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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
npotokon Ne 66 ot « 20 » 4 2018 r
JIMCT COI'NTACOBAHUA

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 0Opa3oBarenbHOro crangapra Beiciiero obdpazosanus (PI'OC BO) no HampaBiieHHIO
nonrotoBku (crenuanbHoctr) 12.03.03 ®dotonmka u onromHpopmaruka, yreepkaenHoro 03.09.2015
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komuccuu ®IT, noneHt kad. PO H. A. YucroenoBa
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1. Henu v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
Ilenpt0o OCBOGHHMS Kypca SBISETCS M3YYCHHE OCHOBOIIONATAIOMIUX TIOHATUNA TTOHUMAaHHS
MPOLIECCOB MUKPOMHPA, KacalOLIUXCsl CTPOCHHUSI aToMa, MOJIEKYJ, OCHOBAHHBIX Ha CTaTUCTHMYECKUX U
BEPOSITHOCTHBIX 3aKOHOMEPHOCTSIX KBAHTOBOH (DU3HKH.

1.2. 3agaum IMCHUIIITHHBI
—  H3y4YeHHE OCHOB KBAHTOBON MEXaHHKHU;
—  3HAKOMCTBO C HEKOTOPBIMH BOKHBIMHU MTPUIIOKCHUSIMHU TEOPUN KBAHTOBBIX TIEPEXOIOB;
—  H3y4YCHHUE U OCBOCHHE CHEIU(UUSCKOTO MAaTeMaTUYECKOTO arnmnapara KBaHTOBOW MEXaHUKH;
— H3y4YeHHUE METOAOB PEIICHUS KBAaHTOBO-MEXaHMUYECKUX 3a/a4, BKJIOUas HEKOTOPhIC
MPUOIMKEHHBIC METOBL;
—  u3ydyeHue QyHIaMECHTAIBHBIX PE3yIHTaTOB KBAHTOBOW TEOPUH.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII

Hucnunnuna «KBantoBas mexanuka» (b1.B.OJ1.2) orHocuTcs k 650Ky 1 (BapuaTuBHAs 4acTh).

[TpenmecTByONMMH  TUCHUIUIMHAMH, (OPMUPYIOIIMMH  HadajdbHbIC 3HAHUS, SIBISIFOTCS:
Maremaruka, MaremaTrnieckie OCHOBBI €CT€CTBEHHO-HAy4YHOTo 00pa3oBaHus, MareMaTuyecKkrue OCHOBBI
TEXHMUYECKOro 00pa3zoBaHusi, MeToabl MaTeMaTHueCKON PU3UKH.

[TocneayromuMu IUCUUIUIMHAMU  SIBJISIOTCS:  B3auMoneicTBHE ONTHYECKOTO HW3JIYYEHUS C
BemecTBoM, KOMITBIOTEpHOE MOJEIMPOBAHUE M MPOEKTHPOBAHUS MPHOOPOB KBAHTOBOW 3JIEKTPOHUKH,
[Tpubops! KBaHTOBOM AMEKTPOHUKU U (HOTOHUKH, Dusnka, Pu3nka KOHISHCUPOBAHHOTO COCTOSHUS.

3. TpeGoBaHusl K pe3yJibTaTaM OCBOEHHUSI IMCUUTLIHHBI

[Tponiecc nzyueHust JUCUMIUIMHBI HAalpaBieH Ha (GOPMUPOBAHUE CIAECYIOINX KOMIIETEHLIUH:

—  OIIK-1 ciocoGHOCTBIO MPENCTABIIAT aACKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUH HAydHYIO
KapTUHY MHUpPa Ha OCHOBE 3HAHHMA OCHOBHBIX TOJIOKEHHI, 3aKOHOB M METOJOB €CTECTBEHHBIX HayK H
MaTeMaTuKu;

—  OIIK-2 crocoOHOCTBIO OCYIIECTBIATh MOUCK, XpaHeHue, 00paboTKy U aHaIN3 WH(POPMALIUU
U3 pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX, MPEJCTABIATH €€ B TpeOyeMoM (opmare ¢ MCIOIb30BAHUEM
MH(POPMALIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHH;

— IIK-1 cmocoOGHOCTRIO K aHaIM3y MOCTABICHHOMN 3a/1a4M HCCIIEIOBaHUN B 001acTH (POTOHUKHU U
ONITOMH(OPMATUKH;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYarOIUACs TOJKEH:

— 3HaTh (puU3HYECKHEe OCHOBHI MEXaHWKH, JIEKTPHUUYECTBA U MarHeTu3Ma, (PM3UKH KoJeOaHWd 1
BOJTH, KBAaHTOBOW (DHM3UKH, DJIEKTPOJUHAMUKHU, CTATUCTHUECKON (DU3MKH M TEPMOAWHAMHKH, aTOMHON U
anepHOd (QU3MKH; (yHAAMEHTAIbHbIE IOHATUS, 3aKOHbI M TEOPUU KIACCUYECKOM M COBpPEMEHHOM
¢bu3uky;

— yMeThb IPUMEHATh METOAbl MaTreMaTH4YeCKOro aHajlu3a W MOJAETUPOBAHHUSA; MPUMEHSThH
MareMaTu4ecKhue MeTOAbl, (U3WYECKHUE 3aKOHBl ¥ BBIYACIHTENBHYIO TEXHHUKY JUIS PEIIeHHS
NPAKTUYECKUX 3aJ[a4; MCIIOIb30BaTh BO3MOXKHOCTH BBIYMCIUTEIBHOW TEXHUKHM M IPOrPAaMMHOIO
o0ecIIeueHuS;

— BJaJeTh METOJaMHM MaTEMaTU4YEeCKOTO OIMUCaHMA (PU3MUECKUX SBIEHUH U MPOILECCOB,
OTPENEIIIOLINX MPUHIMITBI pa0O0ThI Pa3IUYHBIX TEXHUUECKUX YCTPOUCTB .

4. O0beM JMCUMILIMHBI M BUbI Y4eOHOH padoThI
OO0mass TpyAO€MKOCTh IUCUUIUIMHBI cocTaBisieT 3.0 3aueTHBIX EIUHUIBI M IpEICTaBlIeHa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTb TUCITUIUIAHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

