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1 Ilesin ocBOEHMSI IMCUMILIUHBI (MOIYJISA)

Lenbto ocBOeHUSI AUCHUILTHHBI «DPU3HKA C 3JIEMEHTAMU KBAHTOBOM MEXAHUKI SIBIISETCS
(dbopMupOBaHHE Y 00yYaIONIUXCS CIIOCOOHOCTH MPUMEHSTh OCHOBHBIC 3aKOHBI KJIACCUYCCKOW U
COBpEMEHHOM (DM3HKH, a TAK)KE COOTBETCTBYIOIIUN (PU3UKO-MaTEMaTUYECKUIN anmapaT U METOIbI
MOJCIIUPOBAHUSA JUIsI PEIICHUS TEOPETHUYECKUX, MPUKIATHBIX M MPAKTUUECKUX 3aj1ad,
BO3HHUKAIOIINX B X0€ NpOodeCCHOHATBHON 1eATEeIbHOCTH.

2 MecTo quCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI IPorpaMmbl

Jucuuninna ®@u3nka ¢ 371eMEeHTaMu KBaHTOBOW MEXaHUKHU

BXOJIUT B 00513aTeJIbYI0 4aCTh y4€OHOTO I1aHa 00pa30BaTEeIbHOM POTrPaMMBI.

Jis  u3ydeHus — AMCUMIUIMHBI — HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHUSI AUCLUIUINH/ IPAKTUK:

HNudopmaruka

[TpuknanHas MaTeMaTHKa

3HaHus (YMEHHUs], BIaJIEHUs), MOTYYEHHbIE IPU U3yYEHUU JaHHOW JUCLMILIMHBI OyIyT
HEO0XOAUMBI 17151 U3YYSHUSI AUCHUTUINH/TIPAKTHK:

MopaenupoBanue

O06paboTka IKCIIEpUMEHTAIbHBIX JaHHBIX HAa OBM

OCHOBBI KBaHTOBOM MH(POPMATHKH

be3onacHOCTb KU3HEAEATETBHOCTH

3 Komnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHUS

AUCHUILINHBI (MOYJIs1) U IVIAHUPYEMble Pe3yJIbTaThbl 00y4eHust

B pesynbprate ocBoeHHs AMCHMIUIMHBI (MOaynst) «Pu3Mka ¢ 2JIEMEHTAMH KBAHTOBOMU
MEXaHHUKH

» 00yJaroIUIiCs JOJDKEH 00J1a1aTh CISAYIOIMMU KOMIETEHIMSIMHU:

KOI[ HHIUKATOpa I/IHIlI/IKaTOp JOCTHXXCHHA KOMIICTCHIINN

OIIK-1 CrocoGeH MpUMEHSTh €CTECTBEHHOHAy4YHble M OOLIEMH)KEHEpHbIE 3HAHHS, METOJbI
MaTEMaTHYECKOI0 aHajgu3a M MOJEIMPOBAHUS, TEOPETUYECKOTO U HIKCIEPUMEHTAIBHOTO
UCCJIIOBaHMsI B TPO(EeCCHOHAILHON JIeTEIbHOCTH;




OIIK-1.1

Penraer CTaHJApPTHBIC HpO(bGCCI/IOHaJIBHHC 3aga4yu  C IPUMCHCHHUEM

€CTCCTBCHHOHAYYHBIX W OONICHMH)KGHEPHBIX  3HAHWH,  METOJIOB
MaTEeMaTHYECKOI0 aHaIn3a U MOJICIIMPOBAHUS
OIIK-1.2 Pemaer mnpodeccuoHanpHbIe 3ama4d ¢ NPUMEHEHHEM  METOJIOB

TCOPETHYCCKOI'O M SKCIICPUMCHTAJIBHOI'O NCCIICJOBAHU A




4, CTpyKTypa, 00bEM U COlep KaHNe TUCUUILIHHBI (MOTYJIs)
OO01mmast TPy I0eMKOCTh TUCHHUTUINHBI COCTABIISICT / 3a4€THBIX SIUHUI] 252 akaj. 4acoB, B TOM YHUCIIE:
— KOHTaKTHas padora — 143,7 aka. 4acos:
—ayautopHas — 140 akan. 4acos;
— BHeayIUTOpHas — 3,7 aKaj. 9acoB
— camocTosTenbpHas padora — 108,3 akas. yacos;

CDopMa aTTeCTaluu - 3a4€CT, 3a4€CT C OLICHKOM

AynuropHas 3 s
o KOHTaKTHas paboTa E 5 dopma Tekymiero
=
& B aKaj. yacax 3} Bun KOHTPOJIS
Paznen/ rema 3 (B axaz. uacax) gz . p Kox
S 3 © | caMOCTOSITeIbHOI YCIIEBAEMOCTH U
JIHMCLMILTAHBL 5 = " KOMITETEHIIHH
O 25 paboThI MIPOMEKYTOUHOM
71a0. MpakT. | = & aTTeCTALMH
Jlek. = 1
3aH. 3aH. O &
1. Kimaccuueckass MeXaHHKa
IMpopaboTka
11 Kunemarnka JIEKIIUH, peleHne VH MBIy abHAS
MOCTYNaTEeILHOTO ul 2 2 2/0,51 7 WHIAUBUIYaJIbHBIX Y OIIK-1.1
3a/1a4a, KOJUTOKBUYM
BpaIaTeIbHOTO JBHKCHHS 3a/1a4, OJIrOTOBKA
K KOJUIOKBUYMY




ITpopaboTka
JIEKIUH, pellIeHHE
UHIMBUAYAIBHBIX

3aj1a4, IOATOTOBKA Oruer 1o
1.2 JuHamuka /1, Tor nabopatopHon
MOCTYIIATEIHLHOTO u 4 6/31 14 K BBITIOMHCHIIO 1 pabote Ne 4 OIK-1.1,
Y o0OpaboTka - OIIK-1.2
BPAIATEeIBHOTO JIBIKCHUS WHUBUAYaIbHAS
pe3ysIbTaToB
3a7ava, KOJUIOKBHYM
J1a00PaTOPHBIX
paboT, MOArOTOBKA
K KOJUIOKBUYMY
[IpopaboTka
JIEKIUH, pelieHne
WHIUBUAYaIbHBIX
AMBHALY Ortuer o
3aj1a4, HOArOTOBKA N
1a00paTOpHOI
1.3 3akoHBI COXpaHCHUS B K BBITIOJITHEHHIO U OIIK-1.1,
6 8/41 14 pabote Ne 1,
MeXaHHKe o0paboTka OIIK-1.2
HWHJUBU]lyaIbHas
pe3yIIbTaToB
3a7ava, KOJUIOKBHYM
71a00PaTOPHBIX
paboT, MOATOTOBKA
K KOJUIOKBUYMY
HWtoro no paszeny 12 |16/7,51 35

