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1. CTpykTypa 1 0011asi TPYA0EMKOCTb U CIUIIINHbBI

OO0111ast TPYI0EMKOCTh JUCIUILIAHBI COCTABIISET / 3a4eTHbIC equHuIbI (252 yaca).
dopMa NPOMEKYTOUHON aTTECTALUU — IK3AMEH

Ounas hopma 0OydeHUs

Kypc 3 4
Cemectp 6 7
Jlexnun 30 36
[TpakTrueckue 3aHATHS 14 36
HToro aymuTOpHBIX 3aHITHI 44 72
CamocrosiTenpHas padoTta 64 45
dopma KOHTpOIIsS 3a4éT IK3aMeH

108 117
Kontposb 27
O0111ee KOJIMYECTBO YacoOB 252

2. llesin ocBoeHHsI AUCUMIIJIMHBI

Ilemn 0CBOCHUS JUCIUILTMHBI
[TpodeccuonanpHasi NeATENBHOCTh CHEMUANNCTA MO CHEHUANBHOCTH «DU3HKa», U3y4arolIero
KypC KBaHTOBasi TEOPHs HaIlpaBjieHAa Ha BO3MOXHOCTb OCBOCHMSI HOBBIX TEOPUH U MOJENCH;
WCCIIIOBAHUM U OILIGHKY COCTOSIHHSI M OOpaOOTKHM IOJIyYEHHBIX pE3yJIbTaTOB HAyYHBIX
MCCJIEIOBAHHUI HA COBPEMEHHOM YPOBHE U UX aHAJIM3.
Crynentsl, okoHuuBIINe Kypc «KBaHTOBast TEOPHUS», TOJKHBI OBITH MOATOTOBICHBI K PEIICHUIO
CIEAYIOLIMX 3aa4:
- Hay4YHBIE UCCIIEIOBAHUS MOCTABICHHBIX MTPOOJIEM;
- (popMyIMpOBKa HOBBIX 3aJ1a4, BO3HUKAIOIIMX B X0J/I€ HAYYHBIX MCCIICIOBAHUIA;
- pa3paboTKa HOBBIX METO/IOB UCCIICIOBAHMIA;
- BBIOOp HEOOXOUMBIX METOOB HCCIICIOBAHNS,
- OCBOEHHUE HOBBIX METOJI0B HAYYHBIX UCCIEIOBaHUN;
- OCBOCHUE HOBBIX TEOPHUI U MOJEINEH;
- 00paboTKa MOMyYEeHHBIX PE3y/IbTaTOB HAYYHBIX HCCIIEIOBAaHUI Ha COBPEMEHHOM ypOBHE U UX
aHaJIu3;
- paboTa ¢ Hay4HOH JTUTEPATypOHl C HCIOIH30BAHUEM HOBBIX MH()OPMAIIMOHHBIX TEXHOJOTHUH,
CJIE)KEHHE 32 HAYYHON MEPHOIUKON.

3. Mecto gucuuniaunsl B crpykrype OIIOII: bBa3zoBas yacts. 51.5.10.03

Jannast yuyeOHas nucuurimHa BikiatodeHa B pazaen b1.5.10.03 OGmenpodeccronanbHbIN"
OCHOBHO# o0Opa3oBarenpHON Tiporpammer 03.03.02 ®dusuka. OcBamBaetcs Ha 3 u4 kypce, 6 u 7
CEeMECTpe.

Kypc "Ksanrosas teopus"(b1.5.10.03), unraemsrii mocne pazgenoB "Teopernyeckas mMexaHuka' u
"DIeKTPOAMHAMUKA" Kypca TeOPeTUYeCKOH (DU3MKH, MPEACTABISACT COOOM TEOPETHYECKYIO OCHOBY IS
MOCIIEeYIONINX PA3JIeNIoB Kypca TeopeTHueckor Gusnku. B HeM BBOJSITCS OCHOBHBIE TIOHSTHS M METOJIbI
KBaHTOBOW TEOPUH, CIIOCOOBI TEOPETUUECKOTO OMHCAHMS, KOJMYECTBEHHOIO W KaueCTBEHHOIO aHalln3a
KBAaHTOBBIX MPOILIECCOB B CUCTEMaX, COCTOSIIMX M3 OJHON MM MHOTHX YacTHL, a TAaKXKe B CHCTEMAaxX C
HEONPEICTICHHBIM WITH MEHSFOIIUMCS YHCIIOM YacTHII.

Crpykrypa yueOHoii aucummiaunbl. Kypc «KBaHTOBas Teopus» BKIIOYAaeT B ce0sl CleAyrOIIue
Oompumie Tembl: [IpUYMHBI HECOCTOSITENBHOCTH KIACCHMYECKOH (M3MKKM AJsl ONMCaHWA  SIBICHUM
MUKPOMHPA; YTOUHEHHE OCHOBHBIX IMOJIOKEHHH (PU3HMKH, TAKHX KaK (hU3NYecKas BEIHMYUHA, COCTOSHHE,




3aKOH JIBIKCHUS, B BUJIC MTOCTYJIATOB KBAHTOBOW TEOPHU; UCIIOIb30BaHUE HOBBIX MOHATHIA B MOJEIHHBIX
3aja4ax ¥ Ka4eCTBCHHOE OMMCAHUE SBJICHUH MUKpOMHUpa; TOYHO pemaeMble 3a/1aui KBAHTOBON TEOPHUH;
MeTo bl TPUOIMKEHHOTO PEUICHMS 33124 U UX UCTIOJIh30BAHUE JJIs1 OTIUCAHUS SIBIICHUH.

Oco0eHHOCTH HM3yYeHHs] TUCHUILUIMHBI. Kypc paccuuTaH Ha CTYACHTOB-(DH3MKOB, MMEKOIIUX
MOATOTOBKY 1O 0OmmIei (Qu3nke W MaTeMaThke B 00beMe OOBIYHOW YHUBEPCHUTETCKOW NMporpaMMmbl. B
YACTHOCTH, NPEANONAracTcsi, 4YTO CTYJCHThl 3HAKOMBI C KAYeCTBEHHBIM OMNKMCAHHEM OTAEIbHBIX
KBaHTOBBIX SIBIICHUH U3 00JIACTH aTOMHOU U SJIEPHOU (DM3HMKH, ONTUKHU, (DU3MKH TBEPJOTO Tella, & TAKIKE
3HAKOMBI C DIIEMEHTAMH TEOPHUH JIMHEWHBIX OTIEPaTOPOB B THIIBOSPTOBOM MPOCTPAHCTRBE.

TpeGoBaHusi K ypPOBHI0O YCBOEHHsI colep:KaHUsi Kypca. [loHnMaHue oO0JNACTH TPUMEHUMOCTH
OTIICNBHBIX Pa3NeioB (U3UKU U WX B3aUMOCBS3b, BIAJICHUE «MATEMaTHYCCKHM SI3BIKOM» KBaHTOBOH
TEOPUHU U NPUYHH, €0 HUCIOJIb30BaHUs, 3HAHUE TEOPETUYCCKOI0 MaTepuana M €ro HCIOJIb30BaHUE TPU
pEIICHHN KOHKPETHBIX 3aJla4, YMEHHE YWTaTh COBPEMEHHYIO IUTEepaTypy 1o (GU3UKe, MOHUMaHUE
[JIaBHBIX TIPOOJEM 3TOH HAyKH, TPaMOTHOE WCIIOJIB30BAHUE TMIOJIy9aeMbIX 3HAHUW M YMEHUH B
CICIUATLHBIX TUCIUTUINHAX.

4. TpeOoBaHUA K Pe3yJIbTATAM OCBOCHUSI JUCIUNIMHBI

Komnerenmuu ooy4aromierocs, GOpMUpPYEMbIE B pE3yJIbTaTe OCBOCHUS JUCIIUILITNHBIL.
B pesynpTaTe M3y4yeHHsS NUCUUIUIMHBI OOYYaroIIHMICs MOJKEH 00iafaTh CIEAYIOUTUMHU
KOMITETCHIIMAMU (pe3yJbTaTaMUi OCBOCHUSI 00pa30BaTeIbHON MTPOTrPaMMBI):

Koanl

o Conepxanue KoMIeTeHIUI
KOMIIEeTeH U

CIOCOOHOCTBIO MCIIONIb30BaTh B MPOYECCHOHAIBLHOM AEATEILHOCTU 0a30BbIe
3HaHUs (PyHIaMEHTAJIbHBIX Pa3/I€JI0B MAaTEMaTHKH, CO3/1aBaTh

OIIK-2 MaTeMaTHYECKUe MO/ TUTIOBBIX IPO(ECCHOHATBHBIX 3a7a4 1
UHTEPIPETUPOBATH NOIYUECHHBIE PE3YJIbTAThl C YUETOM I'PaHMIL
IIPUMEHUMOCTH MOJIEJIEH

CHOCOOHOCTHIO TIOHUMATH CYIIIHOCTh U 3HaUCHHE WH(POPMAIIUU B PA3BUTHH
COBPEMEHHOTO 00IIIeCTBa, 0CO3HABAThH OIMMACHOCTh U YTPO3Y, BO3HUKAIOIIINE
B 9TOM TIpolIecce, COOII0IaTh OCHOBHBIE TpeOOBaHMS HHPOPMAITOHHOM
0e301macHOCTH

OIIK-4

B3anMocCBsI3b MIaHUPYEMBIX PE3yJbTaTOB OOYYEHHUsS MO AUCIHUIUIMHE ¢ (POPMUPYEMBIMU
xkomnerennuamu OITOIT:

Koawbi Ilnanupyemblie pe3yJbTaThbl 00yYeHUs,
KOMIIeTeHIM i cooTBeTcTBYIOIIHE hopmMupyembiM komnereHuusim OITOII
onon 3HATD YMmerhb Baagern




OCHOBHBIE (pr3HuecKue
SIBJICHUSI U OCHOBHBIE
3aKOHBI (PU3UKU;
I'paHMIIBI UX
MIPUMEHUMOCTH,
IIPUMEHEHHE 3aKOHOB B
BAKHEHUIINX

. 00BSACHUTH
OCHOBHBIE HaOJIFOqaeMbIe
MIPUPO/IHEIC SIBICHUS U
3¢ deKThI ¢ mo3uIHit
(byHIaMEeHTAIbHBIX
(dbuzmyecKux
B3aMMOJCUCTBHUH;

. HCIIOJIb30BaHUS
OCHOBHBIX
o0epu3nIECKuX
3aKOHOB W MPHUHIIMIIOB B
BaKHEHIIIHX
MPaKTUYECKHUX
MPUIOKEHUSX;

CCTCCTBCHHOHAYYHBIX U

TCXHUYCCKUX HpO6J’I€M;

MIPAKTUYECKUX yKa3aTh, KAKHE 3aKOHBI  |IIPUMEHEHUS OCHOBHBIX
MPUIIOKCHUSX; OIMCHIBAIOT IAHHOE METO0B (PU3UKO-
OIIK-2 * OCHOBHbIE siBiIeHUe WK 3G eKT; MaTeMaTH4eCKOro

¢u3nyeckue BETUYMHBI |MCTOJKOBBIBATH CMBICH —|aHAIM3A JUIS PELICHUS

u ¢usnyeckue (U3MYECKUX BEJIMYMH U |€CTECTBEHHOHAYYHBIX

KOHCTaHTBI, UX MOHATHUH; 3ajay;

OTpe/IeNICHUE, CMBICI,  |* 3allUChIBaTh YPABHEHUS

CIIOCOOBI ¥ €TUHUIIBI UX | 1UTsI (PU3UIECKIX

HU3MEpEeHHUS; BenuuuH B cucteme CU;

* (hyHIaMeHTaIbHbIC . UCTIOJIb30BAaTH| * paBUIBHON

(dbu3nyYecKre ONbITHl U |pa3iMYHble  METOAMKH|IKCIUTyaTallii OCHOBHBIX

WX POJIb B Pa3BUTHU (bu3NYecKux H3MEpeHHUH IprOOPOB U

HayKH; u 00paboTKH 000pyAOBaHUS

* Ha3HAYCHUE U HKCIEPUMEHTATBHBIX COBPEMEHHOM

MIPUHIIMIIBI 1eWCTBUS JAHHBIX; buznueckoit

HCTIOJIB3yEeMBIX * HCIIOJIB30BaTh METOB]Ia00PaTOPUH;

($bu3UIeCKUX MpUOOPOB; |aJIEKBATHOTO . 00paboTKH 1

OIK-4 ¢bu3nvecKoro Y| MHTEPIIPETUPOBAHUS

MaTeMaTHYeCKOro pe3yabTaToB
MO/JICITUPOBAHMS, a| PKCTIEPIMEHTA;
TaKkKe TIPUMEHSITH| * UCTIONIb30BaHUS
METOBbI ($U3HUKO- METOI0B (PUZUYECKOTO
MaTeMaTHYeCKOro MOJIETTUPOBAHUS B
aHalM3a K  PEUICHUIO|IIPOU3BOJICTBEHHOU
KOHKPETHBIX MIPaKTHKE.

