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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

I1K-4 CriocoGeH mpoBOAUTH HAYyYHBIE MCCIEAOBAHUS MO CHOPMYIUPOBAHHOW TEMaTHKE, CAaMOCTOSTEILHO
COCTABIIATH IUIAH UCCIIEOBAHMS U MTOMy4YaTh HOBbIE HayYHbIE U MPUKIIAIHBIC PE3YIIbTaThI

1.2 Tumel 3aga4 mpoQecCHOHATBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOEHUS JUCLUIIIUHBI:

- Hay4HO-UCCJIEI0BATEIIbCKUI

- OpraHU3alMOHHO-YIIPABICHYECCKUI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 26 XWUMHUYECKOE, XHUMHUKO-TEXHOJIOTMYECKOE TPOU3BOIACTBO (B cdepe  ONTUMH3AIUHU
CYLIECTBYIOIIUX U pa3pabOTKH HOBBIX TEXHOJOTUM, METOIOB U METOJMK MOMYyUEHUS U aHAIM3a MPOIyKIUH,
B cepe KOHTPOJS KauyecTBa ChIPhA, MOTy(HaOpUKaTOB W TOTOBOM MPOIYKIIMHU, B c(hepe macmopTU3aluu 1
ceprudukanmu nponykiuun), 40 CkBo3HBIC BUABI MPOPECCUOHATHLHON ACSITEIPHOCTH B TPOMBIILICHHOCTH
(B cdepe HayyHOTEXHHYECKHUX, OINBITHO-KOHCTPYKTOPCKUX pa3padOTOK U BHEAPEHUS XUMHYECKOMH
MPOAYKIMU PAa3IMYHOTO HA3HA4YeHUsA, B cdepe METpPOJOTruu cepTU(UKALNU U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKITUHN)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaTbHBIC
JercTBUs (IPU HATTUYIAN
npodcrangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUpPOBaHUs TPYIAOBOTO
WIH TIPO(heCCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

BLI,I[BI/IFaGT TUIOTC3bl M CTPOUT MOACIIHU, IMPUMCHICT
MOJYYCHHBIC 3HAaHUA JIA 00BICHEHUS pa3HOO6pa3HI>IX
XUMHUYCCKUX U (1)PI3PI‘{€CKI/IX SIBICHUI U CBOICTB BCIICCTB

[1K-4 CnocobeH npoBoauTh
Hay4YHBIC UCCIICIOBAHHS IO
chopMyaHpOBaHHON
TEMaTHKE, CAMOCTOSITEIILHO
COCTAaBJIATH IUIaH
UCCJICIOBAHUS U MOJTy4aTh
HOBBIC HAay4HBIC U
MPUKJIAIHBIC PE3YJIbTaThI

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[1K-4 CniocoGeH mpoBOIUTH HAYyYHBIE UCCIEAOBAHUS 1O CHOPMYIUPOBAHHOW TEMAaTHKE,
CaMOCTOSITENIbHO COCTaBJSTh IUIAH HCCIENOBAHUA U TMOJMy4YyaTh HOBBIE HAy4yHBIE U
MIPUKIIAIHBIE PE3YIbTaTh

Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwMst
OIpCACTAOIINX Oynas
MEXTUCITUTUTMHAPHBIS (cemectp)
CBA3U 1 2 3 4
1 |AxTyanbHbIe 331241 +
COBPEMEHHOMN XUMUU
2 |Hayuyno-uccnenoBaren +
bCKas paborta
3 |[ImanupoBanme +
HAYYHBIX
HCCIEeN0BaHUN
4 |IIpenmurmoMHast +
MIPaKTHKA




5| TeopeTuueckas +
ANEKTPOXUMHSI

6| Teopust 2IEKTPOIIUTOB +

7 |Ddusnueckas xumusa +
CBEPXKPUTHYECKHIX
¢uronoB

8 | Onexrpuueckue +
SBJICHUS Ha
MOBEPXHOCTH pa3zena

a3

9|9nexkTpoxumuyeckue | +
METOJIBI
UCCIICZIOBaHUS
IPOLIECCOB U
MaTepuaioB

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsoi:

JuctuminHa «KBaHTOBasi MeXaHUKa M KBAHTOBAsI XUMUS» OTHOCHUTCS K 4acTH, (POPMHUPYEMOii yYaCTHUKAMHU
o0pa3oBarenbHbIX OTHOLIEHUH, yueOHoro rutana OIl mo nanpasnenuto noarotoBku 04.04.01 - Xumus.

