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MHNOACHUTEJBHASA 3AIINCKA
1. MecTO IMCHUIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl
Hacrosmas paboyas nporpaMMa AUCHUIUINHBI (Jajiee mporpamma) pa3paboraHa B COOTBETCTBHU

¢ (enepambHBIM TOCYJIAPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM BBICHIET0 0Opa3oBaHUS —
O0akanaBpuatom (PI'OC 3++) mo wnampasnenuto mnoarotoBku 44.03.01  Ilemarormyeckoe
oOpa3oBaHHe, YTBEp)KIEHHBIM IpuKazoM MuHuCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
@enepanun ot 22 ¢espans 2018 r. Ne 121 (3apeructpupoBan B Muntocre Poccum 15 mapra
2018 1. Ne 50362), c¢ yuerom mnpodeccuoHanbHbix craHgaptoB 01.001 Ilemaror
(memarormyeckasi JeATENBHOCT, B cepe JOMIKOIBHOTO, HAYaIbHOTO OOIIEro, OCHOBHOTO
obmiero, cpemHero o0miero oopa3oBaHus) (BOCIUTATENb, YUUTENb), YTBEPKACHHOTO MPUKA30M
Muntpyaa Poccun ot 18.10.2013 Ne 544H (¢ u3m. ot 05.08.2016) (3apeructpupoBan B MuHiocte
Poccuu 06 nexabps 2
013 r. Ne 30550), 01.003 Ilemaror DOMOJHUTEIBLHOTO OOpa30BaHMs JETE€d W  B3POCIBIX,
yTBepkACHHOro mpukazomM Muntpyaa Poccum ot 08.09.2015 Ne 613H (3apeructpupoBaH B
Muntocte Poccuu 24 centsaOps 2015 1. Ne 38994), cormacHo y4eOHOro IiaHa mOATOTOBKHU
OakanmaBpoB 1o HampasneHuo 44.03.01 Ilemarormueckoe oOpa3oBaHWE, HAINPABICHHOCTb
(npoduip) Ousuka.
JucuuniauHa OTHOCHUTCA K BapUAaTHBHOM YacTH y4eOHOro IuTaHa (MHICKC
Bb1.0/111.05.01.02.02).
Juctunnuna «KBaHTOBas MeXaHHMKa» HU3y4aeT JKCIEPUMEHTATIbHBIE M TEOPETHYECKHE

METO/bI U3YUYEHUS SBJICHUNH MUKPOMHUPA, BKIIOYAsi IPOSIBIECHUS! KBAHTOBBIX CBOMCTB aTOMOB U
MOJIEKYJ, TpPOLECChl H3JIy4eHHUs | TOIJIOUIEHMs] CBeTa, B3aUMOJAEHCTBHE aTOMOB C
AJIEKTPOMAarHuTHBIM TojieM. B 1aHHON mporpaMMme akieHT jenaeTcss Ha 0a30BbIX METoAax
TEOPETUYECKOTO ONMCAHUS KBAHTOBBIX SBJICHUHA B HEPENATHBHCTCKOM NpUOMMKeHUH. B
mpolrecce M3y4eHUs JAaHHOTO pasfena CTYJIEHTbl BHIAT Kak (PU3MYECKHe TEOpUH JaroT
a/JIeKBaTHbIE OTBETHl Ha MOBEJCHHE KBAaHTOBBIX YAaCTHUI[ B 3a/laHHBIX YCJIOBHAX, Y CTYJEHTOB
pa3BHUBaeTCA €CTECTBEHHOHAYYHOE MHUPOBO33PEHHE Ha I103HABAEMOCTh OKPY KAIOILEro MUPA,
BO3HUKACT IOHUMaHHE MPAKTHUECKOW 3HAUNMOCTH KBAHTOBOW (PM3UKHU JIJIs1 TEXHOJIOTHYECKOTO
IIporpecca 4€a0BeueCcKON [IUBHIN3ALNH.

1.2. O6mas Tpy10€éMKOCTh THCHMIUIMHBI cocTaBisieT 3 3au€tHbiX enuHull (108 wac.),
OTHOCHTCS K BApUaTUBHOM YyacTH y4eOHOro mjiaHa oOpa3oBarenbHOM nporpaMmMbl. KonnyecTBo
9YacoB, OTBEIEHHBIX Ha KOHTAKTHYIO paboTy (paznuuHble (POpMBI ayTUTOPHON paboThI) C
npernoiaBaTeneM cocranisier 36.3 yaca, Ha BHeay JUTOPHYIO paboTy cTyaeHTa orBoauTes 71.63
qaca.

1.3. llean 1 3axa4y JAUCHUILITHHBI

enpt0o  W3y4deHHs  JUCHUIUIMHBL  sBIseTcs  (QOpPMHpPOBaHHE Y  CTYICHTOB
o0uienpogeccHoHaNbHBIX U MPO(ECCHOHATbHBIX KOMIIETEHIIUN MPU H3y4YE€HUU OCHOB KBAHTOBOM
teopun. llenplo mpemomaBaHUs JaHHOTO Kypca SIBISETCS HEOOXOAMMOCTh C(HOPMHPOBATH Yy
CTYJEHTOB €MHYI0, CTPOIHYIO, JOTHYECKH HETPOTUBOPEUMBYIO (PU3NYECKYIO KAPTUHY KBAaHTOBBIX
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SBJICHUI B HEPEJIATUBUCTCKOM MPUOJIMKEHUH, KaK YaCTH €CTECTBEHHOHAYYHON KapTUHBI MUpPa, U
YMEHHUH UX UCII0JIb30BaTh B 00Pa30BaTEIbHON eI TEIbHOCTH.

Co3naHue TakoW KapTHUHBI MPOMCXOTUT IOATAMHO, IyTeM OOOOMICHHUS 3KCIIEPHUMEHTAIBHBIX
JAHHBIX, HA UX OCHOBE IIOCTPOEHUE MaTeMaTHUECKUX MO/IeJIel HabIt0JaeMbIX SIBJICHUH, CO CTPOTUM
000CHOBaHUEM MPHUOIMKEHHUI U PaMOK, B KOTOPBIX 3TH MOJIEH AeHCTBYIOT. HeoOX0a1MMo HayuuTh
CTYJIEHTOB OCHOBAM MAaTEMaTUYECKUX IIOCTAHOBOK 3a/Ja4, IIPOBEIECHUS PACUETOB C IOCIELYOLIIUM
AQHAJIM30M U OLICHKOM IOJyYEHHBIX PE3YJIbTaTOB.

1.4. IInanupyemble pe3yabTaThbl 00y4eHHUsI.
N3yvyenne nuCHUIIMHBI HAIPABJIEHO HA (POPMHUPOBAHHUE CICAYIONIUX KOMIIETCHIIUIM:

OIIK-2 - Cnioco0eH yyacTBOBaTh B Pa3pabOTKE OCHOBHBIX U JIOTIOJIHUTEIbHBIX 00Pa30BaTEIbHBIX
nporpamMM, pa3palaThiBaTh OTIECIBHBIE MX KOMIIOHEHTHI (B TOM YHCJIE C HCIOJIb30BAaHHEM
MH(POPMALlMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUIA);

OIIK-5 - CriocoOeH oCyIIeCTBIATh KOHTPOJIb U OLIEHKY (POPMUPOBAHUS Pe3yIbTATOB 00pa30BaHHS
o0yyaroIuxcs, BbIABISATh U KOPPEKTUPOBATH TPYTHOCTH B 00yUEHUH;

[IK-2- CmocobeH mojyiep)KuBaTh OOpa3bl W I[EHHOCTH COIMAIBHOTO ITOBEACHHS, HABBIKU
MOBEJICHUSI B MUPE BUPTYaJIbHON PEaIbHOCTU M COLIUANIBHBIX CETAX.

Tabmuna 1.

«[Inanupyemble pe3yabTaThl O0yUeHUs»

38}13‘[]/1 OCBOCHUSA TUCHUIIJIMHBI HﬂaHI/IpyeMbIe pPe3yabTaThbl Oﬁy‘leHHﬂ mo KOZI pe3yjabTara

AUCHHUIJIMHE (1eCKPUIITOPbI) o0yueHust

(koMmeTeHus1)
3aoaua  TlomydeHume  ©a30BBIX | 3HATH: IIpoexyus 3a0auu
3HaHHI>i, OCBOECHUE METOZOB | ~ (DYHI[aMeHTaJII)HI)Ie NpEACTABJICHUA | HA KOMnemeHYyuu
pemeHus  QU3MYECKMX  3a1ad, KBaHTOBOM MEXaHMKH U ucnoasdyemsie | OIIK-2, OIIK-5,
TEOPETHYECKHX HaBBIKOB | MATEMATHYCCKUE METOIBI, _ | TIK-2.
OOBACHEHHS  SIBIEHMH  DH3MKH | - TpaHuIBl TMPUMEHUMOCTH KBaHTOBOM

TEOPHH;

MHKpPOMHUDPA.

dusnueckue OCHOBBI, HCIIOJIB3YCMBbIC IJIA
OG’BS[CHCHI/IS[ KBAHTOBBIX HBHGHHﬁ;

- MGTO,Z[I/IKI/I PCHICHUA TUIIOBBIX 3a/4a4.
YMers:

-Hcnons3oBaTh 6a30BbIC
MPEJICTaBICHUS] KBAHTOBON (DU3UKH ISt
OO0BSCHEHUS CTPYKTYPBI CIIEKTPOB H
CBOMCTB aTOMOB;

-apryMEHTHUPOBATH HAYYHYIO ITO3HIIHAIO
IpH aHau3e HHPOPMAIUH PEAMETHON
obnacru;

- CTPYKTYypHUpOBATh

nH(pOpMAITHIO O SBJICHUIX MUKPOMHPA,
UCIIOJB3YSl HAYYHBI METOT
HCCIICIOBAHMUS;

- IPUMEHSATH Pa3HOOOPa3HbIE METOTUKH
(busmyeckue 1 MaTEMaTHICCKUE)




PCICHUS TUIIOBBIX 3aa4.

Bnaners:

-OCHOBaMHU TEOPETUUECKOTO u
MaTeMaTH4YeCKOro arrmapaTra KBaHTOBOM
MEXaHUKH,

- METOJMKOW 00pa3oBaTeIIbHON 1
KYJIbTYPHO-TIPOCBETUTEIHLCKOMN
NEATeTLHOCTH B 00JacTH  (U3HKHU
MUKPOMHUPA;

-METOJIMKaMH PEIICHUS 3a/1a4;
-HaBBIKAMH PEIICHHS 33]1a4, C TTIOMOIIIHIO
CIICIIMATU3UPOBAHHBIX MATEMAaTHUYECKUX
naketoB Scilab, Octave u ap.

1.5. KoHTpoJb pe3yjibTATOB OCBOECHH Sl JUCHUNJIHMHBI.

B X0A€ HU3YUCHHUA IOUCHUIINIMHBI HCIIOJB3YIOTCA TaKHWC MCETOAblI TCKYIICTO KOHTPOJIA
yCIIEBaEMOCTH KaK YCTHBIM OIpOC, pelieHue GU3NYEeCKUX 3a7ay, BHIIOJHEHHE KOHTPOJIBHBIX
pabot. @opMa UTOrOBOTO KOHTPOJIS — IK3aMEH.

OueHouHbIE CpeACTBa Pe3yJIbTaTOB OCBOEHUS JUCLMILIMHBL, KPUTEPUH OLIEHKH BBITIOJTHEHUS
3a[[aHI/H>'I MNpEaACTaBJICHBL B pasaciic «q)OHIH)I OLCHOYHBIX CPCACTB I IMPOBCACHUA
MIPOMEXYTOUYHOM aTTeCTalMu»: - penieHre (GU3MYeCKuX 3a]iad, YCTHBIN ONpOC, BHIIOIHEHHE
KOHTPOJIbHBIX 3a/IaHUH.

1.6. Ilepeyenb o0pa3oBaTeJbHbIX TEXHOJOTHH, HCIOJb3yeMbIX IPHM OCBOCHUH
AUCHHUIINHBI

CoBpemeHHOe oOOpa3oBaTelbHbIE TEXHOJOTMH. B mpoluecce OcBOeHUS AMCHMILIUHBI
UCHOJIb3YIOTCS pa3HO0Opa3HbIe BUIbI IEATEILHOCTH 00YUaIOIIMXCsl, OpraHU3alOHHbIE (POPMBI
1 METOJbI O6y‘I€HI/I$II JICKIINUH, na6opaTopHHe 3aHATUA, CAMOCTOATCIIbHAA, HHAWBUAYAJIbHAad U
rpynmnoBast (GoOpMbl OpraHM3allid y4eOHOH JAeATeNbHOCTH. OcBocHME AMCLMIIIUHBI
3aKaHYMBAETCS K3aMEHOM.

3. OPTAHU3ALIUOHHO-METOANYECKHUE JOKYMEHTbDI
3.1.1. TexHosioruyeckasi Kapta o0yueHus JucuuiIuHe «KKBaHToBasi MexaHnka»

(oO1mast TpyA0€MKOCTh AUCHIHUTUIHHEI 3 3.€.)



HaumenoBanue Bcero AyYJIUTOPHBIX YaCcOB Bueayn | ®opmbl
pa3ziesioB U TEM YacoB | peero | Jlex- | KPD | JlaGo- | HUTOP- | KOHTPO
1o par. HBIX nst
paGor | UacoB
Mopnyas 1. Mamemamuueckue 0CHO8AHUA K6AHMOBOU MEXAHUKU U HA306ble MoOelU
1.1. OcHoBHbIE 14 4 2 2 10 YcTHbl
i
MOJIOKEHUS W TIOHATHUS
oTpocC.
KBAaHTOBOU MEXaHUKHU. Pemen
ue
BosnoBas HKLHS
Pymxn duznue
Omnepatopsl CKUX
3az1ad.
(bu3MYECKUX  BEIHYUH
Kontpo
CnekTpasibHasi  3ajaya JbHAS
. paboTta
SIBHBII BUJ ONIEPATOPOB
(bu3NYeCKUX  BEIUYUH
CocrosiHus c
onpeieICHHBIMU
3HAYCHHUSIMU
(bu3MUecKoil BETUYMHBI
CooTtHomeHne
HEOIPEIETIEHHOCTEM.
1.2 KsauroBsas | 18.67 4 2 2 14,67 | YcrHBEI
i
JUHAMUKa YpaBHEHUE
orpoc.
[Ipenunrepa. Pewren
ue
CranuoHapHsbie
duznue
COCTOSIHUSI. YpaBHEHHUE CKUX
3a/1au.
HETMPEPBIBHOCTH.
Kontpo
Junamuka CpeIHUX TBHAs
pabora
(Gbu3NYECKUX BEJIMYHUH.
Teopembr  Dpendecra.
3aKOHbl ~ COXpaHEHHS.
CBsi3b cUMMETpUU €
WHTETpaJlaMu
JIBUKCHHSI.
1.3. T'apmonmueckuit | 12 4 2 2 8 VYcTHbl
i
ocuuiuiATop. Onucanue
orpoc.
Ha S$3BIKE€ ONEPaTOpPOB Pemien
ue
POXKICHUS u




yHUYTOXKEHUsA. CIeKTp duznue
CKUX
SHEPTHUH, TJIaBHOE sanau
KBaHTOBOE YHCIIO. Kontpo
JbHAS
BonHoBble  QyHKIMH. pabora
CpaBuenue
KJIACCUYECKOI0 u
KBaHTOBOT'O
TapMOHHYECKHUX
OCLIMJUISITOPOB.
Teopema BHpHaJa.
[IpaBuna orbopa.
HNuTencuBHOCTD
JUTIOIBHOTO
W3ITYYCHUS.
1.4.1. IlpsmoyrosbHas YcTHbl
i
MOTEHIIUAIbHAs aMa onpoc
(crarmmoHapHbIie Pemen
ue
COCTOSIHHUSI). usiac
[TpoxoxxaeHne YacTUIbI CKUX
. 3azad.
gyepe3 MpsAMOYTOJIbHBIN KoHTpo
MOTCHINATBHBIN TBHAS
abota
Oapbep. p
Koadduunentsr
MIPOXOXKICHUS u
OTPaKCHHUS.
1.4.2. JBmxenue YcrHbI
i
YaCTHUIIBI B onpoc
chepuuecku- Pemen
ue
CHMMETPUYHOM  TIOJIe (usue
(IMCKpETHBIA CHEKTD). CKHX
3a1ad.
CoOcTBEeHHBIE 3HAUCHUS KoiTpo
(rmaBHOE KBaHTOBOE JIbHAs
paborta
YUCJIO,  OpOWTAIBHOE
KBaHTOBOE qHCIIO,




