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Hanpasaennocts (mpopuiin): Opeanuzayus u mexnoio2us 3auumsi UHGopmayuu
(no ompacau unu 6 cghepe npogheccuoHaIbHOU OesimerbHOCMU)

KBanudukanus (crenenn): 6baxanrasp
dopMma 00ydeHUsI: OuHAs

I/IHCTHTyT: MaT€MaTuKH, CCTCCTBO3HAHUA U TCXHUKU

Kadenpa; puzuku, paguoTeXHUKU U 3JEKTPOHUKU

ouHasi popma OYHO-320YHAS 3a04Hasi (popma
dopma

Kype 1

1,2
Cemectp/TpmMectp
Jlekuuu 36
JlabopaTopHble 3aHATHSA
n 72

pPaKTH4YecKHne (CEeMUHAPCKHUeE) 3aHATHS

Kouncyabranuu 2
dopma(bl) MPOMEKYTOYHOMH ATTECTAIUT Ix3amen — 0,3
KoutpoJasn 36
Huble popmbl padoThl
CamocrosiTesbHast padoTa 33,7

Bcero uacos: 180
TpynoemkocTb: 5  3a4eTHBIX eJMHHII.

Pa3paboTunk paboueil mporpaMmsl:
KaHJU/1aT NeJarorH4ecKuX HayK, JOLEHT

JI.B. ®uiuMoHOBa




|. OPTAHU3AIIMOHHO-METOJUYECKHAI PA3IEJ

Heap u3yyeHusi AMCHUIVIMHBL. POpMHUpPOBaHUE W pa3BUTHE (yHIaMEHTAIbHON
COCTABJIAIOIIEH CHUCTEMBbl COBPEMEHHBIX (DM3UKO-TEXHUUECKUX 3HAHHM, MMO3BOJISIONICH
OPUEHTUPOBATHCA B HAYYHO-TEXHUYCCKOW MH(POpPMAIIMU U TPUMEHATh €€ Ha MPAKTHKE;
dbopMupoBaHUEe B MPOIIECCEe U3YUEHUs Kypca HAyYHOTO MUPOBO33PEHUS U (PU3UIECKOTO
CTHWJISI MBIIIJICHUSI, B YaCTHOCTH, TOHUMAHMS TPaHUI] MPUMEHUMOCTU Pa3IuIHBIX (HHU3H-
YECKUX TOHSITUN, 3aKOHOB, TEOPHU, MOJAEIEH, YMEHUSA MPABWIbHO OIIEHHUBATH JOCTO-
BEPHOCTH PE3YJIbTATOB 3KCIIEPUMEHTAIBHBIX U TEOPETUUECKUX UCCIIEAOBAHUM.

3agauyu u3yyeHusl TUCHUILVIMHBI: W3YYCHHE TEPMUHOJIOTUU HAayKu (PU3UKH, ee
3aKOHOB U T€OPUH; pacIIMpEHUE MPEICTABICHUN 0 (PU3NUECKUX ABICHUAX U AP (DeKTax;
OBJIAJICHUE SMIIMPUYECKUMHU METOJaMU MMO3HAHMS TPUPObI BELICH; 3HAKOMCTBO C MpPHU-
eMaMH U METOJIaMH PEIlIeHUsI KOHKPETHBIX 3a/1a4 U3 pa3IudHbIX oOsacTedt GU3HKY; 1o-
Jy4eHHUE ombITa paboThl ¢ HU3MEPUTENBHOM ammaparypoi; (pOpMUpOBaHUE HABBIKOB
npoBeAeHHs (U3NYECKOTO AKCIEPUMEHTA U aHAJlM3a €ro pe3yibTaToB; pa3BUTHE yMe-

HUs BBIICINTD (1)I/I3H‘-IGCKOC COACPKAHUC B IIPUKJIAHBIX 3aa4ax.

Mecto gucuuniaunbl B cTpykrype OIIOIIL: peanusyercs B pamkax 6a30Boil 4a-
ctu 60ka b1. Jluciurimnnaa MoTyst.

HJIaHI/IpyeMl)Ie PE3YJIbTATHI oﬁyquml N0 JUCIHUIIJIUHE

Kon NuukaTopsl 10CTHKEHUS Ilnanupyemsle pe3yJbTaThl 00y4eHHs
KOMIIETeHIHH KOMIEeTeHIHH 10 JMCHHUIIHHE

3HaTh: 3Haer:

- (pynnameHTanabHBIE 3aKOHBI (PU- | - 3aKOHBI COXPAaHEHUS U MU3MEHEHUS UM-

3UKM, (pU3MUYECKHe MOHATHS M | IMyJIbCAa U MEXAaHUUYECKOW SHEpruM; Havaja

BEJIMYMHBI, OCHOBHBIE METOJbl | TEPMOJIMHAMUKU M 3aKOHBI paclpesere-

UCCIIEIOBAaHMsI M aHaJIW3a, MpU- | HUS YaCTHIl B CUJIOBBIX MOJISAX; 3aKOH Ky-

MEHSIEMbIE B COBPEMEHHOUW (M- | IOHAa U OCHOBHBIE CBOMCTBA 3JIEKTpUYE-

3UK€ W TEXHHMKE, INEPCIEKTHB- | CKOTO 3apsi/ia; 3aKOHBI IOCTOSHHOTO TOKa:

HbI€ HaIlpaBJICHUs Pa3BUTHUS CO- | 3aKOH 3JEKTPOMArHUTHOM MHAYKIIMU; 3a-

BpPEMEHHO! (PU3HKH; KOHBI (hOTOd(PeKTa; 3aKOHBI T'€OMETPHU-

¢dbyHIaMeHTalbHbIEe (U3NYECKUE | YECKOH W BOJIHOBOM ONTUKH (ITOBEACHUE

ONBITHI U HX POJb B Pa3BUTHM | CBETa HA IPAaHUIE pa3jena Cped U YCIOo-

OIIK-1 HayKH, a Takke€ Ha3HadeHHe U | BUS MHTepepeHuuu U Iudpakiuun); 3a-

NPUHIUIBL JIEUCTBUS BaKHEM-
X (GU3NYEcKux MpudopoB;
0COOCHHOCTH (hu3mueckux d¢-
(eKTOB U SIBIIEHUH, HCIIONb3ye-
Mble Juis obecriedeHus: uH)Op-
MaIMOHHOMN 0€30MaCHOCTH.

KOHBI SIJIEPHBIX MPEBPALLICHUN U PAIHOAK-
THUBHOT'O pacnana; ypaBHeHI/ISI BOJIHBI H|
MPUHLIUI HEOIPEAEIEHHOCTU I MUKPO-
MHpA.
- (yHIaMeHTaNbHble (PU3UYECKHE OIBITHI
Kasenguma, ®yko, bpoyHa no uzydeHuro
IIOBCACHNA B3BCHICHHBLIX YaCTHII, PSHGH
M0 U3MEPEHUI0 pa3MepoB MoJieKyl, [lep-
pEHa MO HM3MEPEHUI0 MacChl MOJIEKYNI MU
ONPEICIICHUI0 TOCTOSIHHOM  ABOTrajpo,
[llTepHa MO0 M3MEPEHUIO CKOPOCTU JIBUA




