh. OTHOCUTENIbHAsE MarHUTHAas MPOHULAEMOCTb.
OpHoponHass HaMarHMYEHHOCTb cpelnbl. CBA3b BEKTOpa HAMarHMYEHHOCTH C  IUIOTHOCTBIO
MOBEPXHOCTHBIX TOKOB. DakTop ¢opmbl oOpas3na (pasMarHMUMBaIONMK (pakTop) MpU U3MEPEHUU
OTHOCUTEIIBHOM  MarHuTHOW mpoHunaemoctu. llonme  pasmarnmumBanus. [lua-, mapa- u
deppomarnetnku. KpuBass HamarHuumBaHus QeppoMarHeTHKOB. HaMarHMYEHHOCTh HACBHIIICHUS.
JlomeHHas CTpyKTypa (peppoMarHeTuka.

['ucrepe3suc. MarHuTOXKECTKME M MarHUTOMSTKHE Marepuaibl. OcTraTouyHas HaMarHMYEHHOCTb U
KO3pLUTHBHAs cuia. Pabora mepemarHuuuBaHus. EAMHMIBI M3MEpeHHMs MarHUTHOW MHAYKUUU U
HanpspkeHHOCTH MarHuTHoro mnossi B CU um layccoBoif cucreMe €IuHHU, CBA3b MEXAY HUMHU.
MaruuTHas MHAYKUUS U HalpsSHKEHHOCTh MAarHUTHOIO IOJIS B Y3KOM BO3JQYLIHOM 3a30p€ U BHYTpU
MarHMTONpPOBOJa. MarauTHas menb. BerBox 3akoH Oma s MarHUTHOH 1ienu (dpopmyna ["onmkuHca)
4yepes TeopeMy 0 IMPKYIsuu BekTopa H. MarauTHoe conpoTUBIEHHE U MAarHUTOABIOKYILAS CUJIA.
OcHoBbI TeOpuM MakcBenia s 3JeKTPOMarHUTHOro mnouid. 3akoH Papajes 1 3JeKTPOMarHUTHOU
UHAYKIMH. Buxpesoe oanekrpuueckoe mnoisie. [IpaBuno Jlennma. Camoumnaykums. Buxpesoe
anekrpudeckoe nose. Tokn @yko. X ucnons3oBanue B TeXHUKE. MIHAYKIMOHHBIN Harpes. lIpuHimn
MarHuTHOM nozasecku. [lapazutHele Toku. YpaBHeHUss MakcBeia JUisi MArHUTOCTaTUYECKOIO TOJIS B
uHTEerpanbHOi u nuddepenmansHon hopme. IlpeobpazoBanmne BekTopoBB m H Ha rpanume nByx
MarHeTUKOB. 3aKOH IIPEJOMJIEHUS BEKTOpPa MAarHMTHOM MHIYKUUU. DB3aumHas uUHAYyKLWS.
Koaddumuent B3anmuoit unnykuun. Tpanchopmartop.

ITlepemennbiii Tok. ['eHepatop nepemeHnHoro Toka. Ilepemennas OJIC. Bekrophas nuarpamma
IIEPEMEHHOTO TOKa W HampspkeHus. KBazucTranMoOHapHbIE TOKH. YCIOBUS KBa3MCTALIMOHAPHOCTH.
MoIHOCTh epeMEeHHOr0 TOKa, BbIJeNseMas Ha aKTUBHOM CONPOTHBIEHUH. D()(HEeKTUBHOE 3HAUEHUE
TOKa U HamnpsKeHUsl. AKTUBHOE M PEaKTHBHOE COIPOTHBIIEHUE MOCIEI0BATEIbHOM 1IeNH MEPEMEHHOTO
Toka. CBuru (a3 Mex,J1y TOKOM U HalpsDKEHUEM Ha aKTUBHBIX U PEaKTHBHBIX 3JIeMeHTaX. EMKocTh B
LeNu MEepEeMEHHOro TOKa. PeakTMBHOE compoTHBIEHHE €MKOCTH. CIBUT (a3bl MeXAy TOKOM U
HanpspkeHueM. BektopHas nuarpamma. MHOIYKTMBHOCTH B LIENIM NEPEMEHHOrO TOKa. PeakTHBHOE
COINPOTUBIIEHNE UHAYKTUBHOCTU. CIBUT (a3bl MEXAY TOKOM U HampsbkeHueM. BekTopHas auarpamma.
[TapamienpHas Lenp IEPEMEHHOTO TOKa. BekTopHas namarpaMMa TOKOB U HalpsUKEHUN B
napamienbHoi nenu. Mmnenanc mapamienbHol nenu. Pe3onanc TokoB. IlocnemoBaTenbHasi uenb
IIEPEMEHHOI0 TOKa. BekTopHas nuarpamma TOKOB M HampspkeHui. MImmenanc u peakranc. Pe3onanc
HanpspKeHUHM. AKTHBHAsT MOIIHOCTh B TIOJHOW IOCJIEAOBAaTEIbHOW II€NMA TEPEMEHHOr0 TOKa.
Koahdumuent momuoctu (cosl).

DnekTpoMarauTHoe kosiebanue. Ilepexomubie mporeccel B RC-mienu. YpaBHEHHE MEPEXOTHOTO
npouecca. IlocrossHHas BpemeHu 3apsaa U paspsaa KoHueHcaropa. llepexomusie mpoueccsl B RL-
Lend. YpaBHEHHE IepexonHoro rmnpomecca. [locTosHHass BpeMEHM YCTAHOBIEHHS TOKa 4epes
UHAYKTUBHOCTB.  luddepenuupyromas RC-nenouka. VYcinoBust HaOMIOJAEHHS W BeIWYMHA
muddepernpoBanHoro curnana. Murerpupytomas RC-nenouka. YcnoBus HaOM01eHUS U BEIMYMHA
UHTETpUpOBaHHOrO curHana. KomneOaTenbHbli L-C koHTyp. VYpaBHEHHME HE3aTyXarOIIHUX
rapMOHMYECKHX KoyiebaHui B KOHType. Pe3oHaHcHas uvacrora koneOanuil. ®opmyna Tommcona.
Koneb6arenbupiif R-L-C koHTYyp. YpaBHEHHE 3aTyXalOLMX FApMOHUYECKUX KOJIeOaHUH. AMIUIUTYIa U
yacToTa 3aTyxaroumx KojeOanuil. Jlorapupmuueckuit nexkpemeHT 3aryxanus. Kpurtuueckoe
COIIPOTHUBIICHUE, anieprHoAnYeckuil paspsia. J1o0poTHOCTh KOHTYpa. LIMpKysAIHs BEeKTOpa MarHUTHOTO
I0JIs ITPY HAJIMYMH NIEPEMEHHOI0 eKTprdecKoro nojis. Tox cmenienus. [lonnas cucrema ypaBHeHUN
Makcseia.

Paszgen 3. TepmoaguHAMUKA U 3JIEMEHTBI CTATUCTHYECKON PU3HKH.



HcxonHbple MOHATHS W ONpEAETICHHUS TEPMOJMHAMUKUA M MOJEKYJIspHOW ¢u3uku. MneanbHbIN ras.
TepmoanHaMuueckue napaMmeTpbl. DKCIIEPUMEHTAIbHBIE Ia30BbIe 3aKOHBL. TemneparypHble Kbl U
cBsa3b Mexay Humu (Llenscus, KenbBuna, ®@apenreiita). YpaBHEHUE COCTOSHUS WUJEAIBHOIO rasa.
3akoH ABoraJpo. YHUBepcalibHaz ra3oBas IOCTOsHHas. BeiBox ypaBHeHuss MenaeneeBa -
Kinaiinepona. Mousipuas Macca cmecu ras3oB. 3akoH JlambToHa. BBIBOJ OCHOBHOTO ypaBHEHHS
MOJIEKYJIIPDHO - KHUHETUYECKOW TEOpUH. MOJEKyISIpHO-KMHETUYECKUN CMBICI TEMIIEpaTypBbl.
AOCOIIOTHBIN HOJIb. MOJIEKYIIIPHO - KWHETUYECKUH cMbIc TemnepaTypsl. [locrossHHas bonpimMana.
Kunernyeckas teopusi razoB. Pacnpenenenue Mosiexkyn Mo CKOpOCTsAM (pacmpenesienue Makcsena).
BpiBOg  3HAaYeHHMs ~ HAMBEPOATHOM  CKOPOCTM  JBMJKCHMS ~ MOJIEKYJI  MJACAIBHOIO  rasa.
Cpenneapudmernueckass M CpeAHEKBaJpaTHUecKass CKOpocTb Moisekyld. CpenHekBaapaTuyecKas
CKOpPOCTh JIBUKEHHUSI MOJIeKyNl. CTeneHu CBOOOBI IBMKECHUS MOJIEKYN. 3aKOH paBHOpACIIPENEICHUs
bonpuMana. 3aBUCHMOCTh KOHIIEHTPALMM MOJIEKYJ OT BBICOTBHI B ToJie TsbkecTu. Pacmpenenenue
BonbiiMaHa - Kak BEpPOSITHOCTh COCTOSIHMSL C NOTEHUHAIbHOW sHeprued W mpu temmneparype T.
DKcrnoTeHIMalbHasg aTMocdepa MpHu MOCTOSHHOM TemmepaType. DPQPeKTUBHbIE AUAMETPhl MOJEKYIL.
Orenka pa3mepoB Moiiekyst — Boabl (p = 1 r/em3 ), (p = 13,6 t/cm3 ).Uwucno coymapeHuid U cpeaHsis
JUIMHa CBOOOJHOrO mpoOera MOJEKYJIbl M WX 3aBHUCHUMOCTh OT Temmeparypbl. CpeaHee 4HCIIO
COyZIapeHui B €AUHHILY BPEMEHHU U JUTHHA CBOOOJHOTO mpodera MojeKyi. CBs3b MKy HUMHU.
SIBieHust mepeHoca - TEIUIONPOBOAHOCTH, NU(B(dy3us, BHyTpeHHee TpeHHE. YPaBHEHHE IEpeHoca.
Pacuer ko3¢ punmenTa TemnonpoBoHOCTH. Y paBHEHHUS TIepeHOCa TSI TEIUIONPOBOAHOCTH, Auddy3un
u BHyTpeHHero TpeHus. Pacuer kosddunuenrta nuddysun. 3akon paBHopacnpeneneHuss bonbimMana.
BuyTpeHHss sHEprus ujaeanbHOro rasa. TemnoekocTs ra3a npu nocTostHHOM oobeme. Ilepenoc teria
razoM. BakyyM, CBs3b MEXIy XapakTepoM II€peHOca TeIla M KOHUEHTpauued MOJIEKYJd IpHu
(UKCHPOBAHHOM pPACCTOSIHUM MEXKIYy ropsiueid W XoJoJHOM creHkod. CTeneHu cBOOOJbI IBUKEHUS
Mosiekysibl. CBsa3p Mexay TtemnoemMkocteto C u C  ,ypaBHeHue Mailepa. DKBU3aBUCUMOCTh
TETJIOEMKOCTH JIBYX-aTOMHOT'O Ta3a (BOJOpPOAa) OT TeMIEpaTyphl U €€ OOBSCHEHUS] C TOUKU 3PEHUS
KBaHTOBOM (u3uku. TemnoeMkocTs uaeansHoro raza. C C ,ypaBHeHue Maiiepa. dusznueckuii cMbIca
ra3zoBoil mocrosiHHOM. PaboTa raza npu pacmupenun. I'papudeckoe npeacrasienue padbotsl. BeiBoa
(bopMyIbl paboThl H30TEPMUYECKOM MPOLIECCE.

[lepBbIii 3aKk0H TEpPMOJMHAMHKHU. AnuabaTudeckuid mporecc, ypaBHeHusi Ilyaccona. PaGorta
pacmMpeHust raza npu aauabatuyeckoM mporecce. Pabora rasza mnpu u3ompoueccax. AHaIM3
M30IPOLIECCOB C TOYKM 3pEHHs 1-ro 3akoHa TEpPMOAMHAMHUKHU. |-€ Ha4yaJo TEpPMOIMHAMMKHU.
dusnueckuil cMbica TerioTel Q. MexaHudeckuit SKBUBaJIeHT Teruia. Pabota mpu anmabaTtudeckom
pacmUpeHuu ¢ TOYKHU 3peHus 1-ro Hayana. [lonuTpomnHselii npouecc. BoiBox ypaBHEHUS MOTUTPOIIBI.
N3onpoueccsl W aauabara - Kak YacTHBIM Ciydall MOJMTPOIHOTO TMpolecca. YpaBHEHHUE
MOJIMTPONHOrO mporecca. Pabora, coBepiiaemas razoM HOpH OTPULATENBHOW U IMOJIOKUTEIHHOU
TEIJIOEMKOCTH, UX Tpaduueckoe mnpexacraBieHue. Lukanueckuii mnpouecc. OOpatumele U
HeoOpaTtumele npouecchl. KBazu-paBHoBecHOCTh. [lone3nas paboTa HUKINYECKOro mpolecca ¢ TOYKU
3penus 1-ro Hauana trepmoannHamuku. K.I1./1. nuknndeckoro npormecca. Pabora raza npu agunabaTHOM
pacmmpenuu. L{uki qBurarens BHyTpeHHero cropanus (nukia OTTo) u ero k.1.a. MaeansHas TerioBas
MmamuHa. [{ukn Kapro. Ero MakcMMainbHOCTB ¢ TOUKU 3p€HUS 2-T0 Hadajla TEPMOJANHAMUKH.