[Tpu npoBeneHNM yueOHBIX 3aHATHIH 00ECIeUNBAETCS Pa3BUTHE y O0YUaIOLIUXCSl HABBIKOB
KOMaHAHON pabOThl, MEKITUYHOCTHOW KOMMYHHKAITUH, IPUHATHS PELICHUH, TUASPCKUX KayeCcTB
(BKiIrOYAst IpU HEOOXOJUMOCTH MPOBEACHUE MHTEPAKTUBHBIX JIEKIMM, TPYNIIOBBIX JAUCKYCCHIA,
pPOJNIEBBIX WTIp, TPEHUHTOB, aHANU3 CUTyallud W WMHUTAIMOHHBIX MOJENel, MpernoaaBaHue
TUCHUIIIMH (MOfynel) B (opMe KypcOB, COCTaBJIEHHBIX Ha OCHOBE pEe3YyJbTAaTOB HAYYHBIX
WCCJICIOBAaHM, B TOM YHCJIE C Y4€TOM PETHOHAIBHBIX OCOOCHHOCTEH W MpOQeCcCHOHATHHON
JIeATeTLHOCTH BBIMTYCKHUKOB U MOTpeOHOCTEN padoTomareneit).




[Beeaute TeKCT]

5. Conep:kanue U yueOHO-MeTOAMYECKAs KAPTA JUCIUILJIMHBI

HaumeHoBaHue TeM (BONPOCOB),
HU3y4YaeMbIX 0 JAHHOMH
JUCIUILINHE

SanaTusa

CamocTosiTeibHas padoTa
CTYIE€HTOB

I np

Coneprxanne

Yacer

®opMbl KOHTPOJIS

Jlutepa
Typa

BBenenne

OCHOBHBIE MOJIOKEHUS KIaCCUUECKON (PU3UKHU:
ONMCAHUE COCTOSHUS U 3aKOH JIBUKEHMUS,
U3MEpPUMOCTb. Jlyanusm sIBICHUH MUKPOMUDA,
JUCKPETHBIE CBOICTBA BOJIH, BOJIHOBBIE CBOMCTBA
yacTul. [[puunHBI HECOCTOATEIBLHOCTH
KJIACCUYECKOro Moaxoa B Mukpomupe. IIpunmmn
HEONPENEICHHOCTEN.

Ucrtopust ctranoBieHus
KBAaHTOBOM MEXaHWUKH.
MaremaTuueckuil anmapar
($U3UKY MUKpOMUDPA

YcTHBIM ompoc,
COOOIIEHHS 10
BOIIPOCAM TEMBI,
KOHCIIEKT.

OcH. nuT
[1]-[2].
Jom. Jlur
[1]-[3].
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IlepBblii KBAHTOBBIH MNOCTYJAT — JAHHAMUYECKHE
nepeMeHHble Kak omneparopbl. KBaHToBaHue
(l)H3I/l'leCKHX BCJIUYIHH

“Oddext BMemarenbcTBa” Mpolecca U3MEpEeHus
Ha COCTOSSHUE MHUKpooObekTa. JluHamuueckas
¢u3nyeckas BeIMYMHA C yYETOM €€ U3MEPUMOCTH.
JIMCKpPETHOCTD. OmnepaTopsl buznyecKux
BenuuuH. [IpaBuna ¢on HeliMmana noctpoeHus
orepaTopoB (usnueckux BenuuuH. KBaHTOBBIE
ckobku  Ilyaccona. Ilocrosmnas  Ilmanka.
[IepecTaHOBOYHBIE COOTHOLICHUS. Y PAaBHEHMS
KBaHTOBaHUsA. KoopAMHATHOE NpeACTaBICHUE.
[IpakTueckuii perenTt MOCTPOEHUS ONepaTOpPOB
($U3NYECKUX BETUYNH, UMEIOIINX KJIACCHYECKHI
aganor. OrmepaTopbl KOOpPAWHAT, HWMIIYJIbCA,
MOMEHTa HMIIYJIbCa, KUHETUYECKOM M IIOJHOMU
SHEPTHH.

Ocobast posb JeKapToBOH
cucreMbl KoopauHar. Teopus
[IPECTaBICHUI

YcTHBIM ompoc,
JTOKJIaJ], KOHCIIEKT,

OcH. auT
[1]-[2].
Jom. Jlur
[1]-[3],

5-6

BTopoii KBAaHTOBBIH MOCTYJIAT — OIIMCAHUE
cocTosiHus B MUKpomupe. CMelaHHbIe U

YucTeIe U CMEIIaHHBIE COCTOsSHUA,
IIPOCKTOP, HOpMHpOBaHHLIﬁ KET-

YcrHbI onpoc,
JIOKJIaJl, KOHCIIEKT,

OcH. T

[11-[21,




YHCThIE COCTOSTHUS.

3amaHre MUKPOCOCTOSIHUSL MaKpO 00CTaHOBKOM,
HKBUBAJICHTHBIE COCTOSHUS, KBAHTOBBIE
ancamOmu. [Ipouecc u3MepeHus u poiib CpeIHUX
3HAYEHUU pe3yJIbTaTOB U3MEPEHU.
Habmromaemsbie u cocrosinust. CpenHee 3HaYCHHUE
(bu3n4ecKoil BeIMUNHBI KaK OlepaTopHO-
YHCIIOBOH (DYHKIIOHAII, OTIEPATOP COCTOSHHS U
ero cBoiicta. UucThble U CMELIaHHbIE COCTOSIHUS,
MIPOEKTOP, HOPMUPOBAHHBIN KET-BEKTOP U
BoJIHOBasl pyHkIMs. [TpuHIun cynepno3uum.

BEKTOP U BOJHOBas (DyHKITHSI.
[IpuHuMn cynepno3uuuu.

KOJUIOKBUYM

Jom. Jlur
[11-[31,

7-8

TpeTunii KBAaHTOBBIHA MOCTYJIAT — IBOJIIOLHUS
cocrosinmid. [Ipencrasienne lllpenunrepa,
I'eiizen6epra, npUHIUI COOTBETCTBHUS.
OBONIOLUSA YACTOTO COCTOSHUS, OTIEpaTOp
9BOJIIOLIMU U €r0 CBOWCTBA, TaMUJIbTOHHAH.
VYpasuenue lllpeaunrepa. OBomronus CMEMIaHHBIX
cocTosiHUi, ypaBHeHue ¢poH HelimaHa.
V3MeHeHHe CpeiHUX CO BpeMEHEM (IBOITIOLIUS
(U3MYECKUX BEJIIMYMH ), UHTETpaJIbl IBUKECHUSI.
IIpencraBnenue I'eitzendepra u MpuUHLIUI
cooTBeTcTBUS. TeopeMbl DpeHpecra.
CooTHoIIEHNSI MEXy KIIACCUYECKON U KBAaHTOBOM
MexaHuKoi. CTallnoOHapHbIE COCTOSTHUS.
CooTHoOIIEHNE HEOTIPENETIEHHOCTH YHEPTHsI-
BpeMs. Beruucienue BeposiITHOCTEN pe3ynbTaTOB
M3MEpEeHUH (PU3NUECKUX BEITUYHH.

CrauuoHapHbIe COCTOSHHUS.
CooTHoIIEHUE HEOIIPEAETIEHHOCTH
SHEPrus-BpeMms. Breraucnenue
BEPOSITHOCTEU PE3yNIbTATOB
nu3MepeHni (PU3NIECKUX BEIINYLH.

YceTHbIH omnpoc,
KOHCIIEKT, IOKJIaJ,

OcH. T
[1]-[2].
Jom. Jlur
[1]-[3],

9-10

OI[HOMepHOB ABHIKECHHUE, MOACJIbHBIC 3a1aY1
CBO6OI[HE[$I qacTua, BOJHOBBIC IIAKETHI, CBA3b C
KOTCPCHTHBIMH COCTOSAHUSAMMU. KYCO‘IHO'
IMOCTOSIHHBIN IMOTEHITHA. I[BI/I)KGHI/IC B
OIHOPOJHOM IT0JIC. KBasukimaccuueckoe

["apMoHnUecknii OCHUIUIATOD:
pelIeHne B KOOPAUHATHOM
MIPEJICTaBICHUH U B 001IEM
BU/JIE, C UCIIOJIb30BAaHUEM
TOJIBKO IEPECTAHOBOYHBIX

YcTHbIH ompoc,
KOHCIIEKT, IOKJIaJ,
KOJUIOKBUYM

OcH. nuT
[1]-[2],
Hom. Jlur
[1]-[3],




npuomkenue. TyHHEIbHBIN () PEKT.
["apMOHHMYECKHI OCHMIUIATOP: PELLICHUE B
KOOpPJIMHATHOM IPEJCTABICHUU U B OOIIEM BU/IE,
C MCIOJIb30BAaHUEM TOJIBKO IEPECTAHOBOYHBIX
cootHormeHu# (OO1re CBONCTBAa OTHOMEPHOTO
JIBUKEHUSI TAPMOHHYECKOTO OCHUIUISITOPA)

cootHomeHu# (O0mme
CBOICTBa OJHOMEPHOTO
JBUKEHHS] TAPMOHUYECKOTO
OCIIJLIATOPA)

11-12 | IBMsKeHHMe B LEHTPAILHOM M0JIe KynoHOBCKOE 1011€, TOJHOE Y CTHBI ompoc, OcH. it
OO6m1ast Teopust ABMKEHUS B LICHTPAIBLHOM TOJIE, pelIeHNE 3aa4U O IBUKECHUU KOHCIICKT, JOKJIa], (11-2],
paszeneHue NepeMeHHbIX, pauaibHOEe YpaBHEHHE BOJIOPOJIONIOI00HOT0 aToMa ﬁ(])f[[éj]lm
[MIpenunrepa. Teopust MOMEHTA: MOMEHT U €I0 ’
KBaHTOBaHHUe, ciiuH. KyloHOBCKoe moie, mojHoe
peleHne 3aJa9u O JIBIKCHUU
BOJIOPOJIONOAOOHOT0 aToMa

13-14 | IIpubaM:KeHHbIE METO/AbI pellleHusl 32124 O ekt LlTapka y atoma YeTHbIi onipoc, OcH. 1ut
KBAHTOBOW MeXaHMKHU BoslopoJia. Teopus KOHCIICKT, IOKJIaf, [1]-[2],
Bapuanuonssiii meroa. OueHka sHEpruu BO3MYLIEHUH IS '[Hl(])fl['SJ]IHT
OCHOBHOTI'O COCTOSTHUSI aroMa renus. Teopus HECTallMOHAPHBIX 3ajay. '
BO3MYIICHUH JIJISl CTAI[MOHAPHBIX 3a/1a4: BeposiTHOCTh KBAaHTOBBIX
MIOTIPaBKH MEPBOTO U BTOPOTO MOPSAIKOB B CiIydae nepexoA0B Mo/ JieiicTBreM
HEBBIPOXKICHHBIX YPOBHEW, TEOPHUs BO3MYIICHUI BOo3MyIIeHUs. OO0IIas Teopust
pU HAIM4KK BeIpoxaeHus. Dddext [rtapka y Hepexo/10B.
aToMma BoJiopoa. Teopus BO3MYIIEHUM IS
HECTallMOHAPHBIX 3a7a4y. BeposATHOCTh KBAaHTOBBIX
MepPEexX0/10B MO AeicTBUEM Bo3MyIleHus. OOmas
TEOpHsl IEPEXO0JIOB.

15-16 | DeMeHTBHI TeOpUH paccestHUA [TaprimanbHbIe aMILTUTYABI H YcTHBIiT onpoc, OcH. at
OO11ast TeopHst yIpyroro paccessHus. AMIUIUTYIa ¢a3sl paccessHus. bopHoBckoe KOHCIIEKT, IOKIIa], E-(:ll-'l[z.]]_[ll/IT

paccesiaust v tudepeHITnanbHOE ceueHne
paccesinus. PaccestHue B IEHTpaJIbHOM I1OJIE.
[TapuuanbHbple aMIUITUTYABI U (a3bl pacCEesTHUSL.
BbopHoBckoe mpubmkeHue.

