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JIMcT akTyajam3anuu padoyeil 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.ﬁOJII‘YI_HI/IH

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

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

Pabouast nporpamMma rnepecMoTpeHa, 00Cy KeHa 1 0J100peHa s peann3aiuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DU3UKU

[Iporokom ot 20 1. Ne

3aB. xadenpoit I[.M.ﬁonrymm{

Pabouas nporpamMma rnepecMoTpeHa, 00CykaeHa u ojgo0peHa s peanusaruu B 2029 - 2030
yueOHOM rojy Ha 3acenanuu kadeapel Du3nuku

[Iporokom ot 20 1. Ne

3aB. xadenpoii I[.M.ﬁOJ'IFYHH/IH




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

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

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOM NMPOrpaMMbl

Jucnunnuna @usuka ¢ 371eMeHTaMu KBAaHTOBOM MEXaHUKH

BXOJIUT B 0053aTEIbHYIO YaCTh y4eOHOTO IJIaHa 00pa30BaTEIbHON TPOTPAMMBI.

JIist u3y4eHus TUCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHHUS, BIIAJCHIS),
c(hOpMUPOBAHHBIE B pE3yJIbTaTe U3YUCHUS TUCIUILINH/ IPAKTHK:

NudopmaTtuka

IIpukiagHas MaTeMaTuKa

3HanHus (YMEHUS, BIQJICHUS ), TOJTYYEHHBIC PY NU3YUYECHUU JaHHOMW JTUCIIUTLTAHBI
OyIyT HEOOXOUMBI I U3YUECHUS] TUCITUILINH/TIPAKTHK:

MoaenupoBanue

O06paboTka SKCIIEpUMEHTAIBHBIX TaHHBIX Ha DBM

OCHOBBI KBaHTOBOI HHPOPMATHKHU

be3onacHOCTh )XKU3HEACATEILHOCTH

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMIUTUHBI (MOYJIs1) M IIAHUPYeMble Pe3yJIbTaThI 00y4eHHs

B pesynbpTare 0CBOCHUS IUCHUILTHHBI (MOyJisi) «Du3HKa ¢ 2IeMeHTaMi KBAaHTOBOM
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 MOJIETTUPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO
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
TEOPETUYECKOT0 U IKCIIEPUMEHTAIHLHOTO UCCIIETOBAHMS




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

OO0mmas TpyA0€MKOCTh JUCIIMIUIMHBI COCTABJISIET 7 3a4eTHBIX €IUHHMI 252 aKaj. 4acoB, B TOM

qHuCIIC:

— KOHTakTHas padota — 139,6 akaj. 4yacos:
— ayautopHas — 136 akaj. 4acos;
— BHeayaAuTOpHas — 3,6 akajl. 4acos;

— camocTosTeNnbHas pabota — 112,4 akaj. 4yacos;

— B opMe IpaKTHUECKOl noaroToBku — 0 akaj. yac;

d)opMa aTTCCTalluu - 3a4€T, 3a4€CT C OLICHKOM

AynutopHast ) =
KOHTaKTHas paboTa z z ®dopma Tekymiero
Paszen/ Tema g (B akaj. yacax) é E{ Bun § KOHTPOJIS Kox
J— : S o CaMOCTOSTEIIBHOM |  ycrieBaeMoCTH " KOMITETEHIIHH
O g £ paboThI MIPOMEKYTOUHOMH
Tex. mal. | mpakr. RS aTTeCTalnuu
3aH. 3aH. O =
1. Kitaccudeckast MexaHHKa
[IpopaboTka
1.1 Kunemaruka JIEKLIUM, peLIeHnE WnnuBunyansHas
MOCTYMATENLHOTO U 3 2 7 MHIHBHLYaTbHBIX 3aj1a4a, OIIK-1.1
BpaIIATEIbHOTO JABUKCHUS sanad, KOJIJIOKBUYM
MMOATOTOBKA K
KOJJIOKBUYMY
[IpopaboTka
JIEKLH, perieHne
WHUBUTYaTbHBIX
3aj1ad, OtueT 1o
1.2 Jlmavixa MOJITOTOBKA K nabopatopHoi
HOCTYNATELHOTO 1 5 6 12 BBINIOJHEHUIO U pabote Ne 4, OIIK-1.1,
S —— ob6paboTka WHJIMBUyaJIbHAs OIIK-1.2
pe3yabTaTOB 3a/1a4a,
J1a00paTOPHBIX KOJIJIOKBUYM
2 pabor,
MMOATOTOBKA K
KOJUIOKBUYMY
IMpopaboTka
JIEKIUH, pelieHne
HHIUBUTYaTbHBIX
3aj1ad, OTueT 1o
MMOATOTOBKA K nabopaTtopHoi
1.3 3akoHBI COXpaHEHUS B 6 6 12 BEITIOJIHCHUIO U pabore Ne 1, OIIK-1.1,
MEXaHHKE 00paboTka HH/MBUAyaJIbHAS OIlK-1.2
pe3yIbTaTOB 3a71a4a,
11ab0paTOPHBIX KOJIJIOKBUYM
pabor,
MMOATOTOBKA K
KOJJIOKBUYMY
Hroro no pazaeny 14 14 31




2. MexaHu4yeckue KojaebaHus 1
BOJIHBI

ITpopaboTka
JIEKINH, perieHne
WH/IMBUAYaJIbHBIX
3aj1ad, OT4eT 110
MOJIOTOBKA K nabopaTopHoOi
2.1 Mexannueckue BBIITOJTHEHUIO B pabote Ne 5, OIIK-1.1,
6 8 12,2
KoJieOaHus obOpaboTka WHIUBUAYyaJIbHAS OIIK-1.2
pe3yabTaTOB 3ajaua,
n1abopaTopHBIX KOJIJIOKBUYM
pabor,
MOJITOTOBKA K
KOJJIOKBUYMY
2
[TpopaboTka
JISKIIUH, penieHue
HHIUBUIY AJTBHBIX
3aja4, Ortuer o
MOJITOTOBKA K nabopaTopHOM
2.2 Viipyrue Bomsb 6 4 12 BBINOJIHEHUIO U pabote Ne 7, OIIK-1.1,
00paboTka WH/IMBUAyaJIbHAS OIlK-1.2
pe3yIbTaTOB 3ajaua,
71a00PaTOPHBIX KOJUIOKBUYM
pabor,
MOJITOTOBKA K
KOJIJIOKBUYMY
Wroro no pazneny 12 12 24,2
3. PensTuBHCTCKAsE MEXaHHUKA
IMpopaboTka
JIEKIUH, pelieHne
3.1 PensituBuCTCKAs WH/IMBUAYAJIbHBIX Mupusunyansas
2 4 2 7 3ajaya, OIIK-1.1
KHHEMATHKa ¥ JTHHAMHUKA 3amad,
KOJUIOKBUYM
MOJITOTOBKA K
KOJIJIOKBUYMY
Wroro no pazneny 4 2 7
4. Crarucruyeckas pusnka
[IpopaboTka
JIEKIUH, pelieHne
I/IHJII/IBI/UIyaHI)HBIX
3aj1ad, OtueT 1o
HOATOTOBKA K nabopaTopHOIH
4.1 DneMeHTHI 2 2 4 161 BBIITOJTHCHUIO B pabote Ne 11, OIIK-1.1,
CTaTUCTHYECKOH Hu3nKu ' obOpaboTka WHIUBUAYyaJIbHAS OIIK-1.2
pe3yabTaTOB 3a/aua,
1a60paTOPHBIX KOJJIOKBUYM
pabor,
MOJITOTOBKA K
KOJIJIOKBUYMY
HWroro no pazneny 2 4 16,1
Hroro 3a cemectp 32 32 78,3 3a4€T
5. BonHOBas u KBaHTOBAs ONTHKA
ITpopaboTka Ortuer no
5.1 DneKTpOMAarHuTHbIC 3 4 4 4 JICKIIHH, nabopaTtopHoi OIlK-1.1,
BOJTHBI MOJITOTOBKA K padote Ne 35, OIlK-1.2

