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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-5 CnocobeH mpoBOauTh pabOTHl MO 0O0pabOTKEe W aHadu3y HAyYHO-TEXHUYECKOHW HH(pOpManud M
pe3ybTaToOB MCCIEN0BaAHUMN

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

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

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOMMOM IS .
WuaukaTophl JOCTHKEHVSI KOMIICTCHITHH
npodeccruoHaIbHEIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
IMK-5 Cnocob6en nmpoBoauTh |Mcmone3yer pacueTHbIE METOABI KBAaHTOBOM XWUMHUH, C
paboTsI 0 00paboTKE U MPUMECHEHUEM COBPEMEHHBIX IM(PPOBBIX TEXHOJIOTHH,
aHaImM3y JUTSL PEIICHUS Pa3IMYHBIX TPAKTHYSCKUX 33139
HAyYHO-TEXHUYECKOM
nH(OPMAITUH U PE3YJIETATOB
HCCIEI0BaHUM

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

I1K-5 CnocoGen mpoBoguTh paboThl MO 00pabOTKE M aHAINU3Y HAYYHO-TEXHUYECKOM
MH(POPMALIUHU U PE3YJIBTaTOB UCCIIETOBAHUN

Ne HanmenoBanwme ®dopma oOydeHus
/1 JACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTtp)
2 (31516718

1 |AxTyanbHbIe +
HaTpaBICHUA
COBPEMEHHOMN XUMUU

2 |Buoreorxummnyeckue +
LMKJIBI

3 |brooprannyeckas +
XUMHUS

4 | KommongHas XUMHAS +

9]

KpI/ICTaHHOXI/IMI/IH +

6 |HanomarepuanoBeneH +
ue




7| [Ipennumnnomuas +
MpaKTHKA

oo

CnocoOsI pazaeneaus | +
Y KOHIICHTPUPOBAHUS

9|CrpoeHue Bemectsa | +

10 |Cynpamonexymispaast +
XUMUS

11|Teopus pacTBOpoB +

12 [ XuMH4YeCKre OCHOBEI +
OMOJIOTHYECKUX
MIPOLIECCOB

13 [ Xumus +
KOOPAMHAIIMOHHBIX
COETMHEHUN

2. Mecto nucuunimnHbl B cTpykrype OIl 6akanaBpuara:
HucuuiuinHa «KBaHTOBast XMMHUS» OTHOCHUTCS K 4acTd, (opMUpyeMOil ydyacTHHKaMHU 0Opa30BaTeIbHBIX
oTHouleHu#, ydebHoro rutana OIl mo nanpasnenuto noarotoBku 04.03.01 - Xumust.

Hucuumnnna «KBaHTOBass XUMHUS» U3ydaeTcs B 3 cEMeCTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM ITUCIUTUIHHEL: 3 3.€.

Ounas: 3 3.e.
Bun yueOHo# paboTh (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHMILTHHBI 108
KonrakTHast pabora 80
Jlexuuu (Jlexuum) 32
[Tpakruueckue (Ilpakt. pab.) 48
CamocrostensHas padota (CP) 28
3auer -

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmsl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
3 cemecTp
1 Knaccuueckas Pedepar; pabora Ha
MEXaHUKa. ceMUuHape
JnHaMuKa u
CTaTUCTUYECKUE 6 | g | 4
3aKOHOMEPHOCTH.
OCHOBHBIE TOHSTHUS
Teopuu
BEPOSTHOCTH




OCHOBBI KBAaHTOBOI

pabota Ha

MEXaHHKH. cemunape; Pedepar;
Omneparopsl Pacuérsl ¢
KBaHTOBOU [IPUMEHEHUEM
MexaHHUKH. PacueTs U POBBIX

C IPUMEHEHUE UHCTPYMEHTOB
U (POBBIX (mporpamma Maple)
MHCTPYMEHTOB.

CoOcTBeHHBIE pabota Ha
3HAUCHUS U cemuHape; Pedepar
COOCTBEHHBIE

byHKIIH

HEKOTOPBIX

OCHOBHBIX

OIEepaTopoOB

KBaHTOBOM

MEXaHHKH.

JIBH>KeHNE 4acTHIl B

Pedepar; pabora Ha

oJie CHJI, He CEMUHapE;
3aBUCSILIUX OT KOJUIOKBHYM;
BPEMEHU. Pacuétsl ¢
JIBu>KeHUE 4acTHUIl B MIPUMEHEHUEM
LEHTPAJILHOM IIO0JIE. M (pPOBBIX
Pacuer ¢ WHCTPYMEHTOB
MIpUMEHEHHUEM (mporpamma

i poBbIX Mathcad)
MHCTPYMEHTOB

Teopus pabora Ha
BO3MYIIICHUU. cemuHnape; Pedepar

Teopust KBAHTOBBIX
MIEPEX0/I0B MEXKTY
CTal[MOHAPHBIMU
COCTOSTHUSIMHU

CucremMa MHOTHX
yactull. CucreMa
TOXJICCTBECHHBIX
YaCTHII.
MHOTro3JIeKTpOHHBIE
CHCTEMBI.

Pedepar; pabora Ha
ceMHHape

Meton
MOJIEKYJISIPHBIX
opOuTaneii.
[Tonysmnupuyeckue
METO/IbI
Haxoxaeuus MO
JIKAO. Koppensiuus
AJIEKTPOHOB

pabora Ha
cemunape; Pedepar;
KOJUTOKBHYM

Tema 1. Knaccuueckass Mexanuka. /InHaMuka M cTaTUCTHYECKHE 3AKOHOMEPHOCTH. OCHOBHBIE
noHsiTus Teopun Bepositnoctu (IIK-5)
Jlekumus.
1. Mexanuka HerotoHa. 3akonbl HeroToHa. OCHOBHBIE XapaKTEPUCTUKHU KJIACCUYECKON MEXaHUKHU: SHEPTHsl,
UMITYJIbC, MOMEHT umIyibca. [loTenunansHas QyHKUIMS M KMHEeTHYecKas 3Heprus. CUcTeMbl KOOpIHMHAT.
Mexanuka Jlarpanxka u 'amunbrona. @ynkuus ['amMunbsroHa.



2.06nacTh CyHIECTBOBaHMS JUHAMUKA M  CTAaTHCTUYECKHX 3aKoHOMepHocTed. Craructuyeckas
3aKOHOMEPHOCTb B KBAHTOBOW MEXaHHUKE.

IIpakTH4Yeckoe 3aHATHE.

1. Cratuctrueckoe onpenesieHue BEpOSTHOCTH. Teopema CI0KEHHSI 1 YMHOKEHHS BeposiTHOCTe. DyHKIMs
pacnipenenenus. KoaddureHT HOpMUPOBKH.

2. [TpeanochUIKM BO3HUKHOBEHHSI KBAHTOBOM MEXaHUKHU U XUMUH.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. OmHOMEpHAast MOJIENTh CBOOOTHOM YaCTHIIBL. TpeXMepHOE OMMCaHUe CBOOOTHOMN YaCTHIIBI.
2. JIBW>KeHHE TOYKH B OJHOMEPHON MOTEHIUAIBHOM IMe C OECKOHEYHO BBICOKUMH CTEHKAMHU.

Tema 2. OcHOBBI KBaHTOBO MexaHuKH. OnepaTropbl KBAHTOBOI MeXaHUKHU. PacueTsl ¢ npuMeHeHne
ungpoBbix uHCTpyMeHTOB. (IIK-5)

Jlexkuns.

