MI/IHI/ICTEPCTBO HAVKHA Y BBICILIET'O OBPA3OBAHIA
POCCUVICKOU ®EJTEPATIMN

®enepatbHOE TOCY/IAPCTBEHHOS GromKeTHOE 00pa30BaTENIbHOS YIPEKICHHC
BhICIIEro 00pa3oBaHus]

«MarsuToropcKuu roCyAapCTBEHHbIN TEeXHUYECKHH YH
Hocosa»

npepcuret uM. I".1.

YTBEPXKJIAIO
/ (7 { L) Hupexrop UEuC
ﬂ,ﬂﬂf 10.B. ComoBa
02.02.2026 T.

PABOYAS IIPOTPAMMA JACHHATLINHbI MOAYJIS)

OH3HKA C DJIEMEHTAMH KBAHT OBOH MEXAHHKH

HanpasineHue MOATOTOBKA (cenMaTbHOCTD)
09.03.01 MudopMaTnKa ¥ BEMUCIUTEIIbHAS TCXHAKA

HanpaBneHHOCTE (npo@nnb/cnennanusaum) IpOrpaMMBI
IIporpaMmHOe 00€CTICYCHHE CPEICTB BETIMCIIUTEbHOM TEXHAKH M aBTOMaTH3UPOBaHHBIX
CHCTEM

VpoBeHb BHICIIET0 00pa3soBaHus - Oataiaspuar

dopma oOydeHHs
3a09Has

Vncruryt/ GakymbTeT VHCTHTYT eCTECTBO3HAHIA H CTAHIApTHIAHH

Kadenpa Ous3nku

Kype 1,2

MarsuToropck
2026 ron



PaGogas mporpamMma CoCcTaBJIcHA Ha OCHOBE ®OI'OC BO - 6axanaBpuar 110
HANpaBJICHUIO TOATOTOBKY 09.03.01 UndopMaTrKa i BEMUCITHTENIbHAS TEXHIKA (npukas
MunoOpuayku Poccun oT 19.09.2017 r. Ne 929)

PaGouas mporpaMMa paccMOTpEHa 1 onoGpeHa Ha 3ace/[aHAH Kabenpol OuzukH

27.01.2026, mpotokoa Ne 3 M
\ 3aB. Kahenpoi o JM. JonrymuH

uC
)

Pa6ouas mporpamMma ofo0peHa METOANUECKOH KOMHCCHE
02.02.2026 r. mpotoxoi Ne 4

[Ipencenarensb

%)
%ﬁu—” 10.B. ComoBa
\\___./

CorJacoBaHo:
3aB. kadeapoi BoraucinTe bHOH TEXHUKA U IIPOrpaMMAPOBAHHA

,Z ELH O.C. JloryHoBa

Pa6ouas mporpamMMa COCTaBJIeHa:

CT. IpENOAABaTeNb xabeaps kadeapbl OUKKH, KaHI. ¢.-M. HAyK
2 B.B. Puse

PeneH3eHT: A «—;///
3aB. Kadeapoit [IMuM, n-p TeXH. HAyK ~ / [0.A. U3BexoB




JIuceT akTyajau3anuu padoyeii mporpaMmmbl

Pabouast mporpamMma rnepecMoTpeHa, 00Cy>keHa 1 o00peHa s peanusaruu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu Kadeapel DOu3nku

[IpoTtokom or 20 1. Ne

3aB. kadeapoii I[.M.ﬁonrynmﬁ

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa 1 o00peHa s peansaruu B 2027 - 2028
y4eOHOM rojy Ha 3acenanuu kadeapel DOu3nku

[Iporokom ot 20 . Ne
3aB. kadenpoii AM. Jonrymmn

Pabouast nporpaMma rnepecMoTpeHa, 00Cy KeHa 1 0J00peHa s peann3aiuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DU3UKU

[Iporokom ot 20 1. Ne

3aB. xadenpoit I[.M.ﬁonrymm{

Pabouas nporpamMma nepecMoTpeHa, 00Cyk/ieHa 1 ogo0peHa ais peanm3aiuu B 2029 - 2030
yueOHOM rojy Ha 3acenanuu kadeapel Du3nuku

[Iporokom ot 20 1. Ne

3aB. xadenpoii I[.M.ﬁonrymml

Pabouas mporpamma nepecmMoTpeHa, oocyxeHa u ogoopena st peanmsanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DU3UKH

IIporokom ot 20 . Ne
3aB. kadeapoii JAM. Jonrymux




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOTYJIA)

[{enbro OcBOEHUS TUCHUTUTHHBI « DU3HKA € AIIEMEHTAMU KBAHTOBOM MEXaHHUKM
SBIIIETCS (POPMUPOBAHHE Yy OOYUAIOIIMXCSI CIOCOOHOCTH MPUMEHATH OCHOBHBIC 3aKOHBI
KJIACCUYECKON U COBPEMEHHOM (DM3HKH, a TAKKE COOTBETCTBYIOLTUHN (PU3UKO-
MaTEeMaTHYECKHIA anmapar U METOIbI MOJICTUPOBAHUS JJIsI PEIICHUSI TECOPSTHUECKUX,
MIPUKJIAIHBIX U MPAKTUYECKUX 3a]1a4, BOSHUKAIOIIUX B X0/1€ MpodeccnoHabHOM
NeSTEIILHOCTH.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Jucnunnuna @usuka ¢ 371eMeHTaMu KBAaHTOBOM MEXaHUKH

BXOJIUT B 0053aTEIbHYIO YaCTh y4eOHOTO IJIaHa 00pa30BaTEIbHON TPOTPAMMBI.

JIist u3y4eHus TUCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHHUS, BIIAJCHIS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUCHUS JUCIUILTUH/ MPAKTUK:

NudopmaTtuka

IIpukiagHas MaTeMaTuKa

3uanus (yMEHUs, BIAJICHUS), IOTYYCHHbIC PU U3YYCHUU JAHHON AUCIUTUTMHBI
OyIyT HEOOXOUMBI I U3YUECHUS] TUCITUILINH/TIPAKTHK:

MoaenupoBanue

O06paboTka SKCIIepUMEHTATBHBIX JaHHBIX HAa OBM

OcCHOBBI KBaHTOBOM MHPOPMATUKHU

be3onacHOCTb KU3HEAECATENBHOCTH

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS

AUCUMIUTUHBI (MOYJIs1) M IIAHUPYeMble Pe3yJIbTaThI 00y4eHHs

B pesynbTare 0cBOCHUS TUCHUILTUHBI (MOy isi) «®Du3nKa ¢ aIeMeHTaMH KBaHTOBOU
MEXaHUKH

» 00y4JaroImuics JoKeH 001a1aTh CIeIyOIMMHA KOMIIETCHIUSAMMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

OIIK-1 CiocobeH mpUMEeHsITh €CTECTBEHHOHAaYUHbIE U OOLIEMH)KEHEPHBIE 3HAHUS, METObI
MaTeMaTHYECKOro aHaJIn3a U MOJIETTMPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO
UCCIIEI0OBaHMsI B IPO(ECCHOHAIBLHOMN IEATEIbHOCTH;

OIlK-1.1 Pemaer ctangapTHbie mpodecCHOHANBHBIC 3314l C PUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOIIENHKEHEPHBIX 3HAHUI, METOJI0B
MaTEMaTUYECKOr0 aHaJIM3a U MOJEIHUPOBAHUS

OIIK-1.2 Pemaer npogdeccrnonanbHble 3a1a4 ¢ IPUMEHEHHEM METOJI0B
TEOPETUYECKOr0 U HKCIIEPUMEHTAIHLHOTO UCCIIEIOBAHMS




4. CTpyKTypa, 00bEM U coaepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyJA0€MKOCTh JUCIIUIUIMHBI COCTABISIET 7 3a4€THBIX €IMHMI] 252 aKaj. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas padota — 17,4 akaj. 4acoB:
— aynutopHas — 16 akaj. 4acos;
— BHeayauTopHas — 1,4 akaj. 4acos;

— caMocCToATeNIbHas paboTa — 222,8 aKkaj. 4acos;

— B opMe IpaKTHUECKOl noaroToBku — 0 akaj. yac;

