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Pabouas nporpamma cocrasiena Ha ocaoe ®I'OC BO - GakaaBpHar 10 HaPaBJICHUIO
noxroroBku 09.03.01 Mudopmarvka M BBMHCIHTEIbHAS TEXHUKA (npuxa3 MuHOGpHAYKH
Poccun o1 19.09.2017 r. Ne 929)

Pa6oyas nporpamma paceMoTpena u o106pena Ha 3ace[anuu kadenpsr Pu3uxu
01.02.2022, mporoxox Ne 4 el
3aB. kadenpoii ___ 2= M.B. Apkymuc
)Q/‘

“

Pabouyas nmporpamma o06pena meto maeckoit komuccneint UExC
14.02.2022 r. mporoxoin Ne 6
IIpencenarens gl N.1IO. Me3un

CornacoBano: :
3ag. kadepoit BeraucmresHON TEXHUKH U [IPOrPaMMUPOBAHHUS

/;

0.C. Jlorynosa

Pa6ouas nporpamma cocrasiena: ‘
CT. IpenoiaBarests kadeapsl OU3NKH, e /;‘“7 S O.H. BoctpokuyTosa

Perenzenr:
3aB. kadepoit MexaHuKH, JI-p TeXH. HAyK A.C. CaBuHOB




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma rnepecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Ipotokom ot 20 r. Ne
3aB. kadenpoii M.b. Apkynuc

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

[Iporokom ot 20 . Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
y4eOHOM roy Ha 3acenanuu kadeapel Du3uKu

IIporokomor 20 1. Ne

3aB. kadeapoii M.B.prynnc




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBoeHMs TUCHUILTUHBL «DHU3HKa ¢ 3IeMEHTaMH KBAaHTOBOM MEXaHUKWY SIBIISIETCS
dbopMupoBaHUEe y 00y4aIONINXCsl CTIOCOOHOCTH MPUMEHSATH OCHOBHBIE 3aKOHBI KJIIACCUYECKOU U
COBpEMEHHOM (PU3HKH, a TAKKe COOTBETCTBYIOINN (PHU3UKO-MAaTEMAaTUUECKUN anmapaT U METO/IbI
MOJICTTUPOBAHUSL JUIsl PEIICHUS TEOPETUYECKUX, TMPUKIAJAHBIX M TPAKTHYECKHX 3ajad,
BO3HUKAIOIIUX B X0/ PO eCCHOHATBHON 1eATEIbHOCTH.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuunnmrna @u3nka ¢ 3JEMEHTaMU KBAHTOBOM MEXAHUKHU

BXOJIUT B 0053aTeJIbYI0 YacTh y4eOHOTrO M1aHa 00pa3oBaTesIbHOM MPOrPaMMBI.

JUis  w3ydeHus ~ JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

HNudopmartuka

[IpuknagHas maTemaTuka

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYECHUHW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 17151 U3YYCHUS] JUCIUILITUH/TPAKTHK:

MopaenupoBanue

O0paboTka 3KCIEpUMEHTAIbHBIX JaHHBIX HAa OBM

OcHOBBI KBaHTOBOM MH(POPMATUKHI

be3onacHoCTh JKU3HEIEATENBHOCTH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS
AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaThbl 00y4eHHUs
B pesynprate ocBOGHHS MUCHMILIMHBI (MOAynsl) «Pu3MKa € 3JI€MEHTaMHU KBAaHTOBOM
MEXaHHUKHU
» 00yJaroLuiics JoJKeH 00J1aaTh CIeIyIOIUMI KOMIETEHIMSIMHU:
Kox unaukaropa WNHaukaTop 1OCTUKEHUSI KOMITETEHIIUU

OIIK-1 Cnoco0eH NpUMEHSTh €CTECTBEHHOHAy4YHble M OOILIEMH)KEHEpPHbIE 3HAHUS, METO]IbI
MaTEMaTUYECKOTO aHalu3a W MOJCIUPOBAHUSA, TEOPETUYECKOTO M HKCIEPUMEHTaIbHOTO
UCCIIEI0BaHMsl B TPO(ECCUOHAILHOU J1eSITEIbHOCTH;

OIlK-1.1 Pemaer cramgaptHbie TnpodeccHOHANBbHBIC 3aJadyd € MPUMEHEHUEM
€CTECTBEHHOHAYyYHBIX U OOIICMH)KEHEPHBIX  3HAHWM,  METOJIOB
MaTeMaTUYeCKOro aHaJIN3a M MOJCIIMPOBAHUS

OIIK-1.2 Pemaer mnpodeccuoHanbHble 3amaud ¢ OPUMEHEHHEM  METOJIOB
TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS




4. CTpyKTypa, 00bEM U coaep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIIIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCIIC:

— KOHTaKTHas paborta — 143,7 akaz. 4acoB:
— aynuropHas — 140 akaj. 9acos;
— BHeayIuTopHas — 3,7 akaJl. 4acoB;

— camocrosTenbHas padbora — 108,3 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma arTecTalrH - 3a4€ET, 3a4ET C OLIEHKOU

AynutopHast g
o | KOHTaKTHas pabora E 3 ®dopma TeKyILero
=
N B aKaJ. gacax 2] Bu KOHTPOJIS
Paznen/ Tema 3 (B akan ) == A y p Kon
S 3 © | caMOCTOSITENbHO | ycleBaeMOCTH U
JACIATUTAHBL 5 S ., | xommeTenIM
O g £ paboTs MIPOMEKYTOYHOM
nab. |mpakT. | = Q&
Jlek. 2 aTTecTaluu
3aH. 3aH. | O &
1. Knnaccuueckast MexaHUKa
ITpopaboTka
11 Kunemaruka nexkuui, pemenue | UHauBuayanbHas
MOCTYMATEIBHOTO u 2 |2/0,51 7 | M"HOUBHYaTBHBIX 3a/1aya, OIIK-1.1
BPAIIaTeIbHOTO IBIKESHUS 3aj1ad, MOJrOTOBKa|  KOJUIOKBUYM
K KOJUIOKBUYMY
IMpopaboTka
JICKLIH, pelieHne
WHIUBUAYATbHBIX
AMBHILY Ortuer mo
3aj1ad, IIOrOTOBKA .
nabopaTopHOi
1.2 Junamuka K BBIIIOJTHEHHIO U
pabote Ne 4, OIIK-1.1,
MOCTYMATEIBHOTO u 4 6/31 14 06paboTka
WHAUBUyaJIbHAS OIlK-1.2
BpAIIATENbHOTO JIBIKCHHUS pe3yabTaToB sazaua
nmabopaTopHBIX >
KOJUTOKBHYM
2 pabor,
MOATOTOBKA K
KOJJIOKBUYMY
IMpopaboTka
JIEKLHH, pelieHne
HHIUBUAYATBHBIX
AIBHLY Oryer o
3aj1a4, IMOIrOTOBKA .
K BBITIOJTHEHHIO U nabopatopHoit
1.3 3akoHBI COXpaHEHUS B padore Ne 1, OIIK-1.1,
6 8/41 14 o0OpaboTka
MEXaHUKe WHJIMBUYaJIbHAs OIIK-1.2
pe3yabTaToB
3aj1a4a,
71a60paTOpHBIX
KOJUTOKBHYM
pabor,
MOJITOTOBKA K
KOJJIOKBUYMY
HWroro no pazneny 12 |16/7,51 35