3 cemectp
AynuTopHbIe 3aHATHS (BCETO) 54 54
Jlexun 20 20
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[IpakTrueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 16 16
CamocrositenpHas pabota (Bcero) 54 54
[ToaroroBka K KOHTPOJIBHBIM paboTamM 10 10
OdopmieHre 0TYETOB IO JIA0OPATOPHBIM padoTam 16 16
[IpopaboTka JIEKITMOHHOTO MaTepuasa 10 10
[TonroToBka K NpakTUYECKUM 3aHATUSAM, CEMUHApaM 18 18
Bcero (6e3 sx3ameHa) 108 108
OO01mast TpPyI0eMKOCTh, 4 108 108
3aueTHble EauHuIe: 3.0 3.0
5. Conep:xanue TUCHMILIHHBI
5.1. Pa3nenbl AMCUMILUIMHBI M BUJAbI 3aHATHI
Paznensl AMCHMITTUHBI U BUABI 3aHATUHN TpUBEICHBI B Tabmuie 5.1.
Tabnuua 5.1 — Pa3nensl AMCUUIIITUHBI U BUABI 3aHATUI
Ha3spanus pa3iesioB JUCHUILIMHEL 2 SrEd 8 i08&d SRS mC8r2=38 =
3 cemecTp
1 Bo3HMKHOBEHHE KBAHTOBOM MEXaHUKH. 4 4 4 12 24 OIIK-1, OIIK-
Maremarndeckuil anmapar KBAaHTOBOM 2, 1IK-1
MEXaHUKH
2 DNeMeHTBI TEOPUH MPEACTABICHUI. 2 2 0 6 10  OIIK-1, OIIK-
Marpuunas popMa KBAHTOBOW MEXaHUKH. 2, [IK-1
3 OCHOBHBIE TTOCTYNAThl KBAHTOBOM 4 4 4 12 24 OIIK-1, OIIK-
MEXaHUKH; CTAllMOHAPHOE YpaBHEHUE 2, [IK-1
[[IpeauHrepa; BpeMEeHHOE ypaBHEHUE
[[Ipequnrepa
4 TyHHenbHBIN Y3PPEKT; TAPMOHUYECKUN 4 4 4 12 24 OIIK-1, OIIK-
OCILIUJLIIATOP 2, [IK-1
5 AToM BoOpoja; CIIUH 6 4 4 12 26  OIIK-1, OIIK-
2, [IK-1
Hroro 3a cemectp 20 18 16 54 108
Hroro 20 18 16 94 108
5.2. Copep:xkanue pa3iesioB JMCHUILTAHBI (110 JEKIIUAM)
ConeprkaHue pa3ienaoB TUCIUILINH (TI0 JEKIUSAM) IPUBEACHO B Tabmuiie 5.2.
Tabnuna 5.2 — ConeprkaHue pas3ieoB JUCIUILUIMH (T10 JICKIUSIM )
O ¥ o o] o)
Ha3Banus pa3aenos ConeprkaHue pa3ieioB TUCIUILIMHEI (10 JEKIUsAM) | & S 3, = 3 2
3 cemecTp
1 Bo3HUKHOBEHHE KopnyckynsapHo-BOIHOBOM ayann3M cBeTa. [ mmoresa 4 OIIK-1,
KBAaHTOBOM MEXaHUKHU. ne bpoiins. Borrosas dynkius ge bpoiins. OIIK-2,
Maremarnueckuit Oneparopsl U KX CBOMCTBA B KBAHTOBOW MEXAHUKE. IK-1
anmapar KBaHTOBOMH Hroro 4
MEXaHUKH
2 DneMeHTBl TEOPUU ITonsatue o Teopuu npencrasieHuii. Bexrop 2 OIIK-1,
MPECTaBICHUH. coctostausi. COBEKTOp cocTOstHUS. [ miip0epToBO OIIK-2,
Marpuynas ¢popma npoctpancTBo. Oneparop BMaTpuuHOi hopme. IK-1
4
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KBaHTOBOH MEXaHUKH. Hroro

3 OcHoBHBbIE TOCTyNNaThl  PHU3NYECKUN CMBICT BOJTHOBOW (yHKuuU. [TocTynarsl 4 OIIK-1,
KBAaHTOBOW MEXaHUKHU; KBaHTOBOW MexaHUku. YpaBHeHue lllpenunrepa. OIIK-2,
cTalMoHapHoe ypaBHeHue CramnuoHapHoe ypaBHeHue lIpenunrepa. [IK-1

[lIpenunrepa; BpemeHHoe COOTHOILICHHE HEOTPEICICHHOCTEH.
ypasHenue lllpenunrepa

Hroro
4 TynnenpHbiid 3pdext;  [IpocTeitmme 3aga4m KBAaHTOBOK MeXaHUKHU. YacTuiia 4 OIIK-1,
rapMOHHUYECKUI B [IPSIMOYTOJIbHOM MOTEHIIUAJILHOM sIME C OIIK-2,
OCLIJUISTOP OeCcKOHEUHbIMH cTeHKaMu. [IpoxoxieHne 4acTuIsl [1K-1

gyepes Oapbep. TyHHenbHBIN 2P dekT. KBaHTOBBIH
rapMOHUYECKHI OCIUAIIISATOP

Hroro 4

5 AToM BoiOpoJia; CIUH  DJIEKTPOH B aToMe BoAopoja. KBaHTOBbIE UKcIa. 6 OIIK-1,
CoOCTBEHHBI MOMEHT 3JIEKTpOHA. MarHuTHbIN OIIK-2,
cOOCTBEHHBI MOMEHT.MHOI03J€KTPOHHBIN aTOM. [K-1
Tabmua Menneneesa.
Hroro 6

Hroro 3a cemecTp 20

5.3. Pazaesbl AMCHMILIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3M ¢ 00eceYuBAKIIUMH (TPeabl Ty IIUMH)
U obecneynBaeMbIMU (MOCAEAYIONIUMHU) JUCHTUIIIMHAMU
Paznenbl qTUCHUIUIMHBL M MEXIUCIUIUTMHAPHBIE CBS3U C 00ECTICYMBAIOIIMMHU (TPEABIAYIINMH) U
obecrnieunBaeMbIMHE (TTOCIICIYIOIIMMH ) TUCIUTUTHHAMY TTPEICTABICHBI B TabmwmIe 5.3.
Tabnuua 5.3 — Pa3nensl AUCHUTUIMHBL M MEKIUCIUILTUHAPHBIE CBSI3U

Ne paznenoB qaHHOUN AMCHMIUIMHBI, AJ1 KOTOPBIX
HE00X0UMO M3ydeHHE 00SCIICUNBAIONIUX U
00eCIIeunBaEMBIX JUCIIAILINH

1 2 3 4 5

[IpenmecTByronme JuCHUIIITMHBI

HaumMmeHoBaHue JUCUMILIMH

1 Maremaruka + + + + +
2 MaremaTnuecKkue OCHOBBI €CTECTBEHHO- + + +

HayYHOTO 00pa3oBaHUs

3 MareMaTH4eCKHE OCHOBELI TEXHUYECKOTO + + +
o0Opa3oBaHUs

4 MeToapl MaTeMaTHueCcKon (PU3NKu + + +

HOCHGI[y}OH_II/Ie JAUCIHUITIIMHBI

1 BzauMozaeicTBrEe ONTHYECKOTO HU3JTyUCHUSA

+ + + + +
C BEII[ECTBOM
2 KomnbroTepHOE MOJIETUPOBAHUE U
MPOEKTUPOBAHUS TPUOOPOB KBAHTOBOM + + + + +
AIEKTPOHHUKHU

ITpubopel KBAHTOBOM AJIEKTPOHUKHU U

3 IIpubop OBOM DIIEKTPO + + + 4 4
(bOTOHUKHN
4 ®usuka + + + + +
5 ®usznka KOHAEHCUPOBAHHOTO COCTOSHUS + + + + +
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5.4. CooTrBeTcTBHE KOMIIETEeHIIM, (GOPMUPYEMBIX MPH U3yYeHUH TUCUMIIIIMHBI, 1 BUIOB 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPH H3yYECHUH AUCHMIUIUHBL, U BHUJIOB 3aHITHUN
IpeCTaBICHO B Tabmuie 5.4.
Tabnmuna 5.4 — CooTBETCTBHE KOMIETEHIMH, (HOPMHUPYEMBIX MPU HM3YyYEHWW IUCIUIUIMHBI, U BHJIOB
3aHATUU