— MOJTOTOBKA K 3auéty — 3,9 akaj. yac
dopma aTTeCTalMu - 3a4€T, 3a4ET C OLIEHKOU

AynutopHast ] =
KOHTaKTHas paboTa E z dopma TeKyIero
¢
B aKaJl. yacax 3] Bug KOHTPOJISI
Paszen/ Tema 2 (B axan ) == . P Kon
> 3 © | caMOCTOATEeNbHOM | YCIeBaeMOCTH U
JUCLUATUINHBI R £ o 6 . | xomnereHuu
g £ paboTHI MIPOMEKYTOYHOM
n1ab. | mpaxT. ts!
Tex. P Z'Q aTTeCTaluu
3aH. 3aH. O &
1. Kinaccuueckast MexaHUKa
[IpopaboTka
JeKLUH, U3ydeHne
1.1 KunemaTuka TEOPETUIECKOTO KoHTDOIbHAS
MOCTYNATEIbHOTO U 0,4 0,2 15 MaTepHaa, p OIIK-1.1
pabota No 1
BpALIATEIBbHOTO ABHKCHUS pelieHue
KOHTPOJIbHOM
paboThI
[IpopaboTka
JeKLUH, N3ydeHne
1.2 lnnamuka TEOPETUYECKOTO KOHTPONbHas OMK-1.1
MOCTYMATEILHOTO U 0,6 0,3 20 MaTepHana, pa6OI;a No OHK-ll 2,
BpAIIATENBHOTO JABHKCHUS pelieHue B '
KOHTPOJIbHOM
1 paboThI
[IpopaboTka
JIEKUWA, U3ydeHUEe
TEOPETUYECKOTO
varepuaia, Otuer o
TIOAITOTORKA K nmabopaTtopHoOi
1.3 3akoHBI COXpaHEHUS B 1 14 24 BBITIOJTHEHHUIO U a6ote No 1 OIlK-1.1,
MEXaHHUKe ' oOpaboTka P - OIIK-1.2
KOHTPOJIbHAS
PE3yIbTaToB. paora No |
n1abopaTopHO’
paboTshl, peneHne
KOHTPOJIBHOMN
paboThI
Hroro no paszeiy 2 1,9 59
2. MexaHn4eckue KoiaeOaHus u
BOJIHBI
2.1 Mexannueckue 1 0,6 | 0,3 | 20 | [TpopaboTka KonrtponbHas OIIK-1.1,




KoJieOaHus

JIEKIUH, U3y4YeHUE
TEOPETHYECKOTO
Marepuana,
pemenHue
KOHTPOJBHOMH
paboThI

pabora Ne 1

OIIK-1.2

2.2 Yupyrue BOTHBI

0,6

1,4

24

IIpopaboTka
TeKIUH, n3y4eHne
TEOPETHYECKOTO
Marepuana,
MOJTOTOBKA K
BBITIOJIHCHHUIO U
o0OpaboTka
pE3yJIBTaTOB
nabopatopHOn
paboThI, perieHne
KOHTPOJIBHOU
paboThI

Ortuer no
nabopaTtopHoOn
pabote Ne 7,
KOHTPOJIbHAS
pabdota Ne 1

OIIK-1.1,
OIIK-1.2

Wroro no pazneny

1,2

1,7

44

3. PenaTuBUCTCKAsE MEXaHHKA

3.1 PenaruBucrckas

KMHCMAaTHuKa U JMHaMHKa

0,4

0,2

14

ITpopaboTka
JeKIUH, n3y4eHue
TEOPETHYECKOTO
Mmarepuaia,
peleHue
KOHTPOJIBHOM
paboThI

KonTponpHas
pabota Ne 1

OIIK-1.1

HWroro no pazaeny

04

0,2

14

4. Cratucruueckas pusnka

4.1 DaeMeHTBI

CTaTUCTHYECKOH Hu3nKu

0,4

0,2

14,4

IIpopaboTka
JeKInil, u3ydeHne
TEOPETHIECKOTO
Matepuaia,
perieHne
KOHTPOJIbHOM
paboTHI

Kontponbnas
pabora Ne 1

OIIK-1.1

Wroro no pazneny

0,4

0,2

14,4

Hroro 3a CEMECTP

1314

3a4éT

5. BonHOBas ¥ KBAaHTOBAS OIITHKA

5.1 DneKTpOMarHuTHbIE

BOJIHBI

04

0,2

IIpopaboTka
JIEKUWA, U3ydeHUEe
TEOPETHYECKOTO
Marepuana,
pemenue
KOHTPOJIBHOH
paboTb

KontponbHas
pabota Ne 2

OIIK-1.1

5.2 NnTepdepenuus
CBETOBBIX BOJIH

04

0,2

8,2

IIpopaboTka
JICKLU, U3y4CHUE
TEOPETUYECKOTO
Marepuana,
pelieHue

KonTponpuas
pabota Ne 2

OIIK-1.1,
OIIK-1.2




KOHTPOJBHOM
paboThI

5.3 Tudpaxims CBETOBBIX
BOJIH

0,4

13

18,2

IIpopaboTka
JIEKIIUH, U3y4YeHUE
TEOPETHYECKOTO
Marepuana,
MOATOTOBKA K
BBIIIOJTHEHHUIO U
0o0paboTka
pe3yJbpTaToB
nabopaTtopHOn
paboThI, pelieHe
KOHTPOJIbHOM
paboThI

Otuer 1o
nabopaTtopHoOn
pabote Ne 34,
KOHTPOJIbHAS

pabota Ne 2

OIIK-1.1,
OIIK-1.2

5.4 KBaHTOBas ONTHKA

0,6

0,2

10

IIpopaboTka
JICKIUiA, U3ydeHUE
TEOPETUYECKOTO
MaTepuaia,
penieHue
KOHTPOJIBHOM
paboThI

KonTponpras
pabota Ne 2

OIIK-1.1,
OIIK-1.2

Hroro o pazneny

1,8

1,9

39,4

6. KBaHTOBas MeEXaHHKaA

6.1 OCHOBHBIE MOJIOXKEHHS U
MaTeMaTHYECKUH armmapar
KBaHTOBOI MEXaHMKH

04

0,2

IIpopaboTka
JeKLUH, H3ydeHne
TEOPETHYECKOTO
Marepuana,
pelieHue
KOHTPOJIbHOM
paboThl

KonrtponbHas
pabota Ne 2

OIIK-1.1

6.2 YpaBHeHmne
pénunrepa

0,6

0,3

12

IIpopaboTka
JeKLUH, H3ydeHne
TEOPETHYECKOTO
Marepuana,
peeHue
KOHTPOJIbHOM
paboThI

KonrtponbHas
padota Ne 2

OIIK-1.1,
OIIK-1.2

6.3 TIpuOnnxeHHbIE METOIbI
petieHust
KBAaHTOBOMEXAHUIECKUX
3ama4

0,3

0,1

10

IIpopaboTka
JEKIMH, U3ydeHHUe
TEOPETHYECKOTO
Marepuana,
pelieHe
KOHTPOJIbHOM
paboThI

KonrtponbHas
pabdota Ne 2

OIIK-1.1,
OIIK-1.2

6.4 JIBmwxeHue B
HEHTPaTbHO-CUMMETPUIHOM
noJe

0,6

13

20

IIpopaboTka
JICKLUi, U3y4CHUE
TEOPETUYECKOTO
Marepuana,
MOATOTOBKA K
BBIIIOJHEHHUIO U
00paboTka
pe3ynbTaToB
nabopaTtopHO’
paboTsL,

Otuer o
nabopaTtopHoi
pabote Ne 42,
KOHTPOJIbHAs

pabora Ne 2

OIIK-1.1,
OIIK-1.2




perieHne

KOHTPOJBHOM
paboThI
ITpopaboTka
JeKIUH, n3y4eHne
6.5 Cucrembl TEOPCTITICCKOTO Konrponbnas OIlK-1.1,
0,3 0,2 5 MaTepHana,
TOKIECTBEHHBIX YaCTHI] pabora Ne 2 OIIK-1.2
peuieHue
KOHTPOJIBHON
paboTb

Hroro no paszzeiy 2,2 2,1 52
HWroro 3a cemectp 4 4 91,4 320
Hroro no aucuuruinae 8 8 222.,8 3a1eT, 3a1eT

OLICHKOM




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

B mpouiecce npenonaBanusa JUCHUILTUHBL « DU3UKA C 3JIEMEHTaAMU KBAaHTOBOM
MEXaHHUKW» IPUMEHSIIOTCS TPAAULIMOHHAS U MOYJIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTHH.

