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1.ean ¥ 32124 AUCHUTTTHHBI.

Henpro n3yuenus AUCHUIUIMHBI «DU3UKa» SIBISETCS CO3/1aHUE Y CTYJEHTOB OCHOB IIMPOKOU TE€O-

peTH‘IeCKOﬁ IHOATrOTOBKH B obnactu (1)I/ISI/IKI/I, HOBBOJ’IS[IOH.[CI‘/’I OPHUECHTHUPOBATHCA B IIOTOKE Haquoﬁ Hn TCX-

HUYECKOM I/IH(bopMaI_II/II/I n 066CHCLII/IB3IOH_[€I71 UM BO3MOKHOCTDH HCIIOJIb30BaHHA HOBBIX (bI/I3I/I‘IeCKI/IX IIpUH-

OUIIOB B TEX o0acTIx TCXHUKH, B KOTOPBIX OHU CIICHUATIU3ZUPYIOTCA.

OCHOBHBIMU 33/1a4aMU Kypca (QU3UKHU B By3aX SBIISIOTCS:

- (bOpMHpOBaHI/IC Y CTYACHTOB HAYYHOI'O MBIINIJICHUSA U COBPEMCHHOI'0 €CTECCTBEHHOHAYYHOI'O MH-

POBO33p€HMs, B YaCTHOCTH, IIPABUJIBHOI'O IOHUMAaHUA I'paHUIL]l IPUMEHUMOCTH PA3JIMYHBIX (bI/I3I/I‘IeCKI/IX 10~

HSITI/If/'I, 3aKOHOB, TGOpI/Iﬁ U YMCHHA OLCHUBATH CTCIICHb JOCTOBCPHOCTU PE3YJILTATOB, IMOJMYYCHHBIX C I10-

MOIIBIO DKCOCPUMCHTAJIBHBIX MJIM MATCMATHYCCKUX METOJIOB UCCIICA0OBAHM,

- YCBOCHHC OCHOBHBIX (1)I/I3I/I‘IGCKI/IX SIBJICHUM M 3aKOHOB KJIACCUUYECKOM M COBpeMCHHOﬁ (1)I/ISI/IKI/I,

MCTOAOB (1)I/I3I/I‘I€CKOFO HCCJICA0OBAaHNA,

- BBIpa0OTKa y CTYZCHTOB MPHUEMOB U HABBIKOB PEIICHHUS KOHKPETHBIX 3a]1a4 U3 Pa3HbIX 001acTeil

(1)I/ISI/IKI/I, nmomMoraromux CTyacHTram B [[aJII)Hef/'IHIGM pemaTh HHXXCHCPHBIC 3a1a4H,

- O3HAKOMJICHUC CTYACHTOB C COBpeMCHHOﬁ Haquoﬁ armapaTypoﬁ u BBIpa6OTKa Y CTYACHTOB

Ha4aJIbHBIX HABBIKOB IIPOBCACHUSA DKCIICPUMCHTAJIIbHBIX HAYUYHBIX I/ICCJ'ICIIOBaHI/Iﬁ (1)I/I3I/I‘I€CKI/IX SIBJICHUH U

OILICHKH ITOTPEIIHOCTEN N3MEPEHUN.

2.MecTO TUCHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMBbl.

Z[I/ICI_[I/IHJ'II/IHa «®Du3uKa» BXOJIUT B O6$[33.TCJ'ILHYI-O yacTh 0J10ka 1. OCHOBOM OCBOCHHS JaHHOM yqeG-

HOMW IMCUUIUIMHBI SBJISETCS MIKOJBHBIN Kypc pu3uku. [laHHast AMCHUIUIMHA SBISIETCS MOCIIETYIOIIeH ocie

BBICIIIEN MAaTEMAaTUKH.

3. Ilepevyens miIaHHPYeMBIX Pe3yJbTATOB 00y4YeHHUs MO AUCHUTIIIHHE (MOIYJIIO), COOTHe-

CEHHBIX ¢ HHAUKATOPAMH JOCTUKCHUS KOMHeTeHHHﬁ

Tao6auua 1.

Koa nmo ®1'0C

NHauKaTopbl 10CTHKE-
HHUA

Iliianupyembie pe3y/ibTaTbl 00y4eHUs M0
pucuumiune (3YB)

O6menpodeccrnoHaabHbIE

OIIK-3. Criocoben mpume-
HATh  COOTBETCTBYIOIIHN
du3uKO-MaTEMaTHUECKUI
amnmapar, MeTOJbl aHalu3a
U MOJIEIMPOBaHUs, TEOpPE-
TUYECKOTO0 U IKCIEPUMEH-
TaJIbHOI'O  MCCIEAO0BaHUs
P peleHrur mpodeccuo-
HAJIBHBIX 337124

OIIK-3.1. lemoHCTpHpYET
3HaHHUE OCHOBHBIX (u3nye-
CKUX M MaTeMaTUYeCKUX
3aKOHOB, METOJIOB aHAJIN3a
U MOJEIIMPOBaHUs, Teope-
TUYECKOT0 U JKCIEpUMEH-
TaJIbHOTO HCCIICZIOBAHUS

3HATh.

- OCHOBHbIE (PU3UYECKHE SABJICHUS, PyHIaMEH-
TaJbHBIEC MOHITHS U 3aKOHBI KJIACCUYECKOU U
COBpPEMEHHOU (U3HKH.

YMETB!

- IPUMEHATH MOJTY4YEeHHbIE 3HAHUA N0 (PU3NKe
IIPYU U3YUYCHUU IPYTUX AUCLUIUINH, BBIACISATH
KOHKpPETHOE (U3NYECKOe CcoJepKaHue B IpU-
KJIaJHBIX 337a4ax NpoQecCHOoHaIbHON es-
TEJIBHOCTHU.




BIIA/ICTB!
- COBPEMEHHO! Hay4YHOM aImapaTypou.

4. O0béM AUCHMILVINHBI U BBl y4e0HOH padoThI

Tadauna 2
- CemecTpbI CemecTphI
Bug yaebHoi
2 3 4 2 3 4 2 3 | 4
padorsl
O®PO 300 0390
KoHTaKkTHas 64/1. 64/1. 22/0. 22/0. 48/1, 48/1,
pabora (Bcero) S 68/1.9 8 6 6 22/0.6 33 51/1,40 33
B ToM 9HCIIE:
] 32/0, 7 32/0. 10/0, 10/0, 16/0, =
Jlextrmm % 34/0.9 £ 5 = 10/0,3 5% 17/0,45 | 16/0,44
IIpakTHIeCKHe 16/0. e 16/0. 6/0,1 6/0,1 16/0,
2 45 17/0.47 = = 2 6/0.17 by 17/0.45 | 16/0.44
JIabopaTopHsIe 16/0. 2n 16/0. 6/0.1 6/0.1 ; 16/0, 2 A
b S 17/0,47 45 bt - 6/0.17 24 17/0,.45 | 16/0.44
CaMOCTOATEIBLH
44/1, 44/1, | 86/2. | 122/3 60/1,
ast pabora 5 76/2,1 S5 ph 4 113/3.1 | 46 93/2,60 | 60/1,66
(Bcero)
B ToM THCIIE:
PacgeTHO- 2 ,. P
rpadbugeckme 26;°= 22/0.6 2650’ 36/1 36/1 | 36/1 ?5) 0. | 30/0.83 | 20/0.55
padoTsl
TToaroToekKa K p ;
1abopaTopHBDM o 2’2 18/0.5 2 2’2 36/1 36/1 36/1 ;g 0. 30/0.83 | 20/0.55
padoTam
IToaroToeka K . y g
MPaKTHISCKHM 902 36/1 202 140.:| 392= | gima 20/0. | 33/0.90 | 20/0,55
5 5 4 - 55
33aHATHAM
KoHTpOoas 36/1 9/0,25 36/1
BHI OTYETHOCTH 3ageT 3ageT BK3. 3ageT zageT :xsame 339 339 3K3
O6masn 108 144 144 108 144 | 144 108 144 108
TPYIAOEMKOCTE 3 4 4 3
AHCOHIIHHBI 4 4 3 4 4
Bcero Iacoe 396 396 396
5. Coaep:xkanue TUCHUILTUHBI
5.1. Pa3nenn! AUCHUIINHBI H BUALI 3aHATHI
Tadanua 3
II cenectp
PH3HTECKHE OCHOBHEL | 16 8 4|8 16 |3 8 8 3| 32 |10 32
MEXaHHKH
OCHOBEI
MOJIEKYIAPHOH
YR 16 8 6|8 16 |3 8 8 3| 32 |12 |32
buzHkH B
TepMOJHHAMHKH.
Bceero: | 32 16 10 | 16 32 6 16 16 6 64 | 22 64
III cemectp
DIEeKTPHIECTEO u| 17 8 418 17 3 9 8 3 34 10 33
MarHeTH3M.
Komebanua u onuel | 17 8 6|9 9 3 8 8 3 34 12 25
Bceero: | 34 16 10 | 17 26 6 17 16 6 68 22 122
IV cemectp
Ontexa. Keanrtorpas
TIPHPOJA H3TYYeHHA.
DIIeMEHTEI
KBaHTOBOH H3HKH
b 32 8 10 | 16 16 6 16 8 6 64 22 25
aTOMOBE H MOIIEKY.L
SnemeHTEI  QHIHKH
aTOMHOTO 44pa H
31eMeHTapHBIX
YACTHIT
HTOI'O: | 98 98 30 | 49 49 18 49 49 18 | 196 | 66 147

5.2. JIeKIIMOHHBIE 3aHATHH




Taoauna 3

Ne HaunmeHnoBaHue pa3-

Conep:xanue pasaesa
n/n Aesa JMCHUTIMHbI

1. | ®usnueckue  OCHOBBI | 2 CEMECTp

MEXaHNKH OJeMeHThl KUHEMAaTUKHU. JlnHaMKUKa MaTepuallbHOW TOYKHU U IIOCTY-
NaTEJILHOTO JABMKEHUS TBepaoro tena. Pabora u sneprus. Mexanuka
TBepaoro Tena. Tsarorenue. DIeMEHThl TEOPUHU T10JI. DJIEMEHTHI Me-
XaHUKU KUJIKOCTEH.