BBITIOJTHCHUIO U

KOJUIOKBUYM




00paboTka

pe3yJbpTaToB
11a00paTOPHBIX
pabor,
MOJITOTOBKA K
KOJUIOKBHYMY
IIpopaboTka
TEKIUH, penienne
WHIUBUAYaIbHBIX
3ajad4, OrtueT 1o
MOJITOTOBKA K nabopaTtopHOH
5.2 Unatepdepennus 4 3 4 BBINIOJIHEHUIO U pabote Ne 32, OIlK-1.1,
CBETOBBIX BOJIH o0OpaboTka WHAWBHUyaJIbHAs OIlK-1.2
pe3yibTaToB 3ajauva,
71ab0PaTOPHBIX KOJUIOKBUYM
pabor,
MOATOTOBKA K
KOJUIOKBUYMY
IIpopaboTka
JIEKIUH, perieHne
WHIUBUAYATbHBIX
3aj1au, Oruer 1o
MOJITOTOBKA K 11a00paToOpHBIM
5.3 Tudpaxims CBETOBBIX 4 3 4 BBITIOJIHEHHIO U pabotam Ne 34, OIlK-1.1,
BOJIH 06paboTka WHIUBUIyalIbHAS OIIK-1.2
pe3yJIbTaTOB 3aj1aya,
11a00paTOPHBIX KOJUIOKBUYM
pabor,
MOJITOTOBKA K
KOJUIOKBUYMY
ITpopabotka
JIEKIUH, pelieHne
WHIUBHUAYaITbHBIX Oruer o
3ajad, .
MOATOTOBKA K Aabopatopuoi
pabote Ne 36A n
5.4 KBanToBas onTuka 4 8 6 BBLITOMHCHHIIO 1 37 OlIK-1.1,
0o0paboTka ' OIlK-1.2
pe3yIIbTaTOB WHIUBUAYaJIbHASL
n1abopaTopHBIX 3ajata,
KOJJIOKBUYM
pabor,
MOATOTOBKA K
KOJUIOKBHYMY
HWroro no pazaeny 16 18 18
6. KBaHTOBast MexaHUKa
IIpopaboTka
6.1 OcHOBHBIE MTOJIOKEHUS 1 JICKLUH, pettierue NunuBunyanbHas
MaTeMaTH4eCcKuil anmnapar 4 2 2 HHIBHY TBHBIX 3ajaya, OIlK-1.1
KBaHTOBOI MEXaHUKHU Janad, KOJUTOKBUYM
MOATOTOBKA K
KOJUIOKBHYMY
IIpopaboTka Ortuer no
JIEKIUH, pelIeHne nabopaTtopHOH
6.2 YpaBHeHue 6 4 4 WH/IMBUTy JTbHBIX pabote Ne 51, OIlK-1.1,
Ipénunrepa 3ajad, WHIMBUTyalIbHAS OIlK-1.2
MOATOTOBKA K 3ajaya,

BBIIIOJIHCHUIO U

KOJUIOKBUYM




00paboTka
pe3yIbTaToB
11a00paTOPHBIX
pabor,
MOJITOTOBKA K
KOJUIOKBHYMY

6.3 TIpuOnmkeHHbIC METOIbI
peneHus
KBaHTOBOMEXaHUYECKUX
3a1a4

ITpopaboTka
JIEKINH, pelieHne
VHIUBHY AITBHBIX

3ajad,
MOJTOTOBKA K
KOJUIOKBHYMY

WnpuBnnyanbHas
3amaya,
KOJUIOKBHYM

OIIK-1.1,
OIIK-1.2

6.4 JIBmxeHue B
LEHTPAJIbHO-CUMMETPHYHOM
noJje

[IpopaboTka
JIEKLIU, perieHue
HMHIUBHIYJTBHBIX

3azad,

MOJTOTOBKA K

BBITIOJIHCHHUIO U
00paboTka
pe3yIIbTaToOB
1ab0paTOPHBIX
pabor,

MOJTOTOBKA K

KOJUTOKBUYMY

Otuer 1o
nabopatropHoi
pabote No 42,

MHIUBHIYaJbHAS
3amaya,
KOJUTOKBHYM

OIIK-1.1,
OIIK-1.2

6.5 CucreMsl
TOXIECTBEHHBIX YaCTHI]

2,1

IMpopaboTka
JICKITUH,
MOATOTOBKA K
KOJUIOKBHYMY

Konnoxsuym

OIIK-1.1,
OIIK-1.2

Wroro no pazneny

20

18

16,1

Wroro 3a cemectp

36

36

34,1

3a0

Htoro no JUCHOUITIIINHE

68

68

112,4

3a4eT, 3a4eT C
OLICHKOM




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

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

Hcnonp3ytoTes ciienyrone BUIbl JeKIN:

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 3aKIIOYUTENbHON YaCTH U3YUYEeHHUs! TUCIUTUIMHBI, TOCBSIICHHON
COBpEMEHHOM (pU3NUeCKOi KapTHHE MUPa, & TAKXKe MPU CHCTEMaTU3alui U 0000IIeHUH
OTJICIbHBIX PA3/IENIOB;

npo0OieMHast JIEKIUS — UCIIOJIB3YETCs KaK AJIEMEHT B COCTaBe JICKI[UH, KOT/1a epeT
CTYJEHTaMH CTaBUTCS HEKOTOpas mpobdiema U MpeagaraeTcss HaiT MmoaXo/Ibl U My TH 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 MTPOUCXOISIINX SIBICHHUH, @ TAK)KE KOMIBIOTEPHBIX CUMYJISIIIUI U y4eOHBIX
(hUIHMOB.

Bce Buibl nekuuii IpoBOAATCS € UCIOIb30BAaHUEM MYJIbTUMEIUNHOTO 000PYOBAHHUS.

CeMHHApCKUE 3aHATHUS BKIIOYAIOT B Ce0sI TaKWE METOJIbI O0YUYCHHUS, KaK ydcOHast
TMCKYCCHSI, B X0/1€ KOTOPOH CTYJIEHTHI H3JIaraloT CBO€ MHEHHE 1 OOMEHUBAIOTCS B3TJIs,IaMU
Ha npo0JeMy, IBpUcTUUYECcKas Oecena, CTUMYJIUPYIOIIAs KOJUIEKTUBHOE MBIIIJICHUE U
COBMECTHBII MOUCK OTBETA Ha COPMYJIMPOBAHHBIN BOIIPOC WM 3a/1ady, a TAKXKe
WHIMBHIyaTbHOE 00ydeHHe, KOTJa CTyICHTaM BBIJAOTCS 3aJaHHsI C YIETOM UX
WH/IUBUYaTBHBIX OCOOCHHOCTEH.

[Tpu npoBeneHnn 1a00paTOPHBIX 3aHATUHN MPAKTUKYETCs paboTa B komaHzae (2-4
4esioBeKa) U ucrosib3oBanue I T-MeronoB a1 00paboTKH pe3yabTaToB J1a00paTOPHBIX PaldoT.