BOJIHBI

2. Mexannueckre KojaeOaHUS U




ITpopaboTka
JIEKIUH, pellIeHHE
UHIMBUAYAIBHBIX

OrtueT 110
3ajia4, MOArOTOBKA .
nabopatopHon
K BBITIOJTHEHHIO U OIIK-1.1,
2.1 Mexannueckue Koneoanus 6 8/41 14 pabote Ne 5,
o0OpaboTka OIIK-1.2
WHUBUAYaIbHAS
pe3ynabpTaToB
3aJa4a, KOJULIOKBHYM
11a00paTOPHBIX
paboT, MOArOTOBKA
K KOJUIOKBUYMY
[IpopaboTka
JIEKIUH, pelieHne
MHIUBHAIYaIBHBIX
MBHILY OrtueT 1o
3a7ia4, MOAr0OTOBKA .
1a00paTOpHOI
2.2 Yupyrue BOJIHBI 6 421 14 K BBITIOMHCHIIO 1 paborte No 7 OIK-1.1,
' o0OpaboTka - OIlK-1.2
WHIMBUIyaJIbHAS
pe3yabTaToB
3a/a4a, KOJUJIOKBHYM
71a00PaTOPHBIX
paboT, MOArOTOBKA
K KOJUIOKBUYMY
Wroro no pazgeny 12 12/61 28
3. PenaruBucTCcKass MeXaHHKa
[IpopaboTka
JIEKLUH, pelieHne
3.1 PensaruBucrckas WuguBupyansHas
4 2/0,51 7 WHJUBUyaIbHBIX JUHBHILY; OIIK-1.1
KHHEMATHKA ¥ THHAMHKA 3a7a4a, KOJUJIOKBHYM
3a7a4, MOArOTOBKA
K KOJUIOKBUYMY
HUroro no pazneny 4 2/0,51 7

4. AHanuTudeckasi MEXaHHKa




ITpopaboTka

4.1 OCHOBBI aHAJIUTHYECKOU JIeKIUH
6 4 4,2 LA, Komtoxksuym OIIK-1.1
MEXaHUKH MOJIrOTOBKA K
KOJUIOKBUYMY
HUroro no pazaeny 6 4 4,2
HUroro 3a cemectp 34 | 34/141 74,2 3a4ET
5. BonHOBas ¥ KBaHTOBAsI OTITHKA
[IpopaboTka
JIEKIUH, peleHne
WHIUBHUAYaITbHBIX
JIBHIILY: Ortuer o
3aja4, IOArOTOBKA 1a60PATODHO
5.1 WuTepdepennns K BBITOJIHEHHIO U patop OIlK-1.1,
4 421 4 pabote Ne 32,
CBETOBBIX BOJIH 00paboTka OIIK-1.2
WHIUBUAYaTbHAS
pe3yIbTaToB
3a7ava, KOJUIOKBHYM
J1a00PaTOPHBIX
paboT, MOATOTOBKA
K KOJUIOKBUYMY
[IpopaboTka
JIEKLUH, pelieHne
WHIUBUAYaIbHBIX
AMBHILY Ortuer o
3aj7a4, IOATOTOBKA 1260DATODHOI
5.2 Jludpakius CBETOBBIX K BBITIOJTHEHHUIO 1 patop OIIK-1.1,
4 421 4 pabote No 34,
BOJIH o0pabdoTka OIIK-1.2
WHIUBUAYaTbHAS
pe3yJIbTaToOB
3a7a4a, KOJUIOKBUYM
71a00paTOPHBIX

paboT, IOArOTOBKA
K KOJUIOKBUYMY




ITpopaboTka
JIEKIUH, pellIeHHE
UHIMBUAYAIBHBIX

Ortuer o
3aj1a4, MOArOTOBKa
nabopaTopHBIM
K BBITIOJTHEHHIO U OIIK-1.1,
5.3 KBaHTOBas onTHKA 4 8/31 6 pabotam Ne 36A u
o0OpaboTka OIIK-1.2
37, vHnuBHAYaTbHAS
pe3ysIbTaToB
3a7ava, KOJUIOKBHYM
J1a00PaTOPHBIX
paboT, MOArOTOBKA
K KOJUIOKBUYMY
Hroro no pazaeny 12 16/71 14
6. KBanToBas MexaHuka
[IpopaboTka
6.1 OcHOBHbIE HOJIOXKEHUS U JIEKIUH, pelieHne
. WunuBnayanbHast
MaTeMaTHYECKUAI arnmapar 6 4/11 4 WHAWBHUTYaIIbHBIX OIIK-1.1
o 3aJa4a, KOJUJIOKBUYM
KBaHTOBOW MEXaHHKH 3aj1a4, MOArOTOBKa
K KOJUIOKBUYMY
[IpopaboTka
JIEKLUH, pelieHne
6.2 YpaBuenue Ipéaunrepa 6 4/11 4 UH LIfIBI/I’ paHBHBIX VnuButyasHas OIK-1.1,
<P et p FUBHILY: 3a/1ava, KOJUTIOKBUYM OIlK-1.2

3aj7a4, IOATOTOBKA
K KOJUIOKBUYMY




ITpopaboTka
JIEKIUH, pellIeHHE
UHIMBUAYAIBHBIX

3a/1a4, [MOJArOTOBKA Oruer 1o
6-eSHT aJILH(E](B:II//IlﬁeM}S;e HIHOM ’ 4 6/31 6 K BBIIOJHCHUIO 1 Hi%%l;f;gi%“ OIIK-1.1,
HeHTp p o0OpaboTka P o OIIK-1.2
moJjie WHUBUAYaIbHAS
pe3ynabpTaToB
3aJa4a, KOJULIOKBHYM
J1a00PaTOPHBIX
paboT, MOArOTOBKA
K KOJUIOKBUYMY
IMpopaboTka
6.4 CrucTeMbl TOXIECTBEHHBIX 4 21U 21 JIEKITHA, KomtoksiyM OIIK-1.1,
YacTHI] MOJTOTOBKA K OIIK-1.2
KOJJIOKBUYMY
6.5 TlpuOmmxeHHBIE METOIBI Hpovpa60TI<a
JICKITHH, PEIICHHE
perienus NnnuBunyansHas OIIK-1.1,
4 4/11 4 HWHAWBUIyaJIbHBIX
KBaHTOBOMEXAHUYECKUX 3aJa4a, KOJJIOKBUYM OIIK-1.2
3a/1a4, IOIrOTOBKa
3a1a4
K KOJUIOKBUYMY
Wroro no pazgeny 24 | 20/71 20,1
Uroro 3a cemectp 36 |36/14U 34,1 320
Hroro no pucuuminze 70 | 70/28U 108,3 3HCT, 321CT €

OLICHKOM
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5 O0pa3oBare/ibHbIE TEXHOJIOTHH

B nporiecce npenoaaBanust AUCUUILTUHBI «PU3MKA C SIIEMEHTaMU KBAHTOBOW MEXaHUKI)
MPUMEHSIOTCS TPAAULIMOHHAS U MOYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

Hcnonp3yloTes CeayIOIue BUIbI JIEKITHIA:

BBOJIHAS JICKIIMS — B HayaJle Kypca W B Haydayle KaXJIOro cemMectpa (BBOJHBIN OJIOK B
COCTaBE JICKIIHH ),

JeKIHs-nHPOpMALHS — B 3TOH (POpPME H3JIaraeTcsi OCHOBHAS YaCTh MaTepHala,

0030pHas JeKUus — B 3aKIIOYUTEIbHOM YacTU M3y4YEHUS IUCUUIUIMHBI, MMOCBSIICHHON
COBpPEMEHHOM (U3MYECKON KapTUHE MHUpa, a TakKe IMpPU CHCTEeMaTH3alluu U 000O0IICHUH
OTJENbHBIX PA3/IeTIOB;

npoOsieMHasl JIEKIMSI — UCHOJB3YETCsl KaK 3JEMEHT B COCTaBe JIEKLMHU, KOI/a Iepen
CTYJICHTaMH CTaBUTCS HEKOTOpas MmpoOiieMa U MpeasiaraeTcs HalTH MOAXOIbl U MYTH K ee
pELIEHNIO;

JeKIUA-KOHPEPEHIIUs — Hay4YHO-TIPAKTUYECKOE 3aHSATHE C CHUCTEMOW JIOKJIAJ0B Ha
3aJIaHHBIE TEMBbI, IOITOTOBJIEHHBIX CTYIEHTaMHU.