MarHMTHOE KBaHTOBOE
YHCII0) U COOCTBEHHBIC
dbyuknum (chepudeckue
u paauaibHbIC).
IIpencrasnenue 0
«KBAaHTOBBIX OpOUTAXY.
Monyab 2. Onucanue KOHKpemHbIX MUKPOCUCHEM
2.1. JBuxenne | 8 2 2 2 YcrHbl
71
YaCTHUIIBI B
orpoc.
KYJIOHOBCKOM noie Pemen
(IMCKPETHBIM  CIIEKTD) 1e
p p)- buzuue
ATtoMm BOJIOPO/IA. CKHUX
3amad.
CrekTpanbHble  CepUU
KonTpo
Jlaiimana,  banbMmepa, JIbHas
abora
[Tamena. CriexTpsl p
BOJIOPOJOTIOIOOHBIX
aTOMOB.
2.2. CnuH »>7nexTpoHa. | 8 2 2 2 YcTHbl
YpaBHeHue [Taynu. 151
DddexT 3eemana. ornpoc.
Pemen
ue
buznue
CKUX
3azad.
2.3. Ompir llrtepna u | 7 2 2 2 YcTHb
I'epnaxa 171
orpocC.
Pemen
ue
duznue
CKHX
3az1ad.
2.4. Teopus | 8 2 2 2 VYcTHbI
BO3MYIIICHUM 0e3 i
BbIpOXKAeHUA. Teopus OIIpoC.
BO3MYIIECHUI c Pemien
BBIPOKJICHUEM. ue
[Tpumep. Pacmennenue buznue
JBYKPAaTHO CKHX
BBIPOKJIEHHOTO YPOBHSI. 3ajad.
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KonTpo
JbHAs
pabora
2.5. ToxnecrBeHusie | 8.33 4.33 2 0.33 2 4 YcrHE
i
yacTuipl. CuMmerpus onpoc.
BOJIHOBOI byHKINN Pemen
ue
TOXIECTBEHHBIX (usue
YaCTHIL. bo3onsl, CKUX
dbepmuonbl.  [IpuHnun At
[Taynu.
I'enuenoio0OHbII aToM.
Htoro 108 36.33 18 0.33 18 71.67

3.1.2. Conep:kanne 0OCHOBHBIX Pa3/1eji0B U TeM THCHHUIIINHBI
Moayas 1.

Tema 1.1. OcHOBHBIE MTOJIOKEHUSI U TIOHATHS KBAHTOBOW MEXaHUKH.
BonnoBass ¢ynknus Onepatopsl ¢usnueckux BenuuuH CrekTpaibHas 3agada SIBHBIH BUI
ornepaTopoB ¢usznyeckux BeJWYUMH COCTOSHHSA C ONpPEIEICHHBIMH 3HAYEHUSIMHU (U3HUECKON

Bean4rHbI COOTHOIIEHUE HEONIPEIETIEHHOCTEMN.

Tema 1. 2. KBanToBas nuHamuka Y paBHeHue llpenunrepa. CtanmoHapHble COCTOSHUS. Y paBHEHHE
HenpepbIBHOCTH. JIMHaMuka cpegHux (u3nyeckux BelMWYMH. TeopeMmbl OpeHpecTa. 3aKOHBI

COXpPaHCHUA. CBs3b CUMMCTpPUH C MHTETpaJIaMU ABHUKCHUA.

Tema 1.3. T'apmonmueckuit ocruuisitop. OmnucaHue Ha S3bIKE OMNEPaTOPOB POXKACHUSA H
yHUUYTOKeHUs. CIEeKTp SHEpruM, IJIaBHOE KBaHTOBoe uucio. BonHoBele ¢yHkuuu. CpaBHEHHE
KJIACCMYECKOI0 U KBAHTOBOT'O TApMOHMUYECKUX OCHHILIATOPOB. Teopema Bupuaia. [Ipasuna ordopa.

NHTeHCcnBHOCTH JUITIOJIBHOTO U3JTYUCHUA.

Tema 1.4.1. IlpsmoyrosibHasi NMOTEHLMANbHAs siMa (cTalMoOHapHble cocTosHusA). [IpoxoxneHue
YacTHUILIbI Yepe3 NPSIMOYTOJIbHBIN MOTEHIINAIbHBINA Oapbep

KoaddurmenTsr mpoxoxaeHUs U OTpaKEHUSI.

Tema 1.4.2. JIBwxeHue 4YacTHLbI B CPEpUUECKU-CUMMETPUYHOM TMoOJe (JUCKPETHBIH CIIEKTp).

CoOCTBEHHBIE 3HAYEHUS (I‘J'IaBHOG KBaHTOBO€ 4HCIJIO, Op6I/ITaJ'IBH06 KBaHTOBOC YHCJIO, MAarHuTHOC
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KBaHTOBOE YHMCJIO0) M cOOCTBeHHBbIE (yHKIMU (cepudeckue u paauanbHbie). [Ipencrarienue o
«KBAaHTOBBIX OPOUTAX.

Monyasb 2

Tema 2.1. ]IBw>keHHE YaCTHUIIBI B KYJIOHOBCKOM I10JI€ (IMCKPETHBIN CIIEKTP)

Atom Boaopoma. Cnekrpanbubie cepun Jlaitmana, banbmepa, [lamena. Cnektpbl
BOJIOPOJIOTIOAOOHBIX aTOMOB.

Tema 2.2. Cniun snextpoHna. Ypasuenue [laynu. Dddexr 3eemana

Tema 2.3. OnpiT lTepHa u ['epnaxa

Tema 2.4. Teopust Bo3MyILeHu 0e3 BeIpoxkIeHUs. Teopust BO3MYIICHH ¢ BeipoxkaeHueM. [Ipumep.
Paciennenue AByKpaTHO BBIPOKIEHHOTO YPOBHS

Tema 2.5. Toxx1eCTBEHHBIC YACTHIIBI.

CumMMeTpusi BOJIHOBOM (DYHKITMH TOXAECTBEHHBIX yacThil. bo3onsl, depmuonsl. [Ipuniun [aymu.
I'enuenonoOHbI aToM

Tema 2.6. DneMeHTBHI TEOPUU H3ITydeHUs. BEpOSITHOCTH TEPEXOJOB TOJ JACHCTBHEM BHEIIHETO
Bo3MyIieHud. IlpaBuna orbGopa [uisi U3JIy4eHHsS U TOIJIOIIEHUs cBeTa aToMoM. COOTHOIIEHUE
HEONpPEeIeNIEHHOCTEN AJI SHEPTUM U BpeMeHU. EcTecTBeHHas! IMpUHA YPOBHEM.

3.1.3. MeToanyeckue peKOMEHIAIUH M0 OCBOEHUI0 TUCHUILTUHBI «KBaHTOBasi MeXaHHKa»
Hucnunnmna «KBaHTOBas MexaHHMKa» u3ydaercsa B 7-oM cemecTpe Ha 4 kypce. OCHOBHBIMH
BHJIaMH Y4YEOHOW JEATENHbHOCTH TPH HU3YYCHUH JaHHOW JUCITUIUIMHBI SIBISIOTCS: JICKIWH,
nmabopaTopHas paboTa, caMOCTOsITeNIbHAs padoTa CTy/IEHTa.

Huxe B Tabnuie maetcs mpeacTaBIeHUE O pachpeneleHnu oOmel TpyI0eMKOCTH JUCIIUILTHHBI

110 BUJaM y‘le6H0fI JACATCIIBHOCTH.

Juctmmmaa | OOmas KonTakTHas pabota Camocro- | Kontponn
TPYAOCMKOCTE | Beero nexuuu | JlaGoparopueie | KPD | ATC/IbHAA
paboTh pabora
KsanroBas 108 (3 3.e.) 56.3 18 18 0.33 | 36 35.67
MEXaHHKa

Pabora ¢ TeopeTnyeckuM MaTepuaIoM
J]em;uu SABJIIFOTCA OJHUM U3 OCHOBHBIX BUJIOB yqe6H0171 JACATCIBHOCTH B BY3€, Ha KOTOPBIX
IIpenojaBaTesieM H3JIaraeTcsl COAEpKaHUE TEOPETUUYECKOro Kypca ITUCLUIUIMHBL. Pekomenayercs
KOHCIIEKTHPOBATh MaTepUa JEKIHUH.

Ha nabopamopuvix pabomax TPOUCXOAUT 3aKPEIUIEHHE M3YYEHHOTO TEOPETUUECKOIro
MaTtepuaia ¥ (QOpMHpPOBaHUE NPO(PECCHOHANBHBIX yMEHUH M HaBblkoB. Ilon pykoBoacTBOM
npenoaaBaTeyisd CTYACHTBI JOJIKHBI pCIIUTL ps 3a4a4, BBIITOJHATL KOHTPOJIBHBIC 3a/IaHUS. KpOMe
TOT0, Ha TJAOOPATOPHBIX 3aHATHUIX MOTYT 3aCITyIIUBAThCA TOKIA/bl CTYICHTOB 10 TEMaM pedepaToB
1 BOIIPOCaM TCOPCTUUCCKOI'O KypCa, BBIHCCCHHBIX IS CAMOCTOATCIIBHOTO U3YUCHU .
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[Tocemenue cTyieHTaMu JIGKIIMOHHBIX U TAOOPATOPHBIX 3aHATHH SBISETCSA 005S3aTEIbHBIM.

C coxepxaHueM JIGKIIMOHHBIX U CEMUHAPCKUX 3aHATHI MOXKHO MO3HAKOMUTHCS B Paboueti
npocpamme OUCYUNIUHLL, a C TPYNOEMKOCTHIO KaXIOH TeMbl M CEMHHApCKOTO 3aHATUS — B
Texuonozuueckou kapme 0Oy4eHUss OUCYUNTUHE.

BueaynutopHass camocrosiTelbHas paboTa CTyACHTa HampaBleHa HAa CAMOCTOSTEIbHOE
M3y4YeHHE PEKOMEHI0BAaHHOMU JINTEPATypbl, IOATOTOBKY JOKJIA0B, pedepaToB, pelieHue 3a1ay s
CaMOCTOSITENILHONW pabOThl, COAEPXKAIIMXCA B JOKYMEHTE 3adanus 01i CamoOCmOsmMenbHO20
peuierus.

Cnucox OCHOBHOM M JIOTIOJIHUTEIBHOW JIMTEPATYpbl, PEKOMEHJAOBAHHOMN MJIsi CAaMOCTOSITEIILHOTO
W3Yy4eHHUs 110 TUCUUIUIMHE, IpUBesieH B Kapme numepamypHo2o obecnedenusi OUCYUNIUHbL.

Tembl TEOPETUUECKOTO KypCa, BBIHECEHHBIE JJIl CAMOCTOSITEIbHOTO U3YUYEHHS], U KOTOpBIE
MOTYT HCIIOJIb30BAaThCsS Ui TMOATOTOBKHM JIOKJIAJOB, TMpPHUBEACHbI B [lepeune 6onpocos o0is
camocmosamenbHou pabomul N IOATOTOBKH J10KIa/10B.

3.2. KOMIIOHEHTHI MOHUTOPUHT A YYEBHBIX JJOCTUKEHUM
CTYAEHTOB

TexHo0rnYecKas KapTa peiiTHHra THCIHHIIINHBI

BA30BBIN PA3JIEJ Ne 1.

®opma paboTer* Komanuectso 6ammos 100%
min max
Texymas pabota YcTHBIN ompoc 1 3
JIaGopatopHble paboThI
(pemienue puU3NUECKUX 9 14
3a/1a4)
Pemenus 3agau miis
M 10 19
CaMOCTOSITEJIbHON pabOTHI
[IpomexxyTouHbIN KoHnTtponbHble 3ananus 10 14
PEUTUHT-KOHTPOJIb
Hroro 30 50
BA30BBIM MOJTYJIb 2..
dopma paboTsl KonunuaectBo 6annoB
min max
Texymias padora YcTHBIN onpoc 1 3
JlaGopaTopHbie pabOThI
(pemenue (hu3NYECKUX 9 14
3a/1a4)
Pemmenus 3ama4 qis
M 10 19
CaMOCTOSITENIbHOM paboThI
IIpomexyTOUHBIN KoHnTponbHble 3a1aHus 10 14
PEUTHHT-KOHTPOJIb
Wtoro 30 50
| OO01Iee KOJIMUecTBO 0aIOB IO IUCIIUAILINHE min max
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10 UTOraM U3y4€HHUd BCCX pa3acCiioB C yUCTOM ,
HUTOI'OBOI'O pa3aciia

60

100

CooTBeTCTBHE PEITUHHIOBBIX 0AJIJIOB M AKAJIeMHUYECKOM OIlEeHKM:

50 Oam1oB — JOIMYCK K SK3aMEHY
60—72 — y1oBIETBOPUTEIHLHO
73-86 — xoporo

87-100 — otnuyHO
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MHHHCTEPCTBO OEPAIOBAHHA H HAYKH POCCHHCKOH ®EJEPALIHA

(penepAIEHOE TOCYIAPCTREHHOE DHTKETHOE 0DPAI0BATENLHOE VYPEHIEHIE
BEICILETO O0paIoBaHn
s pacHOApCKni TOCYIAPCTEEHARNT NENarorHdeckmil YHHBEPCHTET
int. B.IT Acradsesan
HHCTHTYT MaTeMaTHE, HHIMEH, HHQOPMATHER

Kadenpa-paspaboraik: kadeapa i o MeTo e obyuedns dutike

YTBEFAENC O00OBPEHO
Ha JACEIAHHH Kadenpsl HA 3AC2IAHHN HAYHHO-METOIHYECKOTO CORETA
Mpororen Ne OF ot «11» anpens 2019 r. CTIEUHATEHOCTH [ HANPABISHEA NOANDTORER)
o g g 2015
L{{j — ]'Irnrum.r.lﬂ._ B__oralbe _mas 2001971
il I![LL Vi
™
B.H. Tecnengo

C.B. boprHoBCKKi

®OHJA OHEHOYHbBIX CPEACTB
JUTSL IPOBEICHUS TEKYIIETO KOHTPOJISI M IPOMEKYTOUYHOU aTTeCTalluU
oOydaromuxcs 1o aucuuruinHe «KBaHToBas MexaHuKa»
Hanpasnenue noarorosku: 44.03.01 Ilenarornueckoe oOpazoBaHue
HanpasnenHocTs (1po¢uiib) 06pazoBaTeaIbHON NPOrpaMMbl
®dusnka
Kpamuduxanus: 6axanasp

CocTaBHUTEND: Jlorunos B.M., mpodeccop xadenpsr pusuku u
METOJMKU 00yUeHUs (PU3UKE

1. Ha3nauenue ¢oH/Ia OLlECHOYHBIX CPEACTB

1.1. Hempto cozmanusa POC guctumiamHbel «KBaHTOBas MexaHWKa» SBISETCS OMpeneTeHHe
COOTBETCTBUS YUEOHBIX JOCTHKEHHUH 00yUYaIONINXCs 3aIUIAHUPOBAHHBIM pe3ylibTaTaM 00ydeHUs U
tpeboBanusim OITOII BO, PIT/] «KBanToBast Mmexanuka».