MpUOIIKEHE.

MIpEe3eHTalus

[11-[31,




17-18 | OcHOBBI PeIATHBUCTCKOI KBAHTOBOI 6 PenstuBrcTCKIE MONIPaBKU K YcTHBIH ompoc, OcH. Ut

MeXaHUKH JBIDKECHHUIO 3JIEKTPOHA B KOHCIIEKT, 10K1al, [11-21,
KoBapuantHocTh 3aK0HOB (u3uKU. OCHOBHBIE 3JIEKTPOMArHUTHOM II0JIE, KOJIJIOKBHYM ﬁ(])f[[‘;]]m
IIPOTUBOPEYUS KIIACCUYECKON KBAaHTOBOU ypaBHeHnue Ilaynu, crinu- '
MexaHuku. YpaBHenue Knelina-I'opgona-®oka, OpOUTaIHLHOE B3aMMO/ICHCTBHE.

€ro MHTEpIIPETaLUs U PELICHUE ISl CBOOOIHOM ToHKas CTpyKTypa CreKkrpa

yacTULbl. YacTHUIIbI U AaHTUYACTULBI. Y pAaBHEHHE aroMa BOJIOpoJa.

Jlupaka 1 ero pemenue Ui CBOOOAHON YaCTUIIBL.
Cnun. PensiTuBHCTCKHME TONPABKU K JABUKEHHIO
AJIEKTPOHA B 3JIEKTPOMarHUTHOM I10JI€, ypaBHEHUE
[Taynu, cnuH-opOUTaNbHOE B3aUMO/IEHCTBHE.
Tonkas cTpyKTypa crieKTpa aTromMa BOJIOpOJa.

14
UTOoro 30736 36 109

Ipumeuanus:

— Bce Bupl yueOHOM pabOTHI MOTYT POBOAUTHCS JUCTAHIIMOHHO HA OCHOBAHHH JIOKAJIHHBIX HOPMATHBHBIX aKTOB.

— B nensx peanuzanuy HHAWBUIYATBHOTO TI01X0/1a K 00yUEHHUIO CTYACHTOB, OCYIICCTBIISIONIMX YUSOHBIH MPOIECC 10 MHIUBUIAYAIBHON TPACKTOPHH B paMKaXx
WHAWBHUIyAJLHOTO Pa0OYero IuiaHa, n3ydeHue JaHHOW JUCIMILIMHBI MOXKET OCYIIECTBIATHCS Yepe3 HHIANBUIYabHbIE KOHCYIBTAI[UH TIPE01aBaTelsl O9HO, B 4aChI
KOHCYJIbTAIINH, 110 SJIEKTPOHHOM 1M0YTe, a TaKkke ¢ ucrosszoBanreM Webex, miatdopmsl aucrannnonHoro odydenuss Moodle, mudnbiii KaOWHET CTyICHTa Ha caiTe
COTI'Y, npyrux snementoB SUOC COI'Y.



[BBeauTe TeKCT]
6. O6pa3oBaTejibHbIe TEXHOJOTHHU

TpaauunoHHbIe JIEKIUN U MPAKTHYECKHE (CEMHUHAPCKHE) 3aHATHUSI C UCIOJIB30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJNOTHWH. JIEKIMH ¢ HMCHOJIb30BAaHUEM MYJIbTUMETUNHBIX
Ipe3eHTalMid, JeKUuu-Oeceqpl, JEKUUU-AUATIOTH, JBPUCTUYECKUE  JIKIUH, JIEKIIHH-
BU3YalIHM3al[ii, PAKTUUECKUE 3aHSATHUS, CAMOCTOSITENIbHAs paboTa CTYAEHTOB, KOMIIBIOTEPHOE
TECTHUPOBAHUE.

Jleknusi-quajor — coJepkaHue MoAaeTcsl Yepe3 Cepuio BOMPOCOB, HA KOTOPHIE CTYACHT
JIOJKEH OTBEYATh HEMOCPEJCTBEHHO B X0/J1€ JCKILIUH.

JlabopaTopHoe 3aHsTHe - (dopMa Yy4eOHOTO 3aHATHUS, NMPU KOTOPOH CTYACHT TIOJ
PYKOBOACTBOM MpCHOAABATCIIA MPOBOJUT CCTCCTBCHHBIC WJIM HMUTALUMOHHBIC 3KCIICPUMCHTBI
WIH ONBITHI C IIEJIbI0 MOATBEPIKICHUS OTIECIbHBIX TEOPETHUYECKHUX MOJOXKEHUH OIpeleIeHHOI
yueOHOM AMCUMIUIMHBI, MPUOOpEeTaeT MPaKTUYECKUE HaBBIKK paboThl ¢ JabopaTopHBIM
o0opynoBaHueM, 000pYJOBaHUEM, BBIYMCIUTEIBHON TEXHUKOM, U3MEPUTEIHHON ammapaTrypou,
METOJUKON JKCHEPUMEHTANbHBIX HcclenoBaHuil. JlabopaTopHble 3aHATUS HE TOJBKO
3aKpEIUISIOT TEOPETHUECKHUE 3HAHUSA, HO M TMO3BOJISIIOT CTYACHTY TNTyOOKO H3ydaTh MEXaHHU3M
IMPUMCHCHUA ITUX 3H21HPII>1, OBJIaJA€BaThb Ba’>XHbIM JJIA CIieuajamncTra YMCHHUEM
HHTCJUICKTYAJIbHOTO IMPOHUKHOBCHUA B TC CCTCCTBCHHO-TCXHUYCCKUC HJIM NPOU3BOJCTBCHHLIC
MIPOIIECCHI, KOTOPBIE HCCICAYIOT Ha J1abopaTopHOM 3aHsTHH. [loj BIusHUEM 3TOW (HOPMBI
3aHATHHI CTYACHTOB YaCTO BO3HHUKAIOT HOBBIC HACU HAYYHOTO M TEXHUYCCKOI'0 XapakTepa,
KOTOpPBIE  HCIIOJIB3YIOTCS B KYpPCOBBIX, KBaTU(UKALMOHHBIX, JUIUIOMHBIX paboTax.
JlabopatopHble 3aHATHS B 3HAUUTEIHLHOU CTENIEHH 00€CIeYnBalOT OTPabOTKy YMEHUI 1 HaBBIKOB
OPUHSITUS IPAKTUYECKUX PELICHUI B pEalbHbBIX YCIOBUSAX MPOU3BOJICTBA.

JlabopatopHble 3aHATHS HE TOJIBKO 3aKPEIUIIIOT TEOPETUUYECKHE 3HAHUS, HO U MO3BOJISIOT
CTYACHTY FJIy6OKO n3y4aTb MCXAaHU3M IPUMCHCHUSA OTHX 3HaHI/II>'I, OBJIaJACBATh BAXXHBIM HJIA
crieguaJIimcra YMCHHUEM HWHTCIUJICKTYAJIbHOI'O IHPOHHUKHOBCHHA B T€ CCTCCTBCHHO-TCXHUUYCCKHE
WIM TPOU3BOJCTBEHHBIE IMPOIIECCH], KOTOpPbIE HCCIENYIOT Ha JjabopaTropHoM 3aHsaTHH. [lon
BIIMSIHUEM DJTOU Q)OpMBI 3aHSITHN CTYACHTOB 4YaCTO BO3HHUKAIOT HOBBLIC HJACH HAYYHOI'0O H
TEXHUUYECKOTO XapakTepa, KOTOpPhIE HCIONB3YIOTCA B KYPCOBBIX, KBATH()HUKAIMOHHBIX,
TUIUIOMHBIX pabotax. JlabopaTopHble 3aHSATHS B 3HAUUTENBHON CTEMEHU O0ECIeurnBaIOT
OTpabOTKY YMEHHH M HaBBIKOB MPHHATHS MPAKTUYECKUX PEIICHUH B pealbHBIX YCIOBHUSIX
MIPOU3BOJICTBA.

[Tepedyens TeMm J1abOpaTOPHBIX 3aHATUN oOmpeaensercs padodeil mporpammoil ydeOHOM
JUCHUITIINHBI. KomnuectBo CTYACHTOB Ha TaKWUX 3aHATHUAX HC MPCBBIIIACT ITOJOBHUHBI
akagemuueckoit rpynmbl. [Ipuctymas k paboTe B J1abopaTopuu, CTYICHTY CIIEIYEeT 3HATh, YTO
m000€ HECOOTIOZICHUE PACTTMCAHUS 3aHATHI U AUCIUIUTMHBI OYJET CUYUTAThCA HApYIICHUEM €Tro
ciy)eOHbIX o0s3anHOCTeH. [IpenonaBarenb, KOTOPHIN BIEPBBIE BCTPEYACTCS CO CTYJAEHTAMU Ha
BBOJHOM 3aHSTHH, JODKEH O3HAKOMHTH UX C OOIIMMHU MpaBWIaMH PabOTHI B J1abopaTopuw,
KOTOpBIE OHH 00s13aHBI HEYKOCHUTEIHHO BBIMOTHSITh.

OnnaiiH-ceMMHAP — PA3HOBUIHOCTH BeO-KOH(EPEHIINH, TPOBEICHUE OHJIAWH-BCTPEY WIIH
npe3eHTauuii uyepe3 MHTepHET B pexuMe pealbHOro BpeMeHH. Kaxnaplii U3 y4acTHUKOB
HaxOJIUTCA y CBOETO KOMITbIOTEpa (CpelCTBa CBS3HM), a CBSI3b MEXIY HUMH TOJIEPKHUBACTCS
yepe3 VHTepHET mOCpeACTBOM 3arpykaeMoro MpUJIOKEHHUs, YCTAaHOBJIEHHOIO Ha KOMIIbIOTEpE
KaX10ro yuacTHuka (Zoom, Meet, Skype u ap.).

Buneoxondepenuuss — ceanc BuaeokoHdepenicss3u (BKC) — »srto TexHomorus



MHTEPAaKTUBHOTO B3aWMOJCHUCTBHA ABYX M 0Ojee YJaCTHHKOB 0Opa30BaTEIbHOTO MpoIecca I
oOMeHa nHpopManueil B pealbHOM PeXHME BPEMEHHU.

Hcnonp3yloTcsi  MHTEPAKTUBHBIE  METOABI  OOYYEHHs: CHTyallMOHHbBIE  3aJaud,
UCCIIEIOBATEIbCKUIT MeTOoa OOy4YeHHs, IeNOBbIE HUIPHI, MOArOTOBKA M ITyOJWYHAs 3alUTa
pedeparoB. Mcronb3yroTcs peUTHHTOBast TEXHOJIOTUS, TEXHOJIOTUHU TUCTAHIIUOHHOTO OOYyUCHHS.
Hcronb3ytoTcst HHTEpaKTHBHBIE METO/Ib O0YUEHHSI: CUTYallMOHHBIE 3a/1a9H, HCCIICI0BATEIILCKUH
METOJl 00y4eHHs, ICIOBBIE UTPHI, TOJrOTOBKA U IyOIMYHAs 3aIIuTa pedepaToB.

TexHoJIOTUSL JJIEKTPOHHOr0 O0y4YeHHs1 (peau3yercss NpPH TOMOIIM SJICKTPOHHOM
uH(popMannoHHo-o0pazoBarensHOU cpeanl (ANOC) COI'Y npu ucnons3zoBanuu pecypco IbC,
IpY IPOBEICHUH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. I1.).

Hcnonb3ytoTcss  OauIbHO-PEHTHHTOBAsT CUCTEMa  OICHKH  3HAHWH, TEXHOJOTHH C
NPUMEHEHHEM JIMCTaHIIMOHHOTO 00ydeHus Ha rutatdopme http://Ims.nosu.ru/.

Ipumeyanus:
- Bce Buabl yueOHOU paboOThl MOTYT MPOBOAUTHCSA JUCTAHIIMOHHO HAa OCHOBE JIOKAJIBbHBIX
HOPMAaTUBHBIX aKTOB.

7. YueOHO-MeToauYecKoe odecnevyeHne caMoCTOATEIbHON padoThl
CamocTosaTenbHas paboTa OOyYarOIIMXCSl SBISETCS OJHUM W3 BHUAOB YYEOHBIX 3aHATUU.

CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CHCTEMAaTH3allid W 3aKPEIUICHHUS ITOJYYCHHBIX TEOPETUYCCKUX 3HAHMA W TMPAKTHYCCKHX
YMEHHI 00YJarOIIUXCS CTYACHTOB;

— yrayOJIeHHs U PacIIiPEHUS TEOPETUICCKIX 3HAHUM;

— (QopMuUpOBaHUS YMCHHM HCIONB30BaTh HOPMATHBHYIO, IPAaBOBYIO,  CIIPABOYHYIO
JIOKYMEHTAIUIO M CIICIHATIBHYIO JIUTEPATyPY;

- (OpMHPOBAaHUS CaMOCTOSITEIPHOCTH  MBIIIICHUS, CIOCOOHOCTEH K CaMOpa3BHTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO M CaMOpeaTn3alliu;

— pa3BUTHUSA UCCIETOBATENECKUX YMEHUH.

CamocrosiTenbHass paboTa OOyYaroIIUXCsl OCYIIECTBISIETCS Ha TMPOTSIKEHUU HU3YYCHHUS BCEH
JTUCITUTUIMHBI B COOTBETCTBUU C YTBEPIKJICHHOM B YUEOHOM IIJIAHE TPYJOEMKOCTBIO H COCTOUT H3:
- paboOTBI CTYIEHTOB C JICKIIMOHHBIMA MaTepHWajaMH, IIOMCKAa W aHaJiW3a JIMTEPATyphl H
JIEKTPOHHBIX HCTOYHUKOB WH(OPMAITUH TI0 33JJAHHOU TEME;

- BBITIOJTHEHUS 3aJJaHUi [T caMocTosTeNnbHOM padoTel B DUOC COT'Y;

- U3YYEHHS TEOPETHUYECKOT0 M CTaTUCTHUYECKOr0 MaTepuana JUis MOATOTOBKH K CEMHUHApPCKUM
3aHITHSIM;

- IOATOTOBKH K DK3aMEHY.

CaMocTtosiTenbHasi paboTa CTYAEHTOB MPOBOAWTCS B BUIE MUCHMEHHBIX JOMAITHHUX
3aJlaHUil (B TOM 4HCJIEe, Pa3HOYPOBHEBBIX 3aJaHWi), TOJITOTOBKM KOHCIEKTOB IO TeMaM
MpakTH4eCKUX 3aHATUNA. CTyIEeHThl MUCHMEHHO BBIMONHSIOT 3aJaHUsS A CaMOCTOSITENbHOM
paboThl, MONB3YSACh TEOPETHUECKUM MaTepuajoM (JIeKUuu, yueOHas juTepaTypa U UHTEpHET-
pecypchl TO JaHHOM Teme), TMOCle Yero MPOBOAUTCS OOCYXKIEHHUE [aHHOW TEMBI O]
PYKOBOJICTBOM ITPETIOaBaTEIIs.

Bompocel, BEIHOCHMBIE Ha CaMOCTOSITEIPHOE U3YUEHHUE, a TakKe yueOHas Jureparypa u
MGTOHH‘I@CKI/Iﬁ MaTepI/IaJ'I 10 OpFaHI/BaHI/II/I CaMOCTOﬂTeHLHOfI pa6OTBI CTYJIGHTOB OTpa)KeHBI B
Y4eOHo-meroanueckoil kapte aucuurinabl «Heopranuueckas xumus» (Ta6m. 5.1.), a Takxe Ha
caiite nucrannuonHoro oOydenuss COI'Y mmomanka cucrembr «MOODLE» mo ccwiike:
http://lms.nosu.ru/.



http://lms.nosu.ru/
http://dist-edu.nosu.ru/

[To kaxmoil W3 TeM JUIsi CaMOCTOSTENBHOTO HW3YYCHHUS, TPHUBEICHHBIX B paboueit
MporpaMme, CTyAEHTaM CJIeyeT CHaudaja MPOYUTaTh PEKOMEHJOBAHHYIO JUTEpaTypy U MpHU
HEOOXOJMMOCTH COCTABUTh KPATKUN KOHCHEKT OCHOBHBIX MOJIOKEHHUH, TEPMHUHOB, CBEICHH,
TPEOYIOIIMNX 3aTIOMUHAHKS U SBJISIOMIMXCS OCHOBOIIOJIATAIOIIMMH B ATOU TEME.

[Ipy moOATrOTOBKE 3aJaHUil IO CaMOCTOSITENBHOW padoTe CTyAeHTaM HEoO0XOIMMO
OPUEHTHUPOBATHCS Ha KOHCIIEKTHI JICKIIUW, PEKOMEHYEMYIO JTUTEPATYPYy.

Jns paciumpeHust 3HaHUM 110 AUCUUILIMHE PEKOMEHIYETCA UCII0JIb30BaTh IHTEpHET-PECYPCHI:

MPOBOJIUTH TIOMCK B Pa3IMYHBIX CHCTEMaX, TaKMX Kak OOIIHE TOMCKOBBIC CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke CIEHAAIbHBIE IIOUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aganus AJ151 CAMOCTOATEIbHOM PadoThI CTY/I€HTOB 0 TUCUHUIIJIMHE
«buopuszuka»
CamocrosiTenpHasi paboTa CTYIEHTOB, NPEIyCMOTPEHHAs y4YeOHBIM ILIAHOM, JOJDKHA

COOTBETCTBOBATH 0OoJyiee TIYyOOKOMY YCBOGHHIO HM3y4aeMOro Kypca, (hOpMHpOBaTh HAaBBIKH
UCCIIEOBATEIbCKOM  pabOTBl W OPUCHTHUPOBATH CTYACHTOB HAa yMEHHE IPHUMEHSTH
TEOPETHUYECKHE 3HAHUS Ha TIPaKTHKE.

3amaHus Ui CaMOCTOSTENBHON pabOThI COCTABISIOTCSA IO pa3feiaM M TeMaM, II0
KOTOPBIM HE TPEAYCMOTPEHBI ayIUTOPHBIE 3aHATHA, JMOO0 TpedyeTrcs IOMOIHUTEIHHO
npopaboTaTh W MPOAHATU3UPOBATh PACCMATPUBAEMBIN IpENoJaBaTelieM MaTepuan B o0beMe
3aIJIaHUPOBAHHBIX YaCOB.

3amaHust M0 CaMOCTOATENBHOM paboTe O AUCIUIUTMHE MOTYT OBITh CIEIYIOIINX BH/IOB:

® KOHCIIEKTHPOBAaHHE IIEPBOUCTOUYHUKOB U APYroi yueOHOM JIuTepaTypsl;

e TqpopaboTka ydeOHOro MaTepuana (IO KOHCHEKTaM JIeKIMHA y4eOHOH M Hay4HOU
JUTEpaType) M TOATOTOBKA JOKJIAJOB HAa CEMHHApaXx M MPAKTHYECKHX 3aHATUAX, K
YYaCTHUIO B TEMAaTUYCCKUX JUCKYCCUAX U ACTIOBBIX UI'PAX;

® BBINOJHEHHE KOHTPOJBHBIX paboT, TBOPYECKUX (MIPOEKTHBIX) 33JaHUi;

® pelIeHHE 337ay;

e MOJEIMPOBAHUE U/WJIM aHAIN3 KOHKPETHBIX MTPOOJIIEMHBIX CUTYaIU;

® aHaNIM3 CTAaTHCTUYECKHX M (PaKTHYECKUX MaTephalioB, COCTABJICHHE BHIBOJOB Ha OCHOBE
NPOBEJICHHOTO aHAIN3a | T.[I.

Pesynbrartel  caMOCTOSITEIBHOM  pabOTBI  KOHTPOJMPYIOTCS — MpEmojaBareieM |
YUNTBHIBAIOTCS MPU aTTeCTallUU CTyJAeHTa (dk3aMmeH). Ilpu 3ToM MpOBOAATCS: TECTHPOBAHHE,
SKCHPECC-0MMPOC Ha CEMHUHAPCKHUX UM MPAKTUYCCKUX 3aHATHAX, 3aCIyIIHMBAHUC JOKJIAJ0B,
pOBEpKa MUCbMEHHBIX paboT U T.1.

CamocrosiTenbHas paboTa CTYACHTOB BKIIOYAeT BBINOJIHEHHE JOMAITHHUX 33JaHHH K
Ka)XJJ0MY J1Ta0OpaTOpHOMY M MPAKTUYECKOMY 3aHATHIO. 3aJJaHus COJEPIKAT YCTHYIO MOJATOTOBKY
10 TEOPETUYECKUM BOIIPOCAM.

JIns TOATOTOBKM K 3aHATHUSAM CTYISHTHI TIOJIB3YIOTCS y4eOHMKaMH W y4eOHBIMH
MOCOOMSIMH, YKa3aHHBIMH B CIIHUCKE PEKOMEHJIOBAaHHOM JHUTEepaTyphbl, a TaKKe HHTEPHET-
ncToyHnkamu. Bce MCTOANYCCKUE MaTepuajbl IMPEACTABICHBI B CHUCTEMEC AOWCTAHIHWOHHOI'O
ooyuernss COI'Y (Caitir JIO COI'Y na mmomanke cucrembl «MOODLE» mo cchutke:
http://Ims.nosu.ru/).

MeToanyeckne peKOMEH/IAIUM 110 HANMCAHUIO pedepaToB (10KIAT0B)
Pedepar (moxnamx)— nmuceMeHHast paboTa, cofepiKaias KpaTKoe U3JI0KEHNEe aKTyaTbHON
Hay4YHOU TIPOOJIEMBI U €€ COBPEMEHHON TPAaKTOBKH HAa OCHOBE IMOCJICTHUX HAYYHBIX W3BICKAaHUI


http://www.yandex.ru/
http://www.google.ru/
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http://www.chemnavigator.hotbox.ru/
http://dist-edu.nosu.ru/

mo otoii Teme. OH sBIsSETCAd MCUCTBEHHOW (POPMOII CaMOCTOSTEIHLHOTO HCCICIOBAHUS
AKTyaJIbHBIX HMCTOPHYECKHUX TMPOOJEeM Ha OCHOBE H3YUCHHUS COOTBETCTBYIOLIUX pPa3/IeiioB
y4eOHBIX MOCOOWH, crenuaabHOH MOHOTpa(UYecKOl JUTepaTyphl, a TaKKe Hay4dHBIX CTaTei,
OTPaKAIOMIMX TOCIIECAHUN MCCIIeNOBATEIbCKIIA OMBIT B 00JaCTH M3y4aeMoro Borpoca. Pedepar
IIOMOT'aeT BbIpa0OTaTh HABBIKM U MPUEMBI CAMOCTOSITEIbHOTO HAYYHOI'O IIOUCKA, IPaMOTHOIO U
JIOTUYECKOT0 M3JIOKEHHsI MaTepuana, CIOCOOCTBYET MPHOOMICHUIO CTYICHTOB K Hay4yHO-
HCCJIEIOBATENLCKOM 1eATeIbHOCTH.

[TocnenoBarenbHOCTH PaOOTHI:

1. Bri6op tembl uccienoBanus. Tema pedepara BeIOUpaeTcs CTyIEHTOM Ha OCHOBE
€ro HayyHoOro uHTepeca. Takke moMoIib B BEIOOpE TEMBI MOYKET OKa3aTh MPETOJaBaTelb.

2. [InanupoBanue wuccienoBaHusl. Bkiodaer cocraBieHue IUIaHa pedepara H
KaJICHJApHOTr0 IIJIJaHa HAay4yHOro uccienoBanus. KaieHgapHbIil miaH MCClI€A0BaHUS BKIIOYAET
CICyIOIME JJIEMEHTHI: BBIOOP ©  (GOpMyIUpOBaHHME MPOOIEMBbI, pa3padoTKa TiaHa
HCCJIEIOBAHMSI U TMPEBApPUTEILHOTrO I1aHa pedepaTa; cOOp U M3yUYeHHE UCXOJHOIO MaTepHala,
MOKCK JIUTEPaTyphl, aHaJIN3 COOPAHHOTO MarepHualia, TeopeThdecKas pa3padoTkKa MPOOJIEMBI;
COO0O0IIIeHNE O MPeABAPUTEIBHBIX Pe3yIbTaTaX UCCIICIOBAHMS; OKOHYATEIbHBIN BapUaHT PabOTHI;
oOcyxaeHue pedepara (Ha ceMUHape U T. 11.).

[Tnan pedepara xapakTepusyeT ero couepkanue U CTpykTypy. OH JOKEH BKIIIOYAThH B
ce0si: BBEAEHHE, I€ OOOCHOBBIBAECTCA AKTYAJIbHOCTh MPOOJEMBI, CTABATCS LEdb U 337a4d
UCCIIEIOBaHMsI; OCHOBHAas 4acTh, B KOTOPOW pacKpbIBA€TCA COJEpP)KAHUE IPOOJIEMBI;
3aKIII0YEHHE, Te 0000IIat0TCs BBIBOABI 110 TEME M JAIOTCS MPAKTUYCCKHE PEKOMEH IAIIH.