1. JlnnaMuueckre nepeMeHHbIe U 3a/laHle cOCTOsTHUA. OnepaTopbl AMHAMUYECKUX MEPEeMEHHbBIX. Oneparop
kuHeTnueckoit 3Heprun T. OnepaTtop MoMmeHTa uMmnyibca M. OnepaTop KBajpaTa MOMEHTa UMITYJIbca M.
Omneparop I'ammnbrona (rammibTonrad) H Touku. ['amuiibToHMaH cucTeMbl yacTull. Pacder cnektpa u
BOJIHOBBIX (D)YHKIIMI KBAHTOBOTO OCLMILISATOpA B porpamme Maple.

2. Omneparop cnuHa. OCHOBHBIE 3aKOHBI KBAaHTOBOW MeEXaHMKH. CTaTUCTUYECKHM CMBICH BOJHOBOM
¢bynknuu. CBoiicTBa BOJHOBOM (pyHKIHH. BhraucieHue BEpOATHOCTEH pesyabTaroB m3Mmepenus. [Ipumep
pacuera rapMOHUYECKOTO OCIIIUISATOpa B mporpamme Maple.

3. YcioBusi BO3MOXKHOCTH OAHOBPEMEHHOTO HM3MEPEHMs DPa3HbIX (u3ndeckux BennduH. COOTHOIIEHUE
HeomnpeaeneHHocTed. KoopauHara X 1 COOTBETCTBYIOIIUI €11 UMITYJIbC PX.

IIpakTH4Yeckoe 3aHATHE.
1. Beruuciaenrne KOMMYTaTOpOB OMEPATOPOB.

2. PaccMOTpeTb KBaHTOBBII T'apMOHHMYECKHH OCLHMIUIATOP, C YaCTULEH Macchl me, COBEpIIAIOIIEH
OZHOMEpHBIE KosiebaHus. Bce pacueTsl IpOBOANUTE B aTOMHBIX €IMHMIIAX 03 YKa3aHUs Pa3MEPHOCTH B KOJE
nporpammbl Maple, ipu 3ToM npuHuMaeTcs: e =me =4 = 1.

3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.
1. IlpeacraBienue onepaTopoB B MaTpu4HOil popme. CBoOICTBA MaTpuil.
2. Marpuynas oopma ypaBHEHHUS.
3. Tect muia caMmonoArotoBku «MareMaTHdecKkuil anmnapar»

https://urait.ru/quiz/run-test/4957F15C-7165-4BBF-859D-D2F888F13CB6/B51FCA01-BF11-4B48-A661-
10BOF050A6BA

4 TIpocMOTp M KOHCIIEKTHPOBAHUE BUJIEO -eKIHH «[lomyaMmupryeckue MEeToap»
https://teach-in.ru/lecture/04-24-Novakovskaya

Tema 3. CoOcTBeHHbIE 3HAYEHUS] H COOCTBEHHbIE (PYHKIIMM HEKOTOPBHIX OCHOBHBIX ONEPATOPOB
kBaHTOBOM MexaHuku. (ITK-5)

Jlexknus.

1. Ilpoexuuss wmmmynbca. Wmmynbe. Ilpoekuus MomeHTa wumnynbca. KBagpar MoOMeHTa HMMITYJbCa.
Kunernueckas sueprusi.

2. CniuH anektpoHa (oneparop). CrinH 371eKTpoHa (cOOCTBEHHbIE (PyHKIMHN).
3. IloHbBIE MOMEHT UMITYJIbCA.
IIpakTH4eckoe 3aHATHE.
1. BeruuciaeHrne KOMMYTaTOpOB OMEPATOPOB CIIUHA.
2. OnpeneneHye TMHEMHOCTU ¥ 3pMUTOBOCTH UMITYJIbCA U CIIMHA
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. IlpeacraBienue onepaTopoB CiMHa B MaTpu4HOi popme. CBONCTBA MaTpHil.
2. BbluuciaeHue KOMMYTaTrOpoB MOMEHTOB UMITYJIbCA.



Tema 4. JIBukeHNe YacTHII B 110JIe CIJI, HE 3aBUCAIIMX OT BpeMeHu. /[BU:KeHue 4acTull B
LHEeHTPaJbHOM noJie. Pacuer ¢ npumeHeHueM nu@poBbix nHCTpyMeHToB (IIK-5)

Jlexknus.
1.BBognbie 3amedanus. OmHOMepHass MOAENb CBOOOMHOW YacTHIBI. TpexmepHoe OmMcaHWe CBOOOIHOMN
qacTullbl. J[BUKEHHE TOYKM B OJHOMEPHOH MOTEHUIUAIBHOW siME C OECKOHEYHO BBICOKUMH CTEHKAMH.
OnHOMepHBIH MoTeHIMATBHBIN Oapbep. PacueT BOMHOBBIX (DYHKIMN U CIIEKTPa TPEXMEPHOT'O OCIHIUISTOPA.
2. YpaBuenue lllpenunrepa 11 4aCTULBI B IEHTPAIBHOM T0JIE. [[BH)KEHUE AIEKTPOHA B KYJJOHOBCKOM T10JIE
anpa. @opMbl AIEKTPOHHBIX 00JaKOB B KyJJOHOBCKOM TOJIE si/pa.
3. IIpocmotp Hu KOHCIIEKTHUPOBAaHHE BUJIEO -JIEKIINU «Meton MO JIKAO»
https://teach-in.ru/lecture/04-03-Novakovskaya

IIpakTn4yeckoe 3ansATHE.
Pemenue 3amanuii ¢ mpuMeHEeHHEM LU(PPOBBIX HHCTPYMEHTOB- KOMITBIOTEpHOM nporpamMmMbl Mathcad
1. Pemenue ypaBaenus péauarepa ayis omHOMEpHOM Mozenu B mporpamme Mathcad.

2. TlomyuuTh CIIEKTP U BOJTHOBBIEC ()YHKLIUH FAPMOHUYECKOTO OCIMIUIATOPA. BHIUNCINTE KBAaHTOBYIO U
KJIACCUYECKYIO TUIOTHOCTH BEPOSTHOCTH OOHAPYKEHHSI YACTUIIBI B OCHOBHOM U BO30Y>KJICHHBIX
cocrosiHusAX ocumiuiaTopa. [Toctpouts rpaduxu B mporpamme Maple.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Pemenue ypaBHenus Llpénunrepa njs atoma BOaOpoa.
2. OmnpeneneHue TEPMOB
3. TectupoBaHue 1l CAMOKOHTPOJISL TIO TEME :
- «Pemenne ypaBuenus lpenunrepa nis npocreilmunx 3aaaw» (YmHoe tectupoBanue FOpaiit)

https://urait.ru/quiz/run-test/ 70EE0A81-5C2A-4246-B464-106D304A26D3/11FC6B70-BDD8-4A 64-BF4F-
O0BF3687E333D

- «[Ipubnmxennbie MeTonbl pemenus ypaBaenus Llpenunrepar»

https://urait.ru/quiz/run-test/ D§0F4093-D764-4CD5-94A8-EF14B9BD33A5/F45F3E30-DA1A-4C97-BEB
E-2CF61D6B5252

Tema 5. Teopust BosmymeHuii. Teopusi KBAHTOBBIX MEPEX010B MY CTAIIMOHAPHBIMHU COCTOSTHUSIMH
(IIK-5)
Jlekumus.
1. CymHOCTh METOJa TEOPHH BO3MYIIEHUW. Bo3MmylieHne B OTCYTCTBHE BBIPOKICHHUS HEBO3MYILIEHHOMN
3a/1a4H.
2. Bo3Mmy1ieHne npy HaJu4uu BBIPOXKJICHHUS HEBO3MYILIEHHOIO COCTOSHMS. PaciierieHne sHepreTuyecKux
YPOBHEHN aromMa BOJOPO/Ia B AIEKTPUUECKOM IT0JIE.