1.2. ®OC no guctumunHe « KBaHTOBas MEXaHHKa» pelaeT 3a1auu:

1. ympaBnenue mnporeccoM NpUOOpeTeHHs] OOydaroUMMHU HEOOXOAMMBIX 3HAHWH, YMEHUH,
HaBBIKOB U (OPMHUPOBaHUs KomreTeHIMH, onpeneneHHsix B PI'OC BO «O6pa3oBanue u
nefaroruyeckie Hayku» 1o HampasieHuto OakamaBpuara 44.03.01 Ilemarormueckoe
obpazoBanue, mpopuis «Dusuka»;,

2. ympaBieHue mnpoueccoM aoctwxenus peanuzamuu OITOIT BO, ompeneneHHBIX B BUAE
Habopa KOMITETCHIIHH;

3. OIeHKa JIOCTIKEHHH oOydaromuxcs B Tpolecce M3Y4YeHUs AUCHUIUIMHBI «KBaHTOBas
MEXaHUKa» C OIpEIeICHUEM Ppe3yJbTaTOB M  IUIAHUPOBAHUE KOPPEKTHPYHOIIUX
MEPOIIPUATHH;
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4. obecnieueHre COOTBETCTBHA PE3yIbTaTOB 00yUYeHHUs 3a7auam Oynymieit npodeccnoHaaIbHOR
JIEATEIFHOCTH Yepe3 COBEPIICHCTBOBAHHME TPAAMLMOHHBIX M BHEAPCHHE WHHOBAIIMOHHBIX
METO/I0B 00yueHHUs B 00pa30BaTEIbHBIN MPOIECC;

5. COBEpIICHCTBOBAHNE CAMOKOHTPOJISI H CAMOIIOATOTOBKH O0YYaIOMINXCSI.

1.3. ®OC pa3paboraH Ha OCHOBaHUU HOPMATUBHBIX JOKYMEHTOB:

v DenepanbHOTO rOCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTAHIaPTa BBICILIETO 00pa30BaHUs 110
HampaBieHuto moarotoBku 44.03.01 Ilemarormueckoe oOpaszoBanme. IIpoduns: dusuka.
KBamuduxanms: bakanasp.

v [Tonoxxenus o QopmupoBaHuu (QoHIA OIEHOYHBIX CPEICTB ISl TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH, MPOMEKYTOYHON W HMTOTOBOM aTTECTAIMH OOYYAIOLIMXCS 10 00pa3oBaTEIbHBIM
mporpaMMaM BBICHIETO 0Opa3oBaHUs — MporpaMmaM OakanaBpuara, MporpaMMamM CIeIHalnuTeTa,
IporpaMMaM MarucTparypbl, I[porpaMMmaM IOJATNOTOBKM HAy4yHO-NEJAaroriueckux KaJpoB B
acmupaHType B (QelepalbHOM TOCYIapCTBEHHOM OIOKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BeIcIIeT0 00Opa3oBaHusi «KpacHOSPCKHIA TOCYIapCTBEHHBIH NMEeIarornyecKiii YHUBEPCUTET UM.
B.I1. AcradreBa» u ero puimanax.

2. Hepeqeﬂb KOMIIeTEeHIIMIi ¢ YKa3aHUuEM 3TAIo0B UX (])opanOBa}ma B IMpouecce TuCHUIJINHbI

2.1. [lepeuenb koMneTeHIMH, (POPMUPYEMBIX B IIPOLECCE TUCIUILUIUHBIL

OIIK-2 - Cnioco0eH yyacTBOBaTh B Pa3pabOTKE OCHOBHBIX U JIOTIOJIHUTEIbHBIX 00Pa30BaTEIbHBIX
MporpaMM, pa3padaTbiBaTh OTAENbHbIE WX KOMIIOHEHTHI (B TOM YHCJIE C MCIOJIb30BAaHUEM
MH(POPMAIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHU);

OIIK-5 - Crioco0eH ocyIIecTBIsATh KOHTPOJIb U OLIEHKY (hOpMUPOBaHUS PE3yIbTaTOB 00pa30BaHUS
o0yyaroImuxcs, BBIABIATh U KOPPEKTUPOBATH TPYTHOCTH B 00yUEHUH,

[IK-2 - CmocobeH mojyiep>KuBaTh OOpa3bl W IEHHOCTH COIMAIBHOTO TIOBEJICHUS, HABBIKU
MOBEJICHUSI B MUPE BUPTYaJIbHON pPeaIbHOCTH M COLIUAIBHBIX CETAX.

2.2. DTanbl (GOPMHUPOBAHMS M OLICHUBAHUS KOMIIeTeH Ml

Komnerennus JIMCUMIUTNHBL, IPAKTHUKH, Tun xonTpons | OueHoynoe

Y4YacCTBYIOIIME B cpenctBo/ KUMeb1

(hopMUPOBaHUN KOMIIETEHIIH}

Homep | hopma

OIIK-2 - Cnocoben ywactBoBaTh B | Momyns 1 TEKYIIHUH 6.1 OtBet Ha
pa3zpaboTke OCHOBHBIX u | "MupoBo3z3peHueckuit” KOHTPOITb BOIIPOCHI
JIOTIOJTHUTEBHBIX 00pa3oBaTenbHbIX | Moayns 2 TEKYIIHUH 6.2 3amaun
IpOTrpamm, paspabarbiBaTh | "KomMMmyHuKaTUBHBII" KOHTPOJIb
OTJeNIbHBIE UX KOMIOHEHTH! (B ToM | Moaynb 5 "YuebHo- IpOMeXyTouHa 6.3 KonTpoms,
YUCIIE c MCIIOJIb30BAaHUEM | UCCIIEN0BATEIbCKUN" aTTecTanus ast
MH(OpPMaLMOHHO- Mopyns 6 "Teopernueckue | MPOMEXYTOYHA
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI); | OCHOBBI MPO(ECCHOHANBHOM | aTTecTalus 6.4 JK3aMEH

NEeATEIbHOCTH "

Mopyns 7

"Ilemarornyeckas

uHTEpHarypa"

Moayns 9 "l[IpenmerHo-

MeTOnYeCKUi"

Moayns 10 "IIpenmerHo-

TEOPETUUECKUL"
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[IpounsBoacTBeHHAs
MPaKTHKA:
MEKUCLUTIIIMHAPHBIN
MIPAKTUKYM
[IpousBoacTBeHHas
MpaKTHUKa: NeJaroruyeckas
MpaKTHKa

VYyeOHas nmpakTUKa
l'ocynapcrBenHas utoropas
aTTecTanus

Kommerenius

JIMCHIUTUIMHBL, TIPAKTUKH,
YYaCTBYIOIINEC B
dhopMUpOBaHUH
KOMIICTCHITHH

Tun koHTpOJIS

OneHoynoe
cpencto/KUMpbr

HOMEp

dbopma

OIIK-5 - CnoocobeH  OCyHIECTBISAThH
KOHTPOJIb U OIEHKY (OpPMUPOBAHUS
pe3yabTaToB oOpazoBaHus
oOyJaromuxcs, BBISIBIISTH "
KOPPEKTUPOBATh TPYJHOCTU B OOyUEHUHU.

Monyib 1
"MupoB0o33peHUeCKHil"
Moy 2
"KoMMyHMKaTUBHBINA"
Monyinb 5 "VueGHo-
MCCIeA0BATENbCKUI"
Mopyns 6
"TeopeTnueckue
OCHOBBI
npodeccuoHaNbHOMI
JIeSITEIIbHOCTH "
Monyns 7
"Ilenarorunyeckas
UHTEepHaTypa"
Monyns 9
"[IpeameTHoO-
MeTOANYeCKU"
Monuyins 10
"[IpeameTHO-
TEOpEeTUYECKUil"
[TponsBoacTBEeHHAs
MPaKTHKA!
MEXIUCITUTITHHAPHBINA
MPAKTUKYM
[IpousBoacTBeHHAs
MPAKTHKA!
nefaroruyeckas
MPAKTHKA

YyeOHas nmpakTuka

TEKYILUI
KOHTpPOJIb
TEKYIUN
KOHTpPOJIb
IIPOMEKYTOYHZ
aTTecTanus
IIPOMEKYTOYHZ
aTTecTanus

6.1

6.2

6.3

6.4

OtBeT Ha
BOIIPOCHI
3agaun

Kontposp
ast

OK3aMCH
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I'ocynapcrBennas
UTOrOBas aTTeCTalus

[IK-2 - CnocoGen ywacTBOBaTh B
pa3paboTke OCHOBHBIX u
JIOTIOJTHUTEIbHBIX 00pa3oBaTENbHBIX
nporpamm, pazpa0aTbIBaTh OT/EIbHbIE UX
KOMIIOHEHTBI (B TOM  4HCIE C
UCIIOJIb30BaHUEM MH(POPMALIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH).

Monyib 1
"MupoBo33peHUECKU"
Monyib 2
"KommyHMKaTUBHBIN"
Monyib 5 "VueOHo-
HUcCiIen0BaTeIbCKUn"
Mopyns 6
"TeopeTnueckue
OCHOBBI
npodeccnoHanbHOM
JeSITEIIbHOCTH "
Monyns 7
"[lemarornueckas
UHTEpHaTypa"
Mopyns 9
"[IpenmeTHO-
MEeTOANYeCKuit"
Monyns 10
"ITpeameTHO-
TeOpeTH4eCcKui"
[TpousBoacTBeHHAs
MPaKTHKA!
MEXIUCITUTITHHAPHBINA
MPAKTUKYM
[TpousBoacTBeHHAS
MPAaKTHKA!
negaroruyeckas
MPaKTHKA

VYyeOHast mpaKkTHKa
I'ocynapcrBennas
UTOTOBAs aTTECTAIIHs

TEKyUIUH
KOHTPOJIb
TEKyUIUH
KOHTPOJIb
MIPOMEKYTOUHY
aTTecTalys
MIPOMEKYTOUHY
aTTecTalus

6.1

6.2

6.3

6.4

OtBeT Ha
BOIIPOCHI
3agaun

Kontposp
b

9K3aMCH

DoH OLIEHOYHBIX CpeacTB AJis HpOMe)KyTO‘{HOﬁ aTreCcranumn

3.1. @oHIBl OLEHOYHBIX CPEIACTB BKIIOYAIOT: Bonpocwi

3.2. OneHouHbIE CPe/ICTBA

3.2.1. OueHo4HOE CPeACTBO Bonpocst K 9K3AMEHY
Kpurepun onieHHMBaHUS IO OLIEHOYHOMY CPEACTBY Bonpocwl k 9K3ameHy

K  9K3AMeHY,
camocmosmenvHou pabomsl, 3adauu 0 camocmosamenvrol pabomsi, Konmpoavhvie 3a0anusi.

Bonpocwi

o
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KOMIICTCHII U

KOMIIETEHIINH

c(hOopMHUPOBAHHOCTH

copmupoBaHHOCTH
KOMIIETEHIIUH

c(hOpMUPOBAHHOCTH
KOMIETEHIINI

(87-100 6amnoB)

(73-86 GaysioB)

(60-72 6aynoB)

OTJIMYHO XOpOUIO YI0BJIETBOPUTEIHHO
OIIK-2, OIIK-5,TIK- | OrBer Ha Bompockl | OTBeT Ha Bompockl | OTBET Ha BOIPOC
2. 9K3aMEHALIMOHHOTO 9K3aMEHALlMOHHOTO 9K3aMEHALMOHHOIO
ounera MIOJTHBIN, | OWyieTa yIOBIETBOPSET | OMIeTa B IIEJIOM
NPaBUIIbHBIMN, yxKe Ha3BaHHBIM | PABWIbHBINA, HO
MIOKAa3bIBAET, YTO | TpeOOBaHMSIM, HO €CTh | HEYETKO
oOyyaromuics HETOYHOCTHU B | popmynupyroTcs
MPaBUIIBHO U | U3J0KEHUH  (DAaKTOB, | MOHATHSA, HIMEIOT
HCUEPIIBIBAOLIE oTnpeaeeHuN MECTO 3aTpyTHEHHUSI B
packpbIBaeT MOHATUH, OOBSCHEHHH | CAMOCTOSITETLHOM
COJIepKAaHUE BOIPOCOB, | B3aUMOCBSI3EH. O00BSICHEHUH
KOHKpeTH3upyer  ux | OmHako, B3aUMOCBSI3€H,
bakTHUECKUM o0yyaroIuicsi MOKET | HEIOCIe10BATEIbHO
MaTepHaIOM. JIETKO YCTPaHUTh | U3JIaraeTcsi MaTepual
HETOYHOCTHU o

JOINIOJIHHUTCIBbHBIM )41
HaBOJJAIIMM BOIIpOCaM
npenoaaBaTeiis.

* Menee 60 6ay10B — KOMITETEHITHS He C(hOpMUPOBAHA.

3.2.2. Ouenounoe cpeacTBo Konmpoavhvie 3a0anus

Kpurepuu onieHMBaHus MO OLEHOYHOMY CpeACTBY Konmponvhbie 3a0anus

dopmupyemble BeIcoKkmii ypoBeHb ITponBuHYyTHII ba3oBblil ypoBeHb
KOMIIETCHIIUU c(hOpMHUPOBAHHOCTH YpOBEHb c(hOpMUPOBAHHOCTH
KOMIIETEHIIUH c(hOpMHUPOBAHHOCTH KOMIIETEHIINA
KOMITETCHIINI
(87-100 6amnnoB) (73-86 6amioB) (60-72 6amoB)
OTJIMYHO/3aYTEHO XOpOIIIO /3a4TEHO YIOBJIETBOPUTEILHO/3aUTEHO
OIIK-2, OIIK-5, | 18-20 BepHo | 15  —17  Bepuo | 10 —14 Bepno pemiennnix
IK-2. PCHICHHBIX PELIEHHBIX KOHTPOJIbHBIX 3aaHHI
KOHTPOJIBHBIX KOHTPOJIBHBIX (3amau)
3a1aHuii (3a1a4) 3aaHui (3a1a4)
MakcumanbHelii 0ain B 2 MOITYJISIX 28 (100% ny1s1 JAaHHOTO OIICHOYHOT'O CPEJICTBA)

* Menee 60 6ayI0B — KOMITETEHITHS HEe C(hOPMHUPOBAHA.

