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1. Heau u 3aga4m QU CHUTLTHHBI

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 IMCHUIIITHHDI
—  H3y4YeHHE OCHOB KBAHTOBON MEXaHHKHU;
—  3HAKOMCTBO C HEKOTOPBIMH BOKHBIMHU MTPUIIOKCHUSIMHU TEOPUN KBAHTOBBIX TIEPEXOIOB;
—  H3y4YCHHUE U OCBOCHHE CHEIU(UUSCKOTO MAaTeMaTUYECKOTO arnmnapara KBaHTOBOW MEXaHUKH;
— H3y4YeHHUE METOAOB PEIICHUS KBAHTOBO-MEXaHMUYECKUX 3a/Ja4, BKJIIOYass HEKOTOPBIC
MPUOIMKEHHBIC METOBL;
—  u3ydyeHue QyHIaMECHTAIBHBIX PE3yIHTaTOB KBAHTOBOW TEOPUH.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII
Hucnunnuna «KBantosas mexanuka» (b1.B.OJ1.3) otHocuTCcs k 650Ky 1 (BapuaTuBHAs 4acTh).
[TpenmecTByONMMH ~ TUCHUIUIMHAMHU, (OPMHUPYIOIIMMH HadajdbHbIC 3HAHUS, SBISIFOTCS:
Maremaruka, Marepuaibl SJIeKTPOHHON TEXHUKH, METO/IbI MAaTeMaTuIeCKOM (pH3HUKH.
[TocneayromuMu JUCIUTUIMHAME SIBISIOTCS: KBaHTOBasi M onTWYeckas 3JeKTpoHuka, Dusmka,
®dusrka KOHJICHCUPOBAHHOTO COCTOSHHS.

3. TpeOoBaHus K pe3yJbTATaAM OCBOCHHS JMCIUIIIUHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETESHIUI:

—  OIIK-1 ciocoGHOCTBIO MPENCTABIIAT aACKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUH HAydHYIO
KapTHHY MUpPAa Ha OCHOBE 3HAaHUS OCHOBHBIX MOJOXKEHUH, 3aKOHOB M METOJOB ECTECTBEHHBIX HAyK U
MaTeMaTuKu;

— OIIK-2 crnocoOHOCTBIO BBISBISATH €CTECTBEHHOHAYUHYIO CYLIHOCTh MPOOJIEM, BO3HUKAIOIIUX
B XOlle TPO(EeCCHOHATBHON IESATEIbHOCTH, MPUBJICKATh JJISI UX PEIICHHUS COOTBETCTBYIOIIUI (PH3UKO-
MareMaTu4ecKHil anmnapar;

— IIK-1 crnocoOHOCTBIO CTPOUTH MpocTeiine (U3NYEeCKHe U MareMaTUYEeCKUEe MOAEIU
npubOpoOB, CXEM, YCTPOWCTB ¥ YCTAaHOBOK DJIEKTPOHUKM W  HAHOMIEKTPOHHKH  Pa3IMYHOTO
(YHKIMOHAJIBHOTO Ha3HAYEHHUs, a TaKXKe HCIONb30BaTh CTAHJApTHBIE NPOTPaMMHBIE CpEICTBA HX
KOMITBIOTEPHOTO MOJICJIUPOBAHNS;

B pe3ynbrare nzyueHust JUCHMILIMHBI 00yYaromUiCs TOJKEH:

— 3HaTh (pU3MYECKHE OCHOBBI MEXAaHUKH, HIIEKTPUUECTBA U MarHeTHu3Ma, pU3uKu KojaeOaHui u
BOJIH, KBAaHTOBOM (DU3MKH, ANIEKTPOJUHAMHUKY, CTATUCTUYECKOW (PU3MKH U TEPMOJMHAMUKH, aTOMHOH U
anepHOd (QU3MKH; (yHAaMEHTAIbHbIE MOHATUS, 3aKOHBI M TEOPUH KIACCUUYECKOW M COBPEMEHHOU
¢bu3uky;

— yMeThb IPUMEHATH METOABI MAareMaTHMYECKOIrO0 AaHajlu3a M MOJAEIUPOBAHUS; INPUMEHSITH
MaTeMaTH4YeCKUEe METOAbl, (U3NYECKHE 3aKOHbl U BBIYMCIUTENIBHYI0 TEXHUKY JJI pElIeHUs
IIPAKTUYECKUX 3a/a4; MCIIOJIb30BaTh BO3MOYKHOCTH BBIYMCIMUTEIBHON TEXHHKM M IIPOrPaMMHOIO
o0ecIIeueHus;

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

4. O0beM IMCUMILIHHBI M BUbI Y4eOHOU padoThI
OO6mass TpyAO€MKOCTh JHUCHUIUIMHBI cocTaBisieT 3.0 3aueTHBIX €IUHUIBI U TpeJCTaBleHa 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
CamocrosTenbHas paboTa (Bcero) 54 54
[ToaroroBka K KOHTPOJIBHBIM paboTamM 10 10
OdopmieHre 0TYETOB IO JIA0OPATOPHBIM padoTam 16 16
[IpopaboTka JIEKITMOHHOTO MaTepuasa 10 10
[TonroToBka K MpakTUYECKUM 3aHATUSAM, CEMUHApAM 18 18
Bcero (6e3 sx3ameHa) 108 108
OO01mast TpPyI0eMKOCTh, 4 108 108
3aueTHble EauHuIB! 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 AMCUUIIINHBL U BUABI 3aHATUI
HazBanust pa3ienoB AUCHMILIMHEL RS Si688F S8 negre=5¢gs=
3 cemecTp
1 Bo3HMKHOBEHHE KBAHTOBOM MEXaHUKH. 4 4 4 12 24 OIIK-1, OIIK-
Maremarndeckuii anmapar KBaHTOBOU 2, [IK-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 o4 108
5.2. Copep:xkanue pa3aesioB JUCHUIIMHBI (110 JEKIIUAM)
ConeprkaHue pa3ienaoB TUCIUILINH (TI0 JEKIUSAM) IPUBEACHO B Tabmuiie 5.2.
Tabnuna 5.2 — ConeprkaHue pas3iesoB JUCIUIUIMH (T10 JICKIUSIM )
Ha3Banus pa3aenos CogeprkaHue pa3aenoB JUCUUIIMHBI 10 JEKIUSIM 8E8.=8 >
3 cemecTp
1 Bo3HukHOBEHUE KopnyckynsapHo-BOIHOBOM ayann3M cBeTa. [ mmoresa 4 OIIK-1,
KBAaHTOBOM MEXaHUKHU. ne bpoiins. Borrosas dynkius ge bpoiins. OIIK-2,
Maremarnueckuii Orneparopsl U X CBOMCTBA B KBAHTOBOM MEXAHUKE. [K-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 TIOCTYyNNaThl  PHU3NYECKUN CMBICT BOJTHOBOM (hyHKumu. [locTynarst 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 3aaa4m KBAaHTOBOK MeXaHUKHU. YacTuiia 4 OIIK-1,
rapMOHHUYECKUI B [IPSIMOYT'OJIbHOM MOTEHIUAIILHOM 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,
CoOCTBEHHBIF MOMEHT 3JIEKTpOHA. MarHUTHBIN OIIK-2,
cOOCTBEHHBI MOMEHT.MHOI03J€KTPOHHBIN aTOM. [K-1
Tabmua Menneneesa.
Hroro 6