JKEHUS MOJIeKyJ, J>KOoyls 1o JIoKa3aTelib
CTBY SKBHUBAJICHTHOCTH TEIUIOTHI U Pabo-
Thl, Pukke, Modde, Mummukena, MaH-
nenpmTamMa, Ilamanekcn, Toamena, Ctro-
apTa Kak OCHOBa JJICKTPOHHOU TEOpHH|
MPOBOIUMOCTH, ombIThl Owma, Amrepa,
Opcrena u dapages Mo 3IEKTpOMarHe-
THU3MY, OIBITHI ['epra Mo H3Iy4YeHHIO U
MPUEMY JIEKTPOMATrHUTHBIX BOJIH, OIBITHI
HproTona nmo mucnepcun u MHTEPPEPEH-
muu cera, lOnra, omnbitel CroneToBa U
['epuia mo W3ydeHHIo SBJICHUS W 3aKOHOB
dorosddexra, omeiter Pezepdopna 1o
30HJIMPOBAHUIO BEIIECTBA, OMBITHI DpaH-
ka u ['epa.
- CBs3b DIIEKTPOMPOBOAHOCTU C Jehopma-
uueit; s¢dexr I[loiitHTHMHTA, BIMAHUE a-
COpOLIMM HA AJIEKTPONPOBOJHOCTH IIOJIY-
MPOBOJTHUKOB, BSI3KODJICKTPUYCCKHN (-
(EKT, IMEKTPOrHPABIMYCCKHIIA yaap, BIIU-
SIHUE yJIbTpa3ByKa Ha (PU3UKO-XUMHUYECCKHUE
CBOWCTBA METAUTMYECKUX PACILUIABOB, BTS
IMBaHUC JUAJIEKTPUKA B  KOHICHCATOD,
CBEPIIPOBOIUMOCTD, AIIEKTPOABIKYIIIAS]
cuna uHAyKIu", dpdexr MelicHepa, 3¢
dext BapuioBa-UepeHKOBa, 3JEKTpOMEXa
HUYeCKHe A(PQPEKTh B IUAIICKTPUKAX, Db
dbexr 3eebeka, TynnenbHbIN dhdekT, Crek-
TPaJbHBIN aHAJIM3, SJICKTPOONTHICCKHUE SIB-
nenust, potordhdexr.

YmerTs:

- IPUMEHSITh NONy4YEeHHBIC 3HAHUS
B MOCTEAYIOIIEH
npodeccroHanbHOM
NeSITeTbHOCTH;

- pabotaTh C MNPOCTEHIIUMHU
anmaparamu, npubopamu U

cxeMami, KOTOpBIE
UCIOJIb3YIOTCS B (DU3HUECKHUX U
TE€XHOJOTMYECKHUX

nabopaTopusix, MMOHUMATh

NPUHIMIBI WX  JICHCTBUS;
INPUMCHATH OCHOBHBLIC 3aKOHBI
buzuku npu pelieHnn
IMPAKTUYCCKHUX 3aJ1a4,

- TPOBOAWTH HAyYHBIC HCCIIEI0-
BaHHUA, BBIABJIATH €CTECCTBCHHO-
Hay4yHYIO CYIIHOCTb MpoOieMm,
BO3HHUKAIOIIKNX B X0Jze mpodec-
CUOHATILHOW JESTEIbHOCTH.

Ymeer:

- OOBSICHATH NMPUHLUUIBI pabOTHI MPHUOO-
POB Ha OCHOBE (DM3UYECKUX 3aKOHOB U
SIBJICHUU,

- paboTaTh C MEXaHWYECKHMMHU yCTaHOB-
KaMH, D3JIEKTpONpUOOpaMH, ONTHYECKH-
MU CHCTEMaMH, TOHUMAaET MPUHITUITHI UX
JIEeUCTBUS,

- PacCUMTHIBATH TMapaMeTphl dIEKTpUIe-
CKUX IIeTed U 3IIEKTPOMAarHUTHBIX I10-
JIeit;

- OOBSICHATH NMPHUHIMIIBI PACHPOCTPaHE-
HUSl CBETa W KOHCTPYHMPOBATH ONTHYE-
CKHUE CUCTEMBI;

- cobupaTh 3KCHEpUMEHTAIbHBIE YCTa-
HOBKH TI0 CX€MaM, CHUMaTh MOKa3aHUs C
¢usznyeckux mnpUOOPOB, PACCUUTHIBATH
MHCTPYMEHTAJIbHBIE MTOTPEIIHOCTH;

- OILIEHWBATh CTENICHh TOYHOCTH U JIOCTO-
BEPHOCTH  PE3YJIbTAaTOB  IKCIEPUMEH-
TaJbHO-UCCIIEJOBATEILCKON pabOTHI.




Bnaners:

- COBPEMEHHBIM buzuko-
MaTEeMaTHYeCKUM  ammapaToM
UL penieHus: mpodecCHoHalb-
HBIX 33]1a4;

- HaBBIKAMH HCIIOJIb30BaHUs 00-
mEePU3NIECKUX  3aKOHOB |
NPUHIUIIOB B BaXHEUIIHNX
MPAKTUYCCKUX  MPHIIOKCHHSIX,
MpoBeeHUsT (PU3MYECKOTO IKC-
MepUMEHTa U 00pabOTKHU ero pe-
3YJIbTATOB;

- CcrocodamMu OCYIIECTBISATH IMPO-
CTEUIIIHNE OIICHKH U PACYeThI JUIs
aHann3a GU3NYECKUX SBICHUMN.

Baaneer:

- (hu3MKO-MaTEMaTHYECKUMH METO/IaMH
peuieHus: (GU3MUECKUX 33714, BKIFOYas
MOJIETTMPOBAHHE M CXEMaTU3aIHIO;

- HaBBIKAMH OIICHKH 3Ha4eHHi (usnye-
CKUX XapaKTePUCTHK CHCTEM U SBJICHUI
Ha OCHOBE MPEAMETHBIX (UIUUECKUX
3HAHUH,

- cmocobamu 00pabOTKU pe3yiIbTaTOB
(bHU3HMYECKOTO IKCIIEPHMEHTA.

IK-11

3HaTh:!

- OCHOBHBIE IOJAXOJBl K IPOBEIC-
HUIO DJKCIICPUMEHTOB IO 3aJaH-
HOW MeTonuKe, 00paboTKe, OIeH-
K€ TOTrPEIIHOCTH U JOCTOBEPHO-
CTH UX PE3yJIbTaTOB;

- OCHOBHBIC MPHHIIMIIBI MaTeMAaTH-
YEeCKOr0 MOJICITMPOBAHHUS, ITOJIXO0-
Ibl K PEIICHHUIO TPUKIAJHBIX 3a-
Ja4 C HCIOJIb30BAHUEM METOJIOB
MaTeMaTH4eCKON CTATUCTUKHY;

- 0azoBoe 000OpyIOBaHUE, CTaHIAP-
ThI, TIOJIO)KEHUS] ¥ UHCTPYKIIUH TI0
0(hOpMIICHNIO TEXHUYECKOW [0-
KyMCHTAIlMM, TEXHUYECKHE U
MPOTrpaMMHBIEC CPEACTBA ISl MO-
JICJIUPOBAHUS W 00pabOTKH pe-
3yIbTaTOB  JKCHEPHUMEHTOB, a
TaK)Ke TEOPETUYECKUE OCHOBBI H
0a30BbIC MOJIXOIBI K MOJEIUPO-
BaHHIO U UCCJICJOBAHHIO PA3IIHU-
HBIX CHCTEM, B TOM 4Hcie (pusu-
YECKHX M WH(POKOMMYHHKAIIMOH-
HBIX.

3Haer:

- OCHOBHBIE MCTOYHHMKHM OLIMOOK IpuU
IPOBEICHUHN HKCIIEPUMEHTAa U METOJbI
UX y4era;

- JTaIbl 9KCHEPUMEHTAIbHO-
HCCIJIEIOBATENbCKOM 1€ATEIbHOCTH;

- IpUMephb! (PU3NYECKUX IKCIIEPUMEHTOB
C pasHbIMHM LEISIMH (M3MEpPEHUE BEJIU-
YHHBI, IPOBEPKA 3aKOHA U JP.)

- (hu3nyeckre MPUHIUIBI paboOTHl TPH-
O0poB,

- MPUMEPHl TEXHUYECKUX U TIPOTpaMM-
HBIX CPE/CTB Ul MOJAEIHPOBAHUS U 00-
paboOTKH pe3yabTaTOB FKCIIEPUMEHTA,

- TEOPETHUYECKNE OCHOBBI MOJEIMPOBA-
HUS (UBNYECKUX CHUCTEM.