2. | OcHOBBI MOJIEKyJIsIpHOI | BBeneHue B MoneKyssipHyto GU3HUKY M TepMOAUHAMUKY. Morneky-
(bu3nKK 1 TEPMO/IUHA- JSIPHO-KUHETHYECKAsl TEOpUs UealIbHBIX Ia30B. OCHOBBI TEPMOAU-
MHKH. HaMMKH. PealbHbIe rashl, )KMAKOCTH ¥ TBEPbIE TEIA.

3. | DAeKTpuuecTBO M Mar- | 3 CeMecTp
HETH3M. 95 o o

nekTpocTaThka. [10cTOsHHBIN 31eKTpuuecKuil. DIeKTpuyecKue
Kone6anus u BOJIHBL. TOKH B METaJUIaX, BaKyyMe U razax. MaroHutHoe noje. DiaeKTpomar-
HUTHas UHIYKIUs. MarHuTHbIe cBoiicTBa BemecTBa. OCHOBBI TEO-
pun. MakcBesuia AJis 3JIeKTPOMarHUTHOro. MexaHnuecKue  3JieK-
TPOMarHuTHbIE KojeOaHus. YTIpyrue BOJIHbl. DJIEKTPOMAarHUTHbIE
BOJIHBI.

4. | OnTuka. KBanroBas | 4 cemectp

TIPHPO/A M3y ICHIA. DJeMeHTHl TeOMETPUIECKON U SJICKTPOHHOM onTuku. MHTEpdepen-
1y cera. [ludpakuus ceera. BzaumozeiicTBue 31eKTpOMarHUTHBIX
BOJIH ¢ BenlecTBOM. [lonsipuzanus ceera. KBanToBas npupojaa usiy-
YEeHUs

5. | Onementel kBaHTOBOM | Teopus aroma Bogopoja o bopy. DneMeHTbl KBaHTOBON MEXaHMKHU.
(bu3MKH aTOMOB M MOJIC- | DieMeHTHI COBPEMEHHOM (PH3HKH aTOMOB H MOJIEKYJL
KYJL

6 | DemeHTHI ¢usuku | EcrecTBeHHas paIuOaKTUBHOCTh. 3aKOH PaJJHOaKTUBHOTO pacnaja.
aTOMHOTO sifipa W 3Je- | CocTaB s/pa. JHEPTUH CBA3U sapa. M3oTonsl. SnepHbie peakiuu.
MCHTapHBIX 4aCTHLL. Mogenu aapa. Jlenenue saep. Llennas peakuus. Peaknus cunTesa,

npobJiemMa ynpaBiseMOro TEPMOSIEPHOTO CUHTE3a. DJIeMeHTap-
HbI€ YaCTHIIBI.
5.3. JIabopaTopHbIii NPAKTHKYM
Taoauna 5
=
1 o
) 2
Ne | = § =
2 9 = HaumeHoBaHue J1a00paTOPHBIX padoT
nm| & = 5
o M E
z
1. | cemectp
1. O6paboTka pe3yabTaTOB (hU3HUIECKOTO IKCIIEPUMEHTA.

HUKa

Omnpenenenue yckopeHus: CBOOOHOTO TaICHHUS C TIOMOIIBI0 MATEMAaTUYECKOTO MasIT-

Onpenenenne ko3P PuireHTa TPEHUS KaueHUs




OnpeneneHHe MOMCHTA HHEPIHHU C IIOMOIIBIO MassTHUKA Makcaeimia

Onpenenennue CKOPOCTH 3ByKa METOJIOM PE30HAHCA 3BYKOBBIX BOJH
W3ydenue 3aKOHOB BpAIIATEILHOTO JABMKEHUS ¢ TOMOIIBI0 MasiTHHKa O6epOeka
Onpenenenye rpaBUTAMOHHON MOCTOSIHHOM C MOMOIIbIO MAaTEMAaTHYECKOT0 MasiTHUKA

Onpenenenne KodhhuUIMEHTA BI3KOCTH BO3IyXa METOJIOM KallUJUISIPOB

Omnpenenenue K03 duiimeHTa BHyTPEHHET0 TPEHHS KHUIKOCTH 10 MeToay Crtokca

OHpCI[CJ'ICHI/Ie OTHOIIICHHS TCIIOEMKOCTEH BO3yXa IIpU MOCTOSIHHOM JAaBJICHHUU U 00B-
CMC

Omnpenenenue MOJIIPHONM Macchl BO3yXa

HccnenoBanue 3aBucuMocTy 00beMa BO31yXa, IPOTEKAOIIEr0 Yepe3 Kanuuisip, oT na-
paMeTpoB Kanuiuisipa

I/IsyquI/Ie ABWIKCHUS BO3lyXa B KaIlTUJIJIApax

I/ISy‘-IeHI/IC BA3KOCTHU BO3yXa

Il cemecTp
W3ydenune 31eKTpou3MepHUTeNbHBIX TPUOOPOB

W3ydenue paboThI 3IEKTPOHHOTO ocumyuiorpada

OnpeneneHI/Ie pa6OTH BbIXO/JId 9JICKTPOHOB M3 MCTAJLJId

N3yueHne 2IeKTPUYECKUX CBOMCTB CETHETOIETPUKOB

OHpeILCHCHI/Ie OTHOIICHHA 3apsja 3JICKTPOHA K €0 MaCCC METOJOM MArdHCTpoHa.

Omnpenenenue nepuoaa KoaebaHui CTPyHBI.

I/I3yquHe MarHUTHOTO MOJIS COJICHOMAA C IOMOIILIO TaTYMKa XOoJIIa

I/ISy‘-IeHI/IC 3aBUCUMOCTH COIIPOTHUBJICHUA MTOJYIIPOBOAHNKA OT TEMIICPATYPBI U OIIPEAC-
JICHUC DHCPIYU aKTUBallUuN

I/I3y‘ICHI/IC 3aBHUCHUMOCTHU COMMPOTHUBIICHUA METAJIJIOB OT TCMIICPATYPbL

N3mepenue muprHbI 3alpeieHHON 30HbI TOJIYITPOBOIHUKA

Il cemectp
JIMH3BI ¥ UX MOTPELIHOCTH

OrmpenenieHne pacCTOSTHUS MEXIY HIesiMU B onibiTe FOHTa

N3yuenue natepdepeHuu ceeTa

Uccnenosanue 3axoHa Mairoca

Omnpenenenne HOKYyCHBIX PACCTOSHUN MOIOKUTEIHHON U OTPUIIATEIHHON JTMH3 METO-
noM beccens

HccnenoBanue CiekTpoB NOTJIOMIEHUS U POy CKAHUS

5.4. IllpakTHyecKue 3aHATUSA

Taoauna 6

Ne pas-
aeJaa
AUCIH-

INJIMHBbI

Conep:xanue pa3jaena

2 ceMecTp

SHGMCHTLI KNHCMATHUKUA. I[I/IHaMI/IKa MaTepHaanoﬁ TOUYKH U HOCTynaTCHBHOFO JOBUXXCHUA
TBEPJIOTO Tela.

PaboTa u sHeprusi. MexaHuka TBepJ0ro Tea.

Tsrorenue. DIeMEHTbI TEOPUHU OIS, IAEMEHTHI MEXAHUKH JKHIKOCTEH.

MOJ'ICKynFIpHO'KI/IHeTI/I‘IeCKaH TCOpUs NCAJIbHBIX I'a30B.

NN PR -

OCHOBBI TEpPMOAMHAMHUKH.




\ PeanbHbIe Ta3bl, KUAKOCTH U TBEPJIBIE TEIIA.

3 cemecTp

OnekrpocTaTHKa. I10CTOSIHHBIN JIEKTPUUECKHI.

:‘)J'ICKTpI/I‘ICCKI/Ie TOKHM B MCTAJJIAX, BAKYYMC U I'a3ax.

MarnuTtHoe nojie. DJeKTpOMarHuTHasi MHAYKITHUSI.

MarHuTHbIE CBOMCTBA BCIIIECTBA. OCHOBEI TCOPHUU Makcaeiia JJIA DJICKTPOMAIrHUTHOTI'O
I10JI41.

Mexaandeckue U OJICKTPOMAardiuTHLIC KoJieOaHus.

WW W wWwww

Yrpyrue BoJaHbI. DJIEKTPOMAarHUTHBIE BOJIHBI.

