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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokon Ne 66 ot « 20 » 4 2018 r

JIMCT COI'NTACOBAHUA
PabGouass mporpamMMa JIUCHUIUIMHBI COCTaBJIIEHA C Y4YeToM TpeboBaHWi deaepanbHOro
rOCyIapCTBEHHOrO 00pa3oBareilbHOro cTaHaapra Beiciiero oopazopanus (PI'OC BO) mo HampaBieHUIO
noarotoBku (cneruanbHocTH) 11.03.04 DiekTpoHHWKa W HAHOANEKTPOHMKA, yTBepxKaeHHoTo 12.03.2015

rojia, paccMoTpeHa u ogoOpeHa Ha 3acemanuu kadenpsr DI «  » 20 roma, mMpOTOKOI
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kag. DI JI. H. OpnukoBs
MpeAcenaresib METOIMYECKON
komuccuu ®IT, noneHt kad. PO H. A. YucroenoBa
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1. Heau 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 (DHU3HKH.

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-MEXaHMUYECKHX 3a/a4, BKJIOUas HEKOTOPhIC
MPUOIMKEHHBIC METOBL;
—  u3ydyeHue QyHIaMECHTAIBHBIX PE3yIHTaTOB KBAHTOBOW TEOPUH.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII
Hucnunmuna «KBantosas mexanuka» (b1.B.OJ1.1) otHOcHTCS K O51oKy 1 (BapuaTuBHAs 4acTh).
[TpenmecTByIONMMH  TUCHUIUIMHAMHU, (OPMHUPYIOIIUMUA HAdalbHBIE 3HAHUS, SBIISIOTCS:
Maremaruka, Metozsl MareMaTiueckoil pusnku, @usnka, Ousnka KOHICHCUPOBAHHOTO COCTOSHHUS.
[TocreayromuMu TUCIUTUIMHAMY SBISTIOTCS: KBaHTOBasi M oNTHYECKAas 3JIEKTPOHUKA, MaTtepuaisl
AIIEKTPOHHOM TEXHHUKH, TBepHoTenbHas SJEKTPOHUKA, TE€XHOJOTUS KPEMHHEBOH HaHOXJIEKTPOHUKH,
®u3nka NoIyNnpOBOJHUKOB.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yueHus: AUCIUTIIMHBI HAIPABJICH Ha (POPMUPOBAHUE CICAYIOMUX KOMITCTCHITH:

— OIIK-1 cnocoOGHOCTHIO IPECTABIATH aIEKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHUN HAYyYHYIO
KApTUHY MUpa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIOKEHUH, 3aKOHOB M METOJOB E€CTECTBEHHBIX HAyK M
MAaTeMAaTHKH;

—  OIIK-2 crnocoOHOCTBIO BBISBISTH €CTECTBEHHOHAYUHYIO CYITHOCTh MPOOIeM, BO3HUKAIOIINX
B XO/I€ MPOQECCHOHATBHON NEATEIbHOCTH, MPUBIEKATh JJIS UX PELICHUS COOTBETCTBYIOUIMM (hU3HUKO-
MaTeMaTU4eCKUN anmnapar;

B pe3synbrare u3ydeHus TUCHUILUIMHBI O0Y4atOIIUNACs JOIDKEH:

—  3HATh (PU3WYECKHE OCHOBBI MEXAHMKH, DJIEKTPUUYECTBA U MarHeTu3Ma, (PU3UKU KoJieOaHUN U
BOJIH, KBAaHTOBOW (DU3HKH, JIEKTPOJUHAMUKHU, CTATUCTUYECKON (PU3UKM U TEPMOAMHAMHUKU, aTOMHOU U
sanepHod (Qu3uKK; (QyHAAMEHTAIbHBIC TOHATHS, 3aKOHBI M TEOPHH KJIACCHMYECKOM U COBPEMEHHOM
¢bu3uky;

— yMeTb MPUMEHATb METOJbl MaTeMaTHUYECKOro aHajlu3a W MOJACIHUPOBAHUS; NPUMEHSITh
MaTeMaTH4YeCKUE METOAbl, (U3NYECKHE 3aKOHbI M BBIYUCIUTENbHYIO TEXHHKY JUIS pEHICHHUS
MPAKTUYECKUX 3aJlady; MCIOJb30BaTh BO3MOXKHOCTH BBIYHCIUTEIBHOM TEXHUKH W MPOTPAMMHOIO
obOecrieucHUs;

— BJIaAeTh METOJaMHM MAaTeMaTUYECKOTO OIUCAHHUS (PU3NYECKUX SIBICHUW M MPOIIECCOB,
OTIPEICTISONTUX TPUHIIUITBI Pa0OTHI PA3IMYHBIX TEXHUYECKUX YCTPOUCTB .

4. O0beM IMCHMIJIMHBI M BU/IbI Y4eOHOMH padoThl
OO0mass TpyAOE€MKOCTh IUCUUIUIMHBI cocTaBisieT 3.0 3aueTHBIX EJUHUIBI M IpE/ICTaBIeHa B
tabmuue 4.1.
Tabnuna 4.1 — TpymoeMKOCTh AUCITUTUTHHBI

Bunbt yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

3 cemectp
AynuTopHbIe 3aHATHS (BCETO) 54 54
Jlexun 20 20
[IpakTnueckue 3aHATHS 18 18
JlaGopatopHbie pabOTHI 16 16
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W3 HuX B MHTEpaKTUBHOU (popme 10 10
CamocrosiTenbpHast paboTa (Bcero) o4 o4
[TonroroBKa K KOHTPOJIBHBIM paboTam 10 10
OdopmieHre 0TYETOB IO JIA0OPATOPHBIM padoTaM 16 16
[IpopaboTka IeKIMOHHOTO MaTepuaa 10 10
[TonroroBka K MpakKTUYECKUM 3aHATUSAM, CEMUHApaM 18 18
Bcero (6e3 sx3amena) 108 108
OO01mas Tpy10eMKOCTb, 4 108 108
3aueTHbic EquHuIIBI 3.0 3.0

5. Conep:xaHue TUCHMILIHHBI

5.1. Pazaesnl JUCHUILIMHLI 1 BUALI 3AHATHI
Paznenbl nUCHMIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Ta0uie 5.1.
Tabmuna 5.1 — Pasgens! fUCHUIUIMHEBI U BUIBI 3aHATHI