Hcnonb3ytoTes cienyrolmue BUIbl JeKIuil:

BBOJIHAs JIEKLIUS — B Hayajle Kypca U B HavaJie Ka)J0ro cemecTpa (BBOJIHBIN 00K B
COCTaBE JICKITUH);

nexuus-uHdopManus — B 3Toi popme n3naraercs OCHOBHAs 4acTh MaTepuana;

0030pHas JIeKIUs — B 3aKII0YUTENbHON YaCTH U3YUYeHHUs! TUCIUTUIMHBI, TOCBSIICHHON
COBpEMEHHOM (pU3MUeCKON KapTHHE MUPA, a TAKXKe IMPU CUCTEMaTU3alluu 1 0000IIeHUN
OTJICIbHBIX PA3/IENIOB;

npo0OieMHast JIEKIUS — UCIIOJIB3YETCs KaK AJIEMEHT B COCTaBe JICKI[UH, KOT/1a epeT
CTYJEHTaMH CTaBUTCSl HEKOTOpas mpobiema U MmpeagaraeTcsi HaiTH MoAXo0 bl U MyTH K ee
pEIIeHUIO;

JeKIUA-KOH(PEPEHIINs — HAyYHO-TIPAKTUYECKOE 3aHITHE C CUCTEMOH JI0KIIaI0B Ha
3aJJaHHbIC TEMBI, IOITOTOBJICHHBIX CTYACHTAMH.

JCKIHSI-BU3YIIN3ALUS — JIEKIIUU C TPUMEHEHHEM (PU3UIECKUX JTEMOHCTPAIHA C
0O0BSICHEHUEM MTPOUCXOIAIINX SIBIICHHUH, @ TAK)KE KOMIBIOTEPHBIX CUMYJISIIIUI U y4eOHBIX
(bUIHMOB.

Bce Buibl nekuuii IpoBOAATCS € UCIOIb30BAaHUEM MYJIbTUMEIUNHOTO 000PYOBAHHUS.

CeMHHApCKUE 3aHATHUS BKIIOYAIOT B Ce0sI TaKWE METOJIbI O0YUYCHHUS, KaK ydcOHast
JUCKYCCHSI, B XOJI€ KOTOPOM CTYAEHTHI U3J1araloT CBOE MHEHHE U OOMEHUBAIOTCS B3IJIsIIaMU
Ha npo0JeMy, IBpUcTUUYECcKas Oeceqa, CTUMYJIUPYIOIIAas KOJUIEKTUBHOE MBIIIJICHUE U
COBMECTHBII MOUCK OTBETA Ha COPMYJIMPOBAHHBIN BOIIPOC WM 3a/1ady, a TAKXKe
WHIMBHIyaTbHOE 00ydeHHe, KOTJa CTyICHTaM BBIJAOTCS 3aJaHHsI C YIETOM UX
WH/IMBUYaTBHBIX OCOOCHHOCTEH.

[Tpu npoBeneHnu 1abOpaTOPHBIX 3aHATUH MpaKTUKyeTCcs paboTa B komaHae (2-4
4esioBeKa) U ucrosib3oBanue I T-MeronoB a1 00paboTKH pe3yabTaToB J1a00paTOPHBIX PaldoT.

6 YueOHO-MeTOoqHYeCKO€E OOecTiedeHHe CAaMOCTOATEIbHOM padoThl 00y4aIOIINXCS

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHO4YHBbIE CPEICTBA VISl IPOBEIeHUsI IPOMEKYTOYHOM aTTeCTAllUN
[IpencraBieHbl B TPUIIOKEHUU 2.

8 YueOHo-MeTOAMYEeCKOe U MH(POPMAIIMOHHOE o0ecniedyeHre JUCIMITTUHBI

a) OcHoBHasi IMTEpPaTYypA:

1. Ky3nenos, C.11. ®u3uka: Mexanuka. MexaHnueckue Koue0aHus! U BOJTHBI.
MonekynspHas ¢pusuka. TepmoauHamuka [eKTpoHHbIN pecypce] : Yuebnoe nocodue / C.H.
Ky3Hnenos. - 4-€ u3., uctp. u gom. - M.: By3osckuii yueOnuk: HULL MHOPA-M, 2014. - 248
c. — Pexxum noctyma: http://new.znanium.com/bookread2.php?book=412940 — ISBN 978-5-
16-101026-6

2. Ky3nenos, C.1. ®u3uka. BonHoBas ontuka. KBaHTOBasi mpupo/ia U3Iy4YeHHUS.
DneMeHThI aTOMHOU U sifiepHON pu3uku [DnekTpoHHbIH pecypc] : Yueb. moc. / C.1.
Ky3nenos, A.M. Jlunep - 3-€ uza., nepepad. u gorm. - M.: By3os. yue6.: HUL] UHOPA-M,
2015 - 212 c. — Pexxum goctyma: http://new.znanium.com/bookread2.php?book=438135 —
ISBN 978-5-16-100426-5

3. Mo3onesckasi, T.B. OCHOBBI KBaHTOBOW MEXaHHUKH U (U3UKU aToOMa
[DnexTpoHHbIH pecypce] : yuebnoe nmocodue / T.B. Mozonesckas, F0.B. ®duunmesko ; mox



pen. mpod. B.A. SIkumoBa. — Mocksa : UH®PA-M, 2020. — 108 c. - Pexwum nocrymna:
https://new.znanium.com/read?id=346851 - ISBN 978-5-16-107648-4

0) /lomoJiHUTEIbHASA JINTEpaTypa:

1. N'aaTmaxep, ®@.P. Jleknuu mo aHaTUTHYECKON MEXaHHUKE [ DIEKTPOHHBIN pecypc] :
VYyebHoe nmocodbue 11 By30B / @.P. 'antmaxep ; mox pen. E.C. [Iaraunkoro. — 3-¢ u3z. —
M.: DUBMATIIUT, 2001. — 264 c. - Pexxum goctyna: https://new.znanium.com/read?
1d=199817 - ISBN 978-5-9221-0067-0

2. laBeioB, A. I1. Kypc nekiuii mo kBaHTOBOM MeXaHuKe. MaremMaTH4ecKui anmnapar
KBAaHTOBOM MEXaHMKH [DJIEKTPOHHBIN pecypc] : yueoHoe mocodue / A. I1. laBbinos ; MI'TV.
- [2-¢ u3n., moaror. mo meyu. u3a. 2014 r.]. - Maraurtoropck : MI'TY, 2015. - 3ari. ¢ TUTYI.
skpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1444.pdf&show=dcatalogues/1/1123965/1444.pdf&view=true

3. ®@upranr, E.B. PykoBoACTBO K peIICHUIO 3a1a4 110 Kypcy ooOmiei ¢pusuku [Tekct] :
VYuyeonoe nmocodue / E.B. @upranr. — 3-¢ uszg., crep. — CII0.: MU3aarensctBo «Jlanby, 2008.
— 352 ¢. — ISBN 978-5-8114-0765-1

B) MeToanueckue ykasaHus:

1. Mexanuka. MonekysipHast ¢pu3uka 1 TepMOJMHAMUKA [ DIEKTPOHHBIN pecypc] :
naboparopubiit npaktukyM / E.H. Actanos, 3.H. botneBa, JI.C. lomkenkosa u np. ; MI'TY.
- Maraurtoropck : MI'TV, 2016. - 3arn. ¢ Tutya. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true

2. ®u3nKa TBEpAOro TeNa, aTOMa M aTOMHOTO sJipa [ DNEeKTPOHHBIHN pecypc] : yueOHoe
nocob6ue [ By30B] / C.A. BytakoB [u 1p.] ; MarHUTOTOpCKHii roc. TEXHUYECKUI YH-T HM.
I'. . Hocoga. - Maruutoropck : MI'TY uwm. I'. 1. Hocoga, 2019. - 3ars. ¢ Tuty:. skpasa. -
URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true

r) IIporpammuoe obecnieuenune u MHTEpHET-pecypchl:

IIporpamMmmHuoe o0ecnieuenune

Haumenoanue .
o Neo norosopa CpoK AeicTBUS TUIEH3UN
MS Office 2007 |\ 135 o1 17.09.2007 Geccpoumo
Professional
7Zip cB00OTHO pacnpocTpansemoe [10 0ecCpovHO
FAR Manager cB00OTHO pacnpocTpansemoe [10 0eCcCpovHO
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9 MaTepuajibHO-TEXHHYECKOE o0ecneyeHne TUCHUNJINHbI (MOIYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘IGCKOG obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:



YueOHbIe ayAUTOPUH IS IPOBEICHUS 3aHATHH JICKITMOHHOTO THMa. OCHAIICHHE:
MynbTuMeuiHbIE CPEACTBa XPAHEHHUs, IEpeIaul U IPeCTaBIeHUs HH(OpMaLIUK.