4 cemecTp

DJIeMeHTHI TeoMeTpuiecKoi ontuku. aTepdepenius ceera. udpakuus ceeta. Bzanmo-
JIeMCTBHE JIEKTPOMArHUTHBIX BOJIH ¢ BemlecTBOM. [lonsipusanus ceera. KBantoBas mpu-
poJia U3ITYUYCHHS

Teopus aroma Bojiopoaa 1o bopy. DneMeHTsl KBAHTOBOM MEXaHUKU. DJIEMEHTHI COBpE-
MEHHOHN (PU3HKH aTOMOB M MOJIEKYJI.

3aKOH paJMOaKTUBHOTO pacnaja. DHEpruu CBs3U sjpa. AnepHble peakuuu. Jlenenue
anep. Llennas peakuus. Peakuus cuHTe3a. D1eMEHTapHbIE YaCTULIBL.

Bcero 49

6. CamocTosiTe;IbHAsI pa00Ta CTYJIEHTOB MO AUCHMILIUHE

Tabamnuna 7
, & 2
N | 8 EE
u/n § = = TeMbl 17151 CAMOCTOSITEILHOTO U3YUEHHS
:
1. 1 Cuna xak XxapaKTepUCTHKa B3aUMOJIECHUCTBHS TEIl.
2. 4 VYpaBHeHue cepuueckoid, ynpyrou Oeryiiei, CTosiueil BOJTHBI.
3. 1 3aKOH COXpaHEHHs UMITYJIbCa U OJTHOPOAHOCTh MPOCTPAHCTBA
4, 1 IM'apockon
5. 1 I'panuIbl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU
6. 1 PenstuBucTckoe coxpaHeHUe UIMHBI U 3aMEJICHUE BPEMEHN
7. 1 Kauenus ten. OcoGeHHOCTH ABM>KEHUS TeNla IPU JIBUKEHUH KaueHUU.
8. 2 Pacnpenenenne @epmu-/Iupaxa
9. 2 Oco0eHHOCTH arperaTHOTO COCTOSIHHSI BEIIECTBA
10. 2 da30BbIE NEPUOABI
11. 2 OcoOeHHOCTH CTPOEHUS M Ha3HAUeHUE KOHIEHCATOPOB
12. 3 [Tongpuzanus TUIIEKTPUKOB
13. 3 Marnutnoe nosne. Ocobas Gpopma matepumu.
14. 3 Jlua — nopa, (heppo-MarHeTHUKHU U UX CBOMCTBa
15. 3 MaxkcBesioBcKasi TpaKTOBKA SIBJIEHUH 2JIEKTPOMAarHUTHON MHTyKIIUU
16. 5 Oco6eHHOCTH TIPOBOJUMOCTH MOTYTIPOBOAHUKOB
17. 5 XapakTepucTrKa OCHOBHBIX COCTOSIHUM aToMa BOJIOPOJa
18. 5 Vpasnenue lIpéaunrepa st cTalMOHAPHBIX M HECTALIMOHAPHBIX COCTOSTHUM aTomMa

Jlnist mosyyeHust TITyOOKUX M MPOYHBIX 3HAHUM, TBEP/IbIX HABBIKOB M YMEHUH, HE0OXOAMMa CUCTE-

MaTH4YCCKasa CaMOCTOSATCIIbHAA pa60Ta CTyACHTA. I[J'Iﬂ BBITTOJIHCHUA yqe6Horo Im1adHa CTYJACHT CaMOCTOsA-

TCJIBHO JOJKCH PEIINUTH OIIPEACICHHOC KOJIMYECTBO TUIIOBEIX 3a/la4 B COOTBECTCTBHU CO CBOUM BapUaHTOM



JIOMAILIHET0 3a/laHusl. AyIUTOPHOTO BPEMEHHM AJIS PEIIEeHHs BCeX THIOB 3a1a4 OObIYHO He xBaraeT. Jis

CaMOCTOSTEIIFHOTO PEeIICHHS 33124 MIPEXK/IE, YeM IMPUCTYNUTh K PELICHUIO 3a]1a4, HYy)KHO H3Y4YHTh (IIOBTO-

PHTh) TEOPETUUCCKHI MaTepUall 10 TeME 3aa4u, pa300paTh MPUMEPHI PEIICHHS 33a4 Ha 3Ty TEMY.
3amura BHIIOJHEHHOIO 3ajaHus MPOBOAUTCS MO0 B (hopMe yCTHOro coOeceJoBaHus ¢ Mpenojaa-

BaTCJIEM 110 PCHICHHBIM 3aJjadaM.

Y4eOHO-MeTOIHYECKOe oDecneyeHne /sl CAMOCTONATEIbHOI padoThl CTY/IEHTOB.

1. Tpodpumosa, T.HU. Kypc pusuku ¢ npumepaMu pemicHus 3aaad B 2-x tomax. Tom 2 / T.H. Tpo-
¢dbumoBa, A.B. ®upcos. - M.: KnoPyc, 2019. - 352 c.

2. Tpodumosa, T.W. Kypc pusuku: Yuednoe nocodue / T.U. Tpopumona. - M.: Akanemus, 2016.
-192c.

3. Tpodpumona, T.U. Kypc dusuku. 3agauu u peuienus: Yueobrnoe nocodbue / T.U. Tpodumosa. -
M.: Academia, 2018. - 176 c.

4. letnad, A.A. Kypc dusuku: Yuednoe mocodue / A.A. letnad. - M.: Academia, 2015. - 32 c.

7. OueHouyHbIE CpeCTBA
7.1 Bonpochl K py0esKHBIM aTTeCTALUSAM
Bropoii cemectp

Bormpocs! k nepBoii pyOexHoi aTTecTanuu
MarepuaiibHasi TOUKa, paJlyC-BEKTOP, IIyTh, BEKTOP NEPEMENIEHUS, CKOPOCTH U YCKOPEHHUS.
JIBr>KeHre 10 OKPYKHOCTU. BEKTOpBI yIiI0BOM CKOPOCTH U YIJTIOBOTO YCKOPEHHUS.
Ilepsslii 3ak0H HproToHA. HEepunanbHble cucTeMsl oTcyeTa. Macca, cuia.
Bropoii 3akon Herorona. Umnynec Tena. Tpetuit 3akon HeroroHa.

Cuinel TPCHUA. 3aK0oH U3MEHEHUS U COXpPaHCHUA UMITYJIbCA CUCTEMbBI MAaTCPUAJIBHBIX TOYCK.

o a0~ w b E

PabGora CHJIbI, MOIITHOCTD.
7. Kunetnueckas SHEPTIUA IToTenunanbHas SHCPTH-. 3akoH COXpPAaHCHUA IIOJTHOM MeXaHH4Ye-

CKOM SHEPTHH.

8. LleHTp Macc v 3aKOH €ro JIBHKCHHUS.

9. Mowment nHepuyu. Kunernueckas 3HEprys Bpallarollerocst TBEpAOro Tela.

10.  MoOMeHT CHJIbI OTHOCUTENILHO OCH. Y paBHEHUE TUHAMUKU BpalaTeIbHOIO IBM)KEHUS TBEP-
JI0TO Tena

11. Tsarorenne. DIeMEHTHI TEOPUH OIS, 3aKOH BCEMUPHOTO TAroTeHus. CHila TSKECTH U BEC.

12. HesecomocTs. Ilone TaroteHus u ero HanpsbkeHHOCTh. PaboTa B mosie Tsrorenus. [loten-

ouaJl 1oJjs TArOTCHUA.
13. Kocmuueckue ckopoctu. Henmneprmanbabie cucteMbl oTcueta. Cuiibl HHEPIUU
14. JlaBiieHue B )KUIKOCTAX M ra3ax. 3akoH [lackais.

15. 3akoH Apxumena.



16.  YpaBHeHue HEpa3pLIBHOCTH

17. VYpasHeHnue bepnymm.
18.  Jlamunapnoe Teuenue. TypOynentnoe teuenue. Yucno Peiinonpmca.
19. BsskocTs.

O6paser 6miera
Bapuant Nel

1. MoOMeHT CWJIbl OTHOCUTENILHO OCH. YpaBHEHUE JUHAMUKH BpPAlIaTeIbHOTO JIBHXKEHHS TBEPAOTO
Tena.

2. Jlamunapnoe teuenue. TypOynenTtHoe Teuenue. Uucio Pelinonbaca.

Bomnpocsl ko BTOpoii pyOekHON aTTecTalluu.

Craructudeckast pu3uka U TCPMOJIUHAMUKA.
Macca u pazmepbl MOJIEKYI.
TepmonuHamuueckue napameTpsl. MneanbHbli ras.
VYpaBHEHHE COCTOSHUS UEAIbHOTO raza. 3akoH JlaibToHa
OnbITHBIE Ta30BBIC 3AKOHBI.
Xa0TUYHOCTh MOJIEKYJISIPHOTO IBM>KEHUS. CpeHsisi CKOPOCTh MOJIEKYI.
[TonsiTrie abCOMIOTHOM TeMIepaTypbl U OCHOBHBIE monoxeHust MKT.

3akoH MakcBesuia 0 pacpeIelIeHU MOJIEKYJ MJI€aIbHOTO T'a3a 10 CKOPOCTSIM.
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bapomerpuueckas popmyia.

-
©

Cpennee 4KCIIO CTOJIKHOBEHUH U CPEHSS AJIMHA CBOOOHOTO Mpodera MOIeKyJI.