Haspanus pa3aenoB AUCHUIIIAHEL ELrRE 808 SRS mLBre =3¢ =
3 cemectp
1 Bo3HHKHOBEHHE KBAHTOBOM MEXaHUKHU. 4 4 4 12 24  OIIK-1, OIIK-
Maremarndeckuii anmapar KBaHTOBOU 2
MEXaHUKH
2 DneMeHThl TEOPUH MPEACTABICHUI. 2 2 0 6 10  OIIK-1, OIIK-
Marpuunasi popMa KBaHTOBOW MEXaHHKH. 2
3 OcHOBHBIE IOCTYJIaThl KBAHTOBOM 4 4 4 12 24 OIIK-1, OIIK-
MEXaHHUKH; CTAI[HOHAPHOE yPaBHEHHE 2
[penunrepa; BpeMEHHOE YpaBHEHHE
[IIpenunrepa
4 TynnenbHbIN 3P PEKT; TAPMOHUYECKUN 4 4 4 12 24  OIIK-1, OIIK-
OCITUJIATOP 2
5 AToM Boiopoja; CliuH 6 4 4 12 26 OIIK-1, OIIK-
2
Hroro 3a cemectp 20 18 16 54 108
Hroro 20 18 16 54 108
5.2. Conep:xanue pa3aejioB JUCHUIIHHBI (110 JEeKIIUAM)
ConeprkaHnue pa3esioB JTUCHUTIINH (TI0 JIEKIMSIM) MPUBEICHO B TaduIe 5.2.
Tabnuna 5.2 — ConepxaHue pasieoB JUCHUIUIMH (110 JIEKIUSIM)
Hassanus paszenos Coneprxkanue pasieaoB JUCIUATUIAHBI 10 JIEKIHAAM 8E8.=8% 2
3 cemecTp
1 Bo3nukHOBEHHE KopnyckynsapHo-BoHOBOM ayanu3M cBeta. [ umnoresa 4 OIIK-1,
KBaHTOBOU MEXaHUKH. ne bpoiins. Bonnosas ¢ynkuus ae bpois. OIIK-2
Maremarnueckuii Orneparopsl U UX CBOMCTBA B KBAHTOBOM MEXAHUKE.
anmapar KBaHTOBOH Vitoro 4
MEXaHHKH
2 DneMeHThI TEOPUH [TonsiTHE O Teopuu npeacraBaeHuil. Bekrop 2 OIlK-1,
IpeACTaBICHUH. cocrosinusi. CoBeKkTop cocTosiHU. [ MiIb6epToBO OIIK-2
Marpuynas gpopma npocTtpancTBo. Oneparop BMaTpuyHOi popme.
KBAaHTOBOM MEXaHUKH. Wroro 2
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3 OcHoBHble TOcTynarbl  du3nyeckuii cMbICT BOJHOBOHM GyHKIMHU. [TocTymaret 4 OIIK-1,
KBaHTOBOU MEXaHUKU; KBaHTOBOU MexaHUKHU. YpaBHeHue lllpeaunrepa. OIIK-2
cTallMoHapHoe ypaBHeHue CranuoHapHoe ypaBHeHue Lllpenunrepa.
[penunrepa; BpemeHHOe COOTHOLIEHHE HEONPEAECIEHHOCTEN.

ypaBHenue Hlpenunrepa

Hroro
4 Tynnensubiit 3dpdexr;  [Ipocreiimme 3anaun KBaHTOBOW MexaHUKH. YacTuia 4 OIIK-1,
rapMOHUYECKUI B MPSIMOYTOJILHOM MOTEHIIMATBHOM SIME C OIIK-2
OCLIWJLIATOP OecKOHEUHbIMU cTeHKaMu. [IpoxoxieHne yacTulsl

yepe3 6apbep. TyHHenbHbIN 3P dexT. KBanTOBBINM
TApPMOHHYECKHUH OCIIUIIIATOP

Hroro
5 Atom BOmopoia; CiuH  DJIEKTPOH B aToMe BoJopoaa. KBaHTOBbIE yuCIa. 6 OIIK-1,
CoOcCTBEHHBIII MOMEHT 2JIEKTpOHA. MarHuTHBIN OIIK-2

COOCTBEHHBI MOMEHT.MHOTOAJIEKTPOHHBIN aToM.
Tabmua Menzeneesa.

Hroro 6

Hroro 3a cemectp 20

5.3. Pa3gesbl AMCHMINIMHBI M MEKIMCHMILUIMHAPHBIE CBS3H € 00eCeYnBAKIUMH (TPeAbITy IIUMHU)
U o0ecneynBaeMbIMH (IOCJSAYIOMIMMHU) JUCHUAIIIMHAMUA
Paznmensl MUCHUTUIMHBI U MEXIUCIUIUIMHAPHBIC CBSI3U ¢ O0CCICUUBAIONTUME (TIPEIBITYITUMHI) U
o0ecrneurnBaeMbIMH (ITOCJIEAYIONIMMHI ) TUCHUTUTMHAMU MIPEJICTaBICHbI B Tabmuie 5.3.
Tabnuua 5.3 — Pazaenbl IUCHUIUIMHBL M MEKIUCLUILIMHAPHBIE CBSI3U

Ne paznenoB gaHHOUN AUCUUIUIMHBL, 7151 KOTOPBIX
He00X0TMMO M3ydeHHE 00SCIICUNBAIONIUX U

Hanmenosanue IMCIUTITHHE 00eCIeYMBaeMbIX JTUCIUILIHH
1 2 3 4 5
[IpeniecTByrome TUCIUTUTMHBI
1 MaremaTuka + + + + +
2 Metozabl MaTeMaTHueCKOi pU3NKH +
3 dusnka + + + + +
4 ®u3uKa KOHJEHCUPOBAHHOTO COCTOSTHHS + + + + +

[Tocnenyromuye TMCUUTUIAHBI

1 KBanToBast u onTuueckas MIEKTPOHUKA + + + + +
2 Martepuaibl 3€KTPOHHON TEXHUKHU + + +
3 TBepmoTeNbHAs AIEKTPOHKUKA + + + + +
4 TexHOJIOTHS KPEMHHUEBOU + + + + +
HaHODJIEKTPOHUKHU