2. Mexanuueckne KoleOaHus H

BOJIHBI




[TpopaboTka
JEKLIHH, peleHne
WUHIMBUAYaIBHBIX

Otyet 1Mo
3a/1a4, HOAr0TOBKa N
K BBIITOJIHEHUIO U n1aGopaTopHoi
2.1 Mexanunueckue pabote Ne 5, OIIK-1.1,
6 8/41 14 obpaboTka
KoJIeOaHus WHIUBUAYaJIbHAS OIIK-1.2
pe3ynbTaToB
3a/1aya,
1a60paTOPHBIX
KOJUTOKBHYM
pabor,
MOATOTOBKA K
KOJJIOKBUYMY
ITpopaboTka
JEKLUH, peleHne
HMHIWBHIYaIbHBIX
FUHBHILY Ortuer 1o
3a/1a4, IOJAr0TOBKa N
K BBIITOJTHEHHUIO U niaGopaTopHoi
pabote Ne 7, OIIK-1.1,
2.2 Yrpyrue BOJHBI 6 4/21 14 o0paboTka
WHAUBUyaJIbHAS OIlK-1.2
pe3yabTaToB
3a/1aya,
1a00paTOPHBIX
KOJUIOKBUYM
pabor,
MOJTOTOBKA K
KOJJIOKBUYMY
HWroro no pazaeny 12 | 12/61 28
3. PengruBucTckas MexaHHuKa
IMpopaboTka
JIEKIHH, perenne | MaauBuayaapHast
3.1 PenstuBucTckas [UHH, P JHMBHILY
4 2/0,51 7 HWHAWBHUIYaJIbHBIX 3ajaya, OIlK-1.1
KHHEMAaTUKa U JUHAMMKA
3ajia4, MOArOTOBKA KOJUIOKBUYM
K KOJUIOKBUYMY
Hroro no pazneny 4 12/0,51 7
4. AnanuTuyeckas MexaHuKa
IMpopaboTka
4.1 OCHOBBI aHAJTUTHYECKOH JIEKITAH
6 4 4,2 THH, KonnokBuym OIIK-1.1
MEXaHUKH MMOATOTOBKA K
KOJIJIOKBUYMY
HWroro no pazaeny 6 4 4,2
Uroro 3a cemectp 34 [34/14U 74,2 3auéT
5. BoiHOBas ¥ KBAaHTOBAsI OITHKA
IMpopaboTka
JIEKLHH, pelieHne
HMHIMBUYaJIbHBIX
AMIBHILY OtueT 1o
3a1a4, IOArOTOBKA N
K BBIITOJIHCHUIO U niaGopaTopHoit
5.1 Untepdepenuns pabote Ne 32, OIIK-1.1,
4 421 4 06paboTka
CBETOBLIX BOJIH WHAUBHyaJbHAS OIlK-1.2
pe3yabTaToB
3ajaua,
71a60paTOpHBIX
KOJUIOKBUYM
pabor,

MOJITOTOBKA K
KOJIJIOKBUYMY




[TpopaboTka
JEKLIHH, peleHne
WUHIMBUAYaIBHBIX

3a7a4

K KOJZIOKBUYMY

Oruer mo
3aj1a4, MOJArOTOBKA .
K BBITTOJTHEHUIO U 11abopaTopHoii
5.2 [udpaxums CBETOBBIX padote Ne 34, OIlK-1.1,
4 4/21 4 obpaboTka
BOJIH WHIUBUAYaJIbHAS OIIK-1.2
pe3ynbTaToB
3ajauva,
1a60paTOPHBIX
KOJUTOKBHYM
pabor,
MOJITOTOBKA K
KOJJIOKBUYMY
ITpopaboTka
JEKLUH, peleHne
WH/IMBUTYaJIbHBIX Otuer o
3aj1ay, MOJIrOTOBKa| J1abopaTopHBIM
K BBITTOJTHEHUIO U | pabotam Ne 36A u
OIlK-1.1,
5.3 KBanroBas onruka 4 8/31 6 o0paboTka 37, OIK-1.2
pe3yabTaToB WH/IMBUAyaJIbHAS '
1a00paToOpHBIX 3ajaya,
pabor, KOJJIOKBUYM
MOJITOTOBKA K
KOJJIOKBUYMY
HWroro no pazaeny 12 | 16/711 14
6. KBanToBas MexaHuKa
IMpopaboTka
6.1 OCHOBHBIE IOJOXKEHUSA U nexui, pemenne | UHauBuayanpHas
MaTeMaTH4YeCKUi  ammapar 6 4/11 4 | urmUBHYaNBHBIX 3ajaua, OIIK-1.1
KBaHTOBOW MEXaHHUKH 3aJ1a4, MOArOTOBKa KOJUIOKBUYM
K KOJUIOKBUYMY
[IpopaboTka
nexuui, pemenue | UuauBuayanbHas
.. OIlK-1.1,
6.2 Ypasuenue Ipénunrepa 6 4/11 4 | MHIUBUIYaTbHBIX 3ajayva, OIK-1.2
3a/1a4, IMOArOTOBKA KOJJIOKBUYM '
K KOJUIOKBUYMY
[IpopaboTka
JIEKIUH, pelieHne
HHINBUIYaTbHBIX
AUMBHILY Oruer mo
3aj1a4, MOJArOTOBKa .
nabopaTopHOI
6.3 JIBmxeHue B K BBITIOJTHEHUIO U
pabote Ne 42, OIIK-1.1,
HEHTPaTbHO-CUMMETPUIHOM 4 6/31 6 obpaboTka
WHAUBHUIyaJbHAS OIlK-1.2
noJje pe3yabTaToB
3ajaya,
1a60paToOpHBIX
KOJUIOKBUYM
pabor,
MOJIrOTOBKA K
KOJJIOKBUYMY
IMpopaboTka
6.4 CucreMbt TEKITUI OIIK-1.1
4 2/11 2,1 ’ Kosnoksu '
TOXJIECTBEHHBIX YACTHI] ' MOATOTOBKA K OJUIOKBHYM OIlK-1.2
KOJUIOKBUYMY
[TpopaboTka
6.5 TIpuOsimxeHHBIE METOJBI pop
nekuuii, pemenue | MHauBuayaabHas
PCLLICHHA 4 4/11 4 | MHIUBUIYaJbHBIX 3ajava. OIK-1.1,
KBaHTOBOMEXaHUYECKUX Y ’ OIlK-1.2
3aj1a4, MOJrOTOBKa|  KOJUIOKBUYM




Uroro no pazaeny 24 | 20/71 20,1
Uroro 3a cemectp 36 |36/141 34,1 320
Hroro no aucumruinye 70 |70/281 108,3 31CT, 3a4CT €

OLICHKOH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nponiecce nmpenonaBanus tucuuiuinHbl «@U3KKa ¢ 3JIEMEHTaMH KBAHTOBOW MEXaHUKI
MIPUMEHSIOTCS TPAAUITHOHHAS U MOTYJIbHO-KOMITETCHTHOCTHASI TEXHOJIOTHUH.

Hcnonw3yrores cnenyomue BUIbl JICKINAN:

BBOJIHAs JICKIIMsSI — B Havajie Kypca M B Hadaje KaXJoro cemecrpa (BBOAHBIA OJIOK B
COCTaBe JICKITUH);

JeKnusa-uHGopMaIus — B 3TO (hopMe U3iaraeTcsi OCHOBHAs YacTh MaTepuala;

0630pHa;1 JICKOUA — B 3aKJIIOYUTEIILHON YacTU U3Yy4YCHUSA AUCHUILINHBI, HOCBSIH.I@HHOIZ
COBpPEMEHHON (HU3MYECKON KapTHUHE MHUpa, a TakKe IMPU CHCTEMATH3alluhu M O000OIICHUH
OT/ICJIbHBIX Pa3/IeJoB;

npoOJjieMHast JICKIUS — HCIONB3YETCS KaK 3JEMEHT B COCTaBE JICKIIMH, KOTJIa Tepen
CTYACHTAMH CTAaBHUTCA HCKOTOpas HpO6JICMa Hu npeajaracrcsia HauTH noaxoJabl U IYTH K €€
PEIICHHIO;

TEKIUA-KOHPEPECHIIUS — HAyYHO-NPAKTUYECKOE 3aHSATHE C CUCTEMOW JIOKJIAJ0B Ha
3aJJaHHbIE TEMBbI, IOJITOTOBJIEHHBIX CTY/I€HTAMHU.

JEeKIUS-BU3yalIM3alusi — JIGKIUA C TPUMEHEHHEM (QHU3UYECKUX JIEMOHCTpaluil ¢
OOBSICHEHUEM TPOUCXOMAIIMX SIBICHUM, a TaKKe KOMIIBIOTEPHBIX CHUMYJSALMM U y4eOHBIX
(GuIbMOB.

Bce BB 1€KIUI IPOBOJATCS C UCIIOJIB30BAHUEM MYJIBTUMEIUHHOTO 000PY10BaHMS.