Bune! 3agsatuii
@DOpMBI KOHTPOJIA

Komme
TCHIIU
nu

< . . < - . < D] .
EF &8 =2v & O = awv

O

=

%

H

+He
K

+ + + KonTpomnpHnas pabdora,
KoncnekT caMomoaroToBKH,
Otyet mo naboparopHoi
pabote, Onpoc Ha 3aHATHUSAX,
Tect

OIIK-2 + + + + Otuer no n1aboparopHoO
pabote, Onpoc Ha 3aHATUSAX,
Tect

ITK-1 + + + + KonTpomasHas pabdora,
KoncnekT caMomnmoaroToBKH,
Otuer no nabopaTopHoii
pabore, Onpoc Ha 3aHATHUSAX,
Tect

6. UnTepakTuBHbIE MeTOABI U GOPMBI OPraHU3ALUN 00yUYEeHH S
He npenycmorpeno PYIIL.

7. JIabopaTopHbie padoThI
HanmenoBanue 1abopaTopHbIX paboT npuBeaeHo B Tabauie 7.1.
Tabnuua 7.1 — HaumeHoBaHue 1ab0opaTopHbIX paboT

f o]
Ha3Banus pa3znenos HaumeHnoBanue nabopaTopHbIXx paboT 8 E8.= % >
3 cemecTp
1 Bo3nukHOBEeHHE Bremnuit porodddext. M3ydenne 3akona Cronerora 4 OIIK-1,
KBaHTOBOU MEXaHUKH. U npoBepka popmynbl DUHIITENHHA. OIIK-2,
Maremarnueckui § Hroro 4 IK-1
anmnapar KBaHTOBOM
MEXaHUKH
3 OcHoBHble nIocTynarsl  [IpoBepka COOTHOLIEHMSI HEONPEAECIEHHOCTEN ISl 4 OIIK-1,
KBAaHTOBOI MEXaHUKH, ¢dboTOHOB OIIK-2,
CTAallMOHAPHOE YPAaBHEHHE [y . 4 [K-1
[[Ipeaunrepa; BpeMeHHOE
ypasHenue lllpeaunrepa
4 TynuensHbidl 3pdext;  TyHHETbHBINH A3PPEKT B BEIPOKIACHHOM p-N — 4 OIlK-1,
rapMOHUYECKUN repexozne OIIK-2,
OCHMJLIATOP Hroro 4 [K-1
5 Arom Bomopona; cnuH | McciemoBanre ciekTpa aroMa BOAopoaa 4 OIIK-1,
HUroro OIK-2,
IK-1
Hroro 3a cemectp 16

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBbI)
HanmMeHnoBaHne npakTHUeCKUX 3aHATHN (CEMUHAPOB) MpUBEIeHO B Tabnuie 8.1.
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Tabnuma 8.1 — HanMeHoBaHUE MPaKTUYECKUX 3aHATHH (CEMHHAPOB)

9] f o]
HasBanus paszenos HauMeHOBaHME MPAKTHYECKNX 3aHATHiT (cemunapoB) ; S § 8. = & @
3 cemectp
1 Bo3nukHOBEeHHUE TemmoBoe nznyuenue. Porordpdext. Bomna ne 4 OIIK-1,
KBAHTOBOW MEXaHUKH. Bpoitnsa OIIK-2,
Marematuueckuit } Hroro 4 [1K-1
amnmapar KBaHTOBOH
MEXaHUKH
2 DIEeMEHTBI TEOpUHr Bexkrop coctostnus. CoBekTop cocTosinusg. Marpuunas 2 OIIK-1,
MIPEACTaBICHUM. dbopma orneparopos. OIIK-2,
ManI/I‘IH?il}I dhopma Vitoro 2 [TK-1
KBAaHTOBOW MEXaHUKH.
3 OcHoBHble TocTynarel  CBolicTBa oneparopoB. Jludpakius 31IeKTpoHa. 4 OIIK-1,
KBAaHTOBOI MCXaHUKMU, Hroro OIIK-2,
CTallMOHAPHOE YpaBHEHHUE [TK-1
[[Ipenunrepa; BpeMeHHOE
ypaBHenue lllpenunrepa
4 TynnensHblit 3pdexr;  Yactuma B sime. [IpoxoxneHne yacTuIsl 4epes 4 OIlK-1,
rapMOHHUYECKUHN Oapbep. Tynnenbubiit 3pdext. KBaHTOBBII OIIK-2,
OCLIUJUIATOP FapMOHUYECKUN OCLHILIATOD IK-1
Hroro
5 Atom Bozopoza; cnuH  Atom Bogopona. Ksantossie uncia. CriuH. 4 OIIK-1,
HUroro OLIK-2,
IK-1
Hroro 3a cemectp 18

9. CamocTosiTesibHasi padoTa
Bunsl camocrosiTensHOM paboThI, TPYAOEMKOCTh U (JOPMHUpPYEMbIe KOMIIETEHITUH MPECTABICHbI B
tabmuie 9.1.
Tabnuua 9.1 — Bunel caMmocTosTenbHON PabOTHI, TPYIOEMKOCTh U (hOpMUPYEMBbIE KOMITETEHITUU

BuIBI cCAMOCTOSITETLHOM E 428 E
HasBanus paszgenos g 35 & = 2 @opMBI KOHTPOIIA
paboTbI © 3 EB 2
3 cemecTp

1 Bo3HuKHOBEHHE IToaroroBka k 4 OIIK-1, Koncmekr
KBAaHTOBOM MEXaHHUKHU. NPAKTAYECKUM 3aHSITHIM, OIIK-2, CaMOITOJITOTOBKH,
Maremarndeckuii anmapar ceMHHapam ITK-1 KontponwsHas padora,
KBAaHTOBOM MEXaHUKU TpopaGoTKa IEKIHORHOTO 2 8np0c Ha 3ag;m/mx, }

Marepuaa TYET 1O JJaOOpaTOPHOI

pabote

OdopmieHre 0T4eTOB 1O 4

nmabopaTopHBIM paboTam

Ilonroroska k 2

KOHTPOJIbHBIM paboTam

Hroro 12
2 DIeMEeHTBI TEOpUHr [ToaroroBka k 2 OIIK-1, Koncmekr
MIPEICTABICHUI. MPaKTUYECKUM 3aHATUSIM, OIIK-2,  caMOIOATOTOBKH,
Marpuynas gpopma CEMHHapam [1K-1 KontponbHhas pabora,
KBaHTOBOM MEXaHUKHU. TIpopaBoTka TEKIHOHHOTO 2 Ornpoc Ha 3aHATUSIX