5 ®u3uka norynpoBOAHUKOB + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIUI, (POPMUPYEMBIX NPU U3YYeHUH TUCHMIIIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (POPMUPYEMBIX MPH HM3YYEHUH AUCLUIUIMHBI, U BUAOB 3aHATUH
MpeJICTaBlIeHo B Tabnuie 5.4.
Tabnmuma 5.4 — CooTBeTcTBHE KOMIIETECHIMH, (OPMHUPYEMBIX NMPH H3YUYEHUH AUCLUIUIAHBI, ¥ BHJIOB
3aHATUU

Buner 3angTuit

o . N . < . . < . .
= E &332 S0 &9 S =2 &e

qDOpMBI KOHTPOJIA

Komme
TCHIIN
nu

CornacoeaHa Ha noptane N2 26179 5



OIIK-1 +

OIIK-2 +

+ + + KonTpomnsHas pabdora,
KoHCIeKT caMOIIoATOTOBKH,
Otuet mo mabopaTopHOt
pabote, Onpoc Ha 3aHATHUSAX,

Tect

+ + + Otuet no nabopaTopHOit
pabore, Ornpoc Ha 3aHATHUSAX,

Tect

6. UnTepakTBHBIE MeTOABI M GOPMbI OPraHU3aLMU 00yYeHUs
TexHOMOTMY HHTEPAKTUBHOTO OOYUEHHS P pa3HbIX popMax 3aHATHI MpHUBeIeHbI B Tabmuie 6.1.
Tabnuma 6.1 — TexHoIOrMKM UHTEPAKTUBHOTO 00YYEHHUS IPU Pa3HbIX popMax 3aHATUI

NHTepakTuBH
ble
MeTtoabl NHTepakTUBHBIC JIEKIUH, Y Bcero, u
NPaKTUYECKHE
3aHATHS, 4
3 cemectp
[Ipe3eHTaruu ¢ UCIOJIB30BaHUEM 2 2
CIIaliJI0B C 00CYKIEHUEM
Pemenne cutyalinoHHBIX 3a/1a4 4
Pabora B KomMaH/e 4
HUroro 3a cemectp: 8 10
Hroro 8 10
7. JlabopaTtopHble padoThI
HaumenoBanue naboparopHsix paboT npuBeaeHo B Tadbmauue 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1a00paTOpHBIX paboT
o]
Ha3zBanus pa3zuenos HanmenoBanue 1a60paTopHBIX paboT g2E8.= % e
3 cemecTp
1 Bo3nukHOBEHHE Buemnwnit pororddext. M3yuenue 3axkona Cronerosa 4 OIIK-1,
KBaHTOBOU MEXaHUKH. U npoBepka popMynbl DHHIITENHHA. OIIK-2
Maremarnueckui } Wrtoro 4
amnmapar KBaHTOBOH
MEXaHUKH
3 OcHoBHbIe TTOCTYNaTel  [IpoBepka COOTHOIIEHUST HEOTPEAETEHHOCTEH st 4 OIIK-1,
KBAHTOBOW MEXaHUKH; ¢doToHOB OIIK-2
CTALHOHAPHOE YPABHEHHUE pr 4
[IIpenunrepa; BpeMeHHOE
ypaBHenue lllpeaunrepa
4 TynnenbHblit 3pdext;  TyHHenbHBIN 3(p(PeKT B BBIPOKIEHHOM p-N — 4 OIIK-1,
rapMOHUYECKUHN nepexoje OIIK-2
OCLUJIISATOP Wroro
5 Arom Bomopona; cnuH | MccienoBanne ciekTpa aroMa BOAopoaa OIIK-1,
HUroro OITK-2
Hroro 3a cemectp 16

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)

HanmMeHnoBaHne nMpakTHUECKUX 3aHATHNA (CEMUHAPOB) MpUBEICHO B Tabnmiie 8.1.
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Tabnuma 8.1 — HanMeHoBaHUE MPaKTUYECKUX 3aHATHH (CEMHHAPOB)

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
Maremaruueckuit } Hroro 4
amnmapar KBaHTOBOH
MEXaHUKH
2 DIEeMEHTBI TEOpUHr Bexkrop coctostnus. CoBekTop cocTosinusg. Marpuunas 2 OIIK-1,
MIPEACTaBICHUM. dbopma orneparopos. OIIK-2
M

aTpuHas dhopma Vitoro 2
KBAaHTOBOW MEXaHHUKH.
3 OcHoBHble TocTynarel  CBolicTBa oneparopoB. Judpakius 37eKTpoHa. 4 OIIK-1,
KB 5 ; -

AHTOBOI MEXaHUKU; Hroro 4 OIIK-2
CTaI[MOHAPHOE ypaBHEHUE
[[Ipenunrepa; BpeMeHHOE
ypaBHenue lllpenunrepa
4 TynnensHblit 3pdexr;  Yactuma B sime. [IpoxoxneHne yacTuIsl 4epes 4 OIlK-1,
rapMOHHUYECKUHN Oapbep. Tynnenbubiit 3pdext. KBanTOBBII OIIK-2
OCLIWJUISITOP rapMOHMYECKHM OCLHUIIIATOP

Hroro
5 Atom Bozopoza; cniuH  Atom Bogopona. Ksantossie uncia. CriuH. 4 OIIK-1,
HUroro OlIK-2

Hroro 3a cemecTp 18

9. CamocrosiTesibHas padora
Buasr camoctosiTenbHON pabOThI, TPYAOEMKOCTh B ()OPMHPYEMbIE KOMIIETCHIIMN NIPEACTABICHBI B
Tabmuue 9.1.
Tabnuua 9.1 — Bunel caMmocTosTenbHON pabOThI, TPYIOEMKOCTh U (OpMUPYEMbIE KOMIETEHIINH

Buapsl caMoCTOATENBHOM € 425 E
HasBanus paszienos A 552 2 DopMBI KOHTPOJIS
paboThI © o =0 Z
3 ceMecTp
1 Bo3HuKHOBEHHE IToaroroBka k 4 OIIK-1, Koncmekr
KBAaHTOBOM MEXaHHUKHU. NPAKTAYECKUM 3aHSITHIM, OIIK-2 CaMOITOJITOTOBKH,
Maremarndeckuii anmapar ceMHHapam KontponwsHas pabora,
KBaHTOBOM MEXaHUKHU I Ha 3aHATHUAX
a [TpopaboTka JIEKIIMOHHOTO 2 8 poc Ha 3a6 >
Mareprana TYET MO0 JJTaOOpaTOPHOI
paborte, Tect

Odopmiienre oT4eTOB 10 4

nabopaTtopHbIM paboTam

IToaroroBka k 2

KOHTPOJBHBIM paboTam

Htoro 12
2 DneMeHThl TEOpUH ITonroroBka k 2 OIIK-1, Koucmekr
MPEICTaBICHUM. MPAKTAYECKUM 3aHSITHIM, OIIK-2 CaMOIIOATOTOBKH,
Marpuynas ¢popma CeMHUHapam KontponwsHas padora,
KBaHTOBOU MEXaHUKH.