11.  SIBnenus nmepeHoca.

12. Ilpeamet TepmoauHaMuku. OCHOBHBIE onpeiesieHns. BHyTpeHHss sHeprus cuctemsl. Konnye-
CTBO TEIUIOTHI.

13. IlepBoe Ha4aIO TEPMOTUHAMHKH.

14. TennmoeMkocTb ra3a. PU3HMUECKUI CMBICT YHUBEPCAJIbHOW I'a30BOM MOCTOSIHHOM.

15. [IpumMeHeHHEe epBOro Havyajga TEPMOJAUHAMHKH K H30IPOLIECcCaM.

16. AnnabatHerii mporecc. [TomuTponHbIN porecc.

17. Kpyrogoii npouecc. O6paTumbie U HEOOPATUMBIE MPOLIECCHI.

18. DuTponus.

19. Bropoe Hauano TepMOAMHAMUKH.

20. Hwxn Kapuo u ero KIT/] as waeansHOTO rasa.

21.YpaBuenue Ban-nep-Baanbca.

22. U3zotepmbl Ban-nep-Baanbca.

23. BHyTpeHHsIsl SHEpTHsl peaibHOTo Ta3a.

24. Dddext xoynsa-Tomcona.

25. TloBepxHocTHOE HaTsHKeHHE. CMauynBaHHE.

26. VicnapeHnue u miaBJieHUE.



O6pa3er 6miera
BapuanTt Nel

1. ITonsiTre abGCONMIOTHON TEMITEpaTyphl U OCHOBHBIE nonoxeHns MKT.
2. Bropoe Hauano TepMOAMHAMUKHI

Tperuii cemectp

Bormpocsl k mepBoii pyOexHO# arTecTanuu

1. DnexTtpuzanus Tea. DNEKTPUUECKUH 3apsi/l. 3aKOH COXPAHEHUS 3aps/ia.
2. 3axoH Kynona.
3. DnexTpuueckoe nojie. HanmpsykeHHOCTh 3JEKTPHUUECKOro MOJIs.
CuiioBbI€ JIMHUM MarHUTHOTO TOJIS.
4. PaboTa 1moist Ipu MepeMenieHnH 3apsa.
5. [loteHuuan, pa3HOCTh MOTEHIIUATIOB.
6. HanpspkeHHOCTh Kak TpaJIMeHT MOTeHIIMana. DKBUMOTEHIIMATbHBIE TTOBEPXHOCTH.
7. lonspuzanus Iu3IeKTPUKOB. HanpsskeHHOCTh TOJIS B TURJIEKTPHUKE.
8. Dnekrpoemkocts. Konnencaropsl. [I[pumenenne KOHASHCATOPOB.
9. DHeprus 31eKTPOCTATUYECKOTO MOJIS.
10. Dnektpuueckuii Tok. Cuna Toka. [locTosTHHBIN TOK.
11. 3akon Oma st yuactka 1ienu. ConpoTHUBIICHHUE TPOBOIHUKA.
12. Tumbl coeTMHEHUST TTPOBOTHUKOB.
13. Croponnue cwibl. DJIC. 3akor OMa JJIs TTOJTHOM IETIH.
14. 3akon /xoyns-Jlenma. Pabora Toka. MOImHOCTH TOKA.
15. DnekTponpoBoAHOCTH TBEPABIX Tel. [Ipupoaa Toka B MeTamiax.
16. MarautHoe nosie. CHIIOBBIC JTMHHA MarHUTHOTO TI0JIs. HampshkeHHOCTb.
17. 3axon buo- CaBapa-Jlamnaca.
18. Cuna Amnepa. B3anmoeiicTBre napaiienbHbIX TOKOB.
19. Cuna Jlopena.

O6pa3er 6miera

Bapuant Nel
1. PaGora nons npu nepeMenieHnn 3apsa.
2. 3axon Oma ans yuacTka 1enu. ConpoTuBieHHE MPOBOTHUKA.
Bompocs! ko BTopoit pyOekHO aTTecTanuu

1.BemectBo B MarHuTHOM TioJie. [lapamaraeTnku, 1uaMarHeTHKH.
2.9¢dexr Xomna.
3.1upkymnsauus BekTopa B MarHuTHBIE TIOJISI B BaKyyMe.
4.PaboTa 1o nepeMerieHnIo NpoBOJHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJI€.
5.9MeKTpoMarHuTHas MHAYKIKMSA. MarHuTHBIN TIOTOK.

6.3aKOH >JIEKTPOMAarHUTHOM MHAYKINHU U nTpaBuiio JlopeHna.



7.Camounaykiust. 3J]C- caMOMHIYKITHH.

8.MlH1yKTUBHOCTH MMPOBOJAHMKA U B3aUMHAsI MHAYKTUBHOCTb. DHEPrUsi MATHUTHOTO TOJIS.

9.21eKTpOMarHuTHOE TIOJIE.

10.Tok cmemenus Buxpesoe noe.

11.ITepemennsiii TOK. JlelicTByIOIIEE 3HAUCHHS HANIPSDKCHHS M CHUTBI TOKA.

12. NHayKTUBHOCTH U €MKOCTD B IIETIM IEPEMEHHOTO TOKa.

13.3axon Oma 1 1Ieny NepeMEeHHOr0 TOKa.

14 .T'apmonunyeckue konedaHus U Ux xapakrepuctuku. uddepennuansnoe ypaBHeHIE TapMOHH-
YEeCKUX KOJeOaHUH.

15.Mexanuueckue rapMoHHUYecKue kojeOanus. Kunernyeckas u MOTEHIMAIbHAS YHEPTUU TaPMO-
HUYECKUX KOJeOaHUH.

16.I'apmonnueckuii ocruuisaTop. [pyxunnbiit MasTHUK. OU3nueckuilt MasTHUK. MaTeMaTUYeCKun
MasiITHUK.

17.Mexanuueckue BOHbI. [IposonbHbIe U TonepeyHble BOJIHBL. [[1Ha BOIHBI.

18.KonebarenwHbiii KOHTYp. Dopmyna Tomcona. CoOcTBeHHBIC KOJICOAHUS.

19. CBoOoaHbIE U BBIHYKJICHHBIE KOJIEOaHHs. DIEKTPUIECKIE aBTOKOJIEOaHUSI.

20. Pe30HaHC TOKOB U HaIPSKEHUH.

21. XapakTepuCTHKH KOJICOaHHS ITPOIIecca, IIEPUO/T, 9acTOTa, aMIUIATY 1, (ha3a KoiueOaHuH.

22.DneKkTpoMarHuTHEIE BOJHEL. BOIHOBBIE ypaBHEHHE.

23. DHeprus dIeKTPOMAarHUTHHIX BoJH. OnbIThl ['epa.

24 1lIxana 3JeKTPOMAarHUTHBIX BOJIH.

O6pasern 6unera
BapuanTt Nel
1. DnexTpoMarHuTHOE MoOJIE.
2. Tok cmenienust Buxpesoe mnose.
UYersepTsill cEMECTP.
Bompocs! k mepBoii pyOekHOI aTTecTaruu

3akoHbI reomeTpuueckoi ontuku. [loaHOE oTpakeHHe cBeTa.
3epkana. TOHKUE JINH3BI.
®otometpusi. OCHOBHBIE (POTOMETPUUECKHUE BEJIMYMHBI U UX €AUHUIIBL.
SABnenue nnrepdepenuuu ceeta. Murepdepenuns B Tonkux mieHkax. Komapia HeroToHa.
Anenue nudpaxuuu. [Ipunnun Irolirenca - dpenens.
Merton 30H @penens. Audpakuus Openens.
Judpakuun @payHrodepa Ha 0JHOHN IIeIH U Ha AUPPAKITMOHHON PELIETKH.

Judpakmus peHTTeHOBCKUX JTydel Ha KpUCTaJUIax.
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[Tonspuzanus ceera. [lonspuszaTopsl U aHATU3ATOPHI.

[
o

Amnamuz MOJIAPU30BAHHOI'O CBCTA. BpameHHe IMJIOCKOCTH MOJIApHU3aALN.



11. SIBneHue nUCTIepCUH CBETA.
12. IlormouieHue cBera.
13. Dddekr Jomnepa.

14. Dddexr BaBmiosa - UepeHkona.

15.  TemnoBoe u3ydeHUE

16.  3akoHBI PAaBHOBECHOT'O TEILIOBOTO U3ITy4CHHUSI.

17. I'mnoresa I1nanka. ®opmyna [lnanka.

18.  KBauT u3inydeHus. DHEprusi KBaHTa U3ITyUCHHUS.

19.  ®otosnexrpudeckuii 3pdext. 3akoHsr CTONIETORA.

20.  VYpaBHeHue DiHIITEHA A1 BHENTHETO GoTodddexra.

O6pa3zern 6miera
BapuanTt Nel
1.ABnenue qudpaknuu. [puamun ['roliredca - @penens.
2. Db dexr Homepa.
Bormpockt ko 2 pyOexHOM aTTecTanun
. Macca u umnynsc ¢potoHa. /[aBneHue cBera.
. O dext KomnroHa.
. Bontna ne- bpoitns.
. CooTHomIeHNs HeonpeeneHHocTel. BonHoBas GyHKIus.
. Ypasuenue lllpennnrepa.
. Ypasuenue lllpeaunrepa 11 cTaiuOHapHBIX COCTOSTHUM.
. TynnenpHbIN 3 PeKT.

. IloTeHIIMATLHBIN STHK.

© 00 N o O B~ W N

. JInHEHBIN TAPMOHUYECKHI OCILIUIIISITOP.