2-¢ 3akoH TepmoauHamuku. DopmynmpoBka KenmsBuaa m Kiaysmyca. Mx skBuBajIeHTHOCTH. [lukin
Kapno kak oOpaTumas TeruioBas MamuHa. XO0JI0AWIbHAs MallMHA U TEIIOBOM HACOC, UX K.IL.J. LIUKJIa
Kapno. W3menenme sHTpomuu mpu o0OpaTUMBIX mporeccax. [IpuBeneHHas TemioTa HAEaTbHON
muKinyeckod MamuHbl. HepaBenctBo Kiaysmyca. VI3MeHeHue SHTpOnMM TpU  OOpaTHUMBIX U
HEoOpaTUMBIX Ipoleccax. DHTPONHUS, KaKk (YHKIUS COCTOSHUS. BbluncieHne M3MeHeHUs >HTPOINU
IpU HEOOpaTHUMBIX Ipolieccax. 3aKOH BO3PACTaHUs SHTPOIUHU M30JMPOBAHHOW CHUCTEMBI (2-€ Hayvaio
TepMoAuHaMHKN). CBsI3b MEXIY SHTPONHENW M BEPOSITHOCTHIO MaKPOCOCTOSHUSL CUCTEMBI Ha MpUMeEpe
00paTuMOro M HEOOPAaTUMOT0 M30TEPMUYECKOTO pacimupeHus raza. @opmyna bonsimana. OcHOBHOE
TEPMOJMHAMHYECKOE TOXAECTBO. TepMOIUHAMUYECKOE HEPABEHCTBO KaK 00bEJMHEHHOE BBIPAXKCHHE
1-ro u 2-ro Havan TEPMOJUHAMUKH.

Peanbhblil ra3. Ypasuenne Ban-aep-Baanbca st peanbHoro raza. ®u3nyeckuii CMbICM MTOMTPABOYHBIX
K03 duureHToB obbemMa -B W naBieHus -a. M3orepmbl Ban-nep-Baanbca. YpaBuenue Ban-nep-



Baanbca s peanbHOro rasa - Kak KyOMYecKoe ypaBHEHHE OTHOCUTENbHO V ¢ mapamerpom P.
N3otepmbl Ban-aep-Baanbca. Kputndeckue napamerpsl P, V. | T u ux cBa3b ¢ a u B. M3oTepmbl
peanpHOro rasza. JKuakocte, map M ra3, oONacTH MX CyllecTBOBaHHS B koopauHarax (P, V).
Kputnueckas Touka. Peanbuble xuakoctu u ras3sl. Haceimennsiil nap. Kpuas ¢a3zoBoro paBHOBecusl.
®a30Bble Iepexo/ibl 1-ro u 2-ro pona. Kpurnueckas Touka 1 KpUTHUECKHUE TAPAMETPBI.
Tepmonuuamuueckue noreHnuanbl. JHTanbnus H. Cesa3p H ¢ temmom, momydaemom (OTaaBaeMoM)
cucteMoil mnpu wu3zobapuueckom rporecce. [lpomecc [Ixoyns-Tomcona s ueaqbHOrO Tasa.
OHTaJIbNMS U yJeNbHAs SHTAIbNUA. AMabaTHUecKoe TeUeHHE UCATbHON CKUMAeMON KHUIKOCTH, e
ONMCAaHHE C MOMOIIBI0 ypaBHEHUS! bepHyian. CKOpocTh MCTEUEHHUs CKMMAEMOIo rasza 4epes y3Koe
orBepctue. Pabora ra3za mnpu U30TEPMUYECKOM PACHIMPEHUHM C TOYKH 3pPEHUS OCHOBHOTO
TEPMOJAMHAMUYECKOTO ToxzaecTBa. (CBoOoaHas »sHeprusa. CsizanHas osHeprus. [loBepxHocTHOE
HaTsDKEHHE. DHEprus NOBEPXHOCTH, oTeHIManbHas ama. @opmyna Jlamiaca. KanuuisipHoe siBieHue.
3akonsl Bant — I'odda, Paynsa, Ocsanbaa, 'enpu. TBepasie Tena. Kpucranmuueckue u amopdHbIe
tena. [loHsiTue O Xapakrepe TEIJIOBOTO JIBWKEHHSI B TBEPIAbIX Tenax. TerioBoe€ pacIIMpEeHUe M
TEIJIOEMKOCTh TBEPABIX Ted. 3akoH J[rosnonra u Iltu. ArperaTHbie cocTosiHus BemiectBa. [lonsitue
da3pl. Kpucrannuzanus u roaBnenue. Mcmapenue um xonjaeHcanus. Teruorta (asoBoro mepexona.
Ycnoue paBHoBecus (a3. luarpamma coctosius. TpoitHas Todka.

Pa3znen 4. Ontuka. KBantoBasi pusuka. Slnepnas pusmnka.

DONEeMEHTbl T'€OMETPUUYECKON ONTHUKH. 3aKOH NPSIMOJIMHEMHOIO pacHpOCTpaHEHUs CBeTa. 3aKOH
HE3aBUCUMOCTH CBETOBBIX Jy4yed. 3aKOH OTpaXCHHsI CBETA. 3aKOH IMPEJIOMIICHUS CBETA. 3aKOH
oOpatuMocTH cBeTOBbIX Jy4eil. [lokazarens npenomienus. [lonHoe BHyTpeHHEE OTpaKEHHUE.

Teopus ucreuenus, BOJHOBAs TEOPHsl. 3aBUCUMOCTb MEK]Yy ITOKa3aTEIEeM MPEIOMIIEHUS U CKOPOCThIO
ceera B BeulectBe. [Ipunnun depma. Ontuueckas juymHa nytd. CKOpOCTh CBETAa. ACTPOHOMHUYECKUE
HabmoieHust Pémepa. Omnpenesnenne ckopoctu cBeta no abeppanuu cseta bpemm. Onbit ®uzo. OnbIT
®Oyko n ®uzo. OneiT Maiikenscona. CeroBor moTok. DyHKIMS BUAHOCTH. DOTOMETpUUECKHE
BEJIMYUHBI U UX €AUHUIIBL.

Nutepdepentius cBeta. OCHOBHBIE TIOHATUS U ONpeneneHus (TOMOIICHTPUUYECKHH TMYUOK,;
acTUrMaTU4ecKas pa3HOCTh; TOYEYHOE WJIM CTUIMAaTH4YecKoe H300paKeHHue; IeHCTBUTENbHOE U
MHUMOE HM300pa)X€HMsI; COMNpPSIKEHHbIE TOYKH; MPOCTPAHCTBO MPEIMETOB U IMPOCTPAHCTBO
n3o0paxxenuii). LlentpupoBanHas ontudeckas cucrema. @okycsl. DokaybHble TUIOCKOCTH. JIMHEHOe
yBeIUYeHUE. [7aBHbIE TOYKM M TJaBHbIE IIOCKOCTH. Ontuyeckas cuna. Popmyna HproToHa.
[TpononpHOE yBenmuyeHHe. YTinoBoe yBenuueHue. CBsA3b MEXAY JIMHEHHBIM, IPOAOIbHBIM M YTJIOBBIM
yBenuueHusIMU. ClOXKeHHe ONTHYeCKHX cucteM. OnTudeckass cHUCTeMa CYMMAapHOW CHUCTEMBI.
dopmMmynia KapAWHAJIBHBIX IUIOCKOCTeH cyMMapHOi cuctemsl. Ilpernomiienne Ha cdepudeckoi
noBepxHoctu. [lapakcuanbnusle nyun. Teopema Jlarpanxka-I'ensmronsna. Jlunza. Tonkas nun3a.
[Torpemnoctu ontuyeckux cucteM. Ontuyeckue npubopsl. CBeToBas BojgHAa. VIHTEHCUBHOCTH CBeTA.
CBsi3p MEXJly HHTEHCUBHOCTBIO CBETAa M aMILIUTYAOW CBETOBOW BOJIHBL. MHTepdepeHIns cBeTOBBIX
BosIH. [IpogomxurensHoCTh Ityra BosH. OnTHueckas pazHocTh xona. 3epkana dpenend. bunpuzma
Openens. HWurepdepenius MHOTUX BOJH. BekropHas nuarpamma. YcCIoBUS IS TJIABHBIX
MaKCUMYMOB U MHTE€P(PEpPEHIIMOHHBIX MUHHUMYMOB.

Hudpaxus ceera. [Ipunnun [Moiirenca — @penens. 3ousl Openensi. OO0CHOBaHKE ¢ TOUYKH 3PEHUS
BOJIHOBOM OITHUKM 3aKOHA MNPSMOJIMHEHHOro pacrpocTpaHeHus cBera. Judpakuus Dpenens ot
npocreiimux mperpan. [udpakuus @paynrodpepa oT mienm U Ha  KPYIVIOM  OTBEPCTHH.
Judpakumonnas pemerka. ludpakuus Ha mpocTpaHCTBEHHOMU perteTke. I'omorpadusi.

Hucnepcust cBera. I'pynmnoBasi ckopocTb. Kitaccnueckass 3JIEKTpOHHAs TEOpHsSl JHMCIEPCHH CBETA.
ITornowmenue u paccesuue ceera. M3nyuenue Basunosa-Uepenkona.

DJIEeMEHTHI KBAaHTOBOW MEXAHUKH. 3AKOHOMEPHOCTH B ATOMHBIX CIIEKTpax.

Mopnens aroma ToMcona. OnBITEI IO paccesHUIO -4acTull. SnepHas Mozaens aroma. KonndyecTBeHHast
Teopusi paccessHusi -yactui. @opmyna Pesepdopna. [locrymarer bopa. Oneir ®panka u [epra.
DnemeHTapHasi OOpoBcKas Teopust BOAOpoaHOro aroma. ['mmoresa ne-bpoiins. BoiaHoBBIE cBolicTBa
BelecTBa.  KBaHTOBOMEXAaHMYECKOE  ONUCAaHWE  JABWKEHUs  MuKpodacTull.  COOTHOIIECHHE
HeonpeneneHHocteir ['elizenOepra. YpasHenue Ilpenunrepa. BomnoBas ¢ynkius. CsolicTBa
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BONMHOBOM (yHkumu. KsantoBanue. JIBmwkeHue cBoOOaHOM dacTuubl. Yactuma B OECKOHEYHO
IyOOKOM TmMoTeHIuaabHOM smMe. [IpoxokneHwe dYacTil d4epe3 IMOTEHIHATbHBIN Oaphep. AToM
BOJIOpOA.

OcHOBBI GU3UKH s17Ipa U 3JIeMEHTapHbIX YyacThll. COCTaB M XapaKTepUCTHKa aTOMHOIO sjipa. Macca u
sHeprus cBs3u sAnpa. [Ipupona snepHeix cui. PagmaktuBHOCTB. SlnepHsle peakuuu. JleneHue suep.
TepMmosiaepHble peakMy. DJIeMEeHTapHble YacTUIbl U BUJIbI B3aUMOAEHCTBUM. MeTopl HaOIroAeHus
anemeHTapHblx dactul. Kamepa Bunbcona. Ily3sippkoBas kamepa. Mckpossle kamepbl. Meron
dboTosmynbcuii. YacTuiel 1 anTHdacTuibl. Heiitpuro.

3.3. ®opMbI 1 MeTOAbI NPOBEeHNS 3aHATHI, IPUMeHsieMble YueOHble TeXHOJI0TuI

VY4eOHbBIM IJIaHOM IPEAYCMOTPEHBI JEKIMOHHbIE 3aHATHS — 16 4, IpakTuyeckue 3aHsATHs
—16 yacos, naboparopusie 3ausaTus - 16 vacoB u KCP — 18 yacos.

[Tpu ocBOEHUU NUCLHMIUIMHBI MpEeAaraeTcs MCIoJIb30BaTh CIEAYIOUIME coueTaHus (GopMm
U METOJI0B y4eOHOH paboThl Al JOCTUKEHMS 3aIUIaHUPOBAHHBIX PE3YJIbTaTOB OOyUYEHUS U
(bopMHpOBaHUS KOMIIETEHIIMA:

[TaccuBHas gopma — peanm3amus METOJOM OIPOCOB, HAMHMCAHUS CaMOCTOSITEIBHBIX
paboT, KOHTPOJIBbHBIX PAOOT U TECTOB.

AxTuBHas (Gopma — peanu3alys MyTeM UaJIoTa, MPOBEIACHUS NPOOJIEMHBIX JIEKIUH,
KOHCYJIbTaIM, co0ece0BaHuM, CllylaHuil pedepaTos.

WuTepakTuBHas Gpopma — peanusanus MyTeM MNPOBEACHUS KPYIJbIX CTOJIOB, IUCKYCCUH,
MO3rOBBIX IITYPMOB, aHAJIN3a KOHKPETHBIX CUTYAIMil, MacTep-KJIaCCOB, JI€JIOBBIX UID.

1. JIeKMOHHbIE U TPAKTUYECKHUE 3aHITHSL:

* KOMIUJIEKT 3JIEKTPOHHBIX ITpe3eHTaluil/craiios,

* ayJIUTOPHS], OCHAILIEHHAs IPE3EHTALIMOHHONW TEXHUKOMU (IIPOEKTOpP, IKpaH, KOMIBIOTED).

2. [IpakTrueckue 3aHsTHS:

* CIIELIMAJIM3UPOBAHHbIE  BBIUMCIMTENbHBIE Jaboparopun  kadenaper DuAllll ¢
nepcoHanbHbIMH KomnbioTepamu (1K) u3 pacuera: 1 I1K Ha 1-2 crynenTa,

* cepruduimpoBanHoe opucHoe mporpammuoe odecredenue (I10) ms TTK.

3. JlaGopaTtopHble  3aHATHS:  J1a0OpaTopuu, OCHAIIEHHBIE  HEOOXOJUMBIMU
71a00pPaTOPHBIMHU U KOHTPOJIbHO-U3MEPUTENIbHBIMU 000PYJOBaHUSIMH.

