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Ieab ocBOeHMA TMCUMIINHBL:

- (popMupoBaHIEe HaBBIKOB U MPHEMOB HAYYHOTO METO/Ia MO3HAHMUS;

- olecrieyeHne HEOOXOIMMOTO YPOBHSI 3HAHWH IS YCBOGHHSI CMEXKHBIX OOIIETEOPETHUYECKUX H
CIELMaJIbHBIX KYPCOB;

- BBIpabOTKa TBOPUYECKOTO MOJX0AA K PEHICHUIO HAYYHO-TEXHUYECKUX 33/1a4 ¥ po0IeM, ¢ KOTOPBIMH
OyaymemMy CenuanucTy IPUIETCsl CTOIKHYThCS Ha TIPOU3BO/ICTBE.

3anauy U3y4eHUs! TUCLHUIUIMHBIL:

- CO3[JaHHE Y CTY/ICHTOB OCHOB JIOCTaTOYHO IIMPOKOW TEOPETHUYECKON MOATOTOBKH B 001acTH (PU3UKH,
MO3BOJISIOIIEH OPUEHTHPOBATHCS B MOTOKE HAYYHOU, TEXHWYECKOH MH(POpMANNK U 00ECIeUYNBAIONICH MM
BO3MOXHOCTb HCIIOJIb30BaHUS HOBBIX (PM3UYECKUX MPUHLHUIIOB B T€X OOJIACTAX TEXHHUKH, B KOTOPBIX OHHU
CHELUATIU3UPYIOTCS;

- hopMUPOBAHKE Y CTYJEHTOB HAYYHOTO MBIIUIEHHUS, B YACTHOCTH, MPABUIBHOCTH MOHUMAHMSI TPaHUIL]
MPUMEHUMOCTH Pa3IUYHbIX (U3NYECKUX MOHSATHM, 3aKOHOB, TEOPUH M YMEHUU OIIEHMBATh CTENEHU
JOCTOBEPHOCTH PE3YyJIbTAaTOB, ITOJYYEHHBIX C IIOMOLIBIO DKCIIEPUMEHTAIBHBIX WIH MaTEeMaTHYECKUX
METOJI0B UCCIIEJOBAHHS;

- YCBOEHHE OCHOBHBIX (PM3UYECKHX 3aKOHOB M SIBJICHHI KJIacCMUECKONW W COBPEMEHHOUN (U3UKH,
METOJI0B (PU3UYECKOTO HCCIEJOBAHNUS;

- BbIpabOTKa y CTY/AEHTOB IMPHEMOB U HABBIKOB PEIIEHHS KOHKPETHBIX 3ajjau M3 pazHbIX objactei
(bu3MKY, TOMOTAOLINX B JaJIbHEHIIIEM CTyJI€HTaM peliaTh MpakTHYecKue 3a1a4n.

- O3HaKOMJIEHUE CTYACHTOB C COBPEMEHHOMN ammaparypoil, BEIUMCIUTEIbHOW TEXHUKON M BhIpabOTKa
HAYaJIbHBIX HABBIKOB IIPOBEICHUS HAYYHBIX HCCIICAOBAHNN.

Mecto mucuuminebl B ctpykrype OOII BO

Jucuumnuna «Pu3nka» U u3ydaercs CTyIACHTaMU Ha MEepBOM ToAy oOydeHHs B MEPBOM U BTOPOM
cemMecTpax.

[lepeueHp MUCHUIUIMH, YCBOCHHE KOTOPBIX HEOOXOIUMO CTYyAECHTaM JAJs U3ydeHus Kypca «Dusnka»
COCTABJISIOT TUCHUILINHBL, n3ydaembie B MOY COIIl: «Dusukay, «Anredpay, «I'eomeTpusi».

Teopernueckue 3HaHUA, TOJYYEHHBbIE IO OCBOEHHUIO IUCLMILIUHBL, SBJISIOTCS Oa30BBIMHU IS
W3YYEHUS OCHOBHBIX TUCIHILIUH, (OPMUPYIOUIMX KOMIIETEHTHOCTHYIO MOJENb BBIMYCKHHUKA U MPOdUin
MOATOTOBKH.

Komnerennuu odyuaromuierocsi, popmMupyemMbie B pe3yJibTaTe 0CBOCHHUS TUCHUTLIHHBI
B nporuiecce ocBoeHust JaHHOM IUCHUIUIMHBI Y CTYIeHTa (OPMUPYIOTCS CIEAYIONNE KOMIETEHITHH:

YHuBepcanbHbIe
HanmenoBanue WNHaukaTophl JOCTHKEHUS
Kon xomnereHuun
KOMIIETECHIIMH KOMIIETEHIINH

YK-1 Cnocoben ocymecTBisiATh nouck, | 3-YK-1 3Hath: MeTouku cOopa u
KPUTHYECKUN aHAJIN3 U CUHTE3 00paboTkM MHPOPMALINK; aKTyallbHbIE
UHpOpMaLnH, TPUMEHATh poccuiickue u 3apyOeXHbIe HCTOYHUKH
CHCTEMHBIN MOXOJI 71l pelieHust | nHpopMmanuu B cepe npodheccuoHanIbHON
IIOCTABJIEHHBIX 3a7a4 JEATENBHOCTH; METOJ, CHCTEMHOTO aHAIN3a

V-VK-1 YMmeTh: NpuUMEHATh METOJUKU
noucka, coopa u 00paboTKH1 HHPOPMALIUY;
OCYHIIECTBJISITh KPUTUUECKHUM aHAIIU3 U
CUHTe3 UHPOPMAIUH, TTOTYIEHHOH 13
Pa3HbIX HICTOUYHUKOB

B-VYK-1 Brnanets: MmeTonamu noucka, cobopa
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1 00pabOTKHU, KpUTUUECKOTO aHAIM3a U
cuHTe3a MH(POPMAIIUHU; METO KO
CHUCTEMHOTO MOAXO0Aa JUISl PEIICHUS
MOCTABJICHHBIX 3aJ1a4

VKE-1

CriocoOeH UCII0JIB30BaTh 3HAHUSA
CCTGCTBGHHOHay‘-IHI)IX
JAUCIHUIIINH, HpI/IMeHﬂTI) METOObI
MaTeMaTHYECKOro aHaIn3a u
MOJICITUPOBAHHUS, TECOPETUICCKOTO
n BKCHepI/IMeHTaJH)HOFO
HUCCJICO0OBAHUA B ITIOCTABJICHHBIX
3a1a4ax

3-YKE-1 3HaTh: OCHOBHEIC 3aKOHBI
€CTECTBEHHOHAYYHBIX IUCLIUIUINH, METOIbI
MaTeMaTUYEeCKOro aHalIN3a 1
MOJIEJIMPOBAHUS, TEOPETUUECKOTO U
HKCIIEPUMEHTAIILHOTO UCCIIE0BaHUS
V-VYKE-1 ymeTs: ucnosip3oBarhb
MaTeMaTUYECKHE METOIBI B TEXHHYCCKUX
MIPUJIOKEHHUSX, PACCUNTHIBATH OCHOBHBIC
YHUCJIOBBIE XapPAKTEPUCTHKU CIydalHbIX
BEJIMYUH, peIllaTh OCHOBHBIC 33/1a41
MaTeMaTUYeCKOW CTaTUCTUKH; PellaTh
TUTIOBBIE PACUETHBIE 3a/1a4

B-VYKE-1 Bmagers: MeTo1aMu
MaTEeMaTUYEeCKOro aHaJIn3a 1
MOJICTMPOBAHUS, METOJITAMHU PEIICHHS 3a7a4
aHaJM3a U pacyeTa XapaKTePUCTHUK
(U3UYECKUX CUCTEM, OCHOBHBIMU
npueMaMu 00pabOTKH IKCIIEPUMEHTAITBHBIX
JAHHBIX, METOJaMHU PabOTHI C
MPUKIIAIHBIMH POTPAMMHBIMU
MIPOTYKTaMHU

VKII-3

CnocoOeH CTaBUTH cebe
00pazoBaTeNIbHBIC 11EJTH, TIO/T
BO3HHKAIOIINE )KU3HEHHBIE
3a/1a4u, MoAOHUpPaTh CIOCOOBI
PEILICHHS U CPEJICTBA Pa3BUTHS (B
TOM YHCJIE C MCIOJIb30BAHUEM

U (POBBIX CPEACTB) APYTUX
HEO0OXO0IMMBIX KOMIIETEHIIMI

3-YKII-3 3HaTh: OCHOBHbBIE IPUEMBI

3¢ exTUBHOTO yrpaBiIeHUsI COOCTBEHHBIM
BPEMEHEM, OCHOBHBIE METOJUKH
CaMOKOHTPOJIs, CAMOPA3BUTHS U
camo00pa3oBaHus Ha MPOTSHKEHUU BCel
YKU3HHU C UCTIOIb30BaHUEM LIU(PPOBBIX
CpEnCTB

Y-VKII-3 Ymets: a3 pexTuBHO
IJIAHUPOBATh U KOHTPOJIUPOBATH
coOCTBEHHOE BpeMsl, UCTOJIb30BaTh METOIbI
CaMOPETYJISILINU, CAMOPA3BUTHUSA U
caMo00y4eHHsI B TEUCHUE BCEH KU3HU C
MCIOJIb30BaHUEM IIU(PPOBBIX CPEICTB
B-VKII-3 Bnaners: MeTo1aMu yripaBieHUs
COOCTBEHHBIM BpEMEHEM, TEXHOJIOTUSIMU
pUOOpETEH NS, UCTIOIb30BAHUS U
OOHOBJICHHSI COITUOKYIBTYPHBIX U
npodeccnoHanbHBIX 3HAHUHN, YMEHHH, U
HaBBIKOB; METOJIMKAMU CaMOPAa3BUTHUA U
camo00pa3oBaHUs B TEUCHUE BCEH KU3HU C
MCIIOJIb30BaHUEM IIH(PPOBBIX CPEICTB

obmenpodeccruoHanbHbIE

KO,Z[ KOMIICTCHIIN U

HanmenoBaunue
KOMIIETEHIIU U

I/IHIII/II(aTOpBI JOCTHXKCHUA
KOMIICTCHIIU

OIIK-1

Crioco0eH pemaTh 331241
npodeccruoHaIbHOM

3-OIIK-1 3HaTh: OCHOBBI TEOPETUYECKUX U
IIPAKTUYECKHUX €CTECTBEHHBIX U




anmnapara

JACATCIBHOCTH HA OCHOBEC
HCII0JIb30BAHUA TCOPECTUUCCKUX U
IMPAKTUICCKUX OCHOB
C€CTCCTBCHHBIX U TCXHUYCCKUX
HaYK, a TAaKXKC MaTCMAaTUYCCKOI'O

arrmnapara

TEXHUYECKUX HAYK
V-OIIK-1 YMers: pemiats CTaHIapTHHIE
npoeccuoHaIbHbBIE 33/1a41 C IPUMEHEHUEM
€CTeCTBEHHOHAYYHBIX M OOIIEHHKEHEPHBIX
3HaHMM, METOJI0OB MAaTEMaTU4YECKOTO

B-OIIK-1 Bnaners: HaBbIKaMu peLIeHUs
CTaHJAPTHBIX 337a4 MPOPeCcCHOHATBHON
JESATEIbHOCTH HAa OCHOBE UCIIOJIb30BaHUS
TEOPETUYECKUX U IIPAKTUUECKUX OCHOB
€CTECTBEHHbIX U TEXHUYECKUX HAYK, a
TaK)K€ MaTeMaTHUYECKOTo anmapara

33}13‘1“ BOCIIMTAHUS, P€ATIU3YEMBIC B paMKaX OCBOCHUA TUCHUIIJIUHBI
B IIpOoHECCC OCBOCHUA JTaHHOM JUCHUIIJIMHBI pCAJIM3YIOTCA CICAYIONNEC 3aJa49 BOCITUTAHUA:

Hcnoan3oBanue
Co3nanue Bogieuenue B
Hanpagiienue . BOCIIUTATEIHHOTO
YCJIOBHIA, . Pa3HOIIAHOBYIO BHEY4eOHYIO
/menan NOTEeHI[HAJIA YUeOHOil
o0ecrneyHBaOIINX NesiTeIbHOCTh
JUCHMILTUHBI
EcTecTBeHHOHaY4YHbII U 001IeNPO(eCCHOHATBHBIA MOAYJIH
IIpodeccuona | - opmupoBanue Hcnons3zoBanue 1.Opranu3zanust Hay4HO-
JIbHOE U KYIbTYphI BOCIIUTATEILHOTO TMOTEHIMANA | TPAKTUYECKUX KOH(DepeHnii u
TPYy10BO€ HCCIEA0BATENBCKO | AUCITUTUTHH BCTpEY C BEAYIIUMU
BOCIIUTAHHE W ¥ MHKEHEPHOU npodeccHoHanbHOr0  MOJYJNS | CHEIUAINCTaMU NPEaNpUsTUl
JeSITeIbHOCTH TUISE dbopMupoBaHUs | TOPOJAA U BETEpaHaMU aTOMHO
(B16) WH)KEHEPHOTO MBIIUICHUS H | OTPACIIH.
WHXKEHEPHOM  KyJabTyphl  3a | 2. Opranuzaius u NpoBeICHUE
CuéT MPAKTHYECKUX | MPEIMETHBIX OJIUMIINAA U

CTYICHYECKHX UCCIIeIOBAHMMA
COBPEMEHHBIX
NPOM3BOJICTBEHHBIX  CHUCTEM;
POEKTHOU JeSITEIIBHOCTH
CTY/ICHTOB 1O pa3paboTKe H
OTITUMU3AIIH
TEXHOJIOTUIECKUX CHCTEM,
CBSI3aHHOU C  pelieHHeM
peabHBIX MPOU3BOICTBEHHBIX
3aa4; TPOXOXKICHUS depes3
pa3Ho00Opa3Hbie UTPOBEIE,
TBOpYECKHEe,  (heCTHBAIbHbBIE
dopMbl, Tpebyromire aHalu3a
CIIOKHOTO 00BEKTa,
MOCTaHOBKH OTHOCHUTEJBHO
HETO npeoOpa3oBaTeIbHBIX
3aa4 s UX ONTUMAIbHOTO
pellIeHusl.

y4acTHhe B KOHKypcax
poeCCHOHAIIBHOTO
MacTepcTBa.

3.YyacTHe B €KEeroqubIX aKIHusIx
CTYJICHUYECKHX CTPOUTEIIHHBIX
OTPSIJIOB.

CTpykTypa M coaep:kaHue y4eOHOM JUCHUIIMHBI
JucuumnnuHa mpenogaercs cryneHTam B 1,2-om cemectpe. OOmiass TpyJ0€MKOCTh AUCIUTUITMHBI
COCTaBIIICT 8 3a4eTHHIX eauHMII, 288 ak. Jaca.
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1 11 OCHOBHBIE IOHATHUS U 12 1 05|05/ 10 Tl 25
onpenencHus: GU3NKu
1.2 | Mexanuka HeroToHa 12 1 /05]05] 10
1.3 | 3akoHbI coXpaHEeHUS 14 2 1 1 |10
14 Kunemartuka u nuHamuka 14 5 1 1 110
TBEPJOrO Tela
1 | 1.5 | PenstuBucTCKast MEXaHUKA 14 2 1 1 |10
1.6 | MonekynsipHas dpusnka 14 2 1 1 |10
1.7 | OcHOBBI TEPMOJMHAMUKHU 16 2 1 1 |12
2 | 2.1 | OCHOBBI 3JIE€KTPOCTATUKH 14 2 1 1 |10 T2 25
29 Maruuroctatuka B BaKyyMe U 16 5 1 1|12
B BEIIECTBE
23 zpaBHeHI/ISI Makcseinna 18 2 1 1 114
Ba3UCTALIMOHAPHBIE TOKU
Hroro3alcemectp | 144 | 18 | 9 | 9 1é) 50
Buja npomeskyTouHoOl aTTecTanum C) 50
2 ceMecTp
3 KonebarenbHoe ABMXEHUE. T3 30
3.1 CriekTpanbHOE Pa3ioKeHHE 20 2 1 116
3.7 Kunemartuka BOJTHOBBIX 20 2 1 1 |16
MIPOLIECCOB
Wntepdepenius u qudpaxius
3.3 | BosH. DnemeHnTsl Dyphe- 18 2 1 1|14
OTITUKH.
3.4 gBaHTOBaH OTITHUKA U TEOPUS 20 2 1 1|16
opa.
3.5 | OCHOBBI KBaHTOBOM MEXaHUKH 24 4 2 2 | 16
3.6 | ®u3nka aTOMOB U MOJIEKYII 14 2 1 1 |10
4 | 4.1 | AtomHoe s111po 14 2 1 1 |10 T4 20
SlnepHble CUIIBI U sIIEPHBIS
4.2 | peakumuu DIeMEeHTapHbIE 14 2 1 1 |10
YaCTHUIIBI
Hroro 3a 2 cemectp 144 |1 18 | 9 9 | 10 50




Bun npomexyTrodHoii aTTecTauuu

E) 50

UTOIroO | 288 | 36 | 18 | 18

21

* - COKpaleHHOe HauMeHOBaHHUE (POPMBI KOHTPOJIS

** - cyMMa MakCHUMaJIbHBIX OaJlsIOB JI0JKHA ObITh paBHA 100 3a cemecTp, BKItOUasi 3a4eT

u (W) 3K3aMeH

CoxpalieHHOE HaUMEHOBaHKE (POPM TEKYILEro KOHTPOJIS U aTTECTALUU PA3/IENIOB:

Oo6o3Hauenue | ITo1Hoe HAaMMeHOBaHME
T TectupoBanue
D DK3aMeH

Conep:kanue JeKIHOHHOIO Kypca

Tempbl JIeKIIUH.
Bonpocsl, oTpadarsiBaemMble HA JIEKIHH

Bcero
9aCOB

YyeoHO-
METOANYECKOoe
odecreueHue
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OCHOBHbIE IOHATHS U ONIpe/ieeHUs] PUIUKU.

[Ipenmer duzuku u e€ onpenenenue. CBs3b ¢ APYTUMU HAyKaMU.
[IpocTeimme Moaenn MeXaHWYeCKOW cucteMbl. CucrteMa oTcuera u
cucteMa KoopanHat. KunemaTudeckue BETMYUHBL: paguyc-BEKTOD,
IepeMEIEeHUE, CKOPOCTh, YCKOPEHHE, ITTh.

OM [1-7]
IV [8-17]
VP [36-39]

Mexanuka HproToHa.

HNuepumansHas cucteMma oTcuera v nepsoiii 3akoH Herotona. [lonsitue
CHUJIbI, IPABUJIO CJIOKEHUS cuil. Bropoii 3akoH HetoToHa. Tperuit
3akoH Hbpl0TOHA M 3aKOH COXpaHEeHUsI MMyibca. [ paHuibl
npuMeHeHus 3akoHoB HeroToHa. [IpumMepsl penienus 3aaay.

3aKOHbBI COXPaHEHHUS.

O6mas hopMylIHpoOBKa 3aKOHA COXPAaHEHUSI UMITYJIbCa B MEXaHHKE.
Mexanunyeckas pabora. Kunernueckas sueprus. [lorenuuanpHas
SHeprusi. 3aKOH COXpaHEHUsI MEXaHUYECKOM SHEPTuu.

OU [1-7]
I [8-17]
WP [36-39]

Kunemaruka u fUHAMHMKa TBEPJIOTO TEa.

AOCOIIOTHO TBEPAOEC TEIIO. HOCTyrIaTeJ'IBHOG H BpalaTCJIbHOC
ABWKCHUA TBEPAOI'O TCJIa. MoOMeEHT cuibl. Y ClOoBHE PaBHOBCECHUA
TBEPAOIO TECJaA. MoMeHT HHCPpUUU TBCPAOTO TCJIa U IIPUMEPLI €TI0
pacucra. OcHoBHOE YpaBHCHUC JUHAMUKHA BpPAIIATCIbHOI'O IBUKCHUA
TBEpAOIO TCJia, UMCIOIICTO q)HKCHpOBaHHYIO OCb BpalllCHUA. MomMeHT
HUMITYJIbCA U 3aKOH COXPAHCHUS MOMCHTA UMITYJIbCA. HeHTp HHCPpUUHU
TBEPAOIO TCJaA. CpaBHCHI/IC JABUIKCHUA TBEPAOI'O TCJIa C ABUKCHHUEM
MaTepHaHBHOﬁ TOYKH

OCHOBBI PEIISITUBUCTCKON MEXAHHUKH.