10. JIBoiicTBEHHOCTH MpeAcTaBIeHU 0 mpupoe cBeTa. KopmyckynsipHO- BOJHOBOM Ayanu3M. Mo-
nens atoma Tomcona u Pesepdopaa.

11JIuneityatsie crieKTpbl aToMOB. CIIEKTp aToMa BOJIOPO/Ia.

12. OnpiTer @panka u ['epia.

13. MarHuTHbIM MOMEHT 3JIEKTPOHA.

14. ITpunuun ITaynu. DnekrpoHHble 00omouku. [Tepuoanueckas cucrema 3yeMeHTOB MeHierne-
eBa.

15. CnekTpbl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTEPUCTUUECKUE PEHTTEHOBCKUE, CIIEKTPHI.

16. 3axon Mo3nu. BogopoaononoOHbie CIIEKTPHI.

17. Ilpupona xuMH4ECKOU CBSI3U. MOJEKYISIPHBIE CIIEKTPBI.

19. EcrecTBeHHas palnOaKTUBHOCTh. 3aKOH PaIMOAKTUBHOTO pacnaja.

20. CoctaB sapa. HyknoHsl. 3apsig 1 MaccOBO€ YMCIIO siipa. DHEPTUU U CBSI3H sSApa.

21. U3otomnsl, MckyccTBeHHBIE IpeBpalIeHus saep. a- U B-pacnaza, y-usnydenue. SnepHsie



peaKIum.

22. O6oouedHast ¥ KaneiabHas MOJEIH sapa.

23. llenenue siaep. Llennas peakuus. SInepHble peakuy Ha TETUIOBBIX U OBICTPBIX HEUTPOHAX.

PeaKHI/IH CHHTCE3a, HpO6JI€Ma YIpaBJIAs€MOIo TEpMOAACPHOIO CHHTE3A.

24, Knaccudukanus 37eMeHTapHBIX YaCTHII.

Oo6pasern 6uiera

Bapuant Nol

1. Ypasuenue lllpenunrepa.

2. Onbitel ®panka u 'epra.

7.2.

1.

Bomnpocsl Kk 3k3aMeHaM U 3a4eTy
Bompocsr k 3auery 2 cemectpa

MaTepI/IaHLHaﬂ TOYKa, paanyC-BCKTOP, IIyTh, BEKTOP IICPEMCIICHUSA, CKOPOCTb U YCKOPCHUC.

BexTopsl yriioBoil CKOPOCTH U YIIIOBOTO YCKOPEHUH.

2.
3.

CKOM YHEPTHH.

7.
8.
9.

JI0TO Tena.
10.
11.

Macca, cuna. IlepBbiii 3akoH HeroToHa. MTHEpUManbHble CHCTEMBI OTCUETA.

Bropoii 3akon Hetotona. Umnynec Tena. Tpetuit 3akon HeroToHa.

Cuibl TpeHUsl. 3aKOH U3MEHEHUS U COXPAHEHUS UMITYJIbCa CUCTEMBI MATEPUAIbHBIX TOYEK.
PaboTa criibl, MOIITHOCTE.

Kunernueckas sueprus. [loteHnuanbHas sHeprus. 3aKOH COXpaHEHUS MOJHON MeXaHUue-

L[eHTp MacCC M 3aKOH €ro ABHXCHUA.
MomeHT HUHCPLUH. Kunernueckas OHEPTIHUA BpalllatomICrocsa TBEPAO0ro Teia.

MOMEHT CHIIbI OTHOCUTEIILHO OCH. YpaBHeHHe AWHAMHKHU BPAIIaTCJIbHOTO IBUKCHUA TBEP-

Tsrorenue. I1eMEHTHI TCOpPHHU TI0JIA. 3aKkoH BCCMHUPHOTO TATOTCHUS. Cuna TsHKeCcTH U Bec.

Hepecomocts. Ilone TAroreHus u ero HaIps’>KCHHOCTD. PaGora B nmosne tarorenus. IloTen-

ouall ImoJid TArOTCHHA. Kocmuaeckue CKOpPOCTH. HGI/IHepHI/IaJ'IBHBIe cucteMbl orcueta. CHIBI 150:(50) 00705

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

JlaBiieHME B )KUJIKOCTSIX U ra3ax.
3akoH Apxumena.

YpaBHEHHE HEPA3PBIBHOCTHU CTPYHU.
VYpaBHenue beprymm.

JlamuHapHOE TeueHue.
TypOynentnoe Teuenue. Yucno Pelinonbca.
Bsskocts.
Craructuueckast pu3uka u TepMOJAUHAMUKA.
Macca u pazMepbl MOJIEKYII.

TepmonnHamuueckue napameTpsl. MneanbHbli ras.



22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

OcHosable nonoxenuss MKT.
VYpaBHEHHE COCTOSTHUS UEaNbHOTrO ra3a. 3akoH [lanpToHa
OnbITHBIE Ta30BbIE 3aKOHBI.
Xa0THYHOCTb MOJIEKYJISIPHOTO ABMKEHUA. CpenHAs CKOPOCTh MOJIEKYJI
OcCHOBHOE ypaBHEHUE KHHETUYECKON TEOPUH Ia30B.
AOGcoroTHas TeMIeparypa.
3akoH MakcBesuia 0 pacpeIelIeHU MOJIEKYJ MJI€aIbHOIO T'a3a 110 CKOPOCTSIM.
bapomerpuueckas gpopmy:a.
CpenHee 4yuCIo CTOJIKHOBEHUH M CpeliHss JUTMHA CBOOOAHOTO Mpodera MoJaeKyJ.
SIBiieHus nepeHoca.
[Tpenmer TepmonHaMuku. OCHOBHBIE ONIPEAETICHUS.
BHyTpeHHss sHeprus cuctemsl. KoaudecTBo TEIIoThI.
PaboTa 1 KOIM4eCTBO TEIIOTHI.
IlepBoe Ha4aI0 TEPMOJAMHAMHUKH.
TennoeMmkocTs ra3a. ®U3N4YECKUN CMBICI YHUBEPCAIBbHON Ta30BOM IIOCTOSIHHOM.
[TpuMmeHeHne nepBoro Hayajga TEPMOJANHAMUKH K U30IIPOLIECCAM.
AnnabatHsbii niporiecc. [lomuTponHbli mporecc.
Kpyrosoii npouecc. OOpaTuMblii 1 HEOOPATUMBIH TPOLIECCHI.
DHTpPONHSI.
Bropoe Hauano TepMOAMHAMUKH.
Hukn Kapno u ero KIIJI s uaeansHoro rasa.
VYpasHenue Ban-nep-Baanbsca. 30TepMBbl peanbHOro rasa.
BHyTpeHHsIs 3Heprust peajbHOro rasa u ero TerioeMkoctb. Dpdekt xoyns—Tomcona.
VYpasuenue J[xoyns—Tomcona. cnapenue v miaBjieHHE.
O6paszern 6uera
['po3HEHCKUH TOCYAapCTBEHHBIH HEPTIHON TEXHUUECKUNA YHUBEPCUTET
OK3AMEHALMOHHBIN BUJIET Ne 1

nucnumnHa. «dusuka»

1. Onucanue aBwxeHus ten. TpaekTopus, nepeMeleHle U MPOICHHbIH MyTb.

2. YpaBHeHue Ban-nep-Baanbca 171 peanbHbIX ra30B.

Bompocsr k 3auery 3 cemectpa

1.OnexTpu3anus Tea. DNEKTPUICCKUHN 3aps/l. 3aKOH COXPAHECHHS 3apsi/a.

2.B3amonetictBue 3apsaa0B. 3akoH KynoHa.

3.0nexTpuueckoe nosie. HanpshkeHHOCTD anekTpuyueckoro mnous. [Tpunnun cynepnosunuu. Cuio-

BbIC JIMHUW MAariuTHOI'O ITOJIA.

4. Teopema ["aycca fy1st 37I€KTPOCTATHIECKOTO TOJISI B BAKyyMe.

5.Pabota monst mpu nepemenieHnu 3apsaa. [lorenuman, pa3HOCTh TOTECHIIUATIOB.



6.HampspkeHHOCTh Kak IpaJueHT MOTeHIIUaa.

7. JlupnexTpuky U ux noJsipusanus. HanpspkeHHOCTD Mo B AUDJIEKTPUKE.

8.IIpoBOTHUKY B 3JIEKTPOCTATHUECKOM TOJIE.

9.Kongnencaropsl. DnekTpoeMKocThb. [IprMeHeHrne KOHAeHCaTOPOB.

10. DHeprus 37eKTPOCTATUIECKOTO MOJIS.

11.9nexrpuyeckuit Tok. Cuna Toka. [1ocTOSHHBIN TOK.

12 .3akon Oma s yuactka nemnu. COnpoTUBICHHE TPOBOIHUKOB.

13.Tunsl coeTuHEHUS TTPOBOTHUKOB.

14.Ctponnue cuibl. DJIC. 3akon OMa 1151 TOJTHOM IIETIH.

15.3akon J[>oymns - Jlenma. Pabora Toka. MOIIHOCTH TOKA.

16.2nexTponpoBOAHOCTH TBEPBIX Ted. [Ipupoaa Toka B MeTasuiax.

17.MarnutHoe nonie. CUioBble TUHUM MarHUTHOTO 1oJis. HanpsokeHHOCTh.