YueOHast aytuTopus AJis IpoBeAeHust 1abopaTopHbix padboT: JlabopaTopus
MEXaHHUKH, MOJIEKYJISIpHON Gu3uKH U TepmoarnHaMuku. OcHamienue: JlaboparopHble
YCTaHOBKH, U3MEPUTENbHbBIE PUOOPHI U1 IPOBEICHUS JTa0OPAaTOPHBIX padOT:

1. bannuctuueckue MasiTHUKH.

2. Mastauk O6epoeka.

3. ®u3nyuecKkuii MasiTHUK.

4. locka I'anpTOHA.

5. JlaGopaTopHasi ycTaHOBKA JJIsl HCCIIEJOBAHUSI pacipe-AesieHUs] TEPMOIJIEKTPOHOB
10 MOAYJIFO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa JJIsl OTIpeiesieHus oka3aTesel aauadaThl Y METOIOM
Krnemana u /Iezopma.

7. JlaGopaTopHasi ycTaHOBKa JJIs TPOBEPKU 3aKOHA BO3PACTAHUs SHTPOIHH B
npouecce nuddy3un ra3oB Ha MOJIETH MePEMEIINBAHUS IAPOB.

8.JIaGopaTopHasi ycTaHOBKa JJIsi IPOBEPKU 3aKOHOB BO3PACTaHUS SHTPOIUU B
MpolLecce TEeI000MeHa.

9.YcTanoBka nabopaTtopHast IIsl U3y4eHUs 3aBUCUMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. YcranoBka tabopaTopHas AJis UCCIEIOBaHMS TEIJIOEMKOCTH TBepaoro tena "Md
-TET-M".

11. YcranoBka nabopatopHas AJis ONpeiesieHUs] YyHUBEpCAIbHON Ta30BOH
nocrosHHou "M®-OI'TI-M".

12.Crena nabopaTopHbIii ra30BbIe MPOIIECCHI.

13. MepuTtenbHblld HHCTPYMEHT.

VYyeOHast ayuTopus i MPOBeAeHUS J1abopaTopHBIX padboT: JlabopaTopus
anekTpuyecTBa U ontuku. OcHarienue: JlabopatopHble yCTaHOBKH, U3MEPUTEIbHbBIE
puOOPHI 1715 MPOBEACHUS J1a00PaTOPHBIX padoT:

1.JJTaGopaTopHast ycTaHOBKa JJIs1 KCCIIEAOBAHUS JIEKTPOCTATUYECKOTO TIOJISI C
MTOMOIIIBIO OJIMHAPHOTO 30H/IA.

2. YcraHoBKa I NTyHTUPOBAHUS MIJLTHAMITIEpPMETpa.

3. YcraHnoBka 1abopatopHasi Jisi ONpeieNICHUs MHIYKTUBHOCTH COJICHOU A 1
MAarHUTHON TPOHUIIAEMOCTH.

4. YcranoBka jgabopaTopHas JUIsl H3yYSHHS pe30HaHCa HAMPSOKEHUM U ONTpeieTIeHUs
WHIYKTHBHOCTH

5. JlabopaTopHas yCTaHOBKA JIJIsl M3YYESHUS JJIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK
TUGPAKIIMOHHOMN peIIeTKH.

6. JlJabopaTopHas yCTaHOBKA JIJIsl OTPEICTICHUS painyca KPUBHU3HBI JIMH3BI U JUTUHBI
CBETOBOI BOJIHBI C TOMOIIBIO KoJienr HproToHa.

7. JlJabopaTopHas yCTaHOBKA JIJIsl OTIPEJICICHHS] KOHIIEHTPAI[MH PacTBOPOB caxapa u
ITOCTOSITHHOW BPAILEHUS.

8. UcTOUHMKY MUTaHUS TOCTOSSHHOTO TOKA.

9. Marasun emxocreit Time Electronics 1071.

10. Marasun emxocTtu P-513.

11. Marasun unayktuBHoctei Time Electronics 1053.

12. Mara3unsl conpoTuBiaeHui P-33.

13. Mynbetumertpsnl mudpossie MAS-838.

14. Mynstumetpsl APPA 106,203,205.

15. Ocuumnorpad nByxkananbabiii GOS-620 FG.

16. ITomapumerp CM.

17.MepuTtenbHbI HHCTPYMEHT.

VYueOHast aymuTopus A IpoBeACHUs 1abopaTopHbIX padbot: JlabopaTopus aroma,
TBepAoro Teina, sapa. OcHaienue: JlabopaTopHble YCTaHOBKH, U3MEPUTEIbHBIE TPUOOPHI



JUTSI TIPOBEICHUS TA0OPATOPHBIX padoT:

1.JJaboparopnast ycranoBka mjist "M3ydenus BHentHero hporodddexra’.

2. YcTaHOBKa JUIsl U3y4YEHUS CIIEKTpa aTOMa BOJAOPOa U OMPe/IesIeHUs TOCTOSTHHON
PunGepra.

. YcTaHoBka 1abopaTopHasi IS OnpeieJieHusl MOTeHIHala BO30YKACHU ra3a.
. YcTaHoBKa J17151 OIlpeiesIeHus ITMHBI IPoOera 4acTUIl B BO3AyXe€.

. Ismeputens ckopoctu cuera YUM2-2.

. MonoxpomaTtopst MYM-1.

. Mynetumerpst APPA 205, 207.

. Ocumnorpad ayxkanaiasHbi GOS-620 FG.

. MepuTtenbHbI HHCTPYMEHT.

Y4eOHble ayIUTOPUH JJIs IPOBEACHUS MPAKTUYECKUX 3aHATHIM, TPYIIOBBIX U
WHIUBUAYATbHBIX KOHCYIbTAIUHN, TEKYIIETr0 KOHTPOJIS M MPOMEKYTOYHON aTTeCTallUU.
Ocnamenue: aTepakTuBHAS JOCKA, IPOEKTOP. JJocka, MynbTUMETUIHBINA TPOEKTOP, IKPaH.

[TomereHus Asl CaMOCTOSITENEHOM paboThl 00yvaromuxcs. OcHalleHue:
[MepconanbHbie KoMIbOTepHI ¢ makeTroM MS Office, ¢ BeixoqoM B IHTEpHET 1 € JOCTYIIOM B
ANEKTPOHHYIO0 HH()OPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemenue 115 XpaHeHUsI U MPOYUITAKTUIECKOTO 00CTY>KUBAaHUS yUeOHOTO
obopynoBanus. OcHamienue: CTemaxu sl XpaHeHUs y4eOHO-MeTOINYEeCKOM
JTOKYMEHTAIUH, CTEJIaXH U cei(bl 111 XpaHEHUs yueOHOro 000py0BaHUS, HHCTPYMEHTHI
JUISL pEMOHTa 000pYI0BaHUSI.
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Ipuiaoxkenne 1

Y4yeOHO-MeTOoANYECKOE 00ecTieYeHHe CAMOCTOSITEIbHOI padoThl 00y4aroIMXcst

Mo mucummmue «PuU3MKa ¢ 37I€MEHTaMH KBAaHTOBOW MEXaHUKW» JJIS 3a049HOM (popMBbI 00Y-
YeHUs IPelyCMOTPEHa BHEAY JUTOPHAsE CAMOCTOSITEIbHAs paboTa 00yUdaroIuXxcsi, KOTopast 3aKJIo-
YaeTcs B MPOPAOOTKE JICKIHIA, CAMOCTOATEIIFHOM U3yYEHUH TEOPETUIECKOr0 MaTepHaa, IoAro-
TOBKE K BBITIOJHEHUIO JIAOOPATOPHBIX paboT, 00pabOTKe pe3yIbTaTOB U3MEPEHUH U BHITIOIHECHUH
JIBYX MHJIUBHIyaTbHBIX KOHTPOJIBHBIX PA0OT.