Hroro 3a cemecTp 20

5.3. Pazaesbl AMCUMILIMHBI M MEKIUCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMHY (TPeAbILTYIIUMHU)
U obecneynBaeMbIMU (MOCJAEAYIONUMHU) JTUCHHILINHAMHA
Paznenbl qTUCHUIUIMHBL M MEXIUCIUIUTMHAPHBIE CBS3U C 00ECTICYMBAIOIIMMHU (TPEABIAYIINMH) U
obecrnieunBaeMbIMHE (TTOCIICIYIOIIMMH ) TUCIUTUTHHAMY TTPEICTABICHBI B TabmwmIe 5.3.
Tabnuua 5.3 — Pa3nensl AUCHUTUIMHBL M MEKIUCIUILTHHAPHBIE CBSI3U

Ne paznenoB qaHHOUN AMCHUIUIMHBI, A1 KOTOPBIX
HE00X0UMO M3ydeHHE 00SCIICUNBAIONIUX U
00eCIIeunBaEMBIX JUCIIAILINH

1 2 3 4 5

[IpenmecTByronme JuCHUIIITMHBI

HaumMmeHoBaHue JUCUMILIMH

1 Maremaruka + + + + +
2 Marepuabl 3I€KTPOHHON TEXHUKHU + +
3 MeTtoabl MmaTeMaTuyeckon pusmku + + + +

[Tocnenyromuye TMCUUTUIAHBI

1 KBaHTOBas 1 onTH4ecKas 3J€KTPOHUKA + + +
2 ®usuka + + + +
3 ®u3nKa KOHJIEHCUPOBAHHOTO COCTOSTHUS + + +

5.4. CooTBeTCcTBHE KOMIIETEHIM I, (POPMHUPYEMBIX IPH W3YYCHHUH AMCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBbIX MPH HM3Y4YEHUH AWCLUUIUIMHBL, U BUIOB 3aHATUH
IpeJIcTaBIeHo B Tabnuie 5.4.
Tabnmuma 5.4 — CooTBeTcTBHE KOMIIETEHIMH, (OPMHUPYEMBIX MPH H3YUYEHUH AUCHUIUIAHBI, ¥ BHJIOB
3aHATUU

Bunp! 3ansatuit
@DOopMBI KOHTPOJIA

Kowmrie
TEHLU
n

. . <SS . . <. .
EE&L8E S0 &9 O s &6

Jle
K
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OIIK-1 +

OIIK-2 +

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

+ + Otuer no naboparopHoOi
pabote, Onpoc Ha 3aHATUSAX,
Tect

I1K-1 +

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

6. UnTepakTBHBIE MeTOABI M GOPMbI OPraHU3aLMU 00yYeHUs
He npenycmorpeno PYIIL.

7. JIabopaTopHbie padoThI

HanmenoBanue n1abopaTopHbIX paboT npuBeieHo B Tadmume 7.1.
Tabnuua 7.1 — HaumeHoBaHue 1abopaTopHbIX paboT

f o]
Ha3zBanus pa3zuenos HanmenoBanue 1a60paTopHBIX paboT g2E8.= % e
3 cemecTp
1 Bo3nukHOBEeHHE Bremnuit poroaddext. M3ydenne 3akona CroieroBa 4 OIIK-1,
KBAaHTOBOW MEXaHUKH. U TipoBepka GpopmyIbl DHIITEHHA. OIIK-2,
Maremarnueckui } Hroro 4 [K-1
arnmapar KBaHTOBOM
MEXaHUKH
3 OcHoBHble IocTynarel  [IpoBepka cooTHONIEHUST HEONPEAETEHHOCTEM st 4 OIIK-1,
KBAaHTOBOI MEXaHHUKH, ¢dboToHOB OIIK-2,
CTallHOHAPHOE YPAaBHEHHE [y . 4 [K-1
[[Ipenunrepa; BpeMeHHOE
ypasHenue lllpeaunrepa
4 TynuensHbldl 3gdext;  TyHHETbHBINH A3PPEKT B BEIPOKICHHOM p-N — 4 OIlK-1,
rapMOHUYECKUN repexozne OIIK-2,
OCHHJLIATOP Wroro IK-1
5 Arom Bonmopona; cnuH | McciemoBanue ciekTpa aroMa BOAOpOaa 4 OIIK-1,
Hroro OIK-2,
IK-1
Hroro 3a cemectp 16

8. IIpakTHyeckue 3aHATUA (CEMUHAPBI)

HaumeHnoBaHue MpakTHYECKUX 3aHATHI (CEMUHAPOB) MIpUBEACHO B Tabmuie 8.1.
Tabnuua 8.1 — HaumeHoBaHMEe MPaKTHUECKHUX 3aHATUH (CEMUHAPOB)

