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1. LLenn ocBoeHns AUCLUMNINHDI
Llenamn ocBoeHus ancumnnuHbl "KBaHToBas Teopus” SBNAOTCS:

n3y4yeHne OCHOBHbIX METOLOB ONMMcaHmsa 3BoNoUMN N CTaUuMOHApPHbIX COCTOSIHUI CUCTEM
MUKpo4acTu,

3HaHWEe OCHOB MaTeMaTM4YecKoro annapara KBaHTOBON TEOPUN;

oBnageHne 0CHOBaMy TEOPUN 3NEKTPOHHOMO CTPOEHMS aTOMOB, MOJIEKYN U KOHAEHCUPOBAHHbIX
cpean, HeobXoAMMbIMU ONs faNbHEIWero n3y4yeHns 6a3oBbix AUCUMNANH (pr3MKa CNOWHbBIX Cpes
B8, kBaHTOBas paanoduauka 614) n gucumnnunH no BelIbopy (OCHOB 1 METOLOB ONTUYECKONA 1
MarHMTHOM CNEKTPOCKOMUN N COBPEMEHHbIX CpeacTB nHdopmaTtukm OB 2, [1BS, [1B10).

2. MecTo AMcUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasgen " 53.6.4 MpodgeccnoHanbHbIl
obpaszoBartenbHoit nporpamMmbl 011800.62 Paanodunsnka n oTHocutcsa K 6a3oBoii
(obwenpodpeccmnoHanbHom) yactn. OcBamBaeTcs Ha 3 Kypce, 6 ceMecTp.

OuvcumnnuHa "KBaHToBas Teopust” BXOAMT B YACNO 6a30BbIX KYPCOB TEOPETUYECKON chnamnkm (b4),
COCTaBNSALWMX OCHOBY COBPEMEHHOIO (PU3NYECKOro MMPOBO33peHuns. L1151 0CBOEHUS OUCUUNINHDI
obyyatowmecs AOMXHbl BNaaeTb annapaToM AndgepeHUManbHOro U MHTErpanbHOro MCYUCIEHNS,
MeToLaMU peweHns angpgepeHumanbHbIX ypaBHEHUI (B TOM Y1CNE, B YACTHLIX NPOM3BOAHbIX), 3HATb
OCHOBbI TEOPUN BEPOSATHOCTEN, BNafeTb METOLAMUN KNAaCCUYECKON aHaNUTUYECKON MEXaHuKN,
BnageTb JlarpaHxesbiM U [[@aMUIbTOHOBbLIM OOpMann3mMamu.

OcBoeHve KBaHTOBOW Teopun HEOBX0AMMO Anst nocneayowero ndydeHns CTatucTnyeckon omanku,
TBEPAOTENbHOW 3N1eKTPOHMKN, KBaHTOBOM paanocuamnkim

OCHOBHOW

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL N
oK 4 CMOCOBHOCTb KPUTUYECKMN MEPEOCMbICINBATDL HAKOMNEHHbI
(0blWeKynbTypHbIE OMbIT, NU3MEHSITb NPU HEOHX0AMMOCTM NPOCOUIbL CBOE
KOMMNEeTeHL M) NPodbeCcCMoHanbHOM 0eATENbHOCTY;
OK-1 - - -
n HOCTb K FPaMOTHOW MNCbMEHHOI 1 YCTHOW
(0BuwiekynbTypHEle Eoﬁﬁogmigumm Hgla OCCKOOM FIBCbIKee' PHHYeTHo
KOMMeTeHuunn) y Py ’
OK-10 CNocoBHOCTb CaMOCTOATENbHO NPUobpeTaTbh HOBbIE 3HAHWS,
(0blWeKyNbTypHbIE NCNonb3ysl COBPEMEHHbIE 06pa3oBaTeibHbIE U
KOMMNEeTeHL M) NHCOPMALMOHHBIE TEXHONOMUN;
cnocobHoCTb cobupatb, 0606wWwaTh U MHTEPNPETNPOBaTh C
OK-11 MCNONb30BaAHNEM COBPEMEHHbIX MHGOPMALIMOHHbBIX TEXHONOT A
(0bLweKyNnbTypHbIE NHGopMauUuo, HeobxoanMyHo ANt POPMUPOBAHUS CYXOEHWIA
KOMNEeTEeHL M) MO COOTBETCTBYIOWMM CMELManbHbIM, HAy4YHbIM, COLNAsbHBIM U
3TuYeckum npobnemawm;
OK'1 2 6 6 19}
(OBILEKyNbTYPHbIE CMOCOOHOCTb K MPaBUNIbHOMY CMOMb30BAHMIO O6UIEHaY|HO 1
KOMNETEHLIN) cneumanbHOM TePMUHONOTNN;
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PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU

OK'S 6 6 - -
(OBLLEKyNbTYPHBIE NOCOOHOCTb K MOCTaHOBKE Lien v BbiGopy nyTeil eé
KOMNETEHLIN) LOCTUXEHUS, HACTOMYMBOCTb B AOCTUXEHUN LIEeNK;
OK-6

cnocobHoCTb paboTaTtb CAMOCTOSITENbHO U B KONNEKTUBE,
(oBuiekynkTypHLie CMOCOBHOCTDL K Ky/bType counanbHbiX OTHOLWEHWIA;
KOMreTeHuunn) yneTyp ’
OK-8 CNocobHOCTb K OBNafeHnto 6a3oBbiMK 3HAHNSIMK B 0bnacTu
(0bLeKyNnbTypHbIE MaTemMaTuKn N eCTECTBEHHbIX HayK, UX NCMONb30BaHMIO B
KOMMeTEHLMN) NPOdECCMOHANBHOW OEeATENbHOCTY;
MnK-1

n HOCTb MCMONb30BaTb Bble T TUYecKne 3HaHMS

(poecanonansme [ e o samaar o o
KOMMeTeHuunn) P P ’
MK-2 CrMocOBHOCTb NPUMEHSITb Ha NpakTuke 6a3oBble
(npodhbeccmoHanbHble _
KOMMETERLMN) npogoeccmoHanbHble HaBbIKW;
[K-6 CMOCOBHOCTbIO K NPOMECCUOHANbHOMY PA3BUTUIO U
(MpocpeccmonantHbie camopasBuTUo B obnactu aﬂMOQDM3I/YKM N 3NEKTPOHUKN
KOMMEeTeHLMM) P P p :

