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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Llenb TUCIMITITUHBL:

* U3yYUTh (PU3MUECKHUE SBJICHUS U 3aKOHBI (DU3MKH, TPAHHIIBI UX MPUMEHHUMOCTH, IPUMEHEHNE 3aKOHOB B
BOKHEHIINX MPAKTHYECKUX MPUIOKEHUSIX; MO3HAKOMHUTBCS C OCHOBHBIMH (DU3UUECKUMH BEITUYNHAMHU,
3HATh WX OIpEIeNIeHHe, CMBICT, CHOCOOBl M EAWHUIBI WX W3MEPeHHs; MpeJCTaBIiATh cebe
¢byHnaaMeHTaIbHbIE (U3HMUYECKUE OMBITHI U UX POJIb B PAa3BUTHHM HAyKH, 3HATh HA3HAYCHHWE W MPUHIIMIIBI
neicTBUS BaKHEWIINX (prU3HdIecKux MpuOOpoB;

* mproOpecTH HaBBIKK PabOTHI ¢ MpUOOpaMu U 060PYIOBaHUEM COBpEeMEHHOU (pu3rueckoil JabopaTopuu;
HaBBIKU HCIIOJIb30BaHMS PA3JINYHbIX METOAUK (PU3NIECKUX U3MEPEHUI U 00pabOTKH SKCIEPUMEHTAIBHBIX
TAaHHBIX; HABBIKU NPOBEACHUS (PU3MUECKOr0 U MAaTEMATUYECKOTr0 MOJEIMPOBAHUSA, a TaKkKe MPUMEHEHUs
METO/MOB (PU3UKO-MATEMATHYECKOTO aHalM3a K pEIICHHI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX U
TEXHUYECKUX MpoOIeM;

* YSICHUTH JIOTHYECKHE CBS3HM MEXIY pa3lienaMu Kypca (GU3UKH, BEIPaOOTAaTh MpPEACTaBICHHE O TOM, 4TO
¢u3uKa SBISETCS YHMBEPCAJIbHOM 0a30i I TEXHMYECKHX HAyK, M 4YTO Te€ (DU3NYECKHE SBICHUS H
[POIIECCHI, KOTOPBIE NTOKa OTPAaHMYCHHO MPUMEHSIOTCS B TEXHUKE, B OyAyIeM MOTYT OKa3aTbCsl B LIEHTPE
HOBAaTOPCKHX JIOCTH)KEHUHM MH)KEHEPHON MBICITH.

3agauu TUCIUILIUHBL

B pe3synbraTe M3ydeHUs NUCLMIUIMHBI OOydaroIIUICs NOJDKEH (IIPOEKTHPYEMBbIE PE3yJbTaThl OCBOEHUS
TACITUTIITHBI )

3HATh:

- OCHOBHBIC (PM3MUYECKHE SIBICHHUS M MPOIECCHl, HA KOTOPHIX OCHOBAHBI MPUHIHIBI AEHCTBHS OOBEKTOB
npoQecCHOHANBHON AeATENIFHOCTH, 00JIACTH U BOZMOKHOCTH ITPUMEHEHUS Pu3ndeckux 3¢ dexTos;

- (yHmaMeHTaNbHbIE TMOHATHUS, 3aKOHBI M TEOPUHM KJIACCHUECKOW M COBPEMEHHOW (PU3MKM, T'paHMIIBI
MPUMEHUMOCTH OCHOBHBIX (PH3MUECKUX MOJETEH;

- OCHOBHbIE (PU3MYECKHE BETUUNHBI M KOHCTAHTBI, UX ONPEeJICHHs] U eIMHUIIbI U3MEPEHUS;

- METOABI (PU3UYECKOTO UCCIIEAOBAHMS, B TOM YHCIIE METOAbI MOEIUPOBaHUS (PU3NYECKUX IIPOLIECCOB;

- METOABI penieHus PU3NIECKUX 3a1ay, BaXKHBIX JJIsl TEXHUYECKUX MPUIIOKEHHIA;

- (huznvecKrue OCHOBBI U3MEPEHHIA, METOIbI U3MEPEHHS (PU3NUIECKUX BEITUIHH;

- TEXHOJIOTHH pabOTHI C PA3TUYHBIMU BHIAMH HHPOPMAITIH;

YMETB!

- BBIJICJIATH (PU3HUYECKOE CO/IEPKaHUE B CUCTEMAaX U YCTPOMCTBAX pazIMyHON (PU3HUECKON PUPOJIBI;

- OCYLIECTBIATh KOPPEKTHOE MAaTeMaTHYeCKOE ONMUCAHUE (PU3NYECKUX SIBJICHUH B TEXHOJIOTMYECKUX
npoleccax;

- CTPOUTH M AQHAU3UPOBATH MaTeMaTUYECKUE MOAEIH (PU3NYECKUX SBICHUN U MPOLIECCOB MPU PEIICHUH
MPUKJIaIHBIX 331a4;

- pemaTh THIIOBBIE 33/Ja4M 10 OCHOBHBIM pa3zieiaM (PHU3MKH, WCTONB3YS METOAbl MaTeMaTH4eCKOTO
aHaJM3a U MOJCIMPOBAHMUS;

- IPUMEHATH MOHATHUS, (U3NYECKUE 3aKOHBI M METOJBI PEHICHHUs 3a7ad JUIS BBITOJHEHUS TEXHUYECKUX
pacyeToB, aHAIN3a U PELICHUS IPAKTHUECKUX IMPoOIeM, IPOBEACHUS UCCIIEI0BAaHUH B IPO(ecCHOHAIBHON
NesITeNbHOCTH;

- IPUMEHSATh COBpPEMEHHOE (hruzndeckoe 0O60pynoBaHKHE U MPUOOPHI MIPU PELICHUU MPaKTHUECKUX 3ajad,
MCII0JIb30BaTh OCHOBHBIE IIPUEMbI OLIEHKH MOTPEIIHOCTU U 00paOOTKHU JJaHHBIX 3KCIIEPUMEHTA;

BJIAJICTh:

- METO/IaMH aHaNN3a GU3NUECKUX SBICHUH B TEXHHUECKUX YCTPOWCTBAX M CUCTEMAX;

- HaBBIKAMHU MPAKTHYECKOTO MPUMEHEHHUS 3aKOHOB (PM3UKH, B TOM YHCJIE MTPHU MPOSKTUPOBAHUH U3JEIUI 1
MPOIIECCOB;

- METOJaMHM TEOPETUYECKOTO0 HCCIEAOBAaHUS (PU3MUYECKHX SBIEHHH M IPOIECCOB, IOCTPOCHHS
MaTeMaTHYEeCKUX U (PU3NYECKUX MOJIeIIell peabHbIX CUCTEM, PELICHUs (PU3MUECKHX 3a/1a4;

- HaBBIKAMU HUCIOJIb30BAHUS OCHOBHBIX (PU3NYECKUX IPUOOPOB;

- METOJJAMHU HKCIEPHUMEHTAIILHOTO (PU3UUECKOT0 UCCIe0BaHus (IJIaHUPOBaHKE, IOCTAHOBKA U 00paboTKa)
TAHHBIX OKCIIEPUMEHTa, B TOM YHCJIE C WCIOJb30BAHUEM IIaKETOB CTaHIAPTHOTO MPOTrPaMMHOTO
oOcCIIeUeHNS ),




|- HaBBIKaMW IPUMCHCHU A 3HaHWI B 00J1aCTH (1)I/I3I/IKI/I IJI1 U3YUCHUA APYTUX JUCHUIIIINH.

1.2. M3y4yaemble 00beKThI AMCHMIINHBI

HpeILMeTOM OCBOCHU NUCHUIIIUHBI ABJIAIOTCA CICOYIONUC OOBEKTHI:

° (bl/ISI/IT-ICCKI/Ie SIBJICHUSA U ITPOLECCHI B ITPHUPOAC U TEXHOTCHHBIX CUCTEMAX,
° (1)I/ISI/IT-ICCKI/IC 3aKOHBI, OITMCBIBAIOIINE 3TU ABJICHUA U IIPOLECCHI;

° HpI/I60pH JJIA UCCIICAOBAHUA (1)I/I3I/ILICCKI/IX CHCTCM,
* MCTOAbI UCCIICAOBAHUA (1)I/I3I/Iq€CKI/IX CHUCTEM,

* MeToAbl (QOPMANTM30BAaHHOTO OMHMCAHUS (U3NYECKUX CHUCTEM, B TOM UHCIE CpPEACTBAMH
MaTEMATUYECKOTO U KOMIIBIOTEPHOTO MOJIETIUPOBAHHS.

1.3. Bxoaublie TpedoBaHus
|He IPEyCMOTPEHBI

2. IlinanupyemMble pe3yJbTaThl 00yUYeHUs 10 TUCHHILIMHE

I WnaukaTtop 1ocTHxREeHUs
K Wnmexc gaHpreM},Ie PESYIBTATBL | -y \irieTeHITHH, ¢ KOTOPBIM Cpencria
OMITCTCHIMS HHOUKaTOpa OOYHCHIA 110 TNCINIUIMHE COOTHECCHBI INIaHUPYEMBIC OLICHKH
(3HATH, yMETS, BIafeTh) pe3ybTaThl 00y4YeHUs

OIIK-1 NA-10IIK-1 [3Haer: 3HaeT NpUHUUIIUAIbHbIC Tect

— OCHOBHBIC (PU3NYECKHE
SIBJICHUSI 1 OCHOBHBIE
3aKOHBI (PU3UKU, TPAHULIBI
UX MPUMEHUMOCTH,
BO3MOKHOCTHU
WCIIONTb30BAHUS B
MPAaKTHYECKUX
NPUITIOKEHUSX;

— Ha3HAUCHUE U MIPUHLIUI
JIEMCTBUS BaXKHEHIIINX
(huzmdeckux nMpuobOpoB u
00BEKTOB
podeccuoHaIbHON

eI TeTLHOCTH, CPEJICTB
U3MEPEHUN U KOHTPOJIS;
— METO/bI PEIICHUS
(hu3mveckux 3aaad,
COOTBETCTBYIOLINX
PJIeMEeHTaM
npodeccuoHaIbHON
NESTEIbLHOCTU

0COOCHHOCTH 3a]a4
poQeCCUOHATTLHOM
NESITEIBHOCTH C YYETOM
OCHOBHBIX TpeOOBaHUit U
MOTpeOHOCTEH HEPTETa30BOM
oTpaciu




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

OIIK-1

WJ1-2011K-1

YMEeT:

— aHATTM3UPOBATH U
OOBSICHATH IPUPOIHBIE
SIBIICHHSI U TEXHOTCHHBIC

A eKThI ¢ mo3uIHiA
(byHIaMEHTaIbHBIX
(buznyecKux
MpEICTAaBIICHHUI;

— YKa3bIBaTh, KAKHE 3aKOHBI
OTIHCHIBAIOT TAHHOE SIBJICHHE
i 3G deKT, BBIACIATH
(uznyeckoe conepkaHue B
MPUKIIAIHBIX 33]a4aX,
NPOBOAMTH TIOMCK U
CHCTEMAaTU3AIHIO
COOTBETCTBYIOIIEH
nHpOpPMaLUH;

— MICTIOJIB30BATh OCHOBHBIC
HOHSITHS, 3aKOHBI U MOJICITH
(u3uKH, onepupoBaTH UMU
TUISL peIICHUS] TPUKIIAIHBIX
3ajau;

— IIPUMEHSTh METObI
(hU3HKO-MaTeMaTHIeC "KOTO
aHaIM3a JUIs PEeIeHMs
NPUKIAIHBIX 33124,
UCTIOJIb30BaTh aJICKBaTHBIC
METOAbI (PU3UIECKOTO U
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS U pacyera ¢
NpUMEHEHUEM
[IPOTPAMMHBIX CPEJICTB

YMeeT pemarth 3a1a4u
MpoQeCCUOHATTLHOM
NEeSITENFHOCTH C YYETOM
OCHOBHBIX TpeOOBaHUil U
noTpebHOCTEN HeTera3oBoit
oTpaciu

NunuBuayansH
o€ 3aJaHHe

OIIK-1

WJ1-301TK-1

BJIAJICCT:

— HaBBIKAMU UCTIOIH30BAHUS
OCHOBHBIX 001Ie(hU3UIECKUX
3aKOHOB U MPUHIIUIIOB B
BOXHEUIINX MPAKTUYECKUX
HNPUIIOKEHUSX, METOAaAMU
peILIeHUs TUIIOBBIX 3a/a4;