18.3akon buo-Casapa-Jlannaca. 19.B3aumoneiictue TokoB. Cuna Ammepa.

20.Cuna Jlopenmna.

21.9¢dexT Xomna.

22 Iupkynsauusi BeKTopa B MarHUTHBIE TIOJIST B BAKyyMe.

23.Teopema ["aycca ans nmonst Bektopa B.

24.PaboTa 1o TiepeMeIeHHIIO MPOBOIHMNKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.

20.BemectBo B MarHuTHOM moJie. MarauTHast [Iponumaemocts. [lapamarHeTnku, AuaMarHeTHKH.

21.ITpupona peppomarneTusma. [locTOSTHHBIE MarHUTHI.

22.37eKTpOMarHuTHas UHAYKIHUS. MarHUTHBIA MOTOK.

23.3aKO0H AJIEKTPOMArHUTHON MHAYKIMU U nipaBuiio JlopeHua.

24.Camounnnykiust. 1C caMOUHTYKITHA.

25.MIHOYKTUBHOCTH IPOBOTHUKA W B3aUMHAs! HHAYKTUBHOCTh. DHEPTHS MarHUTHOTO TIOJIS.

26.2nexktpomarauTHoe nosie. Tok cMenienusi. Buxpesoe noue.

27 .IlepemeHHBbIi TOK. JleHicTBYIOIIEEe 3HAUCHUSI HATIPSKEHUS M CUJIBI TOKA.

28.MIlHOYKTUBHOCTh M €MKOCTb B IIETIH NTEPEMEHHOTO TOKA.

29.3akoH OMa JijIs1 TIeTTH IEPEeMEHHOTO TOKa.

30.I'apmonnyeckue kojaeOaHus U UX Xapakrepuctuku. uddepenunanbHoe ypaBHEHUE FapMOHU-
YEeCKHUX KOJIeOaHU.

31.MexaHn4eckne rapMOHUYEcKue Kojebanus. KuHeTnueckas v MOTEHIMATbHASI YHEPTHHA TapMO-
HUYECKUX KOJICOAHMI.

32.T'apmonnyeckuii ocuiisTop. [pyxunHblil MasTHUK. Pu3ndeckuit MasTHUK. MaTtemaTHyecKuii
MasITHUK.

33.Mexanuveckre BOIHBL. [Ipo1onpHbIE U TONIepedHbIe BOJIHBI. J[JTMHA BOJTHBI.

34.Konebatenpubiii KOHTYpP. Dopmyna Tomcona. CoOCTBEHHBIE KOJICOAHMS.

35.CB00OIHBIE U BEIHYX/IEHHBIE KOJIeOaH!s. DIEKTPUIECKHE aBTOKOJICOaHNUS.



36.Pe3oHaHC TOKOB M HAMPSKCHUM.
37.XapakTepuCTUKH KojeOaHus poliecca, epruol, 4acToTa, aMIUIUTy/a, (aza KonebaHui.
38.0nexkTpomMarHuTHBIE BOJIHBL. BOJIHOBBIE ypaBHEHHE.
39.CBoiicTBa 2JIEKTpOMarHuTHEIX BOJIH. OnbITH [epiia.
40.11Ixana 371eKTPOMarHuTHBIX BOJIH.
Oo6pas3ern 6uiera
Bapuant Nel
1 Teopema I"aycca 11 351€KTPOCTATUYECKOT O TIOJISI B BaKyyMe.
2. IIpOBOJHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.
Bormpocsl k 3x3ameny 4 cemecTtpa
1. 3akoHbl reomeTpuueckoit ontuku. [lonHOE OTpakeHue cBera.
4. Toukue nuu3bl. Dopmyna JTUH3BL.
5. ®otometpusi. OcHOBHbIE (POTOMETPUUECKHE BEIMYUHBI U UX €AUHULIBL.
6. SIBnenne nHTEpEpeHINN CBEeTa. BpeMeHHas u mpocTpaHCTBEHHAsi KOTepeHTHOCTh. MHTepde-
peHuus B TOHKUX IieHkax. Konpna HeroToHa.
7. SIBnenue nudpakuuu. [Ipunnun [rolirenca - @penens
8. Meton 308 @penens. Judpakuus Openens.
9. Mudpakumu Opaynrodepa Ha 0JTHOH 1meIH U HA TUDPAKIUOHHON PEIIETKH.
10. AudpaxmonHas pemeTka.
11. Iudpaxuus peHTT€HOBCKUX JIydel Ha KpucTtauiax. Y cinosue Bynbga — bparra.
12. Tonspuzanus ceeta. [lonspuzaTopsl 1 aHanu3aTopsl. J[BoitHOE yuenpenomiieHue.
13. AHanu3 noJsipu30BaHHOTO cBeTa. BpalieHue niockocTy MoJspu3aLum.
14. SIBnenue nucnepcuu ceeta. HopManbHas 1 aHOManbHas JUCIEPCHUS.
15. AGCOmOTHO YepHOE TEO.
16. 3akoHBI paBHOBECHOT'O TEIJIOBOTO M3JIy4EHHUS.
16. I'unoresa Ilnanka. ®opmyna [1nanka
18. KBaHT m3imydeHus. DHEprusi KBAaHTA U3TYICHUSI.
19. ®orosnexrpuueckuii 3pdexr. DOTOHBI.
20. YpaBHenue DifHITelHa 11 BHeHIHero ¢potodddexra.
21. JlaBneHue cBeTa ¢ KBAaHTOBOM TOUKU 3pEHHUS.
22. Dddext KomnroHa.
23. Bonna ne- Bpoitnsa. CooTHOIIEHUST HEOTIPEIeTICHHOCTEH.
24. BomHoBas (QyHKIIHA.
25. Ypapuenue lllpenunrepa it CTallMOHAPHBIX COCTOSIHUH.
26. TynnenbHbI# 2 PExKT.
27. IloreHManpHBIN SIIUK.

28. JInHelWHbI TApMOHUYECKUH OCIIHILIATOP.



29. JIBOMCTBEHHOCTH IIPEICTABIICHUI O IPUpOe cBeTa. KopImycKyasspHO- BOJTHOBOM TyaTl3M.

30. Mopens atoma Tomcona u Pesepdopaa

31. JIuneituateie criekTpel aToMOB. CIIEKTp aTOMa BOJIOPOA.

32.MarHuTHBI MOMEHT 3JICKTPOHA.

33. [Ipunnumn [Taynu. Dnexrponnsie obonouku. [leproauueckas cuctema 3J1eMeHTOB Menerne-
eBa.

34. CriekTpbl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTePUCTHUECKUE PCHTTEHOBCKHUE, CIIEKTPHI.

35. 3akon Mo3znu. Bogopomonogo0Hbie CIEKTPHI.

36. I[Ipupona xumuueckoil cBs3u. MonekynsapHble crnekTpbl. KoMOMHAIIMOHHOE paccesHue
CBETA.

37. EcrecTBeHHas PalnOaKTUBHOCTh. 3aKOH PAIMOAKTUBHOTO pacmaa.

38. CocraB sapa. HykioHbl. 3apsa 1 MacCOBOE YUCIO sipa. DHEPTUH U CBA3U Spa.

39. U3oTomnbl, UckyccTBeHHBIE MpeBpallleHus saep. a-u B-pacnazga, y-uznydenue. Snepuoie
peaKIuu.

40. O6onouevHas 1 KareabHas MOJIENHN Ipa.

41. llenenue sanep. Llemnas peakius.

42.S1nepHble peakliK Ha TETUIOBBIX U OBICTPHIX HEUTpOoHaX. Peakius cunTesa.

43Knaccudurarus 3J1eMEHTapHBIX YaCTHII.

['po3HEHCKUI TOCY1apCTBEHHbIN HEPTIHOW TEXHUYECKUI YHUBEPCUTET
OK3AMEHAUMOHHBIN BUJET Ne 1
JUCHUIIINHA: «Du3nKa»
1. Tonkue nun3bl. DOpMysIa JTUH3HL.

2. BommHOBast (hyHKIHS.

7.3. Texkymmii KOHTPOJIb
OO6pa3zerr KOHTPOJIBLHOM PaOOTHI
Kontponbnas padora Nel

1. Touka nBUXKETCS IO OKPYKHOCTH paguycoM R = 30 cM ¢ OCTOSHHBIM YTJIOBBIM YCKOPEHUEM €.
OnpenenuTb TaHT€HIIMATBHOE YCKOPEHUE Qr TOUKH, €CJIM U3BECTHO, YTO 3a BpeMs t = 4 ¢ oHa coBepiImia
TpH 060pPOTA ¥ B KOHIIE TPETHETO 060POTA ee HOPMATbHOE YCKOpeHne o = 2,7 m/c?.

2. IlIap Maccoi My = 2 KT CTAIKMBAETCS C TIOKOSIIUMCS IIIApOM OOJIBIIIEH MAacChl M TP 3TOM TEePSET
40% kuHeTuueckoi sueprun. OnpenenuTs Maccy Mz OOJbILEro Mmapa. Y aap cuuTaTh aOCOIOTHO YIPYTHM,
MPSIMBIM, [ICHTPATHHBIM.

3. Kakas paborta 4 nmoypkHa OBITH COBEpIIICHA TTPH MOAHATHH C 36MJIM MAaTEPHAJIOB JIJIsl TIOCTPOMKH
UTHHAPHYECKOM TpyObl BeIcOTOM h = 40 M, HapyxHBIM quameTpoM D = 3,0 M ¥ BHYTPECHHUM THAMETPOM

d = 2,0 m? [110THOCTH MaTepuana p NpUHATH paBHoif 2,8 « 10° kr/m>.