YmerTs:

- 00OCHOBBIBaTh U NMPHMEHSTH BbI-
OpaHHBIC CITOCOOBI U METOJIBI HC-
CJICZIOBAHMS TPHUKJIATHBIX 3ajad,
BO3HHMKAIOIIUX B IpoIecce Mpo-
(heccuoHaIbHON IEATEITHHOCTH;

- 1oAOUpaTh aJCKBaTHBIC MaTeMa-
THUYECKUE METOJbI JUISl PELICHHUS
MOCTABJICHHBIX MPAKTUYECKUX 3a-
J1a4, IPUMEHITh METOJIbI MaTeMa-
THUYECKOTO MOJICIIMPOBAHHS;

- IUTAHUPOBATh W TPOBOAMTH IKC-
IIEPUMEHTHI 110 3aJaHHOM METO-
JIMKE, WCTONB3ys HEOOXOIMMOoe

Ymeer:

- MUJIAaHUPOBATh U MPOBOAUTH KOHTPOJIH-
pyeMmbIid PU3UUECKHI SKCTIEPUMEHT;

- BHOCHUTb 11€JI€CO00Pa3HbIe KOPPEKTUBBI
B METOAMKY TPOBEICHUS SKCIICPUMECH-
Ta;

- HaXOIWTh MCTOYHUKH ONIMOOK W Ys3-
BUMbIE MECTa B 3KCIHEPUMEHTAIbHOMN
YCTaHOBKE,

- MPUMEHATh MAaTEMATUYECKHE METObI
K TUTAHUPOBAHUIO IKCIIEPUMEHTa U 00-
paboTKe ero pe3ynbTaToB,

- coOupaTh IKCIEPUMEHTAJIbHBIE yCTa-
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o0opyaOBaHKe, CTaHIAPTHI, MO-
JOXKEHUST W HMHCTPYKIHH TI0
0(OpPMIICHHIO TEXHHYECKOH J10-
KyMCHTAIlMM, TEXHHYECKHE U
MIPOTPaMMHBIE CPECTBA, a TAKXKE
NPUMEHSTh METOJBI MaTeMaTHye-
CKOTO M (PU3HUYECKOTO MOACIUPO-
BaHUs B MPOIECCE UCCIEeIOBAHUS
U ONTHUMH3ALMU HapaMeTpOB OT-
JeNTBHBIX DJIEMEHTOB HMH(OKOM-
MYHUKAI[UOHHBIX CHCTEM H CH-
CTEM B IICJIOM.

HOBKHU UIA pCain3aliun 3aJlaHHOM ciu,
- OCYyHIECTBJIATH (1)I/I3I/ILICCKOG MOICIHN-
pOBaHUEC B IMPOLECCCE UCCIICAOBAHUAA.

Bnaners:

- CIOCOOHOCTBIO aHAJIM3UPOBATH
mpoOJIeMbl,  BO3HHUKAIOIIAE B
po(ecCHOHANBHONW  AESITeTbHO-
CTH C TOUKHU 3pEHUS UX paszpelie-
HUSl TIOCPEJCTBOM MaTeMaThye-
CKHUX METOAOB, MPOBOAUTH 3KC-
NEPUMEHTHl 110 3aJaHHON METO-
IuKe, 00paboTKy, OIEHKY IIO-
TPEIIHOCTH M JOCTOBEPHOCTH HX
pe3yJIbTaToB;

- OCHOBHBIMH METOJAaMHU MaTeMa-
THYECKOTO MOJICIIMPOBAHUS, CIIO-
cobaMM M METOJMKaMU HCCIeJ0-
BaHUS TPUKIAJAHBIX 3a7a4, BO3-
HUKAIOIUX B mporecce mnpodec-
CHOHAJILHOU JIEATEITEHOCTH,

- METO/IaMU U CpeJICTBAaMM paspa-
O0OTKM W OQOPMIICHHS TEXHHUYE-
CKOM JIOKyMEHTAllMW, HaBBIKAMHU
paboThl ¢ M3MEPUTENBHBIM 000-
pyIOBaHUEM, TEXHUYECKUMH H
IPOTPAaMMHBIMU CpeAcTBaMH,
MIO3BOJISIOIIUMHI HCCIIeI0BATh
pa3IMYHbIE CHCTEMBI, B TOM YHC-
ne ¢pusndeckrue u HHPOKOMMYHHU-
KaIlMOHHBIE.

Baaneer:

- HaBBIKAMH TUIAHUPOBAHHUS, TPOBEACHUS
U TPUMEHEHHs METOJ0B 00paboTKH
pe3yJIbTaToB IKCIIEPUMEHTAIBHO-
MCCIIEIOBATEIbCKON EATEIBHOCTH,

- METOJIaMU MOJICITUPOBAHMS U HCCIIEIO0-
BaHUs (1)I/I3I/I‘-IGCKI/IX CHUCTEM,

- HaBbIKaMH PabOThl C MU3MEPUTEIILHBIM
o00opyOBaHWEM, TEXHUYECKUMH U
IPOTPaMMHBIMU CPEACTBAMHU.

1. COAEP’ KAHUE U OB bEM JUCHUIIJIMHbI
€ YKa3aHHEeM KOJHMYeCTBa YacOB, BbIICJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aro-
IIMXCH ¢ mpenogasaresieM (10 BUAAM Y4eOHbIX 3aHATHH) M HA CAMOCTOSITEILHYIO

padory.
Ounas ¢popma o0yueHust
Ne | HaumeHoBaHue MO- Bcero AyAUTOpHBbIE 3aHATHS
/i yJaeii Cam. pa6.
yJeid H TeM JK 3 JIB
Pasnea 1. «Mexann-
Ka»
1. | Tema 1. «kKunematu- 8 2 - 4 2




Ka»

Tema 2. «/Ilunamuka
MOCTYIATEIbHOTO U
BpaIllaTeJIbHOTO JIBU-
SKCHUI

Tema 3. Pabora.
OHeprusl.

Tema 4. DneMeHTEI
MEXAHUKHU CILTOIIHBIX
Cpe.

Tema 5. Konebauus u
BOJIHEL.

Bcero no 1 moaymto:

40

10

20

10

Paznean 2. «Tepmonu-
HaMHKa U CTAaTUCTH-
yeckasi PU3NKa»

Tema 6. Monekyisp-
HO-KWHETHYeCKast
TeopHst. DJIEeMEHThI
(bU3UYECKON KUHETHU-
KH.

Tema 7. DeHOMEHOJIO-
ru4ecKas TepMOIUHA-
MHKa. JJIEMEHTEHI CTa-
THCTUYECKON (DU3UKH.

Bcero no 2 moaysmto:

16

Paszpnen
3.«DaeKTpocTaTHKa 1
MIOCTOSTHHBIN JJIEK-
TPUYECKUN TOK»

Tema 8. Dnexrpocra-
THKA.

Tema 9. DnexkTpoau-
HaMHKa.

Bcero no 3 moaymio:

16

Wroro 3a 1 cemectp:

70

18

36

16

Pa3nen
4. «Margetusmy»

10.

Tema 10. MaraurtHoe
mojie Toka. Marumr-

HBIE CBOIICTBA Bellle-
CTBa.

11.

Tema 11. DaekTpo-
MarHuTHas MHIYKIUS.

12.

Tema 12. DnekTpo-
MarHHMTHBIE BOJIHEI U
MX CBOMCTBA.

Bcero no 4 moaymto:

24

12

Pa3pea 5.«Onrukay

13.

Tema 13. DneMeHTHI




BOJIHOBOI OIITUKMU.

14.

Tema 14. KBaHnToBEBIC
CBETOBBIE SIBIICHMS.
IIpupona cBera.

Bcero no 5 moaymio:

16

Pa3nen 6.«Ctpykrypa
BEIICCTBA»

15.

Tema 15. Ctpoenue u
CBOICTBa aToMa.
ATOMHBIE CIIEKTPBHI.

16.

Tema 16. SAnepusie
peaxkiuu. JineMeHTap-
HBIC YaCTHUIIbI

Bcero no 6 moxymto:

14

Paznen
7.«Duznueckas Kap-
THHA MUPa»

17.

Tema 17. KBanroBas
¢uzuka. Kopnycky-
JISIPHO-BOJIHOBOM Zya-
JU3M.

12,7

2,7

18.

Tewma 18. dunocod-
CKHe mpoOsieMsl (hu-
3UKH.