3. [Torick W w3ydyeHue nuTeparyphl. (s BbIABICHHS HEOOXOAMMOW JHUTEpaTyphl
cienyer o0patuThes B OMOIMOTEKY Wi K mpenonaBarento. [lonobpannyio nureparypy cieayer
3auxcuposats cornacHo 'OCT no 6ubnuorpadguueckoMy ONUCAHHUIO TPOU3BEICHUI TeUaTH.

Jnia pazpaboTku pedepara J0CTaTOUHO U3ydeHUs 4-5 BaXKHEHIINX cTaTell o u30paHHOM
npobiieme. [lpu wu3ydeHuu InuTepatypbl HEOOXOOUMO BBIOMpATh MaTepUal, HE TOJIBKO
MOJITBEP K IAIOLIUI MO3ULIMIO aBTOpa pedepara, HO U MaTeprall i OJIEMUKH.

4.06paboTtka Marepuana. [Ipu o06paboTke MOTYy4YEHHOrO Marepuajga aBTOp JOJDKEH:
CUCTEMATHU3UPOBATh €ro IO pa3jesiaM; BBIABUHYTh U O0OOCHOBaTh CBOM TMIIOTE3bI; ONPEAETUTD
CBOIO IIO3UIIMIO, TOUKY 3PEHHUS [0 pacCMaTpuBaeMoil MpodiemMe; yTOUHUTh 00BEM U COAEepKaHHUE
MOHITHM, KOTOPBIMU TPUXOIUTCS OINEPHUPOBATH MpPU pa3paboTKe TeMbl, cHOpPMYITHPOBATH
ONpENENICHUsI W OCHOBHBIE BBIBOJBI, XapaKTEPU3YIOLIUME PE3YJIbTAThl  HUCCIEI0BAHMUS;
OKOHYATEJILHO YTOUYHUTH CTPYKTYPY pedepara.

5. Odopmnenune pedepara. Ilpu odopmienun pedepara  peKOMEHIYyETCS
NpUIIEPKUBAThCA cleAyromux npasui: CreayeT nucaTh JMIIb TO, YEM aBTOP XOYET BBIPA3UTh
CYILIHOCTh MpoOJeMbl, ee JIOTUKY; [lucaTh CTporo mociaenoBaTeNbHO, JIOTUYHO, JOKA3aTEIbHO
(mo cxeme: Te3uc — o0ocHOBaHME — BBIBOA); [Iucarh sipko, 00pazHoO, KUBO, HE TOJIBKO BCKPHIBAS
UCTHUHY, HO U OTpa)kas CBOIO MO3MIIMIO, MPOMaraHAupys IMOJy4deHHble pe3yibTarhbl; I[lucath
OCMBICIICHHO, CcOOMIofas TmpaBWia TpaMMaTHKW, HE 3JI0yHoTpednsis HayKooOpa3HBIMH
BBIPAKEHUSIMHU.

Pedepar BeImONHSIETCS B COOTBETCTBUU C TPeOOBAaHUSAMHU CTaHIIAPTOB, Pa3paOOTaHHBIX
JUIsT TAHHOTO BHUAA JOKyMeHToB. Pabora momkHa OBITh BbIONHEHa Ha Oernoll Oymare
crangaptHoro jucta A4. Tekct MomKeH OBITh OTMEYaTaH Ha KOMIBIOTEPE B TEKCTOBOM
penaktope Microsoft Word u oTBeuaTh cieayromum TpeOOBaHUSIM: TapaMeTpbl MOJeH CTpaHHULL
JIOJDKHBI OBITH B TIpe/eNiaXx: BepxHee u HuxHee — 1o 20 MM, mpaBoe — 10 MM, neBoe — 30 MM,



mpudT — Times New Roman , pazmep mpudra — 14, MEKCTPOUHBIN HHTEPBAI — MOTYTOPHBIM.
Jlenta mpuHTEpa — TOJBKO 4€pHOro nsera. Hymepamus ctpanun B pedepare I0KHA OBITh
CKBO3HOM, HAYMHAsl CO BTOPOW CTPaHULIBI.

[Ipu u3noxennn Marepuaga HEOOXOAUMO IPUIEPKUBATHCSA IPUHATOTO IIAHA.

bubnmorpaduyecknii CMCOK COCTaBISIETCS HAa OCHOBE HMCTOYHHKOB, KOTOpBIE OBLIH
IPOCMOTPEHBl U H3YY€Hbl CTYJEHTOM IpU HamucaHuu pedepara. JJaHHBIA CHHCOK OTpakaeT
CaMOCTOSITENIbHYIO TBOPYECKYIO padOTy CTYAEHTa, YTO IO3BOJSAET CYAUTh O CTEHNEHH €ro
HNOJArOTOBKM M YIJIyOJleHMM B BbIOpaHHYIO TeMaTHKy. Bces wucnonbp3oBaHHas mureparypa
pa3Melaercs B CIEAYIOIEM NOPSAIKE: 3aKOHOAATEIbHBIE aKThl, IIOCTAHOBJICHUS, HOPMaTUBHBIC
JIOKYMEHTBI; BCsSl yueOHasi IuTeparypa B ajJ(paBUTHOM MOPSJIKE, 3aTEM CPEICTBA MEPHOANYECKOM
neyaTy B aln(aBUTHOM MOPS/IKE; CTOYHUKH U3 ceTu MHTepHeT.

MeTtoauyecKue peKOMeHAAINH 110 UCIOJIH30BAHNI0 HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUil 00y4eHu st

JIns u3ydeHus: JEKIMOHHOIO0 MaTepuasa JUCUHUIUIMHBI TPUMEHSIOTCS ayIMOBU3YAJIbHBIC
(MynbTUMEIUNHBIE) TEXHOJOTUHU, KOTOpPble HE OTPULIAIOT TPATUIMOHHBIE, IPOBEPEHHbBIE
BPEMEHEM METOJbl MPENOJABaHUs, HO, NPU OTOM, OHU TOBBIIAIOT HATJSAIHOCTD,
WH(POPMATUBHOCTh, OMEPATUBHOCTh B MoOJadye HHGOPMAIIUH, MO3BOJISIIOT AKOHOMHTH BpEMSs
3aHIATHIH.

Kaxxnoe mnpaktuyeckoe (ceMUHApCKOE) 3aHATHE HMMEET CBOIO 0co0yio  dopmy
MPOBEJICHUS, CBOIO METOIOJOTHYECKYI0 CHEIU(UKY, YTO TO3BOJSET Pa3BHBATh y CTYJICHTOB
pa3iuuHble Kak OOIIeKyIbTypHBIE, TaKk U MpodeccruoHalbHble KoMmmeTeHIuH. llocTaHOBKa
npoOJieMbl, pa30op aKTyalbHBIX KOHKPETHBIX M THIIOTETUYCCKHX CHUTYallud, CO3/IaHue
aTMocdepsl quanora Mexay MpenojaBareieM U TPYNnon Mo3BoJigeT padoTaTh WHANBUAYAILHO
U B MaJbIX TIpyNrax, KOJJICKTUBHO OOCYXIAaTh ONPEICIICHHBI TeMaMH MaTepuai, a TakKkKe
WHUIUHUPOBATH CAMOCTOSITENbHYIO paboTy CTYACHTOB. [Ipu oCcMBICIEHHH COAEpKAHUS BOIIPOCOB
MPAKTUYECKHUX 3aHATUH TPECIeNyeTcs eb COOII0IaTh TPEEMCTBEHHOCTh B PO ECCHOHATBHOM
Y B TBOPYECKOM Pa3BUTHUH CTYJECHTOB.

Kontponb camoctosTenbHON pabOThl CTYACHTOB MPHU3BaH CAENATh MPOIECC O0ydeHUs
Oojee 1ETOCTHBIM M OpraHu4HbIM. Ero 3amaua He ocTaBUTh 0€3 BHHUMAaHHUS JaKe, Ha TEPBbIi
B3IJISI/], MAQJIO3HAYUTEIbHBIE BOIIPOCHI.

MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxcn 0 OCBOCHHIO JTUCHMUIIJIMHBI

Bun yueOHbIX 3aHATHI Opranuzanys AesiTeIbHOCTH CTyIeHTa

Jlekuus [Tocemenue NEKIMOHHBIX 3aHATUI U KOHCIIEKTUPOBAHUE JEKIIHOHHOTO
MaTepuanga SBISETCS HEJOCTATOYHBIM YCJIOBHEM JUIS YCHEIIHOTO
yCBOGHHUS AUCUUIIIUHBL CTyIeHTYy HEOOXOIMMO CHCTEMaTHYeCKU
paboTtaTh ¢ y4ueOHOM U METOIUYECKON JTUTEPaTypOi, peKOMEH1yeMOM
M0 KaXIOMY pa3ieny JEeKTOpOM, JOTMOJHSS KOHCIEKT JEKIUN
HEOOXOMMBIMH TIOSICHCHUSIMHA, YTOYHEHUSIMU W TEPMHUHAMH I10
n3ydaemoit Teme. HeoOxoaMMo mucaTth KOHCIEKTHI JIEKIMIA: KpaTKo,
cxematudHo. [locnenoBarenbHO (PUKCUPOBATH OCHOBHBIE TIOJIOKECHHUS,
BBIBOJIBI, (POPMYITUPOBKH, OOOOIICHUS; MMOMEYATh BAXKHBIE MBICIIH,
BBIJICIISITH KITFOUEBBIC CIIOBA, TEPMUHBL. [IpOBEpATH TEPMHUHBI, TOHATHN
C TOMOIIBID  DHIMKIOMNEIWW,  CIOBapei, CHOPaBOYHHKOB C
BBINTUCHIBAHUEM TOJKOBaHWK B TeTpaab. (OO003HAYHUTH BOMPOCHI,
TEPMHHBI, MaTepHall, KOTOPbIA BBI3BIBAET TPYAHOCTH, MOMETHTH W
MONbBITAaThCS HAWTH OTBET B PEKOMEHAYyeMou Jsmteparype. Eciu




CaMOCTOSITENILHO HE yJaeTcsl pa3o0paTbcs B MaTepuaie, HeoOX0IUMO
chOopMyIMpOBaTh BOIIPOC U 33/1aTh MPETOAaBaTet0 Ha KOHCYIIbTAIUH,
Ha [IPAKTUYECKOM 3aHSITHH.

JlabopaTopHoe
3aHATHE

JlaboparopHble ~ 3aHATHS ~ HampaBlIeHbl HAa  (OPMUPOBAHUE
MPAKTUYECKMX YMEHHWH, CBS3aHHBIX C OpraHu3alueil aKTUBHOTO
B3aMMOJICHCTBHSI  YYaCTHHUKOB O0pa3oBaTeIbHOrO Impolecca 1o
W3YYCHHUIO MaTepuaia, 3aKpeIUICHHEe NPaKTUYeCKUX HAaBBIKOB JUIs
peuienus npodeccrnoHaNbHBIX 3anad. [Ipy MOAroToBKE K 3aHATHUSAM
HEOO0XOMMO MOBTOPUTH JICKIIMOHHBIA MaTepHall 10 U3y4aeMoil Teme,
W3YYHUTh MaTepHuall, PCKOMECHIOBaHHBIN IMpernoaBaTesieM MO CIHCKaM
muteparypsl. [ToaroroBka k 1a00paTOPHBIM 3aHATHSM MIPECIICIYET JIBE
OCHOBHBIC IEJIU: TIEPBOE - MOBTOPEHHE M3YyYCHHOTO MaTtepuana. Jls
ATOrO WCIOJIB3YIOTCSI KOHCIEKTBI JICKIIUH, pEeKOMeHaoBaHHas 15
OCHOBHAs M JIONOJHHUTEJIbHASA JIUTEpaTypa; BTOpoe - yriiyOieHue
3HaHWil 1o Teme. JlabopaTopHbIe 3aHATHS CIIY)KaT JJIsl 3aKPETUICHUS
TCOPCTUUCCKHUX OCHOB, Hn3j1aracMbIix B JICKIIUAX, MOJIYYCHUA
MPAKTUYECKMX HABBIKOB pelieHus MpodeccnoHanbHbIX 3amad. OHuU
opoxoadaT € HMCIIOJIb30BAHUEM CTCHAOB, MCTOAUYCCKHX y1<a3aH1/1171,
y4eOHO-HATJISAHBIX TOCOOMIA, B KOTOPBIX OTPaXEH HEOOXOJAUMBIN
MHUHUMYM 3aJia4 ajid OCBOCHUA pa3aciioB M TEM JUCHUIIIMHBI.
3aBepIIaroliel 4acThio J1a00paTOPHOM padOTHI ABIAETCS OhOopMIICHUE
B paboueii Terpanu otueta. ComeprkaHue OTYETa ONMPEACISIETCS TEMOU
3aHSATUS U MOXKET BKJIFOYATh B ceOs BOMPOCHI Pa3IMYHOIO XapakTepa.
Tak mpu npoBeAcHUH J1TAOOPATOPHON PabOTHI B COCTaB OTYETA MOTYT
BXOJIUTH: KPATKOE OMMCAHUE METOJMKH BBIMIOJHEHUS pabOThI; cxema
1a00paTOpHON YCTAaHOBKH; HEOOXOJMMBIC pacueThl 1o 00paboTke
MOJyYeHHON HH(OpMaIK, aHaiu3 IOJYUYCHHBIX JAHHBIX W oOIiee
3aKJIFOYCHUC (BI)IBOI[I)I). I[OHOJIHI/ITGJH)HI)IG U HWHIUWBHUAYAJIBHBIC
TpeOOBaHUSI M3JIOKEHbI B METOJIUYECKHUX IMOCOOMSIX K KaKIOU
nabopaTopHo pabore