3. KBaHTOBBIEC MEPEXO/IBI MO/ BIUSIHUE CBETOBOU BOJIHBI.
IIpakTH4eckoe 3aHATHE.
1. Tlepuoguueckas cucTeMa 3JIEeMEHTOB.
2. JluneiiHbli BapuanmoHHbI MeTo. Koppemnsiuronusie 3¢ (eKxTsl.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. HecranmonapHast TeOpHs BO3MYLIEHUN. SIBI€eHHE KBAHTOBOT'O IEpEXOa.
2. IlpaBwita ot6opa ajist AIEKTPOHOB B aToMe. IHTepKOMOWHAIIMOHHBIH 3aIpeT.

Tema 6. Cuctema mHorux yactun. CucreMa ToKAeCTBEHHBIX YacTHL. MHOI03JIeKTPOHHbIE CHCTEMBI.
(IIK-5)
Jlexknus.
1. MoMeHTHI cucTeMbl yacTull. Pa3znenenue ABMKEHUS SAEP U IEKTPOHOB B MOJIEKYNax. BapuannoHHbIN
npuHiuI. CaMocorniacoBaHHOE IOJIE.



2. AHTHCHMMMeETpH3alUs BOJNHOBOM (yHKUMU. BomHOBas (yHKUMS MHOTO3JIEKTPOHHOW CHUCTEMBI B
OHORIIEKTPOHHOM MpHOIMKEHUH. YpaBHeHue XapTpu-Doka.

3. KBaHTOBBIE uYHMClIa MHOTO3JEKTPOHHBIX aroMoB. Ilepuonnueckas cucTeM 37I€MEHTOB. JIMHENHBIH
BapUaALlMOHHBIM METO/.

IIpakTH4Yeckoe 3aHATHE.

1. YpaBuenne Xaptpu. [locnenoBarenbapie mpubamkeHus. BoiHoBas pyHKIMS CUCTEMBI TOXKIECTBEHHBIX
YaCTHUIL.

2. CpenHsisi 2HEPTHUs B OTHOIICKTPOHHOM IPHOIMKCHHH.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Koppensumonusie 3 dexts. MeTon KoHPUTYpaITMOHHOTO B3aUMOACHCTBUS.
2. Kon¢urypanuonHoe B3auMOoJecTBHE MPH 3a1aHHBIX KOH(PUTYpaLIUsX.

Tema 7. MeTtoa MoJiekyJasipHbIX opouTasei. [loaysmnupudeckue meroabl Haxoxaennss MO JIKAOQO.
Koppeasinus snexkTponos (I1K-5)

Jlekumus.
Koppensiius 31nekTpoHoB.
IIpakTH4Yeckoe 3aHATHE.
1. Pacmieruienre CrieKTpaibHBIX JJUHUN B CTA00M MarHUTHOM TIOJI€.
2. JIuHeWHbIN BapuallmoHHBIN MeTol. Beibop 6a3uca. OyHKIuu.
3ajaHus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. [TapamarueTusm U JuaMarHeTU3M aTOMOB.
2. YpaBuenue [laynu. PaciemieHre CieKTpaibHbIX JIUHUI B MArHUTHOM TIOJIE.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

3 cemectp
*  TEKyImui KOHTPOJb — 80 OamioB
*  KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amIoB KaKabIid
* mpeMuanbHbIe OaTel — 10 6amioB

Pacnipenenenre 6aJiioB 10 3aaHHSIM:

No  [Ha3zBanue Ttembl | DopMbl Max. Mertonuka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJsi | 0asuioB

/ cpe3sl




Kmaccnueckas
MEXaHHKa.
JnHamuka u
CTaTUCTHYCCKUC
3aKOHOMEPHOCT
. OCHOBHEBIC
TIOHSITUSL TCOPUU
BEPOSITHOCTU

Pegepar

1.HoBu3Ha pedepupoBaHHOTO TEKCTa

Makc. - 1 6aymt - akTyaJbHOCTh POOJIEMBI U TEMBI,

- HOBHM3HAa M CaMOCTOSTEIBHOCTh B TIOCTaHOBKE NpOOIEMBI, B
(GOpMyIIMpOBaHMM HOBOTO AacleKTa BBIOPaHHOM JUId — aHamu3a
npoOIeMsr;

- HAW4Y#e aBTOPCKOM MO3UINHU, CAMOCTOATEIILHOCTD CYKICHUH.

2. CreneHb pacKpbITUS CYIIHOCTH MPOOIEMBI

Makc. — 1 6amn - coOOTBETCTBHE IIaHa Teme pedepara;

- COOTBETCTBHE COACPKaHMsI TEME U IJIaHy pedepara;

- IOJIHOTA U ITyOWHA PACKPBITUSI OCHOBHBIX MOHSATHH MPOOIEMBI;

- 000CHOBaHHOCTb CIIOCOOOB U METOJOB Pa0OTHI C MaTEPUAJIOM;

- ymeHue paboraTb C JIUTEpaTypod, CHUCTEMAaTU3UPOBaTb U
CTPYKTYpUPOBATh MaTepPHAIL;

- yMeHHe 0000IaTh, COMOCTaBIATh PAa3IUYHBIC TOYKH 3PEHHS IO
paccMaTpuBaeMOMYy  BONpOCY,  apryMEHTHUPOBAaTh  OCHOBHBIC
TIOJIOXKCHUSI U BBIBOJIBL.

3. O00CHOBaHHOCTDH BHIOOPa NCTOUHMKOB

Makc. — 1 6amnm - Kpyr, NOJHOTa HMCIOJNB30BAHUS JINTEPATyPHBIX
HCTOYHHKOB TI0 TIPOOJIeMe;

- TpHUBICYCHHE HOBEHMHX pabor mo mnpobimeme (KypHAIbHBIC
MyOJIMKAIMU, MaTepuaiibl COOPHUKOB HAyYHBIX TPYIOB H T.11.).

4. Cobmonenue TpeOoBaHuil K opopmienuto 1 6amn - mpaBuiIbHOE
oopmiieHHE CCHUIOK Ha UCTIONB3YEMYIO JIUTEPATYPY;

- TPAMOTHOCTb U KYJIBTYpa H3JI0KCHHUS;

- BJIaJICHHE TEPMUHOJIOTHEH U MMOHATHIHBIM alIapaToM MpoOIeMbl;

- cobmonenne TpeboBaHuil kK 00beMy pedepara;

- KyAbTypa opOpMIICHUS: BBIACICHUE a03alleB.