Bcero no 7 mopxyio:

15,7

3,7

KoHTpoub

36

9K3aMCH

0,3

Wroro 3a 2 cemectp: 108 18 - 36 15,7

UTOIO: 180 36 - 72 33,7

OuHo-3a0uHast popMa 00yueHuUs (HE pean3yeTcs)
3aouHas popma o0yueHus (He peaanu3yeTcs)

I11. OHEHOYHBIE MATEPHUAJIBI JIJIS IPOBEJEHUS TEKYIIEA U
MNPOMEXYTOUHOM ATTECTALIMU OBYYAIOIIUXCS O JUCIIHU-
IJIMHE

Tekyias aTTecTanusi IPOBOAUTCS B OpME KOHTPOJIHHOM pabOThI, KOJJIOKBUYMa,
CEMUHAPCKUX 3aHITHH 10 IUIaHaM MPEnoaaBaTelis, TeCTa, TIOMAITHUX 3adaHuil, pedepa-
Ta.

TunoBoii BApUAHT KOHTPOJIbHOM PadoThI

1. Tloe3n aBuxkeTcs Mo 3akpyrieHuto pagnycomM R=400 M, pu 3TOM TaHT€HIIMAIBHOE
yckopenue moesza papHo a_=0,2 m/c?. OnpenendTs HOPMAIBHOE U MOJHOE YCKO-

peHue noe3za B MOMEHT BPEMEHH, KOTJja €ro CKopocTh paBHa 10 m/c.
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2. J1se rupu BecoMm P1=2 H u P,=1 H coenuHeHbl HUTHIO U MEPEKUHYTHI Y€pPE3 HEBE-
coMmblii Osiok. Haiitu: 1) yckopeHue, ¢ KOTOPbIM ABUXKYTCS THPH; 2) HaATsHDKCHHE
HUTHU.

3. OIHOPOIHBIN CTEPKEHB COBEPILIAET Majible KOJIeOaHUsI B BEPTUKAJIbHOMN TIOCKOCTH
BOKPYT TOPU3OHTAJILHOM OCH, Mpoxosiiei yepe3 ero konel. [nuna crepxus 0,5
M. Haiitu mepuo kosie6aHmii.

4. bamnon oobemoMm V=12 1 comepxxut yriekucibiii ra3. [laBnenne P=1 Mlla, TeM-
nepatypa T=300 K. Onpenenuts maccy rasa.

5. Asor, 3aaumaBmmii 066eM V=10 1 npu masnenun P1=2-10° I1a, u30TepMHUYECKH
pacumpuiics 10 oobema Vo=28 1. Onpeaenuts padoTy paciiupeHus rasa.

6. Cpennsas mimMHa cBOOOJHOTO mpobOera Mojekyn azora paBHa 1 m mpu t= 10°C.
Haitu naBnenue rasa.

7. Ha ogny crenenbp cBoOOABI MOJIEKYJ YTIIEKUCIIOTO ra3a Mpu HEKOTOPOH Temrmepa-
Type npuxoautcs cpennss sHeprus E1=1,29 53B. Haiitu cpenHne KHUHETHYECKHE
SHEPIUM MOCTYNAaTEIbHOTO U BPAIATEIBHOTO ABWKEHHS MoJsieKyn. HailTu BHYT-
PEHHIOI0 dHepruto 88 r raza. UeMy paBHa UX CpeaHss KBaJpaTU4YHas CKOPOCThH?

8. JlBa 0AMHAKOBBIX TUIOCKUX BO3IYIIHBIX KOHIEHcaTopa eMKocThio C=100 nd kax-
JbI COEIMHEHBI B OaTapero nocieqoBaTebHo. Onpe1eanTh, HACKOJIbKO U3MEHUT-
Csl EMKOCTh Oarapeu, eciii MPOCTPAHCTBO MEX]y IUIACTUHAMU OJHOIO U3 KOHJIEH-
CaTOPOB 3aMOJTHUTH MapaGUHOM C JUIIEKTPUUECKON MTPOHUIIAEMOCThIO £=2.

9. AkkymynaropHas 6atapes. 3aMKHyTast Ha peocTaT conpoTuBieHrneM R=20 Owm, co-
3naet B HeM Tok 11=1,17 A. Eciu conpoTuBiieHHE peocTaTa yBEIUYUTh B 3 pasa, TO
TOK ctaHeT paBHbIM 1,=0,397 A. Onpenenuts DJIC 1 BHyTpEHHEE CONPOTUBIICHHUE
HMCTOYHUKA.

10.Cuna Toka B npoBoaHuKe conpoTuBieHrneM R=20 Owm HapacTaeT 3a Bpemsi At=2 ¢
1o JIMHEeHHOMY 3aKkoHY OT lg=0 1o 1;:=6 A. Onpenenutbs KOJUYECTBO TEIJIOTHI, BbI-
JEIUBLIEECS B ’TOM IIPOBOJIHHKE 33 BTOPYIO CEKYHILY.

11.Ha ¢oTO37€MEHT C KaTOJIOM M3 JIMTHS MaJaeT CBET C AIMHON BOJHBI A= 200 HM.
HaliTu HauMeHblllee 3HAYEHUE 3a/ICPKUBAIOIIEH  Pa3sHOCTH MOTEHUHAIOB Uyin,
KOTOPYIO HY’)KHO TPHIOKHUTh K (POTORNIEMEHTY, 4YTOOBbl MNPEKPATUTH (POTOTOK.

12.Ha nudpakiimoHHYI0 pemieTKy MajaacT HOPMAaJIbHO MOHOXPOMATHYCCKUNA CBET
(A =410 um). Yroa A@ MeXay HampaBICHUIMH HA MAKCUMYMbI IIEPBOTO U BTO-
poro TOpSAIKOB paBeH 2°21'. Onpenenuts 4ucio # MTPUXOoB Ha 1 MM AudpaKIIMOH-
HOU PELIETKHU.

13.YcranoBka aiis HaOmoaeHus Kojel HploToHa ocBeniaeTcss HOpMaJlbHO MaJatoiiuM
MOHOXpOMaTH4eCKUM cBeToM (A = 590 xM). Paamyc kpuBu3Hbl RIMH3BI paBeH 5
cM. OnpeaenuTh TOMIMHY (3BO3IYIIHOTO MPOMEKYTKA B TOM MECTE, I/ie B OTpa-
YKEHHOM CBETE HAOJII01a€TCs TPEThE CBETIIOE KOJIBIIO.

14.TIpsimoii mpoBoxuuk muHHOM 0,2 M 1 Maccoit 5-107 kr noBenIeH ropu30HTaIEHO
Ha JIByX TOHKUX HUTSX B OMII, BeKTOp MarHMTHOM UHAYKIHUUA KOTOPOrO TOPU30H-
TaJIeH U NePHeHAUKYISIPEH NPOBOAHUKY. [Ipu Kakoil cuie Toka HUTU pa3opByTCA?
Unpykius MarautHOro nojs 4-10° T, Kaxkaas HUTh pa3phIBaeTCs IPU HArPy3Ke
3,9-102H.
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15.1TuKJIOTPOH NpeaHa3HAYEH JIs1 YCKOPEHUs IPOTOHOB 10 3Heprun SMOB. Onpene-
JUTHh HauOOJIBIINM paguyc OpOUTHI, IO KOTOPOM BUraeTCsl MPOTOH, €CIU UHAYK-
st MarautHoro noss 1 To.

16.B konebareabHOM KOHTYpE 3aBUCMMOCTb HAaNpsHKEHUs HAa OOKIJIaJKax KOHJAEHCA-

TOpa OT BpeMeHHM mpejcTasieHa ypasHennem U=10c0s(2-10°7zt). EMKOCTh KOH-

nencaropa 2,610 ®@. OnpenenuTs HHAYKTHBHOCTE KOHTYPa, MAKCUMAILHOE 3HA-
YeHUE CUJIbl TOKa B KOHType. HailaguTe cuily TOka W HampsiKE€HHUE B TOT MOMEHT,
KOTJ[a SHEPIrusi MArHUTHOTO TOJISI KaTYUIKU PaBHA SHEPTUU DJICKTPUUECKOTO MOJIs
KOHJIEHCATOopA.

17.O51eKTpoH B aTOM€ BOJIOPOJIa HAXOAMUTCS HA TPETHEM IHEPreTHUYECKOM YPOBHE.
Onpenenuth kuHeTHdeckyto T, nmoreHnuanbHyto I U momHyto E 3HEpPruro siek-
TpoHa. OTBET BBIPA3UTH B AJEKTPOH-BOJIbTAX.