— HaBBIKAMU MCIOJIb30BAHUS
METOJIOB (PH3UIECKOTO H
MaTeMaTHIECKOTO
MOJICIIUPOBAHUS B
WH>XEHEPHO! MPaKTUKe,
aHanuza u

Bitameer HaBBIKaMU pellaTh
MPOM3BOICTBEHHBIC U (TN )
HCCIIE0BATEIBCKUE 3a1a41
MpoQeCCUOHATTLHOM
JESATEILHOCTU C Y4€TOM
OCHOBHBIX TpeOOBaHUIl U
MOTPEOHOCTEH HeTETa30BOM
oTpaciu

3amuTa
nmabopaTopHOi
paboThI




Nupukatop nOCTHKEHUS
Hupnexc Ilnannpyemere pesyabTarsl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00yUeHUs
WHTEPIIPETUPOBAHUS €TO
pe3yJIbTaTOB, B TOM YHCJIE C
UCTIOJIb30BaHHEM
MPUKJIATHBIX TPOTPAMMHBIX
CPEICTB;
— HaBBbIKAMU IIOMCKA,
oTbopa, cuCcTeMaTH3alHY,
aHajm3a u 0000IeHNs
HAYYHO-TEXHUYECKON
uHpOpMaIH, e
UHTEpIPETAUU U
[pE/ICTaBJICHUS B BUIC
TEKCTOB, TabIUL, rpaduKoB,
quarpamMmm
3. O0beM U BuABI yUeOHOI padoThI
Pacnipenenenue
. Bcero 10 ceMecTpaM B Jacax
Bun yuebHoit paboTh
4acoB Howmep cemectpa
1 2 3
1. [TpoBenenue yueOHbBIX 3aHATHH (BKITIOYas IpOBE/Ie- 180 60 60 60
HUE TEKYLIEro KOHTPOJIS yCIIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas aynutopHas paboTa, u3 HUX:
- nexuuu (JI) 72 24 24 24
- taboparopHeie padoTsl (JIP) 54 18 18 18
- IPAKTUYECKHE 3aHATHUS, CEMUHAPHI U (W) APyTUE 48 16 16 16
BHJIbI 3aHATHH cemuHapckoro tuma (I13)
- KOHTPOJIb caMocTosiTesbHOM paboThl (KCP) 6 2 2 2
- KOHTpOJIbHAsI paboTa
1.2. CamocTositenbHas padora ctyaentoB (CPC) 252 84 84 84
2. IIpoMmexxyTouHas aTTecTarus
DK3aMeH 72 36 36
JuddepenimpoanHsbiii 3aueT 9 9
3auer
Kypcosoii mpoexT (KII)
Kypcoas pa6ora (KP)
OO01mas TpyT0eMKOCTh JUCIIATUIIHHBI 504 180 144 180
4. Conepxxanue TUCUUIJINHBI
Ob6pem
O06beM ayTUTOPHBIX BHEAYIUTOPHBIX

HanmeHoBaHue pa3ieioB TUCHUILTHHBI C KPATKUM
CoZIepKaHuEM

3aHSITUH 110 BUJaM B dacax

3aHATHUH 10 BUJIAM

B yacax

a1 | gp | m3

CPC




O6nem
q O06beM ayTUTOPHBIX BHEAYJUTOPHBIX
AMMCHOBAHUE PAa3aCIOB JUCHUIIIMHBI C KPAaTKUM 3aHSTHI IO BHJIAM B 9acax 3AHSITHI IO BHUIAM
cojiepKaHuEM B ACAX
1 | gp | m3 CPC

1-i1 cemecTp




O0BeM

- O0BeM ayTUTOPHBIX BHEAYIUTOPHBIX
AaNMEHOBaHUE PA3JICIIOB JIUCIUIUIMHBI C KPATKUM SAHSTHE 0 BUAM B 94CAX |3aHATHIH O BEAAM
cojiepKaHuEM B ACAX
JI JIP I13 CPC
MexaHnka 10 8 8 28

Tema 1. Kunemaruka.

(OCHOBHBIE KHHEMAaTUYECKUE XaAPAKTEPUCTUKU
MPSIMOJINHEWHOTO U KPUBOJIMHEWHOTO ABUKEHUS:
CKOpOCTb U yCKOpeHHne. HopManbHOe U TaHT€HIIMaIbHOE
yckopenue. KunemaTnka BpaaTeIbHOTO ABUKECHUS:
YIJIOBasi CKOPOCTB U YTIIOBOE YCKOPEHHE, UX CBS3b C
IIMHENHBIMU CKOPOCTBIO U yCKOpeHueM. IIpsamas u
oOparHas 3aa4i KHHEMATHKHU. 3aKOHBI paBHOMEPHOTO U
[paBHOIIEpEMEHHOI0 ABUKeHus. [IpocTpaHcTBO U BpeMsi B
MexaHuke Hprotona. Cuctembl KOOpIUHAT U UX
npeoOpa3oBanus. PU3NYECKUNA CMBICH TPOU3BOAHON U
WHTErpana.

Tewma 2. /IluHamMuKa MOCTyNaTeIbHOTO JBU)KECHUS.

M HepyanbHbIe CUCTEMBI OTCUETA U IEPBBIM 3aKOH
Hprorona. Bropoii 3akon HeroTona. Macca, umityinsc,
cuia. YpaBHEHUE JBUKEHUS MaTEPUATIbHON TOYKU U
MexaHuueckoi cuctemsl. Tperuit 3akon HproToHa 1
3aKOH COXpPaHEHUs UMITYJIbCa. 3AKOH BCEMUPHOTO
TAroTeHUs. CUIIBI YIIPYTOCTH U TPEHUSL.
VHTerpupoBaHue YpaBHEHUN JBUKEHUS, POJIb
HadaJdbHBIX ycioBUi. LleHTp Macc MexaHUYeCKOU
CHCTEMBI, 3aKOH JIBI)KEHHs LIEHTpa Macc. /[BrkeHne Ten
C IEPEMEHHOU MacCoM.

Tema 3. lunamuka BpalaTelIbHOTO JBUKEHUSI.
MOMEHT UMITYJIbCa MaTEPUAILHON TOYKH U
MEXaHUYEeCKOlN cucTeMbl. MOMEHT CUJIBI. Y paBHEHUE
MOMEHTOB. 3aKOH COXpaHEHHUs] MOMEHTA UMITyJIbCca
MEXaHUYECKOUN CHUCTEeMBI. J[BI)KEHHE B IOJIE
LeHTpanbHbIX cuil. 3akoHbl Kennepa. OCHOBHOM 3aKOH
MMHAMUKH BPAIATENbHOTO IBHKEHUS TBEPAOTO TEMA C
3aKpETICHHOHN OChIO BpalieHusa. MOMEHT UMITyJIbca
tesra. MoMeHT nHepumu. Teopema IlITelinepa.
['mpockonuyeckue cuibl. ' MpOCKOIBI M KX TPUMEHEHUE
B TEXHUKE.

Tema 4. PaGota. Dueprus. Cuna, pabota u
[MOTEHINAJIbHASI SHEPTHSL.

KoHcepBaTuBHBIE U HEKOHCEPBATUBHbIE CUIIbL. PaboTa 1
KUHETHYECKasl SJHEPT s IIPH ITOCTYNIaTEIbHOM U
BpalaTeIbHOM JABMKCHUH. 3aKOH COXPaHEHHS TOTHOM
MEXaHUYECKOW SHEPTHH B MOJI€ MOTEHIUATBHBIX CHIL.
CBsi3b MEX/y CUJION U MOTEHIMAIILHON YHEpruei.
['paguenT ckansapHoi ¢pyHKIMH. CTOJIKHOBEHUS Tell.
AGCOJIIOTHO yIIPYTo€ CTOJIKHOBEHHE.

Tema 5. DneMeHTbl MEXaHUKHU CIUIOIIHBIX CPE.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

OO01m1re cBONCTBA XKHUIKOCTEH U ra3oB. CTarmoHapHOe
TeueHUe UAealIbHOM KUJIKOCTU. Y paBHeHUe bepHyrm.
YpaBHEHUS ABMKEHUS M pAaBHOBECHS KHUIKOCTH.
WneansHO ynpyroe Teno. YIpyrue HanpsukeHus: 1
nedopmarun. 3akoH ['yka. Moayns FOnra. Dueprus.

Konebanus 1 BOJHBI

28

Tema 6. Kunematuka xosne0aHui.

AMIUIMTY 14, 9acToTa U ¢daza KonedaHuil. 3akoH
rapMOHUYECKUX KOJIeOaHH; UX U300pakeHre Ha
rpaduKax ¥ BEKTOPHBIX Auarpammax. CioxeHue
kosieOanmii (Onenus, purypsl Jluccaxy). Paznoxenue n
cUHTE3 KoJieOaHuil. BekTopHoe omrcanue cnoskeHus
KOJIeOaHMIA.

Tema 7. lunamuka KoneOaHmid.

M neanbHblil rapMOHUYECKHH ociuuiaTop. KBazuynpyras
cuia. YpaBHEHUE UJCAIbHOTO OCLUILIATOPA U €r0
pemenue. MastHuku. [IpeBpaienus sHepruu npu
kosiebanusax. CBOOOHBIE 3aTyXaroImue KojaeOaHus
OCIIMJUIATOpA C TOTePSMU. BrIHYKIeHHBIE KOJIeOaHNsI.
Pe3onaHc.

Tema 8. BonHsl.

BonnoBoe nBuxenue. [lnockas rapMoHUYecKas BOJIHA.
Jl1Ha BOJTHBI, BOJTHOBOE YHUCIIO, (pa30Basi CKOPOCTb.
'YpaBHeHHe BOJIHBL. OHOMEPHOE BOJIHOBOE YPaBHEHUE.
Ynpyrue Bonusl. MaTepdepentus BonH. Ctosiune
BOJIHBI. BOTHOBOE ypaBHEHHE B IPOCTPAHCTBE.

TepMOI[I/IHaMI/IKa " CTaTUCTHYCCKAasA CI)I/I3I/IKa

28

Tema 9. MonexynsipHO-KUHETUUECKast TCOPHSL.
[TapameTpbl cOCTOsIHUA UAcANbHOIO ra3a. JlaBieHue raza
c Touku 3peHust MKT. PaBHopactipenenenre sHepruu
MOJIEKYJIbI [10 CTENIEHSIM CBOOOIbl. Y paBHEHUE
COCTOSTHUS

WECATBHOTO ra3a. 3aKOHbI ISl H30IIPOLIECCOB.
CpennexBaipaTUaHast CKOpOCTh. PeanbHble rasol.
YpasHeHue Ban-nep-Baansca. Kputnueckas nzorepma.
Jlnarpammel Ga30BbIX cocTosiHui. Pacnipenenenue
MakcBeia 411 MOAYJIS M IPOEKLUUKA CKOPOCTH MOJIEKYJT
WCaTBLHOTrO ra3a. DKCIepuMEHTabHOe 000CHOBAaHUE
pacnpeznenenust Makcseiia. Pacnpenenenue bonsimana
u OGapomerpudeckas ¢popmyna. dazoBbie MpeBpaIIeHus.
Tema 10. deHoMeHONIOTHYECKas! TEPMOAMHAMUKA.
TepMoMHAMUYECKOE PABHOBECHE U TEMIIEPATYpA.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

HyneBoe Hayano TepMOJUHAMUKHA. DMIUPUYECKAS
TemreparypHas mkaina. KsasucraTuueckue npoueccsl.
OOpaTumble 1 HeOOpaTUMBbIE MPOLIECCHl. DHEPTUS
MOJICKYJIbI, BHYTPEHHSS SHEPTUsl U1€aIbHOI0 Tra3a.
[lepBoe Hauano TepMOAMHAMUKH. TemI0eMKOCTb.
'YpaBHeHue Maiiepa. M3oxopuueckuii, 300apHuecKuii,
N30TEPMUYECKHM, a1nadaTHUECKUI MPOLIECCH] B
ueanbHbIX ra3ax. [Ipeobpa3zoBanue TEIIOTHI B
MexaHnueckyro padoty. Llukn Kapno u ero
KOX(GUITMEHT TOJE3HOTO AeiicTBHs. DHTponus. Bropoe
Hayalo TepMOoJIuHAMUKU. CBsI3b TEIIOEMKOCTH
U/1€aIbHOTO T'a3a C YUCIOM CTENEeHeN CBOOOABI MOJIEKYI.
[TonmuTponuueckuii MpoIecc U ero YacTHHIE CIyYau.
Knaccuueckast TeopHst TEIIOEMKOCTH TBEP/IBIX Tedl.
3axoH [romonra u Iltw.