Marepuasna
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IToaroroBka k 2
KOHTPOJIbHBIM paboTam
Uroro
3 OcHoBuble iocTynarel  I[loaroroska k OIIK-1, Koncnekr
KBaHTOBOI MEXaHUKH; MPAKTUYECKUM 3aHSATHUSIM, OIIK-2, caMOHOOrOTOBKH,
CTallMOHAPHOE YPAaBHEHUE CEMUHAPAM I1K-1 KonTponbsHas pabota,
alC,I[I/IHFCp]jl_,[ BPEMEHHOE TIpopaGoTKa JEKIHORHOTO 2 (O)npoc Ha 3ag${TI/IﬂX, §
BHEHU HHT TUET II TOPHOI
ypaBHenue llpeaunrepa Marepraa €T 1o JabopaTopHO
pabore
OdopmieHre 0TIYETOB 110 4
1ab0paTopHBIM paboTam
[Togroroska k 2
KOHTPOJIBHBIM paboTam
Hroro 12
4 Tynnenpnsbiid 3pdexr;  [loaroroBka k 4  OIIK-1, Koucmekr
rapMOHUYECKUI MPAKTUYECKUM 3aHATHIM, OIIK-2, CaMOIIOJITOTOBKH,
OCITUJLIATOP CeMHHapam IK-1 KonTpomasHas padora,
MPOC Ha 3aHATHAX
[IpopaboTka JIeKIIMOHHOTO 2 (O) poc Ha 336 >
Marepuaa TYET 110 JJTaOOpaTOPHOI
pabote
Odopmiienne 0T4eTOB 10 4
71a00paToOpHBIM paboTam
IToaroroBka k 2
KOHTPOJIbHBIM paboTam
Hroro 12
5 Arom Bonopona; cnuH  [logroroBka k 4 OIIK-1, Koncmexr
MPaKTUYECKUM 3aHATHSIM, OIIK-2,  caMOIIOATOTOBKH,
CEeMHHapaMm I1K-1 KonrtposnpHas padora,
[TpopaboTka NTEeKIIMOHHOTO 2 (O)npoc Ha 3agHTHﬂX’ .
TYET I TOPHOI
Marepuasna CT 1O TAbOpATOPHO
pabote
Odopmienne 0T4eTOB 1O 4
mabopaTopHBIM paboTam
IToxaroroska 2
KOHTPOIBHBIM paboTam
Hroro 12
Hroro 3a cemectp 54
Hroro 54
10. KypcoBoii npoekr / KypcoBasi padora
He mpenycmorpeno PVYIL

11. PeiiTuHroBasi cucreMa JJisi OHEHKHU YCIIeBAE€MOCTH 00y4aroIIUXCst

11.1. BajuibHbIE OLEHKH /ISl 3JIEMEHTOB KOHTPOJIsI
Tabnuna 11.1 — bannbHbIe OLEHKH IS JIEMEHTOB KOHTPOJIS

o . MaxkcumanbHBIN
o MakcuMabHBIN MakcuMabHBIN
DneMeHTHl y4eOHOI 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ Gamn 3a mepuon
NeSITeIbHOCTH Mexny 2KT u Ha ceMecTp

HavaJia CEMCCTpa

mexnay 1KT u 2KT

KOHCI CEMCCTpPa

3 cemectp
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Koncrekr 5 7 8 20
CaMOIIOIrOTOBKH

KontponpHas padota 10 10 10 30
Onpoc Ha 3aHATHUSIX 5 7 8 20
Otyet no naboparopHOM 10 10 10 30
pabore

Hroro makcumym 3a 30 34 36 100
nepuos

Hapacraromum urorom 30 64 100 100

11.2. IlepecyeT 0aJ1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUYKH MpecTaBiieH B Tadbmmie 11.2.
Tabmuma 11.2 — IlepecueT 6ansioB B OLIEHKU 32 KOHTPOJIBHBIE TOYKU

banibl Ha 1aTy KOHTPOJIBHOM TOUKH OrneHka

> 90% ot MakcuManbHOU cyMMBbI 6autoB Ha gaty KT 5)

Ot 70% no 89% ot makcumasbHOM cymMMbl OaiioB Ha fgary KT

4
Ot 60% 10 69% ot MmakcumanbHON cymMmMbl OaisioB Ha fgaty KT 3
2

< 60% ot MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. [lepecyer cymMmMbl 02/UI0B B TPAAMIMOHHYI0O M MEKITYHAPOAHYI0 OLIEHKY
[TepecueT cymmbl 6allJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MPEACTaBIeH B TaOnuIle

11.3.
Tabmnuua 11.3 — [Iepecuer cymMMBbl 0aioB B TPAJUIIMOHHYIO M MEXKAYHAPOAHYIO OLICHKY

Hrorosasi cymma 6aiios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (omM4HO) (3a4TEHO) 90 - 100 A (OTIMYHO)
85 -89 B (ouenp xoporiiio)

4 (xopor1o) (3a4TeHO) 75-84 C (xoporo)
70-74
o5 - 69 D (ynoBneTBOpUTENHHO)

3 (YAOBIETBOPHUTENIBHO) (3a4TEHO) 60 - 64 E (ocpeicTaeHo)
2 (seynoneTBopHTENBHO) (HE Huxe 60 6anos F (HeynoBieTBOPUTEIHHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O0ecTieyeHue TUCHMIINHBI

12.1. OcHoBHasi auTeparypa
1. Bsgenenue B kBaHTOBYIO0 MexaHUKy [Tekcr] : yuebHoe nocodue / A. JI. MarasunHukos, B. A.
MyxaueB ; MunucTepcTBO 00pa3oBanus U Hayku Poccuiickoit @enepaunu, ToMckuil rocynapcTBeHHBbIH
YHUBEPCUTET CHCTEM YIpaBieHUs U paanodeKTpoHuku (Tomck), @DaxkynbTeT IUCTAHIIMOHHOTO
oOyuenus. - Tomck : Db Konrent, 2012. - 112 c. (Hanuuue B Oubmnoteke TYCVYP - 49 sk3.)

12.2. lonosHuTEIbHAS JIUTEPATYPA
1. OcHoBsl Teopernueckoit ¢pu3uku : yuyeObHuk st By3os: B 2 1. / W. B. Casennes. - CII6. :
Jlanb, 2005 - T. 2 : KantoBas mexanuka. - CII0. : Jlans, 2005. — 430 c. (Hanuuue B ouoauoreke TYCYP
- 20 9K3.)
2. Jlanpay JI. JI. Teoperumueckas ¢usuka : yueOHoe mocoOue s By3oB: B 10 . — M. :
Ousmarut, 2004. — T. 3 : KBantoBas mexanuka. Hepenstusuctckas teopust / JI. JI. Jlammay, E. M.
Juduun ; pen. : JI. I1. Iluraesckuit. — 5-e usn., crepeorun. — M. : ®uzmariut, 2004. — 800 c. (Hanuuue B
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ouommnoreke TYCVYP - 41 5k3.)

3. @eciinman P. deitHmaHOBCKHE JIEKIMK 110 (PU3UKE : MONTHBIA Kypc o0mmen ¢pusuku: [lep. ¢ anr.
/ P. ®@eitnman, P. Jleitton, M. Canac. — 3-e m3n., ucnp. — M. : YPCC, 2004. — Bein. 8, 9 : KBanroBas
MexaHuka. 523 c. (nanuuue B oubamoreke TYCVYP - 20 3k3.)

4. MyxauéB B. A. Atomnas usuka: yuaebd. mocodue / B. A. Myxaués. — Tomck: TMI 10, 2007.
— 116 c. : bubnuoreka TYCVYP, (nanuune B 6ubamoreke TYCVYP - 39 3k3.)