B pesynbtate 0CBOEHUS ONCUMMAUHBI CTYAEHT:
1. DONXeH 3HaThb:
cnocobbl KBAHTOBO-MEXaHNYECKOro ONMCaHNs COCTOSAHUIA OM3NYECKMX CUCTEM;

2. DONTXEH yMeTb:

pewartb ypaBHEHNSA OBUNXEHUA KBAHTOBOW MEXaHKN ON1S BOMTHOBbIX (pyHKLI,I/II7I n onepatopos
pum3nyecknx BennymH;

3. DONXEH BnaneThb:

HaBblkaMu pelleHNs NPoCcTenWmnX 3a8a4 0 HAXOXAEHNM SHEPreTU4eCcKoro CnekTpa 1 BOTHOBbIX
OYHKLIMA MUKPOCUCTEM.

4. nonXeH OEeMOHCTPUPOBaTb CNOCOBHOCTb Y FOTOBHOCTb:
K QanbHenwemy oby4eHunto

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooemMKoCTb AMCLUMNANHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 9K3aMeH B 6 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs JOMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOaynto
TemaTtnyeckun nnaH gucUUNIUHbI/MOAYNS
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Buabl v yachbl
Pasgen ayauTOpHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywiume coopmbl
N 'D'":n%";lr;,lv;:"b'/ CeMecTPcemectpa (B yacax) KOHTpONsi
Nex ““I'IpaKmqecmeHaéopaToprle
u 3aHATUA paborbl
1 Tema 1. NoctynaTtbl 6 1 5 5 0 22;::1;5 ©
" [KBAHTOBOW MEXaHWUKW.
5 Tema 2. MaTpuyHas 6 5 5 5 0 g'aoig":ﬁ;;e
" [KBAHTOBAsA MexaHuKa.
3 Tema 3. YpaBHeHue 6 3 5 5 0 g;);:;u;:e
" |WpenuHrepa.
Tema 4. CooTHOWEHNS noMallHee
4. |HeonpeneneHHoCcTn 6 4 2 2 0 3ajaHve
eli3eHbepra.
Iﬁrcjm%o?:emp KOHTpONbHas
abota
5. [FAPMOHM4ECKoro 6 5 5 5 0 EOMamHee
" locumnnaTopa. 3anaHme
KoHTponbHas paboTta
©1 no temam 1-4
6 Tema 6. KBaHTOBaHME 6 6 5 5 0 ggz::lmfe
" [MOMeHTa umnynbca.
Tema 7. 3apaya oByx
Ten B KM. Cnektp n
noMallHee
v BONIHOBbIE (PYHKL MK 3 6 7 2 o 0 3amaHme
" |cBSAI3@HHbIX COCTOSHUIA
3NeKTpoHa B atome
BoOopoa.
Tema 8. Teopus nomauiHee
8. |[cTaunoHapHbIX 6 8 2 2 0 3apaHve
BO3MYLLEHWIA.
Tema 9. noMallHee
9. [HectauunoHnapHas 6 9 2 2 0 3apaHve
Teopus BO3MYLLEHWUIA.
Tema 10. YpaBHeHne ;gg;ggnwaﬂ
npaka. KoHTponbHas
10. a 6 10 2 2 0 JomaliHee
paboTa €2 no Temam
5.9 3apaHve
11. DENSTUBMCTKOM 6 11 2 2 0 3apaHve
4yacTuupl.
Tema 12. nomatuiHee
12.|CnuH-opbutansHoe 6 12 2 0 0 3agaHue
B3aMMoOencTeue.
o noMallHee
13. Tema 13. MarHuTHbIN 6 13 5 0 0 sanaHne
MOMEHT 3/1eKTPOoHa.
PerncrpaumnoHHblii Homep 693914 DAEKTPOHHEH
Bl VHHBEPCHTET
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60Tb|

Tema 14. Bd cuctemsl JomauwHee
14.|TOXX0EeCTBEHHDbIX 6 14 2 0 0 3afaHue

YyacTtuu.

Tema 15. Meton nomalHee
15.|ueHTpanbHoOro nons B 6 15 2 2 0 3apaHve

Teopun atoOMOB.

Tema 16. KBaHTOBaHuMe nomauHee
16.|anekTpoMarHMTHOro 6 16 2 0 0 3apaHve

nons

Tema 17. nomalHee
17.[9nekTpnyeckoe 6 17 2 2 0 3ajaHve

ONNONbHOE N3NyYeHme.