JEeKIMS-BU3yallu3alusl — JIEKIMU C TNPUMEHEHHEeM (QHU3UYECKUX JEMOHCTpauuil ¢
OOBSICHEHHEM TPOUCXOMSIINX SIBICHUH, a TaKKe KOMITBIOTEPHBIX CHMYJSIUA MW y4eOHBIX
(GUIBMOB.

Bce BHBI EKITHIT IPOBOISATCS C UCTIONB30BaHUEM MYJIBTUMEIUHHOTO 000Dy IOBAHHSL.

CemuHapckue 3aHATHS BKJIIOYAIOT B ce0sl Takue MeToJbl OOy4eHHs, Kak ydeOHas
IIMCKYCCHSI, B X0JIe KOTOPOH CTY/ACHTHI M3JIaral0oT CBOE€ MHEHHE M OOMEHHMBAIOTCS B3TJISAAMU Ha
npobaeMy, IBpUcTHUECKas Oecesia, CTUMYJIMPYIOIIas KOJUIEKTUBHOE MBIIICHHE U COBMECTHBIN
MOMCK OTBETa Ha CPOPMYIIMPOBAHHBIN BONPOC WIIH 3334y, a TAK)Ke MHINBUIYyaIbHOE 00yUYeHNE,
KOTJIa CTYZICHTaM BBIJIAIOTCS 3aJJaHUS C YIETOM UX MHUBHIyaIbHBIX 0COOCHHOCTEM.

[lpu npoBereHUH 1a0OPATOPHBIX 3aHATHH MpPAaKTHKyeTcs pabota B koMaHue (2-4
4eNoBeKa) U ucronb3oBanue | T-MeTo 0B 11 00pabOTKH pe3yabTaToB JJa0OPATOPHBIX PadoOT.

6 YueOHO-MeTOAMUYECKOE 00ecTIeueHe CAMOCTOATeIbHO padoThl 00y4aommXcst
[IpencraBneno B mpuioxxeHuu 1.

7 OueHoYHbIE CPeACTBA AJIs IPOBeAeHHUs POMEKYTOUHOH aTTecTalluM
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[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTO1HYecKOe H HH(OPMAIIMOHHOE 00ecnevyeHue JUCIUNIMHBI (MOYJIs1)

a) OcHoBHas JIUTEpaTypa:

1. Ky3ueuoB, C.M. ®wuszmka: Mexanuka. MexaHudeckue KoyieOaHHS W BOJIHBL
MoinekyisipHas ¢usuka. TepMmoauHamuka [DiaeKTpoHHbId pecype] @ Yuebnoe mocobue / C.H.
Ky3nenos. - 4-e u3z., uctp. u gon. - M.: By3osckuii yueOnuk: HULl UHOPA-M, 2014. - 248 c. —
Pexum J0CTyTa: http://new.znanium.com/bookread2.php?book=412940 - ISBN
978-5-16-101026-6

2. KysnenoB, C.M. ®usuka. BomnnoBas onrtuka. KBaHTOBas mnpupoma HU3IydeHHs.
DJeMEeHTBI aTOMHOM U siiepHol (usuku [DnekTponHbIi pecype] : Yued. noc. / C.U. Ky3Henos,
AM. Jlunep - 3-€ uzn., nepepad. u gon. - M.: Byzos. yue6.: HUL] UHOPA-M, 2015 - 212 c. —
Pexxum  pocryma: http://new.znanium.com/bookread2.php?book=438135  — ISBN
978-5-16-100426-5

3. Mo3zoneBckas, T.B. OcHOBBI KBaHTOBOW MEXaHUKH W (U3UKU aTOMa [DIEKTPOHHBIHI
pecypc] : yuebnoe mocodue / T.B. Mozonesckas, F0.B. ®ununmenko ; mox pexa. npod. B.A.
SAxumoBa. — MockBa : HWH®PA-M, 2020. - 108 <c¢. - Pexum ngocryna:
https://new.znanium.com/read?id=346851 - ISBN 978-5-16-107648-4
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0) lonotHUTEILHAS JIATEpaTypa:

1. Tantmaxep, ®@.P. Jlekiuu o aHATUTHYECKON MeXaHUKe [DIIeKTpOHHbBIN pecypc] : YuebHoe nocobue s By30B /
®.P. I'antmaxep ; mox pen. E.C. Ilaraunkoro. — 3-¢ uzn. — M.: ®U3SMATIIUT, 2001. — 264 c. - Pexxum pocryna:
https://new.znanium.com/read?id=199817 - ISBN 978-5-9221-0067-0

2. Haseimos, A. II. Kypc nekmuii mo kBaHTOBOM MexaHWKe. MaTeMaTHYeCKHi ammapaT KBaHTOBOW MEXaHUKH
[DnexTponHblii pecype] : yueoHoe mocobue / A. Il. JaBbyioB ; MI'TY. - [2-¢ u3a., moaror. mo meu. u3a. 2014 r.]. -
MarnuTtoropck ) MITY, 2015. - 3ara. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1444.pdf&show=dcatalogues/1/1123965/1444.pdf&view=true

3. @upranr, E.B. PykoBoAcTBO K pelieHuto 3amad mo Kypcy obreit ¢pusuku [Tekcr] : Yuebnoe nocodue / E.B.
@upranr. — 3-¢ u3n., crep. — CII6.: M3narensctBo «Jlanby, 2008. — 352 c¢. — ISBN 978-5-8114-0765-1

B) Meroauyeckue ykasaHus:

1. Mexanuka. MonekyssipHast (GH3MKa U TEPMOJMHAMUKA [DIEKTPOHHBIN pecypc| : 1a00paTOpHbIA MPaKTHKyM /
E.H. Acramnos, 3.H. botaega, JI.C. [lomkenkoBa u ap. ; MI'TY. - Marautoropck : MI'TY, 2016. - 3ari. ¢ TUTYJ. KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true

2. du3KKa TBEPJOro Teja, aToMa M aTOMHOTO sipa [DJeKTpoHHBIN pecype] : yuebHoe mocobue [ By3oB] / C.A.
Bbyrakos [u np.] ; Marauroropckuii roc. rexuuueckuid yH-T uM. I'. 1. HocoBa. - Marauroropck : MI'TY um. I'. U1. Hocosa,
2019. - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true

r) [Iporpammuoe oGecneuenue u UHTepHeT-pecypcenb:

IIporpammHoe obecnieueHue
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Haumenosanue I10 No norosopa Cpok nercTBuUs JIMIIEH3UN
MS Windows 7 11-1227-18 ot 08.10.2018 11.10.2021
Professional (s kimaccoB)
MS Windows 7
Professional (st H-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 Ne 135 o 17.09.2007 GeccpodHo
Professional
7Zip cB000JIHO pacrpoctpansemoe [10 OECCPOUHO
FAR Manager cB000AHO pacnpocTpansemoe 10 6eccpoyHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanue xypca CchlIKa

DnexkrpoHHas 0a3za nepuoanueckux u3ganuii East View Information

Services, OO0 «MIBUC»

https://dlib.eastview.com/

HanuonaneHas  MHQOpMaIMOHHO-aHATUTUYECKas]
Poccuiickuii nnaexc Hayunoro uutuposanus (PMHLI)

cucTreMa

~ |URL: https://elibrary.ru/project_risc.asp
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[Touckosas cucrema Axkagemus Google (Google Scholar)

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

Wudopmannonnas cucrema - EnuHoe OKHO nocTyma K
MH(OPMALIMOHHBIM pPecypcaM

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

9 MaTepHaJIbHO-TEXHHYECKOE o0ecredeHne TUCHUTILTHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILICCKOC obecneyeHne JUCLHMITIIIMHBI BKJIIFOYACT:
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VYuebHble ayqUTOpUU JUId MPOBEIEHHUS 3aHATHHM JIEKUMOHHOro THma. OcHalleHHe:
MynbTUMeANHBIE CPEICTBA XPAaHEHHUS, IEPEauu U MPeICTaBICHIS HHPOPMALIUH.