6 YueOHO-MeTOqHYeCKOE 0OOecTieyeHHe CAMOCTOATEIbHOM padoThl 00yUYaommXxcst

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHo4YHbIE CPeCTBA /1JIsl MPOBEAEHUS MPOMEKYTOUHOI aTTeCTAlNU
[IpencraBieHbl B TPUIIOKEHUU 2.

8 YueOHo-MeTOAMYEeCKOe U MH(POPMAIIMOHHOE o0ecniedyeHre JUCIMITTUHBI

a) OcHoBHasi IMTEpPaTYypA:

1. Ky3nernos, C.1. ®uzuka: Mexannka. Mexanndeckue KojaeOaHUsI 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] : yuebHoe nmocodue / T.B. Mo3zonesckas, }0.B. @ununmnesko ; nox



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. T'antmaxep, @.P. Jlekuuu no aHAIMTUYECKOU MEXaHUKE [ DIEKTPOHHBINA 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. JlaBeiioB, A. I1. Kypc nekiuii mo KBaHTOBOM MeXaHuke. MaTeMaTuueckuil anmnapar
KBAaHTOBOM MEXaHMKH [DJIEKTPOHHBIN pecypc] : yueoHoe mocodue / A. I1. laBbinos ; MI'TV.
- [2-¢ u3n., moaror. mo meyu. uza. 2014 r.]. - Marauroropck : MI'TY, 2015. - 3ari. ¢ TUTYyI.
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 peLICHUIO 3a7a4 110 Kypcy oouei Gpusuku [Tekcr] :
VYuyeonoe nmocodue / E.B. @upranr. — 3-¢ uszg., crep. — CII0.: MU3aarensctBo «Jlanby, 2008.
— 352 c¢. — ISBN 978-5-8114-0765-1

B) MeToanueckue ykasaHus:

1. Mexanuka. MonekysipHast ¢pu3uka 1 TepMOJMHAMUKA [ DIEKTPOHHBIN pecypc] :
naboparopubiit npaktukyM / E.H. Actanos, 3.H. botnesa, JI.C. lomkenkoBa 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. ®du3uKa TBEpJOTo TeJIa, aToMa M aTOMHOTO sijipa [ DIeKTPOHHBINA pecypc] : yueOHoe
nocob6ue [ By30B] / C.A. BytakoB [u 1p.] ; MarHUTOTOpCKHii rOC. TEXHUYECKUH 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

HaHMT_II{SBaHHe 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

IIpodeccuoHanbHbIe 6236l JAHHBIX U HH(POPMANMOHHbIE CITPABOYHBbIE CHCTEMBI
HasBanmne kypca Cchlka
HanmonaneHas HHGpOpMaMOHHO-aHAIMTHYCCKAs URL:
cuctema — Poccuiickuii HHACKC HayuHOro nutupoBanus | https://elibrary.ru/project_risc.
(PMHII) asp

DjekTpoHHas 0a3a mepuoIuUecKux u3manuii East View

Information Services, OO0 «MUBHUC» https://dlib.eastview.com/

9 MaTepuajibHO-TEXHHYECKOE o0ecneyeHne TUCHUNJINHbI (MOIYJIs1)

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



YueOHbIe ayAUTOPUH TSI POBECHUS 3aHATUH JIEKIIMOHHOTO THNa. OCHaIIeHHE:
MynbTuMeuiHbIE CPEACTBa XPAHEHHUs, IEpeIaul U IPeCTaBIeHUs HH(OpMaLIUK.

YueOHast aytuTOpus AJisl IpoBeAeHus TabopaTopHbIX paboT: JlabopaTopust
MEXaHHUKH, MOJIEKYJISIpHON Gu3uKH U TepmoarnHaMuku. OcHamienue: JlaboparopHble
YCTaHOBKH, U3MEPUTENbHbBIE PUOOPHI I TPOBEACHUS JIa0OPATOPHBIX padoT:

1. bannuctuueckue MasiTHUKH.

2. Mastauk O6epoeka.

3. ®u3nyuecKkuii MasiTHUK.

4. locka I'anpTOHA.

5. JIaGopatopHasi ycTaHOBKA IS UCCIIEIOBAaHUS pacIpe-aeIeHUs TEPMOIIEKTPOHOB
10 MOAYJIFO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa JJIsl OTpeiesieHus ToKa3aTesiel aanadaThl Y METOIOM
Krnemana u /Iezopma.

7. JlaGopaTopHasi ycTaHOBKA JJIsi IPOBEPKHU 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 abopatopHas AJis UCCIEIOBaHMS TEIJIOEMKOCTH TBepaoro tena "Md
-TET-M".

11. YcranoBka tabopaTopHasi AJis ONpeesieHUs] YHUBEPCAIbHOM ra30Boi
nocrosHHou "M®-OI'TI-M".

12.Crena nabopaTopHbIii ra30BbIe MPOIIECCHI.

13. MepuTtenbHblld HHCTPYMEHT.

VYyeOHast ayuTopus i MPOBeAeHUS J1abopaTOpHBIX padot: 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 ITyHTUPOBAHUS 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 M3YYEHUS JJIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK
TUGPAKIIMOHHOMN peIIeTKH.

6. JlJabopaTopHas yCTaHOBKA JIJIsl OTIPEJICIICHUS painyca KPUBU3HBI JIMH3BI U JJTUHBI
CBETOBOI BOJIHBI C TOMOIIBIO KoJienr HproToHa.

7. JlJabopaTopHas yCTaHOBKA JIJIsl OTIPE/ICIICHHUST KOHIIEHTPAI[UU PACTBOPOB caxapa u
ITOCTOSITHHOW BPAILEHUS.

8. UcTOUHMKY MUTaHUS TOCTOSSHHOTO TOKA.

9. Marasun emxocreit Time Electronics 1071.

10. Marasun emxocTtu P-513.

11. Marasun uaaykruBHocteit 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.

VYueOHas ayuTopus A IPOBeACHUS TabopaTopHbIX padboT: JlabopaTopus aroma,
TBepAoro Teina, sapa. OcHalenue: JlabopaTopHble yCTaHOBKH, M3MEPHUTENbHBIE TPUOOPHI



sl POBEJICHUS 1a00OpaTOPHBIX PadoT:

1.JJaboparopnast ycranoBka mjist "M3ydenus BHentHero hporodddexra’.

2. YcTaHoBKa /715 U3y4EHUs CIIEKTpa aToMa BOJOPO/Ia U OMPeIeICHUsI TIOCTOSHHOM
PunGepra.

. YcTaHoBka 1abopaTopHasi IS ONpe/ieJIieHHsl MOTeHIMala BO30YKACHUS 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 Ast caMOCTOSTENbHOM paboThl 00yJaromuxcs. OcHalleHue:
[MepconanbHbie KoMIbOTepHI ¢ makeTroM MS Office, ¢ BeixoqoM B IHTEpHET 1 € JOCTYIIOM B
ANEKTPOHHYIO0 HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHHUBEPCUTETA.