Tema 18. Teopus

cTonkHoBeHui. MeToq ggg:ﬁm"'ee ©

BopHa. dazosas
18. TeOpUs paccesHus. 6 18 2 2 0 Kzggaganaﬂ

KoHTponbHas pabota P

@3 no temam 11-18

Tema . torosas 6 0 0 0 9K3aMeH

doopma KOHTpons

Ntoro 36 28 0

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. Noctynatbl KBaHTOBOM MEeXaHUKMW.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MocTynatbl kBaHTOBOW MexaHukn (KM). BonHoBas doyHkumns (BP) u eé ceoictea. NpuHumn
cynepno3uumn. Bd HenpepbiBHOro cnektpa. Onepatopbl omanyecknx BenmynH. Habniogaemole
domnanyeckne BennyunHbl n nx onmcaHme 8 KM

npaktnyeckoe 3aHsitne (2 4aca(os)):

CobcTBEHHbIe (hyHKUMM KOMMYTUpPYtoWMxX onepatopoB. Onepartop koopanHaTtbl. Onepartop
nmnynsca. Onepartop MamunbToHa. 3agaym No Teme n3 kKHur [1,2,3] 13 cnmucka OCHOBHOM
nuteparypsbl (CM. n. 7.1)

Tema 2. MaTpuyHasa KBaHTOBasi MeXaHUKa.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

MaTtpuyHas KM. MNMpeobpasosaHne B n onepatopos B KM. Teopusi npeactaBneHui.
npakTnyeckoe 3aHsitne (2 4aca(os)):

Martpuua nnoTHOCTU. YUCTbIe U CMeLWaHHble COCTOSIHMSA. 3agadm no teme m3 kHur [1,2,3] n3 cnucka
OCHOBHOW nuTepartypsbl (CM. n. 7.1)

Tema 3. YpaBHeHue LpenuHrepa.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

YpasHeHuve WpeaunHrepa. CkopocTn naMeHeHuns puaundecknx sennydmH B KM. Teopembl SpeHdecTa.
CraumnoHapHble COCTOSHMS.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

YacTtuua B 0oHOMepHOW 6eCKOHEYHO ryboKoi NnoTeHumanbHoi sime. NoTeHumanbHbIi 6apbep,
KO3 MLUMEHTBI MPOXOXAEHMS N OTPaXeHNs. 3afaaym no Teme u3s KHur [1,2,3] n3 cnmcka OCHOBHOW
nuteparypsbl (™. n. 7.1)

Tema 4. CooTHOLLUEHUs1 HeonpepeneHHocTu MenseHbepra.

KETPOHHBH
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):
MnoTHOCTb NoToka BeposiTHOCTU. COOTHOWEHMS HeonpeaeneHHocTu [eiseHbepra.
npakTudeckoe 3aHsitne (2 yaca(os)):

MpenctaenenHne Nein3eHbepra. 3apgayn no Teme u3 kKHUr [1,2,3] U3 cnvcka OCHOBHOW NuTepatypbl
(cM.n. 7.1)

Tema 5. CnekTp MMHENHOro rapMoHuyeckoro ocuunnatropa. KoHtponoHas paborta €1 no
Temam 1-4

JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

CnekTp NMHEeNHOro rapMoOHNYECKOro ocumunnatTopa. BonHoBble OyHKLMM NMMHEAHOTO
rapMOHNYeCcKoro ocumnnstopa. PelleHne 3agayv o MMHEMHOM OCLUNNATOPE MATPUYHbIM METOOOM.

npakTnyeckoe 3aHsitne (2 4aca(os)):

KoHTponbHas pabota no temam 1-4 (npumepbl 3a4ay cM. B . 6).
Tema 6. KBaHTOBaHMe MOMeHTa UMnynbca.

NeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

KBaHTOBaHMe MoMeHTa nmnynbca. CobCTBEHHbIE (PYHKLIMM ONepaTopoB NPOEKLUNiA MOMEHTA
MMMNynbca 1 KBagpaTta MOMeHTa MMnynbca.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

MatpuyHoe npencTasneHne onepaTopa MOMeHTa umnynbca. 3agayv no Teme us kHur [1,2,3] n3
crnmcka OCHOBHOM nuteparypsbl (CM. n. 7.1)

Tema 7. 3apaua ayx Ten B KM. CnekTp v Bo/IHOBble (pyHKLMW CBSI3aHHbIX COCTOSIHUIA
anekTpoHa B aToMe BOAOpoAa.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

3apnaya asyx ten B KM. CnekTp 1 BONHOBblE (OYHKLNN CBA3AHHBIX COCTOSIHUIA 9NEeKTPOHa B aTOMe
BoL4OpoOAa.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

BeposATHOCTM 3HaYeHWiA on3nyeckimx HabntogaeMbix B OCHOBHOM 1 BO30YXXAEHHOM COCTOSIHMAX
aToma Bogopona. 3agadum no reme u3 kHur [1,2,3] n3 cnmcka OCHOBHOM nuteparypsbl (CM. n. 7.1)

Tema 8. Teopusi cTauMOHaPHbIX BO3MYLLLEHUMN.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

BapwuaunoHHbii Metof B KM. Teopus ctaumoHapHbix BO3MyweHun. Cnyyain HEBbIPOXAEHHOrO
cnekTpa. Teopus BO3MYLEHNIA B Clly4ae BbIPOXOEHHOro criektpa. KBasuknaccnieckoe
npubnunxerne. MNonyyeHne ycnosuii kBaHToBaHus bopa.

npaktnyeckoe 3aHsitne (2 4aca(os)):

OpdekT WTapka ang atoma Bogopona. 3agaym no teme n3 kKHur [1,2,3] 3 cnmucka oCHOBHOM
nuteparypsbl (C™. n. 7.1)

Tema 9. HectaumoHapHasi Teopusi BO3MYLLLEHUN.
JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

HecTtauunoHapHas Teopus Bo3MmyLeHnid. MNepexodbl B HENPepbIBHOM CnekTpe. Teopus eCTeCTBEHHON
WWPWHBI IMHWW.

npakTnyeckoe 3aHsitne (2 4aca(os)):

[Neproamnyeckune n BHe3arnHble BO3MyLEHUS. 3aaaqm no teme ua kHur [1,2,3] n3 cnucka OCHOBHOM
nntepartypsbl (CM. n. 7.1)

Tema 10. YpaBHeHue Oupaka. KoHTponbHas paboTta €2 no remam 5-9.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

YpasHeHune Oupaka. PeweHne ypaBHeHus [dupaka ons cBOOOAHOM YacTuubl.
npakTnyeckoe 3aHsitne (2 4aca(os)):

KoHTponbHas no temam 5-9 (Nnpumepbl 3a8ady cM. B M. 6).