18.Kunernueckas sHeprusi 7' 3JeKTpOHA paBHA YABOCHHOMY 3HAYEHHUIO €r0 YHEPTUU
1okost (2mgC). BeIMUCIIATE JJIMHY BOJHBI A Jie¢ Bpoiiis U1 Takoro 3JIeKTPOHa.

19.1Tonp3ysICh COOTHOIICHHEM HEOMPECICHHOCTEH, OIICHUTE pa3Mephbl aToma, €Clu
AJIEKTPOH B HEM JIBHIKETCSI CO CKOPOCThIO, OTBEYAIOIIECH MPOXOKICHUIO YCKOPSIO-
wero norennuana U=1,38-10° B

Bonpocsl kK KOJLIOKBUYMY (MOAYJIb 2)
MosnekynspHO-KMHETUUECKUM METOI. METOI CTaTUCTUYECKOW MEXaHUKHU. Tepmoau-
HaMUYECKUU METOJ.

JInHaMU4eCKHUE U CTAaTUCTUYECKUE TEOPUH.

3akoHbl ABoraapo, JlansToHa, pe3ynbraThl ucciaenoBanui [leppena.

JaBnenue ¢ kuHetnyeckor Touku 3penus. OcHoBHoe ypaBHeHue MKT (1-s ¢popma).
Temnepartypa.

Bapometpuueckas popmyna. OnwiT [leppena.

Pacnipenenenue yactuil B CHJIIOBOM TOJIE. 3aKOH pacOpeaeieHrs] MOJIEKYJ IO CKOPO-
CTAM. 3aKOH pACIPEAECICHUS] MOJIEKYJI 10 SHEPTUSIM. Y HUBEPCAIBHOE pacIipeielie-
Hue Makcseiuia

Omneit tepna. OnsiT JlammepTa.

BuyTpennsis sHeprus u asa criocoda ee u3MeHeHus. KonmyecTBo TermioThl, Terio-
€MKOCTb.

Tpu Havasia TEpMOAMHAMUKH.

10.SIBnenus nepenoca. Bsaskocts. TemonpoBoguocTs. Juddysusi.
11.0O6patumoctsb nporeccoB. O0paruMbie M HEOOpATUMBIC MPOIECCHI (TIPHUMEPHI).
12.TIpuBeneHHOE KOJMYECTBO TETUIOTHI, SHTPOIHA. TepMonHaMuIecKasi BEPOSITHOCTb.

CBs3b OHTPOIIMHU C BEPOATHOCTHIO COCTOSHUA.

13.Teopema HepHcra u ee 3HaueHUeE.
14.VYpaBuenus Ban-nep-Baannca. M3oTepmbl DHproca.
15.CBoiicTBa )KHIKOTO COCTOSTHUS BellecTBA. MexXMOJIeKy s ipHble B3aUMOCHCTBUS B

KHUIOKOCTH. HOBCpXHOCTHOe HaATAKCHUC: IIPUYMHBI BOSHUKHOBCHUA.

16.5IBnenust Ha TpaHUIIE JKUJIKOCTh-TBEep0€ Teno. CMaynBaHue U HE CMaYMBaHUE.



IIpumep 3a1aHus K CEeMUHAPCKOMY 3aHATHIO (MOIYJb 5):

ITepBblii Bapuant. Boinosas onmuka.

1. I[lpaBuabHO JM TOBOPUTH, YTO MpHUpoaa cBeta — BoiHoBas? Ilouemy? Korma
npaBuibHO? Korja He mpaBriIbHO? A MOKET TaK HEJb351 CTABUTH BOIIPOC?

2. UYronasbiBaeTcs uHTep(depeHuuen cBeToBbix BosH? KakoBbl ycioBust HaOto-
nenust uuTepdepennun? Beerna mu OT IByX UCTOYHMKOB CBETa MOYKHO TOJTY-
YUTh UHTEPPEPECHIIMOHHYIO KapTUHY?

3. A eciM MCTOYHHK BCETO OJIMH, MOXKHO JIU TOJYYUTh MHTEPHEPEHIIMOHHYIO
KapTUHY???

4. Yto ckiaabIBaeTCs NPU HAIO)KEHUHU CBETOBBIX BOJH? Kakoil MeToa UCHOb3Y-
€TCSl IPU pacyeTe pe3yibTaTa HAJIOKEHUS BOJIH?

5. IlpoTuBopeyaT aM 3aKOHBI T€OMETPUYECKON ONTHUKHU BOJIHOBON NPHUPOJE CBE-

Ta? MOXHO JIM BBIBECTH 3aKOHBI T€OMETPUYECKOW ONTHUKH HA OCHOBE IMPHUH-

nuna I ronirenca?

Uem mpunnun [roifrenca otimyaercsd ot npuHuumna ['oirenca-Openens?

CBeToBbIE BOJIHBI NPOJ0JIbHBIE WK nToniepeyHbie? [Touemy?

MOXHO I MPUMEHUTH MPUHLKMN [ FOHTreHca K MpOoJ0JIbHBIM BOJIHAM?

. Kakue BOTHBI Ha3bIBAKOTCS MOHOXPOMATHYECKUMMU?

10 UTo Takoe «KOrepeHTHOCTh»? Kakue BUbl? /[ yero BBOAUTCS 3TO NOHSATUE?
OTnurune TeOpUH U MPAKTUKU B KOHTEKCTE «O KOTEPEHTHOCTI.

11.3anuiuMre yciaoBUsi MAKCUMYMOB U MUHUMYMOB uHTep(depeninu? Makcumy-
MbI (MUHUMYMBI) 4ero? OObSICHUTE CBSI3b C IJIMHOW BOJIHBI.

12.MoryT nmu naTEepPEeprupOBaTH BOJHEI C pa3HbIMH JyiMHaMu BoIH? [Touemy?

13.0nummuTe ¥ MpUBEIUTE TPUMEPHI ABIICHUS TU(PAKIINH CBETA.

14.B yeM cOCTOUT U AJIs Yero npuMeHsercs Metof 30H Openens?

15. Mosxert 1 ObITh B 1IeHTpe TeHu cBeT? Uto Takoe Tenp? Kak Tyma MOXKeT mo-
acTb CBET?

16.Cpasuute nudpakimu Openens u Opaynrodepa.

17.Yt1o Takoe «audpakiunonHas pemetka»? Uro apisercs ee mapamerpom? [pu-
BEJIUTE IPUMEPHI TUPPAKITUOHHBIX PEIICTOK.

18. lucnepcus ceeta. Kak 00bsICHUTH?

19.Tlonspuzamust cBera. Kak mponabmionats? Kak o0bscuuth? ['ne emie oHa
MMEET MECTO B MpUpoie?

20.TemnoBoe uznyuenue? Kro ucrounuk? KakoB cnekrpanbHbiii coctaB? Kak
pacnpenensercs SHeprus B CrekTpe u3nydeHnus ten? Yem oObICHUTD LIBET Te-
na?

© o~

Bropoii Bapuant. Keanmoeas onmuka.
1. Kakue onbITHBIE (DAKTHI HE TOJYYHJIA OOBSICHEHUS B PAaMKax BOJHOBOW TEOPHUH
cBera?
2. B uem cocrout runoresa Ilimanka?
3. Kak Ha3pIBaloTCS M KAKUMU BETMYMHAMU XapaKTEPU3YIOTCS YaCTUIIBI CBETa?

10
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Onumure 3¢ppext KomnToHa kaueCTBEHHO U KOJIUYECTBEHHO.

B ueMm cyTh ypaBHeHuUs DiHIITEHHA 17151 BHEUTHETO (hoToaddexra?

Yewm BHemHUN GoTOd(hDPEKT OTIMYAETCS OT BHYTPEHHET0?

Ectp 1 y hoTona macca?

Urto Takoe CBET: BOJHA WJIM MMOTOK YacTHIL?

. I'unote3a ne bpoiins: o uem?

10 Koraa umeet cMbICI TOBOPUTH O BOJIHOBBIX CBOMCTBAX YacCTHIL?

11.O51eKTpoH B IydYKe 3IIEKTPOHHOIYYEBON TPyOKM 00J1aJaeT BOJHOBBIMU CBOW-
ctBamu? N Het?