9] f o
HasBauus pasienon HauMeHOBaHME MPAKTHYECKNX 3aHATHIT (cemunapoB) ; 3 § 8.5 & 8
3 cemecTp
1 Bo3HukHOBEHME TennoBoe uznyuenue. Poroapdext. Bonna ne 4 OIIK-1,
KBaHTOBOW MEXaHUKH. Bbpoins OIlIK-2
Maremarudeckuii } Wroro 4
arrmapar KBaHTOBOU
MEXaHHUKH
6
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2 DIeMEeHTBI TEOpUH Bexkrop coctosausi. CoBekTop cocTosiHusA. MarpruyHas 2 OIIK-1,
IIPEICTaBICHUN. ¢dopma orepaTopos. OIIK-2,
ManI/I‘IH'c;tH dhopma Vitoro 2 [TK-1
KBAaHTOBOW MEXaHUKH.
3 OcHoBHble TocTynarbl  CBolicTBa oneparopoB. Jludpakius 3JIeKTpoHa. 4 OIIK-1,
KBAaHTOBOI MCXaHUKMU, Hroro OIIK-2,
CTallMOHAPHOE ypaBHEHHUE [TK-1
[[Ipenunrepa; BpeMeHHOE
ypaBuenue Ulpenunrepa
4 Tynnensubiit 3pdexr;  Yactuma B sime. [IpoxoxkieHue yacTuIisl 4yepes 4 OIIK-1,
rapMOHHUYECKUHN Oapbep. TynnenbHbIN 3D dext. KBanTOBBIN OIIK-2
OCLIWJLIATOP rapMOHUYECKUHN OCIIUIIATOP
Hroro
5 Arom Bozmopona; cnuH | AtoM Bogopozaa. KsantoBeie uncia. CrivH. 4 OIIK-1,
Hroro OlIK-2
Hroro 3a cemectp 18

9. CamocrosiTesibHasA pabdora
Buasl camoctosiTenbHON paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMITIETEHIINH TIPE/ICTABICHBI B
Tabmuue 9.1.
Tabnuma 9.1 — Buabl caMoCTOATENBHOM paboThI, TPYIOEMKOCTh B (POpMUpPYEMbIe KOMIIETECHIHH

Buibl caMOCTOSTENBHOM €2 422 E
HasBanus paszienos A 552 2 DOpMBI KOHTPOIIS
paboThI © o =0 Z
3 cemectp
1 Bo3HuKHOBEHHE IToaroroBka K 4 OIIK-1, Koncmekr
KBAaHTOBOM MEXaHHUKHU. MPAKTHYECKUM 3aHSITHIM, IIK-1 CaMOITOJITOTOBKH,
Maremarudeckuii anmapar ceMuHapam Kontponshas pabora,
KBAaHTOBOW MEXAaHUKH MPOC Ha 3aHATHUIX
AHTOBOM MCXa [TpopaboTka JIeKIIMOHHOTO 2 8 poc Ha 3a 5 >
MaTepHana TYET 110 J1abopaTopHOit
pabote
Odopmiienre oT4eTOB 1O 4
1abopaTopHBIM paboTam
[ToaroroBka x 2
KOHTPOIBHBIM paboTam
Hroro 12
2 DNeMEeHTHI TEOPUH ITogroroBka k 2 OIIK-1, Kouchoekr
MpEICTaBICHUN. MPaKTUYECKUM 3aHATHSIM, [1K-1 CaMOIOJITOTOBKH,
Marpuynas gpopma CEeMHHapaMm KonrtposnpHhas pabora,
KBAaHTOBOW MEXaHHUKH. TpopaGoTKa TEKIHORHOTO 2 Onpoc Ha 3aHATHAX
Marepuana
[ToaroroBka k 2
KOHTPOJIbHBIM paboTam
Hroro
3 OcHoBHble ntoctynarel  [logroroBka k 4  OIIK-1, Koucmekr
KBaHTOBOW MEXaHUKH; MPAKTHYECKUM 3aHATHIM, [K-1 CaMOIMOJITOTOBKH,
CTaIlMOHAPHOE YpaBHEHUE CEMHUHapaMm KonTpomnpHnas pabdora,
I_Hpez[HHrepIa;,I BPEMEHHOC 11,260 Tia TEKIIHORHOTO 2 8npoc Ha 3agﬂmﬁx, }
ypaBHenue [lpequarepa Mareprana TYET 10 JTaOOpaTOPHOI
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Odopmitenne oT4eTOB 10 4 pabore
naboparopHbeIM paboTam
IToaroroBka K 2
KOHTPOJIbHBIM paboTam
Hroro 12
4 TynuensHbiit 3¢ ¢dexr;  Ilomroroska k 4  OIIK-1, KoHcrekr
rapMOHHMYECKHA MPAKTUYECKUM 3aHATHIM, [1K-1 CaMOIIOITOTOBKH,
OCIIJIISTOP ceMuHapam KontponwsHas pabora,
[TpopaboTka JIeKIIMOHHOTO 2 (O)npoc Ha 3ags{mﬂx, .
Marepraa TYET 10 JIa0OPaToOpHOI
pabore
OdopmieHre 0TIYETOB 110 4
1a00paTopHBIM paboTam
[ToaroroBka k 2
KOHTPOJIbHBIM paboTam
Uroro 12
5 Atom Bomopo/ia; CliuH IToaroroBka k 4 OIIK-1, Koncmekr
NPAKTHYECKUM 3aHSITHIM, IIK-1 CaMOITOJITOTOBKH,
ceMuHapam KontponwHhas pabora,
MPOC Ha 3aHATHUIX
[IpopaboTka JIeKIIMOHHOTO 2 (O) poc Ha 3a 5 >
Marepuaa TYET M0 J1JabopaTopHOit
pabote
OdopmieHre 0T4eTOB 1O 4
1abopaTopHBIM paboTam
IToaroroBka k 2
KOHTPOJIbHBIM paboTam
Hroro 12
Hroro 3a cemectp o4
Hroro 54
10. KypcoBasi paGota (IpoeKT)
He npenycmorpeno PYII.

11. PeliTuHrOBasi cucTreMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4aroIMXcst

Tabnuua 11.1 — baniabHbIe OLIEHKH JIJ1s1 37IEMEHTOB KOHTPOJIS

11.1. BanabHbIe OLEHKH AJI51 3JIEMEHTOB KOHTPOJIA

. . MaxkcuMasbHBIN
. MaxkcuMabHBIH MaxkcuMabHBIH
OneMeHTH! yueOHOU 0asu1 3a mepuoa Bcero 3a
O6amn Ha 1-yto KT ¢ Gann 3a mepuon
JESITETbHOCTH mexnay 2KT u Ha ceMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEI[ CEeMecTpa
3 cemectp
Koncnekr 5 7 8 20
CaMOTIOATOTOBKH
KonTponbhas pabota 10 10 10 30
Omnpoc Ha 3aHATHIX 5 7 8 20
OTueT o maboparopHOi 10 10 10 30
pabore
Hroro makcumym 3a 30 34 36 100
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‘ TIEPUOJT

‘ Hapacraromum urorom 30 64 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6amIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MpecTaBiieH B Tadmie 11.2.
Tabmuma 11.2 — IlepecueT 6asioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

banibl Ha 1aTy KOHTPOJIBHON TOYKHU OrneHka

>90% ot MakcuMaIbHOU cyMMBbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MakcuManbHON cymMMbl OaiioB Ha nary KT

4
Ot 60% 1o 69% oT MakcuMaabHON CyMMBI OaiT0B Ha jary KT 3
2

< 60% ot MakcuMaIbHON cyMMbl OansioB Ha nary KT

11.3. IlepecyeT cymMMbI 02J1JI0B B TPAAULMOHHYIO M MEKIYHAPOJAHYI0O OLIEHKY
[lepecueT cymmbl 6aJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBlIeH B TaOnuIle
11.3.