Tema 11. MomeHT mMnynbca pensiTUBUCTKOWN YacTULLbI.

JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

MoMeHT nmnynbca pensaTmeBucTkon Yyactuubl. CnvH. CAnHOPBLI.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

Martpuubl MNaynu. 3agadm no teme s kHur [1,2,3] n3 cnvcka 0OCHOBHOWM nutepatypsbl (CM. . 7.1)
Tema 12. CnuH-opbutanbHoe B3aumonencTeume.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

CnnH-opbuTtansHoe B3anMoaeiCcTBmE.

Tema 13. MarHMTHbIN MOMEHT 3/1IEKTPOHa.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

MarHUTHbIA MOMEHT 3N1EKTPOHA.

Tema 14. BD cucteMbl TOXOeCTBEHHbIX YacTUL,.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

B® cucTtembl TOXOECTBEHHbIX YacTuy,. [pencrasneHne BTOPUYHOro KBaHTOBaHUS. BO30HbI.
depmuoHbl. ObpaweHne BpemeHn B KM. BoipoxaeHne Kpamepca.

Tema 15. MeTon, LeHTpaNbHOro NONS B TEOPMU aTOMOB.
JNeKLMoOHHoe 3aHsiTne (2 4yaca(oB)):

MeTton ueHTpanbHOro nons B Teopum atomos. CeA3b Paccena-CayHaepca. ToHkas CTpykTypa
cnekTtpoB. Meton XapTtpu-®doka B Teopun atomoB. XuMmyeckas ceadb. Monekyna sogopoaa.

npaktnyeckoe 3aHsitne (2 4aca(os)):

Pacyet TepMOB KOHoMrypauunin HEaKBMBaNEHTHbBIX NEKTPOHOB. 3afayun no TemMe ua kHur [1,2,3] na
crnmcka OCHOBHOM nuteparypsbl (CM. n. 7.1)

Tema 16. KBaHTOBaHMe aneKTpoMarHUTHOro nons
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

KBaHTOBaHwue ANEeKTPpoOMarHnTHOro rnoJss. PeweHne ypaBHeHvu7| Makcsenna, HOpMasibHble
KoopaounHartbl, raMUIbTOHNAH. KsaHTOBaHwue. OﬂepaTOpr POXAOEHUNSA U YHUYTOXEHNSA (POTOHOB.

Tema 17. AnekTpuyeckoe AUMNONbHOE U3NyyYeHue.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

[MornoweHne n n3nyyeHne PoToHOB atoMamMm, COOTHOLEHNS DAHIWITENHA.
npakTnyeckoe 3aHsitne (2 4aca(os)):

OneKTprnyeckoe ounonbHoe nanyyeHve. 3agadm no teme m3s kHur [1,2,3] na cnmcka 0OCHOBHOM
nuteparypsbl (CM. n. 7.1)

Tema 18. Teopus ctonkHoBeHun. Meton BopHa. Pa3oBas Teopua paccessHMA. KoHTponbHas
paborta €3 no temam 11-18

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Teopwusa cronkHoBeHUn. Meton bopHa. dasoBas Teopust paccesHuS.
npakTnyeckoe 3aHsitne (2 4aca(os)):

KoHTponbHas no temam 11-18 (npumepsbl 3a8a4y cM. B M. 6).