5. I'pamoTHOCTH

Makc. — 1 6ann - orcyTcTBUE OpdorpaduuecKux U CHHTAKCHUECKUX
OHOOK, CTHIIMCTUIECKHUX MTOTPELIHOCTEH;

- OTCYTCTBHUE OIEYATOK, COKPAILICHUH CJIOB, KPOME OOIICTTPUHSTHIX;

- JINTEPATYPHBIN CTHIIb.

pabora Ha
CEeMHHape

OTBeT Ha CceMHHApe IO TPEABAPUTEILHO  0003HA-YEHHBIM
TEOPETHYECKUM BOIIPOCAM W  MaKCHMalb-HO OIEHHBAaeTCI B 5
0aioB:

4-5 0aJIOB BBICTABIISICTCS, €CIIA CTYACHT 00OHAPY-KHJI BCECTOPOHHEE,
CHUCTEMaTHYeCKOe U TITyOOKO€ 3HaHKE TPOTPAMMHOTO MaTepHarna,.

2-3 0amIoB BBICTABISETCS, €CIU CTYACHT OOHA-PYXKHII TOCTATOTHO
[TyOOKHE 3HaHUS IPOTPaMM-HOTO MaTepuraa.

1-2 GamioB: CTYIEHT MOKAa3bIBACT HE JOCTATOYHBIM ypOBEHb 3HAHUU
y4e0HOTO U JIKIIMOHHOTO Marepuala, He B MOJHOM 00beMe BiaieeT
MPaKTHYECKUMH HaBbIKAMH

0-1 OaIIIOB: CTYICHT ITOKa3bIBACT cabbIit YPOBCHB
npoeCCHOHANBHBIX ~ 3HAHUWM,  3aTpyJHseTcs Tpud  aHAIU3e
MPaKTHYECKUX CUTyalwii. HermpaBuibHO OTBEYaeT Ha MOCTaBJICHHBIE
BOIIPOCHI WJIH 3aTPYIHSIETCS C OTBETOM

OCHOBBI
KBaHTOBOM
MEXaHHUKH.

Omnepatopsl
KBaHTOBOM
MEXaHHUKH.
PacueTr! ¢
MIPUMEHEHUE
IUPPOBBIX
UHCTPYMEHTOB.

pabora Ha
CEeMHHape

OTBeT Ha ceMUHApe [0 TMPEABAPUTEIHLHO  0003HA-YEHHBIM
TEOPETUYECCKUM BOIIPOCAM M  MaKCUMaJlb-HO OIICHUBAaeTCI B 5
0amos:

4-5 0anIoB BBICTABISICTCS, €CIIHM CTYIEHT OOHAPY-KHIII BCECTOPOHHEE,
CUCTEMaTHYECKOE U TITyOOKO€ 3HAHME IPOTPAMMHOT0 MaTepHarna,.

2-3 QaJJIOB BBICTABISIETCS, €CIU CTYJACHT OOHA-PYXIII JOCTATOYHO
ITyOOKHE 3HAHUS IPOTPaMM-HOTO MaTepuaa.

1-2 0ayyIoB: CTYACHT MOKa3bIBAET HE JOCTATOYHBIN ypOBCHb 3HAHUH
y4e0HOTO W JIEKIIMOHHOTO Marepuala, He B MOJHOM 00beMe BiajieeT
MPaKTHYECKUMH HAaBbIKAMH

0-1 0asuIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
nmpoecCHOHANGHBIX ~ 3HAHWM,  3aTpyAHSCTCS  TpU  aHAIU3e
MPaKTHYECKUX CUTyalnii. HermpaBuiIbHO OTBeYaeT Ha MOCTABICHHBIC
BOIIPOCHI WM 3aTPYIHSIETCA C OTBETOM
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Pegepar

1.HoBu3Ha pedepupoBaHHOTO TEKCTa

Makc. - 1 6aymt - akTyaJbHOCTh POOJIEMBI U TEMBI,

- HOBHM3HAa M CaMOCTOSTEIBHOCTh B TIOCTaHOBKE NpOOIEMBI, B
(GOpMyIIMpOBaHMM HOBOTO AacleKTa BBIOPaHHOM JUId — aHamu3a
npoOIeMsr;

- HAW4Y#e aBTOPCKOM MO3UINHU, CAMOCTOATEIILHOCTD CYKICHUH.

2. CreneHb pacKpbITUS CYIIHOCTH MPOOIEMBI

Makc. — 1 6amn - coOOTBETCTBHE IIaHa Teme pedepara;

- COOTBETCTBHE COACPKaHMsI TEME U IJIaHy pedepara;

- IOJIHOTA U ITyOWHA PACKPBITUSI OCHOBHBIX MOHSATHH MPOOIEMBI;

- 000CHOBaHHOCTb CIIOCOOOB U METOJOB Pa0OTHI C MaTEPUAJIOM;

- ymeHue paboraTb C JIUTEpaTypod, CHUCTEMAaTU3UPOBaTb U
CTPYKTYpUPOBATh MaTepPHAIL;

- yMeHHe 0000IaTh, COMOCTaBIATh PAa3IUYHBIC TOYKH 3PEHHS IO
paccMaTpuBaeMOMYy  BONpOCY,  apryMEHTHUPOBAaTh  OCHOBHBIC
TIOJIOXKCHUSI U BBIBOJIBL.

3. O00CHOBaHHOCTDH BHIOOPa NCTOUHMKOB

Makc. — 1 6amnm - Kpyr, NOJHOTa HMCIOJNB30BAHUS JINTEPATyPHBIX
HCTOYHHKOB TI0 TIPOOJIeMe;

- TpHUBICYCHHE HOBEHMHX pabor mo mnpobimeme (KypHAIbHBIC
MyOJIMKAIMU, MaTepuaiibl COOPHUKOB HAyYHBIX TPYIOB H T.11.).

4. Cobmonenue TpeOoBaHuil K opopmienuto 1 6amn - mpaBuiIbHOE
oopmiieHHE CCHUIOK Ha UCTIONB3YEMYIO JIUTEPATYPY;

- TPAMOTHOCTb U KYJIBTYpa H3JI0KCHHUS;

- BJIaJICHHE TEPMUHOJIOTHEH U MMOHATHIHBIM alIapaToM MpoOIeMbl;

- cobmonenne TpeboBaHuil kK 00beMy pedepara;

- KyAbTypa opOpMIICHUS: BBIACICHUE a03alleB.

5. I'pamoTHOCTH

Makc. — 1 6ann - orcyTcTBUE OpdorpaduuecKux U CHHTAKCHUECKUX
OHOOK, CTHIIMCTUIECKHUX MTOTPELIHOCTEH;

- OTCYTCTBHUE OIEYATOK, COKPAILICHUH CJIOB, KPOME OOIICTTPUHSTHIX;

- JINTEPATYPHBIN CTHIIb.

Pacuéter ¢ 5 0auIoB - pacyeT BBINMONHECH IMOJHOCTHIO 0e3 omuOoK, 3-4 Oasia:
MIPUMEHEH pacuéT BBHIMOIHEH MOJIHOCTHIO MM C HE3HAYUTEIFHBIMU OITHOKAMH;
neM 0 - 2 GanyoB: pacdeT He BBIITOJHEH WU BBINOJIHEH C CYIIECTBEHHBIMH
G poBEI OIMHOKAMH
X
WHCTpyMe
HTOB
(porpam
Ma Maple)
CoOcTBeHHBIE |paboTa Ha OTBeT Ha CceMHHApe IO TPEABAPUTEILHO  0003HA-YEHHBIM
3HAYECHUS U ceMHUHape TEOPETHYECKUM BOIIPOCAM W  MaKCHMallb-HO OIEHHBAaeTCI B 5
coOCTBEHHBIE 0aioB:

(yHKIMH 4-5 0aJIOB BBICTABISICTCS, €CIIA CTYACHT 00OHAPY-KHJI BCECTOPOHHEE,
HEKOTOPBIX CUCTEMaTHYeCKOe U TITyOOKO€ 3HaHKE TIPOTPAMMHOTO MaTepHarna,.
OCHOBHBIX 2-3 0amIoB BBICTABISETCS, €CIU CTYACHT OOHA-PYXKHII TOCTATOTHO
OTIepaTopoB [TyOOKHE 3HaHUS IPOTPaMM-HOTO MaTepuraa.