HpI/IHI_[I/IH OTHOCHUTCIIBHOCTH B MCXaHUKCE. HOCTYHaTLI TCOpHU
OTHOCUTCIBHOCTH. CJ'IC,Z[CTBI/ISI TCOPUHU OTHOCHUTCIIBHOCTH.
BzauMocBs3s Macchl U OHCPI'UH.

OM [1-7]
IV [8-17]
WP [36-39]

MoaekynspHas d)I/I3I/IKa.

OHpe,Z[eJ'IeHI/IC CTaATUCTUYCCKOI0 U TCPMOIMHAMUYCCKOI'O METOAOB
HU3YUCHUA MAKPOCKOIMMYCCKUX TCJI; X HOCTOMHCTBA W HCAOCTATKHU.
OcHOBHBIC ITOJOKCHHS MOHCKyHSIpHO-KHHCTI/IquKOﬁ TCOPHHU.
OHpe,Z[eJ'IeHI/IC nacaJbHOro rasa. rpaHI/II_IBI IMPUMCHHUMOCTU MOACIIN
NACAJIbHOTO Ia3a. TeMnepaTypa " JaBJICHUC C TOYKU 3PCHHUA




MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. [Ipumep mist 0XHOATOMHOIO
HJICAIBHOTO Ta3a. Y paBHEHUE COCTOSIHUS MI€aJIbHOTO Iras3a
(ypaBuenne Kianeiipona-Menjeneea) .

OCHOBBI TEPMOJIUHAMHUKH.

OcHOBHbIE IOHATHA TEPMOAMHAMUKH; TEIUIONIEpeaya U €€ BUJbL.
[IepBblit 3aK0H TepMOAMHAMUKH. V30TepMUYECKHIA, H30XOPHBIH,
n300apHBI TIpoIecChl; X n3o0pakenue Ha P-V-muarpamme.
AnmabaTU4ecKuil mporiece U ero ypaBHeHrue. Bropoit 3akoH
TEPMOJIMHAMUKU. DHTPOIHS U €€ CTaTUCTUYECKUI cMbIci. [k
Kapno nneanpaoli TeroBoi mamuubl 1 ero K. I1. [1.; rpadudeckoe
n300pakeHre pabOThI 32 OJIMH ITUKJ HICATHHON TETIJIOBOW MAIIHHEI.

OCHOBBI AIEKTPOCTATUKH.

DneKTpUyYecKui 3apsa U €ro CBOICTBa. DIEKTPUUECKOE T0JIE U €r0
xapakTepucTuku. Teopema ["aycca i 2IE€KTpUYIECKOTO MOJIS.
[IpoBOHUK B AJIEKTPUUECKOM [10JI€. DHEPTHUS IEKTPUUECKOTO TOJI,
3aMaceHHoro B KoHeHcaTope. /[unosib B 3eKTpUUecKOM TOoJe.
[Tonsipuzanus qUAIeKTpHKa.

OM [1-7]
IV [8-17]
VP [36-39]

MarauTocTaTika B BaKyyMeE U B BEIIIECTBE.

3akoH AmIiepa Jijisl B3aUMOJICUCTBUS 3JIEMEHTOB TOKA. 3aKOH bro-
Cagapa-Jlannaca. [Ipumepsl pacueTa MAarHUTHOTO TIOJIS JJTsI KPYrOBOTO
BHUTKA C TOKOM M O€CKOHEYHO JUTMHHOTO MPSMOJIHUHEHHOTO
MPOBOJTHUKA. MarHeTUKU U UX BUJIBI.

YpaBueHus MakcBeiia.

SIBnenne ANEKTPOMArHUTHOM WHIYKITUH, WHTYKTUBHOCTb,
caMouHAyKusA. Tok  cMmemeHus. YpaBHeHuss MakcBemia B
WHTETpaIbHON (hopMe, TUTOCKAsl SJIEKTPOMArHUTHAsI BOJIHA. Y paBHEHUS
Makcgema B tuddepernuanpHoi popme. MaTepraibHble ypaBHEHHS.
KBazucranmmoHapHbIE TOKH.

Ornpenenenre KBa3uCTalMOHApHOTO TOKa. [IpumMepst
KBa3HCTAIIMOHAPHBIX TOKOB, Tpaduueckass HHTEPIpETaIns
XapaKTEPUCTHK JAHHBIX TOKOB IIPH MIOMOIIH METO/Ia BEKTOPHBIX
JTUarpaMm.

Hroro
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KoiebaTenpHo€Ee ABHKEHUE.

Bunabl konebanuii. 'apMoHMYEecKHe KoJeOaHUsI KaK MPOCTCUIINN BHI
KOJICOaHUIA. Croxenue KOJIEOaHUH, METOJT BEKTOPHBIX
nuarpaMm.l'apMOHUYECKUA M AaHTapMOHMYECKUM OCHWLIATOP M X
npuMepsl. MaTteMatuueckuii 1 pusndeckuid MasTHUK. KoseGaTenpbHbIHM
KOHTYD.

CrekTpaabHO€E Pa3IOKEHUE .

DU3NYECKUI CMBICI CIIEKTPAIILHOTO pasiiokeHus. Teopema Dypee.
[Tpumeps! paznoxkenuss Pypbe Ha KOHKPETHBIX (PU3UIECKUX

IIpoueccax; KoJIeOaHus CTPYHBI.

OU [1-7]
I [8-17]
P [36-39]

KunemaTnka BOJHOBBIX MIPOIIECCOB.

Bupel BoJIH ¥ MX XapakTepuCTUKH. [lonepeynbie u npo1oabHbIE
BOJIHBL. BOJIHOBO€ ypaBHEHME IIJIOCKOW YIIPYTrOM U IIJIOCKOU
AJIEKTPOMArHUTHOM BOJIHBI; PE3YJIbTAT PELIECHUS JAHHOTO YPABHEHUS —
YPaBHEHUE BOJIHBI.

OM [1-7]
IV [8-17]
WP [36-39]

WuTepdepeHiys 1 qudpakins BOIH.

KorepentHocts. CroxeHue KoneOaHUH Ui JBYX KOTE€PEHTHBIX
UCTOYHUKOB. UHTepdepeHlrss Ha TOHKMX IUIeHKaX. [lpuHImn
Ioiirenca-@penens. 3oHbl  Ppenens.  Ilpumepsl  audpakium.
Judpaxiuonnas pemerka. EcTecTBeHHBIN U MOISPU30BaHHBII CBET.
OnemMeHTbl Pypbe-ONTHKH.




[IpencraBieHre rapMOHUYECKIX KOJIeOaHUH B KOMIUIEKCHOMN
mockocTH. Psag ®ypee u unrerpan Oypeoe.

KBanToBas onrtuka u reopus bopa.

TennoBoe n3my4eHne 1 3aKOHBI U3TTY4YEeHUsI a0COIOTHO YEPHOTO Tea.
®otonsl, iocTosiHHas [Inanka u popmyna [lnanka A mIOTHOCTH
U3JIy4yeHus: abCOIIOTHO YepHOro Tea. bopoBckas Teopusi aTOMOB.

OM [1-7]
IV [8-17]
P [36-39]

OCHOBBI KBAaHTOBOY MEXaHUKHU.

KopnyckyisipHO-BOJTHOBOM Iyanu3M MAaTEpHUH. [Tpunmn
HEOIIPEACICHHOCTH. KBaHTOBBIE COCTOSIHUSA U IPUHLIMI CYIIEPIIO3ULIAH.
Bpemennoe u craunoHapHoe ypaBHeHus lpenunrepa. OmnepaTopsl
¢usznueckux BeJWYMH. KBaHTOBaHME SHEPrUM U DHEPreTUUYECKUUN
criektp. [IpocTeiiime 3aj1a4M KBAHTOBOM MEXaHUKH.

Pu3nKa aTOMOB ¥ MOJIEKYJI.

Atom Bomopona B Tteopuu Illpemunrepa. Ilepmommueckass cucrema
aneMeHTOB MenpeneeBa.  Monekynbl, TUIBI CBSI3éM B MOJIEKYNaXx,
MOJIEKYJISIpHBIE CIIEKTPHI. JIazepbl. DIeMeHThl 30HHON TEOPUH TBEPAOTO
rena.

OM [1-7]
IV [8-17]
VP [36-39]

ATOMHOE SIIIpO.

CocTaB aTOMHOTO sjipa M €ro XapaKTepHCTHKH. Macca W JHeprus
cBs3M siep. [IpoOiaemMsl ocTpoeHus Teopud sapa. KamenpHas MOeIb.
O00104YeUHasT MOJIEID.

S nepHble CUIIBI U IAEPHBIE PEAKIIMH.

SAnepusie cuibl. PagnoakTMBHOCTh. 3aKOH paIMOAKTUBHOTO pacmnaja.
S nepHbie peakuum.

DJIEMEHTAPHBIE YACTULIBI.

Knaccudukanus snemenTapHbIx yactuil. OCHOBBI COBPEMEHHOTO
€CTECTBO3HAHMSI.

HToro

36

IlepeyeHb MpaKTHYECKUX 3AHATHI

Tema npakTuyeckoro 3ausitusi. Bonpocaol,
oTpadaTbiBaeMble HA PAKTHYECKOM 3aHATUH

Bcero
4acoB

Yyeono-
METOANYECKOoe
odecrieueHue

1

3

Mexanuka HproTOHA.

[ToHsiTHE CUITBI, MPABUIIO CJIOKEHUS CUil. BTOpoil 3akoH
HproToHa.3aKk0H coXpaHeHUsI UMITyJIbca. | paHuLIbl TPUMEHEHUs
3akoHOB HrroToHa. [IpuMeps! pemienus 3amnay

0,5

3aKOHBI COXpaHCHHUS.
MexaHnunueckas pa60Ta. Kunernueckas OHCPI'us. ITotennuanbpHas
OHEpTUs. 3akoH COXPAaHCHUSA MEXaHUYeCKOM OHCPIHHU.

0,5

Knnemarnka u [MHAMHMKa TBEPJIOTO TEIa.

MOMEHT CHUJIBL. Y CJIOBHE paBHOBECHUA TBEPAOTO TECIIA. MoMeHT
HHEPpLUUHU TBEPAOTO TCJIa U ITPUMEPLI €TO pacyucTa. OcHoBHOE
YpPaBHCHUEC JUHAMUKH BpallaTCIIBHOI'O ABUIKCHUA TBEPAOTO TCIIaA,
UMCIOIICTO (I)I/IKCI/IPOBaHHy'I-O OCb BpalllCHH. MowmeHT HUMITYJIbCA U
3aKOH COXpaHCHUA MOMCHTA UMITYJIbCA. HCHTp HWHCPLUU TBEPAOTO
Tena. Pemenue 3agad.

OM [1-7]
IV [8-17]
WP [36-39]

MonexynsipHas Qu3mka.
. Onpenenenne uaeanpbHOro rasa. TemmnepaTypa U JaBJI€HHUE C TOYKHU
3peHusl MOJEKYISIpPHO-KMHETH4YeCKo Teopuu. [lpumep mis




OJIHOATOMHOTO UEATBHOTO raza. Y paBHEHNE COCTOSHHS UICaTbHOTO
raza (ypaBuenue Kianeiipona-MenzeneeBa).Pemenue 3aaau.

OCHOBBI TEPMOJIUHAMHUKH.

OcHOBHbIE OHATHUSI TEPMOJIUHAMUKH; TEIIONEperadya U €€ BUJIbI.
N3orepmuueckuii, 130XOPHBIM, N300apHbIM MPOLECCH; UX
n3oOpaxenue Ha P-V-muarpamme. Annabatuyeckuil TPOIIECC U €ro
ypaBHenue. [{lukn KapHo naeansHoi TemoBor MamuHsbl 1 ero K. I1.
N.; rpaduueckoe n3o0pakeHne paboThl 32 OIWH IUKI UIeaTbHOU
TEIJIOBOM MallIHBI.

OCHOBBI AIEKTPOCTATUKH.

DneKTpUUYecKui 3apsa U €ro CBOICTBa. DIEKTPUUECKOE T0JIE U €ro
xapakTepucTuku. Teopema ["aycca i 2I€KTpUYIECKOTO MTOJIS.
[IpoBOHUK B AJIEKTPUUECKOM [10JI€. DHEPTUsl IEKTPUUECKOTO TOJI,
3aMaceHHoro B KoHeHcaTope. /[unosib B 37eKTpHUUecKOM TOoJIe.

OM [1-7]

MaruurocTaTuka B BaKyyM€ U B BELIECTBE.

3akoH AMIiepa /715l B3aUMO/IEUCTBHUS JIEMEHTOB TOKa. 3akoH buo-
Cagapa-Jlannaca. [Ipumepsl pacueTa MAarHUTHOTO TOJIS IS
KpPYroBOTO BUTKa C TOKOM U OECKOHEUHO UIMHHOTO MPSMOJIMHENHHOTO
MIPOBOTHHKA.

IV [8-17]
VP [36-39]

YpaBHeHus Makcpesia.

SABneHNE AMEKTPOMArHUTHON MHAYKIINH, HHIYKTHBHOCTbD,
CaMOMHIYKIHS. YpaBHEHUs MaKcBeia B MHTETpAIbHOU popme,
IJTOCKas AJIEKTPOMAarHUTHAs BOJIHA. Y paBHEHUsI MakcBeia B
muddepennnansaoi popme. MarepranbHbie ypaBHEHUS.
KBazucTanMoHapHbIE TOKH.

Onpenenenre KBa3uCTalmOHApHOTO ToKa. [TpumMepst
KBa3UCTAI[MOHAPHBIX TOKOB, rpaduueckas HHTEPIPETALIUS
XapaKTEPUCTHUK JAHHBIX TOKOB IIPU MOMOIIU METOIa BEKTOPHBIX
JTUarpaMm.

2 ceMecTp

KonebarenbHoe ABMKECHUE.

Bubl konebanuii. CiokeHre KojaeOaHuil, METOT BEKTOPHBIX
nuarpamm. ['apMOHMYECKUN U aHTAPMOHUYECKUH OCLUIUIATOP U UX
npuMepsl. MareMaTuueckuii 1 puzndeckuii MasTHUK. KonebarenbHbIN
KOHTYP.

CriekTpallbHOE Pa3JIOKEHHUE .

[Ipumeps! paznoxkenuss Pypbe Ha KOHKPETHBIX (PU3UIECKHX

IIponeccax; KoJIeOaHus CTPYHBI.

OU [1-7]
IV [8-17]
P [36-39]

KuHemaTyka BOJIHOBBIX ITPOLIECCOB.

Bunpl BosiH 1 ux xapakrepuctuku. Ilonepedynsie v npo10JibHbIE
BOJIHBL. BoJIHOBOE ypaBHEHME IIOCKOM yIIPYroi U IIIOCKOM
3JIEKTPOMArHUTHOM BOJIHBI; pE3YJbTAT PELICHUs JaHHOTO YPaBHEHUS —
ypaBHEHHE BOJIHBL.

WuTepdepeHius U Judpakiius BOIH.

. KorepentHocts. CnoxxeHue koneOaHui 11t IByX KOTE€PEHTHBIX
MCTOYHUKOB. MIHTepdepeHns Ha TOHKHUX IUIeHKaxX. [IpuHuun
I'oiirenca-@penens. 8. 3oHbl @penens. [Ipumeps! nudpakunu.
JudpaxiuonHas pemerka. EcTecTBeHHBIN U MOISPU30BaHHbIHN CBET.
OnemMeHTbl Dypbe-ONTHKH.

[IpencraBieHne rapMOHUYECKUX KOJIeOaHUH B KOMIUIEKCHOM

I0cKoCTH. P @ypee u unrerpan Oypee.

OM [1-7]
IV [8-17]
WP [36-39]

KBanToBas onTuka u Teopus bopa.
TemnnoBoe H3JTYUYCHHUC U 3aKOHBI U3JTYYCHUSA a0COJIIOTHO YCPHOI'O TCJIA.
EOpOBCKaﬂ TCOpHUA aTOMOB.




OCHOBBI KBAHTOBOM MEXaHUKHU.

[TpuHuun HeonpeneneHHOCTU. KBaHTOBBIE COCTOSIHUS U IPUHIUI
cynepro3unuu. Bpemennoe u crannonapHoe ypasHenus Llpenunrepa. 2
Omnepartopsl pu3nUecKuX BennyrH. KBaHTOBaHUE SHEPTUU U
SHepreTuyeckui crektp. [Ipocrelimue 3aqaun KBAaHTOBOM MEXaHHUKH.
Pu3rKa aTOMOB ¥ MOJIEKYJI.

Atom Bojopoaa B reopuu llpennnrepa. Ileproaudeckas cucrema
aneMeHTOB Menaeneea. MoseKyiibl, TUIIBI CBSI3€H B MOJIEKYJIAX, 1 OU [1-7]
MOJIEKYJIIPHBIE CIIEKTPBI.

Jlazepsl. DeMEeHTHI 30HHON TEOPUHU TBEPAOTO TEa. AU [8-17]
ATOMHOE S1pO. 1P [36-39]
CocTtaB aTOMHOTO sI/Ipa M €r0 XapaKTePUCTUKH. 1
Macca 1 3Heprus CBsI3U sAep.
AnepHble CUIIBL U SIEPHBIC PEAKIIUH.
SAnepHbie cuibl. PagnoakTMBHOCT.
3aKkoH paJIMOAKTHBHOTO pacnana. SnepHbie peakiuu 1
DJIEMEHTAPHBIE YaCTUIIHI.
Knaccudukarus s1eMeHTapHBIX YaCTHII.
OCHOBBI COBPEMEHHOTO €CTECTBO3HAHHS.
Htoro 18
Ilepeuennb JabopaTopHBIX padoT
HaumeHoBaHue j1abopaTopHoii padoThl. 3agaHus, Beero YuyeoHo-
BOIIPOCHI, 0OTpadaTbiBaeMble HA JIA00OPATOPHOM MeTOINYeCKoe
3aHATHH acos o0ecrieyenme
1 2 3
BBomnoe  maGoparopHoe  3aHATHE, HHCTPYKTaX 1O  TEXHUKE OU [1-7]
0€301acHOCTH JIN [8-17]
Jlabopamopnas paboma «OnpeneneHrue CKOPOCTH ITyJIU MPH MOMOIIH MY [18-35]
0AJUTMCTUYECKOTO MasITHUKA. 05 VP [36-39]
Mexanuka HproToHa. 3aKOHBI COXpPaHEHUS. ’
Oobmas GopmMylIHpoBKa 3aKOHA COXPAHEHHS HMITyJIbca B MEXaHHKE.
Mexannyeckass pabora. Kunernueckas »sneprus. [loTenuuanbHas
SHEPrusi. 3aKOH COXPAaHEHUs MEXaHUYECKON SHEPTHUU.
Jlabopamopnasa paboma «/3ydeHue BpamiaTeaIbHOTO JTBHKCHUS.
KunemaTnka u 1uHaMuKa TBEpAOro Tena. MOMEHT MHEpUUU TBEPAOIO
Tena W npuMmepbl ero pacuera. OCHOBHOE YpaBHEHUE JIUHAMHUKU 05
BpAIIaTEeIbHOTO JIBUKEHUS TBEPAOIrO Teja, UMEIOIIEr0 (PMKCUPOBAHHYIO ’
OChb BpalleHus. MOMEHT UuMIyJbCa U 3aKOH COXPAHEHUS MOMEHTa
VMITYJIbCA.
Jlabopamopuas paboma «®U3HMUESCKUI MaSTHUK. OM [1-7]
KunemaTnka u 1uHaMuKa TBEpAOro Tena. MOMEHT MHEpLUU TBEPAOTO TV [8-17]
Tena W OpuMmepbl ero pacuera. OCHOBHOE YpaBHEHUE JIUHAMHUKU 1
BpAIIaTeIbHOTO JIBUKEHUS TBEPAOTO Tela, UMEIOIIEr0 (PMKCUPOBAHHYIO MYV [18-35]
OCh BpallleHUsI 1P [36-39]
Jlabopamopnas  paboma «V3ydeHue TepMOJMHAMUYECKUX CBOWCTB
Bo3/1yxa Ha ocHoBe orpejesneHust Cp/Cy ».
MounekynsapHas ¢usuka. OCHOBHbIE  TIOJOKEHHUS  MOJIEKYISPHO-
KHHETH4YecKkol Teopuu. OnpeneneHue MaealbHOrO rasza. TemmepaTrypa u 1
NMAaBJICHUE C TOYKH 3pPEHUS  MOJIEKYISIPHO-KHUHETUYECKOU TEOPHH.
YpaBHEeHHE COCTOSIHMSI HjaeanbHOro raza ( ypaBHeHue KiamelipoHa-
Menpeneesa ).