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buaobi
N Pasnen Cemecrp| HEAENs | camocTosiTenbHOM [TpyAOEMKOCTL g‘:ﬂ%’g:;';?:;gzg;
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
noaroToBk
1 Tema 1. lNocTtynatbl 6 1 ﬂgﬂ aczug erg 5 noMallHee
" [KBAHTOBOW MeXaHWUKW. HU
aHTOBO exa 3a0aHus 3agaHune
noaroToBk
5 Tema 2. MaTpunyHas 6 5 ngﬂa?uﬁerg 5 JomalHee
" [KBaHTOBas MexaHuka. HU
a 3a0aHunA safaxme
PerncrpaumnoHHblii Homep 693914 DAEKTPOHHEH
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
rOTOBK
3 Tema 3. YpaBHeHue 6 3 Hgﬂaczugerg 5 noMallHee
' . H
lWpennHrepa 3ananms 3anaHve
Tema 4. CoOTHOWEHMS noarotoBka
MallH
4. |HeonpeLeneHHOCTH 6 4  |nomMawHero 2 ggu:Hm eee
eiri3eHbepra. 3a4aHns
K
Tema 5. CriekTp noAroToska oomallHee
NUHERHOro AomallHero 2 3apaHve
5. [rapMoHun4eckoro 6 5 3apaHus
" locumnnnaTopa. noaroToeka K
KoHTponbHas paboTta KOHTPOMBHOM ) KO'%TDOHbHaﬂ
€1 no Temam 1-4 pabote pabora
rOTOBK
6 Tema 6. KBaHTOBaHue 6 6 Hgﬂazgerc? 5 noMallHee
: . H
MOMEHTa UMnynbca 3ananms 3apaHve
Tema 7. 3apaya aosyx
Ten B KM. CnekTp 1 noaroToBKa
- [BONHOBbIE PYHKLNN 6 7 |nomawnero 5 nomaliHee
" [cBA3AHHbIX COCTOSIHMIA 3ajpaHve
3afaHus
9/IeKTpOHa B aTtome
BogopoAa.
Tema 8. Teopus noaroToBKa
MallH
8. |cTaumoHapHbIX 6 8 |momawHero 4 gg,u:Hm;e
BO3MYLLEHUIA. 3ajaHus
Tema 9. noaroToBska
MallH
9. |HectaunoHapHas 6 9 |oomawHero 2 ggﬂaaHM:e
Teopunsa BO3MYLLEHUIA. 3afjaHus
noarotoeka
MallH
Tema 10. YpasHeHve AomaliHero 2 ggﬂ,:HVI;e
10 Hwupaka. KoHTponbHas 6 10 |3ananHus
‘lpaboTta €2 no temam NnoaroToBka K
5-9. KOHTPOMBHOM 2 KOI%TpOJ‘IbHaﬂ
paboTe pabora
Tema 11. MomeHT
rOTOBK
11 |AMAyneca 6 11 Hgﬂa?ugerc? 2 fomalliHee
‘lpenaTuBnCTKOM 3agjaHuve
3anaHus
YyacTuubl.
Tema 12. noaroToBska
MallH
12.|CnuH-opbuTansHoe 6 12 |oomauwHero 2 ggu:Hmeee
B3aMMoencTeme. 3agaHus
o BK
13 Tema 13. MarHUTHbIN 6 13 ggﬂ;ﬂ:erc? 5 nomaliHee
. ) HI
MOMEHT 3/1eKTPOHa sananms 3apaHve
Tema 14. BO cuctembl noarotoeka
MallH
14.[TOXX0EeCTBEHHbIX 6 14 |(oomawHero 2 ggu:Hmeee
yacTtuu,. 3agaHus
Tema 15. MeTon nonroToeka
MallH
15.|ueHTpanbHOro nons B 6 15 |momauwHero 2 ggu:Hm:e
Teopun aTtoOMOB. 3agaHus
o SAEKTPOHHBH
PernctpaunoHHblii Homep 693914 08 VHUBEPCHTET
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Buabi
N dopMbl KOHTPONSA
Pasnen Hepens | camocrositensHon [TpymoeMKOCTb b
N AucumninHbl CeMechcemeCTpa paborthbl (B yacax) camoc;oﬁngebr:bHou
CTYL,EHTOB P
Tema 16. KsaHTOBaHwMe noarotoeka
16.|aneKTpoOMarHMTHOro 6 16 |oomauwHero 2 ggz:ﬁ;eee
nons 3afaHuns
Tema 17. noaroToeka
17.|9nekTpnyeckoe 6 17 |pomawHero 2 ggz::JMH: ©
OUNONbHOE N3NYyYeHMe. 3agaHus
noarotoeka
Tema 18. Teopvm il 5 foMallHee
CcTonkHoBeHun. Meton AoMatllHero 3agaHne
18 BopHa. ®azosas 6 18 3apaHus
‘(Teopusa paccesHus. NMOAroToBKa K
KoHTponbHas paboTta KOHTPOJIbHOW 2 KOI%TpOJ‘IbHaH
€3 no Temam 11-18 pabote pabora
Ntoro 44

5. O6pa3oBartenbHble TEXHONOrMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus
Kypc nekuwmii n npakTnyeckmne 3aHsTvs B rpynnax, coaepxamx oo 25 cTyneHToB

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. lNocTynaTtbl KBAHTOBOM MEXaHUKM.
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:
KommyTatopbl onepatopos. 3agaym no teme mu3s KHur [1,2,3] n3 cnmcka OCHOBHOW nnutepaTypsbl (CM. M.

7.1)

Tema 2. MaTpuyHaa KBaHTOBasi MeXaHUKa.
JoMallHee 3agaHue , NpuMepHble BOMPOCHI:
MmMnynbcHoe npepnctaeneHne. MaTtpuua nnoTHOCTY B SHEPreTUYEeCKOM npeacTasneHnn. 3agadm no

Teme 13 kHur [1,2,3] u3 cnucka ocHOBHOW nuTepartypsbl (CM. n. 7.1)

Tema 3. YpaBHeHue LLipeauHrepa.
JOMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:
TyHHenbHbIN agpdpekT. 3anaym no teme na kHur [1,2,3] N3 cnmcka oCHOBHOWM nuTepaTypbl (CM. n. 7.1)
Tema 4. CooTHOLLUEHUs1 HeonpepeneHHocTu MenseHbepra.
[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:
lMpencrtaeneHne B3anMooencTens. 3agaym no reme n3 KHur [1,2,3] s cnmcka 0OCHOBHOW nuTepatypsl

(cm. n.

7.1)

Tema 5. CnekTp NMHEMHOro rapMoHnyYeckoro ocumnnsatopa. KoHtponbHas paborta €1 no remam

1-4

JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:
3apaym no teme m3 kHur [1,2,3] n3 cnmcka OCHOBHOW nutepatypsbl (CM. n. 7.1)
KOHTponbHas paboTa , NpuMepHbie BONPOCHI:
[MpuMepbl 3anay cM. HUXe B nyHKTe lNMpoyee
Tema 6. KBaHTOBaHMe MOMeHTa UMnNynbca.
LoMallHee 3aJaHve , NPUMEpPHbIE BONPOCHI:

CnoxeHne MOMEHTOB. 3afaym no Teme u3s KHur [1,2,3] n3 cnmcka OCHOBHOW nutepatypsbl (CM. 1. 7.1)

Tema 7. 3apaua nByx ten B KM. CnekTp 1 BONHOBbIe (PYHKL NN CBA3AaHHbIX COCTOSIHUMN
aneKkTpoHa B aToOMe Bogopoaa.