I[I/ICI_[I/IHHI/IHa «KBaHTOBass MeXaHHMKa U KBAaHTOBasA XUMHUS» HU3y4acTCd B 4 CEMCECTpC.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMILIMHEL: 3 3.€.
Ounas: 3 3.e.

Bun yueGHOM paboThI Ounaz
(Bcero yacos)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 108
KonTaktHas pabora 16
Jlexuu (Jlexiun) 8
[Tpaktuueckue (IIpakr. pab.) 8
CamocrosrenbHas padota (CP) 56
DK3aMeH 36
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoli | DopMbI TEKyIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
4 cemectp
1 Knaccuueckas Hayunsiit noknazg
MeXaHHUKa.
JnaaMudeckue u
CTaTUCTUYECKHE
3aKOHO-MEPHOCTH. 212 |16
OCHOBHBIE TOHATHUS
TEeopuu
BEPOSATHOCTH




2 [Ipennoceuiku Hayunsiit noknan;
BO3HUKHOBEHUS Ompoc
KBaHTOBOM
MEXaHHKHU. 2 2 |14
MaremaTndecKuit
anmnapar KBaHTOBOU
MEXaHUKH

3 Omneparopsl Hayunbiit noknan
KBaHTOBOM
MexaHuku. OCHOBBI | 2 2 |14
KBaHTOBOM
MEXaHUKHU

4 CoOcTBeHHBIE Hayunbrit noknan;
3HAYEHUS U Ompoc
COOCTBEHHBIE
R 2|2 |12
HEKOTOPBIX
OCHOBHBIX
OTIepaTopoB
KBaHTOBOM MeXa

Tema 1. Knaccuueckass MexaHuka. /lnuHaMuyeckne M CTaTUCTHYECKHE 3aKOHO-MePHOCTH. OCHOBHBIE
noHsiTusA Teopun Bepositnoctu (ITK-4)

Jlexknus.

JluHaMHueCcKHe IEpEMEHHBIE U 3a/laHne COCTOsIHU. Oneparopsl JUHAMHUYECKUX NEpeMeHHbIX. OnepaTop
kuHeTndecko sHeprun T. Onepatop MomeHTa uMiyasca M. Oneparop kBagpara MOMEHTa UMITyJibca M.
Oneparop 'amunsrona (ramunbTonnan) H Touku. [NamMunbTroHMan cuctemsl yacTull. Onepatop CruHa.
CrarucTrueckuii CMbICT BOJTHOBOW (yHKunu. CBoiicTBa BOJHOBOM (DyHKIMHU. Bbruncienue BeposTHOCTEH
Pe3yJIbTaTOB U3MEPEHUs. YCIOBHSA BO3MOXKHOCTH OJJHOBPEMEHHOTO U3MEPEHHSI Pa3HbIX (PU3NUECKUX
BEJIMYMH.

IIpakTnyeckoe 3ansATHE.

CBoiicTBa BOJTHOBOW (DYHKIIUH.

Brruncienue BepoATHOCTEH Pe3yabTaTOB U3MEPCHHUS.

YcnoBust BO3MOXKHOCTH OJJHOBPEMEHHOTO M3MEPEHUS Pa3HbIX (PU3NUECKUX BETHUYHH.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

CooTHollIEHNE HEOTPEIEICHHOCTEH.

KoopauHara X 1 COOTBETCTBYIOIINI €l UMITYJIBC PX

Tema 2. Ilpeanocbliiku BO3BHUKHOBEHHSI KBAHTOBOI MeXaHUKU. MaTeMaTH4yecKuil anmapar
kBaHTOBOM MexaHuku (ITK-4)

Jlexknus.

W3menenue coctosiHus BO BpeMeHH. YpaBHenue lllpenunrepa B Matpuunoii popme. Bekrop Toka
BEPOSITHOCTEM JJIs1 YaCTHULLBI.

IIpakTH4eckoe 3aHATHE.

VYpasuenue lllpenunrepa 1uisi CTallMOHAPHBIX COCTOSTHUN B MaTPUYHON (hopMme.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

BonnoBast ¢hyHKIMS 7151 TOCTOSSHHBIX BO BPEMEHH TTOJICH.

CranuoHapHbI€ COCTOSTHUS.

Tema 3. Oneparopbl KBaHTOBOM MexaHukH. OCHOBBI KBaHTOBOI MexaHuku (I1K-4)
Jlexknus.
Turbr KBaHTOBBIX OpOUTaNel. BhIpoXKIeHHE YHEPTETHUECKIX YPOBHEH.