CamocrosTenbHas paboTa CTYJIEHTOB: pabo4yre MecTa CTYI€HTOB, OCHAIIEHHbIE KOMIIBIOTEPHBIM
noctyrioM B MHTepHET, mpeaHa3HadeHHbIE i pa0OThl B JIEKTPOHHOM 00pa3oBaTeIbHON Cpene B
CHeLMaTU3UPOBAHHBIX BRIYUCIUTENbHBIX JJabopaTopusax kadenpsl JUAIIIL, B Oubnuoreke MIITU (¢)
CBODY.

4. TlepevyeHb yueOHO-METOAUYECKOT0 O0ecrieyeH s IJIsl CAMOCTOSITeILHOI
paﬁoTblzoﬁyqammnxm 10 AUCHHUILIHHE

Conep:xanue CPC
Ne HaumenoBanue Bun CPC Tpyno- @OpMBI U METOJIBI
pasnena (Tembl) €MKOCTh KOHTPOJIA
UCHUIIINHBI (B yacax)
1 Tema 1. Mexanuka Pabora ¢ KOHCIIEKTOM JIEKIIMH, 37 CaMOKOHTPOJTH
3ay4MBaHUE U 3alIOMUHAHUE. Tekyuuit KOHTPOJIb
[TonroroBka k 1a6OpaTOpHBIM bannsr BPC
paboTtam. Texymui KOHTPOIIb
IToaroroBka OTBETOB Ha Bamier BPC
KOHTPOJIbHBIE BOITPOCHI.
Penrenne 3amau.

2 .

CamocTosTenbHas padoTa CTyJeHTa MOKET OBITh BHEAYyIUTOPHOM! (BBIIOIHIETCS CTYAEHTOM CaMOCTOSTENBHO 0€3 yuacTus
IperojaBaTess — HalpuMep, HOATOTOBKA KOHCIIEKTOB, BBHITIOJIHEHHE MMCEMEHHBIX padoT U JIp.) ¥ ayIUTOPHOH (BBIIONHIETCS CTYEHTOM
B ayJJUTOPHUH CaMOCTOSITENIHHO O] PyKOBOACTBOM IIPEHOAABATEIIsl — HAPHMeEp, 1Tab0opaTOpHAs WIIM paKTHIecKas padoTa).
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2 Tema 2. PaboTa ¢ KOHCHEKTOM JIEKIIUH, 37 CaMOKOHTPOJTH
DNEKTPUUECTBO U 3ay4MBaHUE U 3alI0MUHAHUE Texkymui KOHTPOJIb
MarHeTu3m [ToaroToBka K J1a00paTOPHBIM bamnst BPC

paboTam Texkymuil KOHTPOJIb
IToaroroska OTBETOB Ha banner BPC
KOHTPOJIbHBIE BOITPOCHI

Pentenue 3anau

3 | Tema 3. Pabora ¢ KOHCIIEKTOM JIEKLIUH, 37 CaMOKOHTpOJIb
TepMmoannamuka u 3ay4MBaHHE U 3alIOMUHAHKE Texkymuit KOHTPOJIb
JJIEMEHTHI [ToaroroBka K J1a00OpPaTOPHBIM bamnsr BPC
CTaTUCTUYECKOU paboram Tekyiuii KOHTPOJIb
buzuKu IToaroroBka OTBETOB Ha bamnsr BPC

KOHTPOJIbHBIE BOIIPOCHI
Pemenne 3anau

4 | Tema 4. OnTuka. 38

KBanrtoBas ¢uzuka.
Snepnast pusuka
Bcero yacos 149

JlabopaTopHbie padoThl WM JIa0OPATOPHBIE NPAKTUKYMBbI

Ne Haumenosanue JlaboparopHas paboTa uiu Tpyno- DopMBI U METO/TBI
paznena (Tembl) 1a00paTOPHBIN TPAKTUKYM E€MKOCTh KOHTPOJIA
IIUCUUATUINHBL (B yacax)
1 Tema 1. Mexanuka Jlaboparopnas pabota Nel 12 Texymuit KOHTPOJIb
2 | Tema 2. JlaboparopHnas pabota Ne2 12 bamnsr BPC
DNEKTPUYECTBO U
MarHeTus3m
3 | Tema 3. JlaGopatopHas pabota Ne3 12 Texymuii KOHTPOJIb
TepMoauHamuka u
DIIEMEHTBI
CTaTUCTUYECKOU
bu3uKu
4 | Tema 4. Onruka. JlaGopaTtopnast pabota Nod 13 Tekymuit KOHTPOIb
KBanrtoBas ¢usuka.
Anepnas ¢puzuka
Bcero uacos 49

5. MeToauyeckue ykazaHus Jisl 00y4aOmMXcsl M0 OCBOCHUIO AU CUHMILTUHBI
PeliTUHIOBBIN perjiaMeHT 110 AMCHHIINHE:

Bun BemonHsemMol yueOHOU paboThl (KOHTPOIUPYIOIIHE Konuaectso KonmuecTtBo
MEPOTIPUSTHS) 6ayToB (min) OaymoB (max)
1 cemectp

Kunemaruka, [MHaAMHUKa MaTepHATLHON TOYKH U TBEPAOTO 3 5
Tena

Kunemartnka v JMHaMUKa BpaIIaTeIbHOTO JBUKCHHS 3 5
PaboTa 1 3aKOHBI COXpAaHCHHS B MEXaHHKE 3 5
JIBuKeHIE B MHEPIHAIBLHBIX CHCTEMaX OTCYETa, 3 5
CHelHaIbHBIC TCOPHH OTHOCHTEIBHOCTH

Konebanus u BOJTHBI 3 5
DIIEKTPOCTATUICCKOE TI0JIe 3 5
3aKOHBI MIOCTOSTHHOTO TOKA, JIEKTPUUYECKHUI TOK B 3 5
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KUIKOCTSX, ra3ax, mia3Me

MarnuTtHO€e 1oJie TOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA B
BaKyyMe

SN

DJIEKTPOMArHUTHOE TOJIe

:‘)JICKTpOMaFHI/ITHI)IC KoJIeOaHMs

Brimonnenune nabopatopHbeIx padboT

OdopmieHue pacueTHO# YacTu Ja00PaTOPHBIX padOT

3ammra 1a00paTOPHBIX pabOT

INEEEIED

D(O|OO|OO|OD

KoJinuecTBo 6a/1510B 17151 JONMYCKA K 9K3aMeHy (min - max)

45

70

2 ceMecTp

OCHOBBI MOJICKYJISIPHOM (pr3HKH

Kunernueckas TCOPpHs Ira30B

IlepBbIil 3aKOH TEPMOJAMHAMUKH

Bropoii u TpeTHil 3aK0OHbI TEPMOJIMHAMUKHU

Peansnble ra3el u Iapbl

I'eomeTpuyeckas onTuka

BonnoBas onTuka

DJeMEHTHI KBAHTOBOW MEXaHUKHU

CTpOGHI/IC U JIMHEeHYaThIie CIICKTPbI BOI[OpOI[OHOI[O6HBIX
CHUCTEM

AlhWWWWWW W

o|orjorjoforo|o| o1 ol

OCHOBEI (bHSHKH Aapa U 3JICMCHTAPHBIX YaCTUIL

Brinonnenue nabopatopHbsix paboT

Od¢opmieHne pacueTHOM yacT Jab0paTOPHBIX paboT

3amuTa 1a00paTopHBIX paboT

AP

DO |OO|O

KoJinuecTBo 6a/1510B 17151 JOMYCKa K K3aMeHy (Min-max)

o
()]

6. ®OoH/1 OLIeHOYHBIX CPEACTB /1JIsl IPOBeeHUS IPOMEKYTOYHOM aTTecTAlHN 00YYaroLIUXCsl 110

AUCIHHUIIJINHE

6.1. HOKaBaTeJ'II/I, KPUTCPUH U IIKAJIa ONCHUBAHUSA

Konpr Nunnkatopel TTokazarens [ITxanb!r orlleHMBaHUS YPOBHS
OIIEHUBAEMBbIX JIOCTHKEHUS OIICHUBAHUS c(hOpMUPOBAHHOCTH
KOMIIETEHIIN I KOMIIETEHITN I (o KOMIIETEHI[HI/3IIEMEHTOB KOMIIETEHITHAI

n.1.2.PIIJI) | Yposuu Kpurepun Ormenka
OCBOEH OIIEHUBAHUS
us (eckpunTOpHIl)
OIIK-3. Cnoco6en | OIIK-3.1. 3uars: wumets | Boicoku | SHAHHUE OTIIMYHO
IPUMEHSTE Hpumensier IIPE/ICTABICHHC i BocnpousBoaur
COOTBETCTBYIOIMH | MATEMATHIECKHH | O dusmro- OCHOBHBIE
dusmKo- anmapar § MaTE€MaTHYECKO OlIpeIeIeHHs -
MaTeMaTI/I"ICCKI/Iﬁ AHAJIUTUYCCKOHU M amnmnapare " (I)OpMyJ'IBI
reomMeTpuu, METO4aXx
anmapar, METOMBI | - o — Bocnpoussoaut
aHajmsa U1 anre6ps, KOTOpPbIE MOI'YT alIrOpUTMBI
MOJICTTUPOBAHUS, M bepeHmaTbE | IPUMERsThCS B pelieHus TUIIOBBIX
TEOPETHYECKOTO U | oro u | o6mactu 3a7a4
SKCIEPUMEHTAIIBH | HHTErpaIbHOTO MIPOEKTHPOBAH IMOHNUMAHMUME
OO0 HUCCIICOAOBAHUSA | UICUUCICHUA ns; OHeHI/IBaeT
pH pemieHnn | QyHKUMH — OJHOM | YMeTh: yMeTh TOYHOCTD
po(eCCHOHANBHEI | TEPEMEHHOM HPpUMEHATD MOJIy4YECHHBIX
X 3a71a4 OINK-3.2. SHaHHS pe3yabTaTOB
HpI/IMCHHGT (IJI/I3I/IKO- IIPUMEHEHMUE
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MaTeMaTUYCCKUM
anmapar  TEOpUH
GyHKIIH
HECKOJIBKUX
[IEPEMEHHBIX,
Teopun  (PyHKIHN
KOMIUIEKCHOTO
MIEPEMEHHOT0,
TEOPUU PAIOB,
TeOpun

UG hepeHInaIbH
BIX YpaBHEHUI
OIIK-3.3.
ITpumensier
MAaTE€MaTHYECKHUI
anmapar  TEOpUH
BEPOATHOCTEN U
MaTeMaTUYECKOU
CTaTUCTUKHU
OIIK-3.4.
IIpumensier
MAaTE€MaTHYECKHUI
amnmnapar
YHUCIEHHBIX
METOJOB
OIIK-3.5.
HeMoHcTpUpyeT
MMOHMMaHue
(m3nyeckux
SIBJIEHUI u
MIPUMEHSIET
3aKOHBI
MEXaHUKH,
TEPMOIUHAMHUKH,
JNEeKTpUYecTBa U
MarHeTu3Ma
OIIK-3.6.
HeMoHcTpUpyeT
3HAHUE
3JIEMEHTapPHBIX
OCHOB OTITHKH,
KBaHTOBOMU
MEXaHUKU u
aTOMHOU
¢buzuku.

MaTeMaTHUYECKO
ro ammapara u
MTPOBOJIUTH
aHaum3 B
obnactu
MIPOCKTHPOBAH
Usl;
Baagertn.
BJIAAETh
HaBBIKAMH
MIPUMEHCHUS
(husuko-
MaTeMaTHYECKO
ro ammapara u
METOJ0B
aHanu3a B
obacTu
MIPOSKTUPOBAH
Hsl;

[Ipumenser
3aKOHEBI B
KOHKPETHBIX
MPAKTUYECKUX
CUTYAIHIX
Hcnoinb3yer
OCHOBHEIE 3aKOHBI
b3 TIPUHITATIBI
MEXaHUKHU npu
perieHuu
CMEIIaHHBIX 3aJa4
B paMKax Kypca
TUCIUTUIMHEI, a
TaKKE npu
pEIICHUN
MEXAUCITUTUTMHAPH
BIX 3a7a4
PaccunteiBaer
MOJIEIIb 31
OLICHUBAET €€
AHAJIN3
IIpoBoaut
aHAIMTHYCCKUI
0030p

Haer
UHTEPIPETALNIO
TOTy4YEHHBIM
JaHHBIM
BrrisBasger
B3aMMOCBS3b
MEXITY
TEOPETUUECKUM
MaTepuajioM U €ro
NPUMEHEHNUEM B
po¢eCCUOHAIBHO
it o0macTu
Onpenenser
3aBUCHMOCTHU
CHUHTE3

[Mumer pedepatsl,
JTIOKJIa b
CocraBlsieT CXEMBI
pereHus 3ana4y
[Ipennaraer mnan
MIPOBEACHUS
HCCISIOBAHUS
O0600maer
pe3yabTaThl
OILIEHKA
OnecHuBaeT
COOTBETCTBHE
BBIBOJIOB
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HUMEIOLITUMCS
JTAHHBIM
[Tonnmaer mecra u
ponu JTAHHOU
KOMIETEHTHOCTH B
Oymymieit
podeCCHOHAIBHO
W IeATEIIbHOCTH

ba3oBEl

u

SHAHUE
BocnpouzBoaut
OCHOBHBIC 3aKOHBI,
TEOPEMBI u
onpeaeseHus
MEXaHUKH
Bocnpouzpoaut
AITOPUTMBI
pEIICHUs] THUIOBBIX
3amaq
IIOHUMAHHWE
OOBsacHsET
OCHOBHBEIC
PUHIUTIBI
MEXaHUKHU
OrncHuBaeT
TOYHOCTH
TOJTYYEHHBIX
pE3yNbTaTOB
ITPUMEHEHUE
IIpumenser
3aKOHBI U T€OPEMBI
B KOHKPETHBIX
MPAKTUYECKUX
CUTYaIUAX
AHAJIN3
[IpoBoaut
aHaAIMTUYECKUH
0030p