PernctpaunoHHblii Homep 693914
Ctpanuua 10 n3 16.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

HenpepblBHbIA CNEKTP COCTOSIHMIA SNEKTPOHA B aTOMe Bogopoaa. 3agadun no teme us kHur [1,2,3] n3
crncka OCHOBHOW nuTepartypsl (CM. n. 7.1)

Tema 8. Teopusi cTaLMOHaPHbIX BO3MYLLLEHUHA.
LoMallHee 3afnaHue , NpUMepHbIe BOMPOCHI:

CexynsipHoe ypaBHeHne. Meton Putua. Meton nuHeliHbIx KoMOHaumii. 3agaydm no TeMe U3 KHUr
[1,2,3] n3 crnincka OCHOBHOW nuTepaTypsbl (CM. . 7.1)

Tema 9. HectaumoHapHasi Teopusi BO3MYLLLEHUN.
LOoMallHee 3afaHre , NPUMepPHbIE BONPOCHI:

Anmnabatnyeckue Bo3myLieHns. 3aaaym no teme ua KHur [1,2,3] M3 cnucka 0CHOBHOM nnTepaTypbl
(cM.n.7.1)

Tema 10. YpaBHeHue Oupaka. KoHTponbHas paboTta €2 no remam 5-9.
JoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Anrebpa matpuy Oupaka. 3agaym no Teme 3 KHur [1,2,3] n3 cnmcka OCHOBHOW nutepatypbl (CM. .
7.1)

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

[MpuMepbl 3ana4y cM. HUXe B nyHKTe [Npoyee

Tema 11. MomeHT mMnynbca pensiTUBUCTKOWN YacTULLbI.
JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

CaoiicTBa onepatopos cnvHa. 3agayn no reme ua kHur [1,2,3] n3 cnmcka OCHOBHOWM nutepatypbl (CM.
n.7.1)

Tema 12. CnuH-opbutanbHOe B3aumonencTeme.
JoMalwHee 3afaHune , NpUuMepHble BONpPOCHI:

MaTpuyHble aNeMeHTbl raMubTOHMaHa CNH-opbuTanbHOro B3aMMOAENCTBUS. 3aaaqm no Teme u3
KHur [1,2,3] 3 cnucka oCHOBHOM nuTepatypsbl (CM. n. 7.1)

Tema 13. MarHUTHbIN MOMEHT 3N1€KTPOHA.
JoMallHee 3anaHune , NpuMepHble BONpPOCHI:

BaanMmogencTeme anekTpoHa ¢ MarHMTHbIM nonem. 3agaydm no teme na kHur [1,2,3] n3 cnmcka
OCHOBHOW nuTepaTtypsbl (CM. . 7.1)

Tema 14. Bd cucteMmbl TOXOeCTBEHHbIX YacTuL,.
JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

Onepatopbl PU3MYECKNX BENNYNH B NPEACTABNEHNN BTOPUYHOIO KBAHTOBaHUS. 3a4a4m No Teme 3
KHur [1,2,3] 3 cnucka ocHOBHOW nuTepatypsbl (CM. n. 7.1)

Tema 15. MeTon LeHTpanbHOro nonsi B TeOpmMu aTOMOB.
JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

Pacyet TepMOB KOHGoMrypauunin 9KBMBaNEHTHbIX 9N1EKTPOHOB. 3aaaym no teme m3 KHur [1,2,3] na
crnmcka OCHOBHOM nutepartypsbl (CM. M. 7.1)

Tema 16. KBaHTOBaHMe 3/1eKTPOMarHUTHOro nons
LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

KannbpoBoyHas nHBapuaHTHOCTb. 3ada4m no tTeme n3 KHur [1,2,3] n3 cnucka oCHOBHOIM nuTepaTypbl
(em.n.7.1)

Tema 17. dnekTpnyeckoe AUMONIbHOE U3NyyYeHue.
LoMallHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

CnoHTaHHbIE aNEeKTPUYECKE ANNONbHbIE NEePexonbl. BbIHYXOEHHbIE 9aneKTpu4eckmne AnnonbHble
nepexonbl. 3a4ayv no Teme n3 kKHur [1,2,3] M3 cnmcka oCHOBHOWM nuTepatypbl (CM. n. 7.1)

Tema 18. Teopusa ctonkHoBeHU. MeTton BopHa. ®a3oBas Teopusi paccesHusi. KoOHTponbHas
paborta €3 no temam 11-18

JOoMallHee 3aaHune , npnuMepHblie BONPOChHI:

dopmyna Pesepdopaa. 3agaym no reme u3 KHur [1,2,3] n3 cnmcka 0OCHOBHOWM nuteparypsbl (CM. M.
7.1)

KETPOHHBH
B_EPCHTET
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:
[MpuMepbl 3apay cM. HUXe B nNyHKTe lNpoyee
Tema . UToroeas doopma KOHTpons

[MpvMepHble BOMPOCHI K 3K3aMeHy:
PernameHT 6annbHO-pERTUHIOBO CUCTEMDI:
KoHTponbHas pabota €1 - 15 6annos
KoHTponbHas pabota €2 - 20 6annos
KoHTponbHas pabota €3 - 15 6annos
Ok3ameH - 50 6annos

MpuMepHble 3a8a4n Anst KOHTPONbHbIX PaboT.

1. Bblyncnutb KomMmyTartop [pz,lz*2], roe |1z - onepaTtop npoekun MOMeHTa uMnynbca, u pz -
KOMMNOHEHTbI MMMyNbCa YacTuLbl B 0eKapTOBON CMCTEME KOOPAMHAT.

2. Haintn 3HadveHve goyHkumm F(x)=exp(ia*px)*(x-2)"2 npn x=1 (px - oneparop npoekunn nMmrnynosca
Ha OCb X).

3. Haiitn cpenHee 3Ha4yeHMe KMHETUYECKO SHEPrN 3NEeKTPOHAa B aTOMEe BOAOPO4a B OCHOBHOM
COCTOSIHUW.

4. Onepatop MamMmnbTOHa YacTuLbl CO CnMHOM S=1/2 paseH H=a*Sx+b*Sy, BonHoBas yHKLMS
yactuubl paBHa (A; B). C kakoln BEpOSITHOCTbIO YacTMLa HaxoOnTCs B OCHOBHOM COCTOSIHUN?