AHTOBOM Mexa [IpopaboTka JIEeKIIMOHHOTO 2 Orpoc Ha 3aHATHIX
Marepuasna
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IToxroroska k
KOHTPOJIbHBIM paboTam

Uroro
3 OcHoBuble iocTynarel  I[loaroroska k 4  OIIK-1, Koucmekr
KBaHTOBOI MEXaHUKH; MPAKTUYECKUM 3aHSATHUSIM, OIIK-2 CaMOIIO/ITOTOBKH,
CTAI[MOHAPHOE yPAaBHEHUE CEMHHApam KonTponsHnas padora,
[lIpenunrepa; BpeMEHHOE TIpopaGoTKa JEKIHORHOTO 2 Onpoc Ha 3aHATHSX, §
ypasueunue lpequnrepa o praa Otuer no naboparopHoO
pabore, Tect
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 KonTpomasHas padora,
MPOC Ha 3aHATHAX
[IpopaboTka JIeKIIMOHHOTO 2 (O) poc Ha 3a 5 >
Marepuaa TYET 110 JJTaOOpaTOPHOI
pabore, Tect
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 CaMOIIOJATOTOBKH,
ceMuHapam KonrtposnpHas pabora,
[TpopaboTka NTEeKIIMOHHOTO 2 (O)npoc Ha 3agHTHﬂX’ .
TYET I TOPHOI
Marepuasna CT 1O TAbOpATOPHO
pabote
OdopmieHre 0T4eTOB 1O 4
mabopaTopHBIM paboTam
IToxaroroska 2
KOHTPOIBHBIM paboTam
Hroro 12
Hroro 3a cemectp 54
Hroro 54
10. KypcoBas pa6ora (mpoeKr)
He mpenycmorpeno PVYIL

11. PeiiTuHroBasi cucreMa JJisi OHEHKHU YCIIeBAE€MOCTH 00y4aroIIUXCst

11.1. BanabHbIe OLEHKH /Il 3JIEMEHTOB KOHTPOJIA
Tabnuna 11.1 — bannbHbIe OLEHKH IS JIEMEHTOB KOHTPOJIS

DneMeHTHl yueOHOU
NeSITeIbHOCTH

MakcuMabHBIN
6amn Ha 1-y1o KT ¢
HayvaJjia ceMecTpa

MaxkcuMaJILHBIN
OaJut 3a mepuo
mexnay 1KT u 2KT

MaxkcuManbHBIN
0asu1 3a mepuoa Bcero 3a
mexnay 2KT n Ha ceMeCTp

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 n1abopaTopHOM 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 TOUKU

banibl Ha 1aTy KOHTPOJIBHOM TOUKH OrneHka

> 90% ot MakcuManbHOU cyMMBbI OatoB Ha aaty 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 MakcuMaIbHOU cyMMbI OasuioB Ha naty KT

11.3. [lepecyer cymMmMbl 02/UI0B B TPAAMIMOHHYI0O M MEKITYHAPOAHYI0 OLIEHKY
[TepecueT cymmbl 6aJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MPEACTaBIeH B TalnuIle
11.3.
Tabnuua 11.3 — [Iepecuer cymMBbl 6aiioB B TPAAUIIMOHHYIO U MEXKIYHAPOAHYIO OIICHKY

Hrorosasi cymma 6aiios,

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

IK3aMeH

5 (omMuHO) (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 kBaHTOBYIO MexaHuKy [Tekcr] : yuebHoe nmocodue / A. JI. MarasunHukos, B. A.
MyxaueB ; MunucTepcTBO 00pa3oBanus U Hayku Poccuiickoit @eneparun, ToMCKHUI ToCyapCTBEHHBIH
YHUBEPCUTET CHCTEM YIpaBieHUs U paanodeKTpoHuku (Tomck), @DaxkynbTeT IUCTAHIIMOHHOTO
o0yuenus. - Tomck : Db Konrent, 2012. - 112 c. (Hanuuue B Oubmnoreke TYCVYP - 49 5k3.)

12.2. lonosHuTEIbHAS JIUTEPATYPA
1. OcHoBsl Teopernueckoil ¢pu3uku : yuyeOHuk s By3os: B 2 1. / W. B. Casennes. - CII6. :
Jlanb, 2005 - T. 2 : KBantoBas mexanuka. - CII6. : Jlans, 2005. — 430 c. (Hamuuue B 6ubmmoreke 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.
Judmun ; 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 KUK 11O (DU3UKE : TTOJHBIN Kypce oomien pusuku: [lep. ¢ anm.
/ P. ®@eitnman, P. Jleitton, M. Canac. — 3-e m3n., ucnp. — M. : YPCC, 2004. — Bein. 8, 9 : KBanroBas
MexaHuka. 523 c. (nanuuue B onbamoreke TYCVYP - 20 2k3.)

4. MyxauéB B. A. Atomnas usuka: yuaebd. mocodue / B. A. Myxaués. — Tomck: TMI 1O, 2007.
— 116 c. : bubnuoreka TYCVYP, (nanuune B 6ubamoreke TYCVYP - 39 3k3.)

12.3. YueOHO-MeTOAUYECKHE MOCOOU

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeTOANYeCKHE MOCOOUs

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 CaMOCTOSTENbHON paborte Ha cTp. 21, 32, 53, 59, 85, 92, 93. (naymuue B
ouommoreke TYCVYP - 49 5k3.)

2. Buemnuii goroaddexr. N3yuenue 3akona CronmeToBa u mpoBepka (opMyisl DUHIITEHHA!
Meronuyeckue ykazaHus K jgaboparopHoit padore / ®enopoB M. B., bypmosunun B. A. - 2009. 11 c.
[DnexTponnblii pecype] - Pexum nmocrtyma: http://edu.tusur.ru/publications/851, mara oOpamieHwus:
16.05.2018.

3. MHccnenoBanue criektpa aroma Bogopona: Meronuueckue ykaszaHus K JaboparopHoii padote /
3axapo H. A., KupmmioB A. M. - 2011. 18 c. [DnekrpoHHblii pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/917, nara obpamienus: 16.05.2018.