IIpakTH4Yeckoe 3aHATHE.
KBanToBbI€ uncna. JIBrkeHue 4acTHIl B KyJOHOBCKOM IOJIE
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
VYpasuenue lllpenunrepa B MmarpuuHoit popme.
Bektop Toka BEpOsATHOCTEN 1T YaCTHUILBI

Tema 4. CoOcTBeHHbIE 3HAYEHUS H COOCTBEHHbIE (PYHKIIMM HEKOTOPBIX OCHOBHBIX ONEPATOPOB
kBaHTOBOM Mexa (ITK-4)
Jlekumus.
CyuiHoCTh METO/Ia TEOPUHU BO3MYIIICHUN. Bo3MylieHrne B OTCYTCTBUE BBIPOXKICHUSI HEBO3MYIIIECHHON
3amaud. Bo3myllleHHe pu HaJaIu4MK BBIPOKJIEHUS HEBO3MYILEHHOTO COCTOsIHUA. Pacmenienue
SHEPreTUYECKUX YPOBHEHN aromMa BOJOPO/IA B AJEKTPUUECKOM II0JIE.

IIpakTH4Yeckoe 3aHATHE.
HecranunonapHnast Teopusi BO3MYIICHHIA.
SIBneHHEe KBAaHTOBOIO MEPEXO/A.
KBaHTOBBIE ITepeX0/bl MO BIUSHUE CBETOBOI BOJIHBI.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
[IpaBuna orOopa AJisi AIEKTPOHOB B aTOME.
HHTepKOMOUHAIIMOHHBIH 3arpeT.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

nocemaemMocts — 10 0ajuioB

TeKylui KOHTpostb — 70 6aioB
KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

4 cemecTp

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboThI KOHTpOs | Oamios
/ cpe3sl

1. | Knaccuueckas | Hayunbrid 15 CrynenT oOHapyXuBaeT ITyOOKoe 3HAHWE HM3YUCHHOW Tembl. OTBET

MEXaHHUKa. JTOKJTa] MOCTPOEH JIOTHYHO, MaTephal M3JaraeTcsi XOPOIINM SI3BIKOM,

Juaamuueckne apryMeHTHpoBaHo. Ha Bompockr oTBedaeT Kparko, apryMEeHTHPOBAHO,

u yBEpeHHO, MO cymecTsy — 15 OammoB CrymeHT oOHapyKHBacT

CTaTHCTUYECKUE JOCTaTOYHO TIIyOOKHE 3HaHHWA HM3Y4YeHHOH Tembl. OTBET MOCTPOEH

3aKOHO-MEPHOCT
n. OCHOBHBIE

MTOHSTHS TEOPUH
BEPOSATHOCTH

JIOTMYHO, MarTepual HM3JIaraeTcsl XOPOIIMM SI3bIKOM, HO TPHU OTBETE
JOTTyCKaeT HEKOTophie morpemHoctd — 10 Oamma  CryaeHt
MOKAa3bIBACT HE JIOCTATOYHBIA YpPOBEHb 3HAHWU 1O TeMe JOKIaja,
qyBCTBYeT ceOsi HEYBEpPEHHO TPHU OTBETE HA BONPOCHL. B oTBeTe He
BCErlla  NPUCYTCTBYEeT  JIOTHKA,  apTYMEHThl  IPUBJICKAIOTCS
HEJIOCTAaTOYHO Beckue. Ha mocTaBlieHHBIE BOMPOCHI 3aTPYIHSETCS C
OTBETaMH, IOKA3bIBACT HEJAOCTATOYHO TIIyOOKHEe 3HaHHA — 5 — 9
6aoB CTyneHT TOKa3bIBaeT CIA0BI YpOBEHB MPOodeCcCHOHATBHBIX
3HaHWi. HeyBepeHHO W JIOTMYECKH HEMOCIEOBATEeIbHO H3JIaracT
Marepuai. HempaBHIbHO OTBEYAET Ha MOCTABICHHBIC BOIPOCHI WU
3arpyaHseTcs ¢ orBeToM — 0 — 1 Gamr