Ilpumepnvle sapuanmosl KOHMPOALHBIX padom:

Konumponvnan paboma Ne 1

S

1. Pajiyc-BEeKTOp YacTUIIBI M3MEHSETCS MO 3aKOHy 7 = t2T + 4t] — 2k (m). Haiitu BekTOp
CKOPOCTH ¥, BEKTOP YCKOPEHHS @, MOJIYJIb CKOPOCTH U YCKOPEHHS, a TAKKE YTOJl MEXKITy STHMH
BEKTOPAaMH B MOMEHT BpEMeHH t = 2 C.

2. Yepes 6mok, umeromuii popMmy aucka, nepekuHyT mHyp. K KoHIaM mHypa npuBsizanu
rpy3uku maccoil my = 100r u m, = 110 r. C kakuMm yckopeHHeM OyIyT JBUIraTbCs I'PY3HKH,
ecy Macca m 61oka paBaa 400 r? Tpenue npu BpaiieHur O0JI0Ka HAYTOXKHO MaJIo.

3. [lap ckarbiBaeTcss O HAKJIOHHOW IJIOCKOCTU C YIJIoM HaksoHa 60°. Kakyro cKopocTb
OyZeT UMETh LIEHTp Il1apa OTHOCUTEIbHO HAKJIOHHOM IJIOCKOCTH Yepe3 2 C, €CIU €ro HayalibHasl
CKOpOCTh OblIa paBHA HYJIO?

4. OnHOpOoaHBIN nuCcK paanyca R = 13 cm MOXET Bpamarbcsi BOKPYT TOPU30HTAIIBHON OCH,
NEPIEHIUKYJISIPHON K €ro INIOCKOCTH U NMPOXOALIel yepe3 kpail nucka. Hailtu nepuos Maibix
KOJICOAHUH 3TOTO JIMCKA, €CITU JIoTapu(hMUIECKU TeKPEMEHT 3aTyxanus A = 1.

5. B tpyOke mmunoit [ = 1,2 M Haxoautcs Bo3ayx npu temneparype T = 300 K. Onpene-
JUTh MUHUMAJIbHYIO YaCTOTY BO3MOXHBIX KOJIEOAHUN BO3AYLIHOTO CTON0A Vypyipn B IBYX CITydasix:
a) TpyOa OoTKphITa U 0) TpyOa 3aKpbITa.

6. B coOOCTBEHHOI CHUCTEME OTCUYETa UMEETCS TPSIMOYTOJIbHUK C COOTHOIIIEHUEM CTOPOH 4:5.
B xakoM HampaBlIeHUU U C KaKOW CKOPOCTBIO JIOJDKEH JABUTATHCS STOT MPSMOYTOIBHUK, YTOOBI B
1ab0paTOpHOM crcTeMe OTCYEeTa OH BBIMJISAIEN, KaK KBajapar?

Konumponvnas paboma Ne 2

1. Ha creknsuHbIi knuH (N = 1,5) magaeT HOpMaTbHO MOHOXPOMATHYECKHH CBET C AJTMHOM
BOJIHBI A = 582 HMm. IIpenomiisonuii yroi kiuna pased 20", Kakoe 4mciio TeMHBIX UHTEPEPEH-
IIMOHHBIX I0JIOC MPUXOAUTCS HA €AMHUILY JJTUHBI?

2. Ha nudpakumonnyto pemetky mmHo# 1=1,5 mm, copeprkanryto N=300 mtpuxoB, nagaer
HOpPMaJIbHO MOHOXPOMATHUYECKUH CBET C JUIMHOM BoiHBI A=550 HM. Onpexnenure: 1) yucio mak-
CUMYMOB, Ha0JII0JIaéMbIX B CIEKTpe NU(PPaKIMOHHON PEIIETKH; 2) Yo, COOTBETCTBYIOMIMM MO-
CIIEIHEMY MAaKCUMYyMYy.

3. OnpenenuTs YHEPTUIO, MPUXOASIIYIOCS Ha JIEKTpoH otnayu npu 3¢ dexkre Komnrona,
ecnu paccessHue (OTOHA MPOMCXOAUT Ha yroa € = m/3. DHeprus (HOTOHA 10 paccesHUs € =
0,58 M3B. Ilox kakum yriaom OyAeT IBUTaThCs SJEKTPOH OTIAYH?

4. JlnuHa BOJHBI M3My4yaeMoro aromoM (otona coctasisier A = 0,6 MKM. Bpewms xu3au
aToMma B B030ykIeHHOM cocTostnuu T = 1078 ¢. OnpenenuTte oTHOIIEHNE €CTECTBEHHOMN UPUHBI
HHEPreTUUECKOT0 YPOBHS K SJHEPIHH, U3TyUYEHHOW aTOMOM



5. DIeKTpoH HaJleTaeT Ha CIaboIPO3paYHbIN MPSIMOYTOILHBIN MOTEHIIUATLHBIN 0apbep BbI-
coroii Uy = 7,63 58 n mmpunoii | = 3 - 10710 3. DHeprus yacTuis! B 1Ba pa3a MeHbIIE BHICOTHI
Oapbepa. OnpenenauTb BEpOsITHOCTh, C KOTOPOIl YacTHIla MpoiieT uepe3 6apnep.

6. Y kakoro BOJAOPOJIONO00HOTO MOHA PAa3HOCTh JUTHMH BOJIH TOJIOBHOU JuHMH cepuu [la-
1I€Ha U KOPOTKOBOJIHOBOM I'PAHUIIBI CLIEKTPA TOU K€ CepUH cocTaBisieT 263,7 HM?

ITepeyenns 1abopaTopHbIX padoT:
1 kypc

1. JI. p. Ne 1 «IIpumeHeHNE 3aKOHOB COXPAHEHHUSI IJIS1 OIIPEIETIEHUSI CKOPOCTH I0JIETA ITYyJIN»
2. JI. p. Ne 7 «OnpeneneHue CKOpOCTH 3ByKa B BO3yXe METOJIOM CTOSTYEH BOJHBD»

2 Kypc

1. JI. p. Ne 34 «Onpenenenue ATUHBI CBETOBOM BOJHBI U XapaKTEPUCTUK AUPPAKIIMOHHOM
peueTK

2. JI. p. Ne 42 «M3yyenue crnekTpa U3IydeHUs atoma Boaopoaa. OmpesneneHue riiaBHbIX
KBAaHTOBBIX YHCEI BO30YKICHHBIX COCTOSHUN aToMa BOJIOPOIa»

IlepeueHsb TeopeTHYECKUX BOMPOCOB /IS MPOPAOOTKH JIEKIIMOHHOTO MaTepHaJia U ca-
MOCTOSITEJILHOTO M3yYeHUSsI:

1 xype

Knaccuueckas mexanuka

1. TlonsATHe paanyc-BeKTOpa, CKOPOCTH U YCKOPEHUs] MaTepuanbHO Touku. CpeaHue u
MIHOBEHHBIE BEJIMYHHBI.

2. Ilpsmas m oOparHas 3a71aun MexaHUKH. Poiib HauanbHbIX ycioBuil. [lepemenienue u
IIPOWICHHBIN IyTh.

3. JIBmKeHue 1o OKpYKHOCTH. YTO0JI IOBOPOTA, YIIIOBast CKOPOCTh U YIJIOBOE YCKOPEHHE.
CBs13b YIJIOBBIX U JTMHEWHBIX BEJIHYUH.

4. KpuonuHeiiHoe nBmxeHHe. TaHreHUManbHOE M HOpManbHOe yckopeHue. [lonHoe
YCKOpPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHUEM.

5. HWuepumanbhelie cuctemsl orcueta. [Ipunnmn otHocutenbHocTH [anunes. [Ipeobpaszo-
BaHus [ammes.

6. Ilonarue cumbl, Maccsl M uMmyibca. [Tpuniun cyneprnosuiun. OCHOBHOM 3aKOH TUHA-
MUKH IOCTYIIATEIbHOI0 ABMKEHUS. Tpernii 3akoH HproToHA.