[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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Ipuioxkenne 1

Y4yeOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcst

I[To nucummmue «Pu3uKa ¢ 37eMEHTaMH KBaHTOBOW MEXaHUKI) MPETyCMOTPEHA
ayIUTOpHAs M BHEAYIUTOPHAsI CAMOCTOsITeNIbHAs paboTa o0yJaromuxcst. Ay TuTopHast
CaMOoCTOATENIbHAs Pad0Ta CTYACHTOB BBIIOIHACTCS Ha JTAOOPATOPHBIX 3aHATHSX 110 33aHUI0
IpenoiaBaTess v MoJl ero KoHTposeM. OHa MPOU3BOAUTCS B BUJIE BBHITIOJIHEHHUS JJA0OPATOPHBIX
paboT, oTyeTa 1o Ja00pPaTOPHBIM PadOTaM M CAAYH KOJUIOKBHYMOB.

BHreayauTopHas camocTosiTenbHAs paboTa 00y4aroIuXcsl 3aKII0YaeTCs B IpopadoTKe
JIEKIIMOHHOI'O MaTepuasa, pelIeHnN HHIUBUAYaIbHBIX 3a/1a4, IIOATOTOBKE K BBIIOJIHEHHIO
71a00paTOpHBIX paboT, 00pabOTKe Pe3yabTaTOB ITUX PAOOT (pacueTsl, rpaduKu, BBIBOM), a TAKKE
B IIOJITOTOBKE K KOJIJIOKBUYMaM.

Ilepeuennb 1abopaTopHbIX PadoT:
2 cemecTp

1. JI. p. Ne 1 «IIpumeHeHE 3aKOHOB COXPaHEHMSI ISl OPEIEICHNUS CKOPOCTH MOJIETA IyJIN»

3. JI. P. Ne 4 «MccrnenoBanue BpalaTeabHOrO JBHKEHHS TBEPAOTO Tela BOKPYT HEMOABUKHOU

ocu»

4. JI. p. Ne 5 «Omnipenienenune XapakTepUCTUK 3aTyXaOIUX KOJICOAaHNH (PU3MUECKOro MasiTHUKa»

5. JI. p. Ne 7 «OnpenienieHne CKOPOCTH 3ByKa B BO3/IyXE METOJIOM CTOSTUEH BOJTHBD)

6. JI. p. Ne 11 «M3yueHne CTaTUCTUUECKUX 3aKOHOMEPHOCTEI
3 cemecTp

1. JI. p. Ne 32 «Onipenenenue paauyca KpUBU3HbI JIMH3bI U ITOJIOCH TPOITYCKAHUS CBETO(PHIIBTPA C
nomo1nbko kKoner Heroronay

2. JI. p. Ne 34 «Onpenenenue AIMHBI CBETOBOM BOJHBI M XapaKTEPUCTHK TUPPAKIIMOHHOM
pELIEeTKI

3. JI. p. Ne 35 «Omnpenenenne KOHIIEHTPALIMK paCTBOPOB caxapa U MOCTOSTHHOM BpallieHHs»
4. J1. p. Ne 36A «VccnenoBanue xapakTepUCTHK BAKyYYMHOTO (DOTORIEMEHTaY

5. JI. p. Ne 37 «M3yuenue 3akoHa Crepana-bonbumana. OnpeaeneHne 3aBUCUMOCTH
HHEPreTHUECKON CBETUMOCTH HArpeToro Teja OT TeMIepaTypbh»

6. JI. p. Ne 42 «M3yueHue criekTpa U3JIyueHHs aroMa Bojopoa. OnpeseneHue riiaBHbIX
KBAHTOBBIX YHCENI BO30OYKICHHBIX COCTOSTHHI aTOMa BOJOPOIay

7. JI. p. Ne 51 «M3yueHue 3akOHOMEPHOCTEH 0-pacraia»

IlepeyeHb BONPOCOB K KOJUIOKBUYMAM:
2 cemecTp
Knaccuueckas mexanuka

1. TlonsTue panuyc-BeKTOpa, CKOPOCTU U YCKOPEHHUS MaTepualbHOW Touku. CpenHue u
MIHOBEHHBIE BEJIMYHHBI.

2. Ilpsmas n oOpatHas 3agaun MexaHUKH. Ponb HavanbHbIX ycioBuid. [lepemerienue u
MPONJECHHBIN MY Th.

3. JIBmKeHue 1o OKPYKHOCTH. YTOJI TIOBOPOTA, YIIIOBast CKOPOCTh U YITIOBOE YCKOPEHHE.
CBs13b YIVIOBBIX M JINHEWHBIX BEJIMYMH.

4. KpuBonuHeliHoe IBHKeHHE. TaHTeHIMalbHOE M HOpMalibHOE yckopeHue. I[lomHoe
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YCKOpPEHHUE. YTOJI MEXKy CKOPOCTBIO H YCKOPEHHUEM.

5. HMuepumanbuble cucreMbl otcueta. [lpuHnun  otHocuTenbHocTH — [Tanmumies.
[IpeoOpazoBanms ["amues.

6. Ilomarme cwmibl, Maccel M uMmIyibca. [lpuHmun cynepno3unuu. OCHOBHOW 3aKOH
JUHAMHUKU IIOCTYNaTeabHOro ABrxkeHus. Tperuii 3axkoH HeroToHa.

7. MoMeHT ummyjbca U MOMEHT CHUJIbl OTHOCHUTENBHO TOYKH. OCHOBHOE YpaBHEHME
JUHAMHUKU BPAILATEIILHOTO IBHKEHUS.

8. Bpamenune BOKpYr HEMOJBMXHOM OCH. MOMEHT MHEpIMM TBEpIOro Tena. Teopema
[ITeitnepa.

9. Amnasorusi XapaKTepHUCTUK U YPaBHEHUH IOCTYNaTeIbHOTO M BpamaTeIbHOro
JIBUKCHUS.

10. Hnterpansl nuxenus. CBsi3b 3aKOHOB COXPAHEHUS ¢ CHMMETPUSMH MPOCTPAHCTBA U
BPEMEHH.

11. 3amkHyTas cucremMa. 3aKOH COXpaHEHUs IIOJHOTO UMITYJIbCA CUCTEMBI TEJ.

12. 3akoH coxpaHEHUs MOJIHOTO MOMEHTA UMITYJIbCa CUCTEMBI Tell.