5. Haiitn pacnpeneneHne BepoSTHOCTEN O/ KOMMOHEHT UMMy/bca YacTuLbl, eCNn €€ BONHOBAas
doyHKLMA paBHa A*exp(-a*(x"2+y"2)-ib*z).

6. Hantu pacnpeneneHne BepoaTHOCTEN A1 KOMMOHEHT UMMynbca IMHEMHOr0 rapMOHMYECKOro
ocuMnNnaTOpa C MacCcom m 1 4YaCTOTON W B OCHOBHOM COCTOSIHUN.

7. HainTn pacnpeneneHne BepOSTHOCTEN A1 KOMMOHEHT UMMy/bca MMHEAHOrO rapMOHNYECKOrO
OCUMNNIATOPA C MacCo M 1 HYaCTOTON W B MEPBOM BO30Y>XXIEHHOM COCTOSIHUM.

8. Haitn sHepruo COCTOSHNIA C HyNEBbIM MOMEHTOM MMMYbca AN YacTuLbl C MACCon M, ecnu
NoTeHUManbHas SHepPrus YacTuLbl paBHa Hy/o BHYTPU cdiepbl C paanycom a u 6ECKOHEYHO
6onblas BHe 310N cpepb!.

9. Haiitn BeposiTHOCTb NpebbiBaHMSA 3NeKTPOoHa B KNAcCUYecKn 3anpeLeHHoin obnactu (1.e. B
obnacTu, B KOTOPOIA ero NonHas sHeprusi MeHblle NoTeHUManbHOW 3HEePrumn) B OCHOBHOM COCTOSIHUN
aTtoma BoJopona.

10. HainTn ypoBHM 3HEPrum 1 BOMHOBbIE (PYHKLIMM YaCTULLbl C MOMEHTOM MMNynbea =1, ecnu
raMmunbTOHMaH YacTtuubl paseH H=b*Iz"2+b*(Ix"2-ly"2),

roe a nb - nocTosHHbIE.

11. Hail'Tn cpeaHee 3HaYyeHMe NoTeHUManbHoM SHeprm anekTpoHa B aToMe BOA0OPOAa B OCHOBHOM
COCTOSIHUN.

12. Hantm koadpdomumeHT oTpaxeHns 4acTuLbl C Macco m OT NOTEHLUMaNbHON SAMbl
(NoTeHuManbHas 3Heprus YactTuubl NPV OBUXEHUN BAOSb OCY X paBHa Hy/o Be3ne, KpoMe obnactu
O<x<a, roe oHa pasHa -U, U>0).

13. BonHoBas cyHkums yactmubl ¢ maccon M pasHa Cexp(-r/p). Haintn cpenHee 3HayveHne
KWHETUYECKOW 3HepPrnumn Yactumubl.

14. lNoTeHumanbHasa sHeprusa YactTuupl ¢ Macco m pasHa V(x)=a|x|. OueHUTb 9Hepru OCHOBHOIO
COCTOSIHWS, NCNOMb3Ys COOTHOLWEHWE HeoNnpeaeneHHOCTH.

15. [aMUNbTOHMAH YacTuLbl B 31eKTPOMarHMTHOM none ¢ noteHunanamm A(r,t), phi(r,t) paseH
H=(p-eA/c)"2/2m+e*phi. HainTn onepartop yckopeHus 4acTuLbl.

BUNETbI K 9K3AMEHY

1. Teopus paccesHus. Meton BopHa.

MpencTaenerne Nein3eHbepra.

2. [InOTHOCTb NOTOKA BEPOSATHOCTN.

BblHyXOEHHblEe aneKTpuyeckme AnnonbHble Nnepexonpl.

KETPOHHBH
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3. Monekyna Bogopona.

TeopeMbl OpeHgoecTa.

4. Ycnosusa kBaHToBaHuS bopa.

CTtaumoHapHble COCTOSHUS

5. YPOBHM 3HEpPrum NMHENHOro rapMOHNYECKOro ocumnnsaTopa
CobCTBEHHbIE (PyHKUMM OnepaTopos Iz, 12

6. Teopusi eCTECTBEHHOW WUPWHbI IMHWIA

KBaHTOBaHME 31eKTPOMarHMTHOro NoNs. SHEPrus u UMNynbC POTOHOB

7. Teopus cTaumoHapHbIX BO3MYLLEHWNA. BbIpOXOEHHbIN YPOBEHDb SHEPTM
CsowicTBa onepaTopoB PU3NYECKNX BENNYMH

8. BropuyHoe kBaHTOBaHune. depMnoHbI

CooTHoweHns HeonpeeneHHocTen eliseHbepra

9. Teopus HecTaLMOHAPHbIX BO3MYLLEHWI

3apada OByX Ten B KBAHTOBOW MeXaHuke

10. MoMeHT konuyecTsa ABMXEHUS PENSTUBUCTCKON YacTuubl. CnvH. CnnHOPLI.
Teopus npencrasneHnin

11. CnoHTaHHbIe aneKkTpuyeckme AunosbHble Nnepexonbl

KBaHTOBaHME MOMEHTa KONM4YecTsa ABUXEHMUS

12. CnnH-opbuTanbHoOe B3aMMoaeNCcTBME

Onepartop nmnynbca

13. YpaBHeHue Naynn. MarHMTHbI MOMEHT 3NeKTpoHa

YeTHOCTb COCTOSHUI YacTULbl B LLIEHTPaNbHOM none

14. Onepatop obpauleHns BpemeHn. Teopema Kpamepca

PeweHwne ypaBHeHus dupaka ons cBoboagHoOM YacTuupl

15. InCKpeTHbIN SHepreTUYecKuin cnekTp artoma sogopoaa

YpaBHeHve Hupaka

16. BropuyHoe kBaHTOBaHWe. BO30HbI

MartpunyHoe npencrasneHne onepaTopos KOMMNOHEHT MOMEHTa UMMy bca
17. BonHoBble QOYHKLMM CUCTEMbBI TOXOECTBEHHbIX YacTuL,