12.3. YueOHO-MeTOAUYECKHE MOCOOU

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeTOANYeCKHE MOCOOU

1. MarazunnukoB A. JI. BBemenue B KBaHTOBYHO MEXaHHKY: y4eb. mocobue / A. JL
MarasunnaukoB, B. A. MyxauéB. — Tomck: Dnb Kontent, 2012. — 112 ¢. Metoguyeckue ykazaHusi K
MPAKTHYECKUM 3aHITHSIM U CaMOCTOSTEeNbHOU pabore Ha ctp. 21, 32, 53, 59, 85, 92, 93. (nanuuue B
ouommoreke TYCVYP - 49 5k3.)

2. Buemnuii gorodrddexr. N3yuenue 3akona CromeroBa U mpoBepka (Gopmynsl DUHINTEHHA:
Meronuyeckue ykazaHus K jgaboparopHoit padore / ®enopoB M. B., bypmosunun B. A. - 2009. 11 c.
[DnexTponnblii pecypc] - Pexum pgocryma: http://edu.tusur.ru/publications/851 (mara oOparieHwus:
04.07.2018).

3. MHccnenoBanue criektpa aroma Bojopoaa: MeTtonudeckue ykazaHus K 1abopaTopHoii padbote /
3axapo H. A., KupmmioB A. M. - 2011. 18 c. [DnekrpoHHblii pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/917 (nara oopamenus: 04.07.2018).

4. Tananckwuii B.JI. IIpoBepka cooTHOIIEHUSI HEONPEAENEHHOCTEH U1 (POTOHOB: PYKOBOJACTBO K
nmabopaTopHBIM paboTaM JUIsl CTYACHTOB Beex criennainbHocTel / B. JI. Tananckuii, A. JI. Mara3uHHUKOB.
— Tomck: TYCVYP, 2005. - 9 c. (nanuuue B 6ubnmuorexke TYCVYP - 10 5k3.)

5. TynHenbHBIH 3 (GEKT B BRIPOKICHHOM p—N — mepexone: PykoBoncTBO K 1aboparopHoii paboTte
/ ®emopoB M. B., Jlsunan A. B. - 2009. 12 c. [OnektpoHHslii pecypc] - Pexum mocryna:
http://edu.tusur.ru/publications/852 (nara oopamenus: 04.07.2018).

12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUS JIsl JIMI] C OTPAHNYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI M
HHBAJH/I0B

Y4eOHO-MeTOqMUeCKUe MaTeprabl sl CaMOCTOSTEIbHOW U ayIuTOPHON pabOThl 00YJarOIIXCs
U3 YKCIIA JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMM 3[JOPOBbS M MHBAJINIOB MPEIOCTABISAIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBbSl U BOCIIPUATUS UHPOPMALIIH.

JI1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JL1st M1 ¢ HAapYIIEeHUsIMH CJIyXa:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

— B reyaTtHoi opme.

JLst M1 ¢ HapyLIeHNUsIMH OTIOPHO-ABUTaTe/ILHOIO annapara:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

— B MIe4aTHO (opme.

12.4. TIpodeccnonanbHbie 0a3bl JAHHBIX M HHPOPMAILMOHHBIE CIIPABOYHbIC CHCTEMBI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajibHO-TeXHHYECKOE o0ecnedeHHe TUCHUILIAHBI U TpedyeMoe MporpaMMHoe
odecreyeHue

13.1. O6uue TpedoBaHKs K MATEPHATbHO-TEXHMYECKOMY M NMPOrPAMMHOMY o0ecredeHn 0
AMCHMILINHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE M IPOrpaMMHOe obecredeHue VIl JTeKINOHHBIX 3aHATHI
Jis mpoBeneHus 3aHATUN JIGKIMOHHOTO THUIA, TPYNIOBBIX W WHAWBUIAYAIBHBIX KOHCYJIBTAIUH,
TEKYHIETO KOHTPOJA U HpOMe)KYTOIJHOf/’I aTTCCTAllUU HCIIOJIB3YCTCA yqe6Has{ ayauTopus € KOJIHMYECTBOM
MOCAJOYHBIX MECT He MeHee 22-24, 000pynoBaHHas JTOCKOM M CTaHAApTHOW yueOHOM Mebemnbio. MeroTcs
JEMOHCTPAIIMOHHOE O00OpyIOBaHWE W Y4eOHO-HAIISAHBIE TOCOOUs, 00ECIeUMBAIOIINE TEMaTHYECKUE
WUTIOCTPALIUH 110 JICKIIHOHHBIM pa3ziesiaM TUCIHUILUIHHBI.
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13.1.2. MarepuaJibHO-TeXHHMYECKOE U IPOrPaAaMMHOe oOecredyeHue J1JIsl MPAKTHYeCKUX 3aHATHI

VYuebHas maboparopus

yueOHasi ayauTOpUs JUIs MPOBEINCHUS 3aHATHI MPAKTUYECKOTO THIA, ydeOHas ayauTOpHs IS
MIPOBEJICHUS 3aHATUH J1a0OpAaTOPHOIO THUIMA, MOMEIICHUE U KypCOBOTO MPOEKTUPOBAHUS (BBIIOIHEHHUS
KYPCOBBIX Pa0oT), MOMEIICHUE AJIsi TPOBEACHHSI TPYIIIOBBIX U WHINBUIYIbHBIX KOHCYIBTAIIUN

634034, Tomckas obnactp, . Tomck, Bepmununa ynuna, a. 74, 110 ayx.

Onucanue uMmeroIerocs 000pya0BaHus:

- JJaboparopusbie cTeH bl (6 mT.);

- 3mepurenbHbie TpUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrnyeckas ckambst OCK-4;

- [Tomemenue s XxpaHeHus: yaeOHOro 000pyI0BaHMUS;

- Kommuiekt cnennanu3upoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpammMHuoe oOecnieueHne He TpeOyeTCs.

13.1.3. Marepua/ibHO-TEXHHYECKOe H IPOrPaMMHoe ofecriedyeHne 1JIsl J1adopaTopHbIX pador
VYuebHast maboparopust
yueOHas ayIuTOpus JUIS IPOBEACHUS 3aHATHI 1a00paTOpHOTO TUTIA
634034, Tomckas obmacte, T. Tomck, Bepmmauna ynuna, a. 74, 111 ayx.
Onucanue uMeronierocs 000py10BaHuUsA:
- Yuebnsblii crenn «OnTukay (2 mr.);
- Ocmwmtorpad C 1-93;
- Uctounuk nutauus TB-1;
- Uctounuk nuranusa b5-43;
- ['eneparop ummnynscos 1'5-54 (3 wrt.);
- 'eneparop ummnynscos '5-56;
- Bonsrmerp B7-78/1;
- Mynstumerp FLUKE 8845A;
- Ocmmutorpag TEKTRONIX TDS 2012C;
- Uctounuk nurauns Mastech HY 3002D-2;
- JJabopatopubie cTeH bl: «DnekTpoonTudeckuit apdexr» (2 mr.), «Da30BbIif MOPTPETY;
- Kommbrotep (2 mit.);
- Kommnext cnenuanu3npoBaHHol ydeOHOI Mebeny;
- Pabouee mMecTo mpenogaBarelis.
[IporpamMmmMHoOe obecrnieueHue:
— Microsoft Windows
— OpenOffice