KBaHTOBOM 1-2 GamioB: CTYIEHT MOKAa3bIBACT HE JOCTATOYHBIM ypOBEHb 3HAHUU

MEXaHUKH. y4e0HOTO U JIGKIIMOHHOTO Marepuala, He B MOJHOM 00ObeMe BiaieeT

MPaKTUIECKHUMH HaBBIKAMHU

0-1 OaJIIIOB: CTYICHT ITOKa3bIBACT cabbIit YPOBCHB
npoeCCHOHANBHBIX ~ 3HAHUWM,  3aTpyJHseTcs  TpuU  aHAIU3e
MPaKTUYECKUX CHTyaInid. HempaBuiIbHO OTBEUAET Ha MOCTaBICHHBIE
BOIIPOCHI WJIH 3aTPYIHSETCS C OTBETOM
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Pegepar

1.HoBu3Ha pedepupoBaHHOTO TEKCTa

Makc. - 1 6aymt - akTyaJbHOCTh POOJIEMBI U TEMBI,

- HOBHM3HAa M CaMOCTOSTEIBHOCTh B TIOCTaHOBKE NpOOIEMBI, B
(GOpMyIIMpOBaHMM HOBOTO AacleKTa BBIOPaHHOM JUId — aHamu3a
npoOIeMsr;

- HAW4Y#e aBTOPCKOM MO3UINHU, CAMOCTOATEIILHOCTD CYKICHUH.

2. CreneHb pacKpbITUS CYIIHOCTH MPOOIEMBI

Makc. — 1 6amn - coOOTBETCTBHE IIaHa Teme pedepara;

- COOTBETCTBHE COACPKaHMsI TEME U IJIaHy pedepara;

- IOJIHOTA U ITyOWHA PACKPBITUSI OCHOBHBIX MOHSATHH MPOOIEMBI;

- 000CHOBaHHOCTb CIIOCOOOB U METOJOB Pa0OTHI C MaTEPUAJIOM;

- ymeHue paboraTb C JIUTEpaTypod, CHUCTEMAaTU3UPOBaTb U
CTPYKTYpUPOBATh MaTepPHAIL;

- yMeHHe 0000IaTh, COMOCTaBIATh PAa3IUYHBIC TOYKH 3PEHHS IO
paccMaTpuBaeMOMYy  BONpOCY,  apryMEHTHUPOBAaTh  OCHOBHBIC
TIOJIOXKCHUSI U BBIBOJIBL.

3. O00CHOBaHHOCTDH BHIOOPa NCTOUHMKOB

Makc. — 1 6amnm - Kpyr, NOJHOTa HMCIOJNB30BAHUS JINTEPATyPHBIX
HCTOYHHKOB TI0 TIPOOJIeMe;

- TpHUBICYCHHE HOBEHMHX pabor mo mnpobimeme (KypHAIbHBIC
MyOJIMKAIMU, MaTepuaiibl COOPHUKOB HAyYHBIX TPYIOB H T.11.).

4. Cobmonenue TpeOoBaHuil K opopmienuto 1 6amn - mpaBuiIbHOE
oopmiieHHE CCHUIOK Ha UCTIONB3YEMYIO JIUTEPATYPY;

- TPAMOTHOCTb U KYJIBTYpa H3JI0KCHHUS;

- BJIaJICHHE TEPMUHOJIOTHEH U MMOHATHIHBIM alIapaToM MpoOIeMbl;

- cobmonenne TpeboBaHuil kK 00beMy pedepara;

- KyAbTypa opOpMIICHUS: BBIACICHUE a03alleB.

5. I'pamoTHOCTH

Makc. — 1 6ann - orcyTcTBUE OpdorpaduuecKux U CHHTAKCHUECKUX
OHOOK, CTHIIMCTUIECKHUX MTOTPELIHOCTEH;

- OTCYTCTBHUE OIEYATOK, COKPAILICHUH CJIOB, KPOME OOIICTTPUHSTHIX;

- JINTEPATYPHBIN CTHIIb.
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JBmxeHue
YacTHIl B TIOJIC
CHUJI, HE
3aBUCSIIUX OT
BPEMCHH.
JBmxeHue
YacTHIl B
LHEHTPaTbHOM
none. Pacyer ¢
MIPUMEHEHUEM
IUPPOBBIX
WHCTPYMEHTOB

Pegepar 1.HoBu3Ha pedepupoBaHHOTO TEKCTa
Makc. - 1 6anmn - akTyalnbHOCTb IPOOJIEMBI M TEMBI;
- HOBHM3HAa M CaMOCTOSTEIBHOCTh B TIOCTaHOBKE NpOOIEMBI, B
(opMyTHpOBaHMM HOBOTO aclieKTa BHIOpaHHOW [UIa  aHajIu3a
npoOIeMsr;
- HAW4Y#e aBTOPCKOM MO3UINHU, CAMOCTOATEIILHOCTD CYKICHUH.
2. CreneHb pacKpbITUS CYIIHOCTH MPOOIEMBI
Makc. — 1 6amn - coOOTBETCTBHE IIaHa Teme pedepara;
- COOTBETCTBHE COACPKaHMsI TEME U IJIaHy pedepara;
- IOJTHOTA W TITyOMHA PAaCKPBITHA OCHOBHBIX HOHSTHIA MPOOIEMBI;
- 000CHOBaHHOCTb CIIOCOOOB U METOJOB Pa0OTHI C MaTEPUAJIOM;
- ymeHue paboraTb C JIUTEpaTypod, CHUCTEMAaTU3UPOBaTb U
CTPYKTYpPHpOBaTh MaTepHa;
- yMeHHe 0000IaTh, COMOCTaBIATh PAa3IUYHBIC TOYKH 3PEHHS IO
paccMaTpuBaeMOMYy  BONpOCY,  apryMEHTHUPOBAaTh  OCHOBHBIC
MOJIOKEHHSI U BHIBOZBI.
3. O00CHOBaHHOCTDH BHIOOPa NCTOUHMKOB
Makc. — 1 Gamn - Kpyr, MOJHOTa WCIOJIB30BAHUS JTUTEPATYPHBIX
HCTOYHHKOB TI0 TIPOOJIeMe;
- TpHUBICYCHHE HOBEHMHX pabor mo mnpobimeme (KypHAIbHBIC
myOIuKanym, MaTepuaiibl COOPHUKOB HAYYHBIX TPYIOB U T.1.).
4. Cobmonenue TpeOoBaHuil K opopmienuto 1 6amn - mpaBuiIbHOE
oopmiieHHE CCHUIOK Ha UCTIONB3YEMYIO JIUTEPATYPY;
- TPaMOTHOCTb U KYJBTYpa H3JI0KCHUS;
- BJIaJIcHHE TEPMUHOJIOTHEH M MOHATHIHBIM alapaToM MpoOIeMbl;
- cobmonenne TpeboBaHuil kK 00beMy pedepara;
- KyAbTypa opOpMIICHUS: BBIACICHUE a03alleB.
5. I'pamoTHOCTH
Makc. — 1 6ann - orcyTcTBUE OpdorpaduuecKux U CHHTAKCHUECKUX
OHOOK, CTHIIMCTUIECKHUX MTOTPELIHOCTEH;
- OTCYTCTBHUE OIEYATOK, COKPAILICHUH CJIOB, KPOME OOIICTTPUHSTHIX;
- IUTEPATYPHBIA CTUIb.
pabora Ha OTBeT Ha CceMHHApe IO TPEABAPUTEILHO  0003HA-YEHHBIM
CeMMHape TEOPETUYECKUM BONPOCaM M  MaKCHUMajb-HO OLIEHUBAaeTcsi B 5

0aioB:

4-5 0aJIOB BBICTABIISICTCS, €CIIA CTYACHT 00OHAPY-KHJI BCECTOPOHHEE,
CHUCTEMaTHYeCKOe U TITyOOKO€ 3HaHKE TPOTPAMMHOTO MaTepHarna,.