VYuebHas aynuTopusl A IpOBeIeHHs J1abopaTopHbIX paboT: Jlaboparopusi MeXaHUKH,
MOJICKYJSIpHOM  Gu3uku U TepmoguHamuku. OcHamenue: JlabopaTopHble yCTaHOBKH,
M3MEpUTENbHbIE TPUOOPHI IS IPOBEAECHUS 1a00paTOPHBIX padoT:

1. bannucTuueckue MassTHUKH.

2. Mastauk O6epOeka.

3. ®u3nveckuii MasTHUK.

4. locka I'aapTOHA.

5. JIabopaTopHast ycTaHOBKA ISl UCCIICAOBAHMSI pacipe-AesieHIs] TEPMOIIIEKTPOHOB TI0
MOJTYJIFO UX CKOPOCTH.

6. JlaGopaTtopHasi yCTaHOBKa J/JIsi ONPENEICHHUs IOKa3aTeNei anuadaThl Y METOJ0M
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsl IIPOBEPKM 3aKOHA BO3PACTAHUS SHTPOIHMHU B MPOLECCE
1 Qy3un ra3oB Ha MOJIENU [IEpPEMEIIMBaHUs [IIAPOB.

8.JJaboparopHasi ycTaHOBKA JIJIsl IPOBEPKH 3aKOHOB BO3pACTaHHsI DPHTPOITUH B IPOIECCE
TEII000MeHa.

9.YcranoBka mnaGopaTopHas Ui W3y4YCHHs 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka mabopaTopHas ISl WCCIEAOBAHHUS TEIUIOEMKOCTH TBEPAOTO Tela
"M®-TET-M".

11. YcranoBka nabopaTtopHas AJsl ONpPEesIeHNs YHUBEPCAIbHOU ra30BOM MOCTOSHHOM
"M®-OI'TI-M".

12.Crena 1abopaTOpHBIN ra30BbIe IPOLECCHI.

13. MepurenbHbIi HHCTPYMEHT.

VYyeOHass aynuropus Juid TpoBeneHus JaboparopHbix paboT: JlaGopaTtopus
anekTpuuecTBa M onTHKH. OcHamenue: JlabopatopHbIe YCTaHOBKH, H3MEPUTEIbHBIE TPHOOPHI
IUIs IPOBEJICHUS TAOOPAaTOPHBIX paboT:

1.JTaGoparopHasi ycTaHOBKA IS HCCIICAOBAHUS SIIEKTPOCTATHIECKOTO TIOJIS C TTOMOIIBIO
OJIMHAPHOT'O 30H/A.

2. YCTaHOBKA JUTS ITYHTUPOBAHUS MHJUTAAMIIEpMETpa.

3. YcranoBka 1abopatopHas JUis Onpe/iesieHIsl MHAYKTUBHOCTH COJICHOM/1a U MAarHUTHOM
MIPOHUIIAEMOCTH.

A x7 ~ v

16



17



MIPOBEICHUS TaOOPATOPHBIX PAOOT:

1.JIaboparopHas yctaHoBka jyist "M3yuenus BaemHero gporodaddexra’.

2. YcraHOBKa JIJIs M3y4EHHs CIIEKTpa aromMa BOJAOPOJa U OIpeleieHHs] MOCTOSHHOM
Pun6epra.

3. YcraHoBKa labopaTopHas Ui ONpeieseHHs TOTeHIIMaaa BO30YXIeHUS Ta3a.

4. YcraHOBKa /17151 OTIPENIeNICHUs JUIMHBI IIPOOETa YacTHUI] B BO3IyXe€.

5. U3smepurens ckopoctu cuera Y UM2-2.

6. Monoxpomatopst MYM-1.

7. Mynstumetrpst APPA 205, 207.

8. Ocummnorpad apyxkananbabii GOS-620 FG.

9. MepuTtenbHbIif HHCTPYMEHT.

Y4eOHblE ayAUTOPUU JUIsI TPOBEIACHUS MPAKTUYECKUX 3aHSATHH, TPYNIOBBIX U
WHIUBUAYAIbHBIX KOHCYJbTAIlMi, TEKYIIEro KOHTPOJS U TMPOMEXKYTOYHOM aTTECTAlUU.
OcHaiuenue: IHTepakTuBHAs 10CKa, IPOEKTOp. Jlocka, MyJIbTUMEAUMHBIN TPOEKTOP, IKPaH.

[Tomerenus 11st caMoCTOsATENIbHOM paboThl oOyvaronuxcs. OcHamienue: [lepconanbuble
kommeioTephl ¢ maketom MS Office, ¢ BeixomoM B MHTEpHET M € AOCTYIIOM B AJIEKTPOHHYIO
MH(POPMAaIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenne nns XpaHeHHs U NPOPUIAKTUYECKOTO OOCITYKUBaHUS y4eOHOTO
obopynoBanus. OcHamenue: CTemtaxu JUlsi XpaHeHHsI y4eOHO-METOIMUECKOi TOKyMEeHTAalluH,
CTeJUTaXKU M cel(dbl JUIsl XpaHEeHus y4yeOHOro oOOpylOBaHUS, MHCTPYMEHTHI IJii PEMOHTa
000pyIOBaHUS.
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[pniaoxenne 1

Y4eOHO-MeTOoqUYECKOE 0O0ecTIeYeHHe CAMOCTOATEIbHOMH padoThl 00y4aromuxcst

[To mucuunnune «Pu3nka ¢ AIeMEHTaMU KBAaHTOBON MEXaHUKI» JUIsl 3a04HOM (hOpMbI 00ydeHHUs MPeyCMOTpEHa BHEAYAUTOPHAs cCaMOCTOsITeNbHAsE paboTa
00yJaroImuxcs, KOTopast 3aKJII04aeTCs B IPOPadOTKE JIEKIUI, CAMOCTOSTEILHOM H3YUYEHUH TEOPETHUIECKOT0 MaTeprara, MoAr0TOBKE K BBITOTHEHUIO 1a00PaTOPHBIX
paboT, 06paboTke pe3yNbTaTOB U3MEPEHUN U BBIIOJIHEHUH JABYX MHIMBUIyalbHBIX KOHTPOJIBHBIX PaloT.

IIpumepnvie sapuanmosl KOHMPOILHBIX padom:

Konumponvnas paboma Ne 1

- 2- -> 7 o - -
1. Panmyc-BeKTOp 4YacTHIBI M3MEHSETCS 1O 3aKOHY T° = t“l + 4tj — 2k (m). HaiiTu BEKTOp CKOpPOCTH UV, BEKTOp YCKOPEHHS d, MOIYJIb CKOPOCTH U
YCKOPEHUS, a TAKXKE YroJl MEXAY 3TUMHU BEKTOPaMU B MOMEHT BpeMeHH t = 2 c.