CeMuHapckue 3aHATUS BKJIIOYAIOT B ce0s Takue MeToAbl OOyueHus, Kak yueOHas
JMCKYCCHSI, B X0JI€ KOTOPOIl CTYAEHTHI M3J1araloT CBO€ MHEHUE U OOMEHHMBAIOTCS B3IVIAAAMU HA
npobieMy, IBpUCTHYECKas Oecesia, CTUMYJIUPYIONIAs KOJUIEKTUBHOE MBIIUICHHE U COBMECTHBIN
IIOUCK OTBETa Ha c(hOpMyIMpPOBaHHbII BOIPOC MK 33134y, a TAKKe MHIMBUAyalIbHOE 00yUYeHue,
KOTJIa CTYICHTaM BBIJAIOTCS 3aJJaHUS C YI€TOM MX UHHBHIyaTbHBIX OCOOCHHOCTEH.

[Ipy mnpoBeneHUH 1a0OPATOPHBIX 3aHATHH IMPaKTUKyeTcss pabora B komaHue (2-4
YyeJioBeKa) U ucrnosb3oBanue | T-MeTo10B 1y1st 00pabOTKHM pe3ybTaToB 1a00paTOPHBIX padoT.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs IPOMEKYTOYHOM aTTecCTALMH
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUITHHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Kyzueuno, C.M. ®uzuka: Mexanuka. MexaHuueckue KojgeOaHUsI M BOJIHBI.
MonekynsipHast ¢pusrka. TepmoauHamuka [DIeKTpoHHBIH pecypc] : YueOHoe mocodue / C.H.
Ky3Henos. - 4-e u3a., ucnp. u gomn. - M.: By3osckuii yue6nuk: HUL] UH®PA-M, 2014. - 248 c. —
Pesxxnm JOCTyMa: http://new.znanium.com/bookread2.php?book=412940 - ISBN
978-5-16-101026-6

2. Ky3nenoB, C.M. ®uswmka. BomHoBas onrtmka. KBaHTOBas mnpupoja W3ITydeHUS.
DJIeMEHTBI aTOMHOM U siiepHOI (u3uku [DnekTpoHHsbIid pecype] : Yueb. noc. / C.U. Ky3Henos,
AM. Jlunep - 3-e u3x., nepepad. u gon. - M.: Bysos. yue6.: HUL[ UH®PA-M, 2015 - 212 c. -
Pexum JI0CTyma: http://new.znanium.com/bookread2.php?book=438135 - ISBN
978-5-16-100426-5

3. Mo3onesckasi, T.B. OcHOBBI KBaHTOBOW MEXaHMKH M (U3UKHU aToma [DIEeKTPOHHBII
pecypc] : yuebnoe mocodue / T.B. Mosonesckast, H0.B. ®ununmenko ; moa pea. nmpod. B.A.
SAxumoBa. — MockBa  HNHOPA-M, 2020. - 108 <c¢. - Pexum pgocryma:
https://new.znanium.com/read?id=346851 - ISBN 978-5-16-107648-4



http://new.znanium.com/bookread2.php?book=412940%20
http://new.znanium.com/bookread2.php?book=438135%20
https://new.znanium.com/read?id=346851%20-%20ISBN%20978-5-16-107648-4%20

0) lonoJiHMTE ILHAA JIATEpaTypa:

1. T'antmaxep, @.P. Jlekuuu 1o aHaTUTHYECKON MEXaHUKE [DIEKTpOHHBIM pecypc| :
YuebHoe mocobue st By3oB / @.P. Tantmaxep ; mox pexa. E.C. [Tataunkoro. — 3-¢ usa. — M.:
OU3BMATIJIUT, 2001. — 264 c. - Pexxum gocryma: https://new.znanium.com/read?id=199817 -
ISBN 978-5-9221-0067-0

2. JlaBeimoB, A. I1. Kypc neknuii mo KBaHTOBOM MeXaHHMKe. MaTeMaTHYeCKHi ammapar
KBaHTOBOW MEXaHUKH [DJIEKTpOHHBIN pecypc] : yueoHoe nocodue / A. I1. Jasbyios ; MI'TYVY. -
[2-e u3x., moarot. o neu. uza. 2014 r.]. - Marauroropek : MI'TY, 2015. - 3ari. ¢ TUTYI1. SKpaHa.
- URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1444.pdf&show=dcatalogues/1/1123
965/1444 pdf&view=true

3. @upranr, E.B. PykoBosicTBO K pemnieHuto 3agad mo Kypcy obmied ¢usuku [Tekcr] :
YueoHoe nocobue / E.B. ®upranr. — 3-¢ uzn., crep. — CII6.: M3natensctBo «Jlanby, 2008. — 352
c.— ISBN 978-5-8114-0765-1

B) MeToaunyeckue ykasaHus:

1. Mexanuka. MonekynsapHas ¢U3MKa W TEepMOAWHAMHKa [DIIEKTPOHHBIH pecypc] :
naboparopusiii npaktiukyMm / E.H. Acranos, 3.H. Botuesa, JI.C. Jlomkenkosa u ap. ; MI'TY. -
Marnutoropck  :  MITY, 2016. - 3arm. ¢  Turyn. o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. ®u3uka TBEPAOTo Tela, aToMa U aTOMHOTO sjpa [DNeKTpOHHBIA pecypc] @ yueOHoe
noco6ue [ By30B] / C.A. Byrakos [u ap.] ; Marautoropckuii roc. Texunueckuii yu-1 um. I'. U.
Hocosa. - Marautoropck : MI'TY um. I'. . HocoBa, 2019. - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpamMmmHoe oGecnieueHue

Haumenosanue 110 Ne norosopa Cpoxk neiicTBuUS TUIICH3UU
MS Office 2007 |y, 135 o 17.09.2007 GecCpOTHO
Professional

7Zip CBOOOJIHO  PACIPOCTPAHSIEMOE 0OECCPOUHO

FAR Manager CBOOOJHO  pacmpoCTpaHIEMOE 06eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

DnexTpoHHas 0aza mepuoanueckux wuzaanuii East
View Information Services, OO0 «MIBUC»
HanmonansHas nH()OpPMAITMOHHO-aHATTUTUYECKAS URL:
cucreMa — Pocculickuii  MHAEKC ~ HAY4HOIO '
mutuposanus (PUHIL)
ITouckoBas cucrema Axamemusi Google (Google
Scholar)
Nudopmannonnas cucrema - EqnHoe OKHO 10CTyTa K
HHOOPMAIMOHHEIM PecypcaMm

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIUILTHHBI (MOIYJIs1)

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

MaTCpI/IaJ'IBHO'TeXHI/ILIeCKOG o0OecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:
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https://new.znanium.com/read?id=199817%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1444.pdf&show=dcatalogues/1/1123965/1444.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1444.pdf&show=dcatalogues/1/1123965/1444.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true%20

VY4ueOHble ayqUTOpPUM JUIsI TPOBEACHUS 3aHATHH JEeKIMOHHOTO Tuma. OcHalieHue:
MynbTrMeauiHBIE CPEICTBA XPAaHEHHUS, [IEPEJauy U NPeICTaBICHH HHPOPMaLUH.

VYuebHasg ayauTopHs A IPOBEAEHUS J1abopaTopHbIX paboT: JlabopaTropusi MEeXaHUKH,
MOJIEKYJSIpHOH Qu3uku U TepmoauHaMuku. OcHamenue: JlabopaTopHble YCTaHOBKH,
U3MEpPUTENIbHBIC IPUOOPHI 1715l TPOBEACHUS J1a00paTOPHBIX padoT:

1. bannucTuueckue MasiTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MassTHUK.

4. Nocka l'anbTOHA.

5. JJaboparopHasi ycTaHOBKA JUIsl UCCIIEOBAHUS paclpe-IeJIeHUs] TEPMOAIIEKTPOHOB 110
MOJTYJIIO UX CKOPOCTH.

6. JlaGopaTopHas ycTaHOBKa MJIs ONpEAETeHUs IOKa3zaTeledl aanadbarel Yy METOJIOM
Knemana u /Ie3opma.

7. JJabopaTopHasi ycTaHOBKa I IPOBEPKU 3aKOHA BO3pPACTaHUS SHTPONMHU B IpoLEecce
QG y3un ra30B Ha MOJIEITU MTEPEMEIINBaHUS IAPOB.

8.JJaboparopHas ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pACTaHMsI SHTPOIIUM B IIpoOLECcCe
TEIIO00MEHA.

9.YcranoBka mnaGopaTopHas M M3Y4EHUs 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka JsaboparopHas Ui HCCJIEAOBAaHUS TEIUIOEMKOCTH TBEpPAOIro Telna
"M®-TET-M".