ITncoMmeHnHbIe
JOMAalIHHe 3aJaHusd
(KOHCIEKT)

3HAKOMCTBO C OCHOBHOM U JOTOJIHUTENbHOU JTUTEPATYPOU, BKIFOYAs
CIIPaBOYHBIC U3JaHHA, 3apy6e>1<Hme HCTOYHHUKHU, KOHCIICKT OCHOBHBIX
MOJIOKEHUH, TEPMUHOB, CBEIEHUMN, TpeOYyIOIUX 3alOMHUHAHUSA U
SBJIAIOIIMXCSL OCHOBONoJaramomumMu B 3Tod Teme. CocTaBieHue
KOHCIIEKTOB 110 MPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM H JIp.

HpI/I IIOATrOTOBKE K 3aHATHIO H€06XOHI/IMO OPHUCHTHUPOBATECA HaA
KOHCIIEKTHI JIEKIINI, PEKOMEHIYyEMYIO JINTEPATYPY.

ITo K&)I(I[Ofl H3 TEM U1 CaMOCTOATCIIBHOTO U3YUYCHU, IPUBCACHHLIX B
pabodeii mporpamme, cielyeT cHadajga MpoYUTaTh PEKOMEHIOBAaHHYIO
IUTEpaTypy U TpU HEOOXOJAMMOCTH COCTaBUTh KPATKUH KOHCIIEKT
OCHOBHBIX  TOJOXXEHHH, TEPMHUHOB, CBEICHUH, TpPeOYyIOIUX
3alIOMHHAaHUA U ABJIAIONINXCA OCHOBOIIOJJIArarOuinuMu B J9TOH TeMe.

Jns  pacuiMpeHuss 3HAHUW 1O  JUCHUUIUIMHE  PEKOMEHIYeTCs
HCMOJIb30BaTh MIHTEpHET-pECYpPCHI:

MPOBOANTh TIOMCK B PAa3jMYHBIX CHCTEMaX, TaKUX Kak oOIue
MOMCKOBBIE CHCTEeMBI: www.yandex.ru, www.google.ru, a Ttaxxe
CHelHaIbHbIE TOUCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTposbnasi padora
(KOIOKBHYM)

[lens KOHTPOJBHON pPabOTHl - MPOBEPKA Pa3BUTHS HAaBBIKOB,
YCBOEHHUSI W 3aKpEIUICHUS MaTepualia, IMOJIYYEHHBIX IIPU H3yYEHUU
JTUCLUUIUIMHBL, ¥ BBINOJHAETCS CTYJIEHTaMU 3a0YHOTO OOYYEeHHS.
Pa6ora BBIIIOJIHSIETCS 10 WHJUBUAYAIbHBIM 3a/laHUsIM




MaIIHnHOITMCHBIM U1 PYKOIINCHBIM TEKCTOM. Pa6ora JacT
BO3MOXHOCTb YCTAHOBUTBH CTCIICHb YCBOCHUA MaTCpHalla U YMCHUC
IIPHUMEHATH 3HAaHHWS, IIOJTYYCHHBIC ITPHU U3YYCHHUU TUCHUILIMHBI. Pa6oTta
CHOCOGCTByeT OBJIAICHUIO MAaTCpUAIOM, IPUBUBACT HABBIKU B
CaMOCTOATCIIbHOM PCIICHHUH INPAKTHYECKHUX BOIIPOCOB U B pa60Te C

JIUTEPATypPOM.

JK3aMeH (YCTHBII) OreHka OTBETa Ha 3K3aMEHE MPOBOJUTCS B COOTBETCTBUHU C
[TonoxxeHneM o OaTbHO - PEUTHHTOBOM CHUCTEME OIICHKH 3HaHUUN
cryaentoB COI'Y.

8. OneHoYHbIE CPeICTBA I TEKYIIEr0 KOHTPOJIsl yCIIeBA€MOCTH,
PYOeKHOM aTTecTAllii U MPOMEKYTOUHOM ATTECTALUMM 110 UTOraM OCBOEHMSI
AMCUMILINHBI

Pabouass mporpamMmma npeaycMaTpuBaeT MPOBEACHUE JEKIUOHHBIX W IPAKTHUECKUX
3aHATUN, a TakKe CIEAYIOUMe BHABI paboOT: CaMOCTOATENbHYIO paboTy CTYIEHTOB IO
MOJIFOTOBKE YCTHBIX COOOILEHUM, HAIMCAHUIO JOKJIAJ0B M 3CCEe, IOJArOTOBKY INpe3eHTaluil u
o0CyXXJIeHUH MO TeMaM JUCIUILIUHBI - pa0OTy B aKTUBHOM M MHTEPAKTUBHOU (hopMax.

Pabouas nporpamma npeanoaraet TEKyIui 1 NPOMEKYTOUHBIA KOHTPOJIb 3HAHUH.

Texywuti KOHMpOIbL — 3TO HENPEPHIBHO OCYIIECTBIISIEMbIA MOHUTOPUHT YPOBHS YCBOEHUS
3HaHUU U (OPMUPOBAHUS YMEHUHN M HABBIKOB B TCUCHUE CEMECTpa Wi yaeOHOoro roja. Tekymmii
KOHTpPOJIb 3HAHWW, YMEHHH ¥ HaBBIKOB CTYACHTOB OCYIIECTBISIETCS B XOJ€ Y4EeOHBIX
(ayAMTOpHBIX) 3aHATUH, MPOBOAUMBIX IO pacnucaHuio. PopMaMu TEKYIIEro KOHTPOJIS
BBICTYMAIOT OMPOCHI HA CEMMHAPCKUX U MPAKTUUYECKUX 3aHATHUAX, a TaKkKe KopoTkue (10 15 muH.)
3a/laHus], BBINOJIHAEMbIE CTYAEHTaMU B Hayajle JIEKIUU C LENIbI0 MPOBEPKH HATW4Ms 3HAHMM,
HEOOXOAMMBIX ISl YCBOCHHUSI HOBOTO MaTepualia WM B KOHIIE JIGKIIUU JJI BBIICHEHUS CTETCHU
YCBOEHUS U3JI0KEHHOTO MaTepHraa.

Pyb6eoicnviii konmpons OCyIIECTBISETCS 10 OKOHYaHWM HM3Y4YEHHs Marepuana MOAyls B
3apaHee yCTaHOBJIEHHOE BpeMs. PyOexHbIi KOHTPOJIb MPOBOJUTCS C IEJIBIO OIpeNeleHus
KayecTBa YCBOEHHS MaTepuasia yueOHOro MOAyIs B LIeIoM. B TedeHne cemecTpa mpoBOAUTCS /1BA
TaKUX KOHTPOJbHBIX MEPONPUATHUS IO TpaduKy.

BAJUIBHASA CTPYKTYPA OLIEHKMN.

Musm. Makec.
KOJI-BO KOJI-BO
dopmMa KOHTPOJIA
0aJ10B 0aJ10B
Texyuyan oyenxa CTyJCHTA B TEUEHHUE 1-8 HENETN COCTOUT H3: 0 25
e  BrhIlIOJTHEHNE NMUCHbMEHHBIX JIOMAIIHUX 3aJaHUH 110 TEMaM 3aHATUN U
CaMOCTOSITEeIbHON paboThl (KOHCTIEKTOB) —9 0
e [loaroroBka v OTBETHI HA MPAKTHYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
1608=806
e [loaroroBka ¥ BHINIOJIHEHHE JIAOOPATOPHBIX paboT - 1 6@ 8 =8 &
1-a pybescnan nucomennas KOHmpoavHas paboma 0 25
Texyuyaa oyenxa ctynenta B teueHue 10-17 Henenu cocTOUT H3: 0 25
e  BrhIlloJTHEHNE MMCHbMEHHBIX JIOMAIIHUX 3aJaHUM 110 TEMaM 3aHATHN U
CaMOCTOSITEIbHON paboThl (KOHCIIEKTOB) — 9 @



e [loAroToBKa M OTBETHI HA MPAKTHICCKUX 3aHATHIX (KOJUIOKBUYMBI) —
1608=86
e [loaroroBka M BEITIOJHEHHUE JJA00OPAaTOPHBIX padoT - 1 6@ 8 =8 6

2-51 pybescnas nucbMeHHAs KOHMPOAbHAs padoma

Hmozo 0 100

KouTtpoJbHble 3aganus (1eMOBepCHH) IJIA OLEHKHM 3HAHMI, YMeHHMi, HABBIKOB H
(mi1M) ombITAa JAEATEJIbHOCTH, XaPAKTEePU3YIIMX 3TANbl (JOPMUPOBAHUS KOMIIETEHIUI B
npoiecce 0OCBOEHUs1 00Pa30BaTeJIbHON MPOrpaMMbl

1) Tunomble 3aaHus JAJI5 MPAKTHYECKHX (CEMHMHAPCKUX) 3aHATHI

1. Marematuyeckuii anmapar kBantoBo Teopun. ([11], crp.73-75, Ne8-15, 23-29).

3. KBanroBanue ¢usnueckux Benuuut. ([10], Nel.17-1.24, 1.32-1.34, [11], ctp.76, Ne38,41-42).
4. boze-omepatop, omepaTop 4YHcCla YacTHL. BrTopuuyHOoe KBaHTOBaHHE, CHCTEMBI C
HeonpeaeaeHHbIM unciioM vactuil. ([13], ctp.21, Ne6).

5. CranioHapHbIe COCTOSTHUS AUCKpeTHOro crekTpa. ([10], Ne2.1-2.5, 2.7).

6. Fapmonnueckuii ocummmsatop. ([11], ctp.76, Ned6-49, [10], 2.35).

7-8. [Ipoxoxaenue yepes noreHuuanbHbie 6apbepsl. ([11], ctp.81-82, Ne103-106).

9. Pagnoaktusubiii pacniaz. ([11], ctp.82, Nel107).

10-11. Knaccuueckue 4acTHIIBI B AJIEKTPOMarHUTHOM Tojie. KBaHTOBaHME 3IIEKTPOMArHUTHOTO
nojs. ([10], Ne2.45, [11], cTp.82-83, Ne108-112).

12-13. MomeHT umItyiibca u ero kBanrosanue. ([13], ctp.12-16, ¢13.29-35).

14-15. lentpanbao-cummerpuunoe moie. ([10], Ned.1-4.6, 4.23-4.24, 4.33).

16-17. Ypasuenune Llpeaunrepa. ([10], Ne7.1-7.3, 7.10, [11], ctp.75, Ne37).

18. IpencraBnenue I'eiizentdepra. ([10], Ne7.29-7.31, 7.33-7.36).

19-20. Atom Bomopoma u BogOpoono00HEIe HOHBL ([l atoma He mpoBecTu pasznoxeHue
ypaBHeHus lllpenuHrepa Ha 4acTH, CBS3aHHbBIE C JIBIDKEHUEM IIEHTPa MacC U OTHOCHUTEIHHBIM
JIBH)KEHUEM 3JIEKTPOHOB, [11], ctp.77, Ne55-59).