2. | Ipennoceuku | Hayunsrit 20 20 6anIoB - CTyAEHT CBOOOIHO BIaJCEeT MaTepUaIIOM, IEMOHCTPUPYET
BO3HUKHOBEHUS | JOKIAJ IyOOKHe, CHUCTeMaTH3UpOBaHHBIE 3HAHMs, CBOOOMHO OTBEYAaeT Ha
KBaHTOBOU BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO
MEXaHUKHU. 15-19 ©0amioB — CTYICHT BIAJeeT MPEICTABICHHBIM MaTCPHUAIIOM,
Maremarudecku OTBEYAECT Ha 33JIaHHBIC BOTIPOCHI
i anmapar 8-14 Oamma — wuMeIOTCS HEAOPaOOTKH, MaTepual MpEeACTaBICH HE
KBaHTOBOM paIoHAIBHO, CTYJCHT BIAJCCT HEMOJHON MH(pOpManuel Mo Teme,
MEXaHUKH 3aTPYIHSACTCS C OTBETaMU Ha 3a/1aBaeMbI€ BOIIPOCHI
0- 7 OammoB - WUMEIOTCS HEAOPaOOTKH, CTYIACHT Cla00 BIajaeeT
nH(pOpMAIEH IO TeMe, MPH OTBETE HCIIONB3YEeT 3aroTOBICHHBIN
TEKCT, 3aTPYJAHSCTCS C OTBETAMH Ha 33]]JaBAEMbIC BOTIPOCHI
Onpoc(ko 10 AKTHBHOE y4acTue B 00CYKICHHH TPOMICHHOTO Marepuaa, BEpHbIS
HTPOJIBH OTBETHI Ha BOIpockl — 10 Gamios.
blii cpe3) AKTHBHOE y4YacTue B OOCYXJICHUW IMPOWUJCHHOTO MaTepuaia, HO B
OTBETE MPUCYTCTBYIOT HEKOTOpBIC OLIHOKK — 4-9 6asioB.
Hexenanue yuyacTBOBaTh B OOCYXXJCHHM NPOHICHHOTO Marepuaia
WM TpyOble OMMOKK B M3JI0KEHUU MaTepuana — 0 — 3 Ganna
3. Omeparopsl | Hayunsrid 15 CrynenT oOHapyXuBaeT ITyOOKoe 3HAHWE HM3YUCHHOW TeMmbl. OTBET
KBaHTOBOU JTOKJTa] MOCTPOEH JIOTHUYHO, MAaTephal M3JaraeTcss XOPOIINM S3BIKOM,
MeXaHUKH. apryMeHTHpoBaHo. Ha Bompockr oTBedaeT Kparko, apryMEeHTHPOBAHO,
OCHOBHI yBEpeHHO, MO cymecTsy — 15 OammoB CrymeHT oOHapyKHBacT
KBaHTOBOU JOCTaTOYHO TIIyOOKHE 3HAaHHWA HM3Y4eHHOH Tembl. OTBET MOCTPOEH
MEXaHUKH JIOTUYHO, MAaTe€pHall M3JIaraeTcsl XOPOIINM SI3BIKOM, HO TIPH OTBETE
JOTyCKaeT HEKOTophie morpemHoctd — 10 Oamma CryaeHt
MOKa3bIBa€T HE JOCTATOYHBI YpPOBEHb 3HAHWU MO TeMe JIOKIaja,
YyBCTBYeT ce0Osi HEYBEPEHHO IIPH OTBETE€ Ha BOMPOCHL. B oTBere He
BCErJa  NPUCYTCTBYeT  JIOTHKA, AapTyMEHTHl  IPUBJIEKAIOTCS
HEJO0CTaTOYHO BecKue. Ha mocTaBiieHHBIE BOTPOCHI 3aTPYTHSETCS C
OTBETaMH, IOKa3bIBa€T HEJOCTATOYHO TIIyOOKMe 3HaHWA — 5 — 9
6awtjd CrymeHT Mmoka3bpiBaeT CIaObIii YpOBEHH IPO(eCCHOHAIBHBIX
3HaHWW. HeyBepeHHO M IJOTWYECKH HEMOCIEeNOBaTeIbHO H3JIaraeT
Martepuan. HempaBruiibHO OTBEYaeT Ha MOCTABIIEHHBIE BOMPOCH WIIH
3arpymHseTcs ¢ orBeToM — 0 — 1 Gamr
4. | CobctBennnie | Hayumbrii 20 20 6amIoB - CTYACHT CBOOOHO BIIaIeCT MAaTEPHAIIOM, IEMOHCTPUPYET
3HAYCHUS U JTOKJTa] TyOOKHe, CHCTeMaTH3MpOBaHHBIE 3HAHHS, CBOOOMHO OTBEYaeT Ha
coOCTBEHHBIE BOTIPOCHI UCTONB3YS MPOPECCHOHATHLHYIO TEPMUHOIOTHIO
(yHKIMH 15-19 ©GamioB — CTYOEHT BIIAJEET MPEACTABICHHBIM MaTepHUaliOM,
HEKOTOPBIX OTBEYAET Ha 3a/IaHHBIE BOTIPOCHI
OCHOBHBIX 8-14 Oamra — wWMEIOTCA HEAOPAOOTKH, MaTepHas MPEACTABICH HE
OTIepaTopoB paIoHaIbHO, CTYJIEHT BIAJeeT HEMONHON HMH(popManuei mo Teme,
KBaHTOBOH Mexa 3aTpyIHSAETCS C OTBETaMHU Ha 3a/1aBaéMbl€ BOIIPOCHI
0- 7 OammoB - WMEIOTCA HETOPabOTKH, CTYIEHT cllabo BiIaaceT
nH(popMaIe Mo Teme, MPH OTBETE€ HCIONB3YET 3arOTOBICHHBIN
TEKCT, 3aTPyAHIETCS C OTBETaMH Ha 33/]JaBaeMbI€ BOTIPOCHI
Omnpoc(kxo 10 AKTHBHOE yJacTHe B OOCYXJICHUH MPOHWIEHHOTO MaTepraia, BEpPHbIE
HTPOJIbH OTBETHI Ha BoIpockl — 10 Oaos.
blii cpe3) AKTHBHOE ydYacTHEe B OOCYXIEHWW IMPOWIEHHOTO MaTepuana, HO B
OTBETE MPUCYTCTBYIOT HEKOTOPHIE OMUOKH — 4-9 6asioB.
Hexenanme ywacTBOBaTh B OOCYXXKISHHH MPOMIEHHOTO Marepuaia
WU TPyOBIe OMMOKY B U3JIOKEHUN MaTepraina — 0 — 3 6amia
5. ITocemaeMocThb 10 Oautel BeIcTaBMsOTCS ipu 100% moceraeMocTi
6. Hroro 3a cemectp 100