12.371exTpoH B aTOME BOJOpPOAA MPOSBIIAET CBOM BOJHOBBHIE cBoiicTBa? Ecnu ma To
kak? Ecnu Het, To mouemy?

13.EcTh 11 BOTHOBBIE CBOMCTBA Y MBUTUHKH??? YV 00Jiee KPYITHBIX 00OBEKTORB?

14, YBenuumnBaeTcs WIM YMEHbIIAETCS JJIMHA BOJIHBI YAaCTULbI IPU YBEIUYECHHUH €€
sHepruu? A Mpu yBEIUYEHUU €€ MACCHI?

15.B 4yeM cMBICIT KOPITYCKYJIIPHO-BOJIHOBOI'O Jyaln3Ma BEIeCTBa U CBeTa?

©o~No O~

IIpuMepbl JOMALTHUX 32JAHUM.

1. Tloctpouts B mporpamme Excel rpaduk cymMMbl 1ByX KOJIeOaHUH OAMHAKOBOM 1
Pa3HO YaCTOThI, HO CO CIBUTOM (pa3. 3anucaTh ypaBHEHUS JBYX CKJIaJbIBAEMBbIX
kosneOanuii. [To Buay rpaduka caenath BbIBOJ 00 YCIOBUSIX UHTEP(EPEHIUH.

2. O6paboTtaTh pe3yabTaThl GPU3NMYECKOTO IKCTIEpUMEHTA (IO TaHHBIM U3 Jabopa-
TOPHOU pabOThI) C MOMOIIBIO BCTPOSHHBIX (DYHKITHI Tporpammbl EXcel.

3. CocTaBuTh AITOPUTM pacueTa MOJ0KEHHUS IEPBOTO AUPPAKIIMOHHOTO MAKCHMY-
Ma B 3aBUCMMOCTH OT JUIMHBI BOJHBI NAJAIOUIET0 HA PEIIETKY CBETA.

4. TloctpouTts B rpayuuecKOM peAaKkTope 0aIMCTUYECKHE KPUBBIE JIJIS1 pa3HBIX
BXOJIHBIX JIAHHBIX.

5. Hamucats nporpammy pacuera BpeMEHHU NaJeHUs MIPEAMETa C KPBIIIH 3/1aHus 3a-
JAHHOM BBICOTBI U CKOPOCTH €0 B MOMEHT MPU3EMIICHHUS.

IIpumepHas Tematuka pegeparos

. CBs13b (pu3uku ¢ HHPOPMATHUKHU.

. ®u3nUecKre OCHOBBI M MPUHIIUIIBI pA0OTHI COBPEMEHHOM BBIUMCIUTEIHHON TEXHUKHU.
. DoTOMETpPUIECKHE XapaKTEPUCTUKN UICTOYHUKOB CBETA.

. [lpumenenune BHenHeTO (hoTO3(PdeKkTa B COBPEMEHHON TEXHHUKE.

. [IpakTHueckoe MPUMEHEHUE BOJTHOBBIX SIBJICHHM.

. MarauThl B OBITY U TEXHHKE.

. DIIEKTpOMarHUTHAs MHAYKIIUSI B COBPEMEHHOU TEXHUKE.

. Benmukue oTKpbITHS GU3UKN HAITUX JTHEH.

9.

CKopocCTh cBETa: METO/IbI ONPEICTICHUS.

10. CtpoeHue BelecTna.

11. [IpumeHeHue MOASIPU30BAHHOTO CBETA.

12. OnTOBOJIOKHO: CBOMCTBA U C(hephbl MPUMEHEHUS.

13. DaekTpoMarHuTHbIE BOJIHBI M AJIEKTPOMArHUTHOE U3JTyYEHUE.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217,
28.
29.

30.
31.
32.
33.
34,

35.
36.

[TpuHIMIT TEUCTBUS AKKYMYJIATOPOB.

[ITapoBast MOJIHHS — YHUKAJIbHOE IIPUPOJIHOE SIBJICHUE.

DKCIEPUMEHTAIIBHOE HCCIIEI0OBAHUE AIEKTPOMArHUTHON MHIAYKIINH.
QOYHKIMOHUPOBAHUE AIIEKTPOCTAHIUN.

[IpeoOpa3zoBanue pa3HbIX BUIOB SHEpTUid. [IpuMepsl U3 )KU3HU U TEXHUKH.
SAnepHas sHEprETHKA.

JleficTBHE ONTHYECKUX TTPUOOPOB.

3HayeHue skcnepumenToB Hukonsr Tecna.

ConHile Kak UCTOYHUK YHEPTUH.

VYapTpa3ByKk U BO3MOKHOCTH €r0 MPUMEHEHUS.

SIBneHue paayru ¢ TOYKH 3peHUs (PUBHKHU.

Bubl HCTOYHUKOB UCKYCCTBEHHOT'O OCBEIIICHUSI.

N3yuenne GpU3UKH ¢ MOMOIIBIO KOMITBIOTEPHBIX TEXHOJIOTHIA.

3aKOHBI ABUKEHUM B pa3HBIX CUCTEMAX KOOPAMHAT.

[IpunoxxeHus BEKTOPHOTO UCUYHUCIICHUS B (PUBHKE.

[Tpumepsl pemienns nuddepeHInanbHbIX YPaBHEHUH B 331a4ax M0 JUHAMUKE Ma-
TEPUATBHON TOUYKH U a0COIFOTHO TBEPJIOTO Tea.

DNeMEHThI MaTEMaTHYECKOM CTATUCTUKHU B MOJICKYJISIPHOU (pU3HKE.

AJNTOpUTM pacueTa MapaMmeTpOB paACIPEICICHUS MOJIEKYII ra3a M0 CKOPOCTSIM.
['paduueckue penakTopsl U KX BO3MOXKHOCTH B IMTOCTPOEHUHU T'papUKOB B3aUMOCBSI-
3eil GU3UYECKUX BEJIIUUUH.

[Tpumenenne cuctembl Mathcad (vu anasora) npu perieHnr (GU3HYSCKUX 3a1ad 10
ANEKTPOCTATUKE (PACUEThl UHTErPAJIOB U IMPOUEE).

[Toctpoenue nzodOpaxenuii k Teopeme Octporpajgckoro-I'aycca ¢ moMouisr0 mpo-
IPaMMHBIX CPEJICTB.

MopenupoBanue HHTEPPEPEHITUU KOTEPEHTHBIX U HEKOTE€PEHTHBIX BOJIH.
MareMatuyeckre MOJIEH KoJieOaHu U BOJIH.

[TpomexxyTouHas aTTecTarys 00y4Jaromuxcsl OCYIECTBIsACTCA B opMe dK3aMeHa

C UCIIOJb30BAHUCM CIICAYIOIIUX OLMCHOYHBIX MATCPHAJIOB!

Bonpoce! k 3k3ameny (2 cemectp, ouHasi hopma 00yueHus)

1. O6mume xapakTepucTUKu Mexanudyeckoro asumxenus. [lepemenienue. I1yts. Cko-

POCTh M YCKOPEHUE MPOU3BOJIBHO ABIXKYLIEKCsS TOUKU. HopMalibHOE 1 KacaTesnb-
HOE YCKOPEHUA.

2. JIBWKeHue MaTepuaibHOW TOUKH MO OKPY>KHOCTHU CBSA3b MEXKAY JTUHEHHBIMU U

yrI0BBIMM BeimurHaMu. [lepuon u yactora oOpamnieHusl.

3. Ilepsniit 3akoH HetoToHa. MHepunanbubie cucteMsl otcyeta. Cunna. Macca. Bro-

poii 3akoH HeroToHA. 3aKOH coXpaHeHHs uMItysbca. Tpetuit 3akoH HeroToHa.

4. MoMeHT cuiibl. MOMEHT MHEPIMU MAaTepUAIbHOW TOUYKH, Tesila. OCHOBHOM 3aKOH

JWUHAMHWKH BPallaTCIIbHOI'O ABUKCHUA.

5. MOMEHT uMITyJIbCa OTHOCUTEIBLHO OCH BpalleHus. 3aKOH COXPaHEHUS] MOMEHTA

VMITYJIbCA.
12



6. Mexannyeckas sHeprus. Kunernueckasi 3Heprusi Ipu NOCTYNaTeIbLHOM U Bpallia-

TEJIHHOM JIBHXKCHHH.