7.  MoMeHT uMIysbca 1 MOMEHT CHJIbl OTHOCUTEIBHO TOUKU. OCHOBHOE ypaBHEHUE IMHA-
MUKH BPAIllaTeIIbHOIO JBUKEHUS.

8. Bpamenue BOKpYr HEMOABMXKHOW OCH. MOMEHT WHEpIMH TBEPIOro Tena. Teopema
[Irennepa.

9. Amnayorusi XapakTepHCTUK U YPaBHEHHUH MMOCTYIATEIBHOTO W BPANIATEIbHOTO JTBUKE-
HUS.

10. Wnterpans! neuxeHus. CBsa3b 3aKOHOB COXPAHEHUS! ¢ CUMMETPUSMHU MPOCTPAHCTBA U
BPEMEHU.

11. 3amkHyTas cucreMa. 3aKOH COXPaHEHMsI [TOJHOT'O UMITYJIbCA CUCTEMBI TEJ.

12. 3akoH coxpaHEHUs MOJIHOTO MOMEHTA UMITYJIbCa CUCTEMBI TElL.

13. Pabota 1 mouiHoCTh. KMHETHYECKAs SHEPTHs HOCTYNATENBLHOTO U BPAIIATEILHOTO JABH-
JKEHU.

14. KoHcepBaTUBHBIE M JUCCUIIaTUBHBIE CHIIbl. PaboTa KOHCEPBATUBHBIX U AUCCUIATHB-
HBIX CHUIL.



15. TlorennuanbpHas SHEPTUsl. 3aKOH COXPAHCHHS TTOJIHOH MEXaHUYECKON SHEPTHH.
16. Cs3b MEXAy CHIOH M MMOTCHIIMATLHOM dHeprucii. /IBa crmocoba onucanus B3auMOJICH-

CTBHA.

17. Coynapenue AByX Ten. YNPyTruil U HEYNpyruu ynap.

1
2
3
4.
S.
6
7
8
9

Mexanuueckue xonredanus u 60Hbl

YpaBHEHUE rapMOHUYECKHX KOJICOaHUH 1 ero penieHne. XapakTepUCTHKH KoJeOaHuii.
MarteMaTnyeckuii 1 GU3NIECKUN MasSTHUKH.

CrnoxeHne rapMOHHYECKUX KOJIeOaHU OJJHOTO HarlpaBieHus. buenus.

CroxeHue NeprneHIuKyIApHbIX Kojiebanuit. durypsl Jluccaxy.

YpaBHEHHE 3aTyXarOIIUX KOJICOAHHI U ero pelieHue.

XapaKTepUCTUKHU 3aTyXaIOLUX KOJIeOaHUH.

OHeprus rapMOHMYECKHX U 3aTyXaloUMX KoieOaHu.

Brinyxennsie koneOanus. Pezonanc.

[Toriepeynsle 1 POAOIBHBIEC BOJTHBI. XaPaKTEPUCTHKH OETYIIEH yIpyroi BOJIHBL

10. CkopocTb pacrpocTpaHeHHs YIIPYTHX BOJIH.

11. Knaccudwukanus BomH 1o popme BosHOBOH moepxHocTu. [lmockas, cdepuueckas u
LMJTHHPUYECKast BOJHA.

12. BonHoBOe ypaBHEHHE. YpaBHEHHE JIyda, YpaBHEHUE TNIOCKOH BOJIHBI, BOJTHOBOE YpaB-
HeHue B 00I1IeM BUJIE.

13. BekTop IIIOTHOCTH MOTOKA SHEPTUU.

14. Hanosxenue ynpyrux BojH. CTosidasi BOJIHA U €€ OCOOEHHOCTH.

15. KonebaHnue HaTAHYTOI CTPYHBI.

©CoNoR~wWNE

Cneuuaﬂbua}l meopust OMHOCUME/IbHOCMU U I/1€MEHM bl CMamucmu4ecKkou ¢[)u3ul<u

[Toctynarel DifHIITEHHA.

3ameJIeHUe BPEMEHH.

JIopeH1eBo COKpalleHue JJINHBI.

PensituBucTcKkue nHBapuaHThl. IHTEpBaIL.

PensTuBUCTCKUI UMITYJIBC.

ITonHas sHEprus U SHEPTUS TOKOS YACTULIBL.

CBs13b MacChl, SJHEPTUH U UMITYJIbCA.

3aKOHBI COXPAHEHUS TIPU PEITSTUBUCTCKUX CKOPOCTSIX.

Makpocucrtema. CTaTUCTUYECKUH U TEPMOJAMHAMUYECKUNA MOAXObI K OMMMCAHUIO MAK-

pocucCTeEM.

10. uckpetHblit Habop BennurH. [IOHATHE BEPOSATHOCTH U CPEIHEN BEITUMIHHEI.

11. HenpepsiBHblil HaOop BennuuH. OyHKIMS pacrpesieneHus CIy4aifHOW BETMUUHBI U ee
CBOMCTBA.

12. PacnpeneneHue MOJIEKYI IO MPOEKLUsAM ckopocTeil. Pactipenenenue I"aycca.

13. PacmpeneneHue MOJIEKYJ IO MOJIYJIIO ckopocTh. Pactipenenenne Makcseria.

14. HauOonee BeposiTHast, CPEIHSSA U CPEHEKBAIPATUYHAS CKOPOCTH.

2 Kype

1.

Bonnoeas onmuxa

[Tonsitue uaTepdepennmu. [TpuHIUT Cynepno3uIuu s CBETOBBIX BojiH. Habmronae-

MBIC U HeHa6JIIOI[aeMBIe BCIINYHHEI.

2.

KorepeHTHbIe 1 HEKOT€pEHTHBIE BOJIHBI. CII0KEHHE MHTEHCUBHOCTEN. Y CIIOBUS yCHUIIE-

HUS U OCJIa0JICHUS CBETA.

3.

BOJIH.

OnTuueckuii myTh cBETOBOrO Jiyda. CriocoObl U3MEHEHUS! ONTHYECKOTO Iy TH CBETOBBIX

3



4.

CBs13b ONTHYECKOW PAa3HOCTH XOJa C Pa3HOCThIO (a3. YCIOoBUS MaKCUMyMa U MUHH-

MyMa UHTEp(EpEHIIHH.

5.
6.
7.
8.

Cxema lOnra. YcnoBust HaOmroeHUST HHTEPPEPCHITUH.

WNutepdepeHIiyst B TOHKHUX IJICHKaX B OTPAXXEHHOM U IPOXOJISIIEM CBETE.

CxeMa Ut HaOJroqeHus Kosell HproToHa.

SBnenue nudpaxyn. OcoOeHHOCTh MU PaKINUU CBETOBBIX BOJH. Jndpaxuus Openens

u ®payHrodepa.

9.

10.
11.
12.
13.

ITpunnun I'toiirenca-dpenens.

Hudpakmus OpeHens Ha KpyriioM OTBEepCcTUH. 30HBI DpeHes.

Hudpakuus OpayHrodepa Ha y3KOH MPSIMOIUHEHHON 1IeNH.

Judpaxuonnas pemerka. OCHOBHbIE XapaKTEPUCTUKU JUPPAKIIMOHHOMN PEIIETKHU.
VYrnoBas aucniepcus U pa3penaromas CrioCOOHOCTh TU(PPAKINOHHON PEIIETKH.

Keanmoesan npupoda U3/TYUCHUA U OCHOBHbLE NOJI0ICEHUA K8AHMOBOU MEXAHUKU

BOoo~NoOR~WDNE

12.

1.
2.
3.

0.

TemutoBoe n3irydeHne abcorOTHO YepHOoro Teia. 3akon Ctedana — bonbpimana.
3akon cMmelennsa Buna. 'unoresa Ilinanka.

Oueprus u umnynbc potoHa. J[aBnenue ceera.

®oroaddext. 3akonsl potodrddexra. Kpacnas rpanuna ¢poroaddexra.
®opmyna DiHIITEIHA. PeNSITHBUCTCKUN M HEPETIATHBUCTCKUH (POTOIDDEKT.
TopMO3HOE PEHTI€HOBCKOE U3TyUYEHHUE.