4. ®oHJ OLIEeHOYHBIX CPEICTB /s TEKYIIero KOHTPOJISI yCIeBaeMOCTH

4.1. ®oHIBI OIECHOYHBIX CPEICTB BKIIOYANOT: [lepeueHb 60npocos O camoCmosimenbHol
pabompsl, 3adauu 0na camocmosmenbHo2o peuieHusi (B COOTBETCTBHU C TEXHOJOTUYECKOW KapTOM
peliTrHTa TUCIUIUIMHEL Pabodeli mporpaMMbl JUCIIHTLTHHEI).
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4.2.1. Kpurepum OIEHHWBaHHMS TIO OIEHOYHOMY CpeICTBY [lepeuenv 6onpocog 0is
camocmosmenvrou pabomsi. Kputepuu oueHuBaHUS

Kpurepuu oniennBanus KommaectBo 6ammoB
(BKJIaJl B PEUTHHT)
CryzneHT cBOOOIHO BIIAJICET CONEPIKaHUEM 2

3aHaHHOﬁ TEMBI, ICHO U T'paMOTHO
H3J1aract MaTcpurall, Y€TKO OTBCYACT Ha
JOINOJIHUTECJIBHBIC BOIIPOCHI

CTyeHT XOpoIlo BIaACET COACpPKAHUEM 1
3aJaHHOMI TEMEI, MOCJIENOBATEILHO
H3jIaraet Marepuan, 3aTpyAHSIETCS
OTBETUTh Ha HEKOTOPBIC JOMOJHUTEIbHBIC
BOITPOCHI

CTyfeHT TIOXO BIAACET COJCp)KaHUEM, 0
u3JaraeT MaTepual He TOCJelI0BaTelbHO,
3aTPYIHSETCS] OTBETUTH Ha OOJIBIIMHCTBO
BOITPOCOB

MaxkcuMasTbHBIN 0all B IByX MOJIYJISIX 6

4.2.2. Kputepuu OLEHUBAHUS 110 OLIEHOYHOMY CPEACTBY 3adauu 0/ camoCmosmenbHo20 peueHus

Kputepuu oneHuBaHus KonngecTBo 6ayuioB (BKJIAJ B PEUTHHT)
3amaya pernieHa MoJHOCTHIO0 0€3 KOHCYIbTalluu 2

C TIpero/1aBaTesIeM

3aaya pelieHa NoJHOCTBIO Mocie 1

KOHCYJIbTAIIH C IPEI01aBaTeIeM

3amaya penieHa He BEpHO 0

MakcumanbHbIH 6ar 3a Bce 3aaaun (20 3a1ayq) 38

5. YueOHo-MeToAUYecKkoe 1 HH(pOPMaLOHHOE 00ecieyeHe (POHIOB OLIEHOUHBIX CPEJICTB

1. P. ®eituman ,OelinMaHoBCKHe JeKnyu 110 ¢pusuke [Teker] : kype sekiuii. Boim. 8,9. KBanTosas
Mexanuka / P. ®etitnman, P. Jletiton, M. Canpc; Ilep. ¢ aur. I'. Y. Konbuioa, Pem. f. A.
CMOpOJIMHCKOTO. - 2-€ U3, - M. : Mup, 1978

2. Coxkoios, A. A. KBanroBast mexanuka [Tekcr]: yuebroe mocobue / A. A. Cokosios, Y. M. TepHoB,

B. Y. JKykoBckuii. - M. : Hayka, 1979. - 528 ¢

bnoxunnes /1.JI. OcHOoBbI kBaHTOBOM MexaHuku, M: Hayka. 1976.

Jannpay JIJ., Jludmur E.M. KBantoBas Mexanuka.-M.: Hayxka, 2001. 1.3.

lNoneaun JI.JI, HoBukosa I'.1. KBantoBas ¢gusuka. BBogusriii kype .-M.: KU, 2002.

ok w
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6.

Tpetiman C. OtoT cTpanHblil kBaHTOBBIN Mup. MkeBck: HULL «PerynspHas u xaotuueckas
nuHamMukay, 2002.

6. OueHouHbIe cpecTBA (KOHTPOJILHO-U3MEPUTEIbHbIe MATEPUAJIBI)
6.1. [lepeyeHb BONMPOCOB /IS CAMOCTOSITEILHON PadoThI

BOo~NoGa~WNE

-
-

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24

25.
26.
27.
28.
29.
30.
31.

32.

33.
34.
35.

36
37

38

39

40
41

0.

Uro takoe oneparop? [Ipumepsr.

OO6nacTh ornpeeneHus oneparopa.

Kak nmpou3sBezieHre onepaTopoB ACHCTBYET Ha (QYHKIHIO?
Omnpenenenne KOMMYTaTOpA.

Kakue oneparopbl HCIIOIb3YIOTCS B KBAHTOBOW MEXaHUKE?
JIuneriHoCTh oneparopa. [Tpumepsi.

CamoconpsiKeHHOCTh (3PMUTOBOCTH) OIepaTopa.

OneparopHoe ypaBHEHHUE.

CoOcTBEeHHOE 3HaUCHUE OTIepaTopa.

CnekTp coOcTBeHHbIX 3HaueHu. [Ipumepsl.

. CoOcTBeHHast GyHKIUS.

TeopeMa 0 COOCTBEHHBIX 3HAUEHHIX CAMOCOIPSIKEHHOIO OIlepaTopa.
Teopema 00 OPTOTrOHANBHOCTH COOCTBEHHBIX (PYHKIIUI.
OpTOHOPMUPOBAHHOCTH COOCTBEHHBIX (DYHKIIUH.

Bripoxnenne. KpaTHOCTE BBIPOXKICHUS.

Teopema o JTUHEHHON KOMOMHAIMM BBIPOKICHHBIX (DYHKLIUH.
Teopemsl AJis 0IepaTOPOB, UMEIOIIUX OOIYI0 CUCTEMY COOCTBEHHBIX (DYHKITHH.
Teopema 11 KOMMYTHPYIOLIUX OIEpaTOpax.

[Toctynar kBaHTOBOI MEXaHUKU O COOCTBEHHBIX 3HAaUEHUSIX OIepaTopa.
I'unoresa Ilnanka. 1900 r.

['unote3a OiHmrelina. 1905 r.

O¢ddext Komnrona.

Omnsitel Pezepdopaa.

. Oneitel ®panka u 'epua.

KopnyckynsipHo-BOIHOBOM Ayanusm.

Judpakius 37eKTPOHOB.

Bounnsr e bpoiis.

CootHoenus: HeonpeaeneHHocTel I eiizendepra.

CranuonapHoe ypaBHenue [lpenunrepa.

[InoTHOCTE BEpOATHOCTH. BeposTHOCTD.

[TpyHIMI cyneprIO3UIUH.
2

OU3NYECKUH CMBICI KBaapaTa MOAYJS aMILTUTY] (C,,

Cpennee 3HaueHHE HU3NIECKOI BETUUNHBIL.

Teopema o cpenHeM 3HaAYCHUH (PU3HUESCKON BEJIMUUHEI.

Oneparopbl KOOPAWHATEI U UMITYJIbCA, KOMMYTAI[MOHHBIE COOTHOILIEHUSI.

. CobcTBeHHbIE 3HAUEHUSI U COOCTBEHHBIE (DYHKIIUH OIlepaTopa MPOEKIMH UMITyJIbca
. Henbra-¢pynkuus upaxa.

. KommyTanmonnsie) cootHouienus uist oneparopos M, M M, .
. Oneparop npoekiuym MoMeHTa umiyibca M, B ceprdecKkix KOOpIuHATaX.

. OmepaTop MpoeKIMHE MOMeHTa UMIyIbca M ? B chepHuecKiX KOOpAHHATAX.

. Chepuueckue GHyHKIIHH.
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42.
43.

44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
S7.
58.

59
60

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.

74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

[Tonunowmsl Jlexxanapa.
CoOcTBeHHBIC 3HAUCHUST ¥ COOCTBEHHBIE (QYHKIMU orepaTopa M, .

CoOcTBeHHbIE 3HAUCHHSI U COOCTBEHHBIE (PYHKIIMHU OIEpaTopa KHHETUIECKON SHEPTHH.

Oneparop MoTHON SHEPTUU YaCTHUIIBI.

["aMHUIIPTOHHAH YaCTULBI B 3JIEKTPOMArHUTHOM I10JIE.
['aMMIIBTOHHAH CHCTEMBI YACTHIL.

IIpuHIUII TPUYMHHOCTH B KBAHTOBON MEXAHUKE.
Hecranmonapnoe ypasuenue lllpenunrepa.

[110THOCTH BEPOSITHOCTH, BEKTOP INIOTHOCTH ITOTOKA BEPOSITHOCTH.
VYpaBHEHNE HENPEPBIBHOCTU B KBAHTOBOI MEXAHUKE.
[IpousBoaHast cpenHero 3HaueHus: GU3NIECKON BEITUUHUHBI.
[Ipou3BoHas oneparopa o BpEMEHU. Y paBHEHUE JBUKEHUS.
[TonsiTve nHTErpaa ABUKEHUS.

WNHTerpasnbl IBM>KEHUS U 3aKOHBI COXPaHEHUSI.

CBs13b MEX/1y OIlepaTopaMy CKOPOCTH U UMITYJIbCA.

CBsi3b MEX/ly OIEpaTOpaAMH UMITYJIbCA U CUJIBL.

Teopemsl DpeHdecTa.
[IpuHUMI COOTBETCTBUA.
OyHKIUSA JEUCTBUS B MEXAHUKE.

Bripaxkenue BomHOBOU (hyHKIIMU dyepe3 QyHKIUIO ACHCTBHS.
VpaBuenue ['amunbToHa-AK00H.

IIpenenpHbIl EPEX0 K KIACCUYECKOW MEXAHUKE.

Teopema 0 COXpaHEHUU JUHAMUYECKOW MEPEMEHHOM.
Oneparop cMelIeHNs BO BpEMEHH.

CnenctBre 0THOPOIHOCTH BPEMEHNU?

Oneparop cMelIeHns B IPOCTPAHCTBE.

CrneznctBre OJHOPOAHOCTH MPOCTPAHCTBA?

OnepaTtop noBopoTa.

CnezncTBre NU30TPONUU MPOCTPAHCTBA?

VYpasnenue lllpeaunrepa 11 yacTULIBI B NOTEHIUAIBHOM SIME.
VYcnoBus "cIMBKU" BOJTHOBBIX (QYHKIUH.

E Bcaywae U — 0.

BonHoBast pyHKIMS YaCTHIIBI B IPSIMOYTOJIEHOM sIME.
KBanpat Moay:ist BOTHOBON (DyHKIIMU YaCTHUI[BI B IPSIMOYTOJIBHOM sIME.
VYpasuenue lllpenunrepa 11 NOTEHIMAIBHOTO Oapbepa.
VYcnoBus "ciMBKU" BOJTHOBOM (PYHKIIMU B CiIy4ae MOTEHIHAIBLHOTO Oapbepa.
Koadduunent nmpozpaduHocTy (MIpOX0XKICHHS).

TynaenpHbIN 2D PEKT.

HanGapbsepHoe oTpaxenue.

PannansHoe ypaBHenue [llpenunrepa.

OHepreTu4ecKuil CIeKTp aToMa BOIOPOAA.

BonHoBbIe PyHKITMHU B CiTydae aToMa BOJIOPOIA.
Knaccugukaius cocToOSHHUM ¢ MOMOIIbI0 KBAHTOBBIX YUCE].
CnuH 3eKTpoHa.
Martpuue [Taynu.
VYpasnenue [laynu.
CHsTHE BBIPOXKICHHS B JIEKTPUUECKUX U MATHUTHBIX MOJISIX.
3anyTaHHbIE COCTOSHHUSI.
KBaHTOBBIE KOMIIBIOTEPHI.
KBaHTOBBIE TOUKH.
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6.2. 3agauum 1J151 CAMOCTOSITEJILHOTO pelleHust

ONEPATOPHI B KBAHTOBOH MEXAHUKE

§ 1. OcHoBHbiE NOHATHH TEOPHH JUHEHHBIX oneparopos

L.1. PaccmoTpers ciefyoume onepatops (—oo << x << - Y
a) otpaxenns I' IV (x) = W (—x);

0) cnerra T, 7,¥ (x) = ¥(x + a);

s; H3MeHeHHs maciraba M, MW (x)=4/c W (cx), ¢ > 0;

¢) KOMINEKCHOro conpspkenusi K: R (x) = W*(x),

SIBNISIIOTCA MM STH ONEPATOPH JAHHEHHBIMH?P

Hafitn Bux onepaTopos, koTophle 10 OTHOWIEHRIO K YKa3aHHbIM
ABJAI0TCA: TPAHCIHOHMPOBAKULIMHE, KOMIIJIEKCHO CONDPSIIKCHHEIMH, Sp-
MHTOBO CONPHKEHALIMH, 06paTHBIML.

1.2, llng ykasawHHX HHKe OIEpaTOPOB HA#HTH ONEPAaTOpLl, KO-
TOphie 110 OTHOIIEHHI® K HUM SIBJRIOTCH TPaHCHOHHPOBAHHBIMH, KOM-
TLIEKCHO CONpSIKEHHBIMH, SPMHTOBO CONPAXKEHHbIMH:

a)} id/dx, —oo << x < }o0;

0) i0/0r, r— pagnanbnas nepemeunnas chepuueckoil cHCTEMEI
KOopAHHAT (0= r « o0)

§ 2. CoGerpennble yHKUME, cOGCTBEHHBIE 3HAUEHUS,
cpenHue

1.19. B coctosiuuy, onHchiBaeMoOm BojiHoBofi ¢ynkuuell uaa

‘F(x)=Cexp[ip£x - ';afO)g ].

TJIe po, Xo, @ — BELIECTBEHHbIE NApaMEeTpbl, HAalTH (YHKUMIO pacnpe
AelIeHHs Nlo KooparHaTam yacTHib. OnpefeNHTh cpellHHe 3HaYeHHS
H (DJIYKTYallMH KOOPAMHATH M HMIYJILCA YaCTHHbL.

1.20. Bonnosast QyHKUAS COCTOSHHS YacTHIL HMeeT BHJ

W (x) =C exp (ipox/f) @ (),

¢ (x) ~ Bewecreennas Qyukuns. [lokasath, 4To po— cpenHul um-
OyJIbC YaCTHUH B PACCMATPHBAEMOM COCTOSHMMHH.

1.21. Tlokasath, 4TO cpellice ZHAUEHHE JHAONLUOTO MOMEHT
CHCTEMB! 3apAMEHHBIX 4acTHL, B COCTOAHHH, XapakKTepH3yIOmemces
ONpedeJICHHON YETHOCTLIO. DAaBYHO HVJII0.
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1.31. B cocTosiHEM KBAaWTOBOMEXaHHUECKOH CHCTEMBI, OIIHChIBAE-
Mom BONMHOBO# dyukiuelt W, ¢usnyeckasi BeaHUHHA A HMEET onpe-
neneHHoe 3HayenHe, Mmeer sm B 3TOM COCTOSHHHR OlpeaeneHHoe
3HAYEHHEe TaK)Ke H BeJAWumHa B B cAyuasx, ecau onepatopbl 4 n B:

@) HEe KOMMYTHPYIOT; 6) KOMMYTHpYIOT? N

1.32. IlokasaTh, uto onepaTopsl KOMIOHEHT pafHyca-BEKTOpa ¥
H HMNYJbca P 4acTHIH aHTHKOMMYTHPYIOT C OnepaTopOM OTpaiKe-
Hust T, a onepaTopsl KOMIIOHEHT moMeHTa L. KoMmyTHpYIOT c I.

OJHOMEPHOE JABH)XEHHE

§ 1. CrauHoHapHbie cOCTOSHHR AKCKPETHOTO CrEKTpa

2.1, Hality aneprernuecxue ypoBHH 1 HOpMEPOBAHHBIE BOJHOBLIE
{YHKUHN CTAalHOHAPHLIX cOCTORHHE yacTHubl B GeckoHeumo royfo-
KO moTeniHalbHol AMe IIHPHHEL a, T. €.

0, 0<x<aqa,

U(x) { o, x<0, x>a.