21. Ipubnuxennsle Metoabl. Bapuarmonnsiii meton Putma. ([11], ctp.86, Nel140,142, [10],
Ne2.29 - 2.31).

22. Tlpubmmxenusie MeTonbl. CTaloHapHas TEOPHUS BO3MYIIEHHUH, HEBBIPOXKICHHBIM CIEKTP.
([10], Ne8.1, 8.3-8.5, 8.8).

23. Anrapmonunyeckuit ocimiaTop. Pezonancusie coctosuus. ([11], ctp.84, Nel127).

24. Ilpubnuxennsle Meronbl. CTanuoHapHas TeOpUs BO3MYLIECHHWH, BBIPOKIEHHBIA CIIEKTP.
([10], Ne8.13, [11], cTp.85, Nel134, 132).

25-26. Ilpubnmxennsle Meroabl. HecrtanmonapHas Teopusi Bo3MylleHHi. BepostHocTH
nepexooB. ([10], Ne8.23, 8.24, 8.30, 8.38, 8.39, 8.46).

27. PenstuBuctckas teopus. YpaBHeHue Kieitna-I'opnona-®oka. CBobogHOE NIBHXKEHUE 0€3
cnuHOBOM yacTuilbl. AHTHYacTUIbL. ([10], Nel5.1, 15.7, 15.2, 15.14).

28. Matpuist [Maymu. ([10], Ne5.6-5.9, [11], ctp.83, Nel13, 115, 117-120).

29. VpaBuenue Jlupaxa. ([10], Ne15.20, 15.21, 8.30, 8.38, 8.39, 8.46).

30. Cnoun. ([10], Ne5.1, 5.2, 5.36, 5.37, 6.17, 6.22).

31-32. KBa3upensaTUBUCTCKUE TOTPABKH AJIsI YACTHIIBI B KYJTOHOBCKOM Mosie. ToHKas CTpyKTypa
criekTpa atoma Bojgopoza. ([10], Nel15.31, 15.32).

Benukue u KpnTepI/n}i OLCHKHU YCTHOI'O 1 MMCbMECHHOI'0 0TBETA
pemraromue Ha MPAKTUYC€CKOM 3aHATUH




IKCTIEPUMEHTHI
B (hu3HKe.
Onenka

5

CopmepkaHre OTBETa COOTBETCTBYET OCBEHIAEMOMY BOIIPOCY, TIOJTHOCTHIO
packppiTa B OTBET€ TeMa, OTBET CTPYKTYpHUpPOBaH, JMJaHBI IPaBHIIbHBIC
apryMEHTUPOBAaHHBIE OTBETHl Ha YTOYHSIOUIME BOIPOCHI, JEMOHCTPHUPYETCS
BBICOKHH YPOBEHb Y9aCTHUS B TUCKYCCHH.

CopmepkaHre OTBETa COOTBETCTBYET OCBEHIAEMOMY BOIIPOCY, TIOJTHOCTHIO
packpbiTa B OTBET€ TeMa, NAHbI MPaBUJIbHBIC, apTyMEHTHPOBAHHBIC OTBETHI Ha
YTOUHSIIOIIAE BOMPOCHl, HO HMEIOTCS HETOYHOCTH, TMPU OSTOM  OTBET
HECTPYKTYPHUPOBAH M JEMOHCTPUPYETCS CPETHAN YPOBEHb yYaCTHS B JUCKYCCHH.

CopmepkaHre OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, HO TPH MOJIHOM
PacKphITHM TEeMbl HMMEIOTCS HETOYHOCTH, JaHbl MpaBUJIbHBIE, HO HE
ApryMEHTUPOBAHHBIE OTBETHl HAa YTOYHSIONIUE BOIPOCH, JIEMOHCTPUPYETCS
HU3KHA YPOBEHb Y4acTHsl B JUCKYCCHH, OTBET HECTPYKTYPHUPOBaH, WH(MOpMAIUs
TPpYJHA AJI BOCIIPUSITHSL.

ConepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIPOCY, HO IpPHU IIOJHOM
PAacKpBITUM TEMbl HMMEIOTCA HETOYHOCTH, AEMOHCTPHpYETCs cinaboe BiaieHHE
KaTerOpHalbHBIM allapaToM, AAHbI MPAaBWIBHBIC, HO HE apryMEHTHPOBAaHHBIC
OTBEThl Ha YTOYHSIOLIWE BOIPOCHI, y4acTHE B AMCKYCCHU OTCYTCTBYET, OTBET
HECTPYKTYpPHPOBaH, HHGOpMaLUs TPYAHA AJIsl BOCIIPHUSTHSL.

2)Temaruka pedepartoB (1ist popmupoBanus komnerennuii OIK-2, OIIK-4)
He npenycMoTpeHsl

3) Bonipochl K py6e:kHBIM KOHTPOJILHBIM padoram (OITK-2, OIK-4):

HBoOoo~NoOhwdE

=
N

©CoNoR~WNE

Bonpocs! k 1 pyGe:knoii padore

OKclepUMeHTalbHbIe OCHOBBI KBAHTOBOW TEOPHH.
Crapas kBanToBas Teopus (bop-3ommepdenbn).
[Toctynat o HabIOJaEMBIX.

[Toctynar o BOTHOBOM QYHKIUH.

CootHouenus HeonpeneneHHocTel I eiizendepra.
Vpasuenue lllpenunrepa.

BonHoBas yHKIMS JUCKPETHOTO CIIEKTpa.
BonHoBast pyHKIHS HEMTPEPHIBHOTO CHEKTPA.
CraruoHapHble COCTOSHUS.

0. ITocTynar o KBAaHTOBaHHUHU.

. HanbOapsepHoe oTpakeHue.

. ITogOapbepHOe npoxoxkaeHue (TyHHEIbHBIA Y3PPEKT).

Bonpocsl ko 2 py0exHoii padore

CrnexTp atoMa BOJ0po/a.

Omnpenenenue onepaTopa MOMEHTA.

Wnest reopun Bo3myiieHuid. Cxema Te€Opur BO3ZMYILEHUH.
Kapruna IlIpenunrepa.

Kaprnna ®delinmana.

Kaprtuna I'eit3enOepra.

ToaecTBEeHHbIE YaCTHIIBI.

BropuuHoe kBaHTOBaHUE.

. Oddodexr Tapka.

10. D¢ ekt 3eemana.
11. Yposuu Jlannay.
12. YuuTapHsblii onepaTop U €ro UCHOIb30BAHNE B KBAHTOBOW TEOPHHU.




BAJUIBHAS CTPYKTYPA OLHEHKH

®opma KOHTPOJIA Make. koar-Bo
0aJ1J10B
Texywaa oyenka cmyoenma é meuenue 1-8 nedenu cocmoum u3: 25
* BrinosiHeHYsI 3aITaHUI HA IPAKTUYCCKUX 3aHSATUSIX 15
* BrinogHEHUs! AJOMalIHUX 3aJaHHI 5
* CaMOCTOSTEIBHBIX PabOT 5
1-51 pyOerxHast mucbMEHHAass KOHTpOoJIbHAas paboTa 25
Texywaa oyenka cmyoenuma ¢ meuenue 10-15 nedenu cocmoum u3z: 25
* BrinostHeHYsI 3aTaHUI HA TPAKTUYCCKUX 3aHSATHUSIX 15
* BrinogHEHUs! AJOMalIHUX 3aJaHHI 5
* CaMOCTOSATEIBHBIX PabOT 5
2-51 pyOesxHasi MMChbMEHHasi KOHTPOJIbHAs paboTa 25
HTroro 100

Meroauka GOpMHPOBAHMS Pe3y/bTHPYIOLIEH onenkn’

B xoze Texytiero koHTposst cTyzieHTsl MoryT Habpars 0-100 6awios:

1 —s1 pyOesKHAs ATTECTAIMA - MAKCUMAJIBLHO 50 0aJ/J10B; M3 HUX:

Ot 0 10 25 6amnoB (pyOexxHas aTTecTanys) — TeCTUpoBaHKE B LieHTpe TectupoBanus COI'Y
WA KOHTPOJIbHAs padoTa,

Or 0 no 25 OamnoB(TeKyllas OLIEHKa) — AakTHUBHas paboTa 3a JaHHBIA MEpHOj Ha
CEMHHAPCKUX (MPAKTHYECKUX ) 3aHITUAX

2-51 pyOeKHAsI ATTECTAIMSA — MAKCHMAJILHO 50 0a/JI0B; U3 HUX:

Ot 0 110 25 6annoB (pyOekHas aTTecTalus) — TECTUPOBaHUE B LieHTpe TecTupoBanus COI'Y;

Ot 0 110 25 GanioB (TeKymas OlIEHKa)— aKTUBHAs paboTa 3a JaHHbIN Nepruo Ha
CEMHHAPCKUX (MIPAKTHYECKUX ) 3aHITUAX

[IpomeKyTOUHBINA KOHTPOJIb:

Jljasa s3x3aMeHa:

3a yCTHBIN OTBET Ha 3K3aMeHe CTyAeHT noiydaet 0-50 6aos.

CTyneHTbl, NOJYYHUBILINE B X0/I€ TEKYILEro U pyOoeKHOro KOHTposIst 56-100 6anos,
ABTOMATUYECKHU MOYy4YarT «DK3aMEH».
PesynbTupyromas omeHka ckiaasiBaeTcs o coorserctBytoiieii bPC dpopmye.

IIIxa1a HTOrOBOM aKaeMHYECKON YCIIEBAEMOCTH CTY/ICHTOB
10 JMCUMILIMHE

Cucrema onenox COI'Y
DopMa KOHTPOJIS Cymma 0a/1;10B Ha3Banue
86 - 100 OTJINIHO
OK3ameH 71-85 XOpOIIO
56-70 yJIOBJICTBOPUTEIHLHO
3auét 56-100 3a4TE€HO
0-55 HE 3a4TCHO

Bonpocs! 1uist moaroroBku k 3avery u sk3ameny (OIIK-1, OIIK-3):

1. DkcnepuMeHTalbHbIE OCHOBBI KBAHTOBOW TEOPHH.
2. YHHUTapHBII oniepaTop U ero UCTOJIh30BAHNE B KBAHTOBOW TEOPHH.

! B cooteerctuu ¢ Ionoxkennem o BPC olieHuBaHus o6ydaroluxcs 04HOi (GOpMBbI 110 06pa30BaTENLHBIM
IporpaMMaM BBICIIEr0 OOpa3oBaHMSA — IMporpammaM OakamaBpuata u crnenumamutera B ®I'BOY BO COI'Y (ot
05.03.2018 ., ip.Ne 47)



Yposuu Jlangay.

Dddext lTapka.

POONO U AW

[Toctynar o HaGIFOTAEMBIX.
DddekT 3eemana.
[TocTynat o BOIHOBOW (yHKIHU.

BonHoBast pyHKIMS TUCKPETHOTO CIIEKTPA.
0. Kaptuna I'efizenbepra.

Crapas kBanToBas Teopus (bop-3ommepdens).

11. CooTtHomenus: HeonpeaeneHHoctel I eiizendepra.
12. BropuuHoe KBaHTOBaHHE.

13.
14.
15.
16.

17. CraunoHapHble COCTOSHUS.

18.

Kaptuna [Ipenunrepa.

19. TIlocTynar o KBAaHTOBaHHUHU.

20.
21.
22.
23.
24.

BonHoBas pyHKIIMS HEMPEPHIBHOTO CIIEKTPA.
KapTtuna ®eitnmana.
VYpasnenue Ipeaunrepa.
ToaecTBEeHHbIE YACTHIIBI.

Wnes Teopun Bo3myuieHuid. Cxema T€OpUU BO3MYILEHHH.
ITocTynar 0 KBaHTOBaHHH.
Wnes Teopun Bo3myuieHuid. Cxema T€OpUU BO3SMYILEHHIH.
[Ton6aprepHOE POXOKICHUE (TYHHEIBHBIN AP (eKT)

Criektp aToMa BOJOpOJa.