4. Tananckwuii B.JI. IIpoBepka cooTHOIIEHUSI HEONpeAeNEHHOCTEN Al (OTOHOB: PYKOBOJCTBO K
nmabopaTopHBIM paboTaM JUIsl CTYACHTOB Beex criennainbHocTel / B. JI. Tananckuii, A. JI. Mara3uHHUKOB.
— Tomck: TYCVYP, 2005. - 9 c. (nanuuue B 6ubnuorexe TYCVYP - 10 5k3.)

5. TynHenbHBIH 3 QEKT B BEIPOKICHHOM p—N — repexoze: PykoBoICTBO K 1abopaTtopHOi paboTe
/ ®emopoB M. B., Jlsunan A. B. - 2009. 12 c. [OnektpoHHslii pecypc] - Pexum mocryna:
http://edu.tusur.ru/publications/852, nara obpamenus: 16.05.2018.

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

Y4eOHO-MeTOqMUeCKUe MaTeprabl sl CaMOCTOSTEIbHOW U ayIuTOPHON pabOThl 00YJarOIIXCs
U3 YKCIIA JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbsl M MHBAJIUAOB MPEAOCTABISAIOTCS 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 (hopMe AIIEKTPOHHOIO TIOKYMEHTA,;

— 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 TpedoBaHNS K MATEPHATbHO-TEXHMUYECKOMY 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 HpOMG)KyTO‘IHOﬁ aTTCCTAllMU HCIIOJIB3YCTCA yqe6Ha${ AyaAuToOpHrsa C KOJIHUYCCTBOM
MOCAJOYHBIX MECT He MeHee 22-24, 000opynoBaHHAas JTOCKOM M CTaHAApTHON yueOHOM Mebemnbio. MMeroTcs
JEMOHCTPAIIMOHHOE O00OpyIOBaHWE W Y4eOHO-HAIISAHBIE TOCOOUs, 00ECIeUMBAIOIINE TEMaTHYECKUE
WUTIOCTPALUH 110 JICKIIMOHHBIM pa3zieiaM JUCLIUTUINHBL

CornacoBaHa Ha noprtane Ne 26179 10



13.1.2. MarepuaJibHO-TeXHHYECKOEe U IPOrPaMMHOe o0ecnedyeHue 1JIsl NPAKTUYeCKUX 3aHATHI

VYuebHas maboparopus

yueOHasi ayauTOpUs JUIs MPOBEINCHUS 3aHATHI MPAKTUYECKOTO THIA, ydeOHas ayauTOpHs IS
MIPOBEJICHUS 3aHATUH J1a0OpaTOPHOTO THUIA, MOMEIEHUE JJiI KYPCOBOTO IMPOEKTUPOBaHUS (BBIMOIHEHUS
KYpPCOBBIX paboT), MTOMEIICHHE JJIs1 TPOBECHUS TPYIIIOBBIX W WHIUBUAYATbHBIX KOHCYIbTAIINA

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

Onucanue uMmeroIerocs 000pya0BaHus:

- JJaboparopusbie crenab! (6 mT.);

- 3mepurenbHbie TpUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrnyeckas ckambst OCK-4;

- [Tomemenue s XxpaHeHus: yaeOHOro 000pyI0BaHMUS;

- Kommuiekt cnennanu3upoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpammHuoe obecrieueHe He TpedyeTcs.

13.1.3. MarepuajibHO-TeXHHYECKOe H IPOrPaMMHoe ofecriedyeHue 1JIs J1a00paTopHbIX padoT
VYuebHast maboparopust
yueOHas ayIuTOpus JUIS IPOBEACHUS 3aHATHI 1a00paTOpHOTO TUTIA
634034, Tomckas obmacte, T. Tomck, Bepmmauna ynuna, a. 74, 111 ayx.
Onucanue uMeroIerocs 000pyI0BaHUs:
- 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.
[Tepedens mporpaMMHOTO 0OECTICUEHUS:
- Microsoft Windows;
- OpenOffice.

13.1.4. MarepuajibHO-TeXHHYECKOE U MPOrPAMMHOe o0ecredeHne IVisi CAaMOCTOSTeTIbHOM PadoThl
s camocTosTenbHON paboOThl MCHONB3YIOTCA y4eOHbIE ayIUTOPUU (KOMIbIOTEPHBIE KJIACChl),
PacIoJIOKEHHBIE IO a/IpecaM:
- 634050, Tomckast o6macts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, I. Tomck, yi. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTs, T. ToMmck, Bepmmnanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTh, . Tomck, Bepmauna ynuia, 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 o0ecnednBaroT JOCTYI B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.
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[Tepedenp mporpaMMHOTO 00ECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TEXHUYECKOE o0ecriedyeHne TUCIIUIITUHBI JIJIsl JIMI[ C OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 3/10POBbSI U HHBAJIU/I0B

OcBoeHME NUCIUIUIMHBI JIMIIAMUA C OTPAaHMYEHHBIMUA BO3MOXKHOCTSIMH 3I0POBbSI M MHBAIAIAMHU
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB OOYUECHHs OOILIEro U CrelrnaabHOr0 Ha3HAUYEHUSI.

[Tpu 3aHATHSX ¢ OOydYaAIONUMUCS € HAPYUIEHHAMH CJIyXa MPETYyCMOTPEHO HCIOIb30BaHUE
3BYKOYCUJIMBAIOIICH anmaparypbl, MYIbTUMEAHMHBIX CPEACTB W JPYTHX TEXHUYECKUX CPENCTB
npuema/mepenadu ydeOHOW HMHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMBI MPETO/IaBaHHs
Ui 00y4aromuXxcsi ¢ UHBAIMIHOCTBIO, MOPTaTUBHOM MHAYKIIMOHHOW CHUCTeMbI. YueOHasi ayAuTOpUs, B
KOTOPOH 3aHUMAIOTCS OOydalomuecs C HapyIIeHUEM cliyxa, 00OpyIOoBaHa KOMIBIOTEPHOW TEXHHUKOH,
ayIMOTEXHUKOU, BUJICOTEXHUKOM, AIEKTPOHHON JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHSAX ¢ OOYyUYAIONTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HCIIOJIb30BaHUE B
JIEKIMOHHBIX U YY€OHBIX ayAUTOPUSIX BO3MOXKHOCTH IIPOCMOTPA YAAJIEHHBIX 00BEKTOB (HapuMep, TeKCTa
Ha JIOCKE WM CJIai/ia Ha dKpaHe) MPU TOMOIIY BUACOYBEITHMYUTENICH ISt KOM(POPTHOTO IPOCMOTpa.