2. Yepes 010k, umeromuii popmy nucka, nepekuHyT mHyp. K koHam mnypa npussizanu rpy3uku Mmacco my = 100 r u m, = 110 r. C kakuM yCKOpeHHueM
OyIyT IBUTATHCS TPY3UKH, eclii Macca m 01oka paBaa 400 r? Tpenue npu BpamieHUH 0J10Ka HIYTOXKHO MAJIO.

3. llap ckaThIBaeTCS MO HAKJIOHHOH IJIOCKOCTH ¢ yriioM HakiioHa 60°. Kakyro ckopocTh OyIeT UMETh IIEHTP I1apa OTHOCUTEIBHO HAKIIOHHOH IJIOCKOCTH Yepes
2 ¢, ecliv ero HauajabHasi CKOPOCTh OblIa paBHA HYIIO?

4. OgHopoHeli aAuck paauyca R = 13 cm MOXKET BpallaTbcs BOKPYT FTOPU30HTAIBHOM OCH, NEPIIEHIUKYIIIPHON K €T0 INIOCKOCTH U MTPOXOIAUIEH yepes Kpail
mucka. Haiitn mepuos MasibIx KoieGaHuid 3TOTO TUCKa, €CIU JIoTapu(pMUIecKuii JeKpeMeHT 3atyxanaus A = 1.

5. B py6ke ymnoit | = 1,2 M Haxoautes Bo3ayx npu temnepatrype T = 300 K. Onpenenuts MUHMMaNIbHYIO YaCTOTY BO3MOXKHBIX KOJIEOaHUI BO3YIIIHOTO
CTOJI0A Vypiy B ABYX CIIy4asx: a) TpyOa OTKpbITa U 0) TpyOa 3aKphITa.

6. B coObcTBeHHOH cucTeMe 0TcYeTa MMEETCs! MIPSIMOYTOJIbHUK C COOTHOIIEHUEM CTOPOH 4:5. B KakoM HarpaBlieHHH U C KaKOH CKOPOCTHIO TOJDKEH JIBUraThCs
3TOT NPSIMOYTOJILHUK, YTOOBI B 1a00OpaTOPHOI cucTeMe OTCUYeTa OH BBITJIAIEIN, KaK KBaJpatT?

Koumponvnasa paboma Ne 2

1. Ha crexnsuublii kiauH (N = 1,5) nagaer HopMalibHO MOHOXPOMAaTHYECKHM CBET ¢ NIMHON BOJHBI A = 582 HM. [Ipenomusitomuii yron kinHa paseH 20 . Kakoe
YHCIJIO TEMHBIX HHTEP(PEPEHIIMOHHBIX MOJIOC MPUXOAUTCS HA €IUHULLY JUTHHBI?
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2. Ha nqudpakunonnyro perrerky aiuHoi 1=1,5 MM, cogepskanryro N=300 mrpuxoB, majgaeT HOpMaJIbHO MOHOXPOMATHYECKHI CBET C JTMHON BOJHBI A=550
oM. Onpenenute: 1) 9MCI0 MAaKCUMYMOB, HAOIIOIa€MBIX B CHIEKTpe AU(PAKIIMOHHON PEHIETKU; 2) YToJI, COOTBETCTBYIOLIHHA MOCIETHEMY MaKCHMYMY.

3. OnpeaenuTs SHEPTHUIO, MPUXOISILYIOCS Ha JIEKTPOH oTaauu npu ¢ dexkre Komnrona, ecnu paccessaue GoToHA MPOUCXOANUT Ha yron 6 = m/3. DHeprus
dbotona 1o paccesaus € = 0,58 MaB. Ilog kakuMm yriom OyaeT IBUTaThbCsl JIEKTPOH OTIAYH?

4. JInuHa BOJHBI M3JydaeMoro aromMoM (ortoHa coctaBisier A = 0,6 MKM. Bpems xu3HM aTtoMa B BO30yxkaeHHOM cocTosHuu T = 1078 c. Onpenenure
OTHOIIICHHE €CTECTBEHHO! IHUPUHBI YHEPIEeTUUECKOTO YPOBHS K SHEPTUH, U3ITYYCHHONH aTOMOM

5. DIEKTPOH HaleTaeT Ha CIaboIpO3pauHblii HPAMOYTOIbHbIN MOTEHIMATbHBIA Oapbep BbicoTol Uy = 7,63 5B u mmpunoii [ = 3 - 1071% u. Dueprus
YaCTHUIIBI B JIBa pa3a MEHbILE BBICOTHI Oapbepa. OnpenenuTs BepOsITHOCTb, C KOTOPOI YacTHULa IPOHIeT yepe3 6apbep.

6. ¥ kakoro BoJOpOI0ONOJOOHOIO MOHA Pa3HOCTb JUJIMH BOJIH T'OJOBHOM JIMHMK cepud [lameHa M KOpPOTKOBOJIHOBOW I'pPAaHHUIIBI CIIEKTpa TOH K€ cepuu
cocTaBsieT 263,7 um?

Ilepeyennb JJa6opaTopHbIX padoT:

1 kype

1. JI. p. Ne 1 «IIpumeHeHnE 3aKOHOB COXPAHEHHMS ISl OTPEIETICHUS CKOPOCTH I1OJIETA ITYJIN
2. JI. p. Ne 7 «OnipenenieHne CKOPOCTH 3ByKa B BO3/1yX€ METOJIOM CTOSTYEH BOIHBD»Y

2 Kypc

1. JI. p. Ne 34 «Onpenenenue ATUHBI CBETOBOW BOJHBI M XapaKTEPUCTHK AU(PAKIIMOHHON pEIIeTKN
2. JI. p. Ne 42 «M3y4enue criekTpa U3IydeHus aroma Bogopoja. OnpezaeneHue TIaBHbIX KBAHTOBBIX YKCeN BO30YKIEHHBIX COCTOSIHUM aTromMa BOI0OpoAa»

Ilepeyenn TeopeTHYeCKMX BONPOCOB /sl NPOPA0OTKH JEKIIHOHHOI0 MAaTEPHaJIa i CAMOCTOATEIbLHOI0 H3YYCHHS
1 kypc
Knaccuueckaa mexanuka

1. TlousTue pagnyc-BeKTOpa, CKOPOCTH U YCKOPEHUSI MaTepuanbHOi Touku. CpelHie U MTHOBEHHbIE BEJTHUHHBI.
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[Ipsimast u oOpaTHas 3a1a4u MeXaHUKH. Poiib HavabHBIX ycinoBul. [lepemenienre u npoieHHBIN MyTh.

JIBM>KEHHE 110 OKPYKHOCTH. YTOJI ITIOBOPOTA, YIJIOBask CKOPOCTh U YIIIOBOE ycKkopeHue. CBsA3b YITIOBBIX U JIMHEHHBIX BEJIMYMH.

Kpuonuneiinoe nuxenue. TaHreHuuaibHOE U HOpMalibHOE ycKopeHue. [loaHoe yckopeHue. Yo MeXIy CKOPOCTHIO U YCKOPEHHEM.
Wueprmansusie cucremMsl orcuera. [Ipunnun otHocutensHoCTH ["anunes. [IpeoOpazoBanms ["amues.

[TonsiTue cuibl, Macchl ¥ umiyinbea. [lpunnun cyneprosunuu. OCHOBHON 3aKOH AMHAMUKH MOCTYNATENbHOTO ABMKeHUA. TpeTtuil 3akoH HproToHa.
MoMeHT uMIyJbCa U MOMEHT CHUJIbI OTHOCUTENIBHO TOUKU. OCHOBHOE YpaBHEHHME JUHAMMKYU BPAILATEIbHOIO JBUKECHHUS.