2-3 0amIoB BBICTABISETCS, €CIU CTYACHT OOHA-PYXKHII TOCTATOTHO
[TyOOKHE 3HaHUS IPOTPaMM-HOTO MaTepuraa.

1-2 GamioB: CTYIEHT MOKAa3bIBACT HE JOCTATOYHBIM ypOBEHb 3HAHUU
y4e0HOTO U JIKIIMOHHOTO Marepuala, He B MOJHOM 00beMe BiaieeT
MPaKTHYECKUMH HaBbIKAMH

0-1 OaIIIOB: CTYICHT ITOKa3bIBACT cabbIit YPOBCHB
npoeCCHOHANBHBIX ~ 3HAHUWM,  3aTpyJHseTcs Tpud  aHAIU3e
MPaKTHYECKUX CUTyalwii. HermpaBuibHO OTBEYaeT Ha MOCTaBJICHHBIE
BOIIPOCHI WJIH 3aTPYIHSIETCS C OTBETOM
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KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

10

KomnokBuym cmaercss B ycTHOH (¢opme 1O mNpeaBapUTEIbHO
0003HAUEHHBIM TEOPETHYECKHUM BONpOCaM U MaKCUMAaJIbHO
oueHuBaercs B 10 Gaiios:

9-10 0aJuIOB  BBICTABISIETCS, €CIOM  CTYOGHT OOHapyKWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOTO
MaTepuaa, yMEHHE CBOOOHO BBITIOTHATH 3aJ1aHus,
MPETyCMOTPEHHBIE IIPOrpaMMON, OCBOMBIIMH OCHOBHYIO, u
3HAaKOMBIM C JOTOJHUTENBbHOU JuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jlaracrcsd YeTKO, SICHO, XOPOIINUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJIB3yeTcs WH()OPMALMOHHBIH U
WITIOCTPAaTUBHBIA Marepuan (IpUMepbl W3 MPaKTUKW, TaOIWIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, IO CYILECTBY.

8-7 0aminoB BBICTABISETCS, €CIU CTYACHT OOHApYKWJ JOCTATOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIE 3HAHMS C BHOBb NMPUOOPETCHHBIMH, MPUMEHATH
X Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepHaj H3jaraercs
XOPOIIUM SI3BIKOM, MIpUBJIEKAETCS WH(POPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepHa, HO MPU OTBETE JIOMYCKAET HEKOTOPhIE
MOTpEeIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBareieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

5-6 0anyoB: CTYIEHT MOKA3bIBaE€T HE JOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIKHOHHOTO Marepuaia, He B MOJTHOM oObeMe BiaaeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MPHUCYTCTBYET JIOTHKA, apTyMEHTBI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BONPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HEJOCTATOYHO TIyOOKHE
3HaHU

0-4 0asIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodecCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJU3e
MpakTHUeCKuX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTMYECKH HENOCIeN0BaTENbHO
u3naraer Marepuan. HempaBuiIbHO OTBEUaeT Ha IOCTaBICHHbBIE
BOIPOCHI WM 3aTPYIHAETCS C OTBETOM.

Pacuérsl ¢
MpUMEHEH
nuem
IUPPOBBI
X
UHCTpyME
HTOB
(mporpam
Ma
Mathcad)

5 0amIoB pacyeT BBINOJIHEH IOJHOCTHIO Oe3 ommbok, 3-4 Oanma:
pacyET BBIMOJIHEH MOJIHOCTHIO WIIN C HE3HAYUTEIbHBIMU OLTHOKAMH;

0 - 2 6anyoB: pacyeT He BBIIOIHEH WJIH BHIIOJIHEH C CYIIECTBEHHBIMH
omurOKaMu

Teopus
BO3MYIICHUH.
Teopus
KBaHTOBBIX
MIEpPEX0/I0B
MEXTY
CTallMOHAPHBIM
Y COCTOSIHHSIMHU

pabora Ha
CEeMHHape

OTBeT Ha ceMUHApe [0 TMPEABAPUTEIHLHO  0003HA-YEHHBIM
TEOPETUYECCKUM BOIIPOCAM M  MaKCHMaJlb-HO OIICHHBAaeTCI B 5
0amos:

4-5 0anIoB BBICTABISICTCS, €CIIH CTYICHT OOHAPY-KHII BCECTOPOHHEE,
CUCTEMaTHYECKOE U TITyOOKOE 3HAHME TIPOTPAMMHOT0 MaTepHarna,.

2-3 QaJJIOB BBICTaBISIETCS, €CIU CTYJACHT OOHA-PYXII JOCTaTOYHO
ITyOOKHE 3HAHUS IPOTPaMM-HOTO MaTepuaa.

1-2 GayIoB: CTYACHT MOKa3bIBAET HE JOCTATOYHBIN ypOBCHb 3HAHUH
y4e0HOTO W JIEKIIMOHHOTO Marepuala, He B MOJHOM 00beMe BiajieeT
MPaKTHYECKUMH HAaBbIKAMH

0-1 0asuIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npoecCHOHANBHBIX ~ 3HAHWM,  3aTpyAHSCTCS  TpU  aHAIU3e
MPaKTHYECKUX CUTyalnii. HermpaBmiIbHO OTBeYaeT Ha MOCTABJICHHBIC
BOIIPOCHI WM 3aTPYIHSETCSA C OTBETOM
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Pegepar

1.HoBu3Ha pedepupoBaHHOTO TEKCTa

Makc. - 1 6aymt - akTyaJbHOCTh POOJIEMBI U TEMBI,

- HOBHM3HAa M CaMOCTOSTEIBHOCTh B TIOCTaHOBKE NpOOIEMBI, B
(GOpMyIIMpOBaHMM HOBOTO AacleKTa BBIOPaHHOM JUId — aHamu3a
npoOIeMsr;

- HAW4Y#e aBTOPCKOM MO3UINHU, CAMOCTOATEIILHOCTD CYKICHUH.

2. CreneHb pacKpbITUS CYIIHOCTH MPOOIEMBI

Makc. — 1 6amn - coOOTBETCTBHE IIaHa Teme pedepara;

- COOTBETCTBHE COACPKaHMsI TEME U IJIaHy pedepara;

- IOJIHOTA U ITyOWHA PACKPBITUSI OCHOBHBIX MOHSATHH MPOOIEMBI;

- 000CHOBaHHOCTb CIIOCOOOB U METOJOB Pa0OTHI C MaTEPUAJIOM;

- ymeHue paboraTb C JIUTEpaTypod, CHUCTEMAaTU3UPOBaTb U
CTPYKTYpUPOBATh MaTepPHAIL;

- yMeHHe 0000IaTh, COMOCTaBIATh PAa3IUYHBIC TOYKH 3PEHHS IO
paccMaTpuBaeMOMYy  BONpOCY,  apryMEHTHUPOBAaTh  OCHOBHBIC
TIOJIOXKCHUSI U BBIBOJIBL.