Tabmuna 11.3 — I[epecuer cymmbl 6aIoB B TPATUITMOHHYIO M MEXKIYHAPOIHYIO OIICHKY

Hrorosast cymma Ganos,

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

9K3aMeH

5 (ommuHO) (3a4TEHO) 90 - 100 A (OTIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1o) (3a4TeHO) 75 -84 C (xoporo)
70-74
65 - 60 D (ynoBneTBOpUTEIHHO)

3 (YAOBIETBOPUTENIHHO) (3a4TEHO) 60 - 64 E (0cpecTaeno)
2 (seynoneTBoputenbHO) (HE Hwmxe 60 6ammos F (HeynoBneTBOpUTENBHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O0ecrieyeHue TUCHMIINHBI

12.1. OcHoBHas JaUTEpaTypa
1. Bsgenenue B kBaHTOBYIO MexaHUKy [Tekcr] : yuebHoe nocodue / A. JI. MarasunHukos, B. A.
MyxaueB ; MunucTepcTBO 00pa3oBaHus U Hayku Poccuiickoit @eneparun, ToMCKUI roCyapCTBEHHBIH
YHUBEPCUTET CHUCTEM YIpaBieHus U paaunodnekTpoHuku (Tomck), PakynbTeT AUCTAHIMOHHOIO
oOyuenust. - Tomck : Db Kontent, 2012. - 112 c. (ranuuue B 6ubnmoreke TYCVYP - 49 5k3.)
2. MyxauéB B. A. Atromnas ¢usuka: yueb. mocobue / B. A. Myxaués. — Tomck: TMII 10, 2007.
— 116 c. (Hannume B Oubmuoreke TYCVYP - 39 5k3.)

12.2. lononHuTEIBHAS IUTEPATypa

1. OcHoBsl Teopernueckoil ¢pu3uku : yuyeOHuK it By3os: B 2 1. / . B. Casennes. - CIIO. :
Jlanb, 2005 - T. 2 : KBantoBas mexanuka. - CII6. : Jlans, 2005. — 430 c. (Hanuuue B oubmuoreke TYCYP
- 20 9K3.)

2. Jlammay JI. JI. Teopermueckas ¢usuka : yueOHoe mocobme s By3oB: B 10 T. — M. :
@usmarnut, 2004. — T. 3 : KBantoBas mexanuka. Hepenstusucrckas teopust / JI. J[. Jlanmay, E. M.
JIummr ; pen. : JI. I1. ITutaeBckuii. — 5-e uzn., crepeorun. — M. : @usmariut, 2004. — 800 c. (Hamumune B
ouommoreke TYCVYP - 41 5k3.)

3. @ciiaman P. ®delinMaHOBCKHE JIEKIUU 1O (U3MKE : MONHBIA Kypc oOmei ¢usukm: Ilep. ¢
anri. / P. @eitaman, P. Jleiiton, M. Caupc. — 3-e usn., uctp. — M. : YPCC, 2004. — Brim. 8, 9 : KBanToBas
MexaHuka. 523 c. (nanuune B oubmmoreke TYCVYP - 20 7k3.)
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12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOAMYeCKHe MOCo0U s

1. MarasunnukoB A. JI. BBemeHue B KBaHTOBYIO MeEXaHUKY: ydeO. mocobue / A. JL
MarasunnukoB, B. A. Myxau€B. — Tomck: Onp Konrent, 2012. — 112 c. Meronuyeckue yka3zaHus K
MPAKTUYECKUM 3aHATHSIM M CaMOCTOSATENbHOW padore Ha ctp. 21, 32, 53, 59, 85, 92, 93. (Hanuuue B
ouoanoreke TYCVYP - 49 5k3.)

2. Buemnuii dotosddext. M3yuenne 3akona CtoneroBa M npoBepka (Gopmynbl DHUHINTEHHA:
Meromuueckue ykazaHus K jJaboparopHoii pabore / ®enopoB M. B., Bypmosumna B. A. - 2009. 11 c.
[Dnexrponnbiii pecype] - Pexxum pgoctynma: http://edu.tusur.ru/publications/851, nmara oOpameHwus:
15.05.2018.

3. MHccnenoBanue criekTpa aroma Bojopozaa: Metoanueckue yka3anus K 1aboparopHoii padore /
3axapoB H. A., KupmmioB A. M. - 2011. 18 c. [DnekrponHsiii pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/917, nara obpamenus: 15.05.2018.

4. Tamanckwuii B.JI. IIpoBepka cOOTHOIIEHUSI HEONPEACIEHHOCTEH 1 OTOHOB: PYKOBOJICTBO K
nmabopaTopHBIM paboTaM JJis CTYAEHTOB Beex crienunanbHocTe / B. JI. Tananckuid, A. JI. Mara3uHHHUKOB.
— Tomck: TYCVYP, 2005. - 9 c. (Hanuuue B oudmmorexke TYCVYP - 10 5k3.)

5. TynnenbHbIH 3)deKT B BRIpOXKICHHOM p—N — miepexoe: PykoBoacTBO k 1abopaTtopHoi padoTe
/ ®emopo M. B., Jlsuma A. B. - 2009. 12 c. [DOnektpoHHbIi pecypc] - Pexum mgocryna:
http://edu.tusur.ru/publications/852, nara obpamenus: 15.05.2018.

12.3.2. YuyeOHO-MeTOAUYECKHE OCOOUS ISl JIMI] C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
UHBAJH/I0B

VueOHO-MeTOANYECKNE MaTepHaibl Ul CAMOCTOSTEIBHON U ayTUTOPHON paboThl 00ydaromuXcs
U3 YHCIIA JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/JOPOBbS M1 MHBAJIMIOB TPEIOCTABISIOTCS B (hopMax,
aJlalITUPOBAHHBIX K OTPAaHUYCHUSM UX 370POBbS U BOCIIPHUTHS HH(OPMAIIHH.