11. VYcranoBka naGopaTopHas Ui ONpeAeieHUs YHUBEpPCAJbHOW ra30BOM IMOCTOSHHOU
"M®-OI'TI-M".

12.Ctenp mabopaTOpHBIiA ra30BbIE MTPOLIECCHI.

13. MepuTenbHbIi HHCTPYMEHT.

VYuebHas aymutopus A8 mpoBeldeHHs JabopaTopHbiX —pabotr: JlabGopatopus
anekTpuyecTBa U onTuku. OcHaienue: JlaboparopHble yCTaHOBKH, U3MEpPUTENbHbIE MPHUOOPHI
JUIs TIPOBEJICHUS JTAOOPATOPHBIX paboT:

1.JIaGopaTopHasi ycTaHOBKA JUIsl HCCIIEIOBAHUS DIIEKTPOCTATUIECKOTO OIS C IIOMOIIBIO
OJIMHAPHOTO 30H/a.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcranoBka 1abopaTopHas 11 OnpeeNeH!sl ”HIYKTUBHOCTH COJICHOM 1A U MAarHUTHOM
IPOHHIIAEMOCTH.

4. YcraHoBKa jabopaTopHasi A7 M3ydeHHs Pe30HaHCa HaIpsDKEHUH M onpeesieHus
WHJTYKTHBHOCTH

5. JIabopatopHasi ycTaHOBKA JUIsl M3y4YEeHUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TUGPaKIUOHHOMN PEIIeTKH.

6. JlabopaTopHass ycTaHOBKa JUIs OINpENeNICHHUs pajuyca KPUBU3HBI JMH3BI U JUTMHBI
CBETOBOI BOJIHBI C TOMOIIBIO Kouer] HproToHa.

7. JlaboparopHasi yCTaHOBKa JUIsl ONpPE/AETCHUs KOHIIEHTPALMM PacTBOPOB caxapa U
MTOCTOSIHHOW BpAIllCHMUS.

8. cTOYHMKY IUTAaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocreii Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Maras3un unayktuBaocteit Time Electronics 1053.

12. Marasuss! conpotusienuii P-33.

13. Mynetumetpsl nudpossie MAS-838.

14. MynsTumetpst APPA 106,203,205.

15. Ocumnnorpad nByxkananbhbii GOS-620 FG.

16. Ionapumerp CM.

17.MeputenbHbI HHCTPYMEHT.

VYuebHas ayauropus Ais NpoBeAeHHs JadopaTopHbIXx paboT: Jlabopatopus aTtoma,
TBEpJOTo Tena, sapa. OcHaienue: JlabopaTopHble yCTaHOBKH, U3MEPUTENIbHBIE TPHOOPHI 1715
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IpOBeIeHUS J1a00paTOPHBIX padoT:

1.JIaGoparopnas ycranoBka ais "M3ydenus BHemHero hoTodddexra".

2. YcraHOBKA /I M3y4YEHUsS CIIEKTpa aromMa BOAOPOJA U OIPEACTCHHS IMOCTOSHHOM
Pun6epra.

3. YcranoBka nabopaTopHas 171 OTIpeIeIeH s MOTEeHIMalia BO30Y K ICHH Ta3a.

4. YcTraHOBKa JIs ONpeIeNIeHUs ATUHBI TpoOera 4acTull B BO3TyXeE.

5. M3mepurens ckopoctu cuera YUM2-2.

6. Monoxpomaropst MYM-1.

7. Mynstumetps APPA 205, 207.

8. Ocimmtorpad nyxkananpHbi GOS-620 FG.

9. MepuTenbHbI HHCTPYMEHT.

Y4eOHble ayAuTOpUM [UISl TPOBEACHHS] TMPAKTUYECKUX 3aHATHI, TPYNIOBBIX U
WHIVBUAYAIBHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOISI W TPOMEKYTOYHOM aTTeCTalUU.
OcHamenue: MHTepakTUBHAs AOCKa, IPOEKTOP. Jlocka, MyJIbTUMEIUUHBIN IPOEKTOP, SKPaH.

[Tomernenust st caMoCTOATENBHOM paboThl o0yuatomuxcs. OcHamenue: [lepconababie
komibioTephl ¢ maketom MS Office, ¢ BbixogoM B MHTEpHET M C JAOCTYIIOM B 3JICKTPOHHYIO
nH(pOPMAIIMOHHO-00PA30BATENIBHYIO CPEAY YHUBEPCHUTETA.

[Tomemenne s XpaHeHus U NpodUIAKTHYECKOro OOCTYXUBaHUS Yy4eOHOTO
obopynoBanus. OcHamenne: CTemaxu s XpaHeHUsT yueOHO-METOUYECKON TOKYMEHTAIUH,
CTeIJIaXXU U celdbl NI XpaHeHUs y4deOHOro oOOpyHOBaHUS, MHCTPYMEHTHI Uil PEMOHTA
000pyT0BaHUs.
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Hpuioxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSTEIbHOM PadoThl 00y4ar0UXCs

ITo mucunmnze «du3nka ¢ 3EMEHTaMU KBAHTOBOM MEXaHUKW IPEAYCMOTPEHA
ayJIUTOpHAs U BHEAYAUTOPHAsl CAMOCTOsATENbHAs paboTa o0yJaromuxcs. AyIuTopHas
caMoCTOsITeNIbHAsL PaboTa CTYIEHTOB BBIMTOJIHACTCS HA JIAOOPATOPHBIX 3aHATHUSAX IO 33/TaHUIO
npernoaaBaress U noj ero KoutpojeM. OHa MPOU3BOJUTCS B BUJIE BBITIOJHEHUS J1a0OPATOPHBIX
paboT, oTuera mo Jab0paTOPHBIM paboTaM U CIa4H KOJUIOKBHYMOB.

BHeaynuTopHas caMocTosITebHAS paboTa 00yJaroIUXCs 3aKIII09aeTCs B MPOPadbOTKe
JICKOIMOHHOI'O MaTCpuraia, pClICHUN MHAUBHUAYAJIbHBIX 3a4a4, IIOAIOTOBKEC K BBIIIOJIHCHUIO
nabopaTopHEIX paboT, 00paboTKe Pe3yabTAaTOB ATUX PabOT (pacueTsl, TpadKH, BEIBOJ), & TAKIKE
B IIOAT'OTOBKC K KOJUIOKBUYMAaM.

Ilepedyennb J1adopaTOpPHBIX padoT:
2 cemecTp

1. JI. p. Ne 1 «IIpumeHeHNE 3aKOHOB COXPAHEHUSI ISl ONIPEIEIEHHUSI CKOPOCTH MOJIETA MyJIN»

3. JI. P. Ne 4 «MccnenoBanue BpallaTeabHOrO IBUKEHUS TBEPAOrO Tejla BOKPYT HEMOIBUKHOU
ocH»

4. JI. p. Ne 5 «Ormipenienenue XxapakTepUCTHK 3aTyXaOIUX KOJIeOaHUH (pU3MUECKOro MasiTHUKA
5. JI. p. Ne 7 «Onpenenenue cKOpocTy 3ByKa B BO3yX€ METOAOM CTOSTUEN BOJIHBD

3 cemecTp

1. JI. p. Ne 32 «Onpenenenue paanyca KpUBU3HbI JIMH3BI U [TOJIOCHI TPOMYCKAHUS CBETO(PUIIBTpaA C
noMoIkko kKosery Herorona»

2. JI. p. Ne 34 «Onpenenenuie JIMHBI CBETOBOI BOJHBI U XapaKTEPUCTUK TUPPAKIIMOHHON
pELIeTKI

3. JI. p. Ne 36 A «MccnenoBanne XapakTEPUCTUK BaKyyMHOTO (DOTODIIEMEHTa

4. JI. p. Ne 37 «M3yuenue 3akona Ctedana-bonpimana. Onpenenenue 3aBUCUMOCTH
HHEPTEeTUYECKOW CBETUMOCTH HArpeToro Teja OT TEMIIEPATypPhD»

5. JI. p. Ne 42 «3y4yeHue cniekTpa U3JIydyeHHs aToMa Bogopoa. OnpezeneHue riiaBHbIX
KBAHTOBBIX YHCEN BO30YXK/IEHHBIX COCTOSIHUNA aTOMa BOAOPOAa»

IlepeueHb BONPOCOB K KOJIOKBHYMAaM:
2 cemecTp
Knaccuueckas mexanuka

1. Tlonstue paamyc-BeKTOpa, CKOPOCTH M YCKOPEHHs MaTepuaibHo Touku. CpemaHue u
MI'HOBEHHBIE BEJTUUYHHBI.

2. Ilpsmas m oOparHas 3ama4nl MeXaHWKW. Ponp HavanpHBIX ycinoBuil. [lepememenue u
IIPOWICHHBIN IIyTh.

3. JIBmwkeHHWe Mo OKPYKHOCTH. YTOII IIOBOPOTA, YIIIOBasi CKOPOCTh M YTIIOBOE YCKOPEHHE.
CBs13b YIVIOBBIX U JIMHEWHBIX BEJTUYHH.