4. K xoHIIaM JIETKOM W HEpaCTSHKUMOW HHUTH, MEPEKUHYTON depe3 OJI0K, MOBEIIEHbI TPY3bl Mac-
camu M1 = 0,2 xr u M2 = 0,3 xr. Bo CKOJIBKO pa3 OTINYAIOTCS CUIIBI, IEHCTBYIOIINE HA HUTh [0 00€ CTOPOHBI
oT 6710Ka, eciu Macca 610ka M = 0,4 KT, a ero 0ch ABMKETCS BEPTHKAILHO BBEPX C YCKOpeHHeM o = 2 m/c?
? CuslaM¥ TPeHHS U MPOCKAaJIb3bIBAHUS HUTH 110 OJIOKY IpeHeOpeyb.

5. OnHoponnblii crepskers JymHON £ = 1,0 M u maccoit M = 0,7 Kr mojBemieH Ha TOPU30HTAILHON
OCH, IPOXOIAIIEH Yepe3 BEpXHUI KOHEI] CTEPXKHS. B TOUKY, OTCTOSIIYIO OT OCH Ha %3 £, a0COIIOTHO YIIPYTO
yaapsieT ImyJisi Maccoi M = 5 Kr, JieTsinas nepneHauKyJIsspHO CTEPXKHIO U ero ocH. [locrie yaapa cTepKeHb
OTKIIOHMIICS Ha yroal o = 60°. OmpeenuTh CKOPOCTh ITYIIH.

6. Bo ckobKO pa3 cpenHsis III0THOCTh 36MHOTO BEIIECTBA OTIIMYACTCS OT CPEHEH IIIOTHOCTH JIyH-

Horo? IIpunsaTs, yto paanyc R3 3emnu B 6 pa3 MeHbIlIe Beca Tea Ha 3eMiie.



7.4. Onucanue noxazaTesiel M KpUTEPUEB OLIEHUBAHUS KOMIIETEHIIMN Ha Pa3JIMYHBIX 3Tanax ux GOpMUpPOBAHUS, OMUCAHUE LIIKAJIbl OLIEHUBAHUS.

BJIeTBOPI/ITeJILHO)

TBOPHUTEIBHO)

Taoauna 8
IL1annpyembie pe- KpuTepuu oneHUBAHUS Pe3yJbTATOB 00y4eHHs HanMeHoBaIe
3YJbTATBI OCBOCHUS | yiohee 41 GasutoB (Heymo- | 41-60 6amios (ymoBJe- 61-80 6as10B 81-100 6a/10B OLEHOTHOT'O
KOMIIETeHIIHH (xopoimo) (oTsmHO) cpeacTBa

TaJIbHOT'O MCCJICAOBAHUS IIpH PCIICHHUN HpO(beCCI/IOHaJ'IBHBIX 3aJa4

OIIK-3. CnocoGeH MpUMEHSATh COOTBETCTBYIOUINHA (PU3NKO-MAaTEMAaTUYECKHUIA allapar, METO/Ibl aHAIN3a U MOJICITUPOBAHHMSL, TEOPETHUECKOTO U IKCTIEPUMEH-

3HATh. OCHOBHBIE (U3HU-
YecKue sBJIeHus, GyHaa-
MEHTaJbHBIC MOHATUS H
3aKOHBI KIIACCHYECKOH U
COBPEMEHHOM (DU3HKH.

®parMeHTapHbIE 3HAHUS

Henosnuwle 3HaHus

CdopmupoBaHHbIE, HO CO-
JIepIKaIue OTASIbHBIC TIPO-
OeJIbl 3HAaHUS

CdopmupoBanHbie
CHUCTEMAaTUYECKHE
3HAHUA

YMeTh: NMPUMEHSATH T10-
JIYYCHHBIC 3HAaHHA 110
bu3uKe Mpu M3yYCHHH
APYyIrux JUCHUIIINH, BbI-
nensTh KOHKpeTHOe (u-
3HMUYECKOe COZIEpIKAHUE B
MPUKIAIHBIX  3a/a4ax
npodecCuoHAIbHON JIe-
ATETHLHOCTH.

YacTu4uHbIie YMCHUA

Henonnelie YMCHUA

YMeHnus nosiaeie, J0MycC-
KaroTCsl HEOOJIbIIINE
OILIIMOKH

CdopmupoBaHHbIe
yYMEHHUs

Brnagers: coBpeMeHHON
Hay4YHOU aImaparypoi.

YactuuHoe BJIaJACHUC
HaBbIKaMH

Hecucremaruueckoe npu-
MCHCHHEC HAaBBIKOB

B cucrematnueckom npu-
MEHEHUH HABBIKOB JIOIyC-
KarOTCs TTPOOEITBI
3HAHUU

YcnenHoe u cucreMarTude-
CKOC HpI/IMeHeHI/Ie HAaBBIKOB

Dk3ameH, ppoH-
TaJIBHBIN OIPOC,
TEKYIIUNA 0Ipoc,
nmabopaTopHas pa-
00Ta, npakTuye-
CKHUe 3aJ]auH, 3a-
JAHUS IS KOH-
TPOJBHO PabOTHI.




8. Oco0eHHOCTH peau3aluu JUCHUIIIHHBI JIS HHBAJIWI0B U JIMII ¢ OTPaHU-
YeHHBIMH BO3MOKHOCTSIMU 310POBbSI.

J1J1s oCyIIeCTBICHHSI IPOIISIYP TEKYIIETO KOHTPOJISI yCIIEeBAEMOCTH U IPOMEKYTOUHOM aT-
TecTaluu 00yJaronuXxcs Co3/1aHbl (POHIBI OIIEHOYHBIX CPEJICTB, aAaNTHPOBAHHBIC /IJI1 HHBAIUIOB
Y JIUI] C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMHU 3JI0POBBS ¥ TIO3BOJISIONINE OIICHUTH JOCTHKEHUE UMHU
3aIyIaHUPOBAHHBIX B OCHOBHOM 00pa30BaTENIbLHON MpoTrpaMMe pe3yIbTaToB O0YYCHUS U YPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIIETEHIIMI, 3asBICHHBIX B 00pa3oBarenbHON mporpamme. dopma
MIPOBEICHUS TEKYIIEH aTTeCTaIluy JIJIsl CTYJACHTOB-MHBAIHMIOB YCTAHABIMBACTCS C YYETOM HHJIH-
BUAYaAJIbHBIX MCUXO(PHU3NUECKUX OCOOCHHOCTEH (YyCTHO, MUCHMEHHO Ha Oymare, MMCHMEHHO Ha
KOMIIbIOTEpE, B hOPME TECTUPOBAHUS | T.11.). [Ipu TecTHpOBaHUH /s CIA00BHIAIIMX CTYICHTOB
UCTIONB3YIOTCSL (POHIIBI OIEHOYHBIX CPEJICTB ¢ YKPYIMHEHHBIM mipudTom. Ha sx3aMeH mpuriaria-
€TCsl COMPOBOXKIAIOIINI, KOTOPBIM oOecreunBaeT TEXHUYECKOE COMPOBOXKICHUE CTyneHTy. [Ipu
HEOOXOJIUMOCTHU CTYACHTY-UHBAIUTY [IPEIOCTABISACTCS JOMOIHUTEIBHOE BpeMs AJIs OJTOTOBKU
oTBeTa Ha dk3aMeHe (wiu 3adere). OOyJaroNnUecs ¢ OrPaHUYCHHBIME BO3MOKHOCTSAMH 37[0POBbS
¥ 00ydJaroImecss HHBATUIBI 00CCIICYUBAIOTCS MEYATHBIMU H 3JICKTPOHHBIMHE 00pa30BaTEeIbHBIMA
pecypcamu (IporpaMmsl, yueOHbIE MOCOOHS ISl CAMOCTOSATEIBHON paboOThl U T.I.) B opMax,
aJJaNTUPOBAHHBIX K OTPAaHUYCHUSAM UX 3JI0POBbS M BOCTIPUATHS HHGOPMALIIH:

1) JUTSL HHBJTUIOB U JIMII C OTPAHWYCHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI MO 3PEHHIO:

- IS cJIembIX: 33JIaHUs JUIS BBITIOJIHEHUS HAa CEMHHApaX M MPAKTHYCCKUX 3aHATHSIX
oopMIIsIFOTCS penbedHO-ToueyHbIM MIpuTOM bpaiinsg i B BHUE IEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C TMOMOIIBI0 KOMIBIOTEPA CO CHEIUAIN3UPOBAHHBIM POTPAMMHBIM 00eCTieYeHHEM
JUTSL CTICTIBIX, JTUOO 3aYUTHIBAOTCS ACCUCTEHTOM; MMMChMEHHBIC 3a/IaHUS BBITIONHSIOTCS HA Oymare
penbedHO-TOYCHHBIM MmpuGTOM bpaiins WM Ha KOMIBIOTEPE CO CIEeNHUATU3UPOBAHHBIM
MPOrPaMMHBIM 00ECTIeYeHUEM /IS CIETIBIX MO0 HAJUKTOBBIBAIOTCS ACCUCTEHTY; 00ydatomuMcs
JUTSL BBITMIOJIHEHUS 3aJaHUs TPU HEOOXOIMMOCTH TPEJOCTaBISETCS KOMIUIEKT MHCHbMEHHBIX
MIPUHAISKHOCTESH 1 OyMara Jijisi MichMa peibeHO-TOYSHHBIM mprudToM bpaiiis, KoMIbIoTEp CO
CICIHAT3UPOBAHHBIM TTPOTPAMMHBIM 00€CITICUCHUEM JUTSI CIICTIBIX;