Tema 11. DneMeHTH! pU3HUECKON KHHETHKH.

SIBnenus nepenoca. nddysus, TenaonpoBoJHOCTD,
BHYTpEHHee TpeHue. bpoyHoBckoe nBmxenue. Yucio
CTOJIKHOBEHHI U JJTMHA CBOOOIHOTO Ipobera MOIeKyI
U/1€aJIbHOTO Ta3a. DMIUPUUYECKHIE YPaBHEHUS NIepeHoca:
®uka, Oypre 1 HproToHa

NTOI'O no 1-my cemectpy

24

18

16

84

2-ii cemecTp

DJIEKTPOCTATHKA U IOCTOSTHHBIN 3JIEKTPUUECKUI TOK

12

40

Tema 12. DnexkTpuueckoe Mojie B BaKyyMe.

3axoH Kynona. HanpskeHHOCTB 3J1€KTPOCTaTUYECKOTO
0JIs1 M IPUHLIMII cynepro3uuuu. Padota mo
[EPEMELICHUIO 3apsaa B JIEKTPUUYECKOM TIOJIE.
[ToTenuanbHas 3Heprus, noteHuan. Pasnocts
noteHmanoB. Teopema ["aycca B mHTErpagbHON opme
1 ee IPUMEHEHHUE ISl pacyueTa 3JIEKTPUYECKUX TOJeH.
Teopema [Maycca B muddepenunansaoit popme.
[{uBeprenuus BekropHoro noiisd. Teopema Ctokca B
MHTErpanbHOH 1 qudepeHnnansHoi Gopme.
[{upKyas1ust 1 pOTOP BEKTOPHOTO MOJIsA. Y paBHEHUS
[lyaccona u Jlamnaca gy noreHumana. Teopema
HpHmoy.

Tema 13. IIpoBOTHUKY B 3JIEKTPUUECKOM IIOJIE.
PaBHOBecue 3apsiioB B poBogHUKE. OCHOBHAs 3a/1a4ya
3JIEKTPOCTATUKH NMPOBOJIHUKOB. DKBUIIOTEHIUAIbHBIE
[MOBEPXHOCTH U CUJIOBBIE JIMHUU 3JIEKTPOCTATUUECKOTO
M0JIs1 MEXKY IPOBOJHUKAMHU. DJIEKTPOCTaTHUECKAS
3amuTa. EMKOCTh IPOBOIHUKOB M KOHJIEHCATOPOB.
DHeprusi CUCTEMBI 3apsKEHHBIX IPOBOIHUKOB.
OO0beMHas TUIOTHOCTH SHEPTUH JIEKTPOCTATHIECKOTO




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM

BHCAYJUTOPHBIX
3aHSATHH 110 BUJaM

B Hacax

JI

JIP

I13

CPC

oJIsI. DHEPrHsl 3apsKEHHOT0 KOHJIEHCATOopA.

Tema 14. JIMdIEKTPUKH B SJIEKTPUIECKOM ITOJIE.
DJIEKTPUIECKOE T0JIe AUMOJIA. [[U0Is BO BHEIIHEM
PIeKTpuuecKoM moie. [lonsgpuzanus IU31eKTPUKOB.
OpHEeHTAaMOHHBIN U 1e()OpMaLlMOHHBIN MEXaHU3MBbI
noJsipu3ali. BeKTop aeKTpuueckoro cMemeHus
(anexTpruyeckoi HHAYKUIUN). JIudnexTpudyeckas
[MPOHMUIIAEMOCTH BEIIECTBA. DJIEKTPUIECKOE MOJIE B
OJIHOPOJTHOM JUBJIEKTpUKE. BEKTOp MONSpU30BaHHOCTH
TUDIIEKTPHUKA U €T0 CBSI3b C 00BEMHOM M MOBEPXHOCTHOU
[JIOTHOCTBIO CBSI3aHHBIX 3apsa0B. Juanexkrpuueckas
BOCIIPMMMYMBOCTb. | paHUYHBIE YCIOBHS ISl BEKTOPOB
HAIPSYKEHHOCTH JIEKTPUYECKOTO MOJIs U
RIIEKTPUYECKOTIO CMEILIEHUS.

OO0BeMHAs TNIOTHOCTh SHEPTHHU SJIEKTPUUECKOTO OIS B
TMBJIEKTPUKE.

Tema 15. I1ocTOSIHHBIN 21EKTPUYECKHH TOK.

Cuna u ioTHOCTh ToKa. Kiaccuueckas Teopus
3JIEKTPOIPOBOIHOCTH, YCIOBUSI €€ MPUMEHUMOCTH U
[IPOTUBOPEYHSI C SKCIIEPUMEHTAIbHBIMU PE3YIbTATAMH.
3axoH Oma B nu¢depeHInaIbHON 1 MHTErpaibHOM
¢dopmax. 3akoH [[xoymns-JleHna. DaeKTpOaBIKY A
cuiia ucTouyHuka Toka. [Ipasuna Kupxroda.

MarueTusm

12

10

44

Tema 16. MaraurocTaTHKa.

MarauTHOE B3aMOICHICTBHC IIOCTOSHHBIX TOKOB.
BekTop MarHMTHOM MHAYKIKU. 3aKOH buo-
CagapaJlannaca. Cuna Jlopenia. 3akoH Amrepa.
JIBrkeHue

3apsiioB B

PIEKTPUYECKUX U MATHUTHBIX MOJSAX. MarHuTHBIN OTOK
1 Teopema ['aycca s MarHuTHBIX nosieil. Teopema o
APKYJISIIAY (3aKOH MOJTHOTO TOKA). PacyeT MarHuTHBIX
rosie. MarauTHoe 1noiie ABrmxKyuerocs 3apana. Ilotok n
LUPKYJISILUS MAarHUTHOTO T0J1s1. JIMBEpreHuus u poTop
BEKTOpa MarHUTHOMN WHIYKIMH. [[BIKeHUE 3apsiKeHHBIX
JACTHI] B DJIEKTPUICCKUX ¥ MATHUTHBIX TOJIAX. D PexT
XoJnia.

Tema 17. MarguTtHoe 1moJjie B BEIIECTBE.

MarauTHOE I10JI€ 1 MAarHUTHBINA JUTIOIBHEIM MOMEHT
KpyroBoro Toka. HamaramueHmue MarHeTUKOB.

10



HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM

BHCAYJUTOPHBIX
3aHSATHH 110 BUJaM

B Hacax

JI

JIP

I13

CPC

HanpsikeHHOCT MarHUTHOTO MOJs. MarauTHas
MpoHUIaeMOCTh. Kitaccudukaims MarHeTHKOB.
®eppomaraeTnzM. BekTop HaMarHWYE€HHOCTHU U €T0
CBSI3b C TUIOTHOCTBIO MOJIEKYJISIPHBIX TOKOB. MarHuTHast
BOCIIPUUMYHMBOCTh U MAarHUTHAs! IPOHUIIAEMOCTb.
['paHMuYHBIE YCIOBUS HAa MOBEPXHOCTH pa3fielia ABYX
MarHeTHKOB. OObeMHast INIOTHOCTh YHEPTUH MAarHUTHOTO
[OJISI B BEIIECTBE.

Tema 18. DnexkTpoMarHuTHasE UHAYKITHS.
DeHOMEHOJIOTUS JIIEKTPOMAarHUTHON UHAYKIUH.
[IpaBuio JleHna. YpaBHEeHHE 31€KTPOMAarHUTHOM
nHAyKIuK. CaMOMHAYKIMS. B3anMonHaykuus.
NHayKTUBHOCTD colleHoua. BritoueHue u oTKIoueHue
KaTyIIKH OT HCTOYHHUKA MOCTOSHHOM 37C. DHeprus
MarHuTHOro noiisi. dusnka 3MeKTpoMarHuTHON
WHIYKIUU. BuxpeBoe anektpuueckoe noine. Tok
CMEIIEHUSI.

Tema 19. DnexTpoMarHuTHBIE KOJIEOAHNUS.
["apmoHnyeckue KojaeOaHusi B KOHType. DHepreTUYECKUue
Mpolecchl B KOHTYpe. BoHOBOE CONpOTHUBIIEHHE.
3aryxarolue kojaebaHusi B KOHType. PeakTuBHbIE
(eMKOCTHOE 1 UHIYKTHBHOE)

CONPOTUBIICHUSI. XapAKTEPUCTHKH 3aTyXaHHUS.
BreIHyXIeHHBIE KOJIe0aHUs B IIOCIICIOBATEIHHOM
KOHType. Pe3onanc. Pe3oHaHCHBIE KpUBBIE IS 3apsiia,
HaIpsKeHUs], TOKa. MeTo/1 BEKTOPHBIX JUATPAMM.

Tema 20. YpaBHeHus: Makcgesia.

Cucrema ypaBHeHU MakcBelia B UHTErpalibHOM popme
1 pu3ndecKuii cMpica ee ypaBHeHuil. Cucrema
ypaBHeHU MakcBeinia B muddepeHnanbaoi Gpopme.
Tema 21. DaeKTpOMarHUTHBIE BOJTHBI.

[Tnockue u chepudeckne HMEKTPOMAarHUTHEIC BOJTHEI.
[IpaBas Tpolika BexTopos E, B, v. BonmHoBO€E ypaBHEeHHE.
[lonsipuzanus BosH. BonHoBo# BekTop. BonHoBoe
YpaBHEHUE AJIs1 AIEKTPOMarHuTHOTrO 1oJjsi. OCHOBHbIE
CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. DHEPreTHUECKUE
XapaKTEePUCTUKHU AJIEKTPOMAarHUTHBIX BOJH. BexTop
[lofiHTHHTA.

HUTOI'O no 2-my cemecTtpy

24

18

16

84

3-ii cemecTp

Ornruka

10

12

36

Tewma 22. UatepdepeHntus.
HuTepdepeHInoHHOoe TI0JIe OT IBYX TOYEYHBIX
MCTOYHUKOB. BpeMeHHast 1 IpoCTpaHCTBEHHAS




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM

BHCAYJUTOPHBIX
3aHSATHH 110 BUJaM

B Hacax

JI

JIP

I13
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korepeHTHOCTh. OmnbIT FOHTa. MHTepdhepomerp
Maiikenbcona. UntepdepeHiys B TOHKHX TUICHKAX.
MHoroiryueBast UHTephEepeHIIUs.

Tema 23. [ludpaxius.

[Tpunnun ['rolirenca-®Openens. Meron 300 OpeHens.

AMHJ'II/ITy,I[HHe n (ba3OBLI€ 30HHBIC IINTAaCTUHKHU cheHeJ'IH.

Jndpakmust OpeHerns Ha MPOCTSHITUX Mperpaax.
[udpaxmus Opaynrodepa. Audpaxnus Opaynrodepa
Ha [eny U pemietke. [ludpakiponHas pemerka Kak
CHeKTpaibHBINA pubop. Pasperraromas cnocoOHOCTh
mudpakironHoi pemetku. Judpaxuus bparra.
[TonsiTue o rojgorpaduyeckoM METO/E MOIYUYECHUS U
BOCCTAHOBJICHUS N300pakeHUH.

Tema 24. Tonspuzamnms.

dopma 1 cTeneHb NOIIPU3ALUA MOHOXPOMATHYECKUX
BOJIH. [lonydeHne n aHan3 TMHENHO-TIOJISIPU30BAHHOTO
cBeTa. 3akoH Mamoca. OTpaxxeHue U IpenoMIIeHHe
CBETa Ha IPaHUIIC pa3feiia AByX JUJIEKTPUKOB.
®opmyinbsl Openens. [lonHoe oTpaxkeHne U ero
[MPUMEHEHUE B TEXHUKE. BOTHOBOABI M1 CBETOBOIBI.
3axoH bproctepa. JIuneitHoe nBynydenpenomieHue.
[TpoxosxaeHue cBeTa yepes JIMHeHHbIe (a30BbIe
[UIACTUHKU. VICKycCTBEHHAs! oNTHYECKas aHU30TPOIIHSI.
LlupkynspHas ¢a3oBas aHU30TPOIIHSI.
DNEeKTPOONTHUECKUE U MAaTHUTOONTHYECKHE YP(PEKTHI.
Tema 25. Tlornomenue u AUCTIEPCHUS BOJIH.
DeHOMEHOJIOTUS NOTJIOLIEHHUs U AUCTIEPCHUHU CBETA.
Mopaenb cpenbl ¢ nucniepcueii. @a3oBas u rpynmnosas
CKOpOCTb BOJIHBI. HopMasbHast 1 aHOMasbHas
nucnepcusl.