RBR OO NGO WN

RO NGOk wWNE

0.
1.
12.
13.
14.
15.
16.
17.

0.
11.
12.
13.
14.

Bpaiienue Bokpyr HenoABM>XHOM ocu. MoMEHT nHepuuu TBepaoro tena. Teopema LlTeitnepa.

AHaJIorHs XapaKTepUCTUK U YpaBHEHUH MOCTYIMATEILHOTO U BPAIIATeIbHOTO JIBUYKEHUS.

Wurerpainb! nuxeHus. CBsi3b 3aKOHOB COXPAHEHUSI C CAMMETPHUSIMU [TPOCTPAHCTBA U BPEMEHH.

3amMKHYyTasi cucTeMa. 3aKOH COXPaHEHUsI MTOJIHOTO UMITYJIbCa CUCTEMBI TEII.

3aKOH COXpaHEHUs MTOJIHOIO MOMEHTa UMITYJIbCa CUCTEMBI TEJ.

Pabora u momrHOCTh. KMHETHYECKAst SHEPTHs TOCTYIATEILHOTO U BPAIIATEIbHOTO JBUKCHHSL.

KoncepBatuBHbIe 1 TUcCUNIaTUBHBIC CHIIBI. Pa00oTa KOHCEPBATUBHBIX U TUCCUIATUBHBIX CHJI.

[ToTeHunanpHas 3HEprus. 3aKOH COXpPaHEHHUS [TOJIHOM MEXaHUYECKON YHEPIHUH.

CBsi3bp MEX]ly CUJION U OTEHIMATBHON dHeprueil. J[Ba crocoba onucaHusi B3aUMOJACHCTBHUS.
Coynapenue AByX Tell. YIpyrui U HEYnpyruu yaap.

Mexanuueckue Konedanus u 601Hbl

VYpaBHeHHE rapMOHMYECKHUX KOJIeOaHUI U ero pelieHue. XapakTepUCTUKH KOJIeOaHNH.
MaremaTnueckuil 1 GpU3NYECKUN MasITHUKH.

CrnosxeHue rapMOHUYECKUX KOJIeOaHU OJTHOTO HarpaBieHus. buenus.

CrnoxeHune nepneHIuKyIapHbIX Konebanuil. @uryps Jluccaxy.

VYpaBHeHuUe 3aTyxaromux KojieOaHuil U ero perieHue.

XapaKTepUCTUKHU 3aTYXaIOIUX KOoJIeOaHuH.

DHeprus rapMOHHYECKUX U 3aTYXaIOIIUX KOJIeOaHHH.

Brinyxaennslie koneOanus. Pezonanc.

[Tonepeunslie ¥ MPOI0JIbHBIE BOJIHBI. XapaKTEPUCTUKHU Oeryieil ynpyroi BOJIHBIL.
CkopocCTh pacnpoCTpaHEeHUs yIPYTUX BOJIH.

Knaccudukanus BoaH o ¢opme BoIHOBOM moBepxHocTH. [lnockas, cepudeckas 1 IHIMHIPUYECKas BOJIHA.

BonHoBoe ypaBHeHHE. Y paBHEHNE JTyda, ypaBHEHHE INIOCKOW BOJHBI, BOJTHOBOE YpaBHEHHUE B 0OIIEM BHJIE.
BekTop mII0THOCTH OTOKA SHEPTUH.
Hanoxenue ynpyrux BosiH. CTosiyas BOJIHa U €€ 0COOEHHOCTH.
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15.

N~ WNE

10.
11.
12.
13.
14.
15.

Konebanue HaTSAHYTON CTPYHBI.
Cneyuanvhas meopus OMmHOCUMENbHOCHU U OCHO8bl AHATUMUYECKOU MEXAHUKU

[ToctynaTel DUHIITEITHA.

3ameIeHHe BpEMEHH.

JlopeHieBo cokpaiieHue JIMHBI.

PenstuBucrckue naBapuantel. IHTEpBAa.
PensituBuCTCKMM UMITYIIBC.

[TonHas sHEprust U 3HEPrUsl NOKOS YaCTHLIBI.

CBs13b Macchl, JHEPTUU U UMITYJIbCA.

3aKOHBI COXPAHEHUS TPU PEISITABUCTCKUX CKOPOCTSIX.

9. Tumpl MeXxaHUYECKUX CUCTEM M cBsizeil. Ctenenu cBoOo1b1. HezaBucuMbie 1 0000IIICHHBIE KOOPAMHATHI.
O06001IeHHBIE CUITBI, TOTEHIMATIbHAS U KHHETUYECKast YHEPT UL
Bapuaunonnsiii npuniun. @ynkuus Jlarpanxa. [eiictBue no I'aMuibTony.
VYpaBuenue Jlarpanxa B 0000IIEHHBIX KOOPIMHATAX.

Teopema 06 U3MEHEHUH TTOJTHOM SHEPTUU.
@yHKIUA U ypaBHEHHUE | aMUIIbTOHA.
Kanonuueckue npeoOpa3oBaHus.

2 Kypc

COoNoTR~WNE

10

Bonnoeas onmuka

[Tonsitue nntepdepeniuu. [IpuHITUT Cyneprno3uiny Jijisi CBETOBBIX BoJH. Habimogaemble 1 HeHa0II0JaeMble BEJIMUUHBI.

KorepenTHbie 1 HEKOTepeHTHBIE BOJTHBL. CI0XKEHIE MHTEHCUBHOCTEU. Y CIIOBUS YCUIICHHSI U OCIIA0JICHUs CBETA.
OnTuyeckuii myTh CBETOBOTO JTyda. CriocoObl M3MEHEHUST ONTHYECKOTO ITyTH CBETOBBIX BOJIH.

CBsi3b ONITUYECKON PA3HOCTH XOJIa C PA3HOCTHIO (a3. Y CIOBUS MAaKCUMyMa U MUHUMYMa UHTephepeHITIH.
Cxema OHnra. YcnoBus Habmo1eHUS HHTEPGEPEHIINH.

WuTepdepeHius B TOHKHUX TUIEHKAX B OTPAXKEHHOM M MIPOXOISAIIEM CBETE.

CxeMa Ut HaOmroqeHus Kosell HeroToHa.

Asnenue qudpakuun. Oco6eHHOCTH MU(PpaKIuu CBETOBBIX BOJIH. Judpakius Openens u @paynrodepa.
[Tpuniun [Nolirenca-dpenens.

Hudpakuus Openenst Ha KPyriaoMm oTBepcTUr. 30HbBI OpeHers.

22



11.
12.
13.

BOoo~NoOR~WDNE

e
L

CoNoUA~AWNE

10

11.
12.

Hudpakuus @payHrodepa Ha y3KOH MPAMOTHHEHHOM IIEITH.
Hudpakuonnas pemerka. OCHOBHBIC XapaKTEPUCTHKU JU(PPAKIIMOHHON PEIIETKH.
VYrnoBas aucriepcus U pa3peraronias criocoOHOCTh TU(PAKIIMOHHON PElIeTKH.

Keanmoesasn npupoda U3/1YUC€HUA U OCHOGHDblE NOJI0MHCCHUA KBAHMOBOU MEXAHUKU

TennoBoe usnydenne adbCcoMOTHO YepHOTO Tena. 3akoH Ctedana — boibpimana.
3akoHn cMemenusa Buna. 'unoresa I1nanka.

OHeprus u umnynbc Gporona. JlapieHue cera.