BLiicHNTE CBONCTBA CHMMETPHH IOJYUYEHHHIX (YHKIME NPH Hu-
BEPCHM KOOPAHHAT OTHOCHTEJIBHO IleMTpa sAMbl (npeoOpa3loranne
BHAA x— X' — —x + d).

2.2. B cT2uHOHAPHBIX COCTOAHHAX YACTHUH H3 Npelnpylllefl sa.
Jaud HaliTH (VHKUMIO paclpefeseHHs 110 KOOPAMHATaM H HMIYJb-
caM YACTHIH, CPEIHHE SHAUEHHS 3THX BEJHYMH H HX QIYKTYyalHH.

2.3. HaiiTH cpemHiO KMHETHUECKYIO SHEPrHIo H ee (IyKTYyallHio
B CTaUROHAPHBIX cocToRHuAX n3 2.1.

2.4, CocTosiHEe yacTHUER B 6eckOHeUHOo TMyOOKofi MOTeHIHANLHOM
AMe wHpuue @ (0 < x < @) onnchiBaeTcs BONHOBOA (QyHKUUeH
BUAA:

a) ¥(x)= Ax(x — a); 6) ¥(x)= Bsin?(ax/a).
Halitn pacnpellesenue BeposTHOCTEH pasMHUHBIX  3HAUCHHH

SHEPrHH YacTHHLL, cpeAHCe 3HAUCHHC H CPpEAHKOK KBaJpPaTHUHYIO
GAyKTYyailHIO 3HEPTHH.

22



§ 2. CoctosHus HEnpepuiBHoro cnexrpa. [poxoxperue
YEPE3 NnoTeHuHanbHbe Gapbepol

2.43. Ian coGonuof YACTHILB], ABHXXEHHE KOTOPOH OrpaHuueHo
HENPOHHLAEMOl CTEHKOH, T. e,
o, x<0,

U(x)={0 x>0

HAaHTH BOJHOBHIE (bYHKIHH CTallHOHapHLIX coctosHui. HopMupopats
HX Ha O-QYRKURIO MO sHEprHH. YGeIHThCH B MOJEOTe MONyYeHHON
CHCTEMH (QYHKIEK Ha Hutepsane x > 0, Lz &

2.44. Hafitu BONHOBHeE (hYHKUHE cTa-
LHOHAPHBIX COCTOHHEH YacTHHE B MOse

(puc. 10) 0
, X <0,
U(y) —
(x) { Un x>0 (Up>0),

AJIf CJIyyasl, KOTHa sHePTHs YacTHin E .
MEHBIIE BHICOTH NOTEHUMANBHON CTey- 7 &
KB Uo. ¥6eantecsi B OpTOrOHajibHOCTH Puc. 10,
TNOJNYSCHHBIX  (QYHKURE M HOPMHPOBaTh

HX Ha O-OyHKumM0O no smeprum. O6paszyioTnn nodyueHHble dyuknun
MOMHYIO0 CHCTEMY?

am Tm o

o5

2.48. HaliTh ko3{@uuKeHT mpoOXoMAeHHs “aCTHIl HEPE3 IPAMO-
yroavHpil noTeHUnanbREl Gapbep (pre. 12)

Ut {0, x<0wu x>a,
P, 0<x<a (Uy>0)
Crenuanbro 06cyIuTh CeNyIOUIHe YaCTHEE CyYan:
@) E— oo (paktuueckn E > Up): 9 7ps
6) caysaii 6apbepa manoit npospaysoctn (Us— E)ma2/he > 1;
6) E—> 0 (dpaxruveckn E<<ma’Us/h® n E<Ub);
2) matUfh* <1 u matEfR2< 1.
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3.2, ﬂaThprOCT}’IO HHTEPIIPETAUNIO KOMMYTATHBHOCTH OTIepaTo-
POL MPOCKUHE HMOY:bCa B HEKOMMYTATHBHOCTH onepaTopoR NpoeK-
HHH MOMEHT2 HMIY/bCa, UCXOAS H3 KHHEMATHYeCKOro CMEIC/IA 3THX
OTIEPaTOPOB, CBSI3AHHOIO ¢ GCCKoHey

, HO MaJ/LIMH TcpeH -
BOPOTaMH. prRCEANE 1 To
3.3. Tokazarn, yto PaBeHCeTBO L2 == [(/ - |) NnoJiyqaeTcss ¢ o-

;g;;*u(jb[? 3/EMEHTADHEIX (hOpMya Teopuy BECPOHATHOCTEH, HCXOAR M3
» HTO BO3MOXKHEIEC NPOEKUHH MOMEHTa Ha TIPOH3BOJIbHYI) OCh

4B —_ =] —
EION:LﬁT’; (m [, =l+1, ..., ) ¥ Bce st 3HAYEHHs! NPOEKIHH
g A UPEEHOBEPOHTHH, 4 OCH paBHOHpaBHH.

3.35. Kakop cnekrp t(hH3HYyecKOfl BeJIHYHHBL, OpeAcTaB/sAIOHIeH
co6oli  KBajpaT BeKTOPHOr0 NpOK3BEJlCHHA IBYX MOMEHTOB
bt b? . KIHH CTa-
" 4.8, HaiiTy sHepreTHyeckHe YpOBHH B BOJHOBLIE (DYHKLL ! cra
1IHOHAPHBIX COCTOSIHHIL 4acTHUL! B OECKOHEUHO raiy0oKoH ABywMEp

foTeHUHANbHOK AMe

0, P4,

4.30. HaiiTh cpenuee s/AeKTPHYECKOE NOJE aTOMa BOAOPOL2 B
2p-cocTOSIHEYE ¢ Olpefie/eHHbBM 3HayeHneM rm == NpOEKIHH MO-
MEHTa 3JIeKTPOHA Ha Ocb 2 Ha OoJblUIHX PacCTOHHHAX OT aToMa.

4.31. HaiiTH cpeauee snekTpuueckoe Hoje B €ro (JyKTYaUHE)
(paykTyauuo KomnoHeHT nosas) Ha GoAbLIIEX paccTOAHKAX OT aTo-
M2 BOAOPOAA, HAXOASILEIOCcH B OCHOBHOM COCTOSIHHH.

O6paTaTe BHHMaHHe Ha XapakTep yOniBaHusl HaiiieHHEIX Be-
JHYHH C YBEJHUEHHEM pacCTOAHHS.

§ 1. Popmannsm copHa 5= 12

5.1, Jig €acTuilki ¢ COHHOM §=If2 HaliTM M3 pelIeHHS 3a-
BEaup na coOcTeEeHHBIe QYRKIEH H cOGcTBEIMIbLIC 3HAYEHHS COMHOBLIE
P YHKUHH Yy ({==1, 2, 3), onncriBalciRue COCTONHEA YACTHIH C

OnpecAeH Ol NDOCKiHe]i ¢liHkA HA OfH X, I, 2 CHCTeMM KOODAHAAT.

6.3. Haitti cofcTBeHHBe 3uavuenns onepatopa f=a + bo {a—

YHC.10, b — OGHuHHI BekTOp, 6~ MaTpuun [aynu).
5.4. Moryr nim RBafpaTH TpOEKUH{ 3AEKTPOHEOrO Cnana Ha OCH
X, Y, Z UMETh CRHOBPEMEHHED OlipefleNleBHEIE 3HaNeHun?
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§ 1. Beccnmuonas sapsamennas YACTHILA B MAFHMTHOM NCJe

6. R : ;
I. Iloxasate, yro npw OIpeAeqelHofl KaanbpoBKe BEKTOPHOTO

gg'f;i!i*l;rlaﬂa TAMIALTCHHAY  3aPAMEHHON YiCcTHIL B MarHHTHOM

A=p(p—2am)°

MOMHC LHpeACTABHTL B Biine

- i ~ 2
H—F _ 2 i 2

- TT Ry, R OAST AmD el W B WAL & S vuu‘jc-l.-mu ALl W iwdJd BF A g AR

1.18. T'apmornveckuii ocuurngrop opH { =0 WaxonuTes B CO-
CTOAHKH, ONMHCHIBAEMOM BOJHOBOH QYHKIHeR BHNA

W05, £ =0) = Aexp| — 3 4 ],

rie a =(k/me)"’, Hafity H3MeHenne COCTOSHHR OCHHIJATOPA BO
Bpemenn uw caenyiouime cpennme: x(f), p(f), (Ax(#))% (Ap(0))?
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§ 1. Craunorapnan seopus BoamMyieruit

8.1. Hdna yacTuusl, naxofsitjeiics B GecKOHEYRO rAyOOKOH no-
TeHIMaNbHOH $fMe mHpHHL @ (0 <C x <C a), HafTH B OepBOM

e, A /%3] A
F=oo, #ff= 0o H=c3 =
.;’ . '_:‘ _,;
7 . “ :
A F P 2
Y, A A Y Z
% | 3 ’f
7 | Y 1 4
P - . rd
2 | o y, o
A ; L” ] <
P I 4 i -
Yy | 2 ) .
4 & g & g & e~d o =z
Z
Prc. 16.

NMOpAJKE TEOPHH BOSMYLIEHRI CMelyeHHe 3HepreTHYecKHX ypoBneil
nof, feHiCTBHEeM BOSMYUIEHHA BHAa (puc. 16):

a) Vix =—‘{f-(a-—l2x-——an;

b<x<<a-b,
D<x<b, a—b<x<a.

YKa3aTh YCAOBHA RPHMEHRMOCTH NOJAYYEHHOI0 pE3yIbTATa,

FU.5. 'IpH TOXKIECTReNHBIX G030HA cO ¢HHHOM S = | HAaXOHATCSH
B CJIHHAKOBHX OpOHTAJBHBIX COCTOARMAX, ONHCEIBAEMHEX BOJHOBLIME
¢pyukuuamn ¢(r). Hanncats HOPMHDOB2HHBIE BOJHROBHE (YHKIMHE
BO3MOXKHBIX HE3AaBHCHMEBIX COCTOSIEHE CHCTEMH YKa3aHHOIO BHEA C
YIETOM CHHHOBHIX cTeneHedt ceofoAH. KakoBo uHego Takwx co
CTOSAHHKH?

10.6. Tpr onunakoBHX, c1alo B3aHMONEfCTRYIONIHX npyr c npy-
roM 003CHAa €O CHHHOM S =— 0 HAXORSITCA B CTALHOHAPRKIX COCTOS-
FUAX ¢ OfHH2KOBHIME KBAHTOBBIMM UHCAAMH #, K [, npuuem [ =1,
B HEKOTOpOM LEHTpALHOM HoJe. KakoBO 9Hea0 pasfHuBEIX COCTOS-
HH CHCTeMB! YKa3aHHOIO Bujia?

6) V(x):{;’:“’

10.12. Kak nasecTHo, B 3ajaue ABYX TeJ JIBHIKEHHE [|eHTPa Mace
H OTHOCHTEALHOE JIBHXKEHHE He3aBHCHMBL YOeHHThCA B TOM, HTO
VCJIOBHE CHMMETPHH BOJHOBOH (YHKIHY CHCTEME! TOMIECTBEHHBIX
YaCTHL N0 OTHOMIEHHI0 K HX NMEpecTaHOBKE He HapyluaeT 3TOd He-
3aRHCHMOCTH.
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¥.4. llpeflcTaBHM TraMEJBTOHMAH CCLUHIJINTOPA B BHIE
7 P kx? | ox?

H 2m + 2 + g’
Pacemartpusas gopmaneio craraesoe ax*{2 Kak Boamylyenyne, pac-
CUHTATh B NEPBEIX RBYX OOpAKKAX TEOPBH BO3MYILEHHI CIBHT 3Hep-

TETHUCCKHX ypoBHel ocnuansTopa. OTBET cpasHuTh C TOYHHIM pe-
I€HHEM. KaKOBO YCAOBHME CXOHHMOCTH PHa TEOPHH BO3IMYLICHHI?

6.3. KonTposabHble 3ajaHus (MpUMepbl KOHTPOJIBHBIX 3a/1aHMIA)

1. OnpejienTs ypPOBHM SHEPrUH ¥ HOPMHPOBAHHbLIE BOJIHO-
Bhie (PYHKHUY YaCTHIL, HAXONAUeHlcs B «I0TEHHMANbHOM ALLHKE».
[TorenunanbHas sHeprus vactuub V = co npu x < 0 u npu x>a,

V=0 mpu 0<x<a.

2. Ilokazath, uTO AJAg HaCTUHH, Haxondulefics B «noOTeH-
HHANBLHOM  AliMKe» (CM. MpeABbYUlyIo 3anauy), HMeloT Mecto,
COOTHOWIEHNS!

— 1 — a 6
2
X=5da, (x—x)\=5\1—==).
g @ ( ) 12( n2752)
Ilokazark, utTo 048 OOALIUMX 3HAUeHUH n nocienHul pe3yabrat

COBMAJldeT C COOTBETCTBYIOILUM KJIaCCHYCCKUM.
7. YactHua ABiXeTcs B NOTeHUMANLHOM noJje V (x) == a 5

OHPEII,EJIHTB BEPOATHOCTL HAXOXAeHHa 4YacTHlbl BHE KJaaccu-

YeCKHUX T paHull nJjad OCHOBHOro COCTOsIHHS.
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16. Onpenenuth 30HL pa3perieHHON SHEPrUW Ng YACTHLLBL,
JBHKYILEHCA B TEPHOAHYECKOM MMOTEHIMANLHOM noJje, u3006pa-

% Vizy
|
|

/) g a+h z
Puc. 5.

eHHOM Ha puc. 5. HMccnenopath npenensHuifl cayuait Viy— co,
b— 0 npu ycnosuy, 4t0

Vb = const.

1. [Ipy u3yuyeHud IMHUCCHH MEKTPOHOB MeTaanamu HeoOXo-
NUMO TMPHHATHL BO BHHMaHHe TO 00CTOATENLCTBO, YTO MEKTPOHH
C 3sHepruef, NOCTATOYHOH ANA BHIXONA H3 METaAIa, COTAACHO
KBaHTOBOH MexaHHKe, MOI'yT OTpa¥athCd OT IpaHdHb MeTasnna.

PaccMaTpuBasi OJIHOMEPHVIO MONedb € noteHpuanroM V== —V
) Viz)
Dsirintelisiili S —— -
g T
R
Puc. 6.

npt x <O (suytpu metamna) u V=0 npu x>0 (sHe Me-
tanna) (puc. 6), onpeneaurs KO3 PPHLlMEHT oOTpaKeuna 3JeK-
TpoHa ¢ sHeprueit E > 0 orT noBepxnoctd merania.
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7. Kakol#l (usiiyeckMi CMBLICI HWMEET BEJIMUMHA p, B Bblpaxe-

HUM BOJHOBOR (PYHKILUK

Y(xX)=¢(x)e *,

ecnu ¢yHkUUA ¢ (x) neficTBUTENbHA.

10. Haitu uamenenve BoJaHOBOH (yHKIMY, 3a1aHHOH B MOMEH T

BpeMend f— 0 (pacn/bHBaHHe BOJHOBOIO MaKeTa):

a) ceobonnoe nBUXKCHHE

b, 0) =

exp{ ipor . ra }.
!

™ f ’
), 262

ooy S,
7:02) £}

6) JBM¥{eHHe B OIHOPOJHOM iI0Je

ipor r2
bF, 0) = —%- eXp! Pl ;
(nh%) 4 v h 202
B) IABUXKeHHC YACTHIILI B IMOTEHIIUAJIBLHOM IToJie V: 9

0 —conp{ e ) (o)

39. CucteMa coctoMT u3 JABYX vyacTui. Cnue onHOH

paBed 1/2, npyro#t 0. [lokasat, yt0o mnpu JI0O00M 3aKOHe
B3aUMONEHCTBUST 3THX 4acTHL, OpPOHTANLHEIYI MOMEHT KoJuue-
CTBA ABWXEHHS ABJAETCH COXpaHsiolledics BeJHYHHOM.