[Ipu 3aHATHAX ¢ OOYYAOIIMMHUCA € HAPYLIEHHMSIMM OINOPHO-IBHUIaTeJIbHOIO ammapara
WCIIONIB3YIOTCSl alIbTepPHATHBHBIC YCTPOWCTBAa BBOAAa WH(MOpPMAIMU W JPYrHe TEXHUYECKHE CpEICTBa
npuema/nepenaud yueOHoW HMHQpOpMalMM B AOCTYMHBIX (hopMax, MOOMIBHON CUCTEMbl OOydYeHHS AJis
JIIOAEH C MHBAJIMIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOANYECKHE PEKOMEHJAIUM 110 OPTraHU3AIUHN U3yYeHHs
JUCIUININHBI

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

14.1.1. TecToBEBIE 3aHaHUSA

1. DnekTpoH B aToMe BOJIOPOJIa HAXOAUTCS | 7 JI5:
p-cocTossHUA. MaKkCcUManbHO 2 '
BO3MO’KHOE 3HAUE€HHUE MOJIHOTO 7
MOMEHT IMITyJIbCa MEKTPOHA PaBHO | o NER
h
2
0
2. I'unote3a ne bpoiins Beipaxaercs P 2r7h
COOTHOILIEHUSAMU B p’
E.
= ;,
27cC
A=—,
@
E,—-E
w= n h m
3. B kBaHTOBOI MexaHMKe (pU3NUecKas (byHKIUS, KOTOpasi OCYIIECTBIISIET CBA3b
BEJIMYMHA XaPaKTEPU3YEeTCsI HE YUCIIOBBIM | OTHUX YHCEN C APYTHMH YHCIAMU;
3HaueHHeM, a oneparopom. Oneparop — IPaBUJIO, C IIOMOIIbIO KOTOPOTO KaXIOH
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3TO.

(GYHKIMH U3 HEKOTOPOTO MHOXKECTBA
(GyHKIIUN conmocTaBisieTcs (PyHKIMS 13
TOTO K€ HIIU HEKOTOPOTO APYroro
MHOXXeCTBa (DYHKITUH;

YHCJI0BOC 3HAUCHUC (bPISPI“I@CKOfI
BCIINYHUHBI, KOTOpOfI CTaBHUTCA B
COOTBETCTBHC ,I[aHHBIﬁ Ooricparop.

MpaBujio, € IIOMOIIBKO KOTOPOTO KaXKAOMY
YHCJIY U3 HEKOTOPOI'O MHOXKECTBA YHUCEII
COIIOCTABJIACTCA HEKOTOPOC YHCJIO U3 TOI'O
K€ UJIM HEKOTOPOI'O ApYroro MHOXKECTBA
qHCell,

4. Craunonaproe ypasHenue LlIpeaunrepa o, 0¥
JUISL BOJOPOONOA00HOTO aTOMa UMEET BH/I —%V +U (Y= |ha,
2m 1 z€?
VW+—| E — |¥=0
h e, T
d’¥ 2m u'os
Y E-—x* |¥=0
X
d’¥ 2m
v + Pe E¥Y=0
5. COOCTBEHHBIMU 3HAYEHHSIMH DHEPIHH 22
2 42 E-= n’;
YDaBHEHHUS —;—O; ¥ _E¥ Wi cBoGomHO 2ml?
X
JBHKYILEHCS] YaCTULIBI, SBIISFOTCSA E= (n + %jha)
1 ) mz% 1
Eoo m,z’e" 1
4re, 2n* n?
k?h®
E-= :
2m
6. KpaTtHOCTb BBIpOXKICHHS 2n?
HHEPTreTUYECKOTO YPOBHS C KBAHTOBBIM n2
YHCIIOM N C YUETOM CIIMHA paBHa n
2n+1

7. YTBep)K,Z[CHI/ICI «B JIFOOOM KBaHTOBOM
COCTOSIHHH MOXCET HAaXOAUTHCS HE Ooiee
OJTHOTI'O 3JICKTPOHA» IMOJIYUHUJIO HA3BAHUC

MpUHIMIIA HCOMTPCACIICHHOCTH,

MIPUHIUIIA CYTIEPIIO3UIIMH COCTOSTHUM;

npuniuna [aynm;

KOMOMHAIIMOHHOTO pUHITNTIA PUTIa;

MpUHIMIIa MUHUMYMaA SHCPIUH.
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8. Kakoe W3 mpuBenEeHHBIX HHKE
YPaBHEHUI MPEACTABISIET BPEMEHHOE
ypaBHenue lllpenunrepa?

2
ey ly—in?Y
2m ot

V‘P+2h—m(E U)¥=0;
HY = EY;
d’y  2m
+—Ewy =0
dx®> A’ v

9. Oneparop A Ha3bIBaeTCs
CaMOCONPSIKEHHBIM (3PMUTOBBIM), €CIU
JUIsl JI0OBIX IBYX (pyHKIHM U 1 V

A(au+a,v)=aAu+a,A

J-V*AudV = _[uA*v*dV X

juvdV 0 ( m;tn);

Iu v,dV =1 (m=n).
10. CobcTBeHHBIE (HDYHKIHU: v? \P+2_m (E-U)W=0;
2 . (znx h?
w(x)= \F sm(—) SIBJISICTCS peIICHHEM
o ™ 2 e _yyy_o
YpaBHEHUSI dx? +?( - ) M

2 2
d—?+2—T E-TY 2 |y -
dx= n 2

d*¥ 2m

7 + PTE EY =0.
dx h
11. CoOcTBEHHBIMM 3HAYECHUSMH DHEPIUU 2h?
E " nZ .
2 2m 2 I 2 1
YpaBHEHHUS + ? EY =0 nnsa yacTubl m
1
B MTOTEHLUAJIBHON IME SIBIISIFOTCS E= (n + > ho;

1Y m,z%* 1
E=- — 7
4re, 2h° n

k*n?