Jlabopamopnas paboma «V3yueHne TEpPMOAMHAMUYECKUX CBOMCTB
Bo3yxa Ha ocHoBe omnpeneneHus Cp/Cy ».
OcHoBbl ___TepMoauHamMUKU.  [lepBblii  3aKOH  TEpMOJMHAMHKHU.
V30TepMUUeCcKuil, H30XOPHBIH, N300apHBI MPOLIECCH; X U300paKEeHUE
Ha P-V-gmarpamme. AnuabaTudeckuii mporecc u ero ypaBHenue. [k
Kapuo uneanpHoit TeroBod mammuel u ero K. I1. [I.; .rpaduueckoe
n300pakeHUe pabOThI 32 OJUH IMKJ MICaJIbHOM TEIIOBOM MAITUHBI

Jlabopamopnas paboma «OnpeneneHne EMKOCTH KOHICHCATOPOB TPH
oMoy Mmocta CoTTuy.

DJEKTPOCTAaTUKA B_BAaKyyM€ U B BELIECTBE. DJIEKTPUUECKOE TI0JIE U €T0
xapaktepucTuku. Teopema I'aycca g 3IE€KTPUYECKOrO  IOJIA.
[IpoBOJHUK B 3JEKTPUUECKOM II0JIE. DHEPrus IEKTPUUYECKOTO IO0JIA,
3aIaceHHOro B KOHIEHCATOPE.

Jlabopamopnas paboma  «OrnipefieieHHe  TOPU3OHTAIBHOH
COCTABIISIONIEH HAMPSHKCHHOCTH MAarHUTHOTO TTOJIST 3eMITHD

MarnuTtocTaTiika B BaKyyMeé M B BeIIECTBE. 3aKOH Amriepa i
B3aMMOJICIICTBUS  DJIEMEHTOB TOKa. 3akoH buo-Caapa-Jlamaca.
[Tpumepbl pacdeTra MarHUTHOTO TOJISL JIIT KPYrOBOTO BUTKA C TOKOM U
0ECKOHEYHO JUIMHHOTO MPSIMOJIMHEHHOTO MPOBOTHHUKA.

OM [1-7]
TV [8-17]

Jlabopamopnas paboma «ITHIyKTUBHOCTb KAaTYIIKI.

YpaBHeHus MakcBemna. SIBneHue BIIEKTPOMAarHUTHOM WHAYKIIHH,
WHJYKTUBHOCTb,  CAaMOMHIYKIIHA. TOK  CMeIIEeHHs.  YpaBHEHHS
MakcBesuia B MHTErpajdbHOU GopMe, TI0CKas 3JIeKTPOMarHUTHas BOJIHA.
MarepuanbHble YpABHEHUS.

Jlabopamopnas paboma «VccnenoBaHue 3aTyxaronux KoJeOaHW B
KoJie0aTeIbHOM KOHTYpPE MPHU MOMOIIH OCIHIIIorpada.

KBazucrammonapueie Toku. OnpeneneHne KBa3UCTAIMOHAPHOTO TOKA.
[Ipumepbl KBa3HCTAMOHAPHBIX TOKOB, rpaduueckas WHTEpIpeTarus
XApaKTEPUCTUK JaHHBIX TOKOB IIPU TOMOIIM METOJa BEKTOPHBIX
JarpaMm.

MY [18-35]
VP [36-39]

Bcero 3a 1-ii cemecTp

2 ceMecTp

Jlabopamopnas paboma «MaTteMaTHUeCKHl MasTHUK.

KonebaTenbHOE IBUKEHUE.
Bunabr xonebanmii. ['apmonnueckue kosiebanus. CiokeHUE KoJieOaHUH,
METO/1 BEKTOPHBIX JHarpamm.

Jlabopamopmnoii paboma «HccnenoBanue
XapaKTEPUCTUK ONTUYECKOTO U3ITYUCHUS.

CroekrpanbHoe pasnoxenue. Ilpumepsl paznoxenus @ypbe Ha
KOHKPETHBIX (PM3NYECKUX ITpoleccax.

CIICKTpaJIbHBIX|

OU [1-7]
IV [8-17]
MY [18-35]
P [36-39]

Jlabopamopnasa paboma «llonydeHue TOJSIPU30BAHHOTO CBETA.
IToaTBepxkaeHue 3akoHa Mamntoca.

KunemaTtnka BOJTHOBBIX mpoiieccoB. llomepedHbie W MPOIOJIBHBIC
BOJIHBL. BOoJIHOBOE ypaBHEHHE IUIOCKOM YHNPYrol M 3JIEKTPOMAarHUTHOMN
BOJIHBI, PE3YJIbTAT PELICHUS TaHHOIO YPABHEHUSI — YPAaBHEHUE BOJIHBI.
IIpumepsl.

Jlabopamopnas paboma «Koinbna HeroToHay.
Untepbepenius u gudpakuus BosaH. CioxeHne KojebaHui A ABYyX
KOTEPEeHTHBIX HCTOYHUKOB. IHTEep(epeHIus Ha TOHKUX MICHKaX.

OM [1-7]
IV [8-17]
MY [18-35]

Jlabopamopnas paboma «OnpeneneHue XapaKTEPUCTUK CBETOBOM
BOJIHBI C IOMOIIBI0 TUDPAKITHIOHHON PEIIETKID.
OnemenTbl Dypbe-onTuku [IpeacraBneHue rapMOHUYECKUX KOJeOaHUM
B KOMIUIEKCHOM IIIOCKOCTU. P @ypre u unTerpas Oypoe.

WP [36-39]

Jlabopamopnas paboma «ONTHUECKUI TUPOMETPH
KBanToBas ontuka u teopus bopa. . TemnoBoe uznyyeHue M 3aKOHBI
M3ITydeHus: abCOFOTHO YEpHOTO Tena.

11



Jlabopamopnas paboma «MccnenoBanue hpotordpdexrar
OCHOBBI KBaHTOBOY MEXaHUKHU.
KBanToBanue osHeprum u dSHepreTudeckuid cnekrp. IIpocreimne
3a/1a4yd KBAaHTOBOYW MEXaHUKH.

JlabopamopHnoti paboma «HccnenoBanue CHEKTPAIBHBIX
XapaKTEPUCTUK ONTHYECKOTO U3ITyUYCHUS.

@du3ruKa aTOMOB W MOJIEKYJA. MOJEKy/bl, THUIBI CBS3€d B MOJIEKYJAX,
MOJIEKYJIIpHBIE CTIEKTPHI. Jlazeprl. DeMeHThl 30HHON TE€OPUHU TBEPIOTO
Tea.

OU [1-7]
TV [8-17]

Jlabopamopnas paboma «Cuetauk ['elirepay
AtomHoe siapo. CocTaB aTOMHOTO SiJpa U €ro XapaKTePUCTUKH.
Macca u sHeprus cBs3u A1ep.
S nepHble CUIIbL U SIAEPHBIE pEAKUUU. S IepHbIE CHiIbl. PaqnOaKTUBHOCTb.
3aKOH paJIMOAKTUBHOTO pacnaja. SjepHble peaKIuu

MY [18-35]
WP [36-39]

Jlabopamopuas paboma «Cuetuuk [ elirepay
DneMeHTapHbIe YacTHIlbl. Kitaccuukamust 371eMeHTapHBIX YaCTHII.
OCHOBBI COBPEMEHHOTO €CTECTBO3HAHHSL.

Bcero 3a 2-ii cemecTp

Hroro

18

3agaHust 1J151 CAMOCTOATEIbHOM PadoThI CTYICHTOB

Bonpocsl 115l caMOCTOSTEILHOT0 U3Y4eHU s (3aJaHusl)

Bcero
4acoB

YuedHo-
MeTOANYEeCKOoe
odecreueHue

1

2

3

OcHOBHBIC TIOHATHS W _onpeneneHus ¢duszuku. [Ipocredimme wmomeny
MeXaHU4YEeCKON cucTteMbl. KnHeMaTnueckue BEIMYUHBI: PaIgHyC-BEKTOD,
nepeMeInieHne, CKOpocTb, YCKOPEHHE, MyTh.

10

OU [1-7]
IV [8-17]
P [36-39]

Mexanvka HproToHna. [lonsitue cuibl, mpaBWiIo ciokeHus cuil. Bropoi
3akoH Hprotona. Tperuwit 3akoH HpOTOHA W 3aKOH COXpaHEHUS
MMITyJIbCa

10

3akoHbl _coxpaHeHus. OOmas (opMynIupoBKa 3aKOHA COXpaHEHUS
UMITyJbCa B MexaHuKe. Mexanuueckast pabora. Kunetnueckas sHeprusi.
[ToTeHnmanbHas 3HEpPrus. 3aKOH COXPAHEHUS MEXaHUYECKOI SHEPTHUH.

10

Knnemarnka ¥ JuHAMHKa TBEpAOTro Tejia. MoMeHT HHCPpLUU TBECPOOIO
Téjla MW HNOpUMCEPBI €ro pacdcTa. OcHOBHOE YpaBHCHHUEC IOHWHAMHKHU
BpallaTCJIbHOIO ABHKCHHA TBCPAOro TCjaia, HMCHOIICTO (I)I/IKCI/IpOBaHHYIO
OCb BpalICHUA. MomMeHT UMIIYJIbCA W 3aKOH COXPAaHCHUSA MOMCHTA
HMMITYJIbCA.

10

OM [1-7]
I [8-17]
WP [36-39]

OcHOBBI PENATUBUCTCKOMN MCXAaHUKHU. HOCTy.]'IaTLI TCOpUH
OTHOCUTCIBHOCTH. CJ'ICI[CTBI/IH TCOpHUU OTHOCHUTCIBHOCTH. Bzaumocss3b
MacCChbl 1 SHCPIrUuu.

10

MounekynapHas dusuka. OnpeneneHue uaeansHoro rasa. Temmneparypa u
NaBJIE€HUE C TOYKUA 3PEHUS] MOJIEKYISIPHO-KUHETUYECKONW TEOPHH.
[Ipumep Ass OAHOATOMHOTO WJIEAJTBHOTO Ta3a. YpPaBHEHHE COCTOSHUSA
uaeanbHoro raza (ypaBHenue Knaneiipona-MenaeneeBa)

10

OcHOBBI _TepMoaMHaMHKH. M3omporieccel; ux nzoOpakeHue Ha P-V-
nuarpamme. Anunabatudeckuil mporecc U ero ypasHenue. Llukn Kapno
HnaeanbHOM TerToBor Mammabl ¥ ero K. I1. 1. .

12

OM [1-7]
I [8-17]
VP [36-39]

12



OCHOBBI JIEKTPOCTATUKH. IIEKTPUUECKOE MOJIE U €ro XapaKTEePUCTUKHU.
N300pakeHue CWIOBBIX JIMHUH TIOJIE ©  JKBUIIOTCHIMAJIBHBIX
MOBEPXHOCTEH. DHEprus dSJIEKTPUUYECKOTO TMOJs, 3alaceHHOro B
KOH/JIEHCATOPE.

10

MaraurocTaTuka B BaKyyMe M B BCIIECTBE. 3aKOH Amriepa s
B3aMMOJICHCTBUSL  DJIIEMEHTOB ToKa. 3akoH buo-Capapa-Jlamnaca.
[IpuMeprl pacyeTa MarHUTHOTO MOJIA JUIsL KPYTOBOIO BUTKAa C TOKOM H
6CCKOH6“IHO JUIMHHOT'O HpﬂMOJ’IHHGﬁHOFO IIPOBOJHHMKA.

12

YpaBHeHus Makcpenna. YpaBHeHHs MakcBemia B HMHTETPaJIbHON
dopme, IIOCKas 3JIEKTpOMAarHUTHAs BOJHA. YpaBHEHUs MakcBemia B
middepennnanbHOi popme. MatepuanbHbIe ypaBHEHHUS.
KBasucranuoHnapsele Tokd. OrnpenenieHue KBa3HCTalMOHAPHOIO TOKa.
[TpuMepsl KBa3WCTAIMOHAPHBIX TOKOB, TpaduyuecKass HHTEPIpETaIus]
XapaKTepUCTUK JaHHBIX TOKOB TIPW TOMOIIM METO/Ja BEKTOPHBIX
MarpamMmm.

14

Bcero 3a 1-ii cemecTp

108

KonebGarenbHoe  nBwkeHue. Bunael  konebanuil. [apmoHunueckue
kosneOanus. CrnoxeHue KojiebdaHuil, BEKTOPHbIE TUarpaMMmBbl.
ChnektpanbHoe pasnoxkeHue . Ilpumepsl pasnoxenus @Dypbe Ha
KOHKPETHBIX (DU3UYECKUX MPOIECCax.

16

KunemaTuka BOJHOBBIX IpoueccoB. [lonepeunslie 1 po0JIbHBIE BOJHBL.
BonHoBOe ypaBHEHWE I IJIOCKOW BOJHBI, PEHNICHHE JaHHOTO
YPaBHEHUS — ypaBHEHHE BOJIHBL. [Ipumepsl.

16

Untepdepenius u nudpakims BosH. CliokeHne KOJIeOaHui 1Jis ABYX
KOT€PEHTHBIX HICTOYHHUKOB. MIHTepdepeHrs Ha TOHKUX IJIEHKaX.
[Tpumepsr nudpakmuu. Judpaknuonnas pemerka. EcrecTBeHHbIN 1
MOJIAPU30BAHHBIN CBET.

OneMeHThl Dyphe-onTuku. [IpeacrapieHne rapMOHMYECKUX KoJieOaHUH
B KOMILJIEKCHOM miockocTH; psaa Pypee, unrerpan Oypee.

14

OM [1-7]
I [8-17]
VP [36-39]

KBantoBasg ontuka, Teopus bopa. TemmoBoe u3imydyeHHE M 3aKOHBI
M3JIy4eHHs a0COIIOTHO YepHoro Tena. Teopust atoma bopa.

16

OCHOBBI _KBaHTOBOW MEXaHUKH. [IpuHIIMTT  HEOTIPEACICHHOCTH.
KBaHTOBBIE COCTOSIHMSI W TIPUHIIMI CYNEPHO3HWIMU. BpeMeHHoe WU
crarmoHapHoe ypaBHeHus Illpemunrepa. OmepaTopbl (HU3HYECKUX
BenmuuuH. KBaHTOBaHWME DHEPrUM W DHEPreTUYECKUUM  CIIEKTP.
[Ipocreiimne 3agayl KBAaHTOBOM MexXaHUKHU. PemieHue ypaBHEHUs
[IpeauHrepa mis YacTUIBI B OJHOMEPHOM OECKOHEYHO TIyOOKOM
MOTEHIIUATLHON  sIMe. [IpoxokeHHe  MUKPOYACTHIIBI  Yepe3
IMOTEHIIMAIbHBIN Oapbep, TYHHEIBbHBIN 3 (PEKT B ero 00bsICHEHUE.

16

®Pu3znKa aToMOB M MOJEKYI. ATOM BOJOpOaa B TCOPHUU Hlpez[I/IHrepa.
HepI/IOI[I/ILICCKaH cHCTEMa DJJIEMEHTOB MeHjeneena. MOJ'ICKYJ'ILI, THIIB]
CBSI3EH B MOJICKYJIaX, MOJICKYJISPHBIC CIICKTPHI. .HEBepLI. OneMeHTEI
30HHOU TCOPHUHU TBEPAOTO TCIIA.

10

OM [1-7]

Atomuoe sapo. CocTaB aTOMHOTO sgapa U €ro XapaKTCPHUCTUKU. Macca u
OHCPI'HUsA CBA3U ALCP.

10

M [8-17]
P [36-39]

SInepHBIe CUJIBI U SJIEPHBIC PEAKIIHH. HZ[CPHLIC CHIIbl. PalMOaKTUBHOCTE.
3aKoH PaaAuOaKTUBHOT'O paciiaaa. Hz[epHHe pcaKkonn
OJIeMeHTapHbBIC YACTHUIIBI. KJ'IaCCI/I(I)I/IKaL[I/IH OJICMCHTAPHBIX YaCTHII.

10

Bcero 3a 2-ii cemecTp

108

Hroro

216

PacuerHo-rpadguyeckas padora He peayCcCMOTPeHa Y4eOHBIM IIJIAHOM

Kypcosasi paGoTa He npeaycMoTpeHa y4eOHBIM IVIAHOM

13



Oo0pa3oBaTte/ibHbIE TEXHOJIOTHU
[Ipu peanuzamu y4yeOHOTO MarTepHuaja Kypca HCHOJB3YIOTCS pa3iuyHble 00pa3oBaTelbHbIC
TEXHOJIOTUH, CHOCOOCTBYIOIIME CO3aHUI0 aTMOC(ephl CBOOOJHONW M TBOPYECKOW IHCKYCCHH KaK MEXIY
IIpenoaBaTesIeM U CTyJEeHTaMH, TaK U B CTyJAeH4ecKkod rpynme. Llenpio npu 3ToM siBisieTcs BbIpaOOTKa y
CTYJEHTOB HaBBIKOB U KOMIIETEHLIUH, TO3BOJISIOLINX CAMOCTOSATEIbHO BECTH MCCIIEA0BATEIbCKYIO U HAYYHO-
MearoTU4YecKyro padoTy.
Peanu3zanusi KOMIIETEHTHOCTHOIO MOJXO0/a IMPEIyCMATPUBAET IIMPOKOE MCIIOJIb30BAaHHE B Yy4eOHOM
mporecce aKTUBHBIX M HHTEPAKTUBHBIX (POPM MTPOBEICHUS 3aHITHIA:
1) pa300op KOHKpPETHBIX CUTYallMi MPH PEIICHUH 3a]a4 [0 KOHTPOJBHBIM 33aHUSIM;
2) pa300p KOHKPETHBIX CUTyallUd NpPU NPOBEAEHUU JIEKIIMOHHBIX 3aHSITUH, B TOM 4ucie B Gopme
KOJUIOKBUYMOB;
3) BHeayIUTOpHYIO pabOTy B paMKax TEKyUIMX BHEAayIUTOPHBIX KOHCYJIbTallMd C LEJbIO
(hopMHUpOBaHUS U PA3BUTHS MPOPECCHOHANBHBIX HABBIKOB O0yJarOMINXCS.
WNHupopmanioHHbIe TEXHOJIOTHH, MCIOJb3YEMBbIE MPU OCYIIECTBIEHUN 00pa30BaTEILHOTO Ipolecca
10 AUCHUIUIMHE «DU3HKay:
aKTUBHas paboTa ¢ COBPEMEHHBIMHU MaKeTaMU MPUKJIAJHBIX MPOTpamMM Uid 00pabOTKH Pe3ylbTaToOB
sKcniepuMeHTanbHbIX ganubix (Mathsoft MathCad, Microsoft Office).

DoH/ OLICHOYHBIX CPEACTB

@oHJ OLIEHOYHBIX CPEACTB MO AUCLUIUIMHE OOEeCIeurMBaeT IPOBEPKY OCBOCHMS IUIAHUPYEMBIX
pe3ynbTaToB OOy4yeHHs (KOMIETEHUMH M HUX MHIUKATOPOB) IOCPEICTBOM MEPONPUATHH TEKYLIero,
PYOEKHOTO U IPOMEXKYTOYHOTI'O KOHTPOJISI IO U CLUILIMHE.

CBa3b Mexay popMHUpYyEeMBIMU KOMIIETEHIIMSIMU U (JOPMAMHU KOHTPOJISI UX OCBOECHUS NPEACTaBIECHA B
crienyromen Tabmiie:

Kon
Ne KonTposmpyembie pa3aesibl KOHTPOJIMPYEMbIX HaumeHoBanue
n/n (TemMbl), MOXYJIH TUCHUIIMHBI KOMIIEeTeHII M OLIEHOYHOI0 CpeaCcTBa

(MM MX yacreit)

Bxo1HOM KOHTPOJIb

. Bomnpockl BXOAHOT0 KOHTPOJIS
1 | BxoxHo# KOHTPOIIb P p

(TMCHMEHHO/YCTHO)
ATTecTanus pa3qenoB, TeKyIUil KOHTPOJIb yCIIEBAEMOCTH
1 | OcHOBHBIC TIOHATUS W  ONpPEHCICHUS VK-1, YKE-1, Tect — 1, mucEMeHHO
¢usuku. Mexanuka HeroTona YKII-3, OIIK-1
3akoHBl coxpaHeHus. KuHemaTnka U
JTUHAMHUKA TBEPJIOTO Tela.
PenstuBucrckas MEXaHHKA.
MonexynsapHas ¢busuka. OCHOBBI
TEPMOJIMHAMHUKH.
2 | OcHOBBI AIEKTPOCTATUKH. VK-1, YKE-1, TecT — 2, TUCBMEHHO

Marnutoctatuka B Bakyyme u B | YKII-3, OIIK-1
BEIIIECTBE. YpaBHeHuUs MakcBenna.
KBasucranmonapHbie TOKH.