13. Pabora m MomHOCTh. KHHeTHUECKass SHEprus MOCTYMATENBPHOTO M BPalIaTeIbHOTO
JBUKCHUS.

14. KoHcepBaTuBHBIE M  JUCCUIaTHBHbIE CHUJbl. PaboTa  KOHCEpPBaTUBHBIX U
JUCCUIIAaTUBHBIX CHIL.

15. IloTeHuuanpHas 3HEprus. 3aKOH COXpaHEHUsI TOJTHONM MEXaHUYECKOW IHEPTUH.

16. CBsa3p MexAy CHWIOH M MOTEHIHMANbHOW »HHeprueil. J[Ba cmocoba omucanus
B3aUMOJICUCTBUS.

17. Coynapenue nByX Ten. YOpyruil U Heynpyrui yuap.

Mexanuueckue Konebdanus u 60JiHbl

1. VYpaBHeHHE rapMOHUYECKUX KOJeOaHW U ero peuieHrne. XapakTepUCTUKH KOIeOaHUH.

2. MaremaTtnueckuii 1 GU3NIECKUI MasITHUKH.

3. CroxeHne rapMOHUYECKUX KoJjeOaHHii 0lHOro HamnpaBieHus. buenus.

4. CrnoxeHue nepneHAUKYJISpHbIX KojeOanuil. durypsl Jluccaxy.

5. YpaBHeHue 3aTyXaroUMX KoJeOaHUl U ero pereHue.

6. XapaKTepHCTHKH 3aTyXalOIUX KOJICOaHUH.

7. DHeprus rapMOHMYECKHUX M 3aTyXaIOUIMX KOJeOaHU.

8. Brmyxnennsie xonebanus. Pezonanc.

9. TlomepeuHsle ¥ MPOAOIBHBIE BOJHBL. XapaKTEPUCTHKH OeryIieil ynpyroi BOJHBI.

10. CkopocTh pacrpoCTpaHeHHS YIIPYTHX BOJH.

11. Knaccudukaius BonH 1o gopme BosHOBOM moepxHocTu. Ilnockas, chepuueckas u
ITMHAPUYECKas BOJTHA.

12. BonHoBoe ypaBHEHHE. YpaBHEHHE JIyda, YpaBHEHHE IUIOCKOM BOJHBI, BOJHOBOE
ypaBHEHHUE B 0011IEM BH/IC.

13. BekTop MIOTHOCTH MOTOKA SHEPTUH.

14. Hanoxxenue ynpyrux BosiH. CTosiyasi BOJHa U €€ OCOOEHHOCTH.

15. KonebaHnue HATSIHYTOI CTPYHBI.

Cneuuaﬂbnaﬂ meopus OmHOCUmME/IbHOCMU U I/1eMEHM bl CHmamucmuy4ecKoil d)usuku

[ToctynaTel DUHIITEITHA.

3aMeyIeHUE BPEMEHH.

JlopeH1eBO COKpAIEHUE ITMHBI.

PenaruBucrckue nuBapuantsl. MaTepBa.
PensTuBUCTCKUI MMITYJIBC.

[TostHas sHEPIUs U SHEPTUSA IOKOS YaCTULIBI.

CBs13bp MaccChl, JHEPTUH U UMITYJIbCA.

3aKOHBI COXPaHEHUs IIPU PENATUBUCTCKUX CKOPOCTSX.
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9. Makpocucrema. CTaTUCTHYECKUH WU TEPMOIMHAMUYECKUM TOAXOIBI K OIHMCAHHUIO
MaKpOCHUCTEM.

10. JIuckpeTHbIil HAOOp BenuuuH. [IoHATHE BEPOATHOCTH U CPETHEH BEIIMYMHEI.

11. HenpepsbiBHblil HaO0p BennuuH. OyHKIMS pacpeieeHus CIIy4ailHOW BETMUUHBI U €€
CBOMCTBA.

12. PacnpeneneHue MOJIEKYI IO MPOEKLUsAM ckopocTeil. Pacipenenenue ["aycca.

13. Pacnpenenenue Monekys no MoayIo ckopoctu. Pacnpenenenne Makcsera.

14. HauGonee BeposiTHas, CPEIIHAS U CPEIHEKBAAPATUYHAS CKOPOCTH.

3 cemecTp
Bonnoeas onmuxa

1. Tlonstme wunHTepdpepeHuuu. [IpuHIMO Cynepmo3uuuM JAJs  CBETOBBIX  BOJIH.
Habumronaemble 1 HeHa0I110/1aeMble BETUUHHBI.

2. KorepeHtHble U HekorepeHTHble BOJHBL. CIllO)K€HHE WHTEHCHBHOCTEH. VYCIOBUS
YCHJIEHUS U 0cIa0JIeHUs CBETA.

3. OnTtuyeckuit myTh CBETOBOrO Jiyya. CriocoObl H3MEHEHHsI OITUYECKOI0 ITyTH CBETOBBIX
BOJIH.

4. CBs3bp ONTHYECKOW PA3HOCTU XOJa C pa3HOCThIO (a3. YCIOBUS MakCUMyMa H
MUHHMYMa HHTep(HEpEHINH.

5. Cxewma lO#nra. YcnoBus HabmoaeHUS HHTEPHEPEHIINN.

6. WuTepdepeHus B TOHKUX IICHKAX B OTPAXKEHHOM M MTPOXO/SIIEM CBETE.

7. Cxema mis HaOmroeHus kojen HeroToHa.

8. Senmenme mudpakmuu. OcCOOCHHOCTh IUQPPAKIUU CBETOBBIX BONH. Judpaxims
Openens u @paynrodepa.

9. punnun [tolirenca-®dpenens.

10. Mudpaxus Openens Ha KpyTriaoM oTBEpCTUH. 30HBI PpeHers.

11. Judpaxuus @payHrodepa Ha y3KOM NPAMOTUHEHHON HIEH.

12. Tudpaxnmonnas pemerka. OCHOBHbIE XapaKTEPUCTUKH TUPPAKIIUOHHON PELIETKH.

13. VYrioBas aucnepcus U pasperiaromnasi CiocoOHOCTh AU(PPAKITMOHHON PEIIeTKH.

Keanmoesasn npupoda U3/TYUCHUA U OCHOGHDblE NOJI0IHCCHUA KBAHMOBOU MEXAHUKU

TennoBoe n3ydeHue abCoMOTHO YepHOTO Tena. 3akoH Ctedana — bonpimana.
3akoH cMemeHus Buna. ['unoresa Ilnanka.

OHeprus U uMnyisc ¢poroHa. /laBneHue ceera.

dotoadpext. 3akons! poTordpdekra. KpacHas rpanuna ¢porosddexra.
®opmyna DiHIITEHHA. PenaTUBUCTCKUM U HEPETATUBUCTCKUN (GOTOAPEKT.
TopMO3HOE PEHTTEHOBCKOE U3JIy4YEHHUE.

Opdext Komnrona. ®opmyna Komnrona.

KopnyckynsipHO-BOJHOBOM Ayanu3M CBETa. BOIHOBBIE CBOMCTBA YaCTHULL.

JnvHa BosIHBI e Bpoiins u ee SKCIepUMEHTaIbHOE MOATBEPKICHUE.

0. IMpunun HeonpeneneHHocTH [eiizendepra. CooTHOIIEHNE HEOTPEAETICHHOCTEH.
11. BonHoBas ¢yHKIHS U €€ CBOMCTBA. Y CJIOBHE HOPMHUPOBKH. [[pUHIIAIT CyTIepTIO3UIINH.
12. Omnepatopsl BakHEHIINX (HU3NUECKUX BeTUUnH. /lelicTBus c omepaTopamu.

BOoo~NoGRWDE

Keanmoesaa mexanuxa

1. OcnHoBHas 3a1aya KBaHTOBOW MeXxaHUKHU. YpaBHeHue [Ipéaunrepa.

2. CB000IHOE OBMKEHUE YACTULIBL.

3. Yactuma B MNOTEHUUAIbHOM sMe C OECKOHEYHBIMH M KOHEYHBIMH CTCHKaMH.
KBaHTOBaHue sHepruu.

4. TIpoxoxIeHHe YacTUIbl Yepe3 MOTeHUUANbHBINA 0apbep. TyHHeIbHBIH 3 (deKT.



5. OO0mme cBOMCTBAa TAPMOHUYECKOTO OCITUILIATOPA.

6. KsanroBanue MmomeHTa uMmmyibca. CoOOCTBEeHHbIE (PYHKIIUU U COOCTBEHHBIC 3HAYCHUS
oreparopa MOMEHTa UMITYJIbCA.

7. JIBIKeHHE 4acTHUIIBl B KyJIOHOBCKOM moJie. BoiHoBas pyHKIMs aToMa BOIOpOIa.

8. MWzmyuenue aToma BOAOPOAA U BOJOPOJOINON00HBIX cucTeM. CrieKTpabHbIE CEPUH.

9. CranuonapHasi 1 HECTallMOHAPHAS TEOPHS BOZMYIIICHHA.

10. IlpuHIMO TOXAECTBEHHOCTH OJMHAKOBBIX YacTHll. bo3oHbl U (epmuonsl. [IpuHumn
[Taynu.

11. Cnun u cnuHOBas BoJaHOBas pyHKUUsA. [10IHBIM MOMEHT UMITyJIbCa JIEKTPOHA.

12. Cnun-opOuTansHOoe B3auMozeicTBue. TOHKAs CTPYKTypa aTOMHBIX CIIEKTPOB.

13. Artowm renus.

14. 3anmomHeHHE HIEKTPOHHBIX 000JI0YEK B MHOTO3JICKTPOHHBIX aTOMax.