JI1s1 IMI ¢ HApYUIEHUSIMH 3PeHUst:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B II€YaTHOH (hOpMe YBETUUCHHBIM MIPH(TOM.

JI1s1 IM1 ¢ HAPYLIEHUSIMM CJIyXa:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

- B Ie4aTHOM (hopme.

JIJ1s1 JIMIL ¢ HAPYIIEHUSIMH ONIOPHO-ABUIaTeILHOTO anmapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B reyaTHou opme.

12.4. IIpodeccuonabHbie 0a3bl JAHHBIX M HHGOPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuaibHO-TeXHHYECKOe o0ecreyeHue TUCHHMILINHBI U TpedyeMoe MporpaMMHoe
obecrnieyenue

13.1. O6mue TpedGoBaHNs K MATEPHAIBLHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00eCIIeYeHH IO
AUCHHUTINHBI

13.1.1. MarepuajibHO-TeXHUYECKOE U MPOrPaMMHOe obecrnedeHne sl JIEKIMOHHbIX 3aHATHH
s npoBeneHust 3aHATUN JIEKIMOHHOIO THIA, TPYNIOBBIX U WHIUBUAYAIbHBIX KOHCYIbTAIHM,
TEKYILIEro KOHTPOJS U MPOMEKYTOUYHON aTTeCTallMi UCIOJIb3YyeTCsl yueOHasi ayAUuTOpPHUs C KOJHMYECTBOM
[I0Ca/I0YHBIX MeCT He MeHee 22-24, 000opyaoBaHHas JOCKOM U cTaHIapTHOM yueOHOM Mebenbto. MMerores
JEMOHCTpallMOHHOE 000pylOoBaHHE U Y4eOHO-HAIISAHbIE MOCOOus, 00ecCIeYnBaloONIe TeMaTHYeCKue
WJUTIOCTPAIUH 110 JIEKIIMOHHBIM pa3ziesiaM IUCHUTUIHHBI.

13.1.2. MarepuaJibHO-TeXHHMYECKOE U IPOrPaMMHOe odecnevyeHue JAJIsl NPAKTHYeCKUX 3aHATHI
VYyeOHnas naboparopust
yueOHasi ayauTOpUs JUIs MPOBENCHUS 3aHATHI MPAKTHYECKOTO THIA, ydeOHas ayauTOpHs IS
MIPOBEJICHUS 3aHATUHN J1a0OpaTOPHOIO THUIA, MOMEIEHUE JJII KYpCOBOTO MPOEKTUPOBAaHUS (BBIMOIHEHUS
KYpCOBBIX pa0oT), MOMEIICHUE AJIsi MPOBEACHHUSI TPYIIOBBIX U WHANBUAYAIbHBIX KOHCYIbTAIINIMA
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634034, Tomckas o6macte, . Tomck, Bepmnnauna ynuna, a. 74, 110 aya.
Onucanue uMeroIerocs 000pya0BaHUs:

- JIaGoparopHble cTeHabl (6 mIT.);

- smeputenbHbIe TPUOOPHI,

- Jlocka MarHuTHO-MapKepHas;

- Onrrnueckas ckambsas OCK-4;

- [Tomemenue 1 XpaHeHus yueOHOTo 000pyIOBaHUS;

- KommuiekT cnenuanu3upoBaHHON yaeOHOM MeOeu;

- Pabouee mecto npenonasares.

[Iporpammuoe obecrieueHue He Tpedyercs.

13.1.3. MarepuaJibHO-TeXHHYECKOE U NIPOrPaAMMHOe o0ecneyeHue 1Jisl J1a00paTopHbIX padoT
Yyebnas maboparopus
yueOHas ayIuTOpUs JUIS POBECHUS 3aHATUH JIa0OPATOPHOTO TUTIA
634034, Tomckas obnacte, . Tomck, Bepmuauna ynuna, 1. 74, 111 ay.
Onucanue uMeroIerocs 000pya0BaHus:
- YueOnsiii crenn «Ontukay (2 mrt.);
- Ocuumorpag C 1-93;
- Uctounuk nuranus TB-1;
- Uctounuk nurauusa b5-43;
- ['eneparop ummnynscos '5-54 (3 mwrt.);
- I'eneparop ummynscos I'5-56;
- Bonermerp B7-78/1;
- Mynstumerp FLUKE 8845A;
- Ocuumnorpad TEKTRONIX TDS 2012C;
- Ucrounuk nmuranusa Mastech HY 3002D-2;
- JlTaboparopHsie cTeHAbI: «DnekTpoonTruueckuii apdexT» (2 mrt.), «DPa30Bblii MOPTPETY;
- Kommnbrotep (2 mrt.);
- Kommnekt cnenuanu3upoBanHoi yueOHo# Mmebenu;
- Pabouee mecto mpenogaBares.
[lepeyenb mporpaMMHOTO OOECIICUEHUSI:
- Microsoft Windows;
- OpenOffice.

13.1.4. MarepuaJIbHO-TEXHHYECKOE M IPOrPAMMHOE 00ecIedeHne VI CaMOCTOATEJIbHOM padoThI
Jns camocTosTenbHOM paboThl MCTONB3YIOTCA yueOHBIE ayIUTOpUU (KOMITBIOTEPHBIE KIIACChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTb, I. Tomck, Jlennna mpocrekT, a. 40, 233 ayn.;
- 634045, Tomckast obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTs, I. Tomck, Bepimauna yauna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, I. ToMmck, Bepmmnanna ynuua, 1. 74, 207 ayn.

CocraB 000pya0OBaHUsA:

- yueOHast mebeb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8 T - 5 i,

- KOMIBIOTEPHl MOJKIIOUYEHbI K ceTu «HTepHeT» M 00ecrednBaroT JOCTYN B DIEKTPOHHYIO
nH(pOpPMAITMOHHO-00pa30BaTEIBHYIO CPElYy YHUBEPCHUTETA.

[Tepedenp mporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MarepuajibHO-TeXHHUYECKOe oOecreyeHre TUCUUIIIMHBI JISl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI  HHBAJIU/10B

OcBocHME IUCUUIUIMHBI JINIAMU C OTPAHMYEHHBIMU BO3MOYKHOCTSIMM 310POBbS M WHBAJIUIAMU
OCYILIECTBIISIETCS C UCTIONB30BaHUEM CPEACTB 00ydeHHs OOIIETo U CIEIHaIbHOTO Ha3HAUYCHHUSL.