3 | KomebarenbsHOE JBUKCHUE. VK-1, YKE-1, Tect — 3, TUCBMEHHO
CnextpanbHoe paznoxenue. Kunemaruka | YKII-3, OIIK-1
BOJIHOBBIX TporieccoB. MaTepdepentus u
mudpakiusi BOJTH. JeMeHThl Dypbe-

14



Kon
Ne KonTpoanpyembie pa3ienl KOHTPOJIHPYEMBIX HaumenoBanue
n/n (TeMbl), MOYJIH TUCHUIINHBI KOMIIeTeHI Ui OLICHOYHOI'0 CpelcTBa
(wm ux yacreii)
ontuku. KBaHTOBas onTHKa M TeOpHUs
Bbopa. OcHOBBI KBaHTOBOH MEXaHUKHU.
@du3uKa aTOMOB U MOJIEKYII.
4 | AtomHOoe s7apo. SnepHble  CcUIBI U VK-1, VKE-1, Tect — 4, nUCbMEHHO
sanepHble  peakuumu.  OnemeHrtapsble | YKII-3, OIIK-1
YaCcTULIBI.
[IpomexyrodHas aTrecTanus
1 DK3ameH VK-1, VKE-1, Bompocsl k ak3ameny
YKII-3, OIIK-1

BXOI[HOI\/JI KOHTPOJIb MPE€AHA3HAYCH [JId BbIABICHUSA HpO6CJ’IOB B 3HAaHHUAX CTYACHTOB H

FOTOBHOCTU HUX K IOJYUYCHHUIO HOBBIX 3HAHUH. OIICHO‘IHI)IG cpeacrtBa A BXOAHOI'O KOHTPOJIA
MIPEACTABIISIIOT COOOM BOMIPOCHI, KOTOPHIE 33JaI0TCS CTYIGHTaM B YCTHOH (hopme.

1.

wmn

No ok

o

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.

Ilepeuensb BONPOCOB BXOAHOI0 KOHTPOJIS
Uto Ha3pIBaeTCsd MATEpUAIbHOM TOYKOW M TPACKTOPUEN €€ IBHKEHUS B HEKOTOPOM CHCTEME
oTcuera?
Jlatb ompejeneHue MOCTYNATENbHOTO M BpallaTelbHOrO ABM)KEHUU Tela.
Uem OTJINYaeTcs paBHOMEpHOE MPSIMOJIMHEHHOE MOCTYMATeIbHOE JIBUJKEHUE OT
HEPaBHOMEPHOTO?
CymiecTByeT Jid MOCTYNATEIbHOE KPUBOJUHENHOE ABUKEHUE?
3anucath GOpMyIbl Ui CKOPOCTH U MYTH MPSMOJMHEHHOTO PaBHONEPEMEHHOTO JABMXKECHUS.
Cdopmynuposats Tpu 3akoHa HproToHa.
Mexanndeckass pabota A Npud  OPAMOJMHEMHOM  TEPEMENIEHHWH  Teja TOJ JACHCTBHUEM
ocTosTHHOM cuitbl F onpenensieTcst hopMyInoi.
Uto Ha3bIBa€TCS 3aKOHOM BCEMHUPHOTO TsroTeHus? Kto ero aBrop?
UYro Takoe Bec Tena?
Kak ¢popmynupyertcs 3axon Ilackans mis sxuakoctu u raza?
CdopmynupoBath 3aKk0H Apxumea.
UeMy paBHO THJIPOCTATHYECKOE JIaBJICHUE KUKOCTH Ha Tiryoune h?
CdhopmynupoBaTh OCHOBHBIE 3aKOHBI UJICAIBHOTO Ta3a.
Kak cBs3aHO NOHSTHE MOJISL BEIECTBA ¢ YUCIOM ABOraapo?
Uemy paBHa paboTa rasa rmpu U30XOpHOM mpoiecce?
YT0 Takoe K.II.[1. TEIUIOBOU MAIIVHBI?
Jlatb ompeneneHue aOCOJIOTHON M OTHOCUTEIBHOM BJIQKHOCTH BO3/yXa.
C kakol cuioi B3aUMOJICHCTBYIOT JIBa TOUECUHBIX 3apsijaa’?
Uemy paBHa €MKOCTb IUIOCKOT'O KOHJIeHCaTopa?
Uemy paBHa pe3ylbTUPYIOLIAs] €MKOCTh IpPH MApaUIEIbHOM M IOCIEI0BATEILHOM COEIMHEHUU
JIBYX KOHJIEHCATOPOB?
Uto Takoe MOoCTOsIHHBIN TOK? YeMy paBHa cujia HOCTOSIHHOTO TOKa?
CdhopmynupoBaTh 1 3anucarh 3akoH OMa 71 OTHOPOJHOTO y4acTKa IIeMH MOCTOSHHOTO ToKa?
3akon OMa U1 3aMKHYTOM LIETIN.
CdhopmynupoBaTh 1 3anucath 3akoH Jlxxoyns-JIenna.
PaboTta u MOIITHOCTH ANEKTPUYECKOTO TOKA.

TCKYH_IHﬁ KOHTPOJIb — 3TO HCHIPECPLIBHO OCYIHCCTBHHCMLIﬁ MOHUTOPHHT YPOBHA YCBOCHUS 3HAHUN U
(I)OpMI/IpOBaHI/I}I yMCHI/Iﬁ 1 HABBIKOB B TCUYCHHEC CEMECTpPaA. TeKyIJ_II/Iﬁ KOHTPOJIb 3HaHI/II71, YMeHI/Iﬁ 1 HAaBBIKOB
CTYACHTOB OCYHICCTBIICTCA B XOJC y‘-IC6HBIX (ay,[[I/ITOpHLIX) 3aHﬂTHf/'I, MMPOBOAUMBIX II0O PACIHUCAHUIO.
(DOpMaMI/I TCKYHICTO KOHTPOJIA BBICTYIIAIOT OIMPOCHI HA MTPAKTHYCCKUX 3aHATHUAX, JOKIAAbl 1 pe(pepaTLI.
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Bomnpocs! Tekyiero KOHTpoJIst
Tect- 1 Mexanuka, MosIeKyJIsipHAs (PU3MKA U OCHOBBI TEPMOANHAMHUKH

MexaHuka

1. 3aoanue
Ommemome npasuioHotii omeem:
Paznen MexaHuMKH, M3YHAIOIIMHA JBHJKCHHUC TCI, HC paccMaTpUBas MpPHYH-
HbI, KOTOPBIE 3TO ABH)KCHHE OOYCIIABTHBAOT HA3BIBACTCS
a). JUHAMHKA
0). craruka
B). KHHCMATHKA
r). PEIITHUBUCTCKAS MEXAHUKA

2. 3aoanue
Omaemobme npasuibHblil omeem:
Pazaen MEXaHMKH, H3YYAFOIMIHME 3aKOHBI PABHOBCCHS TCII, HA3BIBACTCS
a). JAMHAMHUKA
0). craruka
B). KHHEMATHKA
r). PCIATHUBUCTCKAS MCXAHUKA

3. 3aoanue
Ommemovme npasuibHblil omeem:
Paznen mexaHuky, M3YYAOMME ABMKCHHUE TEJ H MPHYMHbBI, KOTOPHIC BbI-
3BIBAIOT 3TO ABHKEHHE HA3BIBACTCS
a). crTaTuka
0). KUHCMATHUKA
B). PCISTHBHUCTCKAS MCXAHHKA
r). JAMHAMHKA

4. 3aoanue
Ommembme npasuibHblil omeem:
JIuHMA, KOTOPYIO OMHUCHLIBACT MATEPHUATbHAS TOUKA IPU CBOEGM ABIKCHHUH,
HA3BIBACTCS
a). TEePEeMELICHHE
0). TpackTopus
B). MyTh
). paguyc BEKTOp

5. 3aoanue
Omyembme npasuibHblll Omeem:
KoopauHate MaTepHanbHOM TOYKH B TEOO0H MOMCHT BPCMCHH MOKHO OII-
PCACTUTH, CCITH 33JAHBI:
). HAYATbHAS CKOPOCTb M HAYATBHOE YCKOPCHHUE
0). HAYATBHOC YCKOPCHHE M HAYATBHBIC KOOPAHHATHI
B). HAYAJbHAS CKOPOCTb U HAYAIBHBIC KOOPAHHATHI
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6. 3aoanue
Ommemome npasuivioiil omeem:
QU3IHCCKUM BCKTOPOM ABIACTCH:
a). MEPEMEILCHHUE
0). ckopoctb
B). YCKOpPCHHC
T). KOJHYCCTBO JBIKCHHA

7. 3aoanue
Ommemome npasuivHbli OMeem:

Yro SBAACTCS KOMMYCCTBCHHOM MEPOH M3MCHCHUS TIOJIOKCHIS TCIA.

). TPOHACHHBIN MyTh

0). BCKTOp MCPCMCIICHHA
B). TpPacKTOpUS

r). CKOpPOCTb

8. 3aoanue

Omyemome npaeuivHbiii omeem:

Yucno creneHei cBoOOIbI MATCPHATBHOM TOUKH PABHO;
a). 2

0). 1

B). 3

r). 4
9. 3aoanue

Omptemome npasu.ibHbil Omeem:
Urcno creneHei cBOOO I TOHKOTO OJHOPOIHOTO CTCPIKHS PABHO!
a). 2

0). 3
B). 4
r). 5
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10. 3a0anue
Omastemome npaguivbHolil omeem:
I[IpoiiacHHBIH MaTepHaIbHON TOUKOH IYTh €CTh!
a). JIMHA TPACKTOPHH TOYKH
0). AAHMHA BEKTOPA MEPEMEIICHUS TOUKH
B). BEKTOp, COCAMHSIOLIMI HAYATBNYIO U KOHCUHYIO TOUKH IIYTH
r). JHHHS, ONHCHIBACMASI TOUKOH B MPOCTPAHCTBE MPH €& ABHIKCHUU

11. 3aoanue
Ommemome npasuivHbiil omeem:
[lepememenne MaTepHaTBHON TOYKH CCTh:
a). NPOMAEHHbIH TOUKOH MYTh B MPOCTPAHCTBE
©). BEKTOp, HANPABJICHHbIH U3 HAYAIBLHOH TOYKH B KOHEUITYIO
B). IMHA TPACKTOPHH TOYKU
). JIMHHA, OIMHCHIBACMAS TOYKOH B MIPOCTPAHCTBE MPH €€ MCPCMEIIC-
HHUH
12. 3a0anue
Ommemome npasuivHbiil omeem:
[1yTe, MPOMACHHBIN TCIOM, CCTh!
a). BCIMYMHA, PABHAA MOAY/IIO BEKTOPA NMCPCMCINCHUSA
0). ATHHA TPACKTOPHH TEIA
B). BEKTOP, COCAMHSIOLIMH HAYANBIYIO U KOHEUHYIO TOUKH TPAEKTO-
pun
). BCIMYMHA, PaBHAA MOAYJIIO BCKTOPA, COCAMMAIOICTO HAYAIO KO-
OPJAMHAT U KOHCHITYIO TOUKY TPACKTOPHH

13. 3aoanue
Ommemobme npasuivHbli omeem:
[TepememeHue MaTepUaIbHOM TOUKHU CCTh:
a). BCKTOp, COCAUUSIOIINM HAYATIO KOOPAUHAT H KOHCYHVIO TOUKY ITVTH
0). ATHHA TPACKTOPUH TOYKU
B). BEKTOp, COBIAJAOLIMI C HAMPABICHUEM CKOPOCTH ABIKCHHUS
r). BEKTOP, COCAMHSIOLIMN HAYAIBMYIO U KOHCUHYIO TOUKH MYTH
J). BCKTOP, YHUCACHHO PABHBIH MPOHACHHOMY TOYKOM IMYTH

14. 3aoanue
Omastemome npasuivHolii omeem:
MarepuanbHast TOUYKA — 3TO:

a). TeI0 MPEHEOPEKUTEILHO MAJIOH MACChI
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0).

B).
T).

a).

PCOMCTPHYCCKAS TOYKA, YKA3BIBAKOWIAS TOJOKCHHUC TEJAa B IPO-
CTPAHCTBE

TEJI0 OYCHB MAJIBIX Pa3MEpOB

TCJI0, MACCO KOTOPOTO MOKHO MPCHCOPCYD B VCIOBHSIX JAHHOM
3aJa4u

TEJ0, Pa3MEPaAMH KOTOPOTrO MOXKHO MPSCHEOPEUb B YCIOBUAX JAH-
HOHM 33Ja4u

15. 3aoanue
Ommemome npasuivHotit omeem:
TpackTopust ABHKCHHUS MATCPHATHHOM TOUKH — 3TO:

a). JHMHUS, VKA3bIBAKOLIASI HAMPABICHHUE ABHKCHUSI TOUKH

0). JHHHS, OIIUCHIBAEMAs TOYKOH B IPOCTPAHCTBE MPH ABHKCHUH

B). TOHSTHC, TOXKACCTBCHHOC NMPOHACHHOMY TOYKOM IMyTH

r). JUTHHA BEKTOPA MCPEMCIICHUS TOUKH

7). BCKTOpP, COCAUHSIOLIHUI HAYAIBMYIO U KOHCUYHYIO TOYKH MY TH
16. 3aoanue

Ommemobme npasuivHolil omeem:
Kakas u3 crneayromux GopMyn, onpeacsIFOIMUX NCPEMCIICHUE (II0 MOy -
JI0) TeJIa HA ITOCKOCTH, ABISCTCS IPABHIBHOIM:

2). AR =+ 5 ) + (4 0)
6). |AF|=(x +x,)-(y + 1)
o). |aF=y(x-x) +(i-n)
0. AF| =X X+ 0y,

17. 3aoanue

Ommemome npaeuivHbliit omeem:
@duznyecKas BEIHMYNHA, XaPAKTCPU3YIOMAsi ObICTPOTY U3MEHCHUS CKOPO-
CTH II0 MOJYJIKO ¥ HAIIPABJICHUIO, SIBISICTCA ...

a).
0).
B).
r).

YCKOPCHUEM
CKOPOCTBIO

CPEAHHUM VCKOPECHHEM
CPEAHCH CKOPOCTHIO

MoaekysipHast (pU3HKa H OCHOBBI TEPMOAMHAMHKH
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1. 3aoanue
Ommemome npaeuioHblii omeem:
JXKuzakocTs ¥ ra3 HIMEIOT OAMHAKOBBIC (PU3HUECKHE CBOMCTBA MPH:
a). TEMIEPATYpPEe KUIICHUS
0). KpUTHYCCKOM TCMIICPaType
B). TCMIICPATYPC KOUACHCALUU
r). TEMICPAType HHBEPCHH

2. 3aoanue
Ommembme npasuiibHblil Omeem:
I'paduxom 3aBHCHMOCTH AABIACHUS OT 00BCMA IIPU MOCTOSHHOM TeMIICpa-
TYpPC SABISACTCH:
a). mapadona
0). mpsMas TUHUS
B). rumepdona
T). ONPCACICHHOTO HA3BAHUS HC UMCCT

3. 3aoanue
Ommemome npasuioHblii omeem:
VYpaBHeHHE COCTOSIHHS HACATHHOTO ra3a UMEET BUA!

PV
a). —— =const
Z
0). E = const
V
VT
B). —— =const
P
P
r). = const
VT
4. 3aoanue

Ommemome npasuiosiii omeem:
O6BbeM OAHOTO MOJIS BCLICCTBA PH HOPMATbHBIX YCIOBHSIX PABCH:

a). V., =224.10" M*/K

m

6). V, =224-107 m/moms-K

m

B). V. =224-107 s hom
). V :22,4-103 M /MOTTh

m
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5. 3aoanue

Ommemome npasuivHolii omeem:

CpeaHsiss KHHETHUSCKASI DHEPTHUSI, MPUXOISIIASCS HA OJHY CTENCHb CBOOO-
Jbl MOJICKY bl MACATBHOTO ra3a:

a). EkT
2
6). kT
2
B). kT
|
r). —kT
) 2
6. 3aoanue

Ommemome npasuivolii omeem:
B ypasnennu Ban-nep-Baanbca nonpaska «a» yUMTBIBACT:
a). CTONKHOBEHHE MOICKYI MEXIy coOoi
0). H3MEHEHHE IJIOTHOCTH Ia3a B 3aBUCHMOCTH OT TEMIIEPATYPhI
B). B3aMMHOC NPUTSKCHHAC MONICKY T
r). pa3Mepsl MOJICKY.I rasa

7. 3aoanue
Omaembme npasu.ibHbll omeem:

Yemy paBHA Macca OJTHOTO KHIOMOJIS VIJICKHUCIOTO raza’
a). 44 kr

0). 42 kr
B). 46 kr
r). 43 kr

8. 3aoanue
Ommemome npasuvisili omeem:
3axon Lllapas B aOCOTOTHON IKATIC TEMITCPATYP 3AIMUCHIBACTCS TaK:

BT

a). PT=L
0}

Fya

B) PT_g_v
ol

P =—

r) T Po
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9. 3aoanue

Ommemobme npasuivHblil omeem:

TemmepaTypa, Ipu KOTOPOH Cpeauss apruMETHICCKAST CKOPOCTh MOICKYT
BOJOPOJA CTAHCT PABHON BTOPOH KOCMHUICCKOH ckopocTH (B K):

a). 12-10°

6). 10*

B). 10°

r). 7,510°

x). 11,85.10°

10. 3aoanue

Ommemome npasuibHbli Omeem:

CpeaHsss KUHCTHUCCKAS SHCPTHS TOCTYMATCIBHOTO JABIKCHHS MOJICKYJIBI
HICAIBHOTO rasa;

PV
a), —
N
6). kT
3
B). ikT
2
r). nkl
11. 3aoanue

Ommembme npasuivHblil omeem:
B ypaBuennun Ban-nep-Baansca nonpaeka «b» yUHTHIBACT:
a). YHUCIIO CTOJKHOBSHHH MOJECKYT MexAy cOO0H
©). HM3MCHCHHEC IJIOTHOCTH rasa B 3aBUCHMOCTH OT TCMIICPATY PbI
B). DHEPTHIO B3AMMOJCHCTBHS MOJICKYII
r). pa3Mepbl MOJIEKYJ ra3a

12. 3aoanue
Ommemobme npasuibHlil Omeem:
C momompio HapoMeTpa U3MEPSIIOT:

a). Maccy
0). JaBICHUE
B). 00BEM

r). TEeMIEpaTypy

13. 3aoanue
Omatemome npasuivHolii omeem:
Y nenpHbIi 00BEM D 3TO 0OBEM € THHHLIBL
a). Macchl
0). MIOTHOCTH
B). BCJIMYHMHBI, 0OPaTHOU 00BEMY
T). W3 MPUBCICHHBIX BHIIIC BEIMTHH HET MPABWIBHOTO OTBCTA
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14. 3aoanue

Ommemovme npasuivislit omeem:

Hasnenue cMecH razos B cocyae oobemom 0,01 M, €CITH B HEM HAXOJUTCSI
azot mMaccou 14 r u Bogopoa maccoii 4 r mpu 7'= 300 K:

a).
0).
B).
£l

500 xIla
500 arwm.
623 klla
623 MM pT. CT.

15. 3aoauue
Ommemome npasuivtotit omeem:
CpeaHsist KBaApaTHYHAS CKOPOCTh:

16. 3aoanue
Omatemome npasuiibHblil Omeem:
B ypaBucHun Ban-aep-Baansca nonpaska «b» uMeeT GU3HISCKUI CMBICT:

a). 00BEM, KOTOPBIH OBl 3aMsI OJUH MOJIb raza mpH OCCKOHCYHO Ma-
JIOM JaBJICHUH

0). 00BEM, KOTOPBIH Obl 3aHST OJUH MOJIb Ta3a MPH HOPMAIBHBIX VC-
JJOBHSX

B). TPCICTbHBIA OOBECM, KOTOPBIH OBl 3aHSUI OJAMH MOJb rasa IpH
JABICHHH, CTPEMAIIEMCS K OCCKOHCYHOCTH

r). 00BCM, MPCIOCTABICHHBIM AJII CBOOOAHOTO ABHIKCHHS MOIICKYVII
OJIHOTO MOJIA Ta3a

17. 3aoanue

Ommemome npasuiibHolii omeem:
Yucao ABoraapo BeIpakacT:

a).
0).
B).
r).