4. KpuBonuHeliHOe IBIKEeHHE. TaHTEHIIMAIbHOE M HOpMalbHOE yckopenwme. IlomHoe
YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHUEM.

5. MWueprmanpHbie  cUCTeMBI  oTcuera. [IpuHmmm  oTHocuTenbHOCTH [ aymmmes.
[TpeoOpazoBanus ["anumes.

6. Ilonstue cunbl, Maccel W uMmmyibca. [lpunnun cynepno3unuu. OCHOBHOM 3aKOH
JUHAaMHUKH IIOCTYIIATENbHOrO ABMKEHUSA. Tperuii 3akoH HeroToHA.

7. MoOMEHT MMIyJIbCa M MOMEHT CHJIbI OTHOCHTEIbHO TOYKH. OCHOBHOE YypaBHEHHE
JUHAMHUKHU BpallaTEIbHOTO IBHIKEHUSI.
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8. Bpamenue BOKpYr HEMOJBI)KHOM ocu. MOMEHT MHepIuH TBepiaoro Tena. Teopema
[ITeitnepa.

9. Amnanorus xapakTE€pUCTHK U YpaBHEHHH OCTYNATEIbHOTO U BPAIATEIBHOTO ABHKEHHUS.

10. Unrerpansl auxeHus. CBA3b 3aKOHOB COXPAHEHUS C CUMMETPHUSIMH IIPOCTPAHCTBA U
BPEMEHH.

11. 3amkHyTas cucreMa. 3aKOH COXPaHEHHs IIOJTHOI'0 UMITYJIbCa CUCTEMBI Tell.

12. 3akoH coxpaHEHUSs MOJHOTO MOMEHTA UMITYJIbCa CUCTEMBI TElL.

13. PaGota u MmomHocTh. KuHeTndeckas sHeprusi MOCTYNATEJIbHOTO M BpaIATEIbHOIO
JIBUKECHUSI.

14. KoncepBaTuBHBIE U AUCCUNIATUBHBIE CHIIbl. PaboTa KOHCEPBATUBHBIX M TUCCUIIATUBHBIX
CHIL

15. IloreHumanbHas F3HEPrus. 3aKOH COXPaHEHUsI TOJTHOW MEXaHHMUYECKOW IHEPTUu.

16. CBsi3p MeXay CHUJIOW U TOTEHIMAIbHOW »JHepruedl. J[Ba cmocoba omnmcaHus
B3aMMOJCHCTBUS.

17. Coynapenue nByx Ten. YIpyruil u Heynpyrui yjaap.

Mexanuueckue Konedanus u 60anbl

YpaBHEeHHE TapMOHUYECKHUX KOJIeOaHHI 1 ero penieHne. XapaKTepUCTHKH KOJIeOaHHI.
MaremaTnueckuil 1 Gpu3NYECKUN MasITHUKH.
CrnosxeHue rapMOHUYECKUX KOJeOaHUN OJTHOro HarpaBieHus. buenus.
CrnoxeHune nepneH MKy IIpHbIX Kojebanuil. @uryps Jluccaxy.
VYpaBHeHUE 3aTyXaloMUX KOJIeOaHU U ero pelieHue.
XapaKkTepUCTHKH 3aTyXalOUIUX KOJIeOaHui.
DHeprus rapMOHHYECKUX U 3aTYXaIOIIUX KOJIeOaHU.
Brinyxennsie koneOanus. Peonanc.
[Tonepeunsle 1 MPOIOJIbHBIE BOJIHBI. XapaKTEPUCTUKHU OEryIeil ynpyroi BOJIHBI.
10 CKopocTb pacnipocTpaHEHMs YIPYTHX BOJIH.
11. Knaccudukauus BoaH no ¢opme BoaHOBOW moBepxHocTU. Ilnockas, chepuueckas u
LWIMHPUYECKasl BOJIHA.
12. BonmHOBOE ypaBHEHHE. YpaBHEHHE JIyda, YpPaBHEHHE IUIOCKOH BOJHBI, BOJHOBOE
ypaBHEHHE B 00ILIEM BHJIE.
13. BekTop ImIOTHOCTH IMMOTOKA YHEPTUH.
14. Hanoxxenue ynpyrux BojH. CTosidasi BOJIHA U €€ OCOOEHHOCTH.
15. KonebGaHnue HaTSIHYTOW CTPYHBI.

©CoNo~wWNE

Cneuuaﬂbnaﬂ meopusa OmHocume/ibHocmu U OCHO6bl AHATUMUUECKOU MEXAHUKU

[TocTynare! DiiHIITEHHA.
3aMeIJIeHHe BPEMEHH.
JlopeH1eBO COKpalIeHUE JJTMHBI.
PenstuBucTckue naBapuanTel. IHTEpBAa.
PenstuBucTCKM1 UMITYJIBC.
[TonHas sHEPTHUS U YHEPTUS TOKOS YACTHUIIHI.
CBs13b Macchl, PHEPTUU U UMITYJIbCA.
3aKOHBI COXPAHEHUS TIPH PEISITABUCTCKUX CKOPOCTSIX.
Tunsl Mexanuwdeckux cucteM U cBsizell. Cremenu cBoOoabl. HesaBucumblie u
0606H1eHHHe KOOP/IMHATHI.
10. OGoO1eHHbBIE CUITBI, TOTCHIIUATbHAS U KHHETUYECKast DHEPTHsL.
11. Bapwuarnmonnsrnii npunnumn. @yukius Jlarpanxka. Jlelicteue o ['amunbToHY.
12. Vpasuenue Jlarpanxa B 0000IIEHHBIX KOOPAWHATAX.
13. Teopema 00 M3MEHEHNH TTOJIHON YHEPTHUH.
14. ®ynknus u ypaBHeHue ['aMHUIbTOHA.
15. Kanonunueckue npeoOpazoBaHusl.

LCoNoOA~AWNE

3 cemecTp
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Bonnosas onmuxa

1. Tlomarme wHTepdhepenuuu. [lpuHOMI Cynmepmo3WIUMM  JUIS  CBETOBBIX  BOJH.
Habmtonaembie u HeHAOMI0Ja€MbIe BETUYMHBEI.

2. KorepeHTHble M HEKOTepeHTHbIE BOJIHBL. CIIO)KCHHE HMHTEHCUBHOCTEH. Y CIIOBHA
YCUJICHUS ¥ OCJIa0JICHHsI CBETA.

3.  Onrtuyeckuii myTh cBeTOBOrO Jyda. CrOCOOBI M3MEHEHUS] ONTHYECKOTO IyTH CBETOBBIX
BOJIH.

4. CBs3b ONTHYECKOM PAa3HOCTH X0/1a C pa3HOCTHIO (a3. Y CIOBUS MaKCUMyMa 1 MUHUMYMa
UHTEpEPEHITHH.

5. Cxewma IOnra. YcnoBus HaOmroeHUsT HUHTEPPEPCHITUH.

6. HuTepdepeHiys B TOHKHX IUICHKAX B OTPAXKCHHOM U POXOJISIIEM CBETE.

7. Cxewma mig gHaOmronenus koielr HerotoHa.

8. SBnenue mudpakunu. OcodbeHHOCTH AudpaKuu cBeTOBbIX BoyH. ludpakius Openens
u Opaynrodepa.

9. Ipunnun [roiirenca-®Openerns.

10. Mudpaxus Openens Ha KpyrioM oTBepcTHH. 30HbI DpeHerns.

11. Mudpaxmus Opaynrodepa Ha y3KOH TPIMOTUHEHHON HIETIH.

12. TudpaxuuronHas pemerka. OCHOBHbIE XapaKTEPUCTUKU AU(PPAKIIMOHHON PEIIETKH.

13. VrnoBas nucnepcus U paspemniaronas cnocoOHOCTh AU(PPAKIIUOHHON PEIICTKH.

Keanmoesan npupoda U3/TYUCHUA U OCHOGHblE NOJI0XCCHUA KBAHMOBOU MEXAHUKU

TemmoBoe nsmyuenue abcomroTHO YepHoro Tena. 3akon Ctedana — boiapimana.
3akon cMmentenns Buna. 'mnoresa Ilimanka.