[Tpu 3aHATHAX € OOydYarOUIMMHUCSH € HAPYLIEHHSIMH CJIyXa [PEeJyCMOTPEHO MCIOIb30BAHUE
3BYKOYCHUJIMBAIOLIEH amnmaparypbl, MYJIbTUMEAUMHBIX CPEIACTB W JPYIMX TEXHMUYECKHUX CPEICTB
npuema/mepenauu ydeOHOW MH(pOpMALUU B AOCTYIHBIX (opMax, MOOMIBHON CHCTEMBI IpPENoJaBaHUs
Ui 00y4alOMMXCS C WHBIMIHOCTBIO, MMOPTATUBHOW MHAYKIMOHHON CHUCTEMBIL. Y4eOHas aynmuTopus, B
KOTOpPOW 3aHMMAIOTCSl OOy4arolluMecs C HapylleHHEeM cilyXa, 00OpylOoBaHAa KOMIIBIOTEPHOM TEXHUKOH,
ayIMOTEXHUKOH, BUICOTEXHUKOH, WIEKTPOHHON JOCKOH, MYyJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMUCS € HAPYLIEHUSIMH 3PEHUSIMM IIPEIYCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IPOCMOTPA yIaJCHHBIX 00bEKTOB (HapuUMep, TEKCTa
Ha JIOCKE WM ClIaiifia Ha SKpaHe) MpH MOMOIIM BUAECOYBEIUUUTENIEH 11 KOM(POPTHOIO IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOyYalOIIMMHUCA € HApPYLICHMSIMM OIIOPHO-IBHMIaTeJIbHOIO AamIapara
UCIONB3YIOTCSl aJbTEPHATUBHbIE YCTPOMCTBA BBOJA HMH(OpPMAlMM U JApPYrHe TEXHUUYECKUE CpelCTBa
npuema/mepenadn ydeOHOW HMH(POpPMALUU B JAOCTYMHBIX (popMax, MOOMIIHOW CHCTEMBI OOy4eHHS s
JIOZEN ¢ MTHBAIIMJHOCTBIO.

14. OneHovHbIe MaTrepuajJbl  METOANICCKUEC PEKOMECHAAIUH MO OPraHU3allui U3YyYCHUS
JAUCHHUIIIMHBI

14.1. Conep:xaHue OLEHOYHBIX MATEPHAJIOB M METOAUYECKUE PEKOMEH AU
I[JISI OILICHKHN CTCIICHU C(bOpMI/IpOBaHHOCTI/I nu ypOBHSI OCBOCHMU BaerﬂJIeHHI)IX 3a Z[HCIIHHJII/IHOﬁ
KOMITETEHIUI HCTIONB3YIOTCS OIICHOYHbIE MaTepuabl B COCTaBE:

14.1.1. TecToBBIE 3aJaHUA

1. DnekTpoH B aTOME BOJIOPO/Ia HAXOIUTCA | 7 E
p-cocTostHuu. MakcuManbHO 2 '

BO3MOKHOE 3HAYEHHUE MTOJTHOTO 7
MOMEHTA IMITy/IbCa MCKTPOHA PaBHO | & V3
h
2
0
2. I'nmotesa ne bpoiins BeIpaxaercs P 2rh
COOTHOILICHUAMU B p’
E.
w = E,
27cC
A=—,
@
E,—-E
w= n h m

3. B kBaHTOBOW MexaHuKe (pU3UIECKast
BEJINYMHA XAPAKTEPU3YETCS HE YUHCIIOBBIM
3HaYeHueM, a oreparopom. Omneparop —
9TO:

(GyHKIMSL, KOTOpasi OCYLIECTBIISET CBA3b
OJITHUX YKCEJI C APYTYMH YHUCIIAMHU;

IPaBUJIO, € IIOMOLIBIO KOTOPOTO KaXA0H
(YHKIIUU U3 HEKOTOPOTO MHOYKECTBA
byHKIM conocTaBnsieTcss QYHKIUS U3
TOTO K€ WJIM HEKOTOPOTO APYroro
MHOKECTBA PYHKIHUH;

YHUCIO0BOC 3HAUYCHUC (I)I/IBI/I‘-ICCKOI\/’I
BCIIMYHUHBI, KOTOpOI\/II CTaBHUTCA B
COOTBCTCTBHUC IlaHHBIfI OIcparop.
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4. CraunonapHoe ypaBHenue Lllpeaunrepa
U1 BOAOPOIONOI00HOIO aToMa UMEEeT BHJL

2
(—h—v%u)\yziha—‘y;
2m ot

2
VZ‘P+2—T B4t 2 ¥ =0;
/] Arey r

2 2
aw ‘f+2_r2n E-MY 2 |ly_o
dx h 2

d*¥ 2m
—2 + —2 E\P - O
dx h
5. CoOOCTBEHHBIMH 3HAYEHUSMH SHEPTUH 2h?
2 2 E == 2
ypaBHEHUs _Kd Ej =EW¥ I CBOOOIHO 2ml?
2m dx 1
JBUKYIICHCS YaCTHIIBI, SIBISIFOTCS E= (n + Ej ho,
2 2.4
E_ 1 | mze' 1,
drng, ) 2n* n*’
E_ k?n?
2m
6. KpaTtHOCTB BBIpOXKICHHS 2n?
HHEPTETHUECKOTO YPOBHS C KBAHTOBBIM n?
9HCIIOM N ¢ YY€TOM CITUHA paBHA n
2n+1

1. yTBep)KI[eHI/IGI «B JIFOOOM KBaHTOBOM
COCTOSIHHUH MOXCT HAXOAUTHCS HE Ooiee
OHOTI'O 3JICKTPOHA» IMOJIYUNIIO HA3BAHUC

IMPpUHIMIIA HCOMPEACIICHHOCTH,

IIpUHIHKIIA CYTICPIIO3UITNHU COCTOHHHﬁ;

npuHuuna Ilaynu;

KOM6I/IH8.I_II/IOHHOFO IIpUHIHUIIA PI/ITI_Ia;

MpUHIMIIA MUHUMYMa DHCPIrUu.