ONoGaRwWNE

9.

10.
11.
12.

13.
14.

6.4. Bonipochbl K 3K3aMeHy

CooTtHoteHus: HeonpezeneHHoctel I eitzenodepra.

BeposiTHOCTHBIN XapakTep MOBEACHUS MUKPOYACTHI] (TIEPEMEHHBIC OTICaHUS).

[TonsiTre 06 oneparope. CBOICTBa ONEPATOPOB, UCIOIH3YEMBIX B KBAHTOBOW MEXaHUKE.
CranuonapHoe ypaBHenue [lIpeaunrepa.

Cpennee 3HaueHHe (PU3NIESCKUX BEITHYUH.

OrnepaTopbl KOOPAUHAT U UMITYJIbCOB MUKPOUYACTHII.

OnepaTop MOMEHTa UMITYJIbCA.

Bektop miIoTHOCTH TIOTOKa BEPOATHOCTH, YpaBHEHHWE HEMPEPHIBHOCTH B KBAHTOBOMU
MEXaHUKe.

N3menenne Bo BpeMeHHU CpeTHUX 3HaUYCHUN (pu3nyeckux BenuduH. Teopema DpeHdecra.
JlunaMuyeckue ypaBHEHUS U 3aKOHBI COXPAHECHHUSL.

CBs3b 3aKOHOB COXpPaHEHUsT B KBAaHTOBOM MEXaHUKE CO CBONCTBAMH CHUMMETPUHU
MPOCTPAHCTBA-BPEMEHH.

YacTHlia B IOTSHIIMAILHOHN SIME.

[TpoxoxkaeHre MUKPOYACTHIIBI Yepe3 MOTeHIHATbHBIN O0apbep. TyHHEeNbHBINA Y3 QEKT.
["apMoHnyeckuii OCUUILIATOP
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15. UHTEeHCHMBHOCTD JUIOJIBHOTO U3JTYUYEHUSI.

16. Yactuua B HeHTpaIbHO-CUMMETPUYHOM ToJie. Bomopoaonono6Hblil atom.

17. Cnun. OnepaTop crivHa.

18. Cuctemsl ToxaecTBeHHbIX YacTull. [Ipunuun Toxaecrsennoctu. [Tpunnun [Maymnu.

19. Atom Bo BHemtHeM noie. DdexT 3eemana.

20. BeposiTHOCTH TIepexo/ia O/ ACMCTBUEM BHEUTHETO BO3MYIIECHUS.

21. IlpaBuna oTOopa ISt U3TyYSHHS U TIOTJIOMICHHUS CBETa aTOMOM.

22. COOTHOIIIGHUE HEONpPEEICHHOCTe Il SHEepruu W BpeMmeHU. EcrecTBeHHas HIMpuHA
YPOBHEM.

6.5. AHAJIN3 PE3YJIbTATOB OBYUYEHUSI U ITEPEYEHDb KOPPEKTHUPYIOHINX
MEPOIIPUATHUU 110 YYEBHOU JTUCHUIIJIMHE

DTOT pa3zen 3aroHAETCS 10 Mepe HEOOXOAMMOCTH, HO He pexe, ueM | pa3 B 3 — 4 roxa.

[locne oOkoHYaHMsS  M3yuyeHUS  OOyYarOIMMHCA  Y4eOHOHM  TUCHUIUIMHBI  €XKEroHO
OCYILECTBIISIOTCS CIIEAYIOLINE MEPOIIPHSTHUA:

- aHanmM3 pe3yJbTaToB OOydeHHs OOydYaloUmIMxcsi TUCHMIUIMHE Ha OCHOBE JIAHHBIX
MIPOMEKYTOUHOTO U UTOTOBOI'O KOHTPOJIS;

- paccMoTpeHHe, TpU HEOOXOAUMOCTH, BO3MOXKHOCTEH BHECEHUS] HM3MEHEHHH B
COOTBETCTBYIOLIME T0KyMeHThI PI1J], B TOM uncie ¢ yueToM MnokeaaHui 3aKa34uKoB;

- (hopMupoBaHKe TIepeyuHs] pEKOMEHAANNN U KOPPEKTUPYIOLIMX MEPOIIPUATHHA MO ONTUMHU3AINN
TPEXCTOPOHHETO B3aMMOJCHCTBHS MEXIy OOYyYalOUIMMHCS, TMPENOoJaBaTeNIIMU U TMOTPEOUTEISIMU
BBITTYCKHHKOB MPO(HIIS;

- PEKOMEHIAINY U MEPOTIPUATHSI TIO KOPPEKTHPOBAHHUIO 00PAa30BaTEIHLHOTO MPOIIECCa; 3aMOTHIETCS
cnenuansHas ¢popma «JIucT BHECEHUS H3MEHEHUID.
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3.3. YYHEBHBIE PECYPCbI
3.3.1. KAPTA JINTEPATYPHOI'O OBECIHEYEHUS TUCHUIIJINHBI
(BKJITFOYAs AIEKTPOHHBIC PECYPCHI)

KBaHnTOoBasi MexaHHKa

JLJIs1 o0y4Jaromuxcs 00pa3oBaTeaLHOH IPOrpaMMbl

Yposenb Gakanaspuara, 44.03.01 [Mexarornueckoe 00pa3zoBaHue

duszuka, ounasg dbopma

. KoauuecTBO

Ne MecTo XpaHeHHs1/3JIeKTPOHHbIN

IK3EMILISIPOB

n/ HaumenoBanue aapec

/Touex
n J0CTYyNA
OcHoBHasA JguTEeparypa

1 |P. ®eiitaman  ,DeliHMaHOBCKHE
gexknuu mo ¢usuke [Tekcr] : Kypc
JIEKIH. Bl o 8,9. KBua HTOBaA Hayunas 6ubnuorexa KI'TIY um.

MexaHuka / P. ®eitaman, P. Jleiiton, M. 53
Coaupc; Ilep. ¢ auri. I. 1. Kombuiosa, B.IL Acradpesa

Pen. 4. A. CMopoarHCKOTO. - 2-€ U3, -

M. : Mup, 1978. - 524 c. -

2 | CoxoJoB, A. A. KBanToBass MexaHuKa Haquaﬂ ounbmuoteka KI'ITVY um.

[Texcr]: yue6bHOe mocobue / A. A. B.II. Acradbesa 18
CokosioB, M. M. Tepnos, B. Y.
JKykosckuii. - M. : Hayka, 1979. - 528 ¢

3 | ®eiinman, P. Hayunas 6ubnmorexa KI'TIY um.
3asaun v ynpakKHEHNUA C OTBETaMU 1 B.II. Acradbesa
pemtenusiMu [Tekcer] : cOopHUK 3a7a4 /

P. ®etiuman, P. Jletiton, M. CanHzgc; 24
pexn. A. I1. JleBantoka. - M. : Mup,

1969. - 624 c. - (PeliHMaHOBCKHE

JIEKITUH 110 PUBUKE).

4 | AtutecauH, Cepreii CTenmaHOBHY.
3ajziauu ¥ TECTHI 110 ONTHKE U
KBaHTOBOI MexaHuke [Teker] : Hayunas 6ubnuorexa KI'TIY um. 20
yuebHoe rmocobue / C. C. AtutecHuH, JI. B.II. AcrapreBa
. Yepnsimosa, H. B. ®uienkosa. -

CII6. : JIaHb, 2012. - 336 c.

5 | Benpuncknii, P.B. KBantoBas OBC «YHuBepcurterckas NupuBunyans
MexaHuKa : yueonuk / P.B. OMOIMOTEKA OHJIAITHY HBIN
Benpunckuit ; enepanpHoe HEOTPaHUYEHH
areHTCTBO M0 00Pa30BaHUIO Bl ToCTYN

Poccuiickoit ®enepanuy,
denepanbHOE TOCYIAPCTBEHHOE
o0pa3zoBaTeNnbHOE YUPEKICHHE
BBICIIIETO MTPO(hecCHOHAIbHOTO
obpa3zoBanus "HOxHBIHA
(dhenepaibHBI YHUBEPCUTET'. -
Pocros-na-/lony : M3narenscTBo
IOxHOTO enepanprHOTO
yHusepcureta, 2009. - 384 c. -
oubouorp. c: C. 382 - ISBN 978-5-
9275-0706-1 ; To ke [DIeKTPOHHBIH
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KoauuectBO

Ne MecTo XpaHeHUs1/3J1eKTPOHHbII
IK3EMILISAAPOB
n/ HaumenoBanue aapec
I /To4exk
A0CTyHa
pecype]. - URL:
http://biblioclub.ru/index.php?page=b
00k&id=240937
JlonoJIHUTe/IbHAA JIUTEPATYpa
1 | banamos, BceBosion Hayunas 6ubnmnorexa KI'TIY um.
BadyecsiaBoBuu. B.IL. AcradseBa
Kypc xBarTOBOM Mexanuku [Teker] :
yuebHoe mocobue I CTYAeHTOB (hus. 5
crer. By3oB / B. B. Basnamos, B. K.
HomuHoB. - M. : I31-Bo Mock. yH-Ta,
1982. - 280 c.
2 | CaBeasnes, rops Hayunas 6ubnmuorexka KLY um.
Baragumuposu+. B.I1. AcradneBa
Kypc obmet pusuku [Tekcr] : B 3-X T.
/ 1. B. CaBebes. - CII6. : JIaHb.
- ISBN 978-5-8114-0629-6.
T. 3 : KBauToBas ¢pusuka. 6
AtomHas pusuka. Pusuka
TBepAoro Tesa. Pusuka
ATOMHOI'O AApa 1
JJIEMEHTAaPHbIX YaCTHII :
y4eOHUK. - 9-€ U3, CTep. -
2008
3 | Murnasn, Apkaaui Hayunas 6ubmuorexa KIITY nwm.
beneaukroBuy. B.I1. AcradbeBa
KBanToBas pusuka aist 60IbIINX U 43
masneHbkux [Tekcr] : HayaHO-
nonyJApHasi guteparypa / A. B.
Murgai. - M. : Hayka, 1989.
Pecypcsl cetu UHTEpHET
HasbinoB A.C. KBanroBas http://nuclphys.sinp.msu.ru/books/q | CBoGomHbIi
MmexaHuka M : Hayka 1973 m/index.html JIOCTYI
1 Jlarnay JI.JI., JIudumn E.M. http://www.ph4s.ru/kurs_teor_ph.ht | Cso6oaubrit
Kpatknii kypc TeopeTndyeckon ml JIOCTYII
¢uzuku. M.: Hayka . 1.2. 1972.
2 dirrorre 3. 3a1a44 10 KBAHTOBOM
Mexanuke. Tom 1. M.: Mup, http://eqworld.ipmnet.ru/ru/library/ | CBoOoaHbIit
1974 physics/quantum TOCTYII
®mrorre 3. 3a1a4n 110 KBAHTOBOU
Mexanuke. Tom 2. M.: Mup, 1974
3 |Tompmuu JIJI, HosukoBa I'.U. | http://nuclphys.sinp.msu.ru/books/q | CoGoHbIit
KBanToBas ¢usuka. BBogHsblit Kypc .- m/index.html JIOCTYI
M.: UKW, 2002
4 | Tpeiivan . €. 9ror  crpanHEli http://nuclphys.sinp.msu.ru/books/p | CBobomHbIi
kBaHTOBBIM wmup.  MokeBck: HUIL
op/044.htm JIOCTYI

«Perynsapnas u Xa0THUYECKast
nuHamMukay, 2002
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http://nuclphys.sinp.msu.ru/books/qm/index.html
http://nuclphys.sinp.msu.ru/books/qm/index.html
http://www.ph4s.ru/kurs_teor_ph.html
http://www.ph4s.ru/kurs_teor_ph.html
http://eqworld.ipmnet.ru/ru/library/physics/quantum
http://eqworld.ipmnet.ru/ru/library/physics/quantum
http://nuclphys.sinp.msu.ru/books/qm/index.html
http://nuclphys.sinp.msu.ru/books/qm/index.html
http://nuclphys.sinp.msu.ru/books/pop/044.htm
http://nuclphys.sinp.msu.ru/books/pop/044.htm

KoauuectBO

Ne MecTo XpaHeHUs1/3J1eKTPOHHbII
n/ HaumenoBanue aapec IKIEMILIHPOB
/To4exk
1 A0CTyHa
> https://ufn.ru/ Crobombiit
Kypnan «Ycnexu pusndeckux HayK» JOCTYII
6 Myanaranosckuii B.B. Kypc http://www.ph4s.ru/kurs_teor_ph.ht | Cso6oaHbIit
TeopeTndeckoit ¢pusuku. T.2. M:, ml NOCTYII
1988.

7 broxunies JI.J1. OcHOBBI http://nuclphys.sinp.msu.ru/books/q | CBoGoHbIit
KBaHTOBOW MexaHnuku, M: Hayka m/index.html JOCTYTI
1976.

8 Janpay JIJI., JTudmi E.M. http://www.ph4s.ru/kurs_teor_ph.ht | CBoGoHbrit
Ksanrosag Mexanuka.-M.: ml JOCTYII
Hayka, 2001.

9 |A. Meccua. KBanToBas | http://nuclphys.sinp.msu.ru/books/q | CsoGoausIit
MexaHuka. T.1 ,1.2, M:Hayka, 1978, m/index.html JOCTYTI
1979

10 | Pecypcbt  cetn  Hutepner mo | http://nuclphys.sinp.msu.ru/books/

Pa3IHYHBIM pa3aeaaM QU3HKH http://eqworld.ipmnet.ru/ru/library/
physics CBOOOTHBIH
http://www.ph4s.ru/kurs_teor_ph.ht JTOCTYI
ml

http://www.eduspb.com/node/2331

HH(])OpMaIII/IOHHbIe ClIpaBOYHbIC CUCTEMBI " l'[pO(l)eCCI/IOHaJ'IbH])Ie 0a3bl JAHHbIX

1 |TapanT [D1€KTpOHHBIH pecypc]: Hayunas 6ubnuotexa JIOKaJIbHas
WH(POPMAIIMOHHO-TIPABOBOE CeThb By3a
o0ecrieyeHue : cripaBoYHas paBoBast
cucteMa. — Mocksa, 1992— .

2 | Elibrary.ru [OnekrponHslii pecypc] : http://elibrary.ru CB0OOIHBII
ANEKTpOHHAas OMOIMOTeUHas cUCTeMa JOCTYTI
: 0a3a TaHHBIX COJCPKUT CBEICHUS
00 OTEYECTBEHHBIX KHUTAX U
NEPUOIMYECKUX U3/IaHHSIX 110 HAyKe,

TEXHOJIOTUH, MEIUIINHE 1
obpazoBanuto / Poc. uapopm.
noptai. — Mocksa, 2000— . — Pexum
nocryma: http://elibrary.ru.