KBanroBas ¢usuka

10

34

Tema 26. KBaHTOBBIE CBOICTBA 3JIEKTPOMArHUTHOT'O
W3ITyUYCHHUS.

W3nyuenune HarpeTsix Ted. CrieKTpasbHbIe
XapaKTEPUCTUKH TEIUIOBOTO U3ITy4eHUsl. 3aKOHbI
Kupxroga, Credana-bonapumana n Buna. AGconroTHO
uepHoe Tenno. Popmyna Panes-/xuHca n
«ynbTpaduoneroBas katactpoda». 'unoresa [Tnanka.
KBaHTOBOE 00BSICHEHHE 3aKOHOB TEIIJIOBOTO M3TYUYCHHUS.
KopnyckyisipHO-BOJIHOBOW Tyalin3M cBeTa. SBiaeHue
dororpdexra. YpaBHeHue DUHIITENHHA 1715
doroaddekra. OnbiT bote. DpdexT Kommnrona.

Tema 27. [lnanerapHas MOJIeNb aTOMA.

Monenb atoma Tomcona. OnbiTel Pesepdopaa mo
paccessHHIO anb(da-dacTull. SnepHas Moaeab aToMa.
IMIUPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaXx.
®opmyna banemepa. Moaens aroma bopa.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX

3aHSATHH 110 BUJaM

B Hacax

JI

JIP

I13
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Cxema sHepreTHYECKUX ypOBHEH B aTOME BOAOPOAA.
JlnHeiyaThie CIEKTPHI aTOMOB.

Tema 28. KBaHTOBasI MEXaHUKA.
KopnyckynsapHo-BoiaHOBOW qyanusMm. ['unoresa e
bpoiins. Oneitsl J[pBuccona u xepmepa. Judpaxius
MuKpouacTull. [IpuHiun HeonpeaeneHHOCTH
["eiizenOepra. BoiHoBast GyHKITHS, €€ CTATUCTHYCCKUAN
CMBICJI M YCIIOBUSI, KOTOPBIM OHa JOJIKHA
yaoBieTBopsTh. YpaBHenue Llpenunrepa. Ksanrosas
JacTHUIla B OJJHOMEPHOMN NOTEHLUAJIBHOU sIMe.
OHOMEPHBIN OTEHIIUATBLHBIN MTOPOT U 6aphep.
["apMoHnyeckuii ocuisATOp. @OHOHBL.

Tema 29. KBaHTOBO-MEXaHHYECKOE OMMCAaHNE aTOMOB.
CranmonapHoe ypasHenue lllpenunrepa s aroma
BOJI0poaa. BomHOBbIE (hyHKIIMM M KBAHTOBBIE YHCIIA.
[TpaBua oTOOpa ISt KBAHTOBBIX TIepeXoa0B. OTBIT
[tepna u ['epnaxa. D ekt 3eemana. CtpoeHne
aTOMOB U MEPUOINYECKasi CUCTEMA XUMUYECKUX
snemeHToB [[.11.Menneneesa. [lopsanok 3anoaHeHUs
DIIEKTPOHHBIX 000JI0YEK.

Tema 30. OnTHyecKkue KBaHTOBBIE T€HEPATOPHI.
CrioHTaHHOE U MHIYLIMPOBaHHOE U3iydyeHue. IHBepcHoe
3acejeHne YpOBHEHW akTUBHOM cpenibl. OCHOBHbIE
KOMITOHEHTHI Jla3epa. Y clIOBUE YCUIICHUS U TeHEepalun
cBeta. OcobeHHOCTH J1a3epHOTro n3ydeHus. OCHOBHBIE
TUIIBI JIA3€POB U UX NIpUMeHeHne. MooBasi CTpyKTypa
ONTUYECKUX pe30HAaTOpOB. CHEKTpaibHBIA COCTaB
M3JIy4eHUs J1a3epoB. KorepeHTHOCTh J1a3epHOro
W3ITyYCHMS.

Tema 31. KBanTOBast craTUCTHKA.

KBaHTOBBIE CUCTEMBI OMHAKOBBIX YacTull. [IpuHImn
TOX/IECTBEHHOCTH KBAaHTOBBIX YacTull. CHMMETpUYHBIC U
AHTHCHMMETPUYHBIE COCTOSTHUS (BOJTHOBBIE (DYHKITHHN)
TOKJICCTBEHHBIX MUKpOYacTHIl. b030HBI 1 (hepMHOHBL.
[Ipunnun [laynu. KBantoBble cTatucTuyeckue
pacnpenenenus boze-Oitniurelina u ®epmu-/Iupaka.
[110THOCTB YKCIa KBAHTOBBIX COCTOSIHUNA. DHEPrust
depmu.

Tema 32. DneMeHThI (GU3UKH TBEPAOTO Tela.
J/IB>KeHME AIIEKTPOHOB B IEPUOIUIECKOM T0JIE
kpucramuia. CTpyKTypa 30H B MeTajliax,
[OJIyITPOBOJHUKAX U AUAJIEKTpUKax. [[poBoauMocTs
MeTaiioB. CoOCcTBEHHAs M MPUMECHAs IPOBOIMMOCTh
[OJIyITPOBOJHUKOB. Y pOBeHb DEepMU B UUCTHIX U
MPUMECHBIX MOITYIPOBOAHUKAX. [Inoabl. 3anuparomuit
CJIOHM B MOJYIPOBOJHUKAX. TemnepaTypHas 3aBUCUMOCTh
[IPOBOJAMMOCTH MOJIYNIPOBOAHUKOB. POTONPOBOJUMOCTh

(%)



HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX
3aHSTHI 10 BHIAM B 4acax

O0BeM

BHCAYJUTOPHBIX
3aHSATHH 110 BUJaM

B Hacax

JI

JIP
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MOJYPOBOJHHUKOB. [Iporiecchl reHepalum u
[pekoMOMHAIMU HocHuTeneH 3apsaaa. Dddekt Xoma B
MCTaJUIaX U IMOJYIIPOBOAHUKAX.

SAnepnas gusuka. Puznueckas KapTuHa MHUpa

14

Tema 33. OCHOBBI (PU3UKU AaTOMHOTO SpA.

CoctaB aTOMHOTO si/ipa. XapaKTepUCTHKH siipa: 3aps,
Macca, SHeprusl CBsI3U HyKJIOHOB. PalnoakTUBHOCTB.
Bupl 1 3aKOHBI PaIMOAKTUBHOIO U3Iy4YeHHUA. S nepHble
peakuuu. enenue saaep. Cuntes siaep. JetrektupoBanue
SIIEPHBIX U3IydeHul. I1IoHsaTHE O HO3UMETPHN U 3aIuUTe.
CnuH 1 MarHUTHBIA MOMEHT siipa. CBoMCTBa U
0OMEeHHBIN XapakTep sAepHbIX cuil. EctecTBenHas u
HCKYCCTBEHHAsl PaIUOAKTUBHOCTb. VICTOUHUKHU
paZlOaKTUBHBIX U3JTy4YeHUI. 3aKOHBI COXpPAaHEHHUS B

S JIEPHBIX PEAKIIMSIX.

Tema 34. DnemeHTapHbBIE YACTHIIHI.

@yHIaMEHTaJIbHbIE B3aUMOJEUCTBYUSA U OCHOBHBIC
KJIACCHI DJIEMEHTAPHBIX YaCTHII. YaCTHIIBI 1
anTryacTuibl. JlentoHs! u anponsl. KBapku.
DnekTpociabdoe B3aumoaericteue. CTangapTHas MOJEINb
hreMeHTapHbIX yacTull. [Ipobiema oObeguHEHUS
(byHIaMEHTaJIbHBIX B3aUMOJICHCTBUA.

Tema 35. ®usndeckas KapTHHA MUpA.

OCOOEHHOCTH KJIACCUYECKOH, HEKIIACCHYECKON U
coBpeMeHHO! (U3UKH. MeTOI0IO0THSI COBPEMEHHBIX
HAy4YHO-HCCIIEJIOBATEIHCKUX MIPOTPaMM B 00JIACTH
¢uzukn. OCHOBHBIE TOCTHKECHUS U TIPOOIEMBI
cyObsiepHol pusuku. [TonbITKM 00beTMHEHUS
(hyHIaMEHTAILHBIX B3aUMOJICUCTBUI M CO3/IaHUS
«reopuu Bcero». CoBpeMeHHbIE KOCMOJIOIMYECKUE
npeacTaBieHus. IsMeHeHNs B TEXHUKE U TEXHOJIOTHSIX
KaK CIIE/ICTBUE HAYYHBIX JOCTHKEHUN B

obnactu ¢pusukn. Ou3nveckass KapTUHA MHAPa KaK
dumnocodekas kareropus. [lapanurma Hetotona n
HBOJIIOLIMOHHAS TTApaUrMa.

UTOI'O no 3-my cemecTtpy

24

18

16

84

NTOI'O no nucruiuinee

72

54

48

252

TemaTrka MPUMEPHBIX MPAKTUYECKUX 3AHATHU

HaumeHoBaHMe TeMbI MPAKTHYECKOT0 (CEMHMHAPCKOI0) 3aHATHS

1 Kunemarmka MaTepHaHBHOﬁ TOYKH U MOCTYIATCIIbHOI'O ABUKCHUA

14



HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHaPCKOFO) 3aHATUA

ILIL.
2 |[luHamMuKa MaTepUaIbHOM TOUKH U TIOCTYNATEIbHOTO IBHKEHHS
3 |Iunamwuka BpamareabHOTO ABMKECHUS
4  |PaboTa, MOIITHOCTb, PHEPTHUS
5  |KonebarenpHoe ABHKEHNE
6  |BonHOBOE nBUXKEHUE
7 [MoJeKyJIApHO-KHHETHYECKAS TEOPHSI BEIIECTBA
8  |3aKoHbBI TEPMOJIUHAMHUKHI
9  |[2nekTpocTaTHYECKOE MOJIE B BaKyyMe
10 |Teopema I'aycca
11  |[lorenumansHas sHeprus. [loTeHunan
12 |9nekTpocTaTHUeCcKOe MoJie B AUIIEKTPUKAX U MMPOBOJAHUKAX
13 |[IoCTOSIHHBIN IEKTPUUECKUNA TOK
14 |MarauTHOeE TIoJie B BaKyyMe
15 |SmexkTpoMarHuTHas UHAYKIUS
16  |9nekTpoMarHuTHbIE KOIeOaHHs
17  |9neKTpoMarHuTHbIE BOJIHBI
18 |MuTepdepennus ceeta
19 |dudpakuus ceera
20  |[Tomsipuzarnus cBeTa
21 |TemoBoe u3nydeHue
22 |Dotorddekt
23 |[IpuHuun HeomnpeaenleHHOCTH. YacTulla B NOTEHUUAIBLHOU sIMe
24 |AtomHas U sifepHas pU3NKa

Tematuka MpUMEPHBIX JTA00PATOPHBIX pabOT

Ne
ILIL HanMeHoBaHue TeMbl J1a00paTOPHOIl padoThI
1 Omnpenenenne oObeMa IUIHH]IPA
2 [Masrauk O6epOeka
3 |®u3nyecKkuil MassTHUK
4  |OnpeneneHue yCKOpEHUs: CBOOOTHOTO MAACHUS METOIOM 000POTHOTO (PU3NIECKOTO MasSTHUKA
5  |A3yueHue cBOOOAHBIX KOIEOAHUM MPYKUHHOTO MasiTHUKA

15



HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI

ILIL.