YHCIO MOJICKYJI B ¢IMHHUIIC 00beMa

YHCIIO MOJICKYJI B OHOM MOJI¢ BELICCTBA

YHCIIO MOJICKYJI B €AMHMLIE MACChl BELIECTBA

YHCIIO ATOMOB B OJJHOM MOJIC MHOTOQTOMHOT'O BCINCCTBA
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18. 3aoanue
Ommemome npacuivHblil omeem:
KakoB nmopsigok  BeIMUMHBI  HA3bIBAEMOW  TOCTOSIHHOH — ABOraapo

(v, =6.022:10%)
a). 23
6). 25
B). HET MOPAAKA, T. K. UUCI0 ABOraapo — 3TO UMC/IO MOJEKYJ, CO-
ACPKALUXCA B OAHOM MOJIC BCLICCTBA

19. 3aoanue

Ommemome npasuivHolii omaeem:

TemmepaTtypa cMecH, ¢cTi B Oa/TOHE €MKOCTBIO 5 JT COACPIKHUTCS CMECh
reaus 1 Bogopoaa Maccort 10 r mpu nasacuum 500 klla, mpuuem maccosas
ot renust pasxa (,6:

a). 86°C
6). 75°C
B). 75K
r). 258K
n). 86 K
TecT- 2 DJjIeKTPUYECTBO U MArHETU3M
1. 3aganue

OTMeThTE NMPaBH/ILHBIH OTBET:

Cunoit JlopeHIa HA3BIBACTCHL. ..
a). cuia, ACHCTBYIOLIAS HA MPOBOAHUK C TOKOM B MArHUTHOM MOJIE
0). cui1a, ACHCTBYIOIIAS HA 3apsT CO CTOPOHBI AICKTPUICCKOTO OIS
B). CHIa, ACHCTBYIOINAS HA 3apsa CO CTOPOHBI MArHUTHOT'O OIS
r). CHWIA TATOTCHUS 3apsAI0B

2. 3aganne

OTMeThTe NPaBHJIbHbBIN OTBET:

3akon buo — Capapa — Jlamnaca a7s1 3aeMeHTa d/ MPOBOAHKKA, TIO KOTOPO-
MY TCUCT TOK /, HA PACCTOSTHHH F 3aITUCHIBACTCS B BHJC. ..

1]dl <7 |

3

a)' ar" — Hity
4 r
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3. 3aganue
OTMeTbTE NPABUIBHBIH OTBET:
Teopema I'aycca A1t MArHUTHOTO MOJISI UMEET BHA. ..

a). BS=0

6). §BdS =)
S

B). §Bdl =0
I

r). I§d§ =)
%

4. 3aganue

OTmeTbTE NPAaBWIBLHBIH OTBET:

CBs3b MCKIY DICKTPHUCCKHM CMCIICHHEM B CPCAC U HAMPSLKCHHOCTHIO
BHCIITHCTO 3JICKTPHUCCKOTO MOJIA. ..

a). D= sEOE
6). D=g¢k
B). 5 = 5‘0
- F
r). D=—
&
5. 3aganue

OTmMeTbTE NPABWIbLHBIH OTBET:
3akon OMa A1 y4acTKa HCIH. ..

;
a). [:l—
O
e
0). [=—
) R
B). I:g
R
. U=gR
6. 3aganue

OTmeTbTE NPAaBWIbLHBIH OTBET:
dopmyna A4St IIOTHOCTH TOKA. ..

a). Jj= O
1=
6). j=1IS
dl
B). ‘/_dS
e,
r). J =
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7. 3aganue
OTMeTbTE NPAaBHILHBIH OTBET:
®opmya, Beipaxkaronas BTopoi 3akoH Kupxroda,:

a). ZIiRi = ZUk
i k

0). Z]kRk =0
k
B). [R=¢
r). Z[iRi :ng
i k
8. 3aganue

OTmeTbTE MPaBWIbHBIH OTBET:

[IpoBogsimas pavka miowaaso 200 oM’ Bpamactcs ¢ gactoto 16 I'p B
MOCTOSIHHOM MarHUTHOM mone ¢ uuaykuueid 0,5 Ta. MakcumanpHOE 3Ha-
yenune IJ1C, BOZHUKAIOILEH B KOHTYPE, PABHO. ..

a). 1B

6). 0,16 B

B). 10kB

r). 160B
9. 3aganue

OTMeTbTE NPABHILHBIN OTBET:
[ToTok BeKTOpa CMEIIEHUSI HMEKTPOCTATHUCCKOTO N0l B AMDIECKTPHKE Ue-
PE3 3aMKHYTYIO TTOBEPXHOCTh PABEH. ..

a). ff)clg :iZq,

S S
0) fﬁdgzz%
S i
Iﬁdg‘:Zqz
B). S .
r) §Ed§:2q,
S i

10. 3aganue
OTMeTbTE NMPaBHIbLHBII OTBET:
EauHuua uamMepeHus noTeHUUanNA. ..

a). JIx/B
0). B

B). A

r). B/
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11. 3aganue
OTMeTbTE NPABHILHBIH OTBET:

—

3apsia ¢, ABHKYIIMHCS CO CKOPOCTBIO V| cO37aCT HA paccTOSTHUK ' Mar-
HHUTHOE MOJIE C HUAYKLIMEH. ..

5= s 477

2) 4 ¥
6) ]:’1 _ :uluo q i:F]
' 4 r
B). B= q[4
-
5 B =t qv
' 4r r*
12. 3apanue

OTmeTbTe NPABUJILHBIH OTBET:
MHaykuMs MarHUTHOTO MOJISL TOKA, TEKYLUETO MO MPSIMOMY OECKOHEUHOMY
NPOBOAHUKY, HA PACCTOSHHH R OT MPOBOJAHHUKA PABHA. ..

. H- |
27TR
6. B=tul
4R
1
B). e
2R
r). B-= Jrn
2R
13. 3aganue

OTmeTbTe NPaBHJIbLHBII OTBET:

Konryp / nponuseiBactest Tpems Tokamu: /; = 1A, ,=2A, I;=3A. Lupky-
JSIHSE BEKTOPA MAarHUTHON MHAYKITHH BIOJb 3TOTO KOHTYpa pasHa (B ¢Iu-
HMIAX Lo A)...

w
—
~ 00 U Qv



14. 3aganue
OTMeTbTe NPaBHUIbLHBIH OTBET:
Teopema laycca ans MarautHOTrO MoJs B Teopuu Makceenna. ..

6). §HAS=Y I,
L k

B) §1§d* ~0
L

15. 3aganue
OTMeTbTe NMPABHIbLHBII OTBET:
ConpoTHBICHHC TIPOBOIHUKA ATHHOM / M IIIOMIAAbIO CCUCHHUS S PABHO. ..

a). R=plS

[

R=p—

0). PS
B)~ R: lLSv

b"

R=p—

r). pl

16. 3apauue

OTMeTbTe NMPABHIbLHBII OTBET:

3a HampaBICHKC TOKA HA PUCYHKE MPUHUMACTCS HAMPABIICHHC:

o
| |

R
— -

a). 0T OTPHLATEIBHOTO MOIOCA K MOI0KHTETbHOMY
0). OT NOMOIKUTEIBHOTO MOMOCA K OTPULIATETbHOMY
B). HAMpPABICHUC TOKA BHIOMPACTCS MPOU3BOIBHO

I). TOK B CXCME OTCYTCTBYCT



17. 3aganne
OTmeThTe NPaBUIILHBIN OTBET:
Enunuua uaMepeHus: MU yKTUBHOCTH. .

a). Tn
0). I'n
B) @
r). A/M
18. 3ananue

OTmeTbTe NPABUIIBHBII OTBET:
Aenenue cxuu-3QPexTa 3aKmoUacTes. .
a). B BO3HMKHOBEHHM 3NEKTPHUECKOrO0 TOKA B MACCHBHBIX MPO-
BOAHUKAX
0). B HArpeBAHWH MPOBOJHHKA MPHU POMYCKAHHH HIEKTPUIECKOrO TOKA
B). B HAMarHWYMBAHUH MPOBOJHHKA IIPH IPOITYCKAHUM TOKA
T). B BRITCCHCHMHM MICPCMCHHOTO TOKA HA TIOBCPXHOCTh MPOBOIHAKA

19. 3aganue
OTMeTbTe NPABUIbLHBII OTBET:

BekTop 2neKkTpruecKoro cyemmeHus 1) B AMDICKTPHKE ONPeIesIeTes. .
a). CBA3AHHBIMH 3aPSAaMH
0). AWMONAMH B JUAICKTPHKE
B). CBOOOJHBIMH 3apsiaamMu
r). CyMMOHW CBOOOJHBIX M CBSI3AHHBIX 3aPSI0B

Tecr- 3 OnrTuka

1. 3apanne
(TmeTbTE NPaBHIbHBIE OTBETHI;
SIBneHHS, KOTOPBIE OOBACHAIOTCS AUCTIEPCHEH CBETA;

a). Oru0aHHe CBETOM MPEMATCTBHS

0). OTPAKESHHE OT FPAHULBI PA3AETa 2-X Cpea
). Pa3TOKCHHE CBETA B CTEKTP MOCIE MPCTOMICHHS
). pazyKHag OKPacka MBLTbHBIX TY3bIPCH

pazyra

= ™

=]
-
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2. 3ananmue
OTtmeThTe NPaBUIIbHBII OTBET:
Judpakuus cBeta — 310:

a). 3aBHCHMOCTb MOKA3ATC/Is MPSIOMJICHHS BEIIECTBA OT YacTOTHI
0). SBICHHC OrMOAHHS BOJHOH MPCTISATCTBHS
B). PE3YJbTAT HATOKEHHS KOTCPECHTHBIX BOJH
r). Pa3ToKEHHE CBETA B CIICKTP MOCIE MPETOMICHHUSI
J). TPCUMYIICCTBCHHAS OPHCHTALMS IUIOCKOCTH KONMCOaHHil CBETO-
BOM BO/THBI
3. 3apanue

OtmeTbTe NPaBHIILHDBINH OTBET:
ADCOMIOTHO YEPHOE TENO — 3TO:

a). abCOMOTHO TBEPAOC TCJIO YCPHOTO LIBETA

0). ueproe Temo mpu () K

B). TCINO, TOJTHOCTHIO MOTIOMAOIIEE BUANMOC H3TYUCHHC

r). TCIO, OTPAKAMIICE BCC BHABI H3TYUCHHS

1). TeJO, MOJHOCThIO MOTJIOMIAIIEE BCE BUABI H3TYUCHHS
4, 3apanue

OT1meTbTe NPABUILHBINH OTBET:
CrexTpanbHas MIOTHOCTb SHEPTETHUCCKOH CBETHMOCTH TEJA BBIPAKACTCS

(opmy10i:;
AW,
a)' Rv = v, v+h
’ dv
dW{’IO'cUZ ,
6) Avj‘ _ v, v+dv
dev,vﬂ]v
noan
d v,vtdv
B). RV,T =
dv
U3
T) 4. = d v, v+dv
’ v~
de,wdv
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5. 3aganue

OTmeTbTE NPABWIbHBINH OTBET:

[locae mpoxoKACHMS MUIACTHHKHM | CBET MONHOCTHIO TMOsspu3oBaH. Ecnm
yroa mexay HanpasiacHusIMH OO0 u O'0" ¢ = 30°, TO HHTEHCUBHOCTH J; U

J> CBSI3aHBI COOTHOLIEHHEM. . . .

ViR
1

o

a) J?:EJl
-4

6. J, =L
4

B). 5 =
J,

) 2:T

6. 3aganue

OTmeThTE NPpaBUIbHbIE OTBETHI:
CKopocTh pacnpoCTPAHCHHSI IICKTPOMATHUTHOH BOJIHBI B BAKYYMC:
a). OCCKOHCUYHO OOJbLIAs
0). 300 000 km/c
B). vObIBaeT OoOpaTHO MPOMOPLMOHATBHO KBAaAPATY PACCTOSIHHUSI OT
HUCTOYHHKA CBETA

r). 3000 xm/c
1). 310°m/c
7. 3aganue
OTMeTbTe NPABUIbHBIN OTBET:
CBs3b a0COTIOTHOrO MOKA3ATEIS MPCIOMICHHUS CPEIBI U €€ 3MCKTPUUCCKON
¥ MATHUTHOH MPOHHUIIACMOCTH BRIPAKACTCS (hOPMYJIOH:

a). n=yen

6) n= E
L

B). n=gl

r). n -
€



8. 3aganue
OTMeTbTE NPABHIbHBIN OTBET:
Jucnepcus cBeTa — 3T0:

a). 3aBHCUMOCTH JUTHHBI BOJHBI CBETA OT YaCTOTHI

0). TPAMOIMHEHHOC PacIPOCTPAHCHUS CBETA

B). 3ABUCUMOCTDE ITOKA3ATC/Isd HpeHONIHeHHH BCIICCTBA OT YAaCTOTHI
cBeTa

l"). 3ABUCUMOCTD yIJj1a NPCJIOMIICHHS Tyda OT yrija naacHUus

I). TPCUMVIICCTBCHHAS OPHCHTAIMA TUIOCKOCTH KOJICOAHHH CBETO-
BOM BOJTHBI

9. 3aganue

OTMeTbTE NPaBWILHBINH OTBET:
Ycnoue, HeoOXoauMo A1t HAOMIOACHUS AUPPAKLIH CBETA!

a).
0).

B).
r).

aAMITUTYJa KOJEOaHUN JO/DKHA ObITh MHOTO OOJbINE pPa3MEpoOB
TIPCHATCTBHUA

aMILTATY A KoneOaHui 10/pKHA ObITE CPABHHUMA C Pa3MepaMH Mpe-
HSITCTBHSI

JJTHHA BOJTHBI JODKHA OBITh CPABHUMA C PA3MEPAMH MPEUSITCTBUS
JJIUHA BOJIHBI JODKHA OBITh MHOTO OOJIBIIE PA3MEPOB IPEHUSITCTBUS

10. 3aganne
OTMeTbTE NPaBHIbHbBIE 0TBETHI:
HenpepbiBHBIN CIICKTP U3IYUCHUS JAKOT:

a). TBepablc BemecTsa mpu Temneparype 0 K <7'<273 K
0). JKHAKOCTH IIPU BHICOKOM TEMIICPATYPE
B). TBCPABIC, XKHAKHC M Tra3000pasHbIC BCINECTBA MPH TEMICpPATy-
pe 273 K
I ) PACKATICHHBIC TBCPABIC TC/IA W T'A3bl ITPH BBICOKOM AAB/ICHUH
,H). PACKAICHHBIC I'a3bl [TPH HU3KOM JABIICHUN
11. 3aganne

OTmeTbTe MpaBUILHBIIH OTBET:
EauHnua ciekTpanbHOM MIOTHOCTH SHEPreTHYECKOH CBETUMOCTH R, 1

a).
0).
B).
T).

T/
JIx/m

H/ o’

H/m
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12. 3apnanne
OTMeThTe NPaBUILHBIH OTBET:
SBneHue, KOTOPOe OOBACHSIETCS MOTSIPU3ALUEH CBETA!

a). orudaHHE CBETOM IIPEIISITCTBHS
0). pacIICILICHHC IyYa HA JBA, PACIPOCTPAUSIIOIIUXCS B PA3HBIX Ha-
MPaBICHMIX
B). MPCIOMJICHHUE JTy4a
r). Ppa3ioKE€HUE CBETA B CMEKTP MOC/C MPEIOMICHUS
a). paxyra
13. 3apnanue

OTMeThTE MPaBHILHBINH OTBET:
ITpn xaxom yriae, no 3akoHy Maroca, HHTCHCUBHOCTb CBETA BBILICALIETO
13 aHanu3aropa OyaeT MaKCUMATbHOM:

a). 60°
0). 30°
B). 0°
r). 90°
14. 3aganne

OTmeThTe NPaBUJIbHBIE OTBETDI;

@opMyaB, ONPEACIAIONINE JIUHY CBCTOBOM BOIHBL A (¢ — CKOPOCTb BOJI-
Hbl; 1" — nepuoa kojaeOaHui; Vv - yacToTa KoiebaHui; # — noKas3are/b npe-
JIOMJICHHUS CPEIbI):

a). A=cT
6). A=—
¢
B). A=cn
r). o=
A%
2. A=<
n
15. 3aganne

OTMeThTe MPaBHIILHBII OTBET:
Yron maxenus nyua S Ha rpanuny paszena cpex 1 u2

M
S S
I 1B

»
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).

(=)

=

a).

)
)
)

PP

ati

16. 3apanue
OTtmeTbTe NpaBHIbLHBIH OTBET:
CBoiicTBO cBeTa, 00BACHSIOMEE roOMy00H 1BET HEOA:

a).
).
).
).

=)

= -

MOT/IOIEHHE
pacCesHEe
OTPaKCHIE
MPCTIOMICHHE

17. 3apanmue

OTmeTbTe NpaBHIbLHBII OTBET;

Yenosue makcumyma mpu Au(paKiiy CBETOBBIX HYYKOB HA AH(PAKLHOH-
HOU PEIICTKE:

dsinp=1(2m+ l)%, =01 2.)

0). dsing=12mh, (m=1,2,..)
B). dsing= ﬁm%, (m=0,1,2,..)
: : A
r). dsing==2(2m+ 1)5, (m=12,.)
18. 3aganue

OTmeTbTe NPABHIILHBIN OTBET:
JluHeHyaThlil CICKTP U3TYUCHUS JALOT:

a).
0).
B).
L)
7).

ra3bl MPU HU3KOM JaBJICHUN
TBEpABIC BewecTsa mpu Temneparype 0 K <7'<273 K

TBEPAbIC, JKHIKHE U TA3000pazHble BewecTsa mpu Temneparype 273 K
PACKAJICHHBIC TBCPABIC TC/IA U I'd3bl IIPA BRICOKOM AAB/JICHUHA
’KHIKOCTH IIPH BBICOKOM TEMIIEPATVpe
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19. 3aganne

OTmeTbTe MPABUIbHBII OTBET;

CBeT, B KOTOPOM KOJCOAHHS CBETOBOrO BEKTOPA MPOMUCXOAAT B OMPEAC-
JTCHHOM, HO HCHCKITIOUHTETHHOM HAMPABICHIH, HA3BIBACTCA:

a).
).
).

=)

=)

=
—

HCTIOMAPU30BAHHBIM
YaCTUYHONOAPU30BAHHEIM
MI0CKOMOMAPU30BAHHBIM
€CTECTBEHHBIM

Tect- 4 AToMHas pusznka

1. 3apanne

OTmeTbTE NPABHIIbHBIN OTBET:

HanpapicHuC ABHKCHHUS 3TCKTPOHA OTIAUM € COCTABIACT C HAMPABICHACM
nafatomero porona yroa 30°. UMHyIbC paccesHHOro GOTOHA paBeH. ..

2). 3P

6). 15V3P,

B). 05P,

r). 243P,
2. 3aganue

OTmeTbTe NPaBUIbHBIH OTBET:
Cpeanee BpeMs JKU3HU PAAHOAKTHBHOTO SApa

a).
0).
B).
r).

T=h
g=2/k
1=24
1=1/A
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3. 3ananue
OTMeTbTe NpaBHJIBLHBINH OTBET:
dopmyna Komnrona amnst paccesiHust poroHa:

a). AA= &Sing
me

0). AA= isin2 ©
me 2

B). AA= isin9
me

r). AA= &sinz 2

me

4. 3aganne
OTMeTbTE NPABHIBHBIH OTBET:
[lepuon noxvpacnaza T, BeraucasaeTes mo GopmMyie:

a) ]‘1 =2
5 A
Inl
B) Tl :2111—2
N A

5. 3aganue

OTMmeTbTe NPABWIbHbIH OTBET:
dopmyna Pundepra:

n

B) v:K(l—ij
n m

r) V:K(l‘f‘ij
n m

6. 3aganue
OTMeTbTE NPaBHIbHBIH OTBET:
3axon Kupxrodda Beiparkactcs GopMyIIon:

a) f‘v T = &’T
) AV,T
2
6). rp = kT
c
B). A =b/T
2nhv? 1
F). rv,T = 2

» oMY



7. 3agauue
OTMeTbTE NPAaBWILHBIH OTBET:

[TpaBuio cMemeHust A1 pAIMOAKTHBHOTO O — pacnaja.