E= :
2m
12. MakcuManbHOE YUCIIO NIEKTPOHOB B 8
COCTOSIHUM C N =4 paBHO 18
32
50

13. CymiecTBOBaHME y aTOMOB AUCKPETHBIX
SHEPreTHYECKUX YPOBHEH ObLIO
9KCIEPUMEHTAJIBLHO YCTAHOBJIEHO B OMbBITaX

IlItepHa u I'epnaxa;

®panka u ['epna;

Pesepdopna;

Jlenapna u TomcoHna.

14. CoGcTBeHHbBIE QYHKIIMH

\ ‘P+;—m(E U)¥ =0,
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w(xt)= Aexp(%( pX — Et)) SIBIISIOTCS

pelIeHrneM ypaBHEHUs

2
d T+2—m(E—U)W=0;

dx?  #?
WO o
2m ox* at’
d’¥ 2m
W*‘?E\P:O

15. Pemienue kakoro u3 NpuBEIECHHBIX
Hke ypaBHeHul llpenunrepa npuBoauT K
COOCTBEHHBIM 3HAYCHUSAM DYHEPTUU

E., =(n +ljha)?
2

dx*  n’ 2
d’¥  2m
2 —2 E\P = 0
dx h
16. MakcuMaabHO BO3MOYKHAS ITPOESKITHS h;
MOMEHTA MMITYJIbCa OPOUTAILHOTO NG
JBIDKEHUS JICKTPOHA, HAXO/ISIIETOCs B on
aroMe B 0-COCTOSHMM, Ha HAIPaBJICHUE 3%
BHEIIIHETO MarHUTHOTO TOJIS paBHA
17. Jlnuna BosHbl jae bpouns ms 27h
3apsUKEHHOM 4YaCTHIBI, YCKOPEHHOU p’
AMEKTPUYECCKUM IT0JIEM, OIIPEICIIACTCS 110 oh
opMmyIie ;
oy, J2mT
2zh
J2meU
27h
mv

18. DkcniepuMeHTaBHBIE TOKA3aTeNbCTBA
BOJTHOBBIX CBOMCTB Y MUKpPOUYacTHUL] ObUIH
IMOJIY4YCHBI B OIIBITax

Tomcona n TapTakoBCKOTO

®panka u I'epua

dabpukanTa, bubepmana, Cymkuna

JeBuccona u [Ixepmepa

19. Cpennee 3nauenue puzmueckoit
BEJIMYMHBI HAXOJUTCS B KBAHTOBON
MeXaHHUKe 1o Gopmyrie

<A>= i/ln|an|2;
1

AY =AW ;

< A>=I‘P*A‘Pdv.

< A>:Zn:AnPn;
1

20. CoOCTBEHHBIMH 3HAUYEHUSIMH SHEPTUU
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14.1.2. TeMmbl KOHTPOJbHBIX PadoT
I. BO3HUKHOBEHHME KBAaHTOBOM MEXaHWKH. J[BukeHHE B TMOJi€ I[EHTPaIbHOH  CHJIbI
Maremarnueckuii anmapar KBaHTOBOM MexaHUKH. OCHOBHbBIE TTOCTY/IaThl KBAHTOBOM MEXaHUKHU
2. Crammonapnoe ypaBHenue lllpenunrepa. Bpemennoe ypaBHenue lpegunrepa TyHHEIbHBIM
s dext ["apMoHHUECKUIT OCMILIATOP.
3. Teopus kBaHTOBBIX Niepexo10B. CrivH. M31ydeHne aTOMHBIMM CUCTEMaMU MOJIEKYIIbI.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

®otordpdext. Dpdexkr Kommnrona. Bomuer ne bpoitnsa. IlpaBuno xBanrtoBanus bopa —
3ommepdenbaa. Atrom bopa.

CootHomienne HeonpeneneHHocted. Omeparopel. CpenHue 3HaYeHUS (DU3WYECKUX BEIUYHH.
KoMMyTalmoHHbIe COOTHOIICHUSI.

OnHOMEpHBIE 33/1a91 HA OTHICKAHUE COOCTBEHHBIX YMCEINl SHEPTHH M BOJIHOBBIX (QyHKIHHA. CKavoK
MOTeHIaa

OTtpaxkeHue u MpoXoKJIeHHE BOJIH. beckoHeuHast MOTeHIMaIbHAs sIMa.

Koneunast moreHuuasnbHas sMa. J[MCKpETHBIH M HEMPEpPBIBHBIA CHEKTPbl 3HAYCHHH HSHEPTHH.
Pe3onancsl.

[TpoxoxkaeHne MpsSMOYroJbHOTO MOTeHIuanbHOro Oapeepa. Koadduument mnpospaunoctu
MOTEHITHATBLHOTO Oaphepa

Omnpenenenre 3HaYeHUN YHEPTHH U BOJHOBBIX (DYHKIUIN YaCTHUIIBI B CHEPUUECKU CUMMETPUYHOM
MOTEHLNATBHOM SIME

ATOM BOZOpOAAa M BOAOPOAONONOOHBIE aTOMBbL. M3nmyueHue XapakTepUCTUUECKHX CIIEKTPOB
aTOMHBIMU CHCTEMaMHU.

14.1.4. Bonpochbl Ha caMONIOATOTOBKY

Teopus bopa. OneMeHTapHas KBaHTOBas TEOpHUs  H3JIydeHUs. UepHOe  H3IydeHHE.
[IpocTpaHcTBeHHOE KBaHTOBaHUE. MIImocTpanuy K COOTHOUIEHMIO HeompeneneHHocTeil. OnHoMepHbIe
3aJjayd Ha OTBICKAHUE COOCTBEHHBIX 4YMCEI OHHEPTMM U BOJHOBBIX (QyHKIMH. I[IpoxoxneHnue
MPSIMOYTOJBHOTO TOTEHIHaJIbHOTO Oapbepa. CoOOCTBEHHBbIE 3HAUEHUSI U COOCTBEHHbIE (PYHKIMH
orneparopa ['aMuIbTOHA TAPMOHMYECKOTO OCHMIIIATOpPa DHEPreTHUECKU CIEKTP U BOJHOBbIE (DYHKIMH
4acTULbl B CPEepUUECKU CUMMETPUYHON MOTEHIMAIBHON sIME HENpsIMOyrojabHOU ¢opmbl. BeposTHOCTH
IIEpeXola B E€AMHMILY BpeMEHH. M3imyueHue XapakTEepUCTUYECKUX JIMHEHYaThIX CIEKTPOB aTOMaMH.
JIBrKeHue B KYJIOHOBCKOM IT0JIE.