Haet
WHTEPIIPETAIHIO
MOJTY4YEHHBIM
JaHHBIM
BrisBaser
B3aMMOCBS3b
MEXKITY
TEOPETUUECKUM
MarepuaioM U €ro
MIPUMEHEHUEM B
npo¢eCCUOHATBHO
i obmacTu
CHUHTE3

[Mumer pedepartsi,
JIOKJIa]bI

XOpOIIO
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O0600maer
PE3YIIBTATHI
OLIEHKA
O1ieHuBaeT
0051aCcTh
MIPUMCHCHHUSI
3aKOHOB MEXaHUKHU
O1ieHuBaeT
COOTBETCTBHE
BEIBOJIOB
HMEFOIIIMCS
IaHHBIM

Munu-
MaJIbHEI
"

3HAHUE
BocnpouszBoaur
OCHOBHBIC 3aKOHBI,
TEOPEMBI u
oIpeieNIeHUs
MEXaHUKHU
[TOHMMAHUE
OO®bscHsieT
OCHOBHbIE
TPUHIUITBL
MEXaHUKHU
[NMPUMEHEHUE
IIpumenser
3aKOHBI U TEOPEMBI
B KOHKPETHBIX
MPaKTUYECKUX
CUTYyalUsX
AHAJIN3
Briasisier
B3alMOCBS3b
MEXIY
TEOPETUUECKUM
MaTepUaIoM U €ro
IIPUMEHEHUEM B
npodeccroHalbHO
it obnactu
CHUHTE3

[Mumer pedepatsl,
JTOKJIA]IbI

YIOBJIETBO-
PHUTENBHO

He
OCBO€EH
bI

Hn oJlHa u3
yueOHBIX IIeNiell He
JIOCTUTHYTA

HEYJOBJIETB
O-pPUTEIBHO

6.2. [lpuMepHBbIe KOHTPOJIBHBIE 3a1aHUS (BOTIPOCHI) /ISl POMEKYTOYHOM aTTeCTalluu

Kombr NunukaTopsr OrneHuBaeMBbIi Tewma (TembI) OO6pa3zerr TUTIOBOTO
OIICHUBAEMBbIX JTOCTHKEHUS nokasarens (3YB) (TectoBoro umm
KOMIIETECHIIUH KOMIIETECHIUH MPaKTUYECKOT0)

3a1aHus (BOIpoca)
OIIK-3 OIIK-3.1. Ilpumensier | 3HATH: umeth | Tema 1. 1. JIBrokeHust
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MaTeMaTUYCCKUM
amnmapar
AHAIIUTUYECKOUN
FEOMETpUH, JTUHEHHOU
anreopsl,
mudepeHInaTEHOTO
u HMHTETPaJIbHOTO
UCYMCICHUS (YHKIIMU
OJIHOM mepeMeHHOH
OIIK-3.2. IIpumenser
MaTeMaTHYEeCKUI
amnmnapar TEOPHUHU
(YHKIIMH HECKOJBKHIX
MIEPEMEHHBIX, TEOPHUHU
hyHKIIHI
KOMILJIEKCHOTO
MIEPEMEHHOT0, TEOPHH
PAIOB, TEOpUHU
g hepeHInanbHBIX
ypaBHEHUI

OIIK-3.3. IIpumenser
MaTEeMaTHYECKHI
amnmnapar TEOPHUHU
BEPOATHOCTEMN 5
MAaTeMaTHUYECKON
CTaTUCTUKHU

OIIK-3.4. Ilpumenser
MaTeMaTUYeCKU
anmapar  YHMCJICHHBIX
METOJI0B

OIIK-3.5.
HdeMoHCTpUpyeT
[IOHUMaHUE
($u3UYECKUX SBICHUN
U TPUMEHSAET 3aKOHBI
MEXaHUKH,
TEPMOIUHAMHUKH,
3NEeKTpUIECcTBa u
MarHeTu3Ma
OIIK-3.6.
HeMoHCcTpUpyeT
3HAHUE 3JIEMEHTAPHBIX
OCHOB ONTHKU,
KBAaHTOBOM MEXaHUKU
U aTOMHOU

busukn.

MpeCTaBICHUE 0
¢bu3uKo-
MaTeMaTHYECKOM
anmapare ¥ MeToJax
aHaam3a, KOTOpBIE
MOTYT MPUMEHSTHCS B
obmactu
MPOCKTHPOBAHUS
Ymers: YMETh
MPUMEHSTh 3HaHWA
¢busmnKo-
MAaTeMaTHIECKOTO
amnmapara U MpOBOIUTH
aHamu3 B 00JIacTH
MPOCKTHPOBAHUS,
Baangern: BIAJICTh
HaBbIKaMHU
npuMeHeHus: (pu3uKo-
MAaTeMaTHYECKOTO
anmapata M METOJIOB
aHammM3a B 00yacTu
MPOCKTHPOBAHUS,

Mexanuka

Tema 2.
DJIEKTPUYECTBO
Y MarHeTu3M
Tema 3.
TepmonnHamuka
Y DJIEMEHTBI
CTaTUCTUYECKOU
busuKn

IBYX
MaTepUaTbHBIX
TOUEK
OTTHCHIBAIOTCS
CIEYIOIUMU
YpaBHCHUSMHU: |
B kakoii MoMeHT
BPEMEHH CKOPOCTHU
ATUX TOYEK OymyT

OJIMHAKOBBIMU?
Yemy paBHBI
CKOPOCTH u

YCKOPEHHSI TOYCK B
3TOT MOMEHT?

2. YacroTta
BpallleHUsl  KoJieca
npu
paBHO3aMEJICHHOM
IBIOKeHnn 3a t=1
MUH YMEHBUINIACh

or 300 mo 180
00/MUH.
Onpenenurs: a)

YIIJIOBOE YCKOpEHHE
Kojieca; ©0) YHCIIO
HOJHBIX 00OpOTOB,

CETTaHHBIX
KOJIeCOM 3a 3TO
BpEMsI.

3. C BepmuHbI
KITMHA, JUTHHA
KOTOpOro 2 M H
BBICOTA 1 M,
HAuWHACT
CKOJIB3UTh
HeOONIbIIIOE  TeJO.
Koadpdunuent
TpEeHHUS MEXITY
TEJIOM W KIUHOM
pu=0,15.
Onpenenursb: a)
YCKOpEHHUE, c
KOTOPBIM JIBHKETCS
Teno;, 0) Bpewms

MIPOXOXKICHHUS Tea
BJIOJb KJIMHA; B)
CKOpOCTh Tela 'y
OCHOBAHMS KJIMHA.
4, [TnaTdopma
C IeCKOM oOImei
Maccou M=2 T
CTOUT Ha penbcax
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Ha
TOPU30HTAIILHOM
ydyacTke mytd. B
MEeCOK MOIa1aeT
CHaps Maccou
m=8 KT i
3aCTpeBacT B HEM.
[Ipenebperas
TPEHUEM,
ONPEJIETUTh, c
KaKOH CKOPOCTBIO
Oyner  JBUTaThCs
maTdopma, eclid B
MOMECHT IIOTIaIaHMS
CKOpPOCTh CHapsjaa
450 wM/c, a ee
HaIpaBJICHUE —
CBEpPXy BHHU3 TIOJ
yrmom 300 k
TOPU30HTY.

5. [Tospri
TOHKOCTEHHBIMI
LUIMHAP  Maccon
0,5 kr, xaTAmuucs
0e3  CKOJbXKEHUS,
yaapsieTcsi 0 CTeHY
U OTKATBIBACTCSA OT
Hee. Ckopoctb
MUIMHAPA 10 yaapa
o creny 1,4 w/c,
nociie yaapa 1 m/c.
Onpenenutsb
BBIJICTIUBIIICECS TIPU
ylape KOJIUYECTBO
TEILJIOTHI.

l. JK3aMeHAMOHHbIE BONPOCHI
Paznen I. ®usndeckue 0CHOBBLI MEXAaHUKH

1. Mexannueckoe nBuxeHue. Cuctema orcueta. KunemaTnueckue ypaBHEHUS IBUKEHUS.
TpaexTopust MaTrepranbHON TOUKH. CONpPHUKACAOIINECS NTIOCKOCTH U CONPUKACAKOLIUECS OKPYKHOCTH.

Enunuyneie BCKTOpa HOpMaJIl U KacaTelIbHOM. HepCMCH_[CHI/IC. I[J'II/IHa IMyTH.

2. Ckopoctb. PaBHOMEpHOE JABW)XEHHE, HEPAaBHOMEPHOE JBUKEHHE. YCKOPEHHOE
JBUKEHHE, 3aMeJJICHHOE JIBIbKeHUe. PannanpHas u TpaHcBepcanbHast ckopocTu. CeKTOpHast CKOPOCTb.

3. VYckopenne.  PaBHOYCKOpEHHOE  JBHDKEHHE,  PaBHO3aMEJIEHHOE  JBH)KCHHE.
TaHreHuanbHOE U HOPMATLHOE YCKOPEHHUSI.

4. [ToctynarenbHoe IBHKEHUE TBEPOTO TEa.

S. Ilepsbiit 3akoH Hprorona. VIHepLuanbHbIE CUCTEMBI OTCYETA.

6. Cwita. PaBHoneticTByromas cuiia. Ynuceso crerneneit cBoOoIpl.

7. Macca rena. Umnyinsc tena. Bec.

8. Bropoii 3akon HeroTona (OCHOBHOM 3aKOH TMHAMHKH MaTepUaIbHOU TOUYKHM). [TpuHITMT

HC3aBUCUMOCTHU IIGI\/'ICTBI/ISI CHII.
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9. Tperuit 3akoH HploTOHa. 3aKOH W3MEHEHHUS HUMIYJIbCAa MEXAHUYECKOM CHCTEMBI.
I'1aBHBINM BEKTOP BHEIIHUX CHJI. 3AKOH COXPAaHEHUS UMITYJIbCa.

10. [lenTp Macc 1 3aKOH €ro JBUKECHHUS.

11. JIBrm>keHue Tena MepeMEeHHOW Macchl. YpaBHeHue Meiepckoro. PeakTuBHas cuia.
VYpasHenue L{nankoBckoro. XapakTepucTUYECKasi CKOPOCTb PAKETHI.

12. OnemeHtapHas pabota cuibl. [loTeHnManpHas cuiaa ¥ NoTeHIUanbHOe moje. Pabora
CHJI JIEMCTBYIOLIMX HA TBEPJOE T€JI0. MOIIHOCTH CUJIBI.

13. Kunernueckas sueprus. Teopema Kénura.

14. [ToreHumanpHasg cuia W MOTEHIMaIbHOE moje. [loreHuunansHas sHeprus. 'pagueHt
noreHuuaia. Oneparop Habna. Cuibl yrpyroctu. Jluccunanus sHEPriuH U JUCCUIIATUBHAS CUCTEMA.

15. 3aKOH N3MEHEHUS MEXaHUUECKOM 3HEPTUU. 3aKOH COXPAHEHUS MEXaHUUECKON SHEPTUH.

16. I'mpponvnamuka. MpaeanpHass KUAKOCTh. YpPaBHEHHE HEPa3pbIBHOCTH. YPABHEHUE
bepuymn.

17. Bpamienue Tena BOKpYr HEMOJBH)KHOM OCHU. BEKTOp aieMeHTapHOro moBOopoTa Tela.

VYrnosas ckopocts Tena. PaBHomepHoe Bpamenue. Ilepuon u yacrora BpanieHus. JIMHenHas CKOpOCTh
1 €70 CBS3b C YIVIOBOM CKOPOCTBIO. YTIIOBOE YCKOPEHHUE.

18. Bpamenue tBeproro Tena BOKPYr HEMOABM)KHOW TOYKH. MIHOBEHHAs OCh BpAILCHUS.
BpamarenbHoe M OCECTPEMHUTENBHOE YCKOPEHMs. YTrubl Oinepa. IIpou3BonbHOE IBMXKEHHE Kak
KOMOMHAIMSI TOCTYNATEIbHOTO ABM)KEHUS U BpalllEHUs] BOKPYT MTHOBEHHOM OCH.

19. MOMEHT CHJIbl OTHOCHTEIBHO HENOABMKHOM TOUKH. MOMEHT UMITYJIbCa MEXaHUYECKOU
CUCTEMBbl OTHOCHUTEJIbHO HENOJBWXHOW TOYKU. 3aKOH HM3MEHEHHS MOMEHTa HMITyJbca. [aBHBIN
MOMEHT BHEITHUX CHIIL.

20. MoMEHT uMIyJabCca MEXAaHUYECKOM CHUCTEMBl OTHOCUTEIBHO OCH. MOMEHT CHIIbI
OTHOCHUTEJIBHO OCH. J[MHaMMKa TBEPIOro Teja, BPALIAoIIErocs BOKPYT HEMOABUKHON OCH.

21. MowmeHT nHepuuu cuctemsl. Teopema [roiirenca-1lIreitnepa.

22. OnemeHTapHas pa0oTa NMpH BpallaTeJbHOM JBWXEHHU. KHHeTHueckas sHeprus mpu
BpallaTeIbHOM JBUKEHUH.

23. 3aKOH cOXpaHEHMsI MOMEHTa uMItyJibca. ['upockon. Ckambst JKykoBCKOTO.

24, Tema 5. HennepunanbHble CUCTEMBI OTCYETA.

25. Cuiibl UHEPLH.

26. [lenTpoOeskHas cuia HHEPITUH.