15. Monekyna. Ilpupoaa XuMu4eckoil cBs3H.

Ilpumepot unoueudyanvnuvix 3a0au
2 cemecTp

3aoaua 1 «Kunemamuxa nocmynameislibH0O20 U spauiameibHo20 OBUIICCHUA)

.

Pajinyc-BEeKTOp 4aCTHIbI M3MEHSETCS 10 3aKoHy 7 = t21 + 4t] — 2k (m). HaiiTu BexTop
CKOPOCTH ¥, BEKTOP YCKOPEHHs @, MOJYJIb CKOPOCTH M YCKOPEHHS, @ TAKIKE YTOJI MEXKTY STUMH
BEKTOPaMH B MOMEHT BpeMeHH t = 2 C.

3aoaua 2 «ﬂunamulca nocmynameilbH0o20 U spaniameslibHo2co OBUIICCHUS)

Yepes 0ok, umeromuii GopMmy nucka, nepekuHyT mHyp. K KoHIIaM HIHypa NpUBS3aIH
rpy3uku Maccoil my = 100r u m, = 110 r. C xkakuMm yckopeHuem OyayT IBUTAThbCsl TPY3UKH,
ecnu Macca m 6ioka pasHa 400 r? Tpenue npu BpameHUH 6J10Ka HHYTOKHO MaJlo.

3aoaua 3 «3axonwi COXPAHERUsA Inepcun, UMnyjibCa U MOMEHmMa UMn)jibCca)

YenoBek cToUT Ha ckambe JKyKOBCKOTO M JIOBUT pyKoil Msid maccod m = 0,4 Kr, neTsamuit
B TOPH30HTAJIHHOM HAINpaBJICHUH CO CKOpOCThI0 vV = 20 M/c. Tpaekropus Msda MPOXOTUT Ha
pacctostHuu 1 = 0,8 M OT BepTUKaIbHOM OCH BpalieHus: ckaMbu. C Kako#l yriIoBOM CKOPOCTBIO U
HayHEeT Bpamatbcsi ckaMbsi JKYKOBCKOTO € YEJIOBEKOM, MOWMABIIMM M4, €CJIU CyMMapHbIU
MOMEHT UHEPILUH YeI0BeKa U CKaMbt paBeH [ = 6 Kr - M2?

3aoaua 4 «l apmonuueckue u 3amyxarouiue Kojaedanusy

OpnHopoaHBI JUCK paguyca R = 13 cM MOXKET BpalaTbCsi BOKPYI TOPU30HTAIBHOM OCH,
MEPIECHINKYISIPHON K €ro IJIOCKOCTH M MPOXOASAIIEH yepe3 Kpai aucka. Halltu nmepuo Mabix
KOJICOAHUH 3TOTO JIMCKA, €CITH JIoTapu(hMUIECKUN TeKPEeMeHT 3aTyxanus A = 1.

3aoaua 5 «Ynpyzue ¢onnory

B T1pybOke mmmnoit [ = 1,2M naxomutcs Bo3ayx mnpu Temmeparype T = 300K .
OnpeaenuT MUHUMAIBHYIO YaCTOTY BO3MOXHBIX KOJI€OaHUI BO3AYIIHOTO CTON0A Vy,in B JABYX
ciyyasix: a) Tpyoa oTkpbiTa u 0) TpyOa 3aKkpbiTa.

3aoaua 6 «PenamueucmcKkas MexanuKka)



B cobcTBeHHO# cucTeMe oTcueTa MMEETCsl IPSIMOYTOJIbHUK C COOTHOIIIEHUEM CTOpOH 4:5. B
KaKOM HallpaBJICHUH U C Kakoi CKOPOCTBIO JOJUDKCH ABHUIATHCA 3TOT MNPAMOYTOJIbHUK, LIT06I:I B
1abopaToOpHON crcTeMe OTCYEeTa OH BBIMJISAIEN, KaK KBaapar?

3aoaua 1 «CmamucmuuecKkue pacnpeoenieHus»

KakoBa BEpOSITHOCTH TOrO, YTO JaHHAs MOJICKYJIa HICATbHOTO Ta3a MMEET CKOPOCTb,
1
OTJIMYHYIO OT —Vy HE 6oiee, yem Ha 1%?

3 cemecTp
3aoaua 1 «Humepgepenyusa ceemosvix 6011

Cdepuyeckass MOBEPXHOCTh IIOCKO-BBITYKJION JIMH3BI COMPHKACAETCS CO CTEKIISTHHOMN
iacTUHKOU. [IpocTpaHCTBO MeXAy MH30M M IUIACTUHKOW 3allOJIHEHO CEpPOYTIEPOIOM.
[Toka3zarenu mpeIoMIICHHS JIMH3bI, CEPOYTIePO/Ia U IUTACTHHKHN PaBHBI COOTBETCTBEHHO Ny = 1,5,
n, = 1,63 u nz = 1,7. Paguyc kpuBu3HBI chepuyeckoil moBepxHocTH JuH3BI R = 100 cM.
Onpenenuth pajnyc MATOro TEMHOTO Kojiblla HetoTOHA B oTpakeHHOM cBeTe ¢ A = 0,61 MKM.

3aoaua 2 «/lugppaxuyun ceemogvix 601H)

Ha nudpakuuonnyto pemeTky maiuHoi 1=1,5 mm, comepxamryto N=300 mrpuxoB, magaet
HOPMaJIbHO MOHOXPOMAaTUYECKUN CBET ¢ AJMHOM BonHbI A=550 M. Onpenenure: 1) yucio
MaKCHMYyMOB, HAOIIOJa€MBIX B CIIEKTpE TU(MPAKIIMOHHON PEIIETKH; 2) Yroj, COOTBETCTBYIOIIUN
MOCJIETHEMY MaKCUMYMY.

3aoaua 3 «Keanmoeasa npupooa u3iy4uenus»

Onpenenuth 3HEPrHI0, MPUXOIALIYIOCS Ha EKTPOH oTnauu npu 3gdexre Kommnrona, eciau
paccessHie (oToHa MpoucXoauT Ha yron O =m/3. Dueprus (oToHa OO paccesHUs & =
0,58 M3B. ITox xakuM yrioM OyJeT IBUTAThCs SJIEKTPOH OTAaun?