8. Kakoe W3 mpHBEICHHBIX HHUXKE
YPAaBHEHUH TPEACTABISAET BPEMEHHOE
ypaBHeHnue [llpeaunrepa?

2
(—h—V2+UJ‘P:iha—\P;
2m ot
V2‘11+2h—T(E—U)‘P:O;

HY = EY;
dw 2m
dx’ +?EW:0
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9. Oneparop A Ha3bIBaeTCs
CaMOCONPSKEHHBIM (3PMUTOBBIM), €CIU
JUTsl JTI0OBIX IBYX (pyHKIHM U 1 V

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

jv*AudV = juA*v*dV;

J.uvdV 0 ( m¢n);

J'u v,dV =1 (m=n).
10. Co6cTBeHHBIE (DYHKIMH: T 2m (E U) _0:
2 . (7&nx
w(X)= \/:sm(—j SIBIISIETCS PELLICHUEM
| | d’¥ 2m E_U)¥-o:
YpaBHCHUS dx? +?( a ) Y

2 2
d T+2—T E-MY 2 ly_q
dx* 7 2
2
Y 2m
d—2 + 7 E\P = 0
dx~ 7
11. CoOcTBEHHBIMH 3HAYEHUSIMHU JHEPIUU c 7
2 = ,
YpaBHEHUS — 2m — EW¥ =0 ms gacTuisl 2ml*
1
B MTOTCHIIMAIBHON SIME SIBIISIFOTCS E= (n + Ej ho;

1Y m.z%* 1
E=- 2 2!
4re, 2h° n

k*n?

E= :
2m
12. MakcuMaabHOE YHCIIO AIEKTPOHOB B 8
COCTOSIHUM C N =4 PaBHO 18
32
50

13. CymiecTBOBaHME y aTOMOB AUCKPETHBIX
SHEPreTUUECKUX YPOBHEH ObLIO
9KCIEPUMEHTAJILHO YCTAHOBJIEHO B OIbITaX

IlItepHa u I'epnaxa;

@Ppanka u ['epna;

Peszepdopna;

Jlenapna u TomcoHa.

14. CO6CTB6HHI>iIe byHKIMN VAP 4 2m M e _yyp=o
X,t)=Aexp| —( px—Et) | aBusrorcs
(xt)= Aexp 5 (pr-E1) | ST Y—
pELIEHNEM ypaBHEHUS dx* 7
_WFY 0¥
2m ox? at’
2
d—gj + 2_r2n E¥Y =0.
dx~ A
15. Pemienue Kakoro U3 NpuBEICHHBIX n”o_, oV
Huke ypaBHeHuil [lIpennHrepa npuBoauT k _%V +U 'hg
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COOCTBEHHBIM 3HAYCHUSIM SHCpPTUn

E, =(n +ljha)?
2

d*®¥ 2m mw’
V2 T 5 E— X2 lPZO,
dx h
d*¥ 2m
d_2 2 E\P = 0
X
16. MakcuMaabHO BO3MOYKHAS TIPOSKIIHS h;
MOMEHTa UMITYJIbCa OpOUTAIBHOTO h\/E .
JBKEHUS JIEKTPOHA, HAXOSIIETOCs B oh
aroMe B (-COCTOSIHMH, Ha HAIPaBJICHUE 3
BHEIIIHETO MarHUTHOTO MOJIsl paBHA
17. lnuna Bonubl jae bpouns mns 27h
3apsSOKCHHON YacTHIIbl, YCKOPEHHOU p’
ANEKTPUUECKUM I10JIEM, ONIPEAEIISETCS 110 o h
opMyIie ,
bopy. N
2zh
J2meU
27h
mv -

18. DkcnepuMeHTaNbHBIE 10Ka3aTeNbCTBA
BOJIHOBBIX CBOMCTB Y MUKPOUACTHIL] ObLIN
IIOJIy4€HBI B OIIbITaX

Tomcona u TapTakoBCKOTO

®panka u I'epua

dabpukanta, bubepmana, Cymikuna

JeBuccona u /Ixepmepa

19. Cpennee 3nauenue puzmueckoit
BEJIMYMHBI HAXOJUTCSI B KBAHTOBON
MeXaHHuKe 1o Gopmyrie

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

AY =1V ;
< A>=I‘P*A‘Pdv.
n
<A>=) AR;
1
20. CoOCTBEHHBIMH 3HAYEHHSIMH SHEPTUH e i
2 42 =—7+N",
ypaBHEHHs A by s coGommo 2ml?
2m dx? 1
JBHOKYILIEHCS] YaCTUIIBI, SIBIISTFOTCSA E = (n + Ejha),
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14.1.2. TeMmbl KOHTPOJIBHBIX Pa0OT

1. Bo3HUKHOBEHHE KBaHTOBOIA
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Maremarnueckuil anmnapar KBAaHTOBOW MexaHUKH. OCHOBHBIE TIOCTY/1aThl KBAHTOBOM MEXaHUKHU

2. Crammonapnoe ypaBHenue lllpenunrepa. Bpemennoe ypaBuenue lllpeaunrepa TyHHEnbHbIN
s dext ["apMoHHUECKUI OCIMILIATOP.

3. Teopus kBaHTOBBIX Niepexo0B. CrivH. M31ydeHne aTOMHBIMM CUCTEMAaMU MOJIEKYIIbI.

14.1.3. Tembl 0oIPOCOB HA 3aHATHAX

®otorpdexr. Dpdexkr Kommnrona. Bomuer ne bpoitnsa. IlpaBuno xBanroBanus bopa —
3ommepdenbaa. Atrom bopa.

CootHomienne HeomnpeneneHHocteir. Omneparopel. Cpennue 3HaueHUsT (PU3NYECKUX BEIUYUH.
KoMMyTanmoHHble COOTHOIICHUSI.

OnHoMepHBIE 3312491 HA OTHICKAHUE COOCTBEHHBIX YMCEINl SHEPTHH U BOJIHOBBIX (QyHKIHHA. CKavoK
MoTeHIKaa

OTtpakeHue U MPOXoKJIEHUE BOJIH. beckoHeuHas moTeHIMalIbHas IMa.

Koneunas mnoreHumanbHas sma. JIMCKpETHBIM M HENPEPHIBHBIM CHEKTPbl 3HAYEHUN SHEPTUH.
Pe3onancsl.

[TpoxoxkaeHue MpsSMOYTroJbHOTO MOTeHUuanbHOro Oaprepa. Koadduument mnpospauynoctu
MOTEHI[UATBHOTO Oapbepa

Omnpenenenye 3Ha4eHUN YHEPTHH U BOJHOBBIX (DYHKIUI YacTHUIBI B CHEepUUECKU CUMMETPUIHON
MOTEHLMATBHOM SIME

ATOM BOZOpOAAa M BOAOPOAONONOOHBIE aTOMBL. M3myueHue XapakTepUCTHUYECKHX CIIEKTPOB
aTOMHBIMHU CHCTEMaMHU.