3 | East View : yHuBepcanbHbie 6a3bl https://dlib.eastview.com/ Wunusumyanb
JaHHBIX [DJIEKTPOHHBIN pecypc] HBII
:nepuoanka Poccuu, Ykpaunsl u HEOTpaHUYEHH
ctpad CHI' . — Dnektpon.naH. — BII JOCTYII

OO0 MBHUC. - 2011 -.
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https://ufn.ru/
http://www.ph4s.ru/kurs_teor_ph.html
http://www.ph4s.ru/kurs_teor_ph.html
http://nuclphys.sinp.msu.ru/books/qm/index.html
http://nuclphys.sinp.msu.ru/books/qm/index.html
http://www.ph4s.ru/kurs_teor_ph.html
http://www.ph4s.ru/kurs_teor_ph.html
http://nuclphys.sinp.msu.ru/books/qm/index.html
http://nuclphys.sinp.msu.ru/books/qm/index.html
http://nuclphys.sinp.msu.ru/books/
http://eqworld.ipmnet.ru/ru/library/physics
http://eqworld.ipmnet.ru/ru/library/physics
http://www.ph4s.ru/kurs_teor_ph.html
http://www.ph4s.ru/kurs_teor_ph.html
http://www.eduspb.com/node/2331

. KoaudecTBO
Ne MecTo XpaHeHUs1/3J1eKTPOHHbII
IK3EMILISIPOB
n/ HaumenoBanue aapec
I /Touek
J0CTYyINA
MC)KBYSOBCKaSI SJICKTPOHHAA httpS/thIlb nSpU ru/ I/IHI[I/IBI/II[yaJIB
oubmotexa (MOB) HBII
HEOrpaHUYEeH
HBIM JOCTYT
CoracoBaHoO:

['y1aBHBIN OMOJIMOTEKADD

¥

[ 1  ®oproBa A.A.

(IOMKHOCTD CTPYKTYPHOTO MTOAPA3/ICIICHHUS )

(moamuce) (Pamunus 1.0)
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3.3.2. KapTa MaTepua/IbHO-TeXHUYECKOH 0a3bl JUCHHUILJIMHBI
KBaHTOBast MEXaHUKA

(HaMEeHOBaHWE AUCIIUTIIINHBI )
JL719 00y4Yaromuxcs 00pa3oBaTeJbLHON MPOrpaMMbl
YpoBeHs Oakanaspuara, 44.03.01 Ilegarornueckoe oOpa3zoBaHue

(ykazaTb ypoBeHb, IM(p 1 HANMEHOBaHNE HAIPABJICHHS TIOATOTOBKH, )

®dusuka, ouHasg hopma
(yxa3ate poduis/ Ha3BaHUE MPOTPaMMBI B GopMy 00yUeHHS)
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Y4eOHble ayIMTOPHUH UISI IPOBEACHNUS 3aHATHI JEKIIHOHHOI0 THIIA, 3AHATHH CEMHUHAPCKOI0 THIIA, KYPCOBOI0 IPOEKTHPOBAHNS (BBINOJIHEHUS

KYPCOBBIX padoT), TPYNNOBbIX U MHANBUAYAJbHBIX KOHCYJIbTAIUI, TEKYLIEr0 KOHTPOJISI YCIIeBAeMOCTH U NpoMes:KyTouUHOH atTectauuu B KI'ITY um.

B.I1. AcradgbeBa

Ne HaumenoBanmue Homep aynutopun, Koua-Bo |Ilepedyenn ucnosn3dyemoro| Kadenapa, 3a koropoii B Tom umncJie Ilepeuennb
0/ | TMCHUILTHHBI (MOXYJIs1), noMenieHust MoCaa04H o0opynoBaHus 3aKpenJieHa ayJAuTOPpus, | IPUCHOCO0J€eH- | JIHIIEeH3NOHHOTO
NPaKTHK B bIX MeCT, MnoMelleHue ¢ yKkazanueM HBIX 1151 NPOrpaMMHOI0
COOTBETCTBHH C padouux OTBETCTBEHHOIO JIMLIA |HCHOJIL30BAHHUS | oO0ecmeYeHusl.
Y4eOHbIM ILIAHOM MecT HHBAJIMIAMH U PexkBU3UTHI
Junamu ¢ OB3 |moarBep:kaaomniero
AOKYMEHTAa
660049, KpacHosipckuii kpaii, r. KpacHosipck, yi. [lepencona, 3a. 7
(Kopmyc Ne4)
1. Bce nucnummimHel 2-01 26 VYuebnag nocka-1mr., Kadenpa pusuku un Her
y4e0HOT0 I1aHa, KpoMe JlabopaTopus Ja3epsl -3MIT., METOIMKU 00yUYeHUs
«DNEeKTUBHBIC OTITUKH TuH3bI-18 T, ¢busuke, SAxymesuu B.W.
JUCITUIUTAHBI 10 MapKepHast Jocka- 1T,
buznyecKoil KynpType U
CIIOPTY»
2. Bce nucuumimabl 2-02 24 HaGop BoHOBas onTHKa- Kadenpa pusuku un Her
y4eOHOT0 IJ1aHa, KpoMe JlabopaTopus lmrr., mraTuB-8mr., METOAMKUA 00yUYeHUs
«NEeKTUBHbBIE TEXHUKHU HATJISTHOE TTOCOOHE 10 ¢usuke, Ocumnona JI.M.
JUCIUTUTAHBI 10 IITKOJILHOTO ¢dusnke, TaTLHOMED
buznYecKoil KyIbType U JKCIIEPUMEHTA na3epHbld — 1mT.,
CIIOPTY» (;1eBast) JTIOCKa 5-TH dJIEMEHTHAs -

lmT.,
nH(ppaKpacHbII
TepMoMeTp-1rT.,
Habop ['eomerpuueckas
OITHKA-1mIT.,
Ha0Op 10 CTaTHKE C

MAarHUTHBIM JE€pKATEIEM
HCT -1mrt.,
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npuOOp BBIHYXJIEHHOTO
KojeOaHusl U pe3oHaHca-
lurt., o0opynoBanue AJis
J1a00paTOPHBIX padOT MO

dusuke
Bce mucnuiummasl 2-02 16 WNHTepakTuBHAs AOCKa - Kadenpa puzuku u Linux Mint —
y4eOHOro I1aHa, KpoMe JIaGoparopus L., METOAHMKH 00y4eHUs (CBoGonast
«DNEeKTUBHBIC TEXHUKHU KOMIUIEKT 10 MeXaHuke u | ¢usuke, Ocunona JI.M. munens3us GPL)
JUCITUIUTAHBI 10 IITKOJILHOTO ANEKTPOHUKE - 1 1IT.,
(GU3NIECKOil KyJIbType U IKCIIEPUMEHTA KOMILIEKC TIPUOOPOB
CIIOPTY» (paBasi) 3JIEKTPOMArHUTHBIX BOJIH

-lmr.,
koHcTpykTop "3HATOK"
AJIEKTPOHHBIH, IS
IIKOJIBI -OIIT. ,
KOMIbIOTEP- 1 1IIT.,
Habop
OnexTpoauHaMuKa- 1mr.,
poeKTop -lmr.,
CTOJI IEMOHCTPALlMOHHBIN
no ¢usuxe CJ 1200 -
1.,

CTOJI J1aOOpaTOPHBIN
ANEKTPUPULIIPOBAHHBII
it pusuku 1200CIJT -
12mrt., TeneBuzop- 1.,
y4eOHast mocka- 1.,
KOHCTPYKTOP
ATnbTepHAaTUBHON
SHEPruu-S1T.,
obopynoBaHue ISt
1a00paTOpHBIX PaboOT MO
¢busuke, paunyapt-1mr.
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Bce nqucuuminHel 2-06 25 Komnsrotep— 9., Kadenpa ¢pusuku u Anbt OOpazoBanue
y4eOHOro 1miaHa, Kpome npoexkTop — lmr., METOAMKH 00y4eHUs 8 (smuen3us Ne
«INEeKTUBHbBIC HarJISTHBIC TTOCOOMS ¢usuke, Kpacuukosa AA0.0006.00,
JTUCHUIUIMHBI IO (cTeHmpl), MapKepHas E.1O. norosop Ne JIC 14-
(UBHYECKON KYIBTYpE nocka — 1mrT. ¢ 2017 ot
CIIOPTY» YCTPOWCTBOM JIJIs 27.12.2017
WHTEPAKTUBHOMN JOCKHU,
JI0OCKa MapkepHast — 11uT.
Bce nucuuminHzel 2-08 16 Mapxkepnas gocka-lmr., | Kadenpa rexnonoruu u Her
yueOHOro Ij1aHa, Kpome JIaGoparopus AJIEKTPONPUOOPHBII LUT- | HPEANpPUHUMATENbCTBA,
«OIEeKTUBHbBIE ANEKTPOTEXHUKHU SIIT., O10KH 110 cOOpKe Bacwibses b.B,
JUCLUIUIMHBI 1O AJIEKTPUUYECKUX LIeTIei-
du3nUecKoil KyiIbpType U 8mit., mpoBoga
CHOPTY»
Bcee nucrumimHb 2-11 100 VYuebnas nocka-lmr., Kadenpa ¢pusuku u Linux Mint —
y4eOHOro IjIaHa, Kpome poeKTop-1umir., METOJUKU 00y4YEeHHUSI (CBoboanas
«ONEeKTUBHBIE KoMIbioTep-11T., ¢uzuke, Akcrora J1.®. munens3us GPL)
JUCLUIUIMHBI 1O MapkKepHast Jocka- 1.,
buznyecKoil KyJapType U JEMOHCTPALIMOHHBIN
CIOPTY» cros-1mrT.
Bce mucnuimmael 2-12 20 Komrmiekt yaebHoro Kadenpa texnomoruu u Her
yueOHOro Ij1aHa, Kpome JIaGopartopus 000pyI0BaHUS 110 HpeanpUHUMATENbCTBA,
«DNEeKTUBHBIE POOOTOTEXHUKH U pOOOTOTEXHHUKE, Kapenosa H.T'.
JUCLUIUIMHBI 1O JIEKTPOHUKHU MOJUTOH-31UT.,
(buznyecKoil KyJapType U MapKepHast Jocka-11mrT.
CIOPTY»
Bce nucuuniuel 2-13 30 WNHuTepakTuBHAs 10CKa- Kadenpa ¢uzuku u Linux Mint —
yueOHOro Ij1aHa, Kpome L., METOAMKH 00y4YeHuUs (CBobGonast

«ONEKTUBHBIE
JUCLIUIUINHEI 110
buznyecKoil KyJapType U
CIOPTY»

JI0CKa MarHUTHO-
MapKepHas - 2IIT.,
KOMIIbIOTEp -11IT.,

poeKTop - lmrT.,

¢uzuke ,Ocumnona JI.M.

munens3ust GPL)
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CTOJIMK IEPEIBUKHON
MpoeKuoHHBIA PTS - 1
LIT., BOJIbTMETp-111T.,
amrepmeTp- 1 mr.

0. Bcee nucrumimab 3-02 50 Kommnbrotep- 1mrT., Hupexuusi, Yuranos A.C. Linux Mint —
y4eOHOT0 IJ1aHa, KpoMe WHTEpaKTHUBHAs JOocKa - 1 (CBoboHas
«INEeKTUBHbBIC LIT., CUCTEMA nmuuensust GPL)
JUCIUILIAHBI 110 BUJICOKOH(EPEHIICBAZH
du3nUecKoil KyiIbpType U Policom — 1 mr. (6e3
CIOPTY» ceTH), yuebHas JocKa-
L.
10. Bce nucuumimabl 3-04 20 MapxkepHas qocka-1mr., Kadenpa ¢uzuku u Anpst OOpazoBanue
y4e0HOT0 IIaHa, KpoMe Jlaboparopus MHTEPAKTUBHAA JIOCKa- METOJIMKU 00yUYeHUs 8 (nmumen3ust No
«DNEeKTUBHbIE MEXaHUKH 11T ¢ BCTpOCHHBIM ¢busuke, SAxymesuu B.W. AAO0.0006.00,
IUCIHUILINHEI 110 MIPOCKTOPOM; norosop Ne J1C 14-
buznyecKoil KyIpType U yueOHOe 000pyaOBaHKE 2017 ot
CIIOPTY» 10 MEXaHHKE 27.12.2017
(MamuHATIIEKTPOHHBIN
6J10K)- 9 1T.,
KOMIIbIOTEP- § WIT.,
HOYTOYK- 10 mmiT.,
MIOJIUTOH JJIsI
poOOTOTEXHUKH- | IIIT.
11. Bce nucnuminHbl 3-06 25 MapxkepHas gocka -1mr., Kadenpa ¢uzuku u Her
y4eOHOT0 IJ1aHa, KpoMe JlaGopaTtopust BBIIPAMHTEIH METOAMKUA 00yUYeHUs
«DNEeKTHUBHBIC ANEKTPUYECTBA U HHU3KOBOJIBTHBIN -3 miT., | ¢u3uke, Kapnenko M.M.
AACHOUIUIMHBI 110 MarueTuima BBICOKOBOJIbTHBIH OJIOK

du3uuecKoil KyiabType u
CIOPTY»

MUTaHKA - 3 IIT.,
yCTaHOBKA JIJIsS
JIEMOHCTpALIU

AJIEKTPOMArHUTHBIX BOJH-
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3 wrT., npUcTaBKa-
ocmmntorpad
JIEMOHCTPALIMOHHBII
JIByXKaHaJIbHbIN -4 1IIT.,
U3MEPUTENBHBIN PUOOP
IIKII -3 mT., 610K
MUTaHUS HU3KOBOJILTHBIN
- 4 WIT., MyJIBTUMETP
APPA 205 - 2 mir.

12. Bce nucnumimHel 3-11 100 Yuyebnas nocka-1uir., Hupekuus, Yuranos A.C. Linux Mint —
y4eOHOTO0 I1aHa, KpoMe 9KpaH-1mr., (CBoboanast
«DNEeKTUBHbIE poeKTop-1umir., munen3us GPL)
JTUCLMIUIMHEI 110 KOMIIbIOTEp- 1 1IIT.
busznyecKoil KyIpType U
CIIOPTY»
13. Bce nucuuiummast 3-13,3-14 15 Komnerorep-15miT., Hupekuus, Yuranos A.C. Linux Mint —
yueOHoro njaHa, kpome | KommbroTepHblit puHTEP- 11T, (CBoboanast
«DIIEeKTUBHbBIE KJ1acc MapkepHas Jocka- 1 mir., munenzus GPL)
JTUCIMIUTHHEI 110 mpoekTop- 1.,
buznYecKoil KyIbType U WHTEPAaKTUBHAS JTIOCKa-
CIIOPTY» g
14. Bce mucnuminHel 3-17 14 YueOnas mocka-11mr. Hupexkuuns, Uuranos A.C. Her
y4eOHOro 1j1aHa, Kpome
«ONEeKTHUBHEIE
JTUCIMIUTUHEI 110
(bU3NYECKON KYIbTYpE U
CHIOPTY»
15. Bce nucnuminHel 4-01 30 Yuebnas mocka- 11mr. Hupekuus, Yuranos A.C. Her

y4eOHOro 1j1aHa, KpoMe
«ONEeKTHUBHEIE
JTUCIMIUTMHEI 110
(bu3NYECKON KYIbTYype U
CIIOPTY»
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16. Bcee nucrumnimab 4-02 34 Kommnbrotep -1mT., Hupexuusi, Yuranos A.C. Linux Mint —
y4eOHOT0 IJ1aHa, KpoMe MPOeKTOp- 1 1IT., (CBobOoHas
«DJIEKTUBHEIE MHTEPAKTHUBHAA JI0CKa- nmunen3ust GPL)
JUCIUIUIAHBI 110 L.,
(UBHYECKON KYIBTYpE MapKepHas Jocka- .,
CHOPTY» yueOHas gocka-1mrT.
17. Bce nucuumiunbl 4-03 12 CrexnsiHHas gocka-1mr., Kadenpa pusuku u Anwst Ob6pazoBanue
y4eOHOro IjIaHa, Kpome JlaGoparopus KOMITbIOTEp-4 IIT., METOJIUKH 00y4YeHUS 8 (nuuen3us Ne
«DIEeKTUBHbBIE MOJIEKYJISIPHOI o0opyaoBaHue A ¢usuke, Kpacaukona E.1O AA0.0006.00,
MUCLIUIIINHEI 10 bu3uKu MOJIEKYJIAPHOU U noroBop Ne JIC 14-
du3nUecKoil KyiIbpType U aTOMHOM (U3HKe 2017 ot
CIOPTY» 27.12.2017
18. Bce nucnumimHel 4-11 10 YuyeOnas mocka-11mr. Hupeknus, Yuranos A.C. Her
y4eOHOTO0 I1aHa, KpoMe
«DNEeKTUBHbBIC
JUCITUTUTAHBI 10
buznYecKoil KyIbType U
CIIOPTY»
19. Bce nucnuminHbl 4-12 30 Kowmmerorep — 10 mit., Kadenpa Linux Mint —
y4eOHOro 1aHa, Kpome Kitace npoexTop — 1 mr., MH(OPMATUKU U (CBoboanast
«ONEeKTUBHBIC KOMIBIOTEPHOTO WHTEPaKTHUBHAS 10CKa — UH(GOPMaIIMOHHBIX munen3us GPL)
JUCIUTUTAHBI 10 MOJICTTUPOBAHUS L., TEXHOJIOTHH B
buznyeckoit KynpType U | (ayAuTOpHs IS MapkepHas qocka — 1 mrT. | oOpazoBanuu, MBKkuHa
CIIOPTY» IIPOBEICHUS JI. M.
3aHATHM 110
MOJICTTUPOBAHUIO,
MPOrpaMMHUPOBaH
UI0)

1. Perl5.22
2. Python 2.7 u 3.5,

Onepaunonnas cucrema AnbT OOpa3oBaHue § BKIIOYAET CIEAYIOUINH MaKeT MPOrpaMMHBIX TPOAYKTOB:
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Omnepanmoonas cucrema Linux Mint BKIIIOYaeT CIIEAYIONINA TAKET MPOrPaMMHBIX IPOTYKTOB:

1.