IMoka3aTeu M KpUTEPUH OLIEHMBAHUS KOMIETEHIUH HA PA3JIMUYHBIX ITaNax Ux
(¢opMupoBaHusi, onucaHue MIKAJ OLlEHUBAHUSA

YpoBeHb c(pOPMUPOBAHHOCTH KOMIETEHIIHIA

«MUHUMAJbHBII
YPOBEHb
He JIOCTUTHYT»
(MeHee 55 0aJL10B)

«MuHHUMAJIbLHBIA
YPOBEHb)»
(56-70 6ansoB)

«CpenHuii ypoBeHb»
(71-85 6a10B)

«BbIcOkHii ypOBeHb»
(86-100 6am10B)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

cpopmuposanbi. cpopmuposativl. chopmuposatibl. cpopmuposatibi.
3HaHusg  OTCYTCTBYIOT, | CchopMupoBaHEI 3HaHuA oOmpHeIe, | 3HAHUSA TBEpJEbIE,
YMECHHMS W HaBBIKH He | 0a30BbIe CTPYKTYPHI | CHCTEMHEIE. apryMEHTHPOBAHHBIE,
c(hOpMHUPOBAHBI. 3HAHUU. YmMenus HOCST | BCECTOPOHHHE.
YmMmenus ¢pparMeHTapHbl | pernpoayKTUBHBIHN YMmenus YCIIeTITHO
u HOCSIT | Xapakrep, MPUMEHSIOTCS K
PENPOAYKTUBHBIN MPUMEHSIOTCS K | PEIICHHUIO KaK TUITOBBIX,
xapakrep. pElIeHnI0 TUTIOBBIX | TAK M HECTaHJapPTHBIX
HeMoHCTpUpyeTCs 3a1aHUM. TBOPUYECKUX 3aaHUM.
HU3KHAN ypoBeHb | JleMoHcTpupyeTcs HeMoHcTpupyercs
CaMOCTOATEIbHOCTH JIOCTATOYHBIM  YPOBEHb | BBICOKHI YpOBEHB
MPAKTUYECKOI'0 HABBIKA. | CAMOCTOSITEIIbHOCTH CaMOCTOSITENIbHOCTH,
YCTOWYHUBOTO BBICOKAsI aallTUBHOCTH
MIPAKTUYECKOTO HABBIKA. | MPAKTHYECKOTO HABBIKA
OnucaHue KpUTEepHeB OLIECHUBAHUS
OO6yyaromuiics OO6yuaromuiics OO6yyaromuiics OO6yuaromuiics
JIEMOHCTPHPYET: JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET:




- CYIIIECTBCHHBIC | - 3HAHUWS | - 3HAHUE W [TOHMMAaHUE | - riryookue,
mpoOensl B 3HAHHUAX | TEOPETUYECKOTO OCHOBHBIX  BOIPOCOB | BCECTOPOHHHUE u
y4eOHOro MaTepuaa; MaTepuana; KOHTPOJIUPYEMOTO apryMEeHTUPOBAaHHbBIC
- JIOITYCKAIOTCS | - HETIOJIHBIC OTBETHI Ha | 00beMa MPOrPaMMHOTO | 3HAHUS MPOTPAMMHOIO
MIPUHIUTHATEHEIE OCHOBHBIE BOTIPOCHI, | MaTepHana; Marepuana;
OIMOKYW TIPH OTBETE HA | OMMOKM B  OTBETE, | - TBEpAble  3HAHWS | - TOJHOE ITOHMMAaHHE
OCHOBHBIC BOIIPOCHI, | HEOCTATOUHOE TEOPETHUUECKOTO CYIIIHOCTH u
OTCYTCTBYET 3HaHWUE W | IOHMMAaHUE CYIIHOCTH | Marepuasa. B3aMMOCBSI3U
MOHWMAaHWE OCHOBHBIX | M3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpUBaeMbIX
MOHATUN M KATETOPUI; | -  HEYBEpEHHBIC W | YCTaHABIUBATh U | IPOIIECCOB M SIBJICHUM,
-HCTIOHNUMAaHUE HETOYHBIC OTBETHl Ha | OOBACHSITH CBSI3b | TOYHOE 3HaHUE
CYIITHOCTH JIOTIOJTHUTENTbHBIE MPaKTUKA © TEOPHH, | OCHOBHBIX TIOHATHI B
JTOTIOTHATENBHBIX BOTIPOCHI; BEISIBIIATD pamMkKax 00CYyKIaeMbIX
BOIIPOCOB B  paMKax | - HEJ0CTAaTOYHOE | MPOTUBOPEUHS, 3aJlaHui;
3aTaHWH; BIIQJICHHE JINTEPATYPOH, | TPOOIEMBI uj|- CITOCOOHOCTH
- OTCYTCTBHE YMEHHS | PEKOMEHIOBAHHOM TEHACHIINN Pa3BUTHUS; yCTaHaBIUBAaTh u
BBITIOJTHSITh IPOrpaMMOi - MIPaBUJILHBIC U | OOBACHSTH CBSI3b
MPAKTUUECKUE 3aJaHus, | JUCIUIUIUHBI, KOHKPETHEIE, 0e3 | IPaKTUKK U TCOPHUU;
MpeTyCMOTPEHHBIS - yMmeHue 0e3 TpyOBIX | TpyOBIX OmmooK, | - JIOTUYECKH
MPOrpaMMOit OIMO0K peliaTh | OTBETHI Ha | mocienoBaTeIbHbBIC,
JUCITUILITUHBL; MPaKTUYECKUE 3aJ[aHMs, | TOCTABJICHHBIC CoJiepKaTelIbHbIE,
- OTCYTCTBHE | KOTOPHIC CIIeZTyeT | BOIIPOCHI, KOHKpETHBIE u
TOTOBHOCTH BBITIOJTHUTB. - YMEHHEe  pemaTh | HCUEPIBIBAIOIINE
(cnocoOHOCTH) K MPaKTHUYECKUE 3ajlaHus, | OTBETHI Ha BCE 3a/IaHus,
MUCKYCCHA W HU3KYIO KOTOpBIC cienyer | a TaKxke
CTETIeHh KOHTAKTHOCTH. BEITIOJTHUTB; JIOTIOJTHUTENNbHBIE
- BJIAJICHUE OCHOBHOH | BOIIPOCHI
JTUTEPATYPOH, 9K3aMEHaTOPa;
PEKOMEHIOBaHHOH - yMEHHE  pemaTh
MIPOrpaMMOit MIPAKTHYECKUE 3a/IaHNUS;
IUACITUIUINHEI, - CcBOOOIHOE
- HaIM49re COOCTBEHHOH | MCITOIb30BaHUE B
000CHOBaHHOM OTBETax Ha BOIPOCHI
MO3UIUH 1o | MaTepHuaIoB
00Cy)IaeMbIM PEKOMEHI0BAaHHON
BOTIPOCAM. OCHOBHOW "
Bo3MOXHEI JIOTIOJTHUTEIILHOMN
HE3HAYHUTEIIbHbBIC JIUTEPaTYPBHI.
OTOBOPKH ¥ HETOUHOCTH
B PacKpBITHH
OTIEJIbHLIX IMOJIOKEHUHN
BOTIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Ouenka Ouenka Ouenka Ouenka
«HEYIOBJIETBOPHUTEIb | «YIOBJIETBOPHUTEIBHO | «XOPOIIO» / «3aUTEHO» «OTIHIHO» /
HO» /He 3aYTeHO » | «3a4TEHO» «3a4TEHO»

9. YueOHO-MeTOANYECKOE U HH(POPMANIMOHHOE 00ecTiedyeHne THCIIHTTHHBI
a) OCHOBHasI TUTEpaTypa:
1. Jlangay JI.JI. KBanToBas mexanuka (HepenstuBucrckas teopust) / JI.J. Jlannay, E.M.

JIuduun. — M.: Hayka, 1962. — 432 c.




2. CoxonoB A.A. KanroBas mexanuka / A.A. Cokonos, 1.M. Tepuos, B.U. XKykoBckwuii. —
M.: Hayka, 1979. - 528 c.

JononHuTenpHas tureparypa

1. baoxunues /.M. OcHoBsl kBaHTOBOM Mexanuku / J[.M. baoxuranes. /.M. bnoxunies. —
M.: Hayka, 1978. — 832 c.

2. Tamumkmit B.M. 3amaun nmo xBanTtoBoW Mexanuke / ['amunkuit B.M., Kapnakos b.M.,
Koran B.U. — M.: Hayka, 1979. — 528 c.

3. YueOHO-MeTOAUUECKOE TOCOOHE MO0 KBAaHTOBOM MEXaHUKE, ﬁoumap-Ona, 1984.

HNHTepHeT-pecypcesl

— eLIBRARY.RU [DnexTponHbIii pecypc]: Hay4Has 3JekTpoHHas OubOmmorexa. — URL:
http://www.elibrary.ru.

— Baza mannsix «9BC elibrary»: http://elibrary.ru

— UznarensctBOo «HOpaliTy [DNEKTPOHHBIN pecypc]: AIEKTPOHHO-OMOIMOTEYHAs CUCTeMA. —
URL: http://biblio-online.ru.

- VauBepcuteTckas Oubiaumoreka online [D5eKTpOHHBII  pecypc]: DJIEKTPOHHO-
oubmmoreunas cucrema. — URL: http://www.biblioclub.ru.

— CnpaBounas npaBoBasi cucrema Koncynbsrantllmroc. — URL: http://www.consultant.ru/.

— Undopmarmonno-npaBoBoit nopran «[ apant». — URL: http://www.garant.ru/.

10.MaTepl/IaﬂbHO-TeX}[I/l'{eCKOC OCHAIICHHUEC NUCIHUITIJINHDBI:

Ayn.2l  YyeOHble ayIuTOPHM Jisi TNPOBedeHHS] 3aHATHI JIEKIIHOHHOTO THMA!
MPenoAaBaTeNbCKU CTOJ; CTYI; CTOJIBI O0YYarOIINXCs; CTYbs; Kadeapa; KiaccHas 10CKa

Aya. 21 YdyeOHble ayaIuTOpPUU /sl MPOBeAeHHs MPAKTHYECKUX 3AHSATHH, MPAKTHYECKHX
3aHATHH, KYpPCOBOI0 NPOCKTHPOBAHUSA (BBINOJHEHHS] KYPCOBBIX padoT), rpynmoBbIX M
HHAUBHAYAJIBHBIX KOHCYJIbTANMH, TEKYIIEr0 KOHTPOJIS U NMPOMEKYTOYHOM aTTecTamum, a
TaK:Ke CaMOCTOSITEeJbHOH PadoThl 00y4aIOIIMXCS: TPENOAABATEILCKUNA CTOJ; CTYJN; CTOJbBI
oOyyJarouuxcs; CTybs; Kadeapa; KiaccHas J0oCKa

Ayan. 27 JlaGopaTopuu: KOMIbIOTEpPHBbIe  KJACCHI:  TPENOAABATENbCKHIA  CTOJ,
HpeHOI[aBaTeJIBCKI/Iﬁ CTYJI, CTOJIbI 06yqa101uﬂxc>1, CTYJIbA, KJIaCCHAasd IOOCKa, MynLTHMeI[HfIHHfI
KOMIUIEKC (IIPOEKTOp, IKpaH), kosoHkH, [IK npenonasarens, [1K obyuaromuxcs, nporpaMmHoe
obecrnieuenue: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Microsoft

Visual studio; Kaspersky Endpoint Security

BHﬁJ’II/IOTEKa, B TOM YHCJIC YHUTAJILHBIN 3a/1. CTOJbI y CTYJIbA, TIK O6y‘IaIOH_[I/IXC$I, MporpaMmMHOC
obecrieuenne: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Microsoft Visual studio; Kaspersky Endpoint Security

CocTaB JTMIEH3HOHHOTO M CBOOOTHO PACTPOCTPAHIEMOI0 MPOrPAMMHOT0
obecrieyeHusl, B TOM YHCJI€ 0T€YECTBEHHOT0 IPOU3BOICTBA

Ne HaumMeHnoBanue Ne norosopa (JiuueH3ust)
n/n

Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
1 04.2016 .

Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
2.

04.2016 T.

3. AHTUBHPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no



http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/
http://www.consultant.ru/
http://www.garant.ru/

porpaMmMHOe o0ecriedeHue
KasperksyTotalSecurity

14.03.2019 r, mponnena go 2021 r.

[Iporpamma mist 9BM «bank
BOITPOCOB JIJIs1 KOHTPOJIS
3HAHUI»

Pazpaborka COI'Y CBuuerenbcTBO 0
rOCYJapCTBEHHOM pPEerucTpaliiy IporpaMmbl Jist
OBM Ne2015611829 ot 06.02.2015 r. (6eccpouno)

CiscoWebex- Cucrema
MIPOBEICHMS BEOMHAPOB.

000 AiictrexmoroBop Ne /[83-2020 ot 10.08.2020-
10.08.2021 r.




11. JIuct 00HOBJIeHNSI/ AKTyaJIN3allUA
[Iporpamma akTyanu3upoBaHa: MEPECMOTPEHA, IOMOTHEHA.

BHeceHHBIE H3MEHEHUS U JOIIOJIHCHUA YTBCPKACHBI HA 3aCCAaHUN Ka(l)e,[[pbl (1)I/I3I/IKI/I
KOHACHCUPOBAHHOI'O COCTOAHUA

ITporokon 3acenanus kadeapst ot 30.06 2020 r. Ne 9.