14.1.4. Bonpochl Ha caMONIOATOTOBKY

Teopus bopa. OieMeHTapHas KBaHTOBas TeOpus U3JIydeHUs. YepHOe  U3IydYCHHE.
[IpoctpancTBeHHOE KBaHTOBaHUE. MimocTpauyu K COOTHOLIEHHIO HeompeneraeHHocTed. OpHoMepHbIe
3aJjayd Ha OTBICKAHHME COOCTBEHHBIX 4YMCEI OJHEPIMM U BOJHOBBIX (QyHKIMH. I[IpoxoxneHnue
IPSIMOYTOJIBHOTO  MOTEHIMANbHOTO Oapbepa. CoOOCTBEHHBIE 3HAYEHUSI M COOCTBEHHBIC (DYHKIIUH
orneparopa ['aMuiIbTOHA TapPMOHMUYECKOTO OCLMIUIATOPA DHEPreTUUYEeCKUN CHEKTP U BOJIHOBBIE (PYHKIUU
YacTHUIBl B CPEPUICCKH CHMMETPUYHON MOTEHIMAJIHHON sSIME HEMpSMOYTOiIbHOH (opMbl. BeposTHOCTD
IIepexXoia B €AUHMIYY BpeMeHM. M3iydyeHue XapaKkTEepUCTUYECKUX JIMHEHYaThIX CIEKTPOB aTOMaMH.
JIBrKeHue B KYJIOHOBCKOM I10JIE.

14.1.5. Tembl J1aOOPATOPHBIX Pad0OT
Buemnuit porosddext. Uzyuenue 3akona Ctonerosa u nposepka Gopmynbsl DHHIITENHHA.
[TpoBepka cOOTHOIIEHUS HeonpeaenEHHOCTEN 1)1 (POTOHOB
TyHHeNbHBIN 3G GEKT B BEIPOXKAECHHOM p-N — repexojie
HccnenoBanue cuekTpa aroMa BoAOpoAa

14.1.6. 3auér

KopnyckynsipHo-BoiHOBOH Tyanu3m cera. ['unoresa ae bpoitnsa. Bonnosas dynkuus ne bpoins.
Omnepatopsl U UX CBOWCTBA B KBAHTOBOM MexaHMke. Pu3nueckuil cMbIci BOIHOBOM QyHKuuu. [TocTynarsr
KBaHTOBOM MexaHMkH. YpaBHeHHe [lIpenunrepa. Craunonapnoe ypasHenue llpeaunrepa. CooTHOLIEHNE
HeonpeneneHHocTed. lIpocredmme 3amaun  KBAaHTOBOM MexaHMKHM. Yacthima B NOpsIMOYTOJBHON
MOTEHIMATIBLHON fMe ¢ OECKOHEUHBIMU cTeHKaMHU. [IpoxokaeHue gacTuipl yepes Oapbep. TyHHEIbHBbIH
¢ ¢ext. KBaHTOBBI TapMOHUYECKUH OCHMIUIATOpP. DJEKTPOH B aroMme Bojpoponaa. KBaHToBbIe umcia.
CoOCTBEeHHBII MOMEHT 3JEeKTpOoHAa. MarHuTHbIM COOCTBEHHBIH MOMEHT. MHOIO3JIEKTPOHHBIA aToM.
Tabnuua MenneneeBa. [lonstue o Teopun npencrasieHuil. Bekrop coctosiHus. COBEKTOpP COCTOSIHMSL.
I'mnbe6epToBo mpocTpaHcTBO. OnepaTop B MaTpuuHOM hopme.

14.2. TpeOoBaHUSs K OLIEHOYHBIM MaTepPHUAJIAM VISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbSl 1 HHBAJIU/I0B
ns 7oy ¢ OrpaHUYEHHBIMH  BO3MOMKHOCTSIMH  37I0POBbSl M HMHBAJIUJOB MPETYCMOTPEHBI
JIOTIOJTHUTENbHBIE OLIEHOYHBIE MaTepHalIbl, IepeueHb KOTOPBIX YKa3aH B Tabnuie 14.
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Ta6Jmua 14 — I[OHOJIHI/ITG.HBHBIG Marepuajibl OUCHUBAHUSA IJId JIUI[ C OrPAHUYCHHBIMU BO3MOXKHOCTSIMU

3I0pPOBbSI M HHBAJIHMIOB

Kareropun
00yJarommxcst

Buasl TOIMOIHUTEIILHBIX OLIEHOYHBIX
MarepuanoB

@opMbI KOHTPOJIS U OLEHKHU
pPe3yJIbTaTOB O0yUYCHUS

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

TecTbl, TUCEMEHHBIE CAMOCTOSATEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBaHue 110 BOIIPOCAaM K 3a4€Ty,
OIIPOC 0 TEPMHUHAM

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

[IpenMy111eCTBEHHO TMCbMEHHAs
IIPOBEpKa

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHMyYeHUSIMH 11O
O0IIEeMETUITUTHCKIM
MOKa3aHUsIM

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO IPOBEPKA
METOAAMHU UCXOIS U3 COCTOSIHUS
o0yuaroIerocs Ha MOMEHT IIPOBEPKHU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns mun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSMU 3JI0POBbSI M HMHBAIHMJIOB IPEAYyCMAaTPUBACTCS
nocTynHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, 8 UMEHHO:

- B TIeYaTHOU (opMme;

— B TIe4aTHOU (hOpMe C YBEITMUYSHHBIM MIPU(TOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS ACCUCTEHTOM 33a/IaHUS BCIYX;

- NpeAO0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpJI0IIEPEeBOIa.

JluaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJMIaM YyBEJIMUYMBAECTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuXcsi MpeayCcMaTpUuBaeTCs
nocTynHas popMa npeocTaBiIeHHsl OTBETOB HA 3a/1aHUs, @ UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
37I0POBbS M MHBAJIMJIOB MO JUCHUIUIMHE MpeaycMaTpUBaeT HpefocTaBieHue MHpopManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHUSM UX 370POBbS i BOCIPUATHS HH(OPMAIINN:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B reyaTtHoi opme.

JI1s1 IMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOIO annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HHBAJIMJIOB
MpoIeTypa OIICHUBAHUS PE3YIBTaTOB 00yUSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIIOB.
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