3aoaua 4 «Boanosvie ceoiicmea uacmuu

JlnnHa BOJIHBI M3Iy4aeMoro atromMoM ¢oroHa coctaBisieT A = 0,6 MKM. Bpems xu3Hu
atoMa B BO30yxJaeHHOM cocTosHun T = 1078 ¢. Omnpenenure OTHONIEHHE €CTECTBEHHOM
LIMPHUHBI SHEPTETUYECKOr0 YPOBHS K SHEPTHUH, U3IIyYEHHON aTOMOM

3aoaua 5 «Ilomenyuansvuvie amol u IHepzemuyecKue dapvepvL)

ONEeKTPOH HaJleTaeT Ha ClIa0ONpOo3payHbld MPSIMOYTOJIbHBIN TMOTEHIMAIbHBIA Oapbep
BeicoTol Uy = 7,63 3B n mmpunoit | = 3-1071% M. Dueprus vacTuupl B IBa pa3a MeHbIIE
BBICOTHI Oapbepa. OnpeaenuTb BEpOSATHOCTh, C KOTOPOH YacTHUIla MpoieT uepes 6aprep.

3aoaua 6 «Teopus 603myuwienuity

YacTHia Maccel M JIOKaJIU30BaHa B OECKOHEYHO TTyOOKOH MOTEHIIUAIBHON SIME IIUPUHBI
l. Ha Hee HanoXeHO BO3MYILEHUE BUJA

Vo, 0<x<1l/4
V(x) =40, [/4<x<3l/4.
Vo, 3l/4<x<1



Yemy paBHa SHEpPTrHUsi OCHOBHOTO COCTOSIHHMSI YAaCTHI[BI C yYY4E€TOM TEPBOrO TOPSJIKAa TEOPUU
BO3MYILEHUN?

3aoaua 7 «Bo0opooonodoonvle cucmemvl u usiyueHue amomos»

Y Kakoro BOJIOPOAOIO00HOTO HOHA PA3HOCTH JIJTMH BOJIH TOJIOBHOM JimHUU cepuu [lamrena
Y KOPOTKOBOJIHOBOM I'PaHUIIbI CIIEKTPA TOM e cepuu cocTaBiisieT 263,7 Hm?



puiio:xkenne 2

OuneHo4HbIE CpeaCcTBa 1S POBeIeHUs IPOMEKYTOYHOH aTTeCTalun

a) [lnanupyemble pe3yabTaThl 00y4eHHUs] H OLIEHOUYHbIE CPeJACTBA /1JIsl POBeAeHHA
NMPOMEKYTOYHOM aTTeCTAlluM:

Kon
WHJUKAaTOpa

Nunuxarop
JOCTHKEHHUS
KOMIICTCHIIUHN

O1neHOYHBIC CPEACTBA

OIIK-1 — cnoco0eH NPUMEHSITh €CTeCTBEHHOHAYYHbIe U 001leHHKeHePHbIe 3HAHMS,
METO/Ibl MATEMATHYECKOI0 AHAIN3a U MO/IeJIMPOBAHMS, TEOPETUYECKOT0 U
IKCIEPUMEHTAJIBLHOI0 MCCJIeI0BaHUsI B PO ecCHOHAIBLHOI 1esITeJIbHOCTH

OIIK-1.1

Pemraer crannapTHble
npodeccuOHaIbHBIE
3aJjauy C
pUMEHEHHEM
€CTECTBEHHOHAYYHbIX
1 OOLIEMHKEHEPHBIX
3HAHWH, METOJIOB
MaTEeMaTHIECKOTO
aHau3a u
MO/JICITUPOBAHUS

TecToBbIE BOIIPOCHI K 3a4YeTam:

1.

C KakuMHU YTBEP)KJIEHUSAMHU OTHOCUTEIILHO CKOPOCTH
nepenaun uHopmanuu Bel cornacusl? Bribepute
HECKOJIbKO OTBETOB.

Hu ogHO MaTepuanbHOE TeJI0 He MOKET JIBUTAThCS CO
CKOpPOCTBIO, TMPEBBIIAONIEN CKOpOCTh cBera. Ho
uHpopManusg HeMaTepuaabHa, I[OITOMY MOXKET
nepenaBaTtbCsi € JIIOOOM  CKOpPOCTBbIO,  Jlaxke
OCCKOHEYHO OOJIBIIION.

Ckopocth mepenaun HMH(pOpPMALMKM  ONpPEENIeTCs
TPYIIIIOBOM CKOPOCTHIO BOJHOBOTO Takera. dazosas
CKOPOCTh CBSI3aHA C MEPEMEIICHUEM ONpeIeIECHHON
(ha3bl BOJTHBI.

B cpene, o6manaromeii qucnepcueit, BOJIHOBOM MakeT
pacIuibIBaeTCsl, U CKOPOCTh Mepeaauu MHPopMaIuu
CHUYKAETCSI.

Hns nepenayn
MOCJIeI0BATEIbHOCTh
KOTOpPBIX HECeT OJAUH OWuT.
CKOPOCTh Tepelayd HMH(OpMAIIHH,
COKpallaTh ATUTEILHOCTh HMITYJIHCOB.

COO0IIEeHU UCIIOJIb3YETCS
UMIYJIbCOB, KaKIBIH U3
YroObl MOBBLICUTH
HEO00X0IMMO

[ToctaBpTe B COOTBETCTBHME BHUJ KOMIBIOTEPHOM
MBILLIY U IIPUHIUII €€ JEeUCTBUS

Mexannueckas

nepcaada Curdajia OT ABHUKCHUSA
ImapvKa Ha JaTYUKHU

Onruyeckas

(doTorpadupoBaHue epeIBUKEHUSI
MBIIITH C BBICOKOH YacTOTOM,
paboTaeT Ha TTIaJKUX
TTOBEPXHOCTAX

JlazepHas

(bukcays nepeJBHKeHUs MbIIIN
3JEKTPOMAarHUTHBIMU BOJTHAMU
MaJIOH JUIMHBI BOJIHBL, paboOTaeT Ha
LIEPOXOBATBIX TOBEPXHOCTAX

Tpex6on

yIpaBiIeHUE KypCcOpOM IIpU
MIOMOIIIY IIapHKa ¢
HCII0JIb30BAHNUEM ONTUYECKUX
JATYNKOB

I'mpockonuueckas

pacro3HaBaHHUE IBUKEHUS HE
TOJIbKO Ha TIOBEPXHOCTH, HO U B
IIPOCTPAHCTBE




Kon
WHNKATOpa

Nupuxarop
IOCTHKEHUS
KOMIIETCHIINU

O1ieHOYHBIE CPENCTBA

B uem 3axiouaTcs OCHOBHOE OTJIMYME KBAHTOBOTO
KOMITbIOTEpA OT OOBIYHOTO?

OOBIYHBIN KOMIIBIOTED SBJIAETCS PEATHLHBIM
YCTPOMCTBOM, a KBAHTOBBIN TMIIOTETUYECKUM.
OObI4HBIN KOMIBIOTEP paboTaeT B
MaKpPOCKOIUYECKUX MaclTabax, a KBAHTOBBI B
00J1aCTH MUKPOMHUDA.

OOBIUHBIN KOMITBIOTEP ONIEPUPYET OUTAMHU,
CIOCOOHBIMU TpUHUMATH 3HadYenus 0 wiu 1, a
KBAaHTOBBII KyOUTaMH, KOTOPhIE MOT'YT HaXO/UTHCS B
CYNEPHO3UINH IBYX COCTOSHUM.

B 00b1YHOM KOMIBIOTEPE YKCIIA 3AMTUCHIBAIOTCS B
JBOMYHOM KOJI€, @ B KBAHTOBOM B JIECATUYHOM.

OIIK-1.2

Pemraer
npodeccuoHaIbHBIE
3a7a4H C
PUMEHEHHEM
METOJIOB
TEOPETUYECKOTO U
IKCTIEPUMEHTAIIEHOTO
WCCIICIOBAHHS

TecrToBbIE BOIIPOCHI K 3aYeTam:

1.