HtoroBas oOIlEHKa TIO DJK3aMEHY BBICTABIIIETCS B
YeThIpEeX0a/UIbHOW  IIKAJIe.

[TepeBon

100-6anmnpHOM MIKaJge W B TPATUIIMOHHOMN

100-6ampHOM  PEUTHHTOBOW OIIGHKH 10 JUCIUIUIMHE B

TPAJAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIAEIYIOIINM 00pazoMm:




100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6ammoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Hayunbiii noxaajn

Tema 1. Knaccuueckast MexaHuka. J[MHaMUYeCKrE U CTaTUCTUYECKUE 3aKOHO-MEPHOCTU. OCHOBHBIE
MOHSTHUS TEOPUH BEPOSTHOCTH

1./lnHaMr4YecKre MepeMEHHbIE U 3aJaHUE COCTOSHHUSI.
2.0neparopbl AMHAMUYECKHUX MTEPEMEHHBIX.

3.0nepatop kuHeTUYECKOM Heprunt T.

4.0neparop MOMeHTa uMITyJbca M.

5.0nepatop KBagpara MOMEHTa UMIyJbca M.
6.0Oneparop I'amunbrona (raMmunsronuan) H Touku.

7.1’ aMUIBTOHUAH CUCTEMBI YaCTHIL.

8.0neparop cnuHa.

9.0OCHOBHBIE 3aKOHBI KBAHTOBOM MEXAHMKHU.
10.CratucTuyeckuii CMbICT BOJTHOBOW (DYHKIIUH.
11.CBoticTBa BOJTHOBOM (PYHKITHH.

12.Bpruncnenne BEpoOITHOCTEN pe3yabTaToB U3MEPEHUSI.
13.YcnoBusi BO3SMOXKHOCTH OJHOBPEMEHHOTO U3MEPEHUSI Pa3HbIX (PU3HUECKHUX BE-JIMUMH.
14.CooTHo1I€HNE HEOIPEIETIEHHOCTEN.

15.KoopanHaTa X ¥ COOTBETCTBYIOIIHNM €1 UMITYJIbC PX.

Tewma 2. [IpeanochuiKu BOSHUKHOBEHUSI KBAHTOBOM MEXaHUKHU. MaTeMaTHyeCcKrid anmnapar KBaHTOBOU
MeXaHUKH

1.1i3MeHeHne COCTOSHUS BO BPEMEHHU.

2.Ypasuenue llpenunrepa B MmarpuyHOi popme.

3.BekTop Toka BEpOATHOCTEM ISl YACTHULIBI.

4.BonHoBast (hyHKIHMS AJ1sl TOCTOSHHBIX BO BPEMEHHU MOJIEH.

5.CranmoHapHbI€ COCTOSIHUSA.

6.YpaBuenue lllpenunrepa A cTallMOHAPHBIX COCTOSHUM B MaTpUUHON (op-Me.