6 |OmpeneneHrie MOMEHTa MHEPLIUH TeJla METOJIOM KPYTHIBHBIX KOoJeOaHu

7 |M3yueHue SBICHUSA IPELECCHH THPOCKOIIa

8  |OnpeneneHue BA3KOCTH KUAKOCTH MeTOA0M CTOKCa

9  |OmpeneneHre OTHOMICHHUS TETUIOEMKOCTEH MPH MOCTOSIHHOM JIaBJICHUU M TIOCTOSSHHOM 00BeMe

10 |M3yuyeHue 35eKTPOHHOTO ociuiorpagda

11 |HMccnenoBaHue IEKTPOCTATHIECKUX MOJIEH

12 |MeToibl 3NEKTPUUECKUX U3MEPEHUI

13 |Onpenenenue 3IEKTPOABUKYLIEH CUIIBI M BHYTPEHHETO COIIPOTHBIICHUSI HICTOYHHUKA TOKA

14  |M3yuyeHue 3aBUCHMOCTH MOIIIHOCTH M KO3((HULIMEHTA MOJIE3HOTO IEHCTBUS HCTOUHUKA TOKA OT
Harpys3Ku

15 |Ompenenenne MarHUTHOW MHAYKIMU B MEKITOIIOCHOM 3a30pe MPUOOPAa MarHUTOIEKTPUUECKOM
CUCTEMBbI

16 |MccnenoBaHre MarHUTHOTO MOJIE KPYTOBOIO TOKA

17 |OmnpeneneHue COCTABISIOMIMX BEKTOPA MHAYKIIMM MarHUTHOTO TOJI 3eMJTU C TOMOIIbIO
RIIEKTPOHHO-TTy4€BOM TpyOKH

18 |M3yuyeHwue sBIEHHS TUCTEPE3NCA C TOMOMIBIO 3JIEKTPOHHOTO OcUuIorpada

19  |M3y4eHue 3aTyxarmux KoieOaHWH B KOHTYpe

20 [M3yueHue BBIHYACHHBIX KOJIEOaHHIA B TOCTIEIOBATEILHOM KOHTYPE

21 |OnpeneneHue moxkasaTesis MPETOMIICHHS TBEPABIX TEJ ¢ TOMOIIBIO MUKPOCKOIIA

22  |bunpuszma Openens

23 |MHTepdepeHnus 1a3epHOro CBETa NpU OTPAKEHUH OT TOJCTOW CTCKIITHHOM IIaCTUHBI

24 |OmpeneneHue JUIMHBI BOJHBI CBETA C IIOMOIIBIO AU(PPAKIMOHHON pelIeTKH

25 |OmnpexpeneHue CTENEHU MOSPU3ALMHM Ja3epHOro Jyda. MccnenoBanue 3akoHa Maioca 1 3aKkoHa
bprocrepa

26 |UccnenoBanue (hoTO3IEMEHTOR

27 |Onpenenenue nocrostHHoi Ctedana-boapMaHa ¢ TOMOIIBIO MTUPOMETPA C UCUE3AIOUICH HUTHIO

28 |[UccnenoBaHue TMHEMUYATHIX CIIEKTPOB UCIYCKAHUS C TIOMOILBIO MOHOXpoMaropa Y M-2

29 |UccnenoBaHue 3aBUCUMOCTH 3JIEKTPOCONPOTUBIIEHUS MOJIYIIPOBOJHUKOB OT TEMIIEPATYPhI

30 |MccnenoBaHue 3aBUCUMOCTH JIEKTPOCONPOTHUBIICHUS] METANIOB OT TEMIIEPATYPhI
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5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[IpoBeneHwe JEKIMOHHBIX 3aHATHHA MO JUCIMILIMHE OCHOBBIBACTCS HAa aKTHBHOM METOZE OOydYeHUs,
Mpy KOTOPOM ydYalluecs He MAacCHUBHBIC CITYIIATENM, a aKTUBHBIC YYaCTHUKHU 3aHSATHS, OTBEYAIONINE Ha
BOIIPOCHI TperojiaBareliss. Bompockl mperogaBaTeisi HaIElICHbl Ha aKTUBH3AIUI0 MPOIECCOB YCBOCHUS
MaTepuasia, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HamMedaeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIIUX acCOIMAaTHBHOE MBIIUICHWE W YCTaHOBJICHHE CBS3€H C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATUS TIPOBOJATCS HA OCHOBE peaju3allii MeTojla OOydYeHHUsS JICHCTBUEM:
OTIpeICTISIOTCS TPoOIeMHbBIE 00acTH, popMupyrOTCs Tpynmbl. [Ipu MpoBeneHNN MPAKTUISCKUX 3aHATHI
MPECTIeAYIOTCS CIEAYIONUE eN: MPUMEHEHNE 3HaHUN OTIENBbHBIX TUCIHIUIMH W KPEaTUBHBIX METOJIOB
TUTSL pereHust MpoOIeM U NMPHUITHS PEIIeHUi; 0TpadoTKa y 00y4JarommMxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKJIMYHOCTHBIX KOMMYHHUKAIUA W Pa3BUTHE JIMJICPCKUX KAYECTB; 3aKPEIUICHHE OCHOB TEOPETHUYECKHX
3HAHUU.

[IpoBeaeHue 1a0OPaTOPHBIX 3aHATUN OCHOBBIBACTCS HAa WHTEPAKTUBHOM METOJE OOY4YEHHs, MpH
KOTOPOM 00ydYaroluecs: B3auMOJICHCTBYIOT HE TOJIBKO C MpernojiaBarenieM, HO U APYyT ¢ apyrom. [lpu atom
TOMUHUPYET aKTUBHOCThH Y4YaIIMXCSl B Ipoiiecce oOydeHusi. MecTo mpemnojaBaTeisi B MHTEPAKTUBHBIX
3aHATUSAX CBOAMTCS K HAIIPABIICHHUIO NEATEIHHOCTH 00YJaIOMUXCS HA TIOCTIKEHHUE [IEJICH 3aHATHS.

[Ipu mpoBeneHnM y4eOHBIX 3aHATHI UCTIONB3YIOTCS HHTEPAKTHBHBIE JIGKIIUU, TPYTIIIOBBIEC TUCKYCCHH,
POJIEBBIC UTPBI, TPEHUHTY U aHAJIN3 CUTYAIlMid 1 MMUTALMOHHBIX MOJICIICH.

5.2. MeToauueckue YKazanud 1J1d oﬁyqamnmxcsl 10 U3YYCHUIO JTUCIHUIIJIHHBI

[Ipy  wW3ydeHMHM JUCHMIUIMHBI  OOYYarOIIMMCS  IEJIeCOO0pa3sHO  BBINOJHATH  CIICAYIOIIUE
PEKOMEHIALINH:

1. U3ydenne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme wu3y4yeHHMs Kakoro-nubo paszaena Mo Y4YeOHHMKY WIM KOHCIEKTHBIM MarepHajam
[PEKOMEHIYETCs 110 aMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBIL, OIPEEIECHMS], IOHATUS pa3aena.

3. Ocoboe BHUMaHHE CJEIyeT YAEIUTb BBIMOJIHEHHUIO OTYETOB IO MPAKTHUYECKUM 3aHATHSM,
1abopaTOpHBIM padOTaM U MHIMBUIYaTbHBIM KOMIJIEKCHBIM 33JJaHHUSIM Ha CAMOCTOSATEIbHYIO paldoTy.

4. Bea TemaTHKa BOIIPOCOB, M3Y4aE€MBIX CAMOCTOSATENBHO, 3a1a€TCsl Ha JIEKIMSIX MPErnoaBaTelIeM.
VM ke maroTcs HCTOYHUKY (B TIEPBYIO OYepelb BHOBb M3aHHBIC B IEPUOANYCCKON HAYIHOH JINTEpAType)
U1t GoJIee IETATbHOTO MMOHMMAaHHUS BOTIPOCOB, O3BYYEHHBIX HA JICKIIHH.

6. Hepeqenb yqeﬁﬂo-MeTozmqecxoro 4| I/IH(I)OpMaIII/IOHHOFO o0ecreuyeHus
JJIS1 CAMOCTOSITE/IbHOM paﬁDTbI Oﬁy‘laIOIIII/lXCﬂ o JTUCIMUIIIMHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JTUTEPATYpPa

bubnuorpadpuueckoe onucanue KonuuectBo
Ne i/ (aBTOD, 3aryaBue, BUJA U3AHUS, MECTO, U3AATEILCTBO, 9K3EMILISIPOB B
rOJ] U3/1aHus, KOJIMYECTBO CTPAHMIL) o6ubnmorexe

1. OcHoBHas TUTEpaTypa

1 Hernad A. A., SABopckuit b. M. Kypc ¢uzuku : yuebHoe nocobue amis 12
BTY30B. 9-€ u3n., crep. Mocksa : Akanemust, 2014. 720 c. 58,5 yci. neu. 1.

2 KpaTkuit kypc obmeit ¢pusuku : yuebHoe nocobue / bapkos 0. A., 106
Borunos I'. H., 3Bepe O. M., I[lepmunos A. B. Ilepms : ITHUITY, 2015.
406 c. 32,9 ycn. neu. .
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2. JlonoJiHMTEBHAS JTUTEPATypa

2.1. YueOHble U HAYUYHbIE U31aAHUS

Kypc obuieit puzuku. Mexanuka. Monekynspuas pusuxa. 16-e usz.,
ctep. Cankr-IlerepOypr [u ap.] : Jlans, 2020. 432 c. 22.68 ycu. ney. J.

16

Kypc obmieit pusmku. DnekrpuaectBo u MaruetusM. Bomuel. Ontuka. 10-
e u3f., crep. Cankr-IlerepOypr : Jlans, 2008. 496 c.

42

Kypc dusuxu. KBanroBas ontuka. AtomHas pusuka. @usznka TBEpaIoro
Testa. Pu3nKa aTOMHOTO sipa U deMeHTapHbIX yacTull. Cankt-IleTtepOypr
: Jlann, 2007. 302 c.

20

2.2. llepuonn4yeckne U3TaAHUS

B Mupe Hayky : HAydHO-HH(POPMAIMOHHBIN )ypHan / B Mupe Haykw.
Mocksa: B mupe nayku, 1983-1993, 2003-2024.

Ycnexu puzndecknx Hayk : KypHal / Poccuiickas akajgeMus HayK ;
Omsnuecknii uHCcTHTYT UM. [1. H. JleGenesa. - MockBa: PAH, ®u3. un-t,
1918-2024.

2.3. HopMaTUBHO-TeXHUYECKHE U3TAHUS

| He HCIIOJIB3YCTCA

3. MeToanueckue YKazaHusd AJad CTYACHTOB 110 OCBOCHUIO JTUCHUIIJIMHBI

Hukynun U. JI., @aitzpaxmanosa . C. MexaHuka, MolieKyisipHast pusmnka
1 TepMoinHamuka. HayuHno-uccnenoBarenbckas paborta: CTpyKTypa,
cofiep>KaHue, METOIMKA BBITIOJTHEHUS | y4eOHO-METOANYecKoe mocooue.
[Tepms : ITHUITY, 2019. 103 c. 6,75 ycn. ney. .

4. Y4eOHO-MeTOANYECKOE O0eclieYeHHe CAaMOCTOSITeIbHOM padoThl CTyleHTa

3BepeB O. M., [lepmunoB A. B. CoopHuEK 3a1a4 110 Gu3uke : yuaeOHoe
noco6wue. [lepms : [THUITY, 2017. 470 c. 29,5 ycnu. mey. 1.

88

3BepeB O. M., [lepmunos A. B., bapkos 0. A. Coopauk 3a1a4 no oomiei
¢usmke : yuebHOE mocodue. 2-¢ u3M., ucrp. u gom. [lepms : [THUITY,
2019. 517 c. 32,5 ycn. ned. 1.

73

6.2. DieKTpOoHHAs y4eOHO-MeTOAN4YecKasi JJUTeparypa

Bun nutepatypsl

HamMeHnoBanmne
pa3paboTku

CchUika Ha

UHOPMAIIMOHHBIN pecypc

HocTynHOCTh
(cets UnTepHer /
JIOKaJIbHAasl CETh;

ABTOPHU30BAHHBIH /
CBOOOTHBIN JTOCTYII)

JlononnutensHas |[Akynosa lO. B., 'eponumyc H. A., |https://elib.pstu.ru/Record/R |cers UnTepHerT;

nmuTeparypa Crapuxos E. U. Konebanus u ULANRU-LAN-BOOK- ABTOPHU30BAHHBII
BoTHBL. OnTuka. ATomHas ¢puszuka (356276 TOCTYTI
Hosocubupck : CI'YIIC, 2023.