KBaHTOBbIE NEpexoabl B HENPEPbLIBHOM CNEKTpe

18. Teopus camocornacoBaHHOro Nons B atToMax

Onepatopbl CKOPOCTEN N3MEHEHNS OU3NYECKMX BETNYUH

19. da3oBas Teopust paccesHns

TyHHenupoBaHve

20.0Onepartopbl CKOPOCTEN NBMEHEHNS (PUINYECKMX BENNYNH
BapvaunoHHbI MeTon, B KBAHTOBOM MEXaHuke

21. Teopus cTaunmoHapHbIX BO3MYLLEHUI. HEBBLIPOXOEHHbIV YPOBEHb SHEPrun
CnoxeHvne MOMEHTOB.

22. Teopus cTaunmoHapHbIX BO3MYLLEHUIA. BbIpOXAEHHbIN YPOBEHb 3HEPrun
O6MeHHOe B3anMoaeincTeme

7.1. OcHOBHas nuTteparypa:
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1. Koyenaes b.W. KeaHToBas teopus: koHcnekT nekunii / B. W. Koyenaes; KasaH. dpenep. yH-T, IH-T
ousnku, Kag teopet. pusmnku.-[2-e nsa., nepepad., non. un ncnp.].-KasaHb: [KazaHckuii
yHusepcuteT], 2013.-222 c.

2. NaebinoB A.C. KBaHTOBas MexaHuka: y4ebHoe nocobue. [OnekTpoHHbI pecypc] - CMN6: BXB
Metepbypr, 2011. - 704 c. Pexum goctyna: - http://znanium.com/bookread.php?book=351130

3. duauka. BonHosas ontuka. KBaHToBasi nprvpoaa nany4yeHus. OneMeHTbl aTOMHOW 1 S0epPHOA
ouauku: Yueb. noc. / C.M.KysHeuos, A.M.Jlugep - 3-e nsa., nepepab. n gon. - M.: By3os. y4yeb.:
HUL MH®PA-M, 2015 - 212 ¢.: 60x90 1/16.(n) ISBN 978-5-9558-0350-0, 500 k3.
http://znanium.com/bookread.php?book=438135

7.2. JlononHuTenbHasa nuteparypa:

1. Conosbes O.B. 3agayn no KBaHTOBOW MeXaHUKe: BONHOBbIE (PYHKLUMM 1 onepaTopbl (y4.-METOA.
nocobue). [OnekTpoHHbIn pecypc] - 2013. - KasaHb. - KINDY. Pexum poctyna:
http://kpfu.ru/docs/F1064181181/Zadachi_po_kvantovoi_mehanike.Volnovie_funkcii_i_operatori.pdf

2. bopucéHok C.B., KoHgpatbes A.C. KBaHTOBas cratuctnyeckas mexaHuka. M.: duamatnut, 2011.
- 136 c. http://e.lanbook.com/view/book/2672/

7.3. UHTEepHeT-pecypcChbl:

Lecture notes in Quantum Mechanics. D Cohen - arXiv:quant-ph/0605180
MeToamyeckme matepuansl kadpenpbl TP - http://www.kpfu.ru/main_page?p_sub=8205
HoBas anekTpoHHas 6ubnmoteka - http://www.newlibrary.ru

Ob6pasoBatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html

Cant kadpenpbl TeopeTuyeckon gouankm - http://www.kpfu.ru/main_page?p_sub=5721
9bC KHura®oHg - http://www.knigafund.ru

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHBI(MOOYNS)

OcBoeHure gncumnnuHbl "KBaHToBas MexaHuka" npegnonaraet UCnonb3oBaHne crneayouero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOWUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin BuaAeo n ayamno
nHGopMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX AOKYMEHTOB. TUNoBas KoMnnekrauus
MyNbTUMEAVNAHOW ayANTOPUN COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXE MHTEPAKTMBHOW TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He HuXxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepAerChl
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBbiM
3NEMEHTOM yNpaBNeHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONMHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Kku
obyyarowwmxcs B yO06HON 1 OOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
WNHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BAHMEM B NnpoLecce 0by4yeHns BCex
KopropaTtusHbIX pecypcoB. MynbTumeoniiHasa ayamTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbloTEpHOE 060pyn0OBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3naHnsa pOCCUACKUX PerMoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbI AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM henepanbHbIX FoCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Beayumx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLUMMNINHBI UIMEETCS B HAMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe MapatenbcTtea "MlaHb" , AOCTYMN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHom nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepruoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmsam no MakCManbHOMY KONMMYECTBY NPOoUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

Y4ebHble ayantopun ansi NpoBeAeHns NEKUMOHHBIX Y MPaKTUYECKUX 3aHSATUIA.
Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmmn ®rOC BIMO 1 y4ebHbIM nnaHoM no

HanpasneHutio 011800.62 "Pannoduamka” n npodonnio noarotoBku TenekoMMyHKaUNOHHbIe
CUCTEMbl N NHQDOPMALMOHHbIE TEXHOOTNN .
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ABTOpP(bI):

ManknH B.3.

Balibekos 3.U.

" 201 __ .
PeueH3eHT(bl):

Koyenaes B.U.

" 201 __ .
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