217. Cuna Kopunosnnca.

28. 3aKOHBI COXpaHEHUsl B HEMHEPIUAIBbHBIX CUCTEMAaX OTCUETA.

29. [enTpanbHas cuna. Llentp cun. IloreHnmanbHas 3HEpryusi MaTepUaNbHON TOUKH B 110JIE

OCHTPAJIbHBIX CHIIL. ITons HOCHTPAJIBbHBIX CHUJI, B KOTOPBIX MMPOCKIHNA CHUJIbI O6paTHO IpornopuroHaibHa
KBaApaTy pacCTOAHUA 10 LHEHTPA CUJL.

30. MoMeHT mMITynbca MaTE€pUAIbHOW TOYKH B IOJIE LIEHTPAIbHBIX CHJI. BTOpoW 3akoH
Kemnnepa.
31. VYpaBHEHHE TPACKTOPUH MaTEPUATBLHOM TOYKH B TOJIE IEHTPAIbHBIX CHII. Pa3nuyHbie

THUIIBI TPAEKTOPUN MaTEPUAIBLHOW TOUKH B I10JI€ LIEHTpanbHOM cuibl. [lepBblit 3akon Keruepa. Tpetwuii
3akoH Kermepa.

32. Kocmuueckne ckopoctu. Kocmuueckue myrtemecTBusi. llepcrieKTUBHbBIE — THIIBI
PAKETHBIX JBUTATEICH.

33. CBsi3b MEXJy CBOWCTBAaMH CHMMETPHHM IPOCTPAaHCTBA M BPEMEHH M 3aKOHAMHU
COXpaHEHHS.

34. VYpaBHenue konebanus. KommiekcHsle yucna.

35. ["apmonnueckue konebanus. MasTHUK.

36. Bexropnas nuarpamma. buenus.

37. 3aryxaromye KojaeOaHusl.

38. Brinyxnennsie konebanus. Peonanc.

39. [IpeoOpazoBanms ["anmnes. MexaHUMYECKH MPUHIIMIT OTHOCUTEIbHOCTH [ anuiest.
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40. IlocTynaTel cCHIELMAIBHOM TEOPUHM OTHOCHUTEIBHOCTH M HX IPOTUBOpEUHE C
IIPEJCTaBICHUSAMU O CBOWCTBAX MPOCTPAHCTBA U BPEMEHH, IPUHATHIMU B KJIACCUYECKON MEXAHUKE.

41. [IpeoOpazoBanus Jlopeniia.

42. CnenctBust mipeoOpazoBanmii  JlopeHnia (OJHOBPEMEHHOCTh COOBITUHA B  pa3HBIX
cUCcTeMax OTCYETA; JJIMHA Tella B Pa3HBIX CUCTEMAX; JIIUTEIBHOCTh COOBITUI B pa3HBIX CUCTEMAX).

43. HNHTepBan Mexay AByMsI COOBITHUSMH.

44, [IpeoOpa3oBaHne CKOPOCTEM M YCKOPEHUH B PEISTUBUCTCKOM KHUHEMATHKE. 3aKOH
CJIOKEHHS CKOPOCTEH.

45. IlonsiTHE O PENATUBUCTCKON TMHAMUKE.

46. 3aKOH B3aMMOCBSI3U MacChl U SHEPTUU.

Paznea 1. DiiekTpryecTBO 1 MarHeTu3mM
1. Hanpspokennocts E - cuioBas xapakrepucTuka snekrpoctarudeckoro nois. [IpuHiun

HajoeHus (cynepno3uuuu) noneil. Cunossie muHuu nois. [lone Toueunoro 3apsiga. [lone numosns.
[Tone 3apsiKeHHOU MJIOCKOCTH.

2. Omnpenenenue noroka @E BeKTOpa 3J€KTPOCTATUYECKOTO MOJSI Yepe3 IIoImanky [S.
ITorok BekTopa E uepe3 3aMKkHyTyr0 MOBEpXHOCThb. Teopema I'aycca. IIpumenenue teopemsl I'aycca
JUTSL pacueTa CUMMETPUYHBIX TT0JIeH (10JIe 3apsKeHHOU TIJIOCKOCTH, HUTH, 11apa U Ip. ).

3. IToTok BekTOpa E yepe3 6eckoHeuHO Masiblii 00beM. BekTopHblii oneparop I'amuibToHa
[J(nabna). J{luBepreHIMs BEKTOPHOTO MOJIsL. 3armuch TeopeMsl I aycca B mudpepeHimanbHoi Gpopme.
4. PaGora mo mepememieHuI0 MTPOOHOrO 3apsga B OJIEKTPOCTATHUECKOM  TIOJIE.

[IpencraBienue paboOThl B BUAEC KOHTYPHOro MHTerpaina. [loTeHuuanbHas sHEeprus npoOHOTo 3apsija.
[ToreHunan anekrpocratuyeckoro nosis. Enununa msMmepenus noreHuuana. [loTreHuman TtouedHoro
3apsna. [loTeHumanbHas 3HEPrysi CUCTEMBbI TOUEUHBIX 3apsiJI0B.

S. PaboTa B 31eKkTpocTaTMUECKOM I0JI€ 110 3aMKHYTOMY KOHTYpy. IloTeHiuansHoe nose.
OKBUINOTEHLMATbHBIE MMOBEPXHOCTU (TOUEUHBIH 3apsl, AUNOjib). PaboTa mo OECKOHEYHO MajoMy
KOHTYpY. PoTop BekTopHOTro noss E.

6. CBsI3bp MEX]ly HANPSHKEHHOCTHIO M TOTEHIMAIOM. ['pagueHT ckaasipHOM (DyHKIUH.
Enuunner nsmepenus nosst E.
7. [IpoBOOHUK B 3JEKTPOCTATHYECKOM MoJie. HanpsskeHHOCTh U MOTEHIMAN MOJIsI BHYTPH

MOJIOTO TPOBOAHMKA. Pacmpenenenue u30bITOUHOrO 3apsiaa B mpoBogHuke. Koudwurypamus mnomns
BOKpPYT IIPOBOJHUKA.

8. DNEKTPOEMKOCTh YEIUHEHHOIro TMpoBoAHMKA. EMkocTe mapa. Emkocts 3emun.
Enuanna wsmepennst [J0. Ilnockuit xonmencarop. EMKOCTB IUIOCKOro KOHJeHcaTopa. EMKOCTB
CHUCTEMBbI KOHAEHCATOPOB NPH MapauieIbHOM U MOCIIEI0BATEIbHOM COEIUHEHNH.

9. OHeprus 3apsKEHHOI0 KOHJAEHCAaTopa. DHEpPrusl 3JEKTPOCTATHUECKOIo MOJs BHYTPH
KoHZAeHcaropa. InoTHOCTE SHEprUM Mosist. DHEPrus oI 3apsSHKEHHOro 11apa.
10. JusnexTpukn. OTHocUTENbHAs  JUAJIEKTPUYECKass IPOHMUIAEMOCTb.  BekTop

AIIEKTPUUYECKOW HMHIYKIMU D (BEKTOp 3JEKTPUYECKOTO CMEIIEHUs). DJIEKTPUUYECKUN JUTIOIBHBIN
MOMEHT. BekTop monspusannu M €ro CBsi3b C HAaBEJACHHOM IUIOTHOCTHIO MOBEPXHOCTHBIX 3aps0B
IudIIeKTpuKa. HenmpepblBHOCTD IMHUM 3JIEKTPUUECKON MHIYKLUH.

11. Huanexktpukn. OTHOCHUTENIbHAS AMAJIEKTpUYECKass MPOHUIAEMOCTh. [lonsipuzyemocthb
MOJIEKYJIBI. JIM3IeKTprueckas BOCIPUUMYHUBOCTD TUAIEKTPUKA U BEKTOP nojspusanuu. CBa3b Mexay
OTHOCHUTENIbHOM JUAJIEKTPUYECKOH MNPOHUIIAEMOCThI0O M BOCIPUUMYMBOCTBIO. THIIBI MONSIpU3aLUU
JIUAIIEKTPUKOB. 1IX mpuMeHeHne.

12. VpaBHeHnss MakcBemia s 3JEKTPOCTATUYECKOTO IO B MHTErPaJbHOM H
TuddepeHImaIbLHoR Gopme.

13. [Ipeo6pazoBanne BekTopoB D u E Ha rpanuume JByX [AMDJIEKTPUKOB. 3aKOH
IIPEJIOMJICHUS BEKTOPA AIEKTPUUECKON UHIYKIIUH.

14, Cuna 1 mIoTHOCTh ToKa. Equnuiiel usmepenus. 3akon Oma 11 OAHOPOJHOIO y4acTKa
LI Y, NTaJICHUE NTOTEHIIMala Ha aKTUBHOM COIIPOTHUBIICHUHU.
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15. DIEKTPOCONPOTUBIIEHNE, €r0 3aBUCUMOCTb OT T€OMETPUUYECKUX PA3MEPOB ITPOBOJHUKA.
VYaensHoe conpoTtuBieHue. I[lapamnensHoe U MOCIEAOBATEIbHOE COECIUHEHUE COMPOTUBICHUA.
Enuuuiel namMepeHus.

16. CBs13b IPOBOAMMOCTH C KOHIIEHTpAIMEl U MOJBUKHOCTBIO HOCUTENEH 3apsa. . 3aKoH
Oma B auddepeHnnansHol ¢GopMme. 3aBUCHMOCTh CONPOTUBJICHHUS METAUIOB OT TEMIIEPaTyphL.
CBepXmnpoBOAUMOCTb U €€ IPUMEHEHUE.

17. OnexTpoABuxkymas cwia. HanpspkeHne Ha OJHOPOJHOM U HEOAHOPOJHOM YYaCTKE
nenu. 3akoH OMa 711 HEOHOPOIHOTO y4acTKa LEIH.

18. BriBog 1-ro u 2-ro npasuina Kupxroga 11t pa3BeTBICHHBIX LENEH.

19. [Tpumenenue npaBuil Kupxroda ans pa3BeTBIEHHBIX Lienei. Metoabl pacyera TOKOB
(mpsIMOi1 METO/ U METOJL KOHTYPHBIX TOKOB).

20. PaGota W MOIHOCT, MOCTOSHHOTO TOKa. 3akoH Jlkoyns-JleHnia B OOBIYHON H
g depeHmanbHoR Gopme.

21. 3akoH Oma j1s 3aMKHYTOM Lenu. HanpsbkeHue Ha KiieMMax UCTOYHHUKA IPU 3aMKHYTOH
Y pa3oMKHyTOM BHemHed Harpy3ke. K.I1. /. ncrounuka.

22. [Tonnast m mone3Has MOLIHOCTb B 3aMKHYyTOM wLenu. KoaduuueHT ncnonabzoBaHus

MorHocTd. CorjacoBaHHasi Harpy3ka (ycJIOBUE€ MaKCHMAJbHOM IMOJIE3HOM MOIIHOCTH). 3aBUCUMOCTh
K.IIL. . uctounuka, moJHOU, OJIE3HOM U BHYTPEHHEH MOIIHOCTU OT COMPOTHUBIICHUS HATPY3KH.

23. Cuna Jlopenna. ®opmyna Ammepa. Bekrop MarHUTHOH HMHIYKIMHA - CHIIOBAs
XapaKTEPUCTHKA MATHUTHOTO T0JIsI. EWHUIIBI H3MEepeHHUSI.
24. 3akon buo-Capapa-Jlamiaca u ero mpuMeHEHHE I pacyeTa mojei (moje B LUeHTpe U

Ha OCH KpYrOBOTO TOKa, [10JIe BOKPYI OECKOHEYHOro TOKa U OTpE3Ka ¢ TOKOM, pacIlpeiesieHUe Mo
BJIOJIb OCH KOPOTKOTO COJICHOHUIA).

25. MarauTtHoe 1osie BOKpPYr IPSIMOJIMHENMHOro Toka. Teopema o nmupKysiauuu Bektopa H.
[IpumeHeHre TeopeMbl O LUPKYJISLUUU JUIsl pacdeTa MarHUTHBIX Mosield (MPSAMOJUMHEHHBIH TOK,
JUIMHHBINA COJIEHOM[, TopouJanbHas karymka). [Ipunuun cyneprnosunuu. Ilone Ha Kparo JUIMHHOTO
COJICHOMIA.

26. Cuna B3auMOJEHCTBMS NapayIeIbHBIX TOKOB (BBIBOA (hOpMYJIBI 4epe3 Teopemy O
HUPKYIIuu U Qopmyny Amiepa). UnciaeHHOe 3HaYeHHE MarHUTHOM mocTostHHOW. OmnpeneneHue
€AVHMILIBI CUJIBI TOKa B cucteMe CH.

27. IloTok BeKTOpa MarHMTHOM WMHAYKIMHM, €IWHHIBI u3MepeHus. llotokocuernsenue.
NunyktuBHOCTh L, enuHMIBl n3MepeHus. MHIYKTMBHOCTH MJIMHHOIO CoOJIEHOMAA. Pa3zMepHOCTB
MArHUTHOW MOCTOSIHHON [10 .

28. NHAYKTUBHOCTh [UIMHHOTO COJICHOMJA. OHEpPrus, 3allaceHHas B WHIYKTHBHOCTH.
[110THOCTH SHEPTUU MarHUTHOTO TIOJISL.

29. PaGoTta npu MeasieHHOM MepeMelleHMH TOKa BO BHEUIHEM MarHUTHOM moje. CBs3b
MeX1y paboTol U N3MEHEHHEM TIOTOKa Yepe3 KOHTYP C TOKOM.

30. BpamarenpHelii MOMEHT, AEHCTBYIOIIMM Ha KBaJpaTHYIO paMKy, NOMEIIEHHYI BO
BHEIIHEEe MarHUTHOE 1oJie. MarHUTHBIIT MOMEHT KOHTYpPa C TOKOM.