[ToTennumanbHas 3Heprusi. [loTeHranbHast SHEPTUS TATOTECHUS.

8. Mexanuueckast paboTa ¥ MOIIHOCTD MPU MOCTYNATEILHOM U BpalaTeIbHOM
JIBUYKEHUSIX.

9. 3akoH coxpaHEHUs MOJHOM MEXaHUYECKOW SHEPTHH.

10.2nekrpuyeckoe nosie. HanmpsokeHHOCTD deKkTpudeckoro nois. ['paduueckoe
MIPEICTAaBICHHUE FIEKTPUUECKOTO TOJSL.

11.PaboTa cui anekTpuueckoro nois. Ilorenunan anekrpuyeckoro nois. PazHocts
noTeHUraaoB. CBI3b MEXAy HAMPSHKEHHOCTHIO ANEKTPUUECKOTO MO U MOTEeH-
[IUAJIOM.

12.3nexTpuueckas eMKOCTh YEAUHEHHOTO IpoBoAHKKa. KoHaeHcaTopsl. DHeprus
AIIEKTPUIECKOTO TOJIA.

13.OnexTpuueckuit Tok. Cuiia ¥ IIOTHOCTh TOKAa. CTOPOHHUE CUJIBI. DIEKTPOABH-
Kymras cua. 3akoH Oma.

14 .3axon J>oyns-Jlenma. Pabora u MOIIHOCTh TOKA.

15.MarnutHoe nose. 3akoH Amriepa. OO1ue XapakKTepUCTUKH MAarHUTHOTO TTOJISL.

16.PaboTa no nepeMeneH1Io NpoBOIHUKA C TOKOM B MarHUTHOM IOJI€.

17.3akon buo-Caapa-Jlamiaca. MarHuTHOE 10Jie MPSIMOJIMHEHHOTO MPOBOIHHUKA C
TOKOM.

18.MaruuTHOE 10JIe KPYTrOBOr0 TOKa. MarHUTHBINE MOMEHT KOHTYpa C TOKOM.

19.3akoH mosHOTO TOKa. MarHUTHOE TI0JIE COJICHOUIA.

20.Cuna Jlopenna. JIBmxeHne 3apssKeHHBIX YaCTUI] B MATHUTHOM TIOJIE.

21.CBert Kak 37eKTpoMarHuTHast BoJHa. CBOWCTBA AJIEKTPOMArHUTHBIX BOJH. dazo-
Basi ¥ TPYIIOBasi CKOpocTH. CKOPOCTh pacpOCTPaHEHHS CBETA B CPEJ/ie U B BaKy-
yMe.

22 Nntepdepennus cera. [lonsiTHE KOrepeHTHOCTH. MeTo bl HaOIIOICHUSI UHTEP-
dbepeHnm.

23. Nudpakuus ceeta. [Ipunnun [toirenca-Openens. Bunbr nudpaxiuu.

24. ludpakuus Ha MEIU U HA TUCKE. Y CTOBUE MUHUMYMOB U MaKCUMYMOB B JTU-
bpakMOHHON KapTHHE.

25. ludpakumonnas pemerka. OCHOBHOE ypaBHEHUE TUGPAKIIMOHHOM peeTku. 3a-
BUCHUMOCTb AUGPAKIIUOHHON KapTUHBI OT uncia N 1ienei B pemerke.

26.ITonepedHocTs cBeTOBBIX BOJH. [lomspusanust cBeTa. MeTo sl HaO IO ACHUS.

27 Ionsipu3aiiust SIEKTPOMArHUTHBIX BOJIH MPU OTPAXEHUH U MPEIOMIICHUN. 3aKOH
bprocrepa.

28.lucniepcust ceta. HopmanbpHast u aHoMalbHas AUCTICTICHH.

29.Tlornomenue cBera, 3akoH byrepa, paccesiHue cBera.

30.CnekrpanbHbie cepun aToMoB. CriekTpanbHblid aHanus. [Ipumep.

31.0nTrueckue sSBIICHHS, HE 00BICHIEMBIC BOJHOBOM Teopuel cBera. [IpoTuBope-
Yusl BOJIHOBBIX MPEJICTABICHUN O CBETE.

32.3aKOHBI TETJIOBOTO U3ITyUYCHUs U KBaHTOBas runoresa [ manka.

33.KBanroBas npupoja ceera. @opmyina [Inanka.

34.Dotorddext. Bunpl. BAX. ®opmyna DitnimreitHa s Gotodddekra.
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35.9¢dpext KomnTona. BeiBoa hopMyiibl 1711 yriia paccesHus.

36.0cHoBHBIE (POTOMETPUUYECKUE BEIUUMHBI (IHEPIeTUUECKUI TIOTOK, CHJIa CBETA,
CBETUMOCTbD U SIPKOCTh, OCBEILIEHHOCTH). [loHATHE TenecHOro yria.

37.3akonsbI TemioBoro uznyuenus ten (Kupxroda, Credana-bonbiimana u Buna)

38.3aKOHOMEPHOCTH aTOMHBIX CIEKTpOB. Mozenb atoma ToMcoHa.

39.0msiTHI Pezepdopaa no paccesHuto o — yactuil. Monens aroma no Pesephopay u
bopy.

40.IToctynatsl bopa, anemenTapHas 60poBcKasi TEOPHs BOJOPOIOTOJO0HBIX aTo-
MOB.

41.T'unote3a e bpoiisa. KopnycKynsspHO-BOJIHOBOM JTyaau3M YacTHL.

42.21eMeHThl KBaHTOBOM MexaHHUKHU. [IpuHIMN HEOmpeaeNeHHOCTH (COOTHOIIEHUE
['eitzenOepra). Ypasuenue [llpenunrepa.

43.CocTaB M XapaKTepUCTHKU aTOMHOTO Sipa, Macca W dHEpPrusl CBA3M sAapa. Moje-
JIM aTOMHOTO $]Ipa, SJCPHbIE CUJIBL.

44 3neMeHTapHbIE YaCTUIlbl, KJIaCCU(pUKaALUs, OCHOBHbIE XapakTepuctuku. dOepmu-
OHBI ¥ 0O30HBI.

IV. IEPEYEHD JUTEPATYPBI, HEOBXOJIUMOMH JJIs1 OCBOEHMSA JINC-
IUAIIJIMHbI

4.1. OcHOBHas JqUTEpaTypa
. Kocunos, A. JI. Metoasl (pu3znueckoro s3KkCnepuMeHTa : yueOHoe mocodue aJis BY-
30B/ A. JI. Kocunos, A. I'. Koctiopuna, O. A. bparun. — Mocksa : M31aTenscTBo
FOpaiit, 2020. — 86 ¢. — (Bricmiee oopaszoBanue). — ISBN 978-5-534-07207-5. —
Texkct : osnektponnbii // ObC HOpaiit [caiit]. — URL:

(mata oopamenus: 1.09.10.2020).
. Ponmnonos, B. H. ®u3uka : yuebnoe nmocodbue s By3oB / B. H. Poguonos. — 2-¢
u3J1., uchp. u aor. — Mocksa : U3gatenscTBo FOpaiit, 2020. — 265 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-08600-3. — Tekcr : snektponssiii // DBC
Opaiit [caiiT]. — URL: (mara oOpare-
Hus: 1.09.10.2020).

4.2. JlonoJiHMTEJILHASI JIUTEpPATypa

. babenxuii, B. 1. Mexanuka B nmpuMepax M 3ajavax: yueOHOe 1mocooue /it By30B /
B. W. ba6eukuii, O. H. TpetbsikoBa. — 2-e u3., ucnp. u jnom. — Mocksa: M3naresns-
ctBo FOpaiit, 2020. — 92 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-05428-6.
— Tekcr: oanexrponnsii // OBC [Opaiit [caiir]. — URL: http://www.biblio-
online.ru/bcode/453933 (nata ooparienus: 1.09.2020).