N

W3 mepedyncieHHBIX HOCUTENeH  wuH(popManuu
BblOEpeTe Te, B OCHOBE 3allUCH KOTOpBIX HE
HCIIOJIB3YIOTCS 3JIEKTPOMAarHUTHBIE SIBJICHUS
(HECKOJIPKO BapHUAHTOR)

neppoxapra
JIa3€PHBIN AUCK
¢dotorpadus
rojorpaMma
rpaMIlJIaCTHHKA
KapTa MaMsTu
JKECTKUN THCK

[TocraBbTe B COOTBETCTBHUE KOMITOHEHT
COBPEMEHHOTI'0 KOMITBIOTEpA U (PU3UYECKOE SIBJICHHE,
KOTOpOE JIE)KUT B OCHOBE €r0 (PYHKIIMOHUPOBAHUS.

@I31I-HAKONATEh N3menenne m perucrpanus

JNEKTPUYECKOTO 3apsaa B
KapMaHe
MIOJIyIIPOBOTHUKOBOM

CTPYKTYpPBbI

XKunkokpucrammmueckuii | [ToBopor IJIOCKOCTh
MOHHTOD MOJIAPU3ALUU TIPOXOJISAILIETO

CBETa  IPONOPLIMOHAIBLHO
MIPUIIOKEHHOMY
HAIIPSHKEHUIO.

Bunuecrtep HN3menenue OpHUEHTALIMHI

MarHuTHbIX MOMCECHTOB
BHYTpH (HeppOMarHUTHOTO
MaTtepuana

Komxonkn Bzaumoneiicteue

MarHuTHOTO 0JIs1
MIOCTOSIHHOTO ~ MarHuTa cC
IIPOBOJIOM KATYIIKH




Kon
WHNKATOpa

Nupuxarop
IOCTHKEHUS
KOMIIETCHIINU

O1ieHOYHBIE CPENCTBA

Kak MOXHO 3allUTUTBCS OT 3JIEKTPOMArHUTHBIX
noMex mpu mnepemade uHpopMmaruu? Bridbepute
HECKOJIbKO OTBETOB.

KCIIOJIb30BaTh 3KPAaHUPOBAHHYIO BUTYIO APy
HCIIOJIb30BaTh ONTOBOJIOKOHHBIN Kabelb

HE  TMpOKJIAJbIBaTh  Kabenb  BONM3M  JIMHHM
AJIEKTpoliepesayd

KCIIOJIb30BaTh OJIMH MPOBOJ IS 3a3€MJICHHS
YMEHBUIUTH MOJIOCY MPOITYCKaHUSA CETH




0) Ilopsimoxk mnpoBedeHUS NPOMEKYTOYHON aTTecTallUU, IMOKA3aTeJM M KPUTEPHH
OLlCHUBAHMUSL:

CornacHo y4yeOHOMY TUIaHy BUJAMH IMPOMEXKYTOUYHOW aTTecTanuu Mo aucuumuimHe «dusmka ¢
3JIEeMEHTaMU KBAaHTOBON MEXAaHUKHW» SIBISIOTCS 3a4€T U 3a4eT C OICHKOH. 3aueT MpOBOJUTCS B
BUJIE cOOECEIOBAHUS 110 TEOPETHUSCKUM BOIIPOCAM M MPAKTUICCKUM 3aTaHUSIM.

Hokazamenu u Kpumepuu ouernueanus zauema.:

— Ha OICHKY «3auTeHO» (3-5 0amioB) — 0OydaromIMHCSA IOKa3bIBaeT C(HOPMUPOBAHHOCTH
KOMIIETCHIINI, HAIMYUE TBEPABIX 3HAHHUIA MPOrPaMMHOTO MaTepualia, rPpaMOTHOE U JIOTHYECKOE
U3JI0KCHUE MaTepuana TpU OTBETE, IOMYCKAIOTCS HE3HAYUTEIbHBIE OIIMOKH, YBEPEHHO
UCIIPABIIIEMBIC TTOCJIC JTOTOJHUTEIBHBIX BOIPOCOB, MPABHIILHBIC IEHCTBUS MPHU JECMOHCTPAIUN
YMEHHUH ¥ HAaBBIKOB.

— Ha OIICHKY «He 3auTeHo» (1-2 Gamia) — 00yJarolHiics TOKa3bIBAET, YTO PE3yJIbTAT O0YUCHHUS
HE JOCTHTHYT, KOMIIETEHIINA HE C(HOPMHUPOBAHBI, HE MOXKET NPEIbIBUTh 3HAHHUS Ha YPOBHE
BOCIIPOM3BEACHUS M OOBsICHEHHS MH(OpMaNWu, Jake ¢ MOMOLIbIO HABOJSIIMX BOIPOCOB, HE
CHOCOOEH MPOJEMOHCTPUPOBATh YMEHUS M HABBIKH MTPH PEIICHUN POCTEHINX 3a/1a4.

Ilokazamenu u Kpumepuu ouenueanus zauema c 0uem<oﬁ:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydaroluiicsi JEMOHCTPHPYET BBICOKHUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe M TIyOOKOoe 3HaHHE
y4eOHOro MaTepuana, CBOOOJHO BBHITIONHSET MPaKTUYECKHE 3a/aHus, CBOOOIHO OMNEpUPYET
3HAHUSIMU, YMEHUSMHU, TPUMEHSET UX B CUTYAIIHMSIX MMOBBIIIICHHOW CITOKHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOydaroluics IEMOHCTPUPYET CPEIHHUNA YPOBEHD
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHMsS OCBOCHBI, HO JOIYCKaIOTCA
HE3HaYUTeNbHbIE OMNOKH, HETOYHOCTH, 3aTPYAHEHUS [IPHU BBIIIOJHEHUH MPAKTUYECKUX 3a/1aHuH,
NIEPEHOCE 3HAaHUI U YMEHUM Ha HOBBIE, HECTAHAPTHBIE CUTYALIHH.

— Ha OIICHKY «YyHAOBJIETBOPUTEJIBHO» (3 Oayna) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIi
ypOBeHb COPMUPOBAHHOCTH KOMITETEHIIUI: B X0/I€¢ KOHTPOJIbHBIX MEPONPUITUN JOMYCKAIOTCS
OLIMOKH, MPOSBISETCS OTCYTCTBUE OTIENbHBIX 3HAHWW, yYMEHHUI, HaBBIKOB, OOydarommics
UCIBITBIBACT 3HAYUTENIbHBIE 3aTPYJHEHUS MPU ONEPUPOBAHUM 3HAHUSIMU U YMEHUSAMHU NPU HX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OIEHKY «HEeY/0BJIETBOPHUTEJILHO» (2 Oamia) — oOy4Jaromuiics AeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHuecKoro MaTepuaa, JoMyCcKaeT CylIeCTBEHHbIE OINOKH, HE MOXKET ITOKa3aTh
MHTEJJIEKTyallbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeY/A0BJIeTBOPUTEJbLHO» (1 Oamn) — oOyuaromuiics He MOXKeT NoKa3aTh 3HAHHS Ha
YpOBHE BOCIIPOU3BENEHUS U O0BSICHEHHS] HH(POPMAIIUU, HE MOXKET MOKa3aTh UHTEIIEKTyaJbHbIE
HaBBIKU PELICHUs IPOCTHIX 3a/1a4.