JlononautenbHas (Borunos I'.H., Ilepmunos A.B. https://elib.pstu.ru/Record/R |ceTs UHTEpHET;

nmuTeparypa ®uzuka. [lepmb: [II'TY, 2008. UPSTUbooks130432 ABTOPU30BAHHBIM

JOCTYI

Jlononuutenshas (['mazosa JI. I1., Harxysxkesa P. X.,  |https://elib.pstu.ru/Record/R |cers UnTepher;

nmuTeparypa Kpune . b. ®uznka. ULANRU-LAN-BOOK- aBTOPHU30BaHHBIM
DIIEKTPUYECTBO U MarHETU3M 339977 TOCTYTI

Cankt-IletepOypr : CIIOGI'AY,

2023.
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Bun nutepartypst

HaumenoBanue
pa3paboTKu

CcrlIka Ha
UHPOPMAIIMOHHBINA pecypc

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

MeTtoaudeckue
YKa3aHUS I
CTYJICHTOB I10

MEXAHUKA: meron. yka3aHus K
1a0opaTOpHOMY ITPAKTUKYMY / COCT.
@ JI. bapkos, B.1. KonecuuueHko,

https://pstu.ru/titlel/faculties
/fpmm/of/?
sources=1&cid=70

cetb HTEpHET;
CBOOOIHBIN JOCTYI

OCBOCHHIO A.B. IlepmunoB [u 1p.] — Ilepms :
TUCITUTIIMHBI WN3n-Bo Ilepm. Hat. uccnen.
MmoJMTexH. yH-Ta, 2017. ? 55 c..
Meroanueckue ®dusuka. Ontuka: MeTof. ykazanus |https://pstu.ru/titlel/faculties |cets MnTepHer;

YKa3aHUA OJIA
CTYACHTOB I10

K 71a00paTOPHOMY MPAKTUKYMY /
coct. JI.B. basunun, B.T.

/fpmm/of/?
sources=1&ci1d=70

CBOOO/IHBIN JOCTYTI

OCBOCHHIO becnipo3Bannsbix, [.H. BoTuHoB,
TACITATITHBI O.M. 3Bepes, A.B. [lepmunos, B.C.
[locTtHuKOB. — IIepms : U3n-BO
[IepM. Hal. UCCIEN. TOJIUTEXH. YH-
Ta, 2021. - 59 c.
Metoanueckne  [DQJIEKTPOMATHETU3M: meton. |https://pstu.ru/titlel/faculties cetb UnTEpHET;

YKa3aHUsA I
CTYIEHTOB II0

yKa3aHHA K J1a00paToOpHOMY
npakTukymy / coct. JI.B. basaaus,

/fpmm/of/?
sources=1&cid=70

CBOOOHBIHN JOCTYI

OCBOCHHIO B.B. bypaun, I'.H. Botunos [u ap.]
TUCITUTIINHEBI — [lepms : U3n-Bo [lepm. Harl.

vcclell. MOJIUTEeXH. yH-Ta, 2017. ?

74 c.
YueOHO- 3BepeB O. M. Coopauk 3aau mo  |https://elib.pstu.ru/Record/R |cets UnTEpHET;
METOIMUECKOE ¢uzuke : yuebHoe mocodue / O. M. [ULANRU-LAN-BOOK- aBTOPH30BAHHBIN
oOecrnieueHne 3BepeB, A. B. Ilepmunos. - Ilepmb: |160895 OCTYII
camocTositenbHoN (M3a-Bo ITHUITY, 2017.

paboThI CTYACHTOB

YuebHo-
METOIUYECKOE
obecrieyeHne
CaMOCTOSITEIbHOH
pabOTHI CTYJICHTOB

Kpacnskos 1. B., Yroukun B. 1O,
bauesa H. 1O., I'epuen T. A. OGmias
¢buznka. DIEKTPUYECTBO U
MarHeTusM: J1a00opaTOpHBIN
npaktukyM. [lepms: ITHUITY, 2024.

https://elib.pstu.ru/Record/R
UPSTUbooks272057

cetb HTEpHET;
aBTOPU30BaHHBIN
OCTYII

6.3. JInneH3noHHOE U CBOOOIHO PAaCIPOCTPaHsieMOe MPOrPpaMMHOe odecriedeHue,
HCIO0JIb3yeMoe MPH OCYLIEeCTBJIEHUH 00Pa30BaTeJIbHOI0 MpoLecca Mo AUCHUuIInHe

Buzg I10O

Haumenosaunue [10

OHepaI_lI/IOHHBIe CHCTCMbI

MS Windows 11 (moamn. Azure Dev
Tools for Teaching )

OducHbIC TPUITOKEHHS.

Microsoft Office Professional 2007. yui.

42661567

OducHbIe TPUITOKEHUSL.

MoitOduc CtanmapTHbIN. , peecTp
oTeuecTBeHHOro 110, HeoOxoauma
[MOKYTIKA JIULEH3UH.
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Buzx I[1O

Haumenosauue [10

[TpuxiagHoe nporpammuoe obecrieueHue oomero HasHauenust  |Dr.Web Enterprise Security Suite, 3000
man, [THUITY OLIHUT 2017

6.4. CoBpemMeHnHbIe IpodeccnoHabHbIE 0a3bl JAHHBIX 1 HH(POPMAIMOHHBIE
CIIPABOYHbIE CUCTEMBI, HCII0JIb3yeMble MPH OCYIIeCTBJIEHHH 00Pa30BaTEJIbHOIO

nmponecca nmo IMmCuuIinHe

HaunmenoBanue Ccpuika Ha HH)OPMAIIHOHHBIN pecypc
baza nmannbeix Elsevier "Freedom Collection" https://www.elsevier.com/
baza maHHBIX HAYYHOH JIEKTPOHHOM OHOIHOTEeKN https://elibrary.ru/
(eLIBRARY.RU)
Hayunas ouosimoteka [TepMckoro HalfmoHaIbHOTO https://elib.pstu.ru/
MCCIIEI0BATEIECKOTO MOMUTEXHUYECKOTO YHUBEPCHTETA
DneKTpoHHO-O0nOMHMoTeueas cucrema Jlanp https://e.lanbook.com/
DIIeKTpOHHO-0MOMMoTeunas cucrema IPRsmart http://www.iprbookshop.ru/
WNudopmarmonnsie pecypesl Cetn Koncynprantllntoc TIOKaJbHAs CETh

7. MaTepHaIbHO-TEXHHYECKOE ofecnedeHre 00pa30BaTeILHOTO MPoIecca 1Mo

AUCHUIIJINHE
S T— HanmMeHoBaHue HE00X0IMMOI0 OCHOBHOTI'O 000Dy A0BaHUs KOMH4eCTRO € IHHHII
Y TEXHUYECKUX CPEACTB 00yUeHus
JlaGopaTopHas JlaGopaTophsiii crenn "Mexanuka" 15
paboTa
JlaGopaTopHas JlaGoparopuslii ctenn "Ontuka" 15
pabora
JlaGopaTopHas JTaGopaTopHbIii cTeH 1 "DNeKTpoMareTu3m" 15
paboTa
Jlexnys Komnsrorep, MyIbTUMEIUIHHBINA TPOEKTOP
[IpaxTHueckoe Komnsrorep, MyIbTUMEIUIHBINA IPOEKTOP
3aHATHE

8. ®oHI OLIEHOYHDIX CpeacTB TUCHUIIJIMHBI

|OHI/IcaH B OTACJIbBHOM JOKYMCHTC
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@oH/1 OUEHOYHBIX CPeICTB JUII MPOBEACHUS MPOMEKYTOUYHON aTTeCTaluu
oOy4Jaromuxcs N0 JUCUUIUIMHE SBISETCS YaCThIO (IPUIIOKEHUEM) K pabouell mporpamme
auctUIIIHBL. DOHJT OLIEHOYHBIX CPEACTB I MPOBEACHUS POMEXKYTOYHON aTTEeCTAI[H
oOyyJaromuxcs Mo AUCHUILIMHE pa3pad0oTaH B COOTBETCTBUM C 00IIeH yacThio (hoHIa
OLICHOYHBIX CPEACTB JUIsl MPOBEACHMS MPOMEKYTOYHOM aTTeCTallid OCHOBHOM
o0Opa3oBaTelbHOM MPOrpaMMbl, KOTOpas yCTAHABIMBAET CUCTEMY OIICHUBAHUS
pe3yabTaTOB MPOMEKYTOYHOW aTTECTAlMM W KPUTEPHH BBICTABICHHs OleHOK. DoHI
OLICHOYHBIX CPEJICTB AJIA MPOBEACHUS MPOMEKYTOUHOM arrecTalud OO0y4YaroIUXCs IO
JUCIUIUIMHE YCTaHABIMBAET (POPMbI U MPOLEAYPHI TEKYIET0 KOHTPOJISI YCIEBAEMOCTH U
MIPOMEKYTOYHOM arTecTalu 00y4aroluXxcs M0 TUCIUILINHE.

[IpenycMOTpeHbl ayAUTOpPHBIE JEKUMOHHBIE, J1a0OpaTOpHble M MPAKTUYECKUE
3aHATHS, @ TaKXKe CaMOCTOsTeNbHAas padoTa CTylIeHTOB. B paMkax ocBOeHHS yueOHOTO
MaTepuana JUCHUTUTMHBI (OPMHUPYETCS KOMIIOHEHTHI KOMIIETEHIIMI 3HATh, YMETbh,
BIa/eTh, ykasaHHble B PIIJ[, KoTOphie BBICTyMarOT B Ka4eCTBE KOHTPOIHPYEMBIX
pEe3yJIbTaTOB 00YUYEHUS MO TUCLUILIIUHE.

KoHTposib ypOBHSI YCBOCHHBIX 3HAHWW, OCBOCHHBIX YMEHHH W TPHUOOPETCHHBIX
BJIQJICHUM OCYIIECTBISIETCS B pPaMKax TEKYIIETro, pyOeKHOTO U MPOMEKYTOYHOTO
KOHTPOJIS MpPU HM3YYEHUH TEOPETUUYECKOTO MaTepuaja U B XOJe JIabOpaTOpHBIX U
NPaKTUYECKUX 3aHATHH, a Takke Ha d3k3aMeHe H auddepeHIMpoBaHHOM 3adere.
HToroBoli OIIEHKOW JOCTHXCHHsSI PE3YyJIbTaTOB OOYUEHHUS TO IUCIHIUIMHE SIBIISETCS
NPOMEXYTOUHasl aTrTecTallisd B BHJE dK3aMeHa U JU((EepeHLHPOBAHHOTO 3ayera,
IPOBOJIUMAs C YYETOM PE3YJIbTATOB TEKYILETO U PYOEKHOTO KOHTPOJIS.

1. Buabl KOHTPOJsi, TUNIOBbIE KOHTPOJbHbIE 3aJaHUS U LIKAJbl OLEHUBAHMUS
pe3yJabTaToB 00y4eHusI

Texymuii KOHTPOJIb YCIIEBAEMOCTH MMEET IeNIbI0 OOeCIeueHne MaKCHUMaIbHOM
s pekTuBHOCTH ydeOHOro Tmpollecca, yIpaBieHHE MporeccoM  (OpMHUPOBAHUS
3aJlaHHBIX ~KOMIIETCHIIMA 00y4aeMmblX, TIOBBIICHHE MOTHBAIlMM K Yyuyebe W
npenlycMaTpUBaeT OILICHMBAaHUE XOJa OCBOCHHS TUCHUIUIMHBL. B cooTBeTcTBHM C
[TonoxeHnem O MPOBEACHUHM TEKYIIETO KOHTPOJISA YCIEBAEMOCTH W MPOMEKYTOUHOU
aTTECTAIlMM OOYYAIONIUXCS MO 00pa30BaTENIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHMS
— TmporpammaMm OakanmaBpuaTa, cHenuanurera u wmaructpatypel B [THUITY
MPEAYCMOTPEHbl  CIEAYIOUIME BHABI M MEPUOJUYHOCTh TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH O0YYarOIUXCS:

- BXOJIHOW KOHTPOJIb, MpPOBEpPKAa MCXOJHOIO YPOBHS MOATOTOBIEHHOCTHU
00y4aeMoro M €ro COOTBETCTBHSI MPEIbSABISIEMBIM TPEOOBAHUAM JJII U3YUYCHUS JAHHOU
JTUCUUTUIAHBL;

- TEeKyIIHH KOHTPOJIb YCBOEHUs MaTepuana (YpOBHS OCBOCHHS KOMIIOHEHTa
«3HATh» 3a/IaHHBIX KOMIIETCHIIMMA) Ha KaXXJOM TPYNIOBOM 3aHITUU M KOHTPOJIb
MOCENIAEMOCTH JIEKIIMOHHBIX 3aHATUH;

- TPOMEKYTOUHBIM W PYOEKHBIH KOHTPOJIh OCBOCHUS O0y4aeMbIMU OTIEIHHBIX
KOMIIOHEHTOB «3HATh)», «YMETb» 3aJlaHHBIX KOMMETEHIUU MyTEM KOMIBIOTEPHOIO WU
0JIJAHOYHOTO  TECTUPOBAHHUS,  KOHTPOJBHBIX  ONPOCOB,  KOHTPOJIBHBIX  padoT
(MHAMBUYATbHBIX JIOMAIHUX 3aJaHUi), 3allUThl OTYETOB IO Ja0OPATOPHBIM paboTam,
pedepaTos, scce u T.4.