®oroaddext. 3akonsl potodrddexra. Kpachas rpanuna goroaddexra.
®opmyna DiHIITeHA. PENSTHUBUCTCKAN M HEPEISATUBUCTCKUH (OTOIDDEKT.
TopMO3HOE PEHTTE€HOBCKOE U3TyUEHUE.

S dexr Komnrona. ®opmyna Komnrona.

KopnyckynsipHo-BOIHOBOM Jyaiii3M cBeTa. BoNHOBBIE CBOMCTBA YaCTHLL.

JnuHa BosiHbI e Bpoiis 1 ee SKCIIEpUMEHTAIbHOE OATBEPKIACHHUE.

[Tpunuun nHeonpenenenHoctu I'eiizendepra. CooTHOIIEHUE HEOTIPEIETICHHOCTEH.
BonnoBas ¢yHK1us 1 ee cBoicTBa. Y cioBre HOPMUPOBKHU. [IpuHIIKI Cyniepno3uLyH.
Omnepatopsl BakHEHIINX pU3NUECKUX BeauuuH. [leiicTBus ¢ oneparopamu.

Keanmosaa mexanuxa

OcHoBHas 3a1a4a KBaHTOBOW MexaHMKH. Y paBHeHue Llpénunrepa.

CB00OOIHOE ABMKEHIE YAaCTUIIEL.

Yacrtuiia B TOTEHIMAIBHOHN siMe ¢ OECKOHEUYHBIMHU M KOHEYHBIMU CTeHKaMu. KBaHTOBaHMe SHEPTUH.
[TpoxoxaeHune YacTUIbl Yepe3 MOTEeHIIUAIbHbIN 6apbep. TyHHEIbHBIN P deKT.

OO1u1re cBoiicTBa rapMOHHYECKOTO OCIMIIIATOPA.

KBanroBanue MmomeHnTa umnysibca. CooOCTBEHHbIE (DYHKIIUU U COOCTBEHHbIE 3HAUEHUs OllepaTopa MOMEHTa UMITYJIbCa.
JIBI>KEHHE YacTHUIIbl B KYyJIOHOBCKOM Tojie. BonmHoBas (yHKIMs aToMa BOJOPOA.

W3nyuenue aroma BoJI0OpoAa U BOJAOPOAONOA00HBIX cucTeM. CeKTpalibHbIE CEPUH.

CranuoHapHas 1 HECTallMOHAPHAs TEOPHsI BOSMYIIICHHUMN.

[TpuHIIUTT TOXXIECTBEHHOCTH OAMHAKOBBIX YacTuIl. bo3ousl 1 pepmuonsl. [Tpuniun [Naynu.

CrnuH u ciuHOBask BOJIHOBAs GyHKIUS. [10THBII MOMEHT UMITYJIbCa SJEKTPOHA.
CrnuH-opbuTansHOE B3auMo/eiicTBie. ToHKasi CTPYKTypa aTOMHBIX CIIEKTPOB.



13. Atowm renus.
14. 3anonHeHue 3IEKTPOHHBIX 000JI0YEK B MHOTOJIEKTPOHHBIX aTOMax.
15. Mounekyna. [Ipupona XUuMHUECKOM CBSI3H.
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puioxenne 2

OIIeHO‘leIe cpeacrea Jid MpoOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl POBEIEHUs MPOMEKYTOYHOM aTTeCTAllUN !

Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

OIIK-1 - cnoco6eH NpUMEHSITH eCTeCTBEHHOHAYYHbIE U 0011eMHKeHePHbIe 3HAHNS, METOAbl MATEMATHYECKOI0 AHAJIN3a U MOJAeJTHPOBAHMS,
TEOPETHYECKOT0 U IKCIIEPUMEHTATLHOI0 HCCJIeI0OBAHNS B MP0¢ecCHOHATBHOM 1eSITeJIbHOCTH

OIIK-1.1

Pemaer crangapTHeie mpodeccuoHaibHbIe
3aJjaul ¢ IPUMEHEHUEM
€CTECTBEHHOHAYUYHBIX U O0IENHKEHEPHBIX
3HaHUM, METOZ0B MaTeMaTHYECKOTI0
aHaIu3a ¥ MOJEIMPOBAHUS

TecToBbIE BOIIPOCHI K 3a4YeTaM:

1. C xakuMu yTBEp)KIEHUSIMHU OTHOCUTEJIBHO CKOPOCTH Iepenaun nHpopmauuu Bel cornachel?
Br16epuTe HECKOIBKO OTBETOB.

e Hu ogHo marepuanbHOE TENO HE MOXET JBUTAThCS CO CKOPOCTHIO, MPEBBIIIAOIIEH
ckopocTh cBeta. Ho mHbopmaius HeMmarepuaiabHa, TTO3TOMY MOXKET IMepeaaBaThCs C
TM000# CKOPOCTHIO, Take OECKOHEYHO OOIBIION.

e (CkopocTh mepenaun WHGOPMAIUU OMNPEACNSIETCS] TPYIIOBOM CKOPOCTHIO BOJHOBOTO

nakera. ®a3oBast CKOPOCTH CBs3aHA C IEPEMENICHUEM ONpeIeNIeHHOMN (a3bl BOIHBI.

e B cpene, obnanaromiell aucnepcueil, BOJHOBOW MaKeT pacIUIbIBAETCS, U CKOPOCTb
nepeaavyu MHGOpMaIul CHUXKAETCS.
e Jlns nepenadu cOOOIIEHUH NCIIOIB3YETCs OCIEN0BATEIbHOCTh UMITYJIBCOB, KaXIbIi U3
KOTOpBIX HeceT OAMH OuT. UYTOoObI MOBBICUTH CKOPOCTHh Mepenaud HH(pOpMaluy,
HE0O0XOAUMO COKpPAIIATh JITUTEIbHOCTh UMITYIHCOB.

2. IlocraBbTe B COOTBETCTBHUE BU KOMHBIOTCpHOfI MBbIIINU U ITPUHIUIT €€ JIeicTBUS

MEXaHUYeCKas repeaayda CUrHasia OT JBMKEHUs [apuKa Ha JaTYUKU

ONTHYECKas ¢doTtorpadupoBaHue nepeBUKEHUS MBILIN C BBICOKON
94acTOTOM, pabOTaeT Ha IIIaJKUX MOBEPXHOCTIX