3. O00CHOBaHHOCTDH BHIOOPa NCTOUHMKOB

Makc. — 1 6amnm - Kpyr, NOJHOTa HMCIOJNB30BAHUS JINTEPATyPHBIX
HCTOYHHKOB TI0 TIPOOJIeMe;

- TpHUBICYCHHE HOBEHMHX pabor mo mnpobimeme (KypHAIbHBIC
MyOJIMKAIMU, MaTepuaiibl COOPHUKOB HAyYHBIX TPYIOB H T.11.).

4. Cobmonenue TpeOoBaHuil K opopmienuto 1 6amn - mpaBuiIbHOE
oopmiieHHE CCHUIOK Ha UCTIONB3YEMYIO JIUTEPATYPY;

- TPAMOTHOCTb U KYJIBTYpa H3JI0KCHHUS;

- BJIaJICHHE TEPMUHOJIOTHEH U MMOHATHIHBIM alIapaToM MpoOIeMbl;

- cobmonenne TpeboBaHuil kK 00beMy pedepara;

- KyAbTypa opOpMIICHUS: BBIACICHUE a03alleB.

5. I'pamoTHOCTH

Makc. — 1 6ann - orcyTcTBUE OpdorpaduuecKux U CHHTAKCHUECKUX
OHOOK, CTHIIMCTUIECKHUX MTOTPELIHOCTEH;

- OTCYTCTBHUE OIEYATOK, COKPAILICHUH CJIOB, KPOME OOIICTTPUHSTHIX;

- JINTEPATYPHBIN CTHIIb.
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Cucrema Pegepar 1.HoBu3Ha pedepupoBaHHOTO TEKCTa
MHOTHX YaCTHLI. Makc. - 1 6anmn - akTyalnbHOCTb IPOOJIEMBI M TEMBI;
Cucrema - HOBHM3HAa M CaMOCTOSTEIBHOCTh B TIOCTaHOBKE NpOOIEMBI, B
TOXI€CTBEHHBIX (opMyTHpOBaHHM HOBOTO AaclieKTa BBIOPAHHOW JUIS aHAIHM3a
YaCTHII. npoOIeMsr;
MHOr031eKTpoH - HAW4Y#e aBTOPCKOM MO3UINHU, CAMOCTOATEIILHOCTD CYKICHUH.
HBIE CHCTEMBI. 2. CreneHb pacKpbITUS CYIIHOCTH MPOOIEMBI
Makc. — 1 6amn - coOOTBETCTBHE IIaHa Teme pedepara;
- COOTBETCTBHE COACPKaHMsI TEME U IJIaHy pedepara;
- TMOJTHOTA U TITyOWHA PaCKPBITUS OCHOBHBIX OHATHH MPOOIEMEI;
- 000CHOBaHHOCTb CIIOCOOOB U METOJOB Pa0OTHI C MaTEPUAJIOM;
- ymeHue paboraTb C JIUTEpaTypod, CHUCTEMAaTU3UPOBaTb U
CTPYKTYPHPOBATh MaTepHalr;
- yMeHHe 0000IaTh, COMOCTaBIATh PAa3IUYHBIC TOYKH 3PEHHS IO
paccMaTpuBaeMOMYy  BONpOCY,  apryMEHTHUPOBAaTh  OCHOBHBIC
MOJIOKEHHSI U BHIBOZBI.
3. O00CHOBaHHOCTDH BHIOOPa NCTOUHMKOB
Maxkc. — 1 Gamnm - Kpyr, IOJHOTA MCIIONB30BAHUS JTUTEPATyPHBIX
HCTOYHHKOB TI0 TIPOOJIeMe;
- TpHUBICYCHHE HOBEHMHX pabor mo mnpobimeme (KypHAIbHBIC
myOIuKanym, MaTepuaiibl COOPHUKOB HAYYHBIX TPYIOB U T.1.).
4. Cobmonenue TpeOoBaHuil K opopmienuto 1 6amn - mpaBuiIbHOE
oopmiieHHE CCHUIOK Ha UCTIONB3YEMYIO JIUTEPATYPY;
- TPaMOTHOCTb U KYJBTYpa H3JI0KCHUS;
- BIIQJICHUE TCPMUHOJIOTHEH U IOHATUHHBIM aliiapaToM MPOOJIEMbI,
- cobmonenne TpeboBaHuil kK 00beMy pedepara;
- KyAbTypa opOpMIICHUS: BBIACICHUE a03alleB.
5. I'pamoTHOCTH
Makc. — 1 6ann - orcyTcTBUE OpdorpaduuecKux U CHHTAKCHUECKUX
OHOOK, CTHIIMCTUIECKHUX MTOTPELIHOCTEH;
- OTCYTCTBHUE OIEYATOK, COKPAILICHUH CJIOB, KPOME OOIICTTPUHSTHIX;
- IUTEPATYPHBIA CTHIIb.
pabora Ha OTBeT Ha CceMHHApe IO TPEABAPUTEILHO  0003HA-YEHHBIM
ceMHuHape TEOPETHYECKUM BOIIPOCAM W  MaKCHMalb-HO OIEHHBAaeTCI B 5
0aioB:
4-5 0aJIOB BBICTABIISICTCS, €CIIA CTYACHT 00OHAPY-KHJI BCECTOPOHHEE,
CHUCTEMaTHYeCKOe U TITyOOKO€ 3HaHKE TPOTPAMMHOTO MaTepHarna,.
2-3 0amIoB BBICTABISETCS, €CIU CTYACHT OOHA-PYXKHII TOCTATOTHO
[TyOOKHE 3HaHUS IPOTPaMM-HOTO MaTepuraa.
1-2 GamioB: CTYIEHT MOKAa3bIBACT HE JOCTATOYHBIM ypOBEHb 3HAHUU
y4e0HOTO U JIKIIMOHHOTO Marepuala, He B MOJHOM 00beMe BiaieeT
MPaKTHYECKUMH HaBbIKAMH
0-1 OaIIIOB: CTYICHT ITOKa3bIBACT cabbIit YPOBCHB
npoeCCHOHANBHBIX ~ 3HAHUWM,  3aTpyJHseTcs Tpud  aHAIU3e
MPaKTHYECKUX CUTyalwii. HermpaBuibHO OTBEYaeT Ha MOCTaBJICHHBIE
BOIIPOCHI WJIH 3aTPYIHSIETCS C OTBETOM
Merton pabora Ha OTBer Ha ceMHHape IO TpenBapuTeNbHO  0003HA-UYECHHBIM

MOJIEKYJISIPHBIX | cCEeMUHape TEOPETUYECKHM BONPOCaM M  MaKCHMajb-HO OLIEHUBaeTcsi B 5
opoOuraneii. 0aJIoB:

[Momysmmupuue 4-5 0anioB BBICTABISCTCS, €CIIM CTYICHT 0OHApY->KWUJI BCECTOPOHHEE,
CKHE METOJIBI CHCTEMaTHYeCKOe M ITyOOKOoe 3HaHHE MMPOrPaMMHOT0 MaTrepuana,.
HAXOXKACHUS 2-3 0annoB BBICTABISIETCS, €CIIU CTYACHT OOHA-PYKHJI JOCTATOYHO
MO JIKAO. IyOOKHMe 3HaHUS IPOrpaMM-HOTO MaTepHara.