Py0OexxHbIil KOHTPOJb MO AUCIUIUIMHE MPOBOAMUTCS HA CIEIYIOIIEH Hexese Mmocie
MPOXOXKJAEHUSI MOJIYJd JAUCHUIUIMHBIL, a MPOMEXKYTOUHBIH — BO BpeMS KaXI0ro
KOHTPOJILHOTO MEPOIPUATUS BHYTPU MOYJIEH TUCHUTUIHHBL

- MEXCECCHOHHAas aTTeCTallrs, €JUHOBPEMEHHOE IOJBENCHUE WTOIOB TEKYIIEH
YCIIEBAEMOCTH HE MEHEE OJHOIO pa3a B CEMECTP IO BCEM IUCLUMIUIMHAM ISl KaXKIO0TrO
HaIpaBJIeHHs OJTOTOBKH (CIELMATIBHOCTH ), Kypca, TPYIIIbL;

- KOHTPOJIb OCTATOYHBIX 3HAHUM.

2.1. Tekyuuii KOHTPOJIb YCBOCHHMSI MaTepHaJia

Texymuii KOHTpPOJb yCBOEHHsI MaTepuania B QopMe cobeceqoBaHUS WU
BBIOOPOYHOTO TEOPETHUYECKOTO OINpOCa CTYIEHTOB MPOBOAMTCS MO KaXKIOM TeMe.
Pesynbrarsl o 4-0ajulbHOW MIKajie OIEHUBAHUS 3aHOCITCS B KHUXKKY MpENoaaBaress u
YUUTBHIBAIOTCSA B BHJI€ MHTETPAJbHOM OLEHKH TNpPH MPOBEICHUU MPOMEKYTOUHOU
arTecTalui.

2.2. Py0eskHbIii KOHTPOJIb

PyOexxHbIil KOHTPOJIb ISl KOMIUIEKCHOTO OILICHMBAHMSI YCBOCHHBIX 3HAHUH,
OCBOCHHBIX YMEHHMH M NPUOOPETEHHBIX BIAJCHUM NPOBOAUTCA B (GOpME 3alIUTHI
7a00paToOpHbIX, MPAKTHUECKUX 3aHATUH U PYOSKHBIX KOHTPOJBHBIX paboT (mocie
U3YyYEHUS KaKJI0T0 MO y4eOHOU TUCUUTLTUHBI).

2.2.1. 3amuTa 1a00paTOPHBIX M NPAKTUYECKUX 3aHATHI

Bcero 3ammanupoBano 14 naGoparopHbIX paboT W 24 NPaKTUYECKUX 3aHATHI.
TunoBsie TeMBbI TA0OPATOPHBIX PAOOT U MPAKTUICCKUX 3aHATHI npuBeAcHbI B PI1/I.

3amura 1abopaTopHO pabOThl MPOBOAUTCS WHIUBUIYAIBHO KaXKIbIM CTYIEHTOM
WIM TPYNIOW CTyACHTOB. TWUIOBBIE MIKajlla U KPUTEPUM OLIEHKU MPUBEACHBI B 0OILEH
gact ®OC 06pa3oBareIbHOM MPOTPaMMBI.

3ammTa NpakTUYECKOro 3aHITHUS MPOBOAUTCS UHIAUBUAYAJIBHO KaXIbIM CTYICHTOM
WM TPYIIONH CTYICHTOB. THWIOBBIC IIKajla M KPUTCPUHM OIICHKH IPHUBEICHBI B OOIIEH
gact ®OC 06pa3oBaTeIbHON MTPOTPAMMBI.

2.2.2. PyOe:xxHasi KOHTpPOJIbHAsi padoTa

Cornacao PIIJ] 3aruranmpoBano 8 pyOekHBIX KOHTpOJbHBIX pabdor (KP) mocrne
OCBOGHHUS CTyAEHTaMH Yy4eOHbIX Moxayned mucruiuimHbl. Ilepas KP mo mopymro 1
«Mexanuka», BTopas KP — mo momymio 2 «Konebanust u BomHbI», TpeThsi KP — mo
monymto 3 «Craructudeckas pusuka u TepmMoanHaMuka», yetBepras KP — mo momymio 4
«JNEKTpOCTaTUKAa U TOCTOSIHHBIN 3JeKTpuueckuid Tok», msatas KP — mo monymto 5
«Marnetusm», mectas KP — mo mogymio 6 «Omntuka», cenpmas KP — mo momymro 7
«KBantoBas ¢usuka», BocbMas KP — mo momymio 8 «Snepnas ¢usuka. duszmueckas
KapTUHA MUpPa».

TumoBble MIKama W KPUTEPUU OICHKHA PE3YJABTATOB PYOESKHOW KOHTPOIBHOU
pabotsl mpuBeaeHbl B 0011eit yactu ®OC 00pazoBaresbHON NPOrpaMMBI.

2.3. IIpome:xxyTouHast arrecTalus (MTOrOBbIM KOHTPOJIb)

JlomyCK K NOpPOMEXYTOYHOM AaTTECTAllMM OCYUIECTBISIETCS MO PE3YJIbTaTam
TEKYIIEro U pyoeKHOTO KOHTPOJISl. YCIOBUSMHU JOIYCKA SIBIISIFOTCSL YCIICIIIHAS C/Jauya BCEX
7a0OpaTOpHBIX PabdOT U MOJOXKUTENbHASI MHTErpalibHas OLIEHKa [0 pe3yibraram
TEKYIIEro U pyOeKHOr0 KOHTPOJIS.



[Ipomexyrounas arrecramus, cornacHo PIIJI, mpoBomuTcs B BUIE dK3aME€Ha U
nuddepeHupOBaHHOrO 3a4yeTa M0 JUCUUIUIMHE YCTHO MO OwieraMm. buier comep:xut
Teoperuyeckue Bompochl (TB) 11 mpoBepKH YCBOECHHBIX 3HAHMM, NPAaKTHUYECKUE
3amanust (I13) nms mpoBEpKHM OCBOEHHBIX YMEHUW U KOMIUIeKCcHble 3amaHust (K3) s
KOHTPOJIS YPOBHSI IPUOOPETEHHBIX BIIAJIEHUN BCEX 3asBJIECHHBIX KOMIIETCHIIHI.

buner dopmupyercs Takum 00pa3oMm, 4TOOBI B HEro IOMajdd BOIPOCH U
MpaKTUYECKUE 3aJaHusl, KOHTPOJUPYIOIIME YPOBEHb C(HOPMHUPOBAHHOCTH  6Cex
3asBICHHbIX KoMmmeTeHuui. Popma Owunera mnpencrtaBieHa B odwmel uvactu DOC
o0pa3oBaTesbHON MPOrPAMMEBI.

2.3.2. llIxaybl oneHUBAHNUSA Pe3yJbTATOB 00yUeHUsI HA IK3aMeHe

OuneHka pe3yJabTaToOB OOydYeHHMs] 1O JUCHUIIIMHE B  (opMe  YpPOBHS
c(hOpMUPOBAHHOCTH KOMIIOHCHTOB 3HAMb, YMemb, Glademsb 3asBICHHBIX KOMIETCHIITUN
IPOBOJIUTCS IO 4-X OayuTbHOM IIKajie OIEHHBAHUSA MYTEM BBHIOOPOYHOTO KOHTPOJISA BO
BpEMsI SK3aMEHa.

TunoBsle MIKaa U KPUTEPUU OIIEHKH PE3yIbTaTOB OOYUYEHUS MPHU CcAade dK3aMeHa
JUIi KOMIIOHEHTOB 3HAmb, yMmems U 6lademsv mnpuBeneHsl B o6mer uvactu DOC
00pa3oBaTebHON MPOTPAMMBI.

3. Kpurepuu ouneHMBaHUSI YPOBHSI CPOPMHPOBAHHOCTH KOMIIOHEHTOB WU
KOMIIeTeH LM i

3.1. Ouenka ypoBHsi cGpOPpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIeTeHIIMii

[Ipu onenke ypoBHA c(POPMUPOBAHHOCTH KOMIIETEHIIUHA B paMKaxX BBIOOPOYHOTO
KOHTPOJISI MpPHU DSK3aMEHE CUMTAETCS, YTO HOIVYEHHAs OYEHKA 3Ad KOMHOHEHM
nposepsemoll 6 bunieme KomnemeHyuu 0006waemcs Ha COOMEemMcmayIouUli KOMNOHEHM
gcex KomnemeHyut, popmupyemvix 8 pamkax OaHHOU y4eOHOU OUCYUNTIUHBL.

TumoBble KpUTepUM W IIKAJIbl OICHUBAHUSA YPOBHSA CHOPMHUPOBAHHOCTH
KOMITOHCHTOB KOMIIETEHIIMM TipuBeneHsl B o6mei dactu POC obpa3oBaTebHON
IpOrpaMMBl.

3.2. OueHka ypoBHsi ¢(hOPMHUPOBAHHOCTH KOMIIeTeHIIM A

OO6miast orneHka ypoBHS CHOPMHUPOBAHHOCTH BCEX KOMIIETEHUIUNA MPOBOIUTCS
OyTEM arperupoBaHUsl OLICHOK, IOJIYYEHHBIX CTYACHTOM 3a KaXJblii KOMIIOHEHT
(dbopMHUPYEMBIX KOMIIETCHIINH, C YI€TOM Pe3yJIbTaTOB TEKYIEro U PyOeKHOTO KOHTPOJIS
B BUJIC€ MHTETPAIbHON OLEHKH 1Mo 4-X OaipbHO# mikaie. Bce pesynbTaThl KOHTPOJIS
3aHOCSTCS B OICHOYHBIM JINCT U 3alOJHSIOTCS IMpenojaBaTeleM [0 HUToram
MPOMENKYTOUYHOU aTTECTALINU.

dopma OIEeHOYHOTO JIUCTA U TPEOOBAHUS K €T0 3alOTHEHHIO TPUBEJEHBI B 00IIEH
gactu @OC 06pa3oBaTeIbHON MPOTrPaAMMEI.

[Ipu dopMupoBaHWM HMTOTOBOW OIEHKA TPOMEKYTOUYHON aTTECTallid B BHIIC
sKk3amMeHa W Iu(PEepeHIMPOBAHHOTO 3a4deTa WCIHONIB3YIOTCS THUIOBBIE KPUTEPHH,
npuBeqeHHbIe B 0011ei yactu @OC oO6pa3zoBaTeIbHON TPOrpaMMBl.



3AJIAHMS 11O OBPA3OBATEJIBHOM ITPOT'PAMME

IIpaBHIIBHBIN OTBET Conepxanue Bopoca Komnerenuus
[Tepemernenmue, Kaxkue BexTopa SBISIOTCS KUHEMAaTUYECKUMHU OITK-1
CKOPOCTb, YCKOpEHHUE XapaKTePUCTUKaMH MOCTYATEIbHOIO JBUKEHUS?