), X3 Ar+ De

6). £X — 43Y + sHe
8), 22X 3 ;074 Je
r. X+a —>Y+b

8. 3aganme
OTMeThTE NPaBHILHBIH OTBET:
®opmyna a¢ bpoimns:

a). p= ﬁ
Vv
6). r=L
h
h
B). p—x

r). p=mc

9. 3aganue

OTMeTbTe NPaBHWIbHbIH OTBET:

3akoH cMereHus Buna Beipackaetcst hopMyIou:
a). Agax =071

2mhv? 1
6). nr= 2 I |
B). rv_j-:jv’]'
v,T'
_2nv2

r). f,r kT
c

10. 3aganne
OTMeTbTE NPABUILHBIIN OTBET:
[IpaBuno cMmemeHust A1 PAAMOAKTHBHOTO B -pacnaaa:

a). 7X > 43¥ + ;He
6. 2397+ 0
). 4X-543F

A A 0
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11. 3aganue
OTmeThTE NPaBHIBLHbBIH OTBET:
CootHomeHue HeonpeaeneHuoctu ['eizendepra:

a). AxAp<h

0). AxAp>h

B). AxAp=h

r). AxAp=1
12. 3aganue

OTMeTbTE NPABHIbHBIN OTBET:
3axoH Panea — JPxunca Beipakactcs hopMyIor:

2
2. rp =k
' C
O Ay = BIT
) RV.T
B). F,p= —
v,T A\::T
r). R.=oT"*
13. 3apanmne

OTMeThTe NpaBWIBHBINH OTBET:

DOTOH — ATO YACTHLIA, ...
a). JBIDKYINAACS C OOMBINOH CKOPOCTBEIO M ODAJAOINAS SHCPTHCH,
HE 3aBHUCSILEH OT MACChl
0). ABwKyIWAsICs ¢ OONBLUIOH CKOPOCTHED, MAcca MOKOSI KOTOPOH paB-
Ha HY IO
B). JBIDKVINASACS C OOJBINONH CKOPOCTBIO M 00JIafaromas Maccou, 3a-
BHCAIICH OT CKOPOCTH ABHKCHHUS
r). ABWXKYLIAICS CO CKOPOCTBIO CBETA, MACCa MOKOsS KOTOPOH paBHA
HYITEO
14. 3aganue

OTMeTbTE NPABWIbHBIN OTBET:
[NpaBuno cMereH st 11 pagHOAKTHBHOIO 3 -pacnaza:

a).
0).

A A-d4y |, 4
A A 0
ZX—> Z+1Y+ _le
A A 0
7X 2 5V + e

y A-4
7X = 75
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15. 3apanne
OTMmeThTe NMPaBHIILHBIN OTBET:
Ypasuenue lpeaunrepa A5 CTAMOHAPHOTO COCTOSIHUSL:

D V(E3.2) + B UGy 2 .2) =0
C
2m
6). Ay(x,y.z)- h—z[E +U(x,y.2)w(x,3,2) =0
i’;? [E —U(x, y,z)]\y(x, ».2)=0
2 mc
). Viy(x.y.z)- 7—2[U — E(x,y.2)p(x,p.2)=0
1

B). Viy(x.y.z)+

16. 3aganne

OTMeTBhTE NPABWIbLHBIN OTBET:

®opmyna [nanka a5 CIEKTPATIBHOM INIOTHOCTH YHEPTETHUYCCKON CBETH-
MOCTH UMEET B

) _ 2nhv? 1
a). rva - 02 ehv /'(kT) _l
2
6). F\LT = 2n: kT
C
) R\',T
B). ! ol T = -
h AV.T
). Ay =b/T
17. 3aganue

OTMeTbTE NPABWILHbIH OTBET:

Cuvson X B peakimn SN + 7He — '70 + X ecth:

a). p
6). on
B). llH
r). _(l)e
18. 3aganue

OTmeTbTE mnp ABUWIbHBIH OTBET:

Yacrora manyucans 3 10" T, 3a 1 ¢ MCTOUHMK H3TyUEHHS MOIIHOCTHIO 40

Bt ucnyckaer ... $oTOHOB

a). 1,010"
6). 2.010"
B). 2.010"
r). 1,010%
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19. 3aganue
OTMeTbTE NPABHILHBIH OTBET:

Cumeon X B peakumu , Be + sHe — '2C + X ecty:

a). 11 p
6). on
B). llH
r). e
20. 3aganne

OTMeThbTE NPaBH/ILHBIN OTBET:
CrammonapHoc ypasucHue lllpeauHrepa Ams 3JCKTpOHA B BOAOPOIOIO-
JTOOHOM aTOME HMCET BUI!

2 -~
a). h A\P+U(x,y_,z,t)‘P:iﬁi
ot

om
2
6. — " Ar=inoL
2m ot
9 2,2
B). A‘P+h?(E—mm20r W =0
2
r) AW+2Z’(E— 2" vy
h dmeqr

Bonpocsl IpoMe:KyTOYHOT0 KOHTPOJIA

Bomnpocs! k 3x3ameny (1 cemecTp)

1. ®usuka, ee onpeeneHue, NpeaIMeT U3y4eHHUs] U OCHOBHBIE TTIOHSTHSI.

2. Marepusi u ee BUIbI, CIIOCOO CYIIECTBOBAHUS MAaTEPUU. DHEPT UL

3. Mexanuka, pa3ziensl MEXaHUKU, MeXaHu4eckoe ABmxkeHue. OmnpeeneHne MeXaHuueCKON CUCTEMBI,
3aMKHYTas (M30JIMPOBaHHAs) MEXaHUYECKasi CUCTEMA.

4. CuctemMa otcueTa U cucreMa koopauHart. [loHsTHE MaTepualbHOM TOUKH.

5. Ompenenenue BeKTOpa, mpocTeiiive anredpandeckrue ornepauy ¢ BEKTOpaMu, SAMHUYHBIA BEKTOP.
BasucHble eauHUYHBIC BEKTOPHI |, J, K ¥ crcTeMa KOOpIMHAT.

6. Paguyc-BekTop I, BekTop mepeMenieHus: Ar, BEKTOp MTHOBEHHOW CKOpPOCTH V.

7. Bektop yCKOpeHHs, HOpMallbHAsi COCTABIAIONIAS 8n W TaHTCHIMAJIbHAs COCTAaBJISIONIAS dr
BEKTOpa YCKOPEHHS.

8. Ompenenenrue MoOIynsi BEKTOpa YCKOPEHHSI.

9. Iyt S mpu MNPOU3BOJIBLHOM JBIDKEHHH MarepuaiabHO Touku. ['padmyeckoe wu3obOpakeHue
oyt S ( Kak 1wionaas (GUIypsl Ha Tpaduke, OTPaXaromeM 3aBUCHUMOCTh CKOPOCTH V OT BpeMeHH )
MIPU TPOU3BOJILHOM JBUKEHUU MaTEPHATILHOM TOYKH.

10. B xakoMm ciy4ae yroia MOKHO CuUUTaTh BeKTopoMm? [IpuBecTH pHUCYHOK.

11. BekTop YriioBO# CKOPOCTH @ W BEKTOP YIIIOBOTO YCKOpeHus .

12. CBs3b MeXAy JTHWHEHHOW CKOPOCTBIO V U YIJIOBOM CKOPOCTBIO O .

13. CBs3b MEXIy TAaHT€HIIUATHHON COCTABISIONIEH YCKOPEHUS d; W YIJIOBBIM YCKOPEHHEM [3 .

14. neprumanbHas cuctema otcueTa W 1-biif 3akoH HpioToHAa.
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15. Onpenenenue cuibl, IpaBujo ciaoxeHus cui. [IpuBectu npumep.

16. Bropoii 3akoH HploTOHa M TpaHUIBI €r0 MPUMEHEHHS.

17. Tpernii 3akoH Hpl0TOHA 1 €ro CBSI3b C 3aKOHOM COXPAaHEHUS UMITYJIbCa

18. Pabora cuiibl, onpeeneHne KNHETUYeCKOH SHEePriy; MoTeHuanbHas sHeprust. [Ipumepsr.

19. 3akoH coxpaHEHUsI SHEPrUH

20. AbcomrotHO TBepaoe Teno. [loctynaTensHOe U BpalaTebHOE ABMKEHHS TBEPIOTO Tea.

21. IlenTp MHEPIMH TBEPIOTO TeJa, ypaBHEHHUE ABIDKEHHS LIEHTPA UHEPIUH.

22. MOMEHT cWJIbl W HaIpaBJICHHE BEKTOpPAa MOMEHTA CHIIBI.

23. MOMEHT HMHEpUUH MaTepUAIBHOW TOYKH M CHUCTEMBI MaT€PHAJIbHBIX TOYEK.

24. MOMEHT MHEpIMU CIUIONIHOTO Tella Ha NMpUMepe MINHApPA.

25. OCHOBHOHM 3aKOH JWHAMHUKH BpAIAaTENIbHOTO JABIDKEHHS U Tella ¢ (PUKCHPOBAHHOW OCBIO
BpallleHUs. Y CIIOBUE PaBHOBECHUS TBEPJIOTO Teja

26. MOMEHT HMMITyJIbca M 3aKOH COXPAaHEHHUS MOMEHTa WMITYJbCa.

27. CpaBHEeHHE JBWKEHUS TBEPJIOTO TEJa C IBYKCHUEM MaTepUATbHOW TOUKH.

28. TIpyuHIHAIT OTHOCUTENBFHOCTH B MexaHuKe. [locTynaTsl TEOpUH OTHOCHTEIBHOCTH.

29. CrieicTBUS TEOPUH OTHOCUTENFHOCTH. B3aMOCBSI3b MacChl M DHEPTUH.

30. CraTucTHYECKU ¥ TEPMOTMHAMUYECKHI METOIbI H3Y4YE€HUI CBOMCTB BEUIECTBA.

31. MounekynsipHO-KHHETHYECKass Teopus ra3oB. OcHOBHBIE MOHATHA. Onpenenenne uaeaabHoro raza

32. JlaBnenue, TeMrepaTypa , BHYTPSHHSISI SHEPTHs HICATFHOTO Ta3a ¢ TOYKH 3PEHUS MOJIEKYISIPHO-
KMHETUYECKON TEOpUHU

33. YpaBHeHHE COCTOSHUS HJICATBHOTO Ta3a, ypaBHeHue Kianeiipona — MenieneeBa

34. ®u3nvecKnuil CMBICIT YHUBEPCATBHOM ra30BOM MOCTOSTHHOM.

35. OcHOBHEBIE MMOHSTHS TEPMOJUHAMUKH ( TEJIO, TETUIOTA, TIPOIIECC M T 1T )

36. [lepBbIii 1 BTOpOI 3aKOHBI TEPMOIUHAMUKHI

37. Huxel, paboTa 3a IUKIL.

38. Huxn Kapro n KIIJ] naeanpHOM TETIIOBOM MaIIMHBI.

39.Kak ompenensieTcss TOYCUHBIN SJECKTPUUCCKUN 3apsA]l U KaKOBBI €ro CBOMCTBa?

40.ChopmynupoaTh 3akoH KysoHa B BEKTOPHOM BHJIE, PUBECTH MPUMEP €ro MPUMEHEHUS .

41.latb onpeieieHre AIEKTPUIECKOTO MOJISl U BEKTOPa HAMPSHKEHHOCTH IEKTPUYECKOTO MO,

42 Kak ompenensitoTcsi CUJIOBbIE JIMHUM BEKTOpa HANPSDKEHHOCTH — DJIEKTPUUECKOro  MOJIs?
N300pa3uth 3neKTpuyecKoe MoJie, CO3/IaBaeMOe CHUCTEMOW JBYX pPa3HOMMEHHBIX 3apsjoB

43.ChopmynupoBaTh MNPUHIMI CYHNEPIIO3UIUU D3JICKTPUUYECKOTO TOJS U MPOUUTIOCTPUPOBATH €ro
Ha KOHKPETHOM IpHUMeEpe.

44 Kak ompenensieTcs BEKTOP HMHIYKIHMU AJIEKTPUYECKOTO TMOJISl U MOTOK JAHHOTO BEKTOpa dYepes
MOBEPXHOCTH?

45.CpopmynupoBate  Teopemy  Octporpaackoro-l'aycca  is  DJIEKTPUYECKOTO MO U
MIPOUJUTIOCTPUPOBATH €€ HA KOHKPETHOM IpUMEpE.

46.latp ompenelieHWe MOTEHIMANa W Pa3HOCTU TMOTEHIUANIOB.

47.Yto Takoe OKBUIIOTEHLMAJIbHAas TMOBepXHOCTh? KakoBa ee d¢opmMa g  TOYEYHOTO
AIIEKTPUYECKOro 3apsna?

48.Kak cBsizaHbl MexAy COOOM  HAaNpsSHKEHHOCTh D3JEKTPUUECKOTO TOJsi W MOTEHLHAN
IEKTPUYECKOTO M0JIA?

49.Yt0 TaKoe 3MeKTPUIECKUI AUTIONb U KaK OH ce0sl BEIET, €CIU €r0 IIOMECTUTD B AJIEKTpUUYECKOe HoJie?

50.Kaxk npoucxoaut noasipusanus audekrpruka? Kakoi BeIMYMHOM ee MOKHO OXapaKTepu30BaTh?

51.Uemy paBHa HaNpsHKEHHOCTh OHJIEKTPUYECKOTO TNOJs BHYTPH IPOBOJHMKA, MOMELIEHHOTO BO
BHEIIIHEE JIEKTPOCTATUUECKOE 1oJIe ?

52.Kak omnpenensercs 2J1eKTpHUEcKoe MoJie BHYTPH BelecTa?

53.DHeprus EeKTPUYECKOro MOJIs, 3a[IaCEHHOTO B IIIOCKOM KOHJIEHCATOPE.

54.0Omnpenienenue 31eKTpUIecKoro Toka. Cuiia Toka v INIOTHOCTb TOKA.

55.3akon Oma u 3akoH J[xoyns-Jlenna B nokanpHO#M dopMme.

56.3akonsl Kupxroga m ux npuMeHeHHe K pacdyeTy XapaKTepUCTUK JBYXKOHTYPHOU HJIEKTPUUYECKOMN
LIENU TIOCTOSTHHOTO TOKa.
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57.ChopmymnupoBaTh 3aKOH AMIIEepa ISl B3aUMOACHCTBUS AJIEMEHTOB TOKA M MIPOMIUTFOCTPUPOBATH €r0
Ha KOHKPETHOM IIpUMEpE.

58./latp ompenenenue 3akoHa buo-Capapa-Jlamnmaca u mokasath €ro NpUMEHEHHE Ha KOHKPETHOM
IIpUMeEpE.

59./laTh onpeienieHne 3aKOHA ANEKTPOMArHUTHON HHIYKIINH.

60.YTo0 Takoe sBIeHUE CAMOMHIYKIIMU M KaK BBOJUTCS UHIYKTUBHOCTH L?

61.3anucare ypaBHEHHsT MakcBelia B MHTErpaJibHOW (hopMe, KOTOpBIE BBIPAKAIOT CBSA3b  MEXKIY
NIEKTPUYECKUM U MArHUTHBIM IIOJIEM.

62.3anucarte ypaBHeHHEe MakcBemia B HMHTETpadbHOH (opMe, B KOTOPOM OTpakaeTcs (axT
CYLIECTBOBAHUS JIEKTPUUYECKUX 3apsI0B.

63.3anmcars ypaBHeHHEe MakcBesula B UHTETPAJIbHON (opMe, B KOTOPOM OTpaxkaeTcsi (JaKT OTCYTCTBHS
MarHUTHBIX 3aps0B.

64.Kax onpeaenuTsh 3JIeKTpUIecKoe (MM MarHUTHOE) TI0JIe JUIS TUIOCKON AJIEKTPOMArHUTHON BOJIHBI B
JAHHOW TOYKE ITPOCTPAHCTBA U B JAHHBIN MOMEHT BpeMeHU?

65.IlepeMeHHBII AneKTprYecKrii TOK. [IoHATHE 1 OCHOBHBIE XapaKTePUCTHKH.

Bomnpocsl k 3xk3ameny (2 cemecTp)

Bunel konebanuii; rapMoHHUecKHe KojeOaHusl U X OCHOBHBIE XapaKTEPUCTUKH.
CrnosxeHue KosiebaHHit; MPUMEHEHHE METO0/1a BEKTOPHBIX JHarpamm.
MaremaTuueckuii MasiTHUK U YpaBHEHHE €ro KoJeOaHHil.
Ouznyeckuii MasiTHUK U ypaBHEHUE €ro KoJieOaHUH.

5. Buapl BoOH M 0OCOOEHHOCTHM HMX pACHpPOCTPAHEHHS B PA3JIMYHBIX Cpelaax; MOMEpeYHble U
MIPOJIOJIbHBIE BOJIHBI.

6. BosHOBOE ypaBHEHHE U €T0 pellieHre B BUEC YPAaBHEHUS BOJHBI.

7. Kak onpenensieTcsi CBeTOBas BOJIHA C TOYKH 3PSHHSI SJIEKTPOMarHUTHOM Teopuu MaxkcBera?

8. KakoB (hm3uveckuii CMBICI CBETOBOTO BEKTOPA?

9. JlaTh moHATHE KOT€PEHTHOI'O UCTOYHHKA CBETA.

10. Kak onpenensiercs sineHue narepdepennun ceera? [lpuBectu nmpumep uHTEPPEPEHIINH TSI TBYX
KOT€PEHTHBIX HICTOYHHUKOB.

11. OmpenenuTth yclOBUS MaKCUMyMa U MUHUMYyMa UHTEp(EpPEHINH.

12. Kak omnpexnensiercst siBieHHe AUQPpPakUUd CBeTa U YeM OHO OTIUYAETCs OT SBJICHUS
uHtephepeHun’?

13. Ilpunamun [roirenca-dpeHens u ero coJepikaHue.

14. 3oubl OpeHens U ux NpUMEHEHUE IS pacueTa UHTEHCUBHOCTH CBETA B ABJICHUU NUDpaKIUu.

15. JIudpakius cBeTa Ha OJHOM MIEIIH.

16. dudpakuus cBeTa Ha CUCTEMeE LIeNel; IU(PpaKIMOHHAS PELIeTKa U €€ XapaKTEPUCTUKH.

17. Kak onpenensieTcs siBJeHHE NOJISPU3ALUHU cBeTa?

18. Yem oTiiMyaeTcs eCTECTBEHHBIN CBET OT IIOCKOMOSPU30BAaHHOTO cBeTa?

19. Cnoxenue [BYX IUIOCKOTOJISPU30BAHHBIX BOJH, HMMEIOMIMX B3aUMHO MEPHEHAUKYISIPHBIC
IJIOCKOCTH MOJISIPU3AIIHIH.

20. KpyroBas u srunTryecKas noisspu3arusi.

21. Tlonspu3auus cBeTa IpU OTPAXKEHUN U MPEIOMJIEHNH; 3aKoH bproctepa.

22. ®u3uveckuil CMbICI CIEKTpalibHOTO pasznoxkeHus. Teopema Dypoe.

23. IlpencraBieHre MOHOXPOMATHUYECKUX BOJH B KOMIUIEKCHOM IIIOCKOCTH; (hopmyna Ditnepa.

24. Psan dypwe u unterpan Oypoe.

25. Ilpumenenue pasznoxxeHuss Oypbe K IPOCTEHIINM CBETOBBIM U 3JIEKTPUUECKUM CUTHAJIAM.

26. OnpezneneHyue TEMJIOBOTO H3IYYEHUS M €ro XapaKTEPUCTUKH.

27. Uto Takoe «wMCIycKaTelbHas CHOCOOHOCTBHY» I, aOCOTIOTHO YepHOro Ttena?

28. «OHepreTuyeckasi CBETUMOCTBH» R, aOCOJIOTHO 4YEpHOTo Tela U €€ CBS3b C «HUCIyCKAaTeIbHOMN
CIOCOOHOCTBIO» [ .

29. Jlate ompeneneHue abCOJIOTHO YEPHOTO Tella C TOUKH 3peHHs 3akoHa Kupxroda.

30. 3akon Credana - bonpiiMaHa u3IydeHUs aOCOJIIOTHO YEPHOTO Tela.

PoONE
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31. 3akonsl Buna wm3mydenus: aOCOJIOTHO YEPHOTO Teja .

32. B yem cyrb runorte3sl Ilmanka, BBeIGHHOW MM TIpU OINUCAHUU H3Iy4eHHS aOCOJIOTHO
YepHOro Tena?

33. INocrynarer bopa B Mozenu atoma BOAOpOJA.

34. ®opmyna bampmepa s CHEKTpa W3MYYCHHS aToMa BOJOPOJA.