JazepHas (ukcarys nepeBIKEHUS MBI 3JIEKTPOMAarHUTHBIMU
BOJIHAMU MaJIOW JJIMHBI BOJHBI, pa0OTaET Ha IEPOXOBATHIX
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HH;[II/fI?ef[Topa WNHaukaTop AOCTUKEHUS KOMIIETEHIIMI OueHouHbIE CpeacTBa
MTOBEPXHOCTSIX
TpeKOO YIPABJIEHUE KYPCOPOM IIPU OMOIIM IAPUKA C UCTIOIb30BAHUEM
ONTUYECKUX JIATYUKOB
TUPOCKOINHNYECKasl | paclio3HaBaHUE JBUKEHUS HE TOJILKO Ha OBEPXHOCTH, HO U B
IPOCTPAHCTBE
3. B deM 3akirouaTcsi OCHOBHOE OTJIMYHE KBAHTOBOTO KOMIIBIOTEPA OT OOBIYHOTO?
e  OOBIYHBII KOMITBIOTED SIBISIETCSA PEAbHBIM YCTPONCTBOM, @ KBAHTOBBIN
TUIIOTETUYECKUM.
e  OOBIYHBIN KOMIIBIOTEP PAabOTAET B MAKPOCKOMTMYECKUX MaciTabax, a KBAaHTOBBIN B
00J1aCTH MUKpOMHUDA.
e  OOBIYHBII KOMIBIOTEP OMEPUPYET OUTAMH, CIOCOOHBIMU MPUHUMATH 3HaUeHUs 0 unu 1,
a KBaHTOBBIN KyOUTaMH, KOTOPbIE MOT'YT HAXOJUTHCS B CYMEPIIO3UIIUH JIBYX COCTOSHUH.
e B 00bIYHOM KOMIIBIOTEPE YMCIIA 3AMHUCHIBAIOTCS B IBOMYHOM KOJIE, @ B KBAHTOBOM B
JECSITUYHOM.
OIIK-1.2 PemaeT npodeccronanbHble 3a1a4u ¢ TecroBbIe BONIPOCHI K 3a4eTaM:
NPUMEHEHHEM METOJI0OB TEOPETUYECKOTO U
SKCIIEPUMEHTAILHOTO HCCIIEJ0BAHNUS 1. W3 mepeuncieHHbIX HOocUTeNeld MHGOPMAIIMU BHIOEPETE T€, B OCHOBE 3aMKCH KOTOPBIX HE
WCIOJIb3YIOTCS DJIEKTPOMATrHUTHBIC SIBICHUS (HECKOJIBKO BApUAHTOB)
e nepdokapra
®  JIa3epHBINA JUCK
e (dotorpadus
e ToJOrpamMma
® TpaMILIaCTUHKA
e KapTa namsTH
® KECTKHHU OUCK
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Kon
WHJUKATOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1eHOYHEIE Cpe€acTBa

2. IlocraBbTe B COOTBETCTBHE KOMIIOHEHT COBPEMEHHOI'O KOMIIbIOTEpA U (PU3HUECKOE SBICHHUE,
KOTOPOE JIS)KUT B OCHOBE €0 (PYHKIIMOHUPOBAHHUSL.

@JI31I-HAKOITUTEIb HN3MeHenne u peructpanusi 3JIEKTPUYECKOTO 3apsana B
KapMaHe I0JIyIPOBOJAHUKOBON CTPYKTYpPHI

JKuIKOKpUCTAIIINYECKUN MOHUTOP [ToBOPOT IUIOCKOCTH MOJIAPU3ALMH MPOXOASAIIETO CBETA
IPONOPLUUOHAIBHO NPUIIOKEHHOMY HAIIPSHKEHHUIO.

Bunuecrep W3meHeHne OopHEeHTalMM MarHUTHBIX MOMEHTOB BHYTPH
(heppOMarHuTHOr0 MaTepuasia

Kononku B3aumoneicTBue  MarHUTHOrO IO IOCTOSIHHOTO
MarHuTa C POBOJAOM KaTyIIKH

3. Kak MOXHO 3alIUTUTBCA OT DJICKTPOMATHUTHBIX IOMEX MpH TMepenade WHPopMaIuu?
Bri6epuTe HECKOTBKO OTBETOB.

HCIOJIb30BATh SKPAHUPOBAHHYIO BUTYIO Mapy
UCIOJIb30BATh ONTOBOJIOKOHHBIN Kabenb

He MPOKJIAAbIBATh Kalesb BOMU3M JIMHUM AJIeKTponepeaay
HCIIOJIB30BATh OJIMH IIPOBOJ JUIS 3a3€MJICHHUS

YMEHBIIUTH NI0JIOCY MPOIYCKAHUS CETU

27




0) Ilopsanox mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH
OlleHUBAHMS:

CornacHo y4eOHOMY IUIaHY BUAAMM IPOMEXYTOUHOM arrectauuu no aucuumiimHe «®dusmka c
3JIEeMEHTaMU KBaHTOBOM MEXaHMKH» SBIISIOTCS 3a4eT M 3a4eT C OLEHKOM. 3a4eT MpoBOJIUTCS B
BUJIE COOECEIOBAHMUS IO TEOPETUUECKUM BOIIPOCAM M MTPAKTHYECKUM 3aJaHHSIM.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

— Ha OLEHKY «3auTeHo» (3-5 OaioB) — oOyd4aromuiicsi MOKa3biBaeT C(HOPMHPOBAHHOCTH
KOMIIETSHIINI, HAIMYUE TBEPAbIX 3HAHHUI MPOrpPaMMHOT0 MaTepHala, rpaMOTHOE U JIOTUYECKOe
U3JI0KEHWE MaTrepuana NpuU OTBETe, JOMYCKAIOTCS HE3HAYUTEIbHBIC OIIMOKH, YBEPEHHO
UCIPAaBIIIEMbIE MOCJE JTOMOJHUTEIBHBIX BOIPOCOB, MPAaBUIIbHBIC IEUCTBUS MPU JEMOHCTpALUU
YMEHUI U HAaBBIKOB.

— Ha OLIEHKY «He 3a4uTeHo» (1-2 O6amia) — 00yJaroIUiiCcs TOKa3bIBACT, YTO PE3YIIHTAT 00 yUeHUS
HE JOCTHTHYT, KOMIIETCHIIMA HE C(HOPMHUPOBAHBI, HE MOXET NMPEABSBUTH 3HAHUS Ha YPOBHE
BOCTIPOM3BEJICHUS U OOBSICHEHHsS] MHQOPMAIMH, JaKe C MOMOIIBI0 HABOISIIUX BOMPOCOB, HE
CIOCOOEH MPOJEMOHCTPUPOBATH YMEHUS M HABBIKH MIPU PEUICHUHU MPOCTEHIINX 3a/1a4.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema ¢ OYEHKOIL.

— Ha OLEHKY «OTJHYHO» (5 OamioB) — oOyyarouuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMI, BCECTOPOHHEE, CHCTEMaTH4Yeckoe U TIIIyOOKoe 3HaHHe
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET TNPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAaHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTyallUsX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OLIEHKY «xopomo» (4 Oamia) — oOyyaroluics IEMOHCTPUPYET CPEIHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMS OCBOCHBI, HO JOMYCKaIOTCS
HE3HAYNTENbHBIC OIMOKN, HETOUHOCTH, 3aTPYAHEHUS TIPU BBITOJIHEHUH MTPAKTUIECKHUX 3a/IaHUM,
nepeHoce 3HaHUH M YMEHUH Ha HOBBIE, HECTaHAAPTHBIE CUTYAIUH.

— Ha OLIEHKY «yI0BJIETBOPHUTEJBbHO» (3 Oayia) — oOyyarolmuiicss 1eMOHCTPUPYET MOPOTOBBII
ypOBeHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMI: B X0/1€ KOHTPOJIbHBIX MEPOIPHUSATHI JOMyCKaIOTCs
OMIMOKH, TPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHHH, HAaBBIKOB, OOyYaromIANCS
UCTIBITHIBAET 3HAUUTENIbHBIE 3aTPYJHEHHS MPU ONEPUPOBAHUM 3HAHUSAMHU U YMEHHUSMH IPH MX
NepeHOCe Ha HOBBIE CUTYAITHH.

— Ha OLIEHKY «HeY/JAOBJIETBOPUTEJIbHO» (2 Oayuia) — 00yJarouuiics JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
UHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUS MPOCTHIX 3a1au.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha
YPOBHE BOCHPOM3BEACHUS U 00BsACHEHUS HH(OPMAIIMK, HE MOKET MOKa3aTh UHTEIIEKTYyalbHbIE
HaBBIKH PEUICHUS TPOCTHIX 3a7ad.
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