A dexr Komnrona. opmyna KomnToHa.

KopnyckynsipHO-BOIHOBOM qyaiii3M cBeTa. BonHOBBIE CBOMCTBA YACTULL.

JnvHa BOJIHBI e BpoWis 1 ee SKCIIepUMEHTaIbHOE MOATBEPKACHUE.

[Tpuniun HeomnpenenenHocTH [ 'eizenOepra. CooTHOILIEHNE HEONPEIETIEHHOCTEH.
BonHoBas QyHkIus U ee cBOMCTBA. Y CiioBUE€ HOPMUPOBKU. [[puHIUIT Cyneprno3uiium.
Omnepatopsl BakHEHIINX (pu3ndeckux BeauuuH. [lelicTBus ¢ oneparopamu.

Keanmosaa mexanuxa

OcHoBHasl 3a/1aya KBaHTOBOW MexaHUKH. Y paBHeHue Llpéaunrepa.
CB00OOIHOE IBUXEHUE YAaCTUIIBI.
YacTHia B NOTEHIMATIBHOH siMe ¢ 0ECKOHEUHBIMHM U KOHEUYHBIMU cTeHKaMu. KBaHTOBa-

HUE SHEPTUH.

4.
S.
6.

[TpoxoxkaeHrne YacTUIIbI Yepe3 MOTeHIIUANbHEIN Oapbep. TyHHeTbHBIN Y3PEKT.
OO0mue CBOMCTBAa TAPMOHUYECKOTO OCITUILIATOPA.
KBantoBanue MmomeHTa umnyinbca. CoOCTBEHHBIE PYHKIIMM U COOCTBEHHBIC 3HAYCHUS

oreparopa MOMEHTa HMITYJIbCa.

7.
8.
9.

10.

[Taymnu.

11.
12.
13.
14.
15.

JIBI>KeHMe YacTUIbl B KyJIOHOBCKOM ToJie. BoiHoBast pyHKIUS aToMa Boi0poa.
Wznyuenue aroma BoJIOpo/a U BOJAOPOIONOA00HBIX cucTeM. CEeKTpallbHbIE CEPUH.
CrannonapHas ¥ HeCTallMOHAPHAS TEOPHS BO3MYLIECHH.

[TpyHIMIT TOKIECTBEHHOCTH OAMHAKOBBIX yacTHll. bo3oHbI U depmuonsbl. IIpuHnun

CnuH u cnuHOoBas BoHOBas GyHKIUs. [1oTHBI MOMEHT UMITyJIbCaA AJIEKTPOHA.
CrniuH-opOuTansHoe B3auMo/eicTBue. TOHKas CTPYKTypa aTOMHBIX CIIEKTPOB.
AToM renus.

3arosHeHNE AIIEKTPOHHBIX 000JI0YEK B MHOTO3JICKTPOHHBIX aTOMaXx.
Monmnexkyna. [Ipupoaa XMMUYECKON CBA3H.



puiio:xkenne 2

OuneHo4HbIE CpeaCcTBa 1S POBeIeHUs IPOMEKYTOYHOH aTTeCTalun

a) [lnanupyemblie pe3yJbTaThbl 00yYyeHHs] U OLIEHOYHbIE CPeACTBA /I MPOBeAeHHs
NMPOMEKYTOYHOM ATTeCTAIUM:

Kon
WHIUKaTOpa

Nunukarop  gocru-
JKEHUSI KOMIIETEHIINHA

O1neHOYHBIE CPEACTBA

OIIK-1 — cmoco0en NPUMEHATH €CTCCTBEHHOHAYYHbIC U OGIIIeI/IH)KeHepHBIe 3HAHUA,
METO/Abl MATEMATUYECCKOI'0O aHAJIN3a U MOJCJIUPOBAHUSA, TCOPETUYECCKOT0 U IKCIICPUMECH-
TAJBHOI0 HCCJICAOBAHUA B HpO(l)eCCHOHaHLHOﬁ JACATCJIBbHOCTH

OIIK-1.1

Pemaer crannaptHbie
npodeccuoHanbHbIe
3a7a4d C IpHUMEHe-
HUEM EeCTECTBEHHO-
Hay4HBIX U OOIICHH-
JKEHEPHBIX  3HAHUIA,
METOJI0OB MaTeMaTu-
YecKoro aHaiauza u
MOJIETTUPOBAHUS

TecToBBIE BOIIPOCHI K 3a4Y€TaM:

C KakuMu YTBEpXKICHUAMU OTHOCUTENIBHO CKOPO-
cTH nepenaun uHpopmanuu Ber cornmacuer? Breide-
pHUTE HECKOJIBKO OTBETOB.

Hu onHO MarepuanbHOE TEI0 HE MOXKET JBUIaThCA
CO CKOPOCTBIO, NIPEBBIIIAOLIEN CKOPOCTh cBeTa. Ho
uH(popMalysg HeMaTepuaabHa, I03TOMY MOXKET I1e-
penaBaTbcs ¢ J1I000M CKOPOCTBIO, ke OECKOHEYHO
00J1bI1I0M.

Ckopocth mepenaun MHQOPMALUU OIMPEICIIAETCS
IPyNIIOBOM CKOPOCTHIO BOJIHOBOrO nakera. dazosas
CKOpOCTb CBA3aHa C IEPEMEIIEHUEM OIPEICICHHON
(a3bl BOJIHBIL.

B cpene, oGnanatomeit aucnepcuei, BOIHOBOH ma-
KET pacIlyIbIBAETCS, U CKOPOCTh Nepeaun nHpopma-
LMY CHUIKAETCSI.

Jlis mepenaun cooOLIEHUH HCIOIB3YETCs MOCTe 0-
BATEJIBHOCTh HUMITYJIBCOB, KaXKJbIH M3 KOTOPBIX
HeceT oAuH OUT. UTOOBI MOBBICUTH CKOPOCTH Mepe-
nagu mHGOpMAaIui, HEOOXOMMO COKpaIaTh -
TEIbHOCTb UMITYJILCOB.

[TocTaBpTe B COOTBETCTBUME BHJ KOMIIBIOTEPHOU
MBI Y MPUHIIAI €€ JEHCTBUS

Mexannyeckast

nepeaada CurHajia OT ABMIKCHUA
[IapuKa Ha JaTUUKH

Onruyeckas

dotorpadupoBaHue MepeaBIKE-
HUS MBI C BBICOKOH 4acTOTOi,
paboTaeT Ha riaaJKuX MOBEPXHO-
CTSIX

Jlazepnas

(buKcamus nepeaBUKEHUS MBITITH
AJIEKTPOMAarHUTHBIMUA  BOJHAMU
MaJjioi JJTMHBI BOJHBI, paboTaer
Ha [IEPOXOBAThIX MOBEPXHOCTIX

Tpex6omn

yIOpaBlieHUE KypcopoM TpU IO-
MOIIM IIapUKa C HCIOIb30Ba-
HUEM ONTHYECKUX JaTUUKOB

I'mpockonuueckas

pacrno3HaBaHHE [JBUKCHHUS HE
TOJIKO Ha IOBEPXHOCTH, HO U B
IIPOCTPAHCTBE




Kon
WHIKATOpa

Nunukarop  gocru-
YKEHHS KOMITETCHIINHU

O1LieHOYHBIE CPENCTBA

B yem 3akimrodaTcss OCHOBHOE OTJIMUNE KBAHTOBOTO
KOMIIBIOTEpPA OT 0OBIYHOTO?

OOBIYHBIN KOMIIBIOTED SBIISICTCS PEATHHBIM
YCTPOHCTBOM, a KBAHTOBBIN THIIOTETHYECKHIM.
OOBIUHBIN KOMITBIOTEP paboTaeT B MaKPOCKOIIHYe-
CKUX MaciTabax, a KBAaHTOBBIM B 00JIACTH MUKPO-
MHpa.

OOBIUHBIN KOMITBIOTEP ONIEPUPYET OMTaMU, CITO-
COOHBIMH NMPUHUMATH 3HaueHus 0 uiu 1, a KBaHTO-
BBII KyOUTaMU, KOTOPBIE MOTYT HAaXOAHUTHCS B CY-
HEPIIO3UIIMHU JIBYX COCTOSIHHU.