OHeprus u umnyibc GporoHa. /laBneHue cBera.

dotorddext. 3akonsl poTorddexra. KpacHas rpanuna gporosddexra.
®opmyna DiHIITENHHA. PenaTuBUCTCKUN U HEPEISITUBUCTCKUN POTOIPPEKT.
TopMO3HOE PEHTTEHOBCKOE U3ITyUEHHUE.

Opdext Komnrona. ®opmyna KomnroHa.

KopnyckynspHO-BOIHOBOM Ayanu3M CBETa. BOIHOBBIE CBONCTBA YAaCTHULI.

JlinHa BoJIHBI 1e bpoiins U ee SKCIIEpUMEHTaIbHOE NOITBEPKICHUE.

[Tpunuun HeonpenenenHoctu I'elizenOepra. CooTHOIIEHNE HEOTIPEIETICHHOCTEMN.
BonnoBast pyHkIMs 1 ee cBoiicTBa. Y ciaoBue HOpMUPOBKH. [IpuHIMT cynepno3uium.
Omneparopsl BakHEHINX (U3HUECKUX BeJIUYUH. [leficTBUs ¢ onepaTopamu.

LCoNoR~WNE

e S
N e o

Keanmoesas mexanuxa

1. OcnHoBHas 3a/1aya KBaHTOBOM MexaHUKH. YpaBHeHue [IIpénunarepa.

2. CBo0OomHOE JIBMKEHUE YaCTHIIBI.

3. Yactuma B TOTEHIMATHHOH sIME C OECKOHEYHBIMH ¥ KOHEYHBIMH CTEHKaMHU.
KBanTOBaHue sHEPTUU.

4. TlpoxoxaeHHe YacTUIIBI Yepe3 MOTEHIIUANbHbIN 0apbep. TyHHenbHbBIN 2D (DEKT.

5. OO0ume cBoicTBa rapMOHHUYECKOTO OCIUIIIATOPA.

6. KganToBanne MomeHTa umimynbca. CoOCTBeHHBIE (DYHKIIMA M COOCTBEHHBIC 3HAYCHHUS
omneparopa MOMEHTA UMITYJIbCa.

7. JIBWKEHUE YaCTUIIBI B KYJJOHOBCKOM ToJie. BomHoBast hyHKITMS aToMa BOJIOPO/Ia.

8. MznmydeHue aToma BOI0pO/a M BOAOPOAONOI00HBIX cucTeM. CrieKTpasbHbIe CepUU.

9. CramuoHapHasi ¥ HECTallMOHAPHAS TEOPHS BO3MYIIICHHN.

10. [IpuHIMI TOXIECTBEHHOCTH OJUHAKOBBIX 4acTHIl. Bo3oHBl M ¢epmuonsl. IlpunHIum
[Taymnmu.

11. Cnun u cnuHOBas BoTHOBast PyHKIMs. [10JIHBI MOMEHT UMITYJIbCA AIIEKTPOHA.

12. Crnun-opOuTanpHOE B3anMojieicTBHE. TOHKAs CTPYKTypa aTOMHBIX CIIEKTPOB.

13. Artowm renws.

14. 3anmonHeHUE JIEKTPOHHBIX 000JI0YEK B MHOTOAJICKTPOHHBIX aTOMaX.
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15. Mounekyna. [Ipupona XuMHU4eCKOH CBA3H.
Ilpumepvt unouguodyanvhvlx 3a0ay
2 cemecTp

3aoaua 1 «Kunemamuka nocmynameabHo20 u pauiameibHo20 08UNHCEHU)

- - = 7 o
Pajinyc-BEKTOp 4aCTHULIBI U3MEHSETCA 10 3aKOHY 7 = t21 + 4t] — 2k (m). HaiiTu BekTOp
CKOPOCTH U, BEKTOP YCKOPEHUS @, MOJLYJIb CKOPOCTH M YCKOPEHUSI, a TAKIKE YrOJl MEKIY STHMH
BEKTOpaMU B MOMEHT BpeMeHH t = 2 C.

3aoaua 2 «/[lunamuka nocmynamenabHo2o u pauiameibHo20 08UNHCEHU)

Yepes 670K, UMeroluii popMy aucKa, TepeKuHyT mHyp. K KOHLAM MIHypa MpUBS3ajid IPY3HKM Maccoii
my; =100r u m, = 110 . C xakum yckopenuem OyayT ABMTaThcsl TPY3HKH, €CIM Macca m Ojloka paBHa
400 r? Tpenue npu BpaleHuy 6J0Ka HIYTOKHO MAJIO.

3aoaua 3 «3axonwi COXPAHERUA Inepcuu, UmMnyjibCa U MOMEHmMma UMnyJjibca)

UenoBek cTouT Ha ckaMbe JKyKOBCKOT0 U JIOBUT pyKoi M4y maccoit m = 0,4 Kr, neTsamui
B FOPU30HTAIBHOM HarmpaBieHuu co ckopocTeio v = 20 M/c. Tpaekropus msiua MpOXOAUT Ha
paccrossHuu r = 0,8 M OT BepTUKaIbHOM OcH BpalieHus ckaMbu. C Kako#l yrioBoi CKOPOCTbIO U
Ha4yHET BpalaTbCs cKambs JKyKOBCKOro ¢ 4eJO0BEKOM, MONMAaBIIMM MSAY, €CIM CyMMAapHbII
MOMEHT MHEPLIMH YEIOBEKA U CKaMbu paBeH [ = 6 Kr - M%?

3aoaua 4 «l'apmonuueckue u 3amyxaroujue Ko1edanuy

OpnHopoHBIN qUCK paguyca R = 13 cM MOXKeT BpalaThcsi BOKPYT TOPU30HTAIBHOM OCH,
MEPIECHINKYJISIPHOM K €r0 TUIOCKOCTU U MPOXOISIIEN yepe3 Kpaid nucka. Hailtu nmepuoa Manbix
KOJIEOAHUH 3TOTO JIMCKA, €CITU JIoTapu(PMUIECKUN TeKpEeMEeHT 3aTyxanust A = 1.

3aoaua 5 «Ynpyzue 6onnot»

B tpybke mmnHoii [ = 1,2 M Haxoautcs Bo3ayx npu temneparype T = 300 K. Onpenenutsb
MUHHMAJIbHYIO YaCTOTY BO3MOXHBIX KOJI€OaHUH BO3AYIIHOTO CTONI0A Vi, B JIBYX CIIydasx: a)
TpyOa oTKphbITa U 0) TpyOa 3aKphITa.

3aoaua 6 «Penamueucmckas Mexanuka)

B coGcTBeHHOM cucTeMe oTcueTa UMEeTCs MPSIMOYTOIBHUK ¢ COOTHOIIIEHHEM CTOpoH 4:5. B
KaKOM HaIpaBIIEHUH U ¢ KAKOW CKOPOCTHIO JOJDKEH JBUTATHCS ATOT MPSIMOYTOJIBHUK, YTOOBI B
1ab0paTOpHOI crucTeMe OTCUYETa OH BBITJIAEIN, KaK KBaapatT?

3 cemecTp
3aoaua 1 «Hnmepgepenyusn ceemosuix 0 1n»

Cdepuryeckast TOBEPXHOCTh MIIOCKO-BBIMTYKIION JIMH3BI COMPUKACAETCS CO CTEKIISTHHON
mIacTUHKOM. [IpocTpaHCTBO MEX Ty JIMH30M M TUTACTUHKOM 3aIIOJIHEHO CEPOYTIEPOIOM.
[TokazaTenu mperoMIICHUS JIMH3BI, CEPOYTIIepOa U MNIACTUHKHU PaBHBI COOTBETCTBEHHO N = 1,5,
n, = 1,63 u n3 = 1,7. Panuyc kpuBU3HBI chepuueckoit moBepxHocTu uH3bI R = 100 cmM.
Onpenenuth paauyc MaToro TeMHOro koJibiia HetoToHa B oTpaxkenHom cBete ¢ A = 0,61 MKM.