13.1.4. MarepuajibHO-TeXHHYECKOE M MPOrPaMMHOe oOecredeHne ISl CAMOCTOSATEIbHOH PadoThl
s camocTosTenbHON paboOThl MCHONB3YIOTCA y4eOHbIE ayIUTOPUU (KOMIBIOTEPHBIE KJIACChl),
PacIoJIOKEHHBIE IO a/IpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlernna mpocriekT, 1. 40, 233 ay.;
- 634045, Tomckas obnacts, I. Tomck, yi. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas o6macTs, T. ToMmck, Bepmmnanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas 06nacTh, I. Tomck, Bepmmanna yiuma, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:

- yueOHast Mme0Oeb;

- koMmnbioTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T1. - 5 it

- KOMIBIOTEPHI MOJKIOUEHbl K ceTh «HTepHeT» M o0ecnedrBaroT JOCTYI B 3JIEKTPOHHYIO
MH(POPMaLIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.
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[Tepedenp mporpaMMHOTO 00ECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qys Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajbHO-TEXHUYECKOE o0ecriedyeHne TUCIIUIITUHBI JIJIsl JIMI[ C OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 3/10POBbSI U HHBAJIUI0B

OcBocHHE NUCHUIUIMHBI JIMIIAMUA C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbS U WHBAJHMIaMU
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB OOYUECHHs OOILIEro U CrelrnaabHOr0 Ha3HAUYEHUSI.

[Tpu 3aHATHSX ¢ OOydYaAIONUMUCS € HAPYUIEHHAMH CJIyXa MPETYyCMOTPEHO HCIOIb30BaHUE
3BYKOYCUJIMBAIOIICH ammaparypbl, MYIbTUMEAUMHBIX CpPEIACTB W JPYrHMX TEXHMYECKHUX CPEIICTB
npuema/mepenadu ydeOHOW HMHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMBI MPETO/IaBaHHs
Ui 00y4aromuXcsi ¢ UHBAIMIHOCTBIO, MOPTAaTUBHOM MHAYKIIMOHHOW CHUCTeMbI. YueOHasi ayAuTOpHUs, B
KOTOPOH 3aHUMAIOTCSI OOydaloluecsi C HapyIIEHUEM cliyxa, 000pyIOoBaHA KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOU, BUJICOTEXHUKOM, AIEKTPOHHON JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHSAX ¢ OOYyUYAIONTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HCIIOJIb30BaHUE B
JIEKIMOHHBIX M YY€OHBIX ayIUTOPHIX BO3MOKHOCTH IMPOCMOTPA YJAJICHHBIX 00BEKTOB (HalpuMep, TEKCTa
Ha JIOCKE WM CJlai/ia Ha dKpaHe) MPU TOMOIIY BUACOYBEITUIHUTEIICH ISl KOM(POPTHOTO IPOCMOTPA.

[Ipu 3aHATHAX ¢ OOYYAOIIMMHUCA € HAPYLIEHHMSIMM OINOPHO-IBHUIaTeJIbHOIO ammapara
WCIIONIB3YIOTCSl QJIETePHATHBHBIC YCTPOWCTBA BBOAA WMH(OpPMAIMW W JAPYrUe TEXHUYECKHE CpEICTBa
npuema/nepenadd yueOHOM HHQpOpMAlMKU B JOCTYNHBIX (hopMax, MOOMIBHON CUCTeMbl OOy4YeHHS IS
JIIOAEH C MHBAJIMIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOANYECKHE PEKOMEHJAIUH M0 OPTraHU3aIUM U3YYeHH S
JUCIUININHBI

14.1. Conepma}me OLCHOYHBIX MaT€puaJoB H METOAUYECCKUE PCKOMECH AL NN
I[J'ISI OL€CHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHS OCBOCHHUSA 3aKPCIVICHHBIX 3a HHCHHHHHHOﬁ
KOMITICTEHITHM HCIIOJIB3YIOTCA OCHOYHBLIC MaTCpHalibl B COCTABE!

14.1.1. TecToBEBIE 3aHaHUSA

1. DnexTpoH B aTOMe BOJOPOAA HAXOAUTCS h JI5:
p-cocTossHMH. MaKkcUMaJIbHO 2 '
BO3MOXKHO€ 3HAUEHHE ITOJIHOTO i
MOMEHTAa UMITYJIbCA JJIEKTPOHA PABHO > \/3_’ ;
h
2
0
2. I'unoresa ne bpoiins P 2rh
BBIPAYKAeTCsl COOTHOLLICHUSAMHU B p’
E.
w = E ,
27cC
A=—:;
0]
E,—E
w= n h m
3. B kBaHTOBOI1 MEeXaHHKe (byHKITHS, KOTOpasi OCYIIECTBISET
¢u3nyeckas BeIMYMHA XapaKTePU3yeTcs HE | CBA3b OJHHUX YMCEJI C IPYTHMHU YUCIIAMU;
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YU CJIOBBIM 3HAYCHUCM, a OIICPATOPOM.
Oneparop — 310!

MIPAaBUJIO, C IOMOIIBIO KOTOPOTO
KOXI0H (pyHKINU U3 HEKOTOPOTO
MHOKeCTBA (PYHKIMI COMOCTaBIISACTCS
(GYHKIHS U3 TOTO K€ WM HEKOTOPOTO
JPYroro MHOXKECTBA (DYHKIIHIA;

YHCIIOBOE 3HaueHHE (U3NYECKOM
BEJIMYMHBI, KOTOPO CTaBUTCSA B
COOTBETCTBHE JJAHHBIN ONEpaTop.

MPaBWJIO, C IMOMOIIbIO KOTOPOTO
KaKJIOMY YHCITY U3 HEKOTOPOTO MHOXECTBA
YKCeJl COMOCTABIISIETCS. HEKOTOPOE YHUCIIO
13 TOTO € UM HEKOTOPOT'O IPYroro
MHO>KECTBA YKCen,

4. CtaliioHapHOE ypaBHEHUE 2, oV
IIpeaunrepa s BOZOPOAOIOI0OHOTO —%V +U ¥ = IhE’
aroMa MMeeT BH/l

2m 1 ze?
VW+—| E — |¥=0
g, I
d’¥ 2m ma’
—+— | E-—x* |¥ =0
dx* &
d’¥ 2m
—+—E¥=0
dx= 7
5. CoOCTBEHHBIMH 3HAUYEHUSMU 22
2.
n d*¥ E= 2N
SHEPIUU YPaBHEHUS —— =EVY ans 2ml
2m dx’ 1
CBOOOHO BUXKYIIECICS YaCTHIIBI, E= [n + —jha);
SIBJISIFOTCS 2
2 2,4
E__ 1 }mze 1,
4re, 2n* n*’
E_ k?n?
2m
6. KpaTtHOCTb BBIpOXKICHUS 2n?
IHEPreTUYECKOr0 YPOBHS C KBAHTOBBIM n2
YHCIIOM N C YUETOM CIIMHA paBHA N
2n+1

7. YTBepKaeHuE: «B JTI000M
KBaHTOBOM COCTOSIHUY MOXKET HaXOIUThCS
He 0oJIee OTHOTO 3JIEKTPOHAY» MOIYUHIIO
Ha3BaHHE

IIpUHIOHWIIA HCOTIPCACIICHHOCTH

MPUHIHNIA CYIIEPIIO3ULUA
COCTOSIHUIM;

npuHnuna [aymnu;

KOMOWHAIIMOHHOTO MPUHITUIIA
Putna;

IIpUHOHUIIA MUHUMYMa SHCPTHH.