Tema 3. Oneparopbl KBAHTOBOM MeXaHUKU. OCHOBBI KBAHTOBO MEXaHUKHU
1.Turbl KBaHTOBBIX OPOUTAIICH.
2.BpIpoXki€HUE PHEPTETUUECKUX YPOBHEM.
3..KBaHTOBBIE UHNCIA.
4.]JIBM>KEHME YacCTHUIl B KYJIOHOBCKOM TI0JI€.

Tema 4. CoO6cTBeHHBIE 3HAYCHUS U COOCTBEHHBIE (PYHKIIMH HEKOTOPHIX OCHOBHBIX OTIEPaTOpOB KBAHTOBOM
Mexa

1.CymHocTh METOAA TEOPUHN BO3MYLIEHHI.
2.Bo3my1ieHue B OTCYTCTBUE BBIPOXKICHUSI HEBO3MYIIICHHOM 3a/1a4H.
3.Bo3myliieHre npy HaJTuYUK BBIPOXKICHNS HEBO3MYILIEHHOTO COCTOSIHUS.




10
4.PacuiernuieHre SHEPreTHUEeCKUX YPOBHEN aToMa BOJIOPOAA B JIEKTPUUYECKOM MO-JI€.
5.HecrammmonapHas Teopus BO3MYIIECHUMN.
6.51BNeHUE KBAaHTOBOI'O NIEPEXO/a.
7.KBaHTOBBIE IEPEXO/IBI MO BIMSHUE CBETOBOI BOJIHBI.
8.ITpaBmiia orOopa aJist SIEKTPOHOB B aTOME.
9.MlHTEepKOMOMHAITMOHHBIN 3aIpeT.

Omnpoc

Tewma 2. [Ipeanochuiku BOSHUKHOBEHUSI KBAHTOBOM MEXaHUKHU. MaTeMaTHyeCcKrid anmapar KBaHTOBOU
MeXaHUKH

1. cxogHble OIOKEHUS KBAHTOBOM MEXaHUKHU
2. HGHTpaHBHOC I10JIC U MOMCHT KOJIMYCCTBA ABUXCHUS
3. [IpubnmkeHHbIE METOBI PEIICHUS 3a]]a4 KBAHTOBOW MEXaHUKH

Tema 4. CoOCTBEHHBIE 3HAYCHHS M COOCTBEHHBIE (DYHKIIMHA HEKOTOPBIX OCHOBHBIX OTIEPATOPOB KBAHTOBOM
Mexa

1.MoMeHTEI CHCTEMBI YaCTHII.

2.Paznenenue ABMKEHUS SIAEP U AJIIEKTPOHOB B MOJIEKYJIaX.

3.BapuanoHHbIi TPUHIIHUII.

4.CamocornacoBaHHOE TOJIe€.

5.YpaBHenue XapTpu.

6.ITocnenoBarenbHbIe TPUOTMKEHHS.

7.BonHoBas (hyHKIUS CHCTEMBI TOKIECTBEHHBIX YaCTHII.

8. AHTHCUMMETpH3AIHs BOITHOBOH (PyHKIIMH.

9BonHOBas QyHKIUS MHOTOAJIEKTPOHHON CUCTEMBI B OJHOAIEKTPOHHOM MPUOTU-KEHUH.

4.3 IIpomexxyTouHast aTTeCTalUs 110 AUCITUIUTHHE MPOBOAUTCS B opMe dK3aMeHa

Tunosblie Bonpocskl 3xk3amena (I1K-4)
Tunossle BOIIPOCHI 3a4eTa

1. Mexannka Hptorona. 3akonsl HetoroHa. OCHOBHBIE XapaKTEPUCTUKHU KJIACCUYE-CKON MEXaHUKHU:
SHEPrusl, UMITYJIbC, MOMEHT UMITYJIbCA.

2. IlorennnansHas GyHKIMS 1 KHHEeTHYECKas Heprusi. Cucremsl koopauHat. Me-xanuka Jlarpanxka u
lNamunprona. ®yukuus ["'aMuibTOHA.

3. O0macTh CyIIeCTBOBAHUS TUHAMHUKHU M CTAaTHCTHYECKUX 3aKOHOMepHOCTel. CTa-TucTudecKast
3aKOHOMEPHOCTh B KBAHTOBOI MEXaHHUKE.

4. CratucTU4eCcKOe ONpeAeICHUE BEPOSTHOCTH. TeopeMa CIIOKEHUSI U YMHOXKEHUSI BEPOATHOCTEH. DYyHKIIMS
pacrnipenenenus. KoaddureHT HOpMUPOBKH.