B 00bIYHOM KOMITBIOTEPE YKCIIa 3aIUCHIBAIOTCS B
JBOMYHOM KOJI€, 2 B KBAHTOBOM B JICCATUIHOM.

OIIK-1.2

Pemaer mnpodeccuo-
HaJIbHBIC 3aJaud  C
IMPUMCHCHUCM MCTO-
JIOB TEOPETHYECKOTO
U  OKCIICPUMCHTAJIb-
HOT'O MCCIICIOBAHMUS

no

TecToBBIE BOIIPOCHI K 3aY€Tam:

W3 nepeunciieHHbIX HOcUTeNe nHpopManuu BbiOe-
pere Te, B OCHOBE 3allMCH KOTOPBIX HE HUCIOJb3Y-
IOTCSl 3JIEKTPOMAarHUTHbIE IBJICHUS (HECKOJIBbKO Ba-
pUAHTOB)

nepdokapTa
JIa3€pHBIN TUCK
¢dororpadus
roJorpaMma
rpaMIlJIaCTUHKA
KapTa naMsaTu
JKECTKUM JINCK

[locTaBpTe B COOTBETCTBUE KOMIIOHEHT COBPEMEH-
HOTO KOMITbIOTEpa U (PU3NUECKOE SIBJIEHHUE, KOTOPOE
JIEKUT B OCHOBE €r0 (yHKIIMOHUPOBAHUSI.

DP1II-HaKOUTENb H3meHeHue u perucrtpa-

LU IEKTPUYECKOTO 3a-
pala 6 KapMmaHe IOJdy-
MPOBOJHUKOBON CTPYK-

TYpBI

KukokpucTaisnyecKkuii [ToBOPOT MIOCKOCTH MO-
MOHUTOP JIApU3ALMM  TIPOXOJs-

IIETO CBETa MPOIOPIIHO-
HAJBHO TPUIOKEHHOMY
HAPSHKCHUIO.

BI/IquCTep H3menenue OpHuCHTaIuu

MarHUTHBIX ~MOMEHTOB
BHYTpH (peppomaraur-
HOTO MaTepHaia

Kononkn B3anmogelictBue Mar-

HUTHOI'O MOJISI IIOCTOSH-
HOTO Mar"HuTa C MPOBO-
JIOM KaTYLIKH




Kon Nunukarop  gocru-

O1LieHOYHBIE CPENCTBA
WHJIMKATOpa | )KEeHUsI KOMIIETEHITUN

3.  Kak MOHO 3alTUTUTHCS OT AIEKTPOMATHUTHBIX T10-
Mex mnpu nepenade wuHbopmanuu? BriGepure
HECKOJIBKO OTBETOB.

®  JCIIOJIb30BaTh IKPAHUPOBAHHYIO BUTYIO Mapy

®  UCHOJB30BATH ONTOBOJIOKOHHBIM KaOelb

e  He NMPOKJIAABIBATh Kabenb BOJIM3HM JTUHHIA 3JIEKTPO-
nepenad

®  JCIIOJIb30BaTh OJUH MIPOBOA IS 3a3EMJIICHUS

®  YMCHBUINTH MOJIOCY NPOITYCKAHUS CETH

6) HOpﬂ)IOR MPOBECACHUS l'[pOMC)KyTO'lHOﬁ aTTeCTaluy, NMMOKa3aTe/im 1 KpUuTepun oue-
HUBAaHUA:

CornacHo y4eOHOMY IUIaHy BHIaMHU POMEKYTOYHOM aTTECTAIMH 110 JUCIHILTHHE «DH3uKa
C 3JIEMEHTAaMU KBAaHTOBOW MEXaHUKU) SIBJISIOTCS 3a4eT U 3a4eT C OLIEHKOM. 3a4eT MPOBOJIUTCA B
BUJIE COOCCEIOBAHUS 110 TEOPETHUSCKUM BOIIPOCAM U MPAKTUYCCKUM 3aaHHSIM.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3aUema:

— Ha OLEHKY «3auTeHo» (3-5 0a/uioB) — 00yyaromUics MOKa3bIBaeT CPOPMHUPOBAHHOCTH
KOMIIETeHIINI, HATUYUe TBEPABIX 3HAHWI MPOrPaMMHOTO MaTepHala, TPpaMOTHOE U JIOTUYECKOe
W3JI0KEHUE MaTepuaia pu OTBETE, JOIMYCKAIOTCA HE3HAYUTEIbHBIC OIMOKH, YBEPEHHO HCIIPaB-
JIIEMBIE ITOCJIE€ AOTIOIHUTENBHBIX BOIIPOCOB, IIPABUJIBHBIE ACHUCTBUS IPH JEMOHCTPALlUA YMEHHUN
Y HaBBIKOB.

— Ha OIEHKY «He 3a4TeHo» (1-2 Oamna) — 00yyaroImuiicss MOKa3bIBACT, YTO PE3YJIbTAT 00Y-
YEeHUsI HE JJOCTUTHYT, KOMIIETEHIINH HEe C(hOPMUPOBAHBI, HE MOXKET MPEIbsIBUTH 3HAHUS HA YPOBHE
BOCITPOMU3BCACHUA U 00BsICHEHNS HHq)OpMaHHH, JaXKE C IOMOIIBIO HABOAAIIUX BOIIPOCOB, HE CITIO-
co0eH MPOJAEMOHCTPUPOBATh YMEHHS M HaBBIKW MIPU PEIICHUH MPOCTEHUIITUX 3a/1a4.

Ilokazamenu u Kpumepuu oyeHUEGAHUA 3a4EeMA C OYEHKOIL:

— Ha OLIEHKY «OTJIMYHO» (5 6amioB) — oOyyaromuicss 1EMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CHCTEMATHIECKOE U TITyOOKOe 3HaHUE y4uel-
HOT'0 MaTepuaia, CBOOOIHO BBIIOJIHIET MPAKTHUECKUE 3aJaHHsI, CBOOOHO ONIEpUPYET 3HAHUSIMH,
YMEHUSIMH, IPAMEHSET WX B CUTYAIHSIX OBBIIIEHHON CIIOKHOCTH.

— Ha OILIEHKY «Xopomo» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPeAHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMITETEHIIHIA: OCHOBHBIC 3HAHHSI, YMEHHUSI OCBOCHBI, HO JIOITYCKAIOTCS HeE-
3HAYUTEJIbHbIE OMIMOKH, HETOYHOCTH, 3aTPYJHEHUS NP BBIMOJHEHUH NMPAKTHUECKUX 3aJaHUM,
nepeHoce 3HaHUK M YMEHHU Ha HOBBIE, HECTaHIAPTHBIC CUTYAIUH.

— Ha OLIEHKY «Y/0BJIeTBOPHUTEIbHO» (3 Oaina) — o0yyaromuiicss AeMOHCTPUPYET MOPOTro-
BBl YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHITUI: B X0JIe KOHTPOJIBHBIX MEPOIIPHATHH JOITyCKa-
IOTCSI OIIMOKH, MPOSBISETCS OTCYTCTBUE OTJENbHBIX 3HAHUH, YMEHUH, HABBIKOB, 00ydaroHiics
UCTIBITHIBAET 3HAYUTEIBHBIC 3aTPyIHEHHS ITPH ONIEPUPOBAHUY 3HAHUSIMH U YMEHHUSMU TIPH UX TIe-
peHoCce Ha HOBBIE CHUTYAIlUU.

— Ha OIIEHKY «HeY/10BJIETBOPUTEIBLHOY (2 Oaia) — 00yJaromuics JEMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHyecKoro Marepuana, J0MyCKaeT CyIIeCTBEHHbIE OMNOKHU, HE MOXKET MOKa-
3aTh MHTEJICKTYalbHbIE HABBIKHM PELLICHUS ITPOCTHIX 3ajad.

— Ha OLICHKY «HeYJA0BJIeTBOPUTEJLHO» (1 Oat) — oOydaronuiics He MOKET MOKa3aTh 3Ha-
HUS Ha YPOBHE BOCIIPOU3BEJCHUS U O0BSICHEHUS MH()OPMAILMH, HE MOXKET MOKa3aTh HHTEIUIEKTY-
JIbHBIC HABBIKU PELICHUS POCTHIX 33/1a4.