31. Marsnerukn. HaMarHMueHHOCTh BeELIECTBA BO BHEIIHEM MarHUTHOM moje. Bekrtop
HaMarHW4eHHOCTU. MosekynspHble TOKM. MarauTHas BOCHpUUMYUBOCTh. OTHOCUTEIbHAS MarHUTHAS
IIPOHULIAEMOCTb.

32. OpHoponHass HaMarHW4eHHOCTh cpedbl. CBsi3b  BEKTOpa HaMarHMYEHHOCTU C

TUIOTHOCTBIO TIOBEPXHOCTHBIX TOKOB. Daktop ¢opmbl oOpas3na (pasMarHuuuBaromii (axkrop) npu
M3MEPEHUH OTHOCHUTEJIbHON MarHUTHOW MpOHUIIaeMocTH. [Tone pa3MaranunBaHus.

33. Hua-, mapa- u ¢eppomarneTukd. KpuBas HamarHMUuMBaHUS (PeppOMarHETUKOB.
HamarunuenHocts HachileHus. JloMeHHas CTpyKTypa ¢peppomMarHeTika.
34. I'mcrepe3suc. MarHuTOXXECTKHE M MarHUTOMArkHe  marepuanbl.  OcrarodHas

HAaMAarHUYEHHOCTb M KOIPUMUTUBHas cuia. PabGora nepemarHnuuMBaHus. EnuHUIBI W3MepeHUs
MarHMTHOM MHAYKLMU U HallpsHDKEHHOCTH MarHuTHoro nojist B CU u I'ayccoBoil cucreMe enquHy, CBSI3b
MEXY HUMH.
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35. MarautHass MHAYKIMST U HAOpsDKEHHOCTh MAarHUTHOTO IO B Y3KOM BO3JYILIHOM
3a30p€ M BHYTPM MarHurtonposona. MarHutHas nens. BeiBoxg 3akoH OMa Juid MAarHUTHOW LieNU
(popmyna 'onkuHca) depe3 TeopeMy O HHMPKYJISUUMU BekTopa H. MarnutHoe CONpOTHUBICHUE U
MarHMTOABIIKYILAS CUIIA.

36. 3akon Dapajest AJig JIEKTPOMArHUTHOM MHAYKIIMU. BUXpeBOe 3JIEKTpUUECKOE MOJeE.
[IpaBuio Jlenma. CaMOUHAYKITUA.

37. Buxpesoe anextpuueckoe mnoge. Toxku @Pyko. Mx wuCnonb3oBaHuEe B TEXHHKE.
Nunykiumonueiit Harpes. [Ipuniun MarautHOM noaBecku. [lapazutHeie TOKH.

38. VYpaBHenuss MakcBemia JUisi MarHMTOCTaTUYECKOTO IMOJs B HMHTETPAJIbHOW U
nuddepernuanbHon hopme.

39. [TpeoOpazoBanue BekTOopoBB 1 H Ha rpanuie nByX MarHeTUKOB. 3aKOH MPEJIOMIICHHUS
BEKTOpPa MarHUTHON MHIYKLIUH.

40. B3aumnas naaykius. Koadgdunment B3aumuoi uaaykuuu. Tpanchopmarop.

4]. [lepemennsbiii Tok. ['eneparop nepemenHoro Toka. Ilepemennas DJIC. Bekropnas
JyarpaMma nmepeMeHHOr0 TOKa U HANPSHKEHUS.

42. KBazucranronapHbeie TOKH. Y CI0BUS KBa3UCTAMOHAPHOCTH. MOIIHOCTh IEPEMEHHOTO
TOKa, BBIJICJIIEMast HA aKTUBHOM CONPOTUBJICHUH. D(DPEKTUBHOE 3HAUCHUE TOKA U HATIPSDKEHUS.

43. AKTUBHOE U PEaKTUBHOE CONMPOTUBIICHUE MOCIEA0BATEIbHON LEMU EPEMEHHOIO TOKA.
Cneuru ¢a3 MeX1y TOKOM M HANPSHKCHHEM Ha aKTUBHBIX U PEaKTUBHBIX JJICMCHTAX.

44, EMKOCTh B LlemM NMEPEMEHHOTO TOKa. PeakTuBHOE compoTuBiIeHHE eMKocTH. CaBur
(da3bl MEXKIy TOKOM U HampspkeHueM. BekTopHas quarpamma.

45. NHayKTUBHOCTH B LeNd INEepeMEHHOro ToKa. PeakTuBHOE CONPOTUBIICHHE
WHAYKTUBHOCTH. CHBHT (a3bl MEXKIy TOKOM U HaNpsbKeHHEM. BekTopHas quarpamma.

46. [TapannenpHas Lenb NEPEMEHHOr0 TOKa. BekTopHas [uarpaMma TOKOB M HaNPsKEHHUH B
napasuienbHol uenu. imMnenanc napanineabHor nenu. Pe3oHaHC TOKOB.

47. [locnenoBarenbHas LeNb IEPEMEHHOIO TOKAa. BekTopHas nuarpamMma TOKOB U
HanpsbkeHul. MiMnenanc u peakranc. Pe3oHaHc HanpsKeHU .

48. AKTUBHasE MOIIHOCTb B TIOJIHOM TIOCIIEOBAaTENbHOM ILIENMH TMEPEMEHHOrO0 TOKA.
Koaddunment momuoctu (cos).

49. ITepexonnbie nponeccsl B RC-nienu. YpaBHeHue nepexogHoro npouecca. IlocrosHnas
BpPEMEHH 3apsjia U paspsiga KOHJIeHcaTopa.

50. Ilepexoansie mpoueccsl B RL-nienu. YpaBHeHue nepexoaHoro mnpouecca. IloctossHaas
BPEMEHHU YCTAaHOBJICHHS TOKA Yepe3 UHIYKTUBHOCTb.

51. Huddepenuupyromas  RC-nenouka.  YcinoBuss — HaOmoJeHUsT M BEIMYMHA
¢ depeHIIMPOBAaHHOTO CUTHAJIA.

52. Wuterpupytomas RC-nienouka. YcnoBus HaOMIOACHNUS U BEIMYMHA UHTETPUPOBAHHOTO
CUTHAJA.

53. Konebarenbupiit L-C koHTYp. YpaBHEHHE HE3aTYXAIOMIMX TapPMOHUYECKUX KOJIeOaHHiA
B KOHTYype. Pe3onancHas gactora konebanuii. ®opmyna Tommcona.

54. Koneb6arenbuplif R-L-C koHTYp. YpaBHEHHE 3aTyXaroUX TapMOHHUYECKUX KOJeOaHuH.

AMIuIMTYyIa ¥ dYacToTa 3aryxaromux kosieOanuid. JlorapupmMuyeckuii IEeKpEeMEHT 3aTyXaHusl.
Kputnueckoe conpoTuBieHue, anepruoandeckuii pa3psia. JJoOpoTHOCTs KOHTYpA.
55. [upkymsiiust BEKTOpa MarHWTHOTO TOJISL MPU HAIMYUU TIEPEMEHHOTO AJIEKTPUIECKOTO
nons. Tok cmemenus. [lonHas cucrema ypaBHeHuid MakcBeria.
Paznea I1I. CraTucTuyeckasi gusnuka U TepMOIMHAMMKA

1. JlamuHapHOe U TypOYJIEHTHOE T€UEHHE KUAKOCTH. Y paBHEHUE Hepa3pbIBHOCTH. BriBoN
ypaBHeHUs bepHymm 11t IBUYKEHUS HEC)KUMAEMOU KUIKOCTH.

2. VYpasuenue bepuymnu. Kputepuii BOKMOXHOCTHIIPEOPEKESHUS COKUMAEMOT0 Ta3a.

3. CxxumaemMocTh BOIBI. ['mapocrarnueckoe naBiaeHue u Gopmyna Topuuemmm - Kak
ciencTBue ypaBHeHus: bepuymmu. D¢ dext Marnyca.

4, 3akoH Ilackans. ['mapocraTudyeckoe MaBi€HUE KaK CIEICTBUE ypaBHEHUs bepHyiuid.

CxnuMaeMOCTb BOJIBI.
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S. BriBoj 3akona Apxumena.

6. VY CTOWYMBOCTD IIJIABAIOLIMX TEI - KaK CJIEICTBUE ACUCTBUS IAPBl CUJI - CUJIbI TSDKECTH U
cuiibl Apxumena. MeTaueHTp I1aBarollero Tejaa U KpUTepUH YCTOMYMBOCTH.

7. Wneanpupiii ra3z. TepmonuHamMudecKue IapamMeTpbl. OKCIEPUMEHTAJIBHBIE Ta30BbIC
3aKoHbI. TeMiieparypHble MKabl U cBA3b MeXAy HuMU (Llenbcus, KenbBuna, @apenreiira).

8. VYpaBHEHHE COCTOSHUS UIEATBHOTO ra3a.

9. 3akoH ABorajapo. VYHuUBepcadbHaz Ta30Bas NOCTOsSHHas. BwiBox  ypaBHEHUS
Menneneea - Knaiinepona. MoJisipHast Mmacca cMecu ra3oB. 3akoH JlaibToHa.

10. BbIBO OCHOBHOIO YpaBHEHMs MOJIEKYJISIPHO - KMHETUYECKOM Teopuu. MoieKyispHo-
KWHETHUYECKUI CMBICH TeMIepaTypbl. AOCOIIOTHBIN HOJIb.

11. MonexkyJsspHO - KHHETHYECKMM CMbICH Temueparypel. llocrosnnas boabnmMana.
CpenHekBagpaTHuecKasi CKOPOCTb IBUKEHUS MojieKyl. CTteneHu cBoOO bl ABMKEHUS MOJIEKYIL.

12. 3akoH paBHoOpacnpenenenus boiabimana.

13. Pacnpenenenue Moiekyi 1o ckopoctsM (pacnpezneneHue Makcsena). BoiBos 3HaueHus
HAUBEPOSATHON CKOPOCTH JBHKEHHUS MOJIEKYJI HJCAJIbHOTO Ta3a.

14. Cpenneapudmernyeckast U CpeHEKBaIpaTHIECKas CKOPOCTh MOJIEKYIL.

15. 3aBUCHUMOCTh KOHLIEHTPALlMW MOJEKYJ OT BBICOTHI B Ioje TsbkecTu. Pacmpenenenue

bonbimana - kak BEpPOATHOCTh COCTOSIHMS C TMOTEHIMalbHOM sHeprued W mpu temmeparype T.
DKCMoTeHIMaIbHAs aTMOc(epa MPU MOCTOSTHHON TeMITepaType.

16. Cpennee 4mCIIO COyIapeHHl B €IWHUIly BPEMEHH U JAJIUHA cBOOOIHOro mpobera
MoJieKyIl. CBsi3b MEXy HUMH.

17. [lepenoc Temma razoM. Bakyym, CBS3bp MeXAy XapakTepoMm IIepeHoca Teria Hu
KOHIICHTPALUEH MOJIEKYJI TIPU (PUKCHPOBAHHOM PACCTOSTHUU MEXKIY TOpsSYei U XOJIOTHON CTEHKOM.

18. O¢ddexTuBHbie nuaMeTpbl Mosiekyl. OmeHka pa3MepoB MOIeKyn — Boabl (p = 1 r/cm3 ),
(p = 13,6 r/cm3 ).Yucno coynmapeHudd W CpenHsisi JJIMHA CBOOOJHOTO Tpolera MOJIEKYJBI U HX
3aBHCUMOCTh OT TEMIIEPaTYpBhI.

19. SIBnenus mepeHoca - TEIIONPOBOAHOCTh, MU Py3usi, BHYTpEHHEE TpeHHUE. Y pPaBHEHHE
nepenoca. Pacuet koapduirienTa TermionpoBoHOCTH.

20. VYpaBHeHUs] TepeHoca Ui TEIUIONPOBOAHOCTH, NU(QPY3uH M BHYTPEHHEro TPEHUS.
Pacuer korddunmenta nuddysun.

21. 3akoH paBHoOpacnpeneneHus bonbimana. BHyTpeHHss sHeprusi mujaeaIbHOro rasa.
TemnoekocTh ra3za mpu NOCTOSTHHOM OOBEMeE.

22. CreneHu cBOOOMBI JBIKEHHMS MOJEKyNIbl. CBs3p Mexay TermoemMkocteio C u C

,ypaBHeHHe Maiiepa. OKBHM3aBUCUMOCTb TEIUIOEMKOCTH JIByX-aTOMHOIo rasa (Bomopoja) OT
TEMIEPATYPBI U €€ O0BSICHEHUS C TOUKH 3PEHUSI KBAHTOBOM (PU3UKHU.

23. Temnoemkocts uaeansHoro raza. C  C ,ypaBHeHue Maiiepa. OU3NYECKUI CMBICIT
ra30BOU ITOCTOSIHHOM.

24. Pa6ora ra3a npu pacmupenuu. ['papuueckoe nmpeacraBieHue padoThl.

25. BriBon hopMyiibl paboThl H30TEPMUUECKOM IIPOLIECCE.

26. Anunabatuyeckuii mpouecc, ypaBHeHusi Ilyaccona. Pabora pacmmpenus rasza mnpu
aanabaTHIecKoOM MpoIlecce.

27. Pabora raza npu uszomnporieccax. AHaINU3 U30MPOLIECCOB ¢ TOUKH 3peHUs 1-TO 3aKoHa
TEPMOJNHAMUKHU.

28. 1-e navano TtepmoauHaMuku. Pusznyeckuid cmbicn TemaoTel Q. MexaHu4ecKuit
SKBHUBaJIEHT Teria. Pabota mpu aguabatuyeckoM pacliupeHUH ¢ TOUYKH 3peHus 1-ro Havana.