35. KaxkoB cmbIch menmsix gucesr M, N B popmyne banbmepa ¢ Touku 3penust Teopuu bopa?

36. OnpezneneHne KOPIYCKYJSPHO - BOJIHOBOTO Jyaln3Ma MaTepHUH.

37. CootHomenus ne bpoiins, cBSI3bIBAIONINE KOPITYCKYJISIPHBIE M BOJHOBBIE CBOWCTBA MAaTEpUH, U
UX COJIEpKAHUE.

38. Jlnmua BosHBI nie Bpoiinst mis snmekTpoHa.

39. Umeer nu ¢pusnueckuid cMmbici BoaHoBas ¢yHkuus ‘W(X,y,z,t)?

40. CymecTByeT JM TMOHITHE «KIACCHYECKOW TPACKTOPWU» B KBAHTOBOW MEXaHUKe?

41. Kakue npeanoioKeHHsl MO3BOJIMIIN «yraaaThy siBHbIN BUA ypaBHeHus lpenunrepa?

42. Kakyro wuH(}OpMAnMiO O MHKPOCKONMYECKOW CHCTEME MOXXHO TIOJIYYUTh U3 YpaBHEHHS
HIpenunrepa?

43. TlonsTre omepaTOpoB B KBAaHTOBOW MEXaHUKE, HX IMPHUMEPHI.

44, I'me yamie BCEro HaXOIUTCS JJIEKTPOH, TOMEIICHHBIH B OJHOMEPHBIM «IOTCHIIMAIBHBIN SIITUK»

IMAPUHON ¢, €CIIH €r0 COCTOSHHE OIpEeseTcsl KBaHTOBBIM YHCIOM N = 2 7?

45. Kak ompenensercss ypOBeHb SHEPTUU B KBAHTOBOM MEXaHUKe?

46. Ilouemy oTmagaer HeoOXoaAWMOCTh B Tmoctynatax bopa B Teopum Ilpemunrepa? Atom
Bojiopoaa B Teopuu llIpenunrepa.

47. B 4yeM oOTiaMuYMe MPOXOXKACHUS YACTHUIBl Yepe3 « MOTEHIHUANbHbIN Oapbep» B KIACCHUECKON
MEXaHHKE U B KBAHTOBON MexaHUKe?

48. B ueM cyth «TyHHENBbHOTO 3(deKrTa» TpU MPOXOKIACHUH YACTHUIBI Yepe3 MOTEHIUATbHBIN
Oapbep B KBAaHTOBOM MEXaHUKE?

49. KsanrtoBsie unciaa N,|,m,ms 1 ux posib Mpu OnpeAeeHrur COCTOsHUS dekTpoHa. [Tpunmun ITaymu.

50. Tabnuma MeHaeneeBa u e€ 00BICHEHHE C TOUYKH 3pEHUS TPUHITUTIOB KBAHTOBOW MEXaHUKH.

51. Jlath ompeaeiieHHe MOJIEKYJIbI.

52. I'padmueckn  n300pa3uTh  MOTCHIUAIBHYIO  KPHBYIO, ONPEICISIONIYI0  B3aHMMOJICHCTBHUE
JIBYXaTOMHON MOJICKYJIbI.

53. Kak omnpenensiercs woHHbI THN cBsizu? [IpuBectn mpumep.

54. Kak ompenensieTcss KOBaJICHTHBIM THI CBs3U? [IpuBectu mpumep.

55. OcHOBHbIE BHJIbI MOJIEKYJISPHBIX CIIEKTPOB M UX Tpaduyeckoe H300paxeHHe.

56. OCHOBHBIE MOJIOKEHUS 30HHOW TEOPHH TBEPAOTO Tea.

57. Kak ompeznensitorcs MeTaIbl C TOUKH 3pEHUs 30HHON Teopuu?

58. Kak ompeznensitorcs MOJYyNMPOBOJIHUKU C TOUYKU 3PEHUS 30HHOM TEOpHH?

59. Kak ompeznensitorcs AUIEKTPUKU C TOYKH 3PEHUS 30HHOW TEOpHH?

60. OmpeneneHre ONTHYECKUX KBAHTOBBIX TI'€HEPATOPOB ( JIa3epoB ).

61. Cxema ycrpoiicTBa pyOMHOBOTO Ja3epa.

62. IlpakTuyeckoe MPUMEHEHUE JIa3epPOB.

63. Yacruma B chepuueckn CHMMETPUIHOM TI0JIC.

64. Boxopoaonono6Hbie aToMbl. DHepreTuyeckre ypoBHH. IloTeHIMAab! BO30YXA€HUS 1 MIOHU3ALINY.

65. CrexTpbl  BOJOPOAONOAOOHBIX aToMoB. IIpocTpaHcTBEHHOE pacmpenereHue IIIOTHOCTH
BEPOSITHOCTH JJISl DJIEKTPOHA B aToMe Bojopoaa. Mesoatomsl. [llupuna ypoBHEN.

66. CTpykTypa SHEpreTHYeCKUX ypOBHEH B MHOTOXJIEKTPOHHBIX aromaX. THIBI CBsI3€i 3IEKTPOHOB B
aToMax.

67. Crpoenue aToMHOrO sifjpa. Mojenu siapa.

68. Anepusie peakiuu. PannoakTuBHBIC IpEBpaIICHUS SIIEP.

69. Peaxmus sinepHoro nenenus. LlenHast peakuus AeneHus.

70. Snepuslii peaktop. Mnes OpunepHoro peakropa. [IpobGiemMa HCTOYHUKOB SHEPTHUH.

71. TepMosiiepHBIii CHHTE3. OJHEprus 3Be3A. YIpaBlseMbld TepMOsICpHBIH cHHTE3. ODPQeKt
Meccbayspa 1 ero npuMeHeHHe.
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72. Uepapxust cTpykTyp Martepuu. Yactuipsl u aHTH4YacTUIbl. Pusmueckuil BakyyMm. CraHpmapTHas
MOJIENb 3JIEMEHTAPHBIX YACTHII.

73. KBapku, 1enToHBI M KBaHTHI (PyHJaMEHTAIbHBIX No1eld. OyHJaMEeHTaIbHBIE B3aUMOICHCTBHSL.

74. Anponbl. Snpa aromoB. ATombl. Mosekynabl. MakpOCKONIMYECKHE COCTOSIHMSI BEIIECTBA: Ia3bl,
XKUJKOCTH, TUIa3Ma, TBepable Tena. [lmaneTsl. 3Be3bl.

75. BemiecTBO B 3KCTpeMalIbHBIX YCJIOBMSIX: Oenble KapiuKd, HEWTPOHHBIE 3BE3[bl, YEPHBIC JbIPHI.
['opsuas moaens u sBoNMIOLMSA BCelleHHO.

OHeHI/IBaHI/IC CTYACHTA HA 5K3aMCHC IO JUCIUIIIIMHC «Du3uKay:

Bbanbl
(uToroBoit OcBoeHue
N . . TpeGoBanus K 3HAHUIM
PEUTUHIOBOM | KOMMeETEHIHit
OLIEHKN)
100-85 [MponBunyThEIil | OTBETH Ha MOCTABICHHBIC BOMPOCHI TOJHBIC, YETKHE U Pa3BEPHYTHIC.
YpOBEHb Pemenuss 3amay  JOTWUYHBI, JOKa3aTCIbHBI W JICMOHCTPUPYIOT
AQHAIUTUICCKUE W TBOPUYECKHE CITIOCOOHOCTH CTY/ICHTA.
84-70 Cpenuuit JlaroTcs MosHbIe OTBETHI HA NIOCTABJIEHHBIE BOIIPOCH!. [Iokazano ymeHue
YpOBEHb BBIICTISATh TIPUYUHHO-CIICJICTBEHHBIC CBsI3W. [lpm pemreHud 3amad
JOTYIIEHbl HE3HAYHUTEIbHBIC ONIMOKH, HWCIPABJICHHBIE C ITOMOIIBIO
«HABOJISTIMX» BOITPOCOB MPEIO/1aBaTesl.
69-60 BazoBerit OTBeTHI Ha BOMPOCHI M PEIICHUS MOCTABJICHHBIX 3a/1a4 HEIOCTATOYHO
YpOBEHb noyHble. JIOTMKa W TOCIEA0BATEIBLHOCT, B PEIICHHH 33]a4 HUMEIOT
HapylieHus. B oTBeTaX OTCYTCTBYIOT BBIBOJIBI.

Crynent, nonayuuBmmii meHee 60% OT MakCUMajdbHOTO Oaijga 3a paszaen AUCIUIUIMHBI  WIH
MMPOMEKYTOUHYIO aTTECTAllUI0, CUUTACTCS HEATTECTOBAHHBIM T10 JTAHHOW JUCITUTIIINHE.

YueOHo-MeTOANYecKOe M MHGOPMANIMOHHOE O0ecTiedeHre Y4eOHOMH JUCIMIIIIHHbI
OcHOBHas JIUTEpaTYypa:
1. CagenneB U.B. Kypc obmeit pusuku. B 3-x 1. T.1. Mexanuka. Monekymsipaas gusuka. YueOHOE
nocobue.-11-e m3n.M.:"Jlanp".-2019.-432¢..
Pexxum noctyma: https://e.lanbook.com/reader/book/113944/#1
2. CaenveB M.B. Kypc ob6meit ¢uszuku. B 3-x 11. T.2. DIEKTpUYECTBO M MarHeTu3M. BoOJHBL
Omnruka. YuedHoe nocooue.-11-e nu3g. M.:"Jlaus".-2019.-496¢.
Pexxum nocryma: https://e.lanbook.com/reader/book/113945/#1
3. CagenneB U.B. Kypc o6meii ¢pusuku. B 5-u 11. Tom 4. Bostabl. Ontuka. Yue6Hoe nmocobue.-5-¢
n3n. .."Jlaap".-2011.-256¢.
Pexxum mocryma: https://e.lanbook.com/reader/book/707/#1
4. CasenbeB U.B. Kypc obmieit ¢pusuku. B 3-x T1. T.3. KBanToBas ontuka. AtomHas ¢pusuka. Gusnka
TBEpIOTO Tena. YueObHoe nocoodue.-10-e m3a. M.:"Jlanp".-2019.-496c¢.
Pexxum mocryma: https://e.lanbook.com/reader/book/123463/#1
5. CaenbeB M.B. CO0pHHK BOIIPOCOB 1 3a1a4 110 o01iei ¢usuke. 6-¢ u3z. crep.M.:"Jlanp".-2019.-292¢.
Pexxum mocryma: https://e.lanbook.com/reader/book/125441/#1
6. KysnenoB C.U. Kypc dusuku ¢ npumepamu pemienus 3agad. Yacts |. MexaHuka 1 MOJEKyIsIpHas
¢uzuka. Tepmoaunamuka: Yue6Hoe nocodue / nmon pen. B.B. JlapuoHnosa.- 3-e u3z. nepepad. u gon.- CII6.:
UznarensctBo «Jlanby, 2014.-464c.
Pexxum moctyma: https://e.lanbook.com/reader/book/42189/#2
7. KysuenoB C.U. Kypc ¢usuku ¢ npumepamu pemenus 3anad. Yacte Il. DnextpuuectBo u
marHetu3Mm. Konebanus u BoHbI: YueOHOoe nmocodue / mof pea. npod. B.B. Jlapuonosa.- 4-e uzz. nepepad.
u poi.- CII6.: UsnarensctBo «Jlane», 2014.-416c¢.
Pexxum nmocryna: https://e.lanbook.com/reader/book/53682/#1
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8. Kysuenor C.U. Kypc ¢usuku ¢ npumepamu pernenus 3a1ad. Yacte |1, Ontuka. OcHOBBI aTOMHOM
(GU3MKK 1 KBaHTOBOI MexaHUKU. DHU3MKa aTOMHOTO S/Ipa U AJIEMEHTApHBIX YacTUll: YuebHoe nmocodue / mon
pen. mpod. B.B. Jlapuonosa.- 4-e u3z. nepepad. u gomn.- CI16.: U3natensctBo «Jlamb», 2015.-336¢.

Pexxum nocryna: https://e.lanbook.com/reader/book/53685/#1

JomnonxauTenpHas IMuTeparypa:

9. Upomos WN.E. 3amaun mo oOmieit ¢usuke: ydebHoe mocodue s By3oB/ E.M.Hponos.-9-¢ usm.-
Mocksa: bunom. Jlaboparopust 3nanuii, 2014.-432c.

Pexxum nocryna: https://e.lanbook.com/reader/book/94101/#1

10. AkcenoBa E.H. O6mas ¢usuka. Mexanuka (r1aBbl Kypca): yaeoHnoe mocodbue / E.H. AkcenoBa. —
2-e uzn., uctp. — Cankr- IlerepOypr: Jlans, 2018. — 128 c.

Pexxum nocryma: https://e.lanbook.com/reader/book/103056/#1

11. AxcenoBa E.H. OOmas ¢usuka.Tepmonunamuka u MoJekylspHas (usuka (TJIaBel Kypca):
yuebHoe nocobue / E.H. AkcenoBa. — 2-e u3a., ucnp. — Cankr- IlerepOypr: Jlanp, 2018. — 72 c¢. Pexum
noctyna: https://e.lanbook.com/reader/book/103058/#1

12. AkcenoBa E.H. O6mas ¢usnka. DIeKTpuIecTBO U MarHeTu3M (TIaBel Kypca): ydeOHoe mocooue /
E.H. AxkcenoBa. — 2-¢ wm3za., ucnp. — Cankr-IletepOypr: Jlams, 2018. — 112 c¢. Pexum pmocryma:
https://e.lanbook.com/reader/book/103059/#1

13. AkcenoBa E.H. O6mas ¢usuka. Konebanus n BosHBI (TIaBbl Kypca): ydeOHoe mocobue / E.H.
AxceHoBa. — 2-¢ u3., uctp. — Cankr- [lerepOypr: Jlanb, 2018. — 72 c.

Pesxxum mocryma: https://e.lanbook.com/reader/book/103055/#1

14. Akcenosa E.H. O6mas ¢usuka. Onrrka (Ty1aBel Kypca): yueonoe nocooue / E.H. Axcenora. — 2-¢
u3 ., uctp. — Cankr- [letepOypr: Jlans, 2018. — 76 c.

Pexxum noctyma: https://e.lanbook.com/reader/book/103057/#1

15. CusyxwuH, JI. B. O0mwuii kypc ¢usuku: Yaed. mocodue: st cTya. GU3HIECKUX CIel.By30B. B 5 -
™ T. T.1. Mexanuka / . B. CuByxuH. - 6 e uzn., crepeot. - M. : duszmariut, 2017. - 560 c.

16. CuyxwuH, JI. B. O6mwuii kypc ¢usuku: Yuebd. mocodbue s cTya. GU3NIECKUX CIell.By30B. B 5 -tu
T. T.2. Tepmomunamuka u mounekynsapHas ¢usuka / J. B. CuByxun. - 6 e usad., crepeotun. - M.:
®uzmaraut, 2014. -544 c.

17. CuyxwuHn, JI. B. O6muii kypc ¢usuku: Yued. mocobue s cTya. GU3MIECKUX CIel.By30B. B 5 -tu
T. T.3. DnexrpuuectBo/ /1. B. CuByxuH. - 6 € u3a., crepeorn. - M. : ®usmatiut, 2015. - 656 c.

18. CusyxwuH, JI. B. O6muii kypc ¢usuku: Yued. mocodbue s cTya. GU3NIeCKUX CIel.By30B. B 5 -tu
T. T.4. Ontuka / [I. B. CuByxuH. - 63e uzf., crepeotun. - M. : dusmariur, 2013. -792 c.

MeTtoauyeckne ykazaHus JJs1 00y4arOIIMXCH IO OCBOCHHIO JUCHUIIMHBI (MOXYJIA)

19. PepkakoBa O.II. OmpeneneHue CKOpOCTH IyAM HpPU MOMOLIM OaNIUCTHUYECKOIO MAasiTHUKA.
Mertoauueckue yka3aHHMs K BBIINOJIHEHUIO J1a0OpaTopHOW paboThl MO (U3MKE s CTYIEHTOB BCeX
cnenuansHoctel u popMm obyuenus.- MUDU: Konunpunrep BUTU, 2015.-16¢.

20. IToaropHoB A.A. M3yuyeHue OCHOBHOTO 3aKOHa BpAIIAaTEIbHOIO IBMXKEHHs. MeToauueckue
yKa3aHusi K BBIMOJHEHUIO JabopaTopHOil paboThl mo ¢u3Mke A CTyAeHTOB crnernuansHoctd 190109,
TEeXHUYECKUX HampaBieHUH Bcex popM oOydenus.- MUDU: Konunpunrep BUTH, 2016.-24c.

21. bynaBuna E.JI. ®usnyeckuil MasTHUK. MeTOIMUECKUE YKa3aHUS K BBIIOJHEHMIO JJAOOPAaTOPHOM
pa0boThl Mo (u3MKe Ui CTYAEHTOB BcexX crneunuanbHocTed u ¢opm oOyuenus.- MUDU: Konunpunrep
BUTH, 2015.-16c.

22. bymynkun H.W., Hukudopos B.B. M3ydyenue TepMoJMHAMUYECKUX CBOMCTB BO31yXa Ha OCHOBE
onpenenenuss Cp/Cyv . Meroandeckue yka3aHHMs K BBIMOJHEHHUIO J1a0OpaTopHOM paboThl mo ¢(usuke s
CTY/IEHTOB BCeX crelnaabHocTel Becex popm o0ydenus.- MUOU: Konunpunrep BUTH, 2015.-16¢.

23. Jleonos II.B., Hukudopos B.B. Onpenenenne €MKOCTH KOHAEHCATOPOB IPH IMOMOIIM MOCTa
Cottu. MeToauueckue yKa3zaHUs K BBITIOJHEHUIO J1abopaTopHOi palboThl Mo (U3MKE s CTYJEHTOB
TEXHUUECKUX CHEeIHMaIbHOCTeH M HampaBieHuil Bcex ¢opm obOyuenus.- MUDU: Konunpunrep BUTH,
2013.-18c.
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24. CamconoB A.B. Onpenenenne ropu30HTAIBHON COCTABIISIONICH HAPSHKEHHOCTH MAarHUTHOTO TIOJIS
3emm. MeTonnueckie yKazaHUs K BBINOJHEHUIO J1abopaTopHOM paboThl MO (H3HKE A CTYACHTOB
TEXHHYECKHX CIIEUAIBHOCTEH 1 HampaBieHuil Bcex ¢popm odyuenus.- MUOU: Komunpunarep BUTU, 2013.-
20c.

25. MumenkoBa T.H. WHAYKTHBHOCTh KaTymIkd. MeTOAWYECKHE YKa3aHUS K BBIMOJIHEHUIO
nabopaTopHOi pabOThl MO (PU3HKE IS CTYACHTOB TEXHHYECKUX CIIEHMAIBHOCTEH W HalpaBJICHHH BcexX
¢dopm o6yuenus.- MUDU: Konmunpunarep BUTU, 2015.-20c.

26. Huxudopor B.B., IlogropnoB A.A. MccnenoBanue 3aTyxaroniux KoJIeOaHUN B KOJIeOaTeIbHOM
KOHTYpE MpH MOMOIIHM ocIriuiorpada. MeToqudeckie ykazaHus K BBIIOJHEHHIO JIAO0OPaTOPHOU paboTHI 1Mo
¢bu3uKe Uil CTYACHTOB TEXHUYECKUX CIEIHATbHOCTEH M HampaBlieHHd Bcex ¢Gopm oOyuenus.- MUOU:
Konunpunrep BUTU, 2015.- 24c.

27. Jleonos I1.B., Hukudopor B.B. Berancienne cpeneii JuimHb CBOOOHOTO TIpoOera MOJISKYJ ra3a
[0 BEIMYMHE KOAPPUIMEHTA [IWHAMUYECKOW BSI3KOCTH. MeToAuYecKue yKa3aHUs K BBIIOJHEHHUIO
nabopaTopHOi pabOThl MO (PU3MKE ISl CTYIEHTOB TEXHUYECKUX CIEHIUATBHOCTEH M HaIlpaBlIeHUH BCEX
¢dopm 06yuenus.- MUOU: Konunpunrep BUTU, 2014.-20c.

28. bynaBuna E.JI. Yckopenume cBoOOmHOTO mMajeHus. MeToauYecKne yKa3aHWS K BBITOJHEHHUIO
nabopaTopHON PabOThl MO (PHU3UKE IS CTYJACHTOB TEXHUYECKUX CIECIHMAILHOCTEW W HAMpaBIICHUN BCEX
¢dbopm 06yuenus.- MUDU: Konunpunarep BUTH, 2013.- 16c.