14.1.5. Temb1 1a00paTOpHBIX padoT
Bruemnuit pororddext. Uzyuenue 3akona Ctonerosa u nposepka Gpopmynbl DHHIITENHHA.
[TpoBepka cOOTHOLIEHUS HeonpeaenEHHOCTEN 1)1 (POTOHOB
TyHHenbHbIN 3G GEKT B BEIPOXKAECHHOM p-N — Mepexojie
HccnenoBanue criekTpa aroMa BOAOpOoAa

14.1.6. 3auér

KopnyckynsipHo-BoHOBOU Tyanu3m cera. ['unoresa ae bpoitnsa. Bonnosas ¢ynkuus ne bpois.
Omnepatopsl U UX CBOWCTBA B KBAaHTOBOM MexaHuke. Pu3nueckuil cMbIci BOIHOBOM QyHKuuu. [TocTynarsr
KBaHTOBOW MexaHMkH. YpaBHeHue [lIpenunrepa. Craunonaproe ypasHenue Illpenunrepa. CooTHomeHnue
HeomnpeneneHHocrel. IIpocrelimye 3amaun  KBaHTOBOM MexaHUMKW. Yacthuna B OpsIMOYTOJbHOU
MOTEHIMAJIBHON fMe ¢ OECKOHEUHBIMU CTeHKaMHU. [IpoxokaeHue dacTuilpl yepes Oapbep. TyHHEIbHBIH
s¢pdext. KBaHTOBBI TapMOHUYECKUN OCHMIUIATOP. DJIEKTPOH B aTtoMe BoAopoaa. KBaHTOBBIE uwMcIa.
CoOCTBEHHBII MOMEHT 3JEeKTpOHAa. MarHuTHBIM COOCTBEHHBIH MOMEHT. MHOIO3JIEKTPOHHBIA aToM.
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Tabnua MenneneeBa. [lonarue o teopuu npencrapineHuii. Bexktop coctostHus. COBEKTOp COCTOSHUSL.
I'uns6eproBo mpocTpancTBo. Oneparop B MaTpuaHOU hopme.

14.2. TpeGoBaHMs K OLICHOYHBIM MaTepHAJIAM JJIsl JTHI[ C OTPAHHMYEHHBIMHU BO3MOKHOCTAMH
310POBbS M HHBAJIU/I0B
Hnst ynui ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMM  37I0POBbSI. U HMHBAJIUJIOB MPEAYCMOTPEHBI
JIOTIOJTHUTEIBHBIC OIICHOYHBIC MaTepUaIbl, IEPEUCHb KOTOPBIX YKa3aH B Tabuie 14.
Tabnuna 14 — JlononHuTenbHBIE MaTepuasbl OLICHUBAHUS ISl JIUI C OFPAaHUYEHHBIMU BO3MOXHOCTSIMHU
3I0POBbSI M HHBAJIMIOB

KaTeFOpI/II/I BI/II[BI JOIIOJITHUTCIBbHBIX OLICHOYHbIX CDOpMBI KOHTPOJIA U OLICHKHN
oOyyarouuxcs MaTepuaioB pe3ynbTaTtoB 00y4eHus

TecTpl, MUCEMEHHBIE CAMOCTOSITEIbHbIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[IpenMy111€CTBEHHO TMCbMEHHAs
IIPOBEpKa

C HapyueHusaMu
cryxa

C napymenusimu | CobecefoBaHue 1Mo Borpocam K 3a4ety, [IpeuMyinecTBeHHO yCTHas MpoOBEpKa

3pEeHUs OMpOC M0 TEPMUHAM (MHIMBUYaTbHO)
C HapylieHusIMu Pemrenue qucTaHIIMOHHBIX TECTOB,

OMOpPHO- KOHTPOJIbHBIE pabOTHl, MUCbMEHHbIE  [IperMyIecTBeHHO AMCTAaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSTENIbHBIE PAa0OTHI, BOIIPOCHI K METO/IaMHU

anmnapara 3a4eTy

C orpannuenusiMu o  TecTbl, TUCBMEHHbBIE CAMOCTOATEIbHbIE [Ipenmy1iecTBEHHO IPOBEPKA
O0IIEeMETUITUHCKUM paboThI, BOIIPOCHI K 3a4ETY, METOJIaMHU UCXOJIsI U3 COCTOSIHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIC OTBETHI =~ 0OYYaIOILIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToguueckne peKOMeHAalHH M0 OIleHOYHBIM MaTepuajiaM JJIsl JIUL ¢ OTPAHUYEHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

JUis Ui ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSMHU 3JI0pOBbsi M HMHBAJIHUJOB IPEAyCMAaTpPUBACTCS
noctymnHas popMa nmperoCcTaBIeHHS 3aJaHHd OLIEHOYHBIX CPE/ICTB, 8 UMEHHO:

- B IleyaTHoM (opme;

— B TIe4aTHOU (hOpMe C YBEITMUSHHBIM MIPUPTOM;

- B (hOpMeE AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUS BCIYX;

- NpeA0CTaBICHUE 3a/IaHMsI C UCIIOJIb30BaHUEM CYp/I0TIepPEeBOIA.

JlumaM ¢ OTpaHWYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI M MHBAJIHIaM yBEJIHUYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMpOCHL. /[l Takux OOy4aromuxcsi HpeaycMaTpUBaeTcs
noctymHas popMa mpeoCcTaBIeHHsI OTBETOB Ha 33/1aHUs, a8 UMEHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Ipoienypa oOuEeHWBaHUS pPE3YJAbTaTOB OOYYECHHS JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
310POBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT MpelocTaBleHue MHpopManuu B (opmax,
aIalTHPOBAHHBIX K OTPAHUYCHUSM UX 370POBBS i BOCIPUATHS HH(OPMAIINN:

JL1s1 1ML ¢ HApyUIeHUSIMM 3PeHust:

- B (hOpMeE DIIEKTPOHHOTO IOKYMEHTA;

- B MeYaTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B MIe4aTHOU (opme.

JI1s1 1M1 ¢ HApyLIeHUSIMM ONIOPHO-ABUTaTeJLHOI0 annapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (opMe.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHHMYEHHBIMH BO3MOXHOCTSIMHM 3/I0POBbS M HMHBAJIHJIOB
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MpOLIeAYpa OIICHUBAHHUS PE3YABTaTOB OOYUYEHHUS MOXKET MPOBOAUTHCS B HECKOJIBKO TAIOB.
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