29. [Tonutpomnuelid npouecc. BeiBoa ypaBHeHus monutponsl. M3onponeccsl u aauadara -
KaK YaCTHBIW CITy4ail MOJMTPOITHOTO MPOIleCcca.

30. VYpaBHEHHE  MOJUTPONMHOro  rmporecca. Pabora, coBepuiaemas Ta3oM  IpH
OTPHLIATEILHON U TMONI0KUTEIBHON TEIIIOEMKOCTH, MX I'pauuecKoe NpeCcTaBICHHE.

31. [uknmuueckuit  mpouecc. OOpatumble W HeoOpaTumble  mpouecchl.  Kasu-

paBHOBeCHOCTh. [lone3sHast paboTa IMKJIMYECKOTO TMpolecca ¢ TOYKH 3peHus |-ro Hadana
TCPMOANHAMUKHU.
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32. K.ILJ. muxnuyeckoro mporecca. Pabora raza npu agmabaTHOM paciiupeHuu. Lk
JIBUTaTells BHYTpEeHHero cropanus (uuxi OTTO) U ero K.IL.J.

33. WneanpHas TemioBas mamuHa. [{ukin Kapro. Ero MakcuManbHOCTb ¢ TOYKU 3pEHUS 2-
ro Hayajla TePMOJUHAMUKH.

34. 2-¢ Havano tepmoauHamuku. DopmymupoBka KensBuna wu Kiaysmyca. Hx
9KBHUBAJIEHTHOCTb.

35. [Muxn KapHo xak oOpaTumas TerjioBas MallnHA. XOJIOAMJIbHAs MallldHA U TEIIOBOM
Hacoc, ux K.I.j. nukia Kapho.

36. M3MeHeHne SHTPONUM MpH 00paTHMBIX Hporeccax. [IpuBeaeHHas TemaoTa uacaabHON
nukiandecko mamuuel. HepaBenctBo Kiaysuyca.

37. M3MeHeHHne SHTPONUU NpU OOpPaTUMBIX M HEOOpAaTHMBIX Mpoleccax. DHTPOMHS, Kak

byHKIMSA cocTosiHMs. BblunciieHne M3MEHEHHUs SHTPONUU MpPU HEeOoOpaTHUMBIX Ipoleccax. 3aKoH
BO3pACTaHUs SHTPOIUH U30JIMPOBAHHON CUCTEMBI (2-€ Ha4Yalo0 TEPMOAMHAMUKH ).

38. CBsi3p MeXIy DHTPONMHENH W BEPOATHOCTHIO MAaKPOCOCTOSHUSI CHCTEMBI Ha IMpUMEpE
00paTuMOro ¥ HeOOPATUMOTO U30TEPMHUUECKOTO pacupenus ra3a. @opmyna bomsimana.

39. OcHOBHOE TEpPMOIMHAMHYECKOE TOXKIECTBO. TepMOAMHAMHYECKOE HEPaBEHCTBO Kak
00bEIMHEHHOE BhIpaKeHUE 1-TO U 2-r0 HaYajd TePMOJUHAMUKH.

40. Ouranenuss H. CBs3p H ¢ Teriom, momyyaemom (OTAaBaeMOM) CHCTEMOW MpH
n3zobapuueckom nporecce. [Ipouece Ixoymnsa-ToMcona st uaeanbHOro rasa.

41. OHTaNbNM U yJeNbHAs SHTAIbNNA. AIra0aTHUeCcKoe TeUeHUE UICAbHON CKUMaeMoi

KUAKOCTH, €€ OIMCaHUE C NMOMOILIbI0 ypaBHEeHUs bepHymin. CKOpoCcTh UCTEUEHUS CKUMAEMOro rasa
4yepes3 y3Koe OTBEPCTHE.

42. PabGora rasa mnpu H30TEPMHUECKOM pACIIMPEHUU C TOYKU 3PEHHUSI OCHOBHOTO
TEepMOJIMHAMHUYECKOro ToxaecTBa. CBoOOAHAsA sHeprus. CBs3aHHas SHEPTHsL.

43. PeanbHbiil ra3. YpaBaenue Ban-nep-Baansca nms peaibHOTO raza. ®u3nyeckuii CMbICM
HOIPaBOYHbIX K03(uLmeHToB oObeMa -B U 1aBieHus -a. M3otepmbl Ban-nep-Baansca.

44, VpaBuenne Ban-nep-Baanbca s peanpHOro rasza - kKak KyOWYecKoe YpaBHEHHE
OoTHOCUTENBHO V ¢ napamerpoM P. M3orepmsbl Ban-nep-Baansca. Kputnueckue mapamerpet P,V | T
Y UX CBSI3b C A U B.

45. N3otepmbl peanbHOro rasza. JKHIKOCTb, Mmap M ra3, oOJacTH HX CYIIECTBOBAHUS B
koopauHarax (P, V). Kputnueckas Touxa.
46. Peanbuble kuakoctu u raspl. Hacelmennslii map. Kpusas ¢azoBoro paBHOBecwHs.

®dazoBble iepexosl 1-ro u 2-ro pona. Kputnueckast Touka 1 KpUTUYECKHUE TAPAMETPHI.
Pazpean I1I. OnTuka u KBaHTOBasA (pU3NKA
1. 3aK0oH TMPSMOJIMHEHHOTO pachpoCTpaHEHUsI CBETa. 3aKOH HE3aBUCHUMOCTH CBETOBBIX
nay4eil. 3aKOH OTpaKeHHUsl CBeTa. 3aKOH IMPEIOMIICHUS CBETa. 3aKOH OOpaTUMOCTU CBETOBBIX JIYYEH.
ITokazarens npenomiieHus. [TonHoe BHyTpeHHEE OTpaKEHHE.

2. Teopus ucTeueHus, BOJIHOBAs TEOpHUA. 3aBUCHUMOCTb MEXK/y MOKa3aTeIeM MPEeTOMICHUS
Y CKOPOCTBIO CBETA B BEILIECTRBE.

3. [Tpunuun ®epma. OnTudeckas AJIMHA MTyTH.

4, Cxopocth cBeta. AcTtpoHoMuueckne HaOmoaeHust Pémepa. OmpeneneHue CKOPOCTH
cBeta o abeppauuu cBera bpennu. OnbiT ®uzo. OnsiT @yko 1 Puzo. OnsiT MaiikenbcoHa.

5. CBeroBoil MOTOK. DYHKINS BUTHOCTH.

6. DOTOMETPUYECKHUE BEIMYNHBI U UX €IUHUILIBI.

7. OCHOBHBIE TIOHSITUS W ONpeAesieHus] (TOMOIICHTPUYECKHH MYUYOK,; acTHTMaTHYecKas

Pa3sHOCTh; TOYEYHOE WJIM CTUTMaTHYeCKOoe M300pakeHHue; NEHCTBUTENIbHOE U MHUMOE M300pakeHus;
COTPSKEHHBIE TOYKU; TPOCTPAHCTBO MPEAMETOB U MPOCTPAHCTBO U300PAKEHUIN).

8. IlenTpupoBanHas ontudeckas cucreMa. Pokycel. DokanbHbIE IVIOCKOCTU. JIMHeElHOE
yBeJIMYEHHE. [ TaBHBIE TOUKH U TJIaBHBIE TJIOCKOCTU. OnTrdeckas cuia. @opmyna Herotona.
9. ITpononpHOEe yBenuueHue. YriaoBoe yBenuueHue. CBA3b MeXAy JIMHEWHBIM,

IMPOAOJBbHBIM U YIJTIOBBIM YBCIUMUYCHUSIMMU.
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10. CrnoxeHue onTuueckux cucreM. Onrudeckas cucrema cymmapHoi cucremsl. @opmyna
KapIMHAJIBHBIX IIJIOCKOCTEH CyMMapHON CHCTEMBI.

11. [Ipenmomnenne Ha cdepuyeckoil mnoBepxHocTU. [lapakcmanbHblie ny4du. Teopema
Jlarpanxa-I 'enbmrodblia.

12. JInnza. Tonkas nuH3a.

13. [Torpemnoctu onTrueckux cucreM. Onruyeckue npudopsl.

14. CseroBasi BosiHa. MHTeHCHBHOCTH cBeTa. CBSA3b MEXKAY HHTEHCHBHOCTBIO CBETa M
aMILIUTYI0M CBETOBOM BOJIHBI.

15. WuTtepdepeniuss cBETOBBIX BOJH. lIpoAomkuTenbHOCTh Imyra BoiH. OnTudeckas
pazHocTh xo1a. 3epkasia @penens. bunpuzma Openerns.

16. WuTtepdepeniuss MHOTHX BOJH. BekropHas amarpamMma. YCIOBHS JUIS TJIaBHBIX
MaKCHMYMOB U UHTEP(PEPEHIIMOHHBIX MUHUMYMOB.

17. ITpunnun I'toiirenca — @penens.

18. 3oubl  @penens. OOocHOBaHHWE € TOYKH 3pEHHS BOJHOBOM ONTHUKH 3aKOHA
IPSMOJIMHEHHOTO PacIpoCTpaHEHHsI CBETA.

19. Hudpakaus OpeHens oT MPOCTSHIMX MTPerpa.

20. Hudpakuus OpayHrodepa OT menn 1 Ha KPYTJIoM OTBEPCTHH.

21. JudpakimonHas pemerka.

22. Judpaxnus Ha IPOCTPAaHCTBEHHOM PELIETKE.

23. ['onorpadwus.

24. Hucniepcust cBera.

25. ['pymmoBasi CKOPOCTb.

26. Kraccudeckast 2IeKTpOHHAs TEOPHsI TUCTIEPCUU CBETA.

217. [TormomieHue u paccessHUE CBETA.

28. Uznyuenue BaBunosa-Yepenkona.

29. 3aKOHOMEPHOCTH B aTOMHBIX CHEKTpPaX.

30. Monenbs atoma ToMcoHa.

31. OnbITH TIO paccesHUIO -yacTHll. SnepHas mozens aroma. KonuyecTBeHHasl TeOpHs
paccesaust -yactuil. ®opmyna Pesepdopra.

32. IToctynartel bopa. OnbiT ®panka u I'epua.

33. DnemeHTapHas 00pOBCKasi TEOPUS BOAOPOTHOTO aTOMA.

34. I'mnoresa ne-bpoiinst. BoaHOBBIE CBOMCTBA BEIIECTBA.

35. KBaHTOBOMEXaHMYECKOE  ONMWCAaHWE  JBWXKEHHS  MHKpodacTui.  COOTHOIIEHHE
HeonpeneneHHocTei ['elizendepra.

36. VYpasuenue lllpennnrepa. BomHoBas ¢pyHKIHS.

37. CgoiicTBa BosHOBO#M QyHKIMU. KBaHTOBaHueE.

38. JIBroKkeHre CBOOOIHOM YaCTHIIBI.

39. YacTuua B 6eCKOHEYHO TITyOOKO# MOTEHIINAIbHOM sSMe.

40. [IpoxoxkaeHre YacTuIl Yepe3 MOTCHIINAIBHBINA Oapbep.

4]. AToM Bogopoa.

42. CocTaB U XapaKTepHCTUKA AaTOMHOTO SIIIPaA.

43. Macca u sHeprus cBs3H a1pa.

44, IIpupoaa saepHBIX CHUIIL.

45, PagnakTHBHOCTE.

46. SnepHble peaknuu.

47. [enenwue siaep.

48. TepMosiiepHbIe peaKkIuu.

49. DneMeHTapHBIC YACTUIIBI M BHJIBI B3aUMOICHCTBUH.

50. Metonpl HabmomeHusi ameMeHTapHbIX dvacTull. Kamepa Bunbcona. Ily3sippkoBast
Kamepa. MckpoBbie kamepsl. MeTo1 OTOIMYIBCHIA.

51. YacTUlbl 1 aHTHYACTHULIEL.

52. Heiitpuno.
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0asuioB).

6.3. MeTonu4eckue MaTepualibl, ONPEISIISIFOIINE TPOLEAYPhI OIICHUBAHUS
OneHka 3HaHMKA MPOU3BOIUTCA HAa ocHOBe OawtoB BPC Ttekymiero kontposst (Makcumym 100

Ne

HaunmenoBanue o1ieHOYHOTO
CpencTBa

Kpatkas xapakrepuctuka
OLIEHOYHOI'O Cpe/ICTBA

Bun xoMIniekranuu
OLICHOYHBIM
cpencteoM B DOC

Tect

Cucrema
CTaHJapTU3UPOBAHHBIX
3aJIaHKH, TTO3BOJIAIONIAS
ABTOMAaTU3UPOBATH
MPOLEAYPY U3MEPEHUS
YPOBHS 3HAHUN U YMEHUH
oOyuarolerocs.

Dol TECTOBBIX
3aJJaHUM.

JlaGopaTtopHnast pabora

CpenctBo npoBepKu
YMEHHI IPUMEHSTh
IMOJTYYCHHBIC 3HAHUS JJIA
HPaKTHKH OIPEICTICHHOTO
THIIA 110 TEMEC HUJIN
pazneny

[Tepeuens Tem
J1a00paTOPHBIX padoT.
Meroanueckue
YKa3aHUs

KoncnexrtupoBanue

CrnocoOcTByer
CaMOCTOSITEILHOMY
OCYIIECTBIICHUIO
CTYJIEHTOM
MBICITUTEIIbHOMN
nepepaboTKu U
MMUCbMEHHOU (PUKCAIIUH
OCHOBHBIX TIOJIOKEHUI
Hay4YHOTO TEKCTA.
Hanucanue koHcmekTa
TO3BOJIIET CTYICHTY
HAY4YUTHCS paboTaTh C
Hay4yHOU MH(pOpMaLMei:
OCMBICTISIT,
aHATM3UPOBATH,
CHUCTEMAaTU3UPOBATD,
000011aTh, TPYIITUPOBATS.