. I'opnau, B. B. ®uszuka. CamocrositenpHas paboTa cTyfeHTa: yaeOHoe mocoodue st
By30B / B. B. 'opnau, H. A. BanoB, M. B. [lnactununa. — 2-¢ u3n., ucrp. u J0M. —
Mocksa: HMznmarensctBo [Opaiit, 2020.— 168 c. — (Bricmiee oOpa3zoBaHue). —
ISBN 978-5-9916-9816-0. — Tekcr: snekrponHsi // DBC HOpaiit [cait]. —
URL.: http://www.biblio-online.ru/bcode/452048 (nata oopamenus: 1.09.2020).
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3.

['opsiueB, b. B. O0mas ¢usuka. Onrtuka. [Ipaktuueckue 3aHsATHS: yueOHOE MOCO-
oue s By3oB/ b. B.'opsiueB, C.b. Morunsaunikuii. — Mockpa: M3agaTenbcTBo
KOpaiit, 2020.—- 92 c. — (Bsicmiee oOpazoBanue). — ISBN 978-5-534-00778-7. —
Tekct: osnekrponnsii // OBC IOpaiit [caiit]. — URL: http://www.biblio-
online.ru/bcode/451305 (naTta ooparmienus: 1.09.2020).

HaBbiikoB, B. B. ®usnka: MexaHuka, 3JIEKTPUYECTBO U MarHETU3M: y4eOHOE MOoCco-
oue s By3oB / B. B. JlaBbiaKoB. — 2-¢ u3., uctp. u gomn. — Mocka: U3aaTenscTBO
FOpaiit, 2020. — 169 c. — (Boicmiee o6pazosanue). — ISBN 978-5-534-05013-4. —
Tekct: oanmekrponnbii // OBC [Opaiit [caiir]. — URL: http://www.biblio-
online.ru/bcode/454381 (nmata oopamienwus: 1.09.2020).

V.IIEPEYEHBb PECYPCOB UH®OPMAILINOHHO-

TEJEKOMMYHUKAIIMOHHOMN CETU «MHTEPHET», HEOBXO/JUMBIX

JUISI OCBOEHM S TUCHUATIIMHBI

IJ::'-)[ Cceplaka Ha HaumeHnoBanue prpaﬁOTKl/l B JlocTynHocTs
HHPOPMaLMOHHBII pecypc 3JICKTPOHHOI1 (hopMe
1. http://www.biblioclub.ru DNEKTPOHHO-OMOIMOTeUHAs Perucrparmus gepes Jiro-
cuctema (3bC) 00l YHUBEPCUTETCKUI
YHuBepcuterckas 6udnmoreka | KoMmbloTep. B nanpHel-
OHJIAlH [IeM WHIUBUIYAIbHbBIN
HEOrPaHWYEHHBIN TOCTYI
U3 J1000N TOYKHU, B KOTO-
pOil UMeeTCs OCTyN K
cetu MuTepuer
https://biblio-online.ru/ DrekTpoHHas OMOIHOTEKA Perucrparus B Onbmuore-
IOPAUT ke EI'Y um. . A. bynuna
HNudoypoxk: ob6pazoBareabHbII
HMHTEpHET-IpoeKT Poccun.
Bxuttoyaer: KOHCIIEKTHI ypo-
https://infourok.ru/ KOB, MPE3EHTAIINH, TECThI, BU- CBOOOIHBIH JOCTYIT
JIEOYPOKHU U JIpyrue MarepHua-
JIBI TIO TIPEAIMETaM IIKOJIbHOU
IPOrpaMMBbl.
4. http://edu.ru/ Poccuiickoe o6pa3oBanue:
denepajbHbIH IOPTAJL. CB0OOHBIH JOCTYI
Bxmrouaer

CCBUIKM Ha TOpPTalbl M CANTHI
00pa3oBaTeNbHBIX  yUpeKIIe-
HUH; TOCyIapCTBeHHbIE 0Opa-
30BaTeNIbHBIC CTAHJAPTHI; HOP-
MaTUBHBIE JOKYMEHTHI, KaTa-
JIOT DKCKYPCUH M OOYYaroIInX
MIPOTPaMM.

Kypuan «Ycnexu puzndeckux

https://www.ufn.ru/
HAYK».

CBoOoAHBIHM JOCTYT.
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http://edu.ru/
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6. «3amauu o GU3NKe ¢ pereHu-

http://fizzzika.narod.ru . CBOOOHBI TOCTYTI.

7. «Kadenpa n naboparopus pu-

http://fizkaf.narod.ru suiat Mockoeckoro
HWHCTHUTYTa OTKPBITOTO 00pa3o-

BaHUA».

CB0OOAHBIH JOCTYTI.

8. «KBaHnrt:
Hay4HO-TIOMYJISIPHBIHA
¢uzuKo-

MaTeMaTHYECKUI KypHa».

http://kvant.mccme.ru CBOOOAHBIN TOCTYII.

V1. COBPEMEHHBIE [IPO®ECCHOHAJIBHBIE BA3bI JTAHHBIX
N UTHOOPMAIINOHHBIECITPABOYHBIE CUCTEMbI

1. http://www.all-fizika.com CDHSHIEGCKHH PHIHMIITONCAH- CBOOOIHBIH TOCTYII.
YECKHIA CIIOBAph
2. Bes ¢usuka. CoBpemeHHas
https://sfiz.ru/ ¢usmnka, Marepuainbl, HOBO- | CBOOOTHBII JOCTYII.
CTH, GaKThI
3. 'CCCJ 237-2008. Tabnuiibt

CTaHAAPTHBIX CIIPABOYHBIX
JaHHBIX. qDYHI[aMeHTaJ'ILHLIe
(1)I/I3I/IquKI/Ie KOHCTaHThbI. Pe-
JKUM JOCTyIIa:

www.docs.cntd/ru/document/1200100402/ CBOOOIHBII TOCTYTI.

4. I'OCT 8.417-2002 I'CH.
http://docs.cntd.ru/document/1200031406 | EaunwuIbl BeIU49uH (C 1MO- CBOOOHBIHM TOCTYTI.
IpaBKaMH)
o. CripaBouHBIN MaTepHa 1o

http://www.fizportal.ru/ CBOOOAHBINA TOCTYII.

¢uzuke. TabnuuHbIe TaHHBIE.

Vil. JUEH3UOHHOE U CBOBOJHO PACITPOCTPAHAEMOE ITPO-
I'PAMMHOE OBECIIEYEHHE

[Ipu peanuzanuu y4eOHOM JUCUUIUIMHBI MPUMEHSETCS CIEAYIoLee JUIEH3MOHHOE U
CBOOOJIHO paclpoCTpaHsIEeMOE TPOrpaMMHOE 0OECTIEUCHHE:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice u ap.

ViIl. OBOPYAOBAHUE U TEXHUYECKHUE CPEACTBA OBYYEHMUS, HE-
OBXOJAMMBIE JUIA OCYIIECTBJIEHUA OBPA30BATEJIBHOI'O ITPO-
HOECCA 110 JUCHHUIIJIMHE

VY4eOHble 3aHATHS MPOBOAATCA B ayAUTOPHUSIX, YKOMIJIEKTOBAaHHBIX CIELMAIH-
3UpOBaHHON MeOebl0, B TOM YHUCJE CTAllMOHAPHBIMU WJIM MEPEHOCHBIMH TEXHUYE-
CKUMH CpeJICTBaMU 00y4YeHUs (IPOEKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK).
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JlaGopaTopHble 3aHATHS, TPYIIOBbIE W WHAWBUAYyaJIbHBIE KOHCYJIbTAIIUU, TEKY-
1asi ¥ IPOMEXKYTOUHAsI aTTeCTAI[UH MPOBOJSTCS B CIICIUATH3UPOBAHHBIX JIAO0OpaTOpH-
X

CamocrosiTenbHas paboTa MPOBOAUTCS B KaOMHETaX, OCHAIICHHBIX KOMIIbIOTEP-
HOW TEXHUKOH C BO3MOXHOCTBHIO MOAKIIOYCHHUS K ceTh «HTepHeT» U obecreueHneM
JOCTYTIa B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.

[TpemycMOTpeHBI IOMEIICHUS I XpaHEHHUS U TPOPUITAKTHIECKOTO O0CTyKHBa-
HUSI Y4eOHOTO 000pYAOBAHUS.
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