4 KoopauHara Tena MeHseTcs Mo 3aKkoHy X = 2 + 3t + 2t2, OIK-1
UYemy paBHO yckopeHue (B M/c?) B MOMEHT BpeMeHH 1 c.
4 Koopaunara Tena MeHseTcs 1o 3akoHy X = 2 + 3t + 0,5t OINK-1
Yemy paBHa CKOPOCTH (B M/C) B MOMEHT BpeMeHH 1 c.
Nmnynse Tena Kakas ¢pusndeckas Bennunna B cucteme CU OINK-1
n3MepseTcs B KI-M/C.
JNEUCTBYIOLIEN HAa HEE Yemy paBHa OBICTPOTA U3MEHEHHS UMITYJIbCA OIK-1
cuiie MaTepuallbHOM TOYKU? OTBET MPEICTABUTH CIIOBAMH.
5 Teno 6e3 TpeHus: CKOJIB3UT M0 HAKJIOHHOM MJIOCKOCTH
oOpasytoiieii ¢ ropuzoHToM yroia 30°. Uemy paBHO OIIK-1
yckopeHne Tena B M/c2? (g = 10 m/c?).
4 Haiigure kunetnueckyro sHepruio tena (B [Ix) maccsl OIK-1
2 KT, IBIDKYIIETOCS CO CKOPOCTHIO 2 M/C.
paboTe TOM CHITBI Uemy paBHO U3MEHEHNE KHUHETUYECKOW SHEPT UM Tella, OIK-1
€CITH OHO MTPOUCXOTUT MOJT ACUCTBHEM CHITBI F?
Pabota, sneprusi, Kaxkue pusnyeckre BeMTUINHBI U3MEPSIOTCS B OIK-1
TEIIoTa JIxoymax?
9 Mstark Maccoit 0,5 Kr magarouiyi ¢ BBICOTBI S M 'y
3eMJTH UIMEJT CKOPOCTh 8 M/c. Uemy paBeH MOIYiIh OIK-1
paGOTHI CHITBI compoTHBIeHns Bo3ayxa? (g = 10 m/c?).
OTBET NpeaCTaBUTh YUCIOM B JIK.
3aBUCUMOCTb KOOPIMHATHI KOJIEOIIOIErocs Tella OT
BPEMEHH MpeACTaBIeHa IpapUKOM Ha PUCYHKE.
X, CcM
2 '
4 éhl 2 3m5 f.c OITK-1
2 .
Yemy paBeH nepuoj konedanuii (B ¢)?
CBOGOXHBIX VYpaBHeHHUE IBUKEHUS TAPMOHUUYECKOIO OCHMIIIATOPA
He3aTyXaloIuX d’x 0
CROGOTHBIX 3ATYXAIONHX W + 0, - X=U gpnsgercs nuddepeHnnaabHbIM OIIK-1
BRIHYKNICHHBIX ypaBHEHUEM KOJIeOaHUH.
MPUHYTUTENBHBIX
I"apmoHuueckue Kak HaszpiBaeTcs npouecc, npu KOTOPOM KOOpAUHATa
Kosie0aHus MaTepUaIbHONW TOUKH U3MEHSETCS 10 3aKOHY CHHYCa OIIK-1
WJIN KOCUHYca?
JnHa BOJTHBI Kak HaszpiBaeTcs paccTosHuE, IPOXOAUMOE BOJHOM 3a 1
OIIK-1
Kosiebanue?
4K CJI0 ABOrapo
noctossiHHas bonbumana | KonmdectBo Mosekyn B 1 MoJie BemiecTBa YUCIEHHO
YHHUBEpCaJbHas ra30Basi | BBIPAKAET ... OIIK-1

IIOCTOAHHAA
MOJIIpHasA Macca




BCIICCTBA

TeMimepartypa

NMOCTOSIHHA

HET TerIooOMeHa ¢

. . N3oTepmuuecknm Ha3bIBAETCs POLIECC, IIPU KOTOPOM .. .

OKPYKAFOLLEN Cpeion OIIK-1

JIaBJIEHHUE [TOCTOSIHHO

00BEM TTOCTOSTHEH

2 B wm300apHOM mporiecce ¢ TMOCTOSHHOW Maccod Tasa
TeMIlepaTypa yBenudmiach B 2 pa3za. Bo ckoibko pas OIIK-1
yBenMumiIcs o0beM raza?

2 B wu3oxopHOM mporecce C MOCTOSHHOM Maccod rasza
TeMIlepaTypa yBeIudmiach B 2 pasza. . Bo ckoibko pas OIIK-1
YBEITMYWIOCH JIaBJICHHE Ta3a?

6 B npouiecce ¢ nocTostHHON Maccoil ra3a 00beM
yBEJIMYWICA B 2 pa3a, a IaBJIeHUE YBEIUYUIOCH B 3 OIK-1
paza. . Bo ckoibKko pa3 yBenuumuiach TemrepaTrypa
raza?

100 [Ipu ymensiieHnnu oobema ra3a B 2 pasza JJaBjeHHE
yBenmumiiock Ha 120 kIla, a aGcosroTHas Temmneparypa OIK-1
Bo3pocina Ha 10%. Kakum Obu10 iepBoHavanbHOE
nasieHre. OTBET MPEICTaBUTh YMCIOM B Klla.

AUJIEKTpUYecKast

NPOHMLIAEMOCTb Cpebl

CHUJIa TOKa B cucreme CU Ge3paszmepHOl U3 EPEUNCICHHBIX OIK-1

HamnpspKeHHe aBIseTcs (pu3nUecKas BEIUYMHA ...

HANPsHKEHHOCTh

AIIEKTPUYECKOTO MOJIS

HanpsoxeHHoCTb Kakas ¢usnyeckas BenuyuHa sBISETCS CUIOBON

AIIEKTPUYECKOTO OIS XapaKTEPUCTUKOM 3JEKTPUUYECKOTO OIS B OIIK-1
paccMaTtpuBaeMoil Touke?

[ToTenuman Kakas ¢pusnyeckas BenrunHa SBISETCS SHEPIeTUUECKOM

AIIEKTPUYECKOTO OIS XapaKTEPUCTUKOM 3JEKTPUUYECKOTO OIS B OIIK-1
paccMaTpuBaeMoil Touke?

4 Bo ckombko pa3 yBENMUUTCS CHJIA BIIEKTPUUYECKOTO
B3aMMOJICHCTBUS MEXAY JIBYMSI TOUYCUHBIMH 3apsiaMH, OIlK-1
€CJIM PacCTOSIHUE MEXTy HUMU YMEHBIIUTH B 2 paza?

12 Konnencaropsl emkoctsimu 20 u 30 Mk®D coearHEHBI
nocneaosareiabHo. Yemy paBHa o0mas eMkocts? OTBET OIIK-1
IpeJCTaBUTh YUCIOM B MKD.

He U3MeHsIeTCsl

YBEIIUYUBACTCS B HampaBienun nmpoTekaHus MOCTOSTHHOTO TOKa B

YMEHBIIAETCS METATTMYECKOM MPOBOJIE IO/l MOTIEPEYHOTO OIK-1

MOXKET Kak CEUeHHs MPOBOJA YBEINYNBAETCS, IPU ITOM CHIIAa TOKA

YBEIIMYMBATHCS, TaK U B 9TOM HampaBIICHUH. ..

YMEHbIIATHCS

2 K ncrounuky nuranus ¢ 3/1C 12 B u BHyTpeHHUM
compoTuBiieHHeM 2 OM MOJKITI0YeHA TaMIIOYKa OTIK-1

conpotusiieHneM 4 Om. Yemy paBHa cuia TOKa B IENU?
OTBeT NPEeACTaBUTH YUCIIOM B A.




12

JIBa npoBOiHKKA € conpoTuBiIeHUsIMU 12 u 18 OMm
COEJMHEHBI NocaenoBarenbHo. [lapamiensHo um
IIPUCOEIUHEH ITPOBOJHUK collpoTuBiaeHUEM 20 OM.
Yemy paBro (B OM) 00111ee CONpOTUBIICHUE TIETTH?

OIIK-1

JIBa npoBOiHKKA € conpoTuBieHUsIMU 12 u 18 OMm
CO€JIMHEHBI IocieaoBareabHo. [lapamiensHo um
IPUCOEANHEH TPOBOAHUK conpoTuBieHreM 20 Om. Ha
1enp nojaHo Hampsbkenue 24 B. Uemy paBHa (B A) cuta
TOKa B 1IeNH?

OIIK-1

BHH3

MarauTHOoe 1oJjie CO34aHO0 JIMHHBIM IMPOBOAHHUKOM C
TOKOM | pacroJIOKEHHBIM  MEPIEHAUKYIAPHO
IJI0CKOCTH uepTexka. Bektop B mHaykumu mMarHutHoro
MoJisi B TOuke A HarpaBlieH ...

I
&=

OIlK-1

BBEPX

MaruauTtHOe moJjie CO31aHO MJIMHHBIM ITPOBOAHHUKOM C
ToKOM | pacmosyioskeHHBIM MEePICHINKYIIPHO
IJIOCKOCTH uepTeka. Bekrop B MHAYKIIMYM MarHuTHOTO
MOJIsI B TOUKEe A HampaBlieH ...

I A
@—.

OIlK-1

MOJIOKUTEIbHbIH
pPaBEH HYIIO
OTpHUIATEIbHBIN

3HAK 3apsJia ONPEICITUTh
HENb3s

Ha pucyHke ykazaHbl Tpa€KTOPHUH 3apsKEHHBIX YACTHII,
HMMEIOIUX OJMHAKOBYIO CKOPOCTh M BJIETAIOLIUX B
OJIHOPOJHOE MarHWTHOE MoJie, TePIEeHANKYISIPHOE
IJIOCKOCTH uepTexka. [Ipu 3Ttom y yactuusl 1 3apsn ...

2 .

B
Q

2

1 vT 3 4

OIIK-1

Yemy paBHa cuna Amrnepa (B H)aelictByromas Ha
MPOBOJIHUK JJIMHOM 2 M [0 KOTOpOMY TedeT TOK 10 A,
eclii OH HaxoauTcs B MarauTHOM nojie 0,1 Tn? Yron

MEKAY ITPOBOAHUKOM U HHHYKHHeﬁ MAarguTHOTI'O I10JIA
30°.

OIIK-1

Maxkcumym
uHTEephepeHIIuN

Yro Oyner HabIIOAATHCS HA SKpaHe, €CIU Pa3HOCTh (a3
JIBYX KOT€pEHTHBIX BOJH paBHa 27 paa?

OIIK-1

MuHumym
HHTep(depeHuun

Makcumym
UHTEep(EpEeHINH

IIpomexyrounoe
MIOJIOKEHUE MEXKIY
MaKCUMYyMOM U
MHHUMYMOM

Yro 6yz[eT Ha6J'IIO,[[aTBC$I Ha 3KpaHE, €CJIN ONITUYCCKAA
PAa3HOCTBb XO0Ja ABYX KOTCPCHTHLIX BOJIH paBHA
TIOJIOBHUHE JJIMHBI BOJIHBI?

OIIK-1




MakcumyMm uiu
MUHHMYM
UHTEepEpEHIINH B
3aBHCUMOCTH OT
paszHocTH a3

WNuTtepdepenmmus, Jns cBeTa xapakTepHa KOPHYCKYJISIPHO-BOJIHOBAs

T ppaKIIHS, JIIBOMCTBEHHOCTEL CBOMCTB. Kakue siBiieHus OIIK-1

MOJISIpU3aLUs IPEJICTaBIISIIOT BOJHOBBIE CBOMCTBA CBETA.

MO3UTPOHBI

3JIEKTPOHBI Kaxkwue yactuisr HE BxonsT B cocras aroma? OTIK-1

IIPOTOHBI

HEUTPOHBI

JledexT macchl Kaxk Ha3bIBaeTCs pa3HOCTh MEXY CYMMOW Macc
CBOOOJHBIX HYKJIOHOB, COCTaBJISIOUINX SAPO, U MAacCou OIIK-1
aapa (Am=Z-m_ +(A-Z)-m —M,)?

DHeprus cBA3HU sizipa Kak  Ha3biBaeTcs  pabora, HeoOxomumas  Juid
pacuieIuIeHHs sIpa Ha COCTABJISIFOIINE €r0 HYKJIOHBI 0e3 OIIK-1
COOOIICHNS UM KHHETUYECKON dHEPTHn?

CWJIBHOE,

DJIEKTPOMATHHTHOE, HazoBure 4 Buna ¢yHaaMeHTalIbHBIX B3aUMOJICHCTBHIA. OIlK-1

ciaboe u

I'PaBUTALIMOHHOE