29. bymaBuna E.JI. MaremaTnueckuii MasTHHK. MeToandeckne yKa3aHWS K BBIIOJHEHUIO
nabopaTtopHOi paboThl MO (GHU3MKE NJIsl CTYJIEHTOB BCEX clenuaibHOCTe u (hopm oOyueHus.- MUODOU:
Komunpuarep BUTH, 2015.-16¢.

30. KyuepoBa B.B. HccnemoBanme CHEKTpadbHBIX XapaKTEPUCTHK ONTHYECKOTO HW3ITYYCHUS.
Metoudeckre yKka3aHus K BBIIIOJHEHHIO JIabopaTOpHON paldoThl M0 (U3MKE Ui CTYJEHTOB TEXHUYECKHX
cCrienuaabHOCTEeH M HanpaBiieHni BceX Gpopm odyuerus.- MUDPU: Kormmunpunrep BUTH, 2015.-20c.

31. Kuckuna O.I1., Huxudopor B.B. ITlomyuenue mnomspuzoBanHoro cBeta. IIpoBepka 3akoHa
Mamioca. MeTtonndeckie yka3aHHMsl K BBITOJHEHHIO JIabopaTOpHOW paboThl Mo (pu3mke i CTYIEHTOB
TEXHUYCCKUX CIEIUaIbHOCTEH W HampaBieHuid Bcex (opm oOydenus.- MUDU: Komunpuntep BUTU,
2014.-20c.

32. JleonoB I1.B., Hukudopor B.B. Konsnia HeroTona. Mertoaudeckue yka3aHUs K BBITIOJHEHHUIO
nabopatopHoil paboThl MO (U3MKe Ui CTYACHTOB TEXHUYECKHX CIIeHUalbHOCTEH M HamnpaBlIEHHH Bcex
dhopm obOyuenus.- MUDU: Konunpuarep BUTU, 2015.- 16¢.

33. MumenkoBa T.H. Omnpenenenue XapakTepHCTUK CBETOBOW BOJHBI C MOMOIIBIO TU(DPAKIIMOHHON
peméTku. MeToauueckre yka3aHHus K BBINOJHEHHIO JIabopaTopHOW paboThl 1Mo (U3MKe A CTYIACHTOB
TEXHUYECKHUX CIICIUAIBHOCTEH M HanpaBieHui Bcex Gopm oOyuenus.- MUDU: Konunpuntep BUTH, 2015.-
20c.

34. bynaBuna E.JI. W3mepenme TemmepaTypbl pacKalleHHBIX Tel C TOMOIIbIO ONTHYECKOTO
nupoMerpa. MeToauueckue yKazaHus K BBIIIOJHEHUIO JIaOOpaTOpHON paboThl Mo (QU3UKE ISl CTYACHTOB
TEXHUYECKUX CIENHaTbHOCTe M HampaBiieHud Bcex (opm obOyuenus.- MUDU: Komunpuntep BUTH,
2015.- 20c.

35. Hukudopor B.B. Buyrpennuii ¢ortoadpdexr. Meroauueckue ykazaHUs K BBIIOJHEHUIO
nabopatopHoil paboThl Mo Qu3uKe i CTyAeHTOB crenuanbHocTH 220400.62 ounoit popmbl 0OyueHUs. -
MUOU: Konunpunrep BUTH, 2015.- 16¢.

36. PrpkakoBa O.I1. Buemnuit potoadpext. Metoauueckue ykazaHus K BBIIIOJHEHHIO JTJAOOpaTOPHOM
paboThl MO (u3MKe A CTYIEHTOB TEXHHYECKHMX ClenuanbHOCTed Bcex (opm oOyuenus.- MUDU:
Konunpunrep BUTU, 2015.- 20c.
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37. Teopernueckas 1 MaTeMaTHYecKas (pU3UKa
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus

38. XKypnan Texunueckorr @usuku http://journals.ioffe.ru/jtf/

39. ®wusmka dIEeMEHTapPHBIX YaCTHIl U aTOMHOTO siipa http://wwwl.jinr.ru/Pepan/Pepan_rus.html
40. ®wusuka u Texnuka [Tomynposoauukos http://journals.ioffe.ru/ftp/
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MarepuajbHO-TeXHH4YeCKoe o0ecneyeHre y4eOHOM TUCHUTITIHHBI

B mpouecce ocBOeHHSI OCHOBHOH 00pa3oBaTeNnbHON NPOrpaMMbl IO JAUCHMILINHE «DU3MKa»
MCTIOJIB3YIOTCS HATIAHBIE TTIOCOOHS, BRIYMCIUTEIbHAS TEXHUKA (B TOM YHCIIE MPOrpaMMHOE 00eCTIeueHHE)
IS TIOKa3a MPe3eHTalui, 1abopaTopHOe 000pyJ0BaHHE.

JIeKMOHHbIE 3aHATHSI NPOBOJATCS B Y4eOHOW ayIuTOpUHU, OOOPYAOBAHHON BHIECOIPOEKTOPOM,
9KpaHOM, IEPCOHAILHBIM KOMITBIOTEPOM U JUHAMHUKAMHU.

JUia  caMoCTOSITENbHOM paboThl OOyYaromMXCsl MMEIOTCS CIIELHUAIU3UPOBAHHBIE T[TOMELICHMUS,
00OpYyIOBaHHBIE TIEPCOHAIBHBIMUA KOMITBIOTEpAaMH C BBIXOJOM B MHTEpHET M C JOCTYNIOM K
nH(POPMAIIMOHHO-00pa30BaTEIBHON Cpelie By3a, a TAKXKE K dJICKTPOHHO-OMOIMOTEYHBIM CUCTEMAM.

yqeﬁHO'MeTOJII/I‘IeCKI/Ie PECKOMEHIAIUHA NJIHA CTYACHTOB

1. Ykazanus s npocaylnBaHus JEKIAN

[lepen HayanoM 3aHATHI BHUMATENIbHO O3HAKOMHTHCSI C yYEOHBIM IJIAHOM IPOBEACHHUS JIEKIHUHN U
CIIMCKOM PEKOMEH0BAHHOM JIUTEPATYPHI.

[lepen mocemienneM o4yepeaHON JIEKIIUU OCBEXHUTh B MaMATH OCHOBHbIE KOHUEHIMHM MPOHAECHHOTO
paHee marepuana. [loAroToBUTh Ipu HEOOXOIUMOCTH BOIPOCH NpenojaBatesto. He Hamo omacatkcs, 4To
BOIPOCHI MOTYT OBITH MPOCTHIMH.

Ha nexuuu ocHOBHOE BHHMaHUE CEeAyeT yIelsaTh He popMysiaM U MaTeMaTHYeCKUM BBIKJIAJKaM, a
COJIEP’KaHUIO N3Y4aeMbIX BOIIPOCOB, OMPEIEIICHNUSM U TIOCTAHOBKAM 3ajiau.

B nponecce uzyueHust JT€KIMOHHOTO Kypca HEOOXOJMMO MO BO3MOKHOCTH YacTO BO3BpAIaThbCs K
OCHOBHBIM IOHSATHSAM M METOJAaM pEIIeHUs 3a1ad (34eCh BO3MOXEH BBIOOPOYHBIN KOHTPOJb 3HAHUMI
CTYJICHTOB).

XenatenpHO  MCHONB30BaTh KOHCHIEKTHl JIEKIUH, B KOTOPBIX MCIOJB3YyeTCS  IPUHATAs
IIPEroiaBaTesieM cucTeMa 0003HaueHUI.

Jlns Gosiee MOAPOOHOTO U3yYEeHUs Kypca clefyeT padoTaTh ¢ PEKOMEHA0BaHHBIMU JINTEPATYPHBIMU
HCTOYHUKAMHU U BHOBB MOSBJISIOIUMUCS HCTOYHUKAMHU.

2. Yka3aHus JUlsl ydyacTusl B IPAKTUYECKUX 3aHATUAX

Ilepen nmocemieHreM MPAKTUYECKOTO 3aHATHS YSICHUTh TEMY CEMUHApa U CAMOCTOSTENIbHO HU3y4YUTh
CBSI3aHHBIE C HEH MOHATHSA U METO/Ibl PELLICHUS 3a/jau.

Ilepen pemeHueM 3ajady akTUBHO Y4acTBOBAaTh B OOCYXJEHUHM C IPENoOaBaTE]IeM OCHOBHBIX
MOHATUH, CBA3aHHBIX C TEMON IPAKTUYECKOTO 3aHATHUS.

B mpornecce perieHus 3aiad BECTH JUCKYCCHIO C IIPENOJABaTesleM O MPaBUJIBHOCTU NPUMEHEHHUs
METOJIOB UX PELICHMUS.

ITo BO3MOXHOCTH CaMOCTOSATENIBHO JOBOJUTH PELIECHHE NpeiaraéMblX 3ajad 10 OKOHYATeIbHOTO
uTOora.

B KkoHIle NpakTUYeCKOro 3aHATHS NpPU HEOOXOJUMOCTH BBIICHUTH Y MpernojaBareis HesCHble
BOIIPOCHI.

3. Vka3zaHus Ui BBIIOJIHEHHSI 1a00paTOPHBIX paboT

Cobnronath TpeOOBaHMS TEXHUKU OE€30IIACHOCTH, JIJIsl YETO MPOCIYIIaTh HEOOXOIUMbIE Pa3bsiCHEHUS
O MIPAaBUIILHOCTH MOBEJICHUS B 1a00paTOpUH.

Ilepen BbIMOMHEHHEM J1a0OpPaTOPHOIl pabOTHI MPOBECTH CAMOCTOSATENBHO MOATOTOBKY K paboTe
U3YYUB OCHOBHBIE TEOPETUYECKUE II0JIOKEHUs, 3HaHME KOTOPBIX HEOOXOIMMO [UIl OCMBICIEHHOTO
BBITIOJTHEHUS pabOTHI.

B nporecce BBINOTHEHUST PabOTHI celyeT MOCTOSIHHO OOIIAThCs ¢ MpenojaBaTesieM, He JOIycKas
10 BO3MOKHOCTH HENPAaBUJIBHBIX JIEHCTBUH.

OcCHOBHBIE PE3yNIbTaThl SKCIIEPUMEHTOB HE00X0IMMO 3a(pUKCHPOBAThH B MMCbMEHHOM BHJIE.

IIpu cpaye 3auera mo paboTe MOJArOTOBUTH OTYET O MPOJENAaHHOW paloTe, rie JOJKHBI OBITH
OTpa)KEHbI OCHOBHBIE PE3YJIbTATHI U BHIBOBI.

4.YxazaHus 17151 BHIIOJHEHUS CAMOCTOSITENIbHON paboThI
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[lonyuuts y mnpenojasarens 3aJaHUe M CIHCOK PEKOMEHJIOBAHHOM JTepaTypsl. M3ydeHue
TEOPETUYECKUX BOIIPOCOB CIEAYET MPOBOJUTH IO BO3MOXKHOCTH CAMOCTOSITEIBHO, HO IIPU 3aTPYIHEHUAX
oOpamiarbest K IpenoaBaTesio.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOACTaHHON padoTe.

[Tpu BBIMOMHEHUH (PPOHTANBHBIX 33JaHUI MO YCMOTPEHHUIO IperojaBaTenss paboTa MOXKET OBITh
OllCHEHa 0e3 MUCbMEHHOI0 OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI, MIPU YCIIOBUHU aKTUBHOM
CaMOCTOSITENIbHOM pabOTHI.

IToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

Meroanveckue peKoOMeHAAIUH /ISl penogaBaTeiei

1. Yka3zanus 11 IpoBeAeHUs JEKIUI

Ha nepBoii BBOHO JieKIIMM cienaTh 00l 0030p cofepkaHUs Kypca U OTMETUTh HOBbIE METO/IbI
U MOJXOJbl K PEUICHUIO 3ajjad, pacCMaTpPUBAEMbIX B Kypce, JI0BECTH 10 CTYAEHTOB TpeOoBaHuUs Kadeapsl,
OTBETUTDH Ha BOIIPOCHI.

[Ipy moAroToBKE K JIEKIIMOHHBIM 3aHATUSM HEOOXOAMMO TMpOJyMaTh IUJIaH €ro IpPOBEACHUS,
CoJiep’KaHHEe BCTYNUTENIbHON, OCHOBHOM M 3aKIIOUYUTEIbHONW YacTH JIEKIIMHM, O3HAKOMHUTHCS ¢ HOBHMHKaMH
y4eOHOM M METOJMYECKOW JINTEpaTyphl, MyOJMKALMSIMU MEPUOJUUYECKON MedyaTh MO TeMe JIEKIMOHHOIO
3aHATHUS. YTOYHHUTH IUIaH TPOBEACHUS CEMHHAPCKOTO 3aHATUS 1Mo TeMe Jekuuu. [lepen usznoxeHuem
TEKYILIEro JIEKIIMOHHOTO MaTepuana HaloOMHUTb OO0 OCHOBHBIX HTOTaxX, JOCTUTHYTHIX Ha MPEAbLAYIIHX
nexkuusax. C 3TON 1enblo 337aTh HECKOJIBKO BOMPOCOB ayJUTOPUU U OCYLIECTBUTH BHIOOPOUHBINH KOHTPOJIb
3HAHUSI CTYJICHTOB.

B xone nekuMOHHOrO 3aHATUS MpernojaBareib JODKEH Ha3BaTh TeMy, YydeOHbIe BOMPOCHI,
03HAKOMHUTH CTYJIEHTOB C IE€PEYHEM OCHOBHOM M JIOIMOJIHUTEIBHON JIUTEpAaTyphl IO TEME 3aHSATHS.
PackpbiBasi conepkaHue ydeOHBIX BOIPOCOB, AaKIEHTUPOBAaTh BHHMAaHHE CTYAEHTOB Ha OCHOBHBIX
KaTeropusx, sIBICHUAX U Ipolieccax, 0COOEHHOCTAX MX NMPOTEKaHUs. PackppIBaTh CyIIHOCTb U COAEPIKaHHE
Pa3IUYHBIX TOYEK 3PEHUS U HAyIHBIX IOJIX0I0B K OOBSICHEHHUIO T€X WM UHBIX SBJICHUN U IPOLIECCOB.

Cnenyer apryMeHTHpPOBAaHO OOOCHOBaTb COOCTBEHHYIO MO3MLHUIO IO CHOPHBIM TEOPETHUYECKHM
BonpocaM. IIpuBoaute mpumMepsl. 3agaBaTh 10 XOAY U3JI0XKEHMs JIEKIMOHHOTO MaTepuana pUTOpUYECKHe
BOIPOCHI M CAMOMY J]aBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALMH MBICIUTEIBHON AEATEILHOCTH
CTY/IEHTOB, MOBBILICHUIO UX BHUMaHUs U MHTEpeca K MaTepuaily JIEKLUH, ee coaepxkanuto. [Ipenonasarens
JIOJDKEH PYKOBOAUTH pabOTON CTYJEHTOB 10 KOHCHEKTHPOBAHMIO JIEKIIMOHHOTO MaTepuana, Moa4yepKuBaTh
HEOO0XOMMOCTh OTP@KEHUS B KOHCHEKTaX OCHOBHBIX IOJOXEHHUH H3ydyaeMOM TeMbl, 0CO0O BbIIEIss,
KaTeropuaibHblil anmapaT. B 3akimrounTenbHON 4YacTH JIEKIUMM HEO0O0XO0AMMO c(OopMyaupoBaTh oOIIHe
BBIBO/JIbI TI0 TEME, PACKPBIBAIOIINE COJIEPKAHUE BCEX BOIPOCOB, NOCTABJIEHHBIX B JIeKUUU. OOBABUTH IJIaH
OUEepPEHOT0 NPAKTUYECKOT0 3aHATHSI, JaTh KPaTKUE PEKOMEH/IAIMU 110 IOJArOTOBKE CTYACHTOB K CEMHUHAPY.
Omnpenenuts MECTO M BpeMsl KOHCYJIbTallUM CTYAEHTaM, IIOKEIAaBUIMM BBICTYIMTh Ha CEMHUHape C
JOKJIalaMu U pedepaTaMu.

Ha nocnenneil nexkuuu yaeauts BpeMs Juisd 0030pa HanboJsiee BaKHBIX MMOJI0KEHUH, paCCMOTPEHHBIX
B Kypce.

2. Yka3aHus 1715 NPOBEACHUS NPAKTUYECKUX 3aHATUN

Yerko 06003HAYUTh TEMY ITPAKTUYECKOTI'O 3aHATHSL.

OOcyuTh OCHOBHBIE IOHATHS, CBSI3aHHBIE C TEMOM NMPAKTHUYECKOTO 3aHATHS.

B nponecce pemeHus 3amad BECTHM JTUCKYCCHIO CO CTYAEHTAMHM O IPAaBHIBHOCTH NPUMEHEHUS
TEOPETUYECKUX 3HAHUM.

OTMmeuathb CTYAEHTOB, Haubo0JIee aKTUBHO YYaCTBYIOLIUX B PELICHUH 33/1a4 U JUCKYCCHUSX.

B KOHIIe TPaKTHUYECKOT0 3aHATUSA 33JaTh AYAUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Vka3zaHus [ IpoBeACHUS J1aO0PAaTOPHBIX 3aHATHI.

Cobnronath TpeOOBaHUS TEXHUKH OE30MAaCHOCTM M TPOBOJUTH HEOOXOJAUMBIE pPa3bsICHEHUS O
MPaBUIILHOCTH MOBEJICHUS B J1a00OpaTOpUU.

Ilepen BbImONHEHHEM JabOpaTOpHON pabOTHl MPOBEPUTH CTEMEHb TOTOBHOCTH CTYICHTOB,
HarlOMHUTh M OOCYIUTh OCHOBHBIE TEOPETHUECKHE IOJIOKEHMs, 3HaHHWE KOTOPBIX HEOOXOAUMO JUIs
OCMBICJICHHOTO BBITIOJHEHUS padoT.
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B mporuecce BbITOMHEHUST pabOTHI CIeIyeT MOCTOSHHO OOIIAThCS CO CTYyAEGHTaMHM, HE JOIYCKas 1o
BO3MOYKHOCTHU UX HETIPABUJIbHBIX ICUCTBUM.

TpeboBaTh, 4TOOBI OCHOBHBIE PE3YyIbTAThl IKCIIEPUMEHTOB ObLTH 3a()MKCUPOBAHBI CTYJICHTAMHU B
MUCHMEHHOM BHJIE.

[Ipn npueme 3adera mo paboTe TpeOOBATH OTYET O MPOJCIAHHON paboTe, T/Ae TOJDKHBI OBITH
OTpa’KE€HBl OCHOBHBIE PE3YJIbTATHl U BHIBOJIBL.

4.Yxa3zaHus 0 KOHTPOJIFO CAMOCTOSITEIbHON PabOThI CTYICHTOB

[Io ycmoTpeHHMIO TpenojaBaTeNss 3aJaHHEe Ha CaMOCTOSATENBHYIO pabOTy MOXET OBITh
WHIUBUAYTBHBIM WA (PPOHTATHHBIM.

[Ipr MCHONB30BAaHWM HMHIVBHIYaIbHBIX 3aJaHUil TpeOOBaTh OT CTYJCHTAa NHCBMEHHBIA OTYET O
MpoieslaHHOM padoTe.

[Ipy npuMeHeHUHM (QPOHTANBHBIX 3aJaHUN BECTH KOJUICKTHBHBIE OOCYXICHHS CO CTYACHTaMH
OCHOBHBIX TEOPETUYECKUX MOJIOKESHHI.

C 1enpio KOHTPOJISI KAuecTBa BBHITIONHEHUSI CAaMOCTOSITEIBbHOM paboThl TpeOoBaTh MHANBUIAYAIbHBIE
OTYETHI (JOMYCTUMO BMECTO MMCHbMEHHOTO OTYETa MPUMEHSITh HHIUBUIYaIbHbIE KOHTPOJIBHBIE BOTIPOCHI).

[IporpamMma cocrasnieHa B cootBeTcTBUM ¢ TpeboBanussMu OC HUAY MUDU u yuebHbIM M1aHOM
OCHOBHOI1 00pa30BaTeIbHON MPOTPAMMBI.

PaGouyro nporpammy cocTaBui AOL. %8“% [Toaropuos A.A.

Penenzent npodeccop Yepnosa H.M.

}JL

[Iporpamma omobpena Ha 3acemanuu YMKH 08.03.01 «CrpoutensctBo» oT 15.11.2021 rona,
npoToKoJ Ne 2.

[Ipeacenarens yaeOHO-METOAMYECKON KOMUCCUHU J@/ TI'omoBa T.A.
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