3aoaua 2 «/[lugppaxuusa ceemoewvix 6011»
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Ha nudpaxumonnyro perrerky mamunoi 1=1,5 mm, cogepxkamryto N=300 mrpuxoB, magaer
HOPMaJIbHO MOHOXPOMATHYECKUH CBET C IIUHON BOJHBI A=550 HM. Ompenenure: 1) yucio
MaKCHUMYMOB, Ha0JII0JITa€MbIX B CIIEKTpe AU(PPAKIIMOHHON peIIeTKH; 2) yroJl, COOTBETCTBYIOIIUI
MOCJIEAHEMY MaKCUMYMY.

3aoaua 3 «Keanmoeaa npupooa uznyueHusn»

OnpeaenuTh SHEPTHIO, TPUXOISIIYIOCS Ha JIEKTPOH otaauu npu dddekre Komrrona, eciu
paccesinue (poTroHa mpoucxoaut Ha yroy 6 = /3. DHeprus (OTOHA 10 pacCesTHUS & =
0,58 M3B. ITox kakuM yriiom OyAeT IBUTAThCS SJICKTPOH OTAauN?

3aoaua 4 «Bonnoesie ceolicmea uacmuuy»

JlnuHa BOJIHBI M3aydaeMoro atomom (orona cocrabiser A = 0,6 MKkM. Bpems xuzHu
atroMa B BO30yxaeHHOM coctosaun T = 1078 ¢ . Onpenenure OTHOLIEHHE €CTECTBEHHOM
HIMPUHBI SHEPTETUYECKOTO YPOBHS K YHEPTHH, U3Ty4YEHHOW aTOMOM

3aoaua 5 «llomenyuanvhvie amol u IHEpeemuyecKue dapvepvL)

OJEeKTpOH HajeTaeT Ha ciaabompo3payHblil MPSIMOYTOJNbHBIM NOTEHIMAIbHBIN Oapbep
BoicoToii Uy = 7,63 3B u mmpunoii | = 3-1071% M. Dueprus yacTuupl B IBa pa3a MeHbIIE
BBICOTHI Oapbepa. OnpenenuTh BEPOSATHOCTD, C KOTOPOH YacTHUIla MPOIeT yepe3 6apnep.

3aoaua 6 «BooopodonododHbie cucmempl u u3iyueHue amomoe»

¥V Kakoro Bo10poA0I0/100HOr0 HOHA Pa3HOCTh JIIMH BOJIH I'OJIOBHOM JinHUM cepuu [lamena
Y KOPOTKOBOJIHOBOM T'PaHMIIbI CIIEKTPA TOM K€ Cepuu cocTaBisieT 263,7 um?

3aoaua 7 «Teopusa 6o3myuienuiin

Yacruia Macchl m JIOKaIH30BaHA B OECKOHEYHO IITyOOKOM MOTEHIIMAIbHOH siMe mmpHuHbl [. Ha
Hee HaJI0XKEHO BO3MYIICHHE BHA

Voo 0<x<l/4
Vix)=:0, [/4<x<3l/4.
VO! 3l/4 S X S l

Uemy paBHa SHEprusi OCHOBHOTO COCTOSHUSI YacTHUIIBI C YYETOM IEpPBOIO MOpSAJKAa TEOpUU
BO3MYILIEHUI?

17



IIpuioxenne 2

OueHovHBbIEe CpeCTBA A5 NPOBeIeHNUs IPOMEKYTOUYHOMH aTTecTAlMN

a) [lnanupyemsble pe3yabTaTbl 00y4eHHs U OLIEHOYHbIE CPEACTBA /1JIs1 MPOBeEIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

Kon
WHIUKAaTOpa

Nunuxarop
OCTHIKEHUSI
KOMIIETEHI[UHA

OneHouHble CpeCTBa

OIIK-1 — cnocoden MNPUMEHATDb €CTCCTBEHHOHAYYHbIC U oﬁmenﬂmeﬂepnme 3HaHUud,
METOAbl MATEMATHYECCKOT0 aHAJIU3A U MOACTUPOBAHHUSA, TCOPECTUHICCKOIO "
IKCHCPUMECHTAJBHOI'O UCCJICT0BAHUN B HpO(l)QCCI/IOHaJILHOﬁ JACATCJIBbHOCTH

OIIK-1.1

Pemraer crangapTHsie
npogeccuoHaIbHbIE
3a/1a4u ¢
IIPUMEHEHUEM
€CTECTBEHHOHAYUYHBIX
1 OOILEUH)KEHEPHBIX
3HAHUM, METOJI0B
MaTEMaTH4eCKOIro
aHanu3a u
MO/IETTUPOBAHUS

TecToBbIE BOIIPOCHI K 3a4Y€TaMm:

1.

C KakuMH yTBEP>KJIEHUSIMU OTHOCUTEIBHO CKOPOCTHU
nepenayn mHGOpMaru Bel cornmacHsl? Bribepute
HECKOJIbKO OTBETOB.

Hu ogHO MaTepuanbHOE TeI0 He MOXKET IBUTaThCS CO
CKOpPOCTBIO, TpeBbIIIAONIEH CKOpocTh cBera. Ho
uHbopMalMg HeMaTepHaibHa, TOITOMY MOXKET
nepenaBatbCsi ¢ JI00OH  CKOPOCTBIO,  Jlaxke
0OECKOHEYHO OOJIBIIION.

Ckopocth mepenaun HMH(pOpPMALMKM  ONpPEIENIeTCs
IPYMIIOBOM CKOPOCTHIO BOJIHOBOTO mnakera. daszoas
CKOPOCTb CBSI3aHa C MEPEMEIICHUEM OIpeaeIeHHON
(a3bl BOJIHBI.

B cpene, obmanaromeii qucnepcueit, BOJIHOBOM MakeT
pacIuIbIBaeTCsl, U CKOPOCTh Mepeaayu MHPopMaruu
CHM>KAETCS.

Hns nepenayn
MOCJIEZI0BATEIBHOCTD
KOTOpBIX HECEeT OJHH OWT.
CKOpOCTh Tepelayd HUH(OpMaluH,
COKpallaTh JUIMTEIbHOCTh UMITYJIECOB.

COO0IIEeHU UCIIOJIb3YETCS

HMITYJIBCOB, Ka)KI[LIfI nu3
YroObl MOBBICUTH
HE00X0UMO

IloctaBbTe B COOTBETCTBUE BU/J KOMHBIOTepHOﬁ
MBIIIW U IIPUHIUIT €€ )I@f/iCTBI/ISI

Mexannueckas

nepeaada CUurHajia OT ABHXKCHUSA
IIapuKa Ha JaTYUKU

Ontuyeckas

(dhoTorpadupoBaHue IEPEIBIKCHIS
MBIIIIU C BBICOKOH YaCTOTOM,
paboTaeTr Ha TJIaIKNX
MTOBEPXHOCTSIX

Jlazepnas

(bukcanus nepeIBUKEHUS MBILIN
ANEKTPOMArHUTHBIMH BOJTHAMHU
MaJIOi IJTMHBI BOJIHBI, pa0OTaeT Ha
IICPOXOBATHIX MMOBCPXHOCTAX

Tpex6on

yIIpaBJIeHUE KYPCOPOM IPH
MTOMOIIIHY IIapHKa ¢
WCTIOJh30BAHUEM ONTHYECKHIX
JTATYHKOB

I'upockonuueckas

paciio3HaBaHUEC ABHUXKCHUA HE
TOJIbKO Ha ITOBCPXHOCTH, HO U B
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Nunuxarop