8. Kakoe W3 TpWBEICHHBIX HUXKE
YPaBHEHUHN IIPEICTABISIET BPEMEHHOE

2
gy |woinY
2m ot
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ypaBHenue lllpennunrepa?

vew 4 20 (E_U)w =0
HY = E¥;

2

dl/?_/+2—r2n =0.

dx* &

9. Onepatop A Ha3bIBaeTCs
CaMOCONPSIKEHHBIM (3PMUTOBBIM), €CIU
JUIsl JII0OBIX BYX (pyHKIHM U 1 V

A(au+ayv)=aAu+a,A;

I V' AudV = .[ uA'vdV;

Iuv dv =0 ( m;tn);

juvdV 1 (m=n).

10. CobOcTBennble (YyHKINU:

2 . (#nx
w(x)= 78in| =~ | ABIACTCA PEmERTEM

v wzh_m(e U)¥=0;

dZ\P 2m

ypaBHEHUSI v h2 —(E-U)¥=0;
2 2
‘P 2m m
d — Y X |w=0;
dx h 2
2
¥ 2m
d —+t— EY =0.
dx h
11. CoOCTBEHHBIMHA 3HAYECHUAMU 2R
2.
2‘1’ 2m E= 2 |2 !
DHEPrUuu ypaBHEHUs +?E‘I’ 0 s m
1
YaCTUIIBI B IOTECHIIMAILHOM SIME SIBIISIOTCS E= (n + Ejha)

1Y m,z%e* 1
E=- 7
4re, 2h° n

k*n?

E= .
2m
12. MakcuMaJIbHOE YHCIIO 8
AIIEKTPOHOB B COCTOSTHUU C N =4 paBHO 18
32
50

13. CymiecTBoBaHM€e y aTOMOB
TVCKPETHBIX YHEPTeTHUECKUX YPOBHEH
OBbUIO SKCIIEPUMEHTAIIBHO YCTAHOBJIECHO B
OTIBITAaxX

[lItepHa u I'epnaxa;

®panka u ['epua;

Pesepdopra;

Jlenapna u TomcoHa.

14. CoGcTBeHHbBIE QYHKIIMU

w(xt)= Aexp(%( pX — Et)) SBIISIOTCS

% ‘P+il—m(E U)¥=0;

d’¥ 2m (E U) _o

pELIeHUEM YpaBHEHUS dx* A ’
"o 0¥
2m ¢ ot
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d*¥ 2m

—+—E¥Y=0.
dx> A
15. Pemenne kakoro u3 o, OV
- o —V+U |¥Y=1h—;
PUBEICHHBIX HUXKE YPAaBHEHUI om ot
[IpenuHrepa NPUBOAUT K COOCTBEHHBIM 5
m
1 VZ‘P+—2(E—U)‘P:O;
3HAUYCHUAM dHepruu E =| n +§ ho? h
d’P  2m me’
—+—|E- x> ¥ =0;
dx h
d’¥ 2m
—+—E¥=0
dx h
16. MakcuMaabHO BO3MOXKHAS h;
MIPOEKIUA MOMEHTA UMITyIbCa NGE
OpOUTAIILHOTO IBUYKEHHUSI AIEKTPOHA, on
HaAXOJISIIETrocs B arToMe B 0-COCTOSIHUY, Ha 3
HaIlpaBJI€HUE BHEUTHETO MAarHUTHOTO TOJIS
paBHa
17. lnuna Bonubl ne bpouns nms 27h
3apsUKEHHOM 4YaCTHILIbl, YCKOPEHHOMU p’
AIEKTPUYECKUAM MOJIEM, ONIPEAEIAETCS 11O oh
opmyie ;
bopwy Lot
2zh .
2meu’
2rh
mv

18. DkcnepuMeHTaNbHBIE
JIOKa3aTeIbCTBA BOJIHOBBIX CBOWCTB y
MHUKPOYACTHI] ObUIH MOJTYYEHBI B OTBITAX

Tomcona u TapTakoBCKOTO

®panka u I'epua

dabpukanTa, bubepmana,
CymiknHa

JeBuccona u Jlxepmepa

19. Cpennee 3HaueHue puzmaeckoi
BEJIMYMHBI HAXOJUTCS B KBAHTOBON

< A>=Zn:/1n la,[’;
1

MeXaHHuKe 1o Gopmyrie AV =AW
<A>=[w Avdv.
<A>= Zn:AnPn;

1
20. CoOCTBEHHBIMH 3HAYEHUSAMHU .,
SHEPIUU YpaBHEHUS _% dj:f =EY s == omi2
CBOOOTHO IBUXKYIIEIHCS YaCTHIIBI, E= [n + %)ha)
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4rg, ) 2n* n*’
242
E= K'h )
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14.1.2. TeMmbl KOHTPOJIBHBIX Pa0OT
1. DBO3HUMKHOBEHHE KBAaHTOBOM MEXaHUKU. JIBU)KEHHWE B TMOJE€ LEHTPAJIBHOM  CHIIBI
MaremarndecKuil anmnapar KBaHTOBOW MeXaHUKH. OCHOBHBIE IIOCTY/IaThl KBAHTOBON MEXaHUKHU
2. CraunonapHoe ypaBHeHue lllpenunrepa. Bpemennoe ypasnenue lllpenunrepa TyHHENbHbIN
addexT "'apMOoHHUECKUI OCITHILIATOP.
3. Teopus kBaHTOBBIX nepexo10B. CriuH. M3myueHne aroMHbIMU cucTeMaMu MoOJIeKyIbl.

14.1.3. Tembl OIPOCOB HA 3aHATHAX

®dororpdext. Dddexr Komnrona. Bomuer ne bpoinsa. IlpaBuno kBanTtoBanmsi bopa —
3ommepdenbaa. Atom bopa.

CootHomienue HeonpeneneHHocTei. Omneparopbl. Cpennue 3HaueHUs (U3MUECKUX BEJIWYHH.
KoMMyTaloHHbIE COOTHOLLIEHUSI.

OpHoMepHBIe 3a]]a4i HA OTBHICKAHUE COOCTBEHHBIX YHCEN SHEPTUU U BOJHOBBIX (hyHKIHMI. CKadok
IIOTEHIMAIa

OTtpaxkeHue 1 NpoxoxKJaeHue BOJIH. beckoHeuHast MOTeHIMalbHas sMa.

Koneunas noreHnuanbHas sMma. JMCKpPETHBIM M HENPEPBIBHBINA CIEKTPBl 3HAYCHUN SHEPIUU.
Pe3onaHncsl.