PHP 5.6

GCC5h.3
LibreOffice 5.3
Firefox ESR 52.5.2
WINE 1.9.12
GIMP 2.8.20
wxMaxima 16.04.2

. Scribus 1.5.3

. Inkscape 0.92

. Blender 2.77

. Moodle 2.5

. PYXXEJIb 1.0.1
. Mediawiki 1.23

Firefox

2. Thunderbird

©©ONDU A ®

10.

LibreOffice
GIMP
Pidgin
Rhythmbox
HexChat
GParted
VLC
LightDM
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IHomemenus nJist camocTosiTe/ibHOM padoTsl o0yuaromuxcs B KI'TIY um. B.II. AcrapbeBa

Ne HaunmeHoBaHue Homep Kou-Bo Ilepeyenn Kadgenpa, 3a B Tom umncie IlepeyeHb JMLIIEH3HOHHOTO
n AUCHHUILINHBI ayIuTOpUH NMOCAJOYHBbIX | HCII0JIb3YEMOI0 KOTOpO¥i NpHUCIOCO0IeHHBIX NPOrpaMMHOI0
/m | (Momyasi), NPaKTHK B /momenienns MecT, 000opy10BaHUA 3aKpervieHa A o0ecrneyeHus. PekBU3UTHI
COOTBETCTBHH € padouux ayauropus/ HCIO0JIb30BAHUS MO/ITBEPKAAI0LIEro
Y4eOHBIM IJIAHOM MecT noMeleHue ¢ HHBAJIMIAMH U JTOKyMEeHTAa
YKa3aHueM Junamu ¢ OB3
OTBETCTBEHHOI0
Juua
660049, KpacHosipckuii kpaii, r. KpacHosipck, yJi. Aabl JledeneBoii, a. 89
(Kopmyc Nel)
1. Bce mucnumimHel 1-01 3an 22 Komnbrorep- Ha Anbt OGpazoBanue 8
y4eOHOro IjaaHa KaTaJjoros 3. AupekTop (;muuensusa Ne AAO.0006.00,
Hay4YHOU Hay4YHOM norosop Ne JIC 14-2017 ot
OubIHOTeKN OUGIMOTEKHY, 27.12.2017
BalimyxameTOB
B.IL.
2. Bce nucnuminHbl 1-03 3ax mas 12 Kommnsrorep- Ha AnwsT Ob6pazoBanue 8
y4eOHOTr 0 IJ1aHa Hay4YHOU pabOThI 3., MOVY- AupekTop (muuensus Ne AAO.0006.00,
3mr., pabouee Hay4HOH norosop Ne JIC 14-2017 ot
MECTO TS JIAILL OU6IMOTEKHY, 27.12.2017
¢ OB3 (s balimyxameToBa
CIIETIBIX U B.IL
CITa0OBHUISIIINX )
3. Bce nucnumnimHel 1-04 AbonemeHT 4 Kowmmerotep- Ha AnbT OGpa3zoBanue 8
y4eOHOro IJIaHa Hay4HOUI 21T. AvpekTop (;muuensua Ne AAO.0006.00,
JIMTEPATYPEI Hay4YHOH norosop Ne JIC 14-2017 ot
OuO6JIMOTEKH, 27.12.2017
BarimyxameToBa
B.IL.
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Bcee nucuuniauHbl
y4eOHOTr0 IJ1aHa

1-05 Lentp
CaMOCTOSITEIILHOM
paboThI

60

KoMIibroTep- 15
iT.,
M®VY-5 mir.

JupekTop
Hay4YHOM
GUOJIMOTEKH,
BanmyxameToBa
B.IL.

Ha

Microsoft® Windows®
Home 10 Russian OLP NL
AcademicEdition
Legalization GetGenuine
(OEM nuiieH3usi, KOHTPAKT
Ne Tr000058029 ot
27.11.2015);

Kaspersky Endpoint Security
— JIun cepruduxar NelBOS-
190415-050007-883-951;
7-Zip - (CBoOoHast
munensus GPL);

Adobe Acrobat Reader —
(CBoboanast muieH3us);
Google Chrome —
(CBoboaHast muIeH3us);
Mozilla Firefox —
(CBoOOIHAS TUTICH3US);
LibreOffice — (CBoGoaHast
muuenzus GPL);

XnView — (CBoboHast
JIUTICH3US);

Java — (CBobGoHas
JIUTICH3US);

VLC — (Croboanas
JIALICH3US ).

I"apanTt - (moroBop Ne
KPC000772 ot 21.09.2018)
Koncynwsrantlntoc (morosop
Ne 20087400211 ot
30.06.2016)
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HOYTOYK-10 mmiT.

Anwst Ob6pazoBanue 8
(mumensus Ne AAO.0006.00,
norosop Ne J1C 14-2017 ot
27.12.2017

Bcee nucuuniauHbl
y4eOHOTr0 IJ1aHa

1-34 Pecypcuslit
LEHTP

20

Komnbrorep-
4.

JAupekTop
Hay4YHOM
OHOJIUOTEKY,
BanmyxameToBa
B.IL.

Ha

Microsoft® Windows®
Home 10 Russian OLP NL
AcademicEdition
Legalization GetGenuine
(OEM nuiieH3us1, KOHTPAKT
Ne Tr000058029 ot
27.11.2015);

Kaspersky Endpoint Security
— JIun ceprudpuxar NelBOS-
190415-050007-883-951;
7-Zip - (CBoOoHast
munensus GPL);

Adobe Acrobat Reader —
(CBoOoHAs TUIICH3UA);
Google Chrome —
(CBoOoHAs TUIICH3UA);
Mozilla Firefox —
(CBoOoHAs TUIICH3UA);
LibreOffice — (CBoGoaHast
muuenzus GPL);

XnView — (CBoboHast
JIAIICH3US);

Java — (CBobOoHas
JIALICH3US);

VLC — (Croboanas
JIAIICH3US);

I"apanTt - (moroBop Ne
KPC000772 ot 21.09.2018)
Koncynwsrantlntoc (morosop
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Ne 20087400211 ot

30.06.2016)
Bce nqucuuminHel 2-29 23 Komnetorep- Otnen Anbt O6pazoBanue 8
y4eOHOTr0 IJ1aHa 13mmr. JUIIEH3UPOBAHUS, (muuensus Ne AAO.0006.00,
AKKpEIUTALNU U noroBop Ne JIC 14-2017 ot
KOHTpPOJISI KaueCcTBa 27.12.2017
obOpa3oBaHus
Bce nucummimabl 2-28 12 Kommnbrorep- HNucturyr AnbsT Ob6pazoBanue 8
y4eOHOro IjaaHa 12mT. JIOTIOTHUTEIILHOTO (;muuensusa Ne AAO.0006.00,
o0Opa3oBaHus 1 noroBop Ne JIC 14-2017 ot
MTOBBIIIIEHUS 27.12.2017
KBTI (UKL
Bce nucnuimmael 2-34 12 Kowmmbrorep- HNucturyr Anbt OGpazoBanue 8§
y4eOHOro IjaHa 12mT. JOIOJIHUTEIBHOTO (muuensus Ne AAO.0006.00,
oOpa3zoBaHus U noroBop Ne JIC 14-2017 ot
MOBBILICHUS 27.12.2017
KBaTM(UKAITII
Bce nucnuminHbl 4-24 Y4yebHo- 8 My3seiinoe Kadenpa Her
y4eOHOro njaaHa MH(OPMALIMOHHBIN o0opyoBaHue: reorpaduu u
LEHTP 6apometp-1mr., METOJIUKH
(dboToanmapar- oOy4eHus
lmr., reorpaduu,
TeTypui-1mT., [TaBnosa 1O.B.

Oyccuionb-11mr.,
TICUXPOMETP-
lrt.,
aHUMOMET-
lT., HUBENUP-
111T., TEOIOINT-
lr. u ap.

660017, KpacHosipckuii kpaii, r. KpacHosipck, np-t Mupa, a. 83

(Kopnyc Ne2)
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10. Bce nucuumiunb 1-16 2 Kommnsrorep- 3amecTuTenb Ha Anwst Ob6pazoBanue 8
y4eOHOTr0 IJ1aHa 21IT., JIeKaHa 1o (mumensus Ne AAO.0006.00,
HPUHTEP- 2IIT. BOCIIUTATEIbHOU norosop Ne JIC 14-2017 ot
pabore, 27.12.2017
Tumodeena H.A.
11. Bce nucummimmabl 2-11 28 Kommbrorep-5 Kadenpa AnsT OOpa3zoBanue 8
y4eOHOro IjaHa HNudopmannonno- IT., Nearoruku u (;muuensusa Ne AAO.0006.00,
METOINYECKUI MPUHTEP-21IT., IICUXOJIOTHU norosop Ne JIC 14-2017 ot
PECYpPCHBIN LIEHTP M®VY-2mir., HAYaJIbHOTO 27.12.2017
(m1s mpoBeneHUs y4eOHO- o0Opa3oBaHus,
3aHITHIA U METOIUYeCKast 3aB.KaOMHETOM,
WHJIMBU1yaIbHOU JurTeparypa Yunosa H.IL.
paboThI)
660017, KpacHosipckuii kpaii, r. Kpacnosipck, yia. Kapsia Mapkcea, 3a. 100
(Kopnyc Ne3)
12. Bce nucuuiummast 2-11 25 Komnbrorep- Hupeknus Anbt OGpazoBanue 8
y4eOHOTr 0 IJ1aHa Mertoaundeckuit 14T, WHCTUTYTA (muuensus Ne AAO.0006.00,
KaOUHET [ICUXO0JIOT0- noroBop Ne JIC 14-2017 ot
Mearoruyeckoro 27.12.2017
o0Opa3oBaHus
13. Bce nucummimnbl 4-01 12 Kowmmbrorep- Jupexuus Anbt OGpazoBanue 8
y4eOHOro IaaHa WNudopmaiinoHHo- 4mr. WHCTUTYTA (munensus Ne AAO.0006.00,
METOANYECKUI TICUXOJIOTO- noroBop Ne JIC 14-2017 ot
PECYpPCHBIN LIEHTP NeJaroru4eckoro 27.12.2017
00pa3zoBaHus
660049, KpacHosipckuii kpaii, r. Kpacnosipck, yJ. Ilepencona, 31. 7
(Kopnyc Ne4)
14. Bce mucnuimmael 1-01 25 Komup- 1. Ja Her
y4eOHOro IJIaHa OrtpacneBas [lupekTop
O6ubanoreka Hay4YHOH
OUOJIMOTEKHY,
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BarimyxameToBa

B.IL.
15. Bce nucnuminHel 1-02 YuransHbIH 25 Kommnsrorep- a AnpsT Ob6pazoBanue 8
y4eOHOTr0 IJ1aHa 3all 10mrT., JAupeKkTop (mumensus Ne AA0O.0006.00,
npuHTep- 1. Hay4YHOH norosop Ne JIC 14-2017 ot
O6ub/IM0TEKH, 27.12.2017
baliMmyxaMeToBa
B.IL.
660135, KpacHosipckuii kpaii, r. Kpacnosipck, yi. B3nernas, a. 20
(Kopnyc NeS)
16. Bce nucuumnimnsl 2-09 PecypcHbilii 28 Kommnsrorep- | Ct. mpenogaBareis, AnwsT Ob6pazoBanue 8
y4eOHOro IjaaHa LEHTP 13mrT., Cracrok 1.B. (;muuensusa Ne AAO.0006.00,
HOYTOYyK-21IT., norosop Ne JIC 14-2017 ot
Hay4yHO- 27.12.2017
CIpaBOYHas
auTeparypa
17. Bcee muciumiMHel 3-09 5 Kommnbrotep- Jupexius Microsoft® Windows® 8.1
y4eOHOTO IJIaHa L. WHCTHUTYTa Professional (OEM
COILIMATTLHO- TUIEH3Us1, KOHTPAKT Ne
TYMaHUTapHBIX 20A/2015 ot 05.10.2015);
TEXHOJIOTHIi Kaspersky Endpoint Security

— JIun cepruduxar NelBOS-
190415-050007-883-951;
7-Zip - (CBoOo1Has
nmuuen3ust GPL);

Adobe Acrobat Reader —
(CBoOOIHAS TUIICH3UA);
Google Chrome —
(CBoOOIHAS TUIICH3UA);
Mozilla Firefox —
(CBoOO/THASI TUIICH3UA);
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LibreOffice — (CBo6oaHast
munens3us GPL);

XnView — (CBoboHast
JIUTICH3HS);

Java — (CBobOogHas
JIUTICH3US);

VLC — (CBoboaHas
JIUTICH3US);
Koncynwsrantlntoc (morosop
Ne 20087400211 ot
30.06.2016

3.4. JIuct BHeCEeHUS U3MEHEeHU

JlononHeHus: ¥ U3MEHEHHsI B yueOHoi nporpamme Ha 201/ y4€OHBIN ToJ

B yueGHyto nporpammy BHOCSITCS CIEAYIOLINE U3MEHEHMUS:

1.
2.
3.

VYyebHas nporpaMma rnepecMoTpeHa u ojo0peHa Ha 3acelanuu Kadeapbl

"

BHecenHbIe H3MEHEHUS YTBCPIKIAA0

" 201 __r., npotokoi Ne

3aBenyroumii kadeapoit

JlekaH ¢akynpTeTa (IMPEKTOp HHCTUTYTA)

" 201 .
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