- 1JIl cJIa00BHISIIMX. 0OecreynBaeTcs UHINBUyallbHOE PAaBHOMEPHOE OCBEIICHHE HE
menee 300 mrokc;, oOydwarommMmcsi Ui BBIMOJTHEHHS 3a/laHds TpU  HEOOXOJUMOCTH
MIPEIOCTABIISICTCS YBEIIMIUBAIOIICE YCTPOHCTBO; BO3MOXKHO TAK)Ke MCITOJIb30BaHNE COOCTBEHHBIX
YBEIMUUBAIONINX YCTPONCTB; 3aJIlaHUs IS BBITIOJHEHUS 3aaHUN 0()OPMIISIOTCS YBEITHUECHHBIM
mpupTOM,;

2) JUTSL THBAITUIOB U JIUII C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbBSI MO CJIYXY:

- IJIS1 TJIYXHX ¥ ¢J1a00CAbIIAIIMX . 00SCIIeYnBaeTCs HATMIKNE 3BYKOYCHIIMBAIOIIEH arma-

paTypbl KOJUIEKTUBHOTO TMOJb30BaHUS, MPU HEOOXOAUMOCTH OOy4YalOIIMMCS MPEI0oCTaBIISAETCS



3BYKOYCHJIMBAIOIIasl armaparypa WHIUBUIYaJbHOTO TOJIb30BaHMS; MPEJOCTABISIOTCS YCIyTd
CYpZIOTIEpEBOIUNKA,

- VISl CJIENOIJIYXHUX JOMYCKAeTCs MPUCYTCTBUE AaCCUCTEHTA, OKA3bIBAIOIIETO YCIYyTH TH-
docypnonepeBourka (MOMUMO TPeOOBAHUH, BBIMTOJHIEMBIX COOTBETCTBEHHO IS CJICHBIX H
TIIyXHUX);

3) JUISL JIUIL C TSDKENBIMU HApyIICHUSIMH PEeuH, TIYXHX, CIaOOCHBIIANMX JSKIHUH U
CEeMHHApBbI, IPOBOJIMMBIE B YCTHOHM (opMe, IPOBOJATCS B TUCBMEHHOU (hopMe;

4) JUTSL MHBAJIU/IOB U JIUI[ C OTPAaHHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbs, HMEKIIUX
HApYyLIEeHHs ONMOPHO-IBUIaTe/LHOI0 aANNapara:

- U711 JIAL ¢ HApYIICHUSIMA OMOPHO-/IBUTATEIbHOTO aniapara, HapymeHUsIMHA JIBUTATENb-
HBIX (DYHKIMI BEpXHUX KOHEUHOCTEH MIM OTCYTCTBHEM BEPXHUX KOHEUYHOCTEH: MMCbMEHHBIE 3a-
JAHUS BBIMOTHSIOTCS Ha KOMITBIOTEPE CO CIEUATM3UPOBAHHBIM MPOTPAMMHBIM O00ECIICUeHUEM
WK HAJMKTOBBIBAIOTCSI ACCUCTEHTY; BBIMOJHEHUE 3aaHuil (TECTOB, KOHTPOJIBHBIX paboT), Mpo-
BOJIMMEBIC B MUCEMEHHOU popMe, TPOBOASTCS B YCTHOU (hopMe IyTeM orpoca, 6ecesl ¢ 00ydaro-
HIAMCSI.

9. YueOHO-MeTOAMYECKOE U HH(OpPMALHOHHOE 00ecTieYeHUe T CUUIIIMHbI

1. Tpodumosa, T.U. Kypc pusuku ¢ npuMepamu peieHns 3a1a4 B 2-x Tomax. Tom 2 / T.W.
Tpodumona, A.B. dupcos. - M.: KnoPyc, 2019. - 352 c.

2. Tpodumona, T.W. Kypc pusuku: Yueonoe mocodue / T.U. Tpodumosa. - M.: Akanemus,
2016. - 192 c.

3. Tpodumona, T.U. Kypc ¢puzuku. 3anaun u pemenns: YuedHoe nmocodue / T.U. Tpodu-
MoBa. - M.: Academia, 2018. - 176 c.

4. letnad, A.A. Kypc ¢pusuku: Yueonoe mocooue / A.A. Jlernad. - M.: Academia, 2015.
-32¢.

5. Jlopenn, X.A. Kypc ¢pusuku. B 2 1. / X.A. Jlopenu. - M.: Jlenann, 2016. - 824 c.

6. Metonnyeckue yka3anus (peKOMEHIAI1K) K BBIMOJHEHUIO 1a00paTOpHBIX padoT, K pe-
HICHUIO 33/1a4.

7.Bnagumupos 10.C. OcHoBanus ¢pusmnku [Inekrponssiii pecypc)/ Bimagumupos 10.C.—
OneKTpoH. TekcToBble naHHble.— MockBa: BUHOM. JlaGoparopus 3nanuit, 2015.— 456 c.—
Pexxum noctyna: http://www.iprbookshop.ru/6481.html.— 5BC «IPRbooks»

8.®omnan JI.M. CoBpeMenHast pu3HKa U TEXHHKA JUISI CTYI€HTOB [DaeKTpoHHBIH pecypc]/
9. ®omnan JI.M., Hudbpunosuy B.1., bepman I'.I.— DnekTpoH. TeKcTOBBIE JaHHBIEe.— MOCKBA,
WxeBck: PerynspHas u xaoTudeckast TMHaMHKa, V>KeBCKHUI HHCTUTYT KOMITBIOTEPHBIX HCCIE0-
Banuii, 2004.— 144 c.— Pexum npocryma: http://www.iprbookshop.ru/16628.html.— SBC
«IPRbooks»



9.Kypb6aues 10.®. dusuka [DnexTpoHHbIi pecypc]: yueoHoe mocodue/ Kypbaues 10.D.—
DJEeKTPOH. TEKCTOBBIE aHHbIe.— MockBa: EBpasuiickuii oTKpbIThIH nHCTHTYT, 2011.— 216 ¢.—
Pexxum nmocryna: http://www.iprbookshop.ru/11106.html.— DBC «IPRbooks»

http://www.iprbookshop.ru/11357.html.— 3BbC «IPRbooks»

10. JlabopaTopubie paboTel 10 (usuke. Boimyck 1. Mexanuka [DnekTpoHHBINH pecypc]:
COOpHHMK METOJMYECCKUX YKa3aHHUH ISl BHITIOJIHEHHS JTa00PAaTOPHBIX padoT 1o ¢usuke/ — Diek-
TPOH. TEKCTOBbIE NaHHble.— Hrokuuit HoBropoa: Hukeropoackuii rocy1apCTBEHHbIN apXUTEK-
TypHO-cTpouTenbHbIli  yHUBepcuter, ObC ACB, 2014.— 81 c— Pexum goctymna:
http://www.iprbookshop.ru/30808.html.— 3BC «IPRbooks»

11. CobosieBa B.B. O6muii kypc hpusuku [DaeKTpoHHBIH pecypc]: yueOHO-MeToIu4ecKoe
1ocOOMe K PEIICHHUIO 3a/1a4 M BBIITOJHEHUIO KOHTPOJIbHBIX paboT no ¢usuke/ Cobosesa B.B., Es-
cuHa E.M.— DJeKkTpoH. TeKCTOBbIe JaHHbIe.— AcCTpaxaHb. ACTpaXxaHCKUI HH)KEHEPHO-CTPOU-
TEJIbHBIN WHCTUTYT, OBbC ACB, 2013.— 250 c— Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/17058.html.— 5BC «IPRbooks»

12. JlexunoHHBIN MaTepua, BUICOMATESPHAI U JIP.

13. DnekTpoHHO-OMOINOTEYHASI CUCTEMA, KOHCYJIBTAHT CTYIEHTA.

14. DnextponHo-6ubIMOTeUHas cuctema |IPRDOOKS.

10. MaTepHaJILHO-TeXHH‘IeCKOC odecrneuyeHue AUCHUIIJIHHBI

Ne
/ HaunmeHoBaHHe cielIHATH3UPOBAHHBIX AyIUTOPHUI U J1adopaTopuii
n/n
1 Ayautopus ¢ MyJIbTUMEIUHHBIM 000pYyIOBAaHUEM JIJISl TPOBEACHUS JTEKIIMOHHBIX 3a-
HSTHM.
| 2 | Ornucanne 1a0opaTOpHBIX paboOT JJIst HATYPHOTO UCCIIEAOBAHUS. |
| 3 | AyIHTOpHH ¢ MaKETaMU JIJIsl HATYPHOTO UCCIICIOBAHMS. |

1. JlekumoHHBIE AEMOHCTPALIMY 110 pazesiaM Kypca (pU3uKH
2. YuebHble 1abopaTopun

Ne 3-23 «MexaHnka U MOJeKyJsipHast pr3mka»

Ne 3-19 «DQnekTpruecTBO M MarHeTU3M»

No 3-25 «Ontuka»
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