Kon
JTOCTHKEHUSI OueHoYHbBIE CPEACTBA
UHAMKATOpa
KOMITIETEHIINH
\ \ IPOCTPAHCTBE
3. B uem 3akmroyarcs OCHOBHOE OTJIMYME KBAHTOBOTO
KOMIIBIOTEpa OT 0OBIYHOTO?
e  OOBIUHBIN KOMITBIOTEP SBJSIETCS PEAbHBIM
YCTPOMCTBOM, a KBAHTOBBIN THIIOTETHYECKUM.
e  OObIUHBINA KOMIBIOTEP paboTaeT B
MaKpPOCKOIMMYECKUX MacITabax, a KBAHTOBBIN B
00JacT MUKpOMHUpA.
e  OObIUHBIN KOMIIBIOTEP ONIEPUPYET OUTAMH,
CIIOCOOHBIMU IIPUHUMATh 3HaYeHus 0 wim 1, a
KBAHTOBBII KyOHTaMU, KOTOPbIE MOT'YT HaXOIUThCS B
CYNEPIO3HIMU JBYX COCTOSIHUM.
e B 00bIYHOM KOMIBIOTEPE YUCIIA 3AMUCHIBAIOTCS B
JIBOMYHOM KOJI€, 2 B KBAHTOBOM B JICCSITHYHOM.
OIIK-1.2 Pemaer TecToBbIe BONPOCHI K 3a4eTaM:
npodeccuoHanbHbIe
3a/1a4u ¢ 1. U3 nmnepeuncneHHBIX HocuTenel  uHOpMAIUU
IIPUMEHEHUEM BI>I6epeTe T€, B OCHOBC 3allMCH KOTOPBLIX HC
METOJIOB UCIIONIB3YIOTCS ANEKTPOMArHUTHBIE SIBJICHUS
TEOPETUYECKOTO U (HECKOJIbKO BApUaHTOB)
AKCTIIEPUMEHTAIBHOTO
HCCTIe0OBaHUS * Hepq)OKaE)Ta
e  JIa3epHBINA TUCK
e (dotorpadus
e ToOJIOrpamMma
®  TpaMIUTaCTUHKA
®  KapTa mamsTu
®  KECTKHHU OUCK
2. [TlocraBbTe B COOTBETCTBHUE KOMITOHEHT

COBpPEMECHHOI'O KOMIIBIOTEPA U (1)I/IBI/III€CKO€ SABJICHUC,
KOTOPOC JICKHUT B OCHOBC €TI0 q)YHKI_[I/IOHI/IpOBaHI/I}I.

DIIAII-HaKONUTENIh

HN3menenue u perucrpauus
JJIEKTPUYECKOTO 3apsaa B
KapMaHe
MOJYIPOBOTHUKOBOM

CTPYKTYPBI

KuakokpucTamimyecKuii
MOHHTOP

IToBopoTt MJIOCKOCTh
MOJISIPU3ALUN TPOXOISAIIETO
CBETa  IPOMNOPLUUOHAIBHO
MIPUIIOKEHHOMY
HAIPsDKEHUIO.

Bunuecrep

N3menenue OpUEHTALIUU
MarHuTHBIX MOMEHTOB
BHYTpH (heppOMarHUTHOTO
MaTepuaia

Komxonkn

B3aumonaelictBue
MAarHUTHOT'O
HOCTOSSHHOT'O

T10JI41
Marsmtra ¢
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Kon
WHMKATOpa

Nunuxarop
OCTHIKEHUSI
KOMIIETEHI[NHA

OneHouHble CpeacTBa

‘ IMPOBOJOM KAaTYIIKH ‘

Kak MOXHO 3amMTUTBCS OT 3JIEKTPOMArHUTHBIX
nomMex mpu nepeaade uHbopmanuu? Bribepute
HECKOJIBKO OTBETOB.

KCIIOJIb30BaTh 3KPAaHUPOBAHHYIO BUTYIO NIApy
HCIIOJIb30BaTh ONTOBOJIOKOHHBIN Kabelb

HE TMPOKJIAJbIBaTh  Kabenb  BONM3M  JIMHHMA
ANeKTpoIepesad

KCIIOJIb30BaTh OJIMH MPOBOJ IS 3a3€MJICHUS
YMEHBIIUTH MOJIOCY MPOITYCKaHUS CETH
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0) Ilopsanox mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH
OLICHUBAHUS:

CormnacHo y‘ie6HOMy IUIaHY BUJaMHU HpOMeX(YTOqHOﬁ aTTcCTaluy MO0 JUCHHUIIIIMHC «Pusmka ¢
3JIEMEHTaMH KBAaHTOBOM MEXaHHKHUY SBISIOTCS 3a4eT U 3a4eT C OICHKOIA. 3auer IIPpOBOAUTCS B
BUIC CO6€C€,I[OBaHI/IH 110 TECOPECTUIECCKHUM BOIIpOCaM U IMPAKTUYCCKUM 3aJaHUAM.

Ilokazamenu u Kpumepuu ouenueanusn sauema:

— Ha OLEHKY «3auTeHo» (3-5 OauioB) — oOy4aromuiics MOKa3biBaeT C(HOPMHPOBAHHOCTH
KOMIIETEHIIMH, HaJIM4ue TBEPJbIX 3HAHUN MPOrpaMMHOI0 MaTepuaia, IpaMOTHOE U JIOTHYECKOe
U3JI0KEHWE Marepuana NIpu OTBETe, JOMYCKAIOTCS HE3HAYUTEIbHBIC OIIMOKH, YBEPEHHO
UCIIpaBIISIEMBbIE 10CIIE JONOIHUTENIBHBIX BOINPOCOB, NPaBUIbHbIE ACHCTBUSA MPU JIEMOHCTpPALMU
YMEHUI U HAaBBIKOB.

— Ha OLICHKY «He 3a4TeHo» (1-2 Oamia) — 00yJarONUIiCs MOKa3hIBACT, YTO PE3YJIbTAT O0yUCHHS
HE JOCTUTHYT, KOMIETEHIIMH HE C(HOPMUPOBAHBI, HE MOXXET MPEAbSIBUTH 3HAHHUS HA ypPOBHE
BOCTIPOM3BEJICHUSI M OOBSICHCHHS] MH(POPMAIMH, JaKe C MOMOIIBI0 HABOISIIUX BOIPOCOB, HE
CIOCOOEH MPOJIEMOHCTPUPOBATH YMEHUS U HABBIKH MPHU PEIICHUH MTPOCTEHININX 3a/1a4.

Ilokazamenu u Kpumepuu ouernueanus zauema c ouemcoﬁ:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOyyarouuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMI, BCECTOPOHHEE, CHCTEMaTH4Yeckoe U TIIIyOOKoe 3HaHHe
y4eOHOro MaTepuasia, CBOOOJHO BBINOJNHAET NPAKTHYECKUE 3aJaHMsl, CBOOOAHO ONEpUpPYET
3HAHUSMM, YMEHHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILIEHHON CII0)KHOCTH.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydarouiuiics JEeMOHCTPUPYET CpPeAHUH YpOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOMYCKaIOTCS
HE3HAYUTENIbHbIE OLIMOKH, HETOUHOCTH, 3aTPYAHEHNUS IPU BHIOJHEHUN MPAKTUUYECKUX 3a/JaHHMH,
nepeHoce 3HaHUK M YMEHHN Ha HOBBIE, HECTaHJAPTHBIE CUTYaIlHH.

— Ha OLIEHKY «yI0BJIETBOPHUTEJbLHO» (3 Oamia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIH
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIUI: B X0JI€ KOHTPOJBHBIX MEPONPUATHH JOMYCKaIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTHENIbHBIX 3HAHUIM, YMEHHUMN, HABBIKOB, OOy4aroUIuics
UCTIBITHIBACT 3HAUUTENIbHBIC 3aTPYJHEHUS NPU ONEPUPOBAHUU 3HAHUSMH U YMEHUSMH IPU UX
MEPEHOCE HA HOBBIC CUTYallNH.

— Ha OIICHKY «HEeYI0BJIETBOPUTEJIbHO» (2 Oamia) — oOyJaromIuiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUIeCcKOoro MaTepuana, JOMyCKaeT CyIlIeCTBEHHbIE OMHOKH, HE MOXET MOKa3aTh
WHTEIICKTYaTbHbIC HABBIKM PEIICHUS TPOCTHIX 3a,1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha

YPOBHE BOCIIPOU3BCACHUA U 00BsICHEHHS I/IH(I)OpMaI_II/II/I, HC MOXKCT MOKa3aTh MHTCJUICKTYAJIbHBIC
HAaBBbIKW PCIICHHA ITPOCTHIX 3a7a4.
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