TunoBble 3axanus s dxk3amena (I1K-4)
1. IIpaBuia oTOopa 115t SIEKTPOHOB B aToMe. IHTepKOMOWHAIIMOHHBIH 3aIpeT.
2. MomeHThI cucteMbl YacTull. Paznenenue ABMXEHUS siAep U DIIEKTPOHOB B MOJIE-KYJIaXx.
3. BapuanyoHHBIN OPUHIIKII.
4. CamocornacoBaHHOE MoJie. YpaBHeHUE XapTpH.
5. CamocorinacoBanHoe moie. [lociaenoBarenbHbIe TPUOTHIKEHUS.
6. BoHOBast QyHKIIHSI CHCTEMBI TOXKACCTBEHHBIX YACTHUI]. AHTUCUMMETPHU3AIIHS BOTHOBON (DYHKIIUU.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU



JleckpunTopsl (YpOBHH) — OCHOBHBIC IPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

IK-4 JleMoHCTpHUpYyeT TTyOOKHEe 3HaHUSI OCHOBHBIX TIOHSTHH, TPUHITUIIOB,
3aKOHOB ¥  pOJM  KBAHTOBOW Teopun B  (opMHpOBaHHUU
€CTECTBEHHOHAYYHOU KapTHHBI Mupa. [IpumeHsTh o0mue 3aKoHbI
KBAaHTOBOM MEXaHUKM U KBAaHTOBOM XUMHUH, NPOU3BOIUTH
BBIUMCIICHUS, BBIJBUTAET TUIIOTE3bl U CTPOUT MOJAETH, MPUMEHSIET
MOJTyYEHHBIE 3HAHUA JUIS OOBSCHEHHUS pa3HOOOPAa3HBIX XUMUYECKUX
1 (PU3UYECKUX SBJICHUN U CBONCTB BEIIECTB.

OTBeT MOCTPOEH JIOTMYHO, MaTepuaj U3Jaraercs 4YeTKO, SICHO,
XOPOIIUM S3BIKOM, apPTyMEHTHPOBAHO

«OTIIMYHOY
(85 - 100 6anyoB)

[TK-4 JIeMOHCTpHUPYET XOpOIe 3HAHUSI OCHOBHBIX MOHSATHH, IPUHIIUIIOB,
3aKOHOB W pOJHM KBaHTOBOH Teopud B  (OPMUPOBAHUH
€CTeCTBCHHOHAYYHON KapTUHBI MHpA. [IpuMEHSTH OO0IIUe 3aKOHBI
KBaHTOBOM MEXaHMKM W KBAaHTOBOW XHMHUH, HPOU3BOIUTH
«XOpOLLO» BBIYKCJICHUS, BBIJBUTAcT THIIOTE3bI M CTPOUT MOJENHU, IPUMECHSET
(70 - 84 Gamnnos) MOJTYYECHHBIE 3HAHUS I OOBSICHEHUS] pa3HOOOPa3HBIX XMMHUYECKUX
1 QU3UYECKUX SIBICHUI U CBOHCTB BELIECTB.
OTBeT MOCTPOCH JIOTHYHO, Marepuall MU3Jaraercsi B LIEJIOM YETKO,
SICHO, XOPOIIIUM SI3bIKOM, apI'yMEHTHPOBaHO. MOT'yT IIPUCYTCTBOBAaTh
HE3HAYUTEIbHBIC HEIOUYCTHI.

[IK-4 JleMOHCTpHUpYET 3HaHUSA HEKOTOPBIX NOHATHUN, IPUHLUIIOB, 3aKOHOB
U POJIM KBAaHTOBOW TEOPUH B (POPMUPOBAHHM €CTECTBEHHOHAYUHOM
KapTuHbl Mupa. llpuMmeHsieT OTHenbHbIE 3aKOHBI KBAaHTOBOU
MEXaHUKH M KBAaHTOBOH XUMHH, MPOU3BOJUTH BBIYHCIICHUS,
«yzzc;z)neg;og HTem’)H o CaMOCTOSITENIbHO HE MOXKET BBIIBUTaTh TUIOTE3bI, c1a00 MpUMEHSET
) LR MOJTYYECHHBIC 3HAHUS U1 OOBSICHEHUS] pa3HOOOPa3HBIX XMMHUYECKUX
1 QU3UYECKUX SIBICHHUI U CBOHCTB BELIECTB.
OTBeTr He Bcerga JIOTUYHO BBICTPOEH, BOIMPOCHI, 3a7aBaeMble
MIPEToIaBaTeIeM, BHI3bIBAIOT 3aTPYIHEHHUS