[TpoxokaeHne MPSMOYTOJIBHOTO MOTEHIMAIbHOTO Oaphepa. Koadduuument mnpospadnocTu
MOTEHILIMaJIBLHOTO Oapbepa

Onpenenenye 3Ha4€HUN SHEPTUU U BOJHOBBIX (DYHKIMI YacTHUIbl B C(hEpUUECKH CUMMETPUYHOMN
MOTEHIUAIbHOU sIMe

ATOM BOZOpOAa M BOAOPOAONONOOHBIE aTOMbl. M3myueHue XapakTepUCTHUECKHX CIIEKTPOB
aTOMHBIMHU CUCTEMaMHU.

14.1.4. Bonpochbl Ha caMONOATOTOBKY

Teopuss bopa. OnemeHTapHas KBaHTOBas TeOpHus U3IydeHus. UepHoe U3IydeHHE.
IIpocTtpancTBEHHOE KBaHTOBaHuWE. MinmocTpanuyu K COOTHOLIEHHMIO HeolpeneneHHocTel. OnHOMepHbIe
3aJlauyd  Ha OTHICKAaHHWE COOCTBEHHBIX YHCEI OJHEpPruu U BOJMHOBBIX (yHkiui. Ilpoxoxkaenue
NpPSIMOYTOJIBHOTO  MOTEHIMabHOro Oapbepa. CoOOCTBEHHBIE 3HAYEHUS M COOCTBEHHBIE (DYHKIUH
orneparopa ['aMMIIbBTOHA TAPMOHUYECKOTO OCHUIUIATOpAa DHEPreTUYECKUd CIEKTP U BOJIHOBBIE (PYHKLIUU
YacTHUIlbl B CPepUUECKH CUMMETPUYHON MOTEHIMAJIbHON sIME HEeMpsAMOYyroibHOM (opMbl. BeposTHOCTH
Nepexoa B €AUHMIYY BpeMeHM. M3imyueHue XapakTepUCTUUYECKUX JIMHEHYaThiX CIEKTPOB aTOMaMH.
JIBM>KEHHE B KYJJOHOBCKOM IIOJIE.

14.1.5. Tembl 1a60paTOPHBIX PadoT
Buemnwnit pororddext. M3yuenue 3akona CtoneToBa u mpoBepka GopMysasl DUHIITEIHA.
[TpoBepka coOoTHOLIEHHSI HeoTIpeaeIEHHOCTEH 1 (POTOHOB
TyHHenbHbIN 3()(HEKT B BEIPOXKIEHHOM P-N — nIepexosie
HccnenoBanue cekTpa aroMa BoAopoaa

14.1.6. 3auér

KopmyckynsipHo-BosHOBOM fayanu3m cBeta. ['umoresa e bpoiinsa. BorHoBas dynkums ne bpoiins.
Omnepatopsl U UX CBOWCTBA B KBAHTOBOW MexaHHKe. Du3nueckuii cMbICI BOHOBOU QyHKIMU. [TocTynars
KBaHTOBOW MexaHukH. YpaBHeHnue [lIpenunrepa. Crarmmonapuoe ypasuenue llpenunrepa. CooTHomeHnue
HeomnpeaeneHHocre. IIpocreiimne 3agaud  KBaHTOBOM MeXaHUMKM. Yactuna B OPsIMOYTOJBHOU
MOTEHLUAJIBHOU siMe ¢ OeCKOHEUHBIMU CTeHKaMH. l[IpoxoxaeHue dactuipl yepe3 O6aprep. TyHHENbHBIN
s dext. KBaHTOBBI TapMOHUYECKUN OCHUIUIATOP. DJIEKTPOH B aTtoMe Boaopoaa. KBaHTOBBIE dwMcA.
CoOCTBEHHBIII MOMEHT 5J€KTpOHAa. MarHuTHbI COOCTBEHHBI MOMEHT. MHOTO3JEKTPOHHBIH aToM.
Tabnuna Menneneesa. [lonstae o Teopun npencraBieHuil. Bektop coctosHus. COBEKTOpP COCTOSHHSL.
I'mns6eproBo npoctpancTBo. OnepaTop B MaTpUUHON GopMe.
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14.2. TpeOoBaHUSs K OLIEHOYHBIM MaTePHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU

3A0POBbS U HHBAJIMAOB

Jns 5y ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbSI. M HMHBAJIUJIOB MPEAYCMOTPEHBI
JIOTIOJTHUTETHHBIC OIEHOYHBIE MaTepUaJbl, IEPEUCHb KOTOPBIX YKa3aH B Tabmuie 14.
Tabnuna 14 — JlononHuTenbHBIE MaTepuaibl OLICHUBAHUS JIJISl JIUI C OFPAaHUYEHHBIMU BO3MOXHOCTSIMHU

300POBbA 1 HHBAJIMIOB

Kareropuu
00yJarommxcs

C HapyueHusaMu
cryxa

Buasl 1OMOIHUTEIILHBIX OLIEHOYHEBIX
MarepuanoB

TecTbl, TUCEMEHHBIE CAMOCTOSTEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTEHI

@OpMBbI KOHTPOJIA U OLICHKH
pe3ysbTaTtoB 00y4eHus

[IpenMy111eCTBEHHO TMCbMEHHAs
IIPOBEpKa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIIBHOTO
anmnapara

CobecenoBaHue 110 BOIIPOCAaM K 3a4ETY,
OIIPOC 10 TePMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCbMCHHBIC
CaMOCTOSATENIFHBIE PA0OTHI, BOIIPOCHI K
3auery

[TpenmyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIIMOHHBIMU
MCTOJaMH

IIOKa3aHUsAM

C orpannuenusiMu o  TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE
00IIEMETUIIMHCKUM

pa6OTBI, BOIIPOCHI K 3a4CTY,
KOHTPOJIbHBIC pa60TbI, YCTHBIC OTBEThBI

[Ipenmy1iecTBEHHO IPOBEPKA
METOAAMHU UCXOIS U3 COCTOSIHUS
00y4arolerocss Ha MOMEHT IIPOBEPKU

14.3. MeToauueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUL ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJIN/I0B

Jns nun ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBBbSI M WHBAJIMJOB TIPEIYyCMAaTPUBACTCS
nocTynHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, a8 UMEHHO:

- B TIeYaTHOU (opMme;

— B TIe4aTHOU (hOpMe C YBEITMUSHHBIM MIPUPTOM;

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUs BCIYX;

- NpeAO0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYp/IOIIEpPEeBOIa.

JIluiaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJM/aM yBEJIMUYMBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCH. [l Takux OOydYaromuxcs MpeaycMaTpuBaeTCs
nocTynHas popMa npeocTaBIeHs] OTBETOB Ha 33/1aHUS, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHUS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
3I0pOBbS M MHBAJIMJIOB MO JUCHUIUIMHE MpPEIycMaTpUBaeT MpeocTaBleHue MHpopManuu B (opmax,
aIalTHPOBAHHBIX K OTPAHUYCHUSM UX 370POBbS H BOCIPUATHS HH(OPMAIINN:

JI1s1 1ML ¢ HAapyUIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

- B [Ie4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApYLIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

— B re4aTHoi (opme.

JIJ1s1 IM1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTATEJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B TIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUISl JIMII C OrPAaHHMYEHHBIMH BO3MOXHOCTSIMHM 3/I0POBbS U HHBAJIUI0B
MpoIieTypa OIICHUBAHUS PE3YIETaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.
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