Ilepedens Tem mis
KOHCIIEKTUPOBAHHS.

TBOp‘{CCKOC 3aaHuc

YactuuHo
periaMeHTHPOBAHHOE
3a/1aHKe, UMEIoIIee
HECTaHJIaPTHOE peIIecHUE
Y MO3BOJISAOIIIEE
JTUAarHOCTUPOBATh YMEHUS,
WHTErpUPOBATH 3HAHUS
pa3IUYHBIX 00JIaCTeH,
apryMEeHTHPOBATH
COOCTBEHHYIO TOUKY
3peHus. Moxer
BBITIOJTHATHCS B
WHIUBUAYATEHOM
MOPSAJIKE WIN TPYIIION

TeMbl rpynmnoBbIX
A/nim
WHIUBUIYaIbHBIX
TBOPYECKUX 3aIaHUM.
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o0ydJaronmxcs.

CobecenoBanue

CpencTBo KOHTpOJISL Ha
PAKTUYECKOM 3aHATHUH,
OpPTraHU30BaHHOE KaK
crenyanbHas oecena
MIPETo1aBaTes C
o0y4aroiuMcs Ha TEMBI,
CBSA3aHHBIC C U3y4aeMOM
JHUCIUIUIMHOM, U
paccurTaHHOE Ha
BbISICHEHHE 00beMa
3HAHUN 00YYaIOIIErocs Mo
oTpeieIeHHOMY pa3ieny,
TeMe, mpodseme.

Kommnekt Bonpocos
JUIsl YCTHOTO ompoca
CTYJICHTOB.

[lepedyens BOpoOCOB K
9K3aMeHy. 3ajaHust
JUTSl IPAKTUYECKOTO
3aHATHUA.
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7. IlepeyeHb OCHOBHOI M JONOJTHUTEJIBHOM Yy4eOHOH JIUTEPATYPhI, HE00X0AMMOH /IS OCBOCHUS

JUCHHUILIHHBI
[=)
= g 2~
“? =35 a v S aEw
A s wEZc |ZEFEZEQ
BTOP, HA3BaHHE, MECTO U3/IaHNS, -g- < 22 = 2 E cg3A
No | W3AATEILCTBO, FOX M31aHHS yueoHoii 2 < 23 = : S = :" S O
" | JuTepaTypsl, BUI H XapaKTEPUCTHKA @ o o %é = > E = Eg
HHbIX HH(OPMAIHOHHBIX PeCypcoB = % S £ 2 = E=EU
= SES | Ao =R
= %8 =S =M
= =
== o
OcHoBHasi IuTEpaTypa
Ocenemuuk 10.C. dusuka.
MoayinpHEII Kype OIS TEXHHUYECKHUX
1 Y ype A ¥ YMO 25
By30B YueOHoe mocobue  M.: FOpaiir,
2014
Hmutpuesa E.N. duszuka s httD://WWW. i
WH)KEHEPHBIX CIIEHAbHOCTEH YueOHOoe p- P
2 - 30 rbookshop.ru/
rnmocooue Caparos: Aii [Tu Op 729
Menua, 2012
Tpodumona T.U. Kypc ¢pusuku
3 | Yuebnoe nocodbne M. Briciras 30
mikoia, 2002

JlonoJIHUTeIbHAS JIUTepaTypa
I'punKpyr M.C. JlaGopaTopHbIii
1 | npaktuxkym no ¢usuke YuebHoe nocodue 7
CII6.: Jlaus, 2012
Tpodpumona T.N. COopHuK 3amay 1o
2 | ¢pusuke c pemieHUsIMU Y yeOHOe 1ocobue 30
M. Bricmias mkoia, 2003
Kum 4. /1. COopHuk  1abOpaTOPHBIX
pabot no kypcy "®uzuka"  YuebHoe

3 nocobue Mupnsiii: MIITU (p) CBDY, 30
2018
4 Uponos N.E. 3agaun mo obmieit ¢pusnke MO 30

yuebHoe mocoone  CII6.: Jlanp, 2005

3 Jlnst yno6CTBa IPOBEICHHS €XKEr0HOr0 OGHOBICHHS [IEPEUHs OCHOBHOMN U IOMOMHHTEILHON yaeGHOi TuTepaTyphl
PEeKOMEHAyeTCs pa3MellaTh pas/es 7 Ha OTIEIbHOM JINCTE,C 00s13aTebHONH OTMETKON B YueOHoH Oubnnorexe.
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8. IlepeyeHnb pecypcoB HH(OPMANIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu « UHTepHeT» (1aJ1€ee
ceTb-VHTEpHET), HEOOXOAMMBIX IJISI OCBOEHU S TUCUUIIIMHBI

Tabmuibl cTaHIAPTHBIX CIIPaBOYHBIX AaHHBIX. DyHaameHTanbHbie | WWW.doCs.cntd/ru/docu
(bu3nIecKre KOHCTAHThI ment/1200100402/.
CropaBounblii marepuan no ¢usuke. TabnuuHble TaHHBIE. www.fizportal.ru/help/
CJZ10 Moodle https://yagu.s-vfu.ru/

9. OnncaHue MaTepPUAILHO-TeXHHYECKOI 0a3bl, HEOOX0AUMOIi 1J151 OCYIIeCTBICHUS
00pa3oBaTeIbHOIO NMpouecca no JMCHUIIHHE

YueOHasi ayauTopus Uis MPOBEACHUS 3aHATHH JIEKIMOHHOTO THUIIA, 3aHITHH CEMHHApPCKOIrO THIIA,
KYpPCOBOTO TMPOSKTUPOBAaHMs (BBIIOJHEHUST KYPCOBBIX pa0OT), TPYMIOBBIX W WHAWBHIYATbHBIX
KOHCYJIbTALIMiA, TEKYIIEr0 KOHTPOJIS M IPOMEKYTOUHOM aTTecTanuu (ayms.Ne 407)
[lepevyeHb OCHOBHOTO 000py/IOBaHMs, y4eOHO-HATJISAHBIX TOCOOUI:
Jlaboparopnas ycranoBka JIKM-1 (1 mir.); JlaGopaTopnas ycranoska JIKT-2 (1 m.); JTaboparopnas
ycranoBka JIKT-9 (1 mr.); JlabopaTopHnas ycranoska JIKD-1 (1 mrt.); JIabopaTopHnas ycranoska JIKO-
1 (1 rr.); JTabopatopuas ycranoska JIKK-01 (1 wt.); JlabopaTopHbIii 1eMOHCTPAIIHOHHBIH KOMILIEKC
@®JIK (1 mw.); Cron ¢pusnveckuit taboparopusiii (4 mr.); Cromn (4 mrt.); Ctyn (16 mT.)
YueOHast ayauTopusi JUis MPOBEACHUS 3aHATHH JIEKIMOHHOTO THUIIA, 3aHSITHA CEMHHApPCKOTrO THIIA,
KypCOBOTO TIPOSKTHPOBAaHMS (BBIIOJIHEHUS KYPCOBBIX pa0OT), TPYMIOBBIX W HWHIAWBHIYATbHBIX
KOHCYJIbTAIMi, TEKYIIIET0 KOHTPOJIS M IPOMEXKYTOUHOM arTectanuu (ayma.Ne 204)
[lepevyeHb OCHOBHOTO 000pyIOBaHMs, y4eOHO-HATJISAHBIX TOCOOUI:
VY bTpakopoTKOPOKYCHBIN MHTEPAKTUBHBIN MPOEKTOP C CEHCOPHBIMH (GYHKIUSAMHU MynsTuTad Epson
EB-595Wi (1 mt.); Kadenpa (1 mrt.); ocka nepekarnas (1 mr.); Cron (29 mrt.); Cryn (57 mr.);
[Tomemenue ans camocTosTenbHON paboTel, (ayn. 504 Meauateka) r. Muphslii yin. OityHckoro, 14
Mouno6nok Lenovo (8 mt.); Cton komnbroTepHsbiit (12 mt.); Kpecno (12 mr.); Cremnax (1 mwrT.);

10. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yEeMbIX PH OCYLIECTBJICHUHU
o0pa3oBaTeIbHOIO NMpoLecca Mo AUCHUIIHHE, BKJIIYAs NepevyeHb NPOrpaMMHOro odecrievyeHust
1 HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM
10.1. Iepeyenp HHGOPMAIMOHHBIX TEXHOIOTHIA, HCIIOJIB3YEMbIX TIPU OCYIIECTBICHUH
00pa3oBaTeNBLHOrO MpoIiecca M0 AUCHUILITUHE

[Ipu ocymecTBieHnn o0pa3zoBaTENBLHOTO MpoIecca MO UCIUIUIMHE UCTIOIb3YIOTCS CIEAYIOLINe
UH(POPMALIMOHHBIE TEXHOJIOTHH:
® JCIOJb30BaHUE CIIEIUATMN3NPOBAHHBIX U O(PUCHBIX TPOrpaMM, HHPOPMAITUOHHBIX CUCTEM;
e oOpraHM3anus B3aUMOJEHUCTBUS C OOYYaIOUIMMUCS TOCPEeNCTBOM 3JeKTpoHHON moutel U CIO
Moodle.

10.2. IlepeyeHb MPOrpaMMHOT0 00ecTeYeHUs

[TporpammMHoe o0ecrieueHue:
[IpenocraBneHne TeIeMaTHUECKUX YCIAYyr MOOCTyma K cetu uHTepHeT (moroBop Ne3101/2020 ot
01.02.2020 r. Ha oka3zaHHe YCIYr MO MNPEIOCTABICHUIO TEIEMAaTHUYECKUX YCIYr JOCTyNa K CETH
Untepuer ¢ «MupHuackue kabenpHbie cetu (MKC)» muue UWII Knemenko Bacuinns
Anekcanaposuua. Cpok neiictBusi nokymeHTa: 1 rox); Ilaker nokanbHBIX O(UCHBIX MPOTpaMM JAJIs
paboTtsl ¢ nokymeHTamu (uueH3us Ne62235736 ot 06.08.2013 r. AO «CodtJlaiin Unurepuer Tpeita»
Ha MpaBo Hcrnosb3oBaHue mnporpamMMm mins OBM: Microsoft (Windows, Office). Cpok nelictBus
JOKyMeHTa: OeccpouyHo) JIMIIEH3MOHHOE AaHTUBUPYCHOE NpOrpaMMHOE obOecriedeHrne (JIULeH3Us

“B mepeune MOryT GbITh YKa3aHbl Takie MH(BOPMAIHOHHBIC TEXHOIOTHH, KaK MCIOJb30BAHME HA 3AHATHAX HJICKTPOHHBIX M3IaHMIl (YTEHHE JEKUMil ¢
UCIIOJIB30BAHUEM ClAW/A-TIPE3CHTAlNH, 3JICKTPOHHOrO Kypca JIEKLUMH, rpauuecKuX OOBEKTOB, BHJEO- ayauo- MaTepuanoB (depe3 IMHrepHer),
BUPTYaIIbHBIX JTa0OpaTOPHH, MPAKTUKyMOB), CIICNUATU3HPOBAHHBIX U O(GUCHBIX MPOrpaMM, MH(GOPMAIHOHHBIX (CIIPaBOYHBIX) CHCTEM, 0a3 NaHHBIX,
OpraHH3aIys B3aUMOEHCTBHS C 00yJaIONIMMHUCS IOCPEICTBOM JIIEKTPOHHOH IOYTHL, (opyMoB, MIHTepHET-IpyMII, CKaHII, YaThl, BUACOKOH(EPEHICBA3b,
KOMITbIOTEPHOE TECTHPOBAHME, IMCTAHLMOHHBIC 3aHATHS (OIMMIHMAzbl, KOH(EpeHIMH), BeOMHAp (CEMHHAp, OPraHM30BaHHbBINM Yepe3 IHTepHer),
HOATOTOBKA HPOEKTOB CHCIIOIb30BaHUEM IEKTPOHHOIO O(hIca WM 0O00T0UKH) U T.II.
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http://www.fizportal.ru/help/
https://yagu.s-vfu.ru/

NeNe280E-201026-063024-583-1308 ot 26.10.2020 r. 3A0 «Jlaboparopus Kacmepckoro». Cpok
nercTBusl gokymeHTa: ¢ "26" oktsaops 2020 r. mo "03" nHos6ps 2021 r.); IIporpamma mns DBM:
l'opoBas moanucka Ha ZOOM busnec na 30 opranuzaropos (oroBop Ne§8 ot 22.09.2020r. ¢ OOO

«Alitek MHpo» Ha mepemady npaB HCIOJIb30BaHUSA MporpaMMmHoro obecredeHus. Cpok AencTBUs
JOKyMeHT: | rox (xomus)).
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JHUCT AKTYAJIN3AIIMUA PABOYEN IPOT'PAMMBI JJUCIHUILINHBI

b1.0.14 ®uzuka
VYueOHblii BrecenHble H3MeHEHUA IIpenonasarens IIporokon 3acenanus
ron (®HO) BBIITyCKaIOIIeH
kadenpsi(nata,Homep),
®UO 3aB.kadenpoi,
MOJIUCH

B mabnuye yxazvieaemcs monvko xapaxmep usmenenuu (Hanpumep, usMeHeHue memvl, CRUCKA UCIMOYHUKO8 NO meMe Uiy
memam, Cpeocms NPOMEdNCYMOUHO20 KOHMPOASL) € YKa3anuem nyHkmoe paboueil npoepammvl. Camo coodepoicanue
U3MeHeHUll 0YOPMAAECI NPUNONCEHUEM NO CKEO3HOU HYMeEPayulL.
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