[IK-4 He 3HaeT OCHOBHBIX TIOHATHH, MPHHIMIIOB, 3aKOHOB M POJIA
KBaHTOBOMW TEOPHHU B (POPMHUPOBAHNH €CTECTBEHHOHAYYHOMN KapPTHHBI
mupa. He MOKeT IPUMEHSTEH O0IIHE 3aKOHBI KBAHTOBOW MEXAHHUKHU H
«HEYJIOBJIETBOPUTEIBHOY KBAaHTOBOM XHMHH, MPOHM3BOIUTH BBIYUCICHHS,  HE CIIOCOOH

(menee 50 6amoB) MPUMEHATH MOJNyYEHHBIC 3HAHHS IS OOBSCHEHHS Pa3sHOOOpPa3HBIX
XAMHYECKUX ¥ (PHU3MUIECKUX SIBJICHUM U CBOMCTB BEIICCTB.
HempaBwibHO  OTBeYaeT Ha  IOCTABICHHBIC  BOMPOCHI WM
3aTPYAHACTCS C OTBETOM.

5. MeTonnuyeckue yKkazaHusi JAJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJI)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aAIlUN CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHWIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueMm paboueil mporpammbl nuctuiumHbl (PITJ]), xotopas ompezaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BayKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecTieueHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBD)Y YKA3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YyeOHO-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.
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B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBUE COACPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HalpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHus 3asBICHHON (QopMe, aleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKHUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBoe OQOpMIIeHHE, CTPYKTypUpOoBaHHE UHOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeZibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3JiesaM MporpaMMmbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh M3JI0KEHHUS Marepualia, PacKpbITUE TEMBbl, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHOoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHUSA
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IB.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. EpmakoB A. U. KBanToBas MexaHWKa W KBAaHTOBAs XUMUS | YUEOHUK M MPAKTUKYM JIJIs akageMUIeCKOTO
GakamaBpuara. - Mocksa: FOpaitt, 2017. - 555 c. - Texcr : snexrponnsrii / 95C «FOPAUT» [caiit]. - URL:
https://urait.ru/bcode/402514

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Kpamienunun B. U., T'azenayp E. I, Ky3pmuna JI. B. KBaHTOBass XxuMusi U KBaHTOBas MEXaHUKa B
MPUMEHEHUHU K 3a1a4aM : yueOHoe mocodue. - KemepoBo: KemMepoBckuii TocynapcTBEHHBI YHHUBEPCHUTET,
2012. - 56 c. - Tekct : anexrponnbii // DbC «YHuBepcurerckas Oubmuoreka owusaitH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=232678

2. Hupenscon B. I. KBanroBas xumusi. MoJeKynbl, MOJIEKYISpPHbIE CUCTEMbI M TBEepAble Tena : ydeol.
nocoOue st By30B. - M.: bunom. Jlabopartopus 3uanuii, 2010. - 496 c.

3. bapanosckuii B.J1. KBantoBas MexaHuka ¥ KBaHTOBas XUMHs : yuyeOHOe mocoOue. - 2-¢ u3A., UCTp. U
nort.. - Cankr-IlerepOypr, Mocka, Kpacuomap, 2017. - 426 c.

6.3 VHbIe NCTOUHMKMU:
1. UHTepHeT-3HUMKIONEeAUH - http://www.rubicon.com/

2. OnektpoHHas Bepcus «COIMOIOTHYECKOro XypHaiay, u3zaaBaeMoro Poccuiickoil akageMuedl Hayk
HNucturytom cormonornn PAH - www.nir.ru/socio/scipubl/socjour.htm

7. MaTepuajibHO-TeXHHYecKoe o0ecrnevyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrneveHmne,
npogeccuoHaIbHbIe 0a3bl JAHHBIX M MH(POPMALHOHHBIE CIIPABOYHBIE CHCTEMbI

JUiss mpoBeneHWs 3aHATHH MO JUCIHMIUIMHE HEOOXOAWMO CIeIyIoliee MaTepualbHO-TEXHUYECKOe
obecriedeHre: ydeOHble ayAUTOPHH JUIsl TPOBEACHHS 3aHATUN JIEKIIMOHHOTO M CEMHHAPCKOTO THIIA,
TPYIIOBBIX W HMHIUBHIYaJbHBIX KOHCYJIBTAllUH, TEKYIIEr0 KOHTPOJIS U TNPOMEXKYTOUHOW aTTeCTallWH,
TIOMEIIIEHUS ISl CAMOCTOSTEIBHOM paboThI.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIs1 TIPeACTaBIeHUs] yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
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