Koppensiuus 1-2 0ayyIoB: CTYACHT MOKa3bIBAET HE JOCTATOYHBIN ypOBCHb 3HAHUH
3JIEKTPOHOB y4eOHOTrO M JIEKIMOHHOTO Marepuaia, He B MOJTHOM oObeMe BiaaeeT

MPaKTUIECKUMHU HaBbIKAMU

0-1 0asuIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodecCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  TOpuU  aHaJu3e
MPaKTUUYECKUX CHTyalnid. HempaBUabHO OTBEUaeT Ha MOCTaBICHHBIC
BOIIPOCHI WM 3aTPYIHSETCA C OTBETOM
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Pegepar

1.HoBu3Ha pedepupoBaHHOTO TEKCTa

Makc. - 1 6aymt - akTyaJbHOCTh POOJIEMBI U TEMBI,

- HOBHM3HAa M CaMOCTOSTEIBHOCTh B TIOCTaHOBKE NpOOIEMBI, B
(GOpMyIIMpOBaHMM HOBOTO AacleKTa BBIOPaHHOM JUId — aHamu3a
npoOIeMsr;

- HAW4Y#e aBTOPCKOM MO3UINHU, CAMOCTOATEIILHOCTD CYKICHUH.

2. CreneHb pacKpbITUS CYIIHOCTH MPOOIEMBI

Makc. — 1 6amn - coOOTBETCTBHE IIaHa Teme pedepara;

- COOTBETCTBHE COACPKaHMsI TEME U IJIaHy pedepara;

- IOJIHOTA U ITyOWHA PACKPBITUSI OCHOBHBIX MOHSATHH MPOOIEMBI;

- 000CHOBaHHOCTb CIIOCOOOB U METOJOB Pa0OTHI C MaTEPUAJIOM;

- ymeHue paboraTb C JIUTEpaTypod, CHUCTEMAaTU3UPOBaTb U
CTPYKTYpUPOBATh MaTepPHAIL;

- yMeHHe 0000IaTh, COMOCTaBIATh PAa3IUYHBIC TOYKH 3PEHHS IO
paccMaTpuBaeMOMYy  BONpOCY,  apryMEHTHUPOBAaTh  OCHOBHBIC
TIOJIOXKCHUSI U BBIBOJIBL.

3. O00CHOBaHHOCTDH BHIOOPa NCTOUHMKOB

Makc. — 1 6amnm - Kpyr, NOJHOTa HMCIOJNB30BAHUS JINTEPATyPHBIX
HCTOYHHKOB TI0 TIPOOJIeMe;

- TpHUBICYCHHE HOBEHMHX pabor mo mnpobimeme (KypHAIbHBIC
MyOJIMKAIMU, MaTepuaiibl COOPHUKOB HAyYHBIX TPYIOB H T.11.).

4. Cobmonenue TpeOoBaHuil K opopmienuto 1 6amn - mpaBuiIbHOE
oopmiieHHE CCHUIOK Ha UCTIONB3YEMYIO JIUTEPATYPY;

- TPAMOTHOCTb U KYJIBTYpa H3JI0KCHHUS;

- BJIaJICHHE TEPMUHOJIOTHEH U MMOHATHIHBIM alIapaToM MpoOIeMbl;

- cobmonenne TpeboBaHuil kK 00beMy pedepara;

- KyAbTypa opOpMIICHUS: BBIACICHUE a03alleB.

5. I'pamoTHOCTH

Makc. — 1 6ann - orcyTcTBUE OpdorpaduuecKux U CHHTAKCHUECKUX
OHOOK, CTHIIMCTUIECKHUX MTOTPELIHOCTEH;

- OTCYTCTBHUE OIEYATOK, COKPAILICHUH CJIOB, KPOME OOIICTTPUHSTHIX;

- JINTEPATYPHBIN CTHIIb.
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KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

10

KomnokBuym cmaercss B ycTHOH (¢opme 1O mNpeaBapUTEIbHO
0003HAUEHHBIM TEOPETHYECKHUM BONpOCaM U MaKCUMAaJIbHO
oueHuBaercs B 10 Gaiios:

9-10 0aJuIOB  BBICTABISIETCS, €CIOM  CTYOGHT OOHapyKWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOTO
MaTepuaa, yMEHHE CBOOOHO BBITIOTHATH 3aJ1aHus,
MPETyCMOTPEHHBIE IIPOrpaMMON, OCBOMBIIMH OCHOBHYIO, u
3HAaKOMBIM C JOTOJHUTENBbHOU JuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jlaracrcsd YeTKO, SICHO, XOPOIINUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJIB3yeTcs WH()OPMALMOHHBIH U
WITIOCTPAaTUBHBIA Marepuan (IpUMepbl W3 MPaKTUKW, TaOIWIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, IO CYILECTBY.

8-7 0aminoB BBICTABISETCS, €CIU CTYACHT OOHApYKWJ JOCTATOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIE 3HAHMS C BHOBb NMPUOOPETCHHBIMH, MPUMEHATH
X Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepHaj H3jaraercs
XOPOIIUM SI3BIKOM, MIpUBJIEKAETCS WH(POPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepHa, HO MPU OTBETE JIOMYCKAET HEKOTOPhIE
MOTpEeIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBareieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

5-6 0anyoB: CTYIEHT MOKA3bIBaE€T HE JOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIKHOHHOTO Marepuaia, He B MOJTHOM oObeMe BiaaeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MPHUCYTCTBYET JIOTHKA, apTyMEHTBI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BONPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HEJOCTATOYHO TIyOOKHE
3HaHU

0-4 0asIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodecCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJU3e
MpakTHUeCKuX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTMYECKH HENOCIeN0BaTENbHO
u3naraer Marepuan. HempaBuiIbHO OTBEUaeT Ha IOCTaBICHHbBIE
BOIPOCHI WM 3aTPYIHAETCS C OTBETOM.

8. [IpemuansHbie OaIITBI

10

HOHOJ’IHHTGJ’IBHHC MpEMUAJIbHBIC Oamsl MOTYT OBITh HAYKCIIEHBI 34
BBIITIOJITHCHUEC  TBOPYCCKHUX 3a,[[aHI/II‘/1 Ha BLI60p CTyACHTa B
3aBUCUMOCTH OT TCMBI.

9. |WunuBunyanbHBIC 3a1aHUS,
C IOMOIIBIO0 KOTOPBIX
MOXHO HaOpaTb
JIOTIOJIHUTENbHEIE OaIlTbI

50

CTYACHT MOXKCET MNPCAOCTAaBUTL BCC 3aJlaHUS TCKYIICIO KOHTPOJA U
KOHTPOJIbHBIC CPE3bI

10. Hroro 3a cemectp

100

HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIpeXOaIbHOM
mkane. IlepeBox  100-0annpHOU
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

peﬁTHHFOBOﬁ OLICHKHU 10 JUCHUITIIIMHE B TpaAUIIUOHHYIO

100-0ajuibHasg cucreMa

TpanuuonHas cucrteMa

50 - 100 6aiutoB

3ayTeHo

0 - 49 Gaiu10B

He 3auteno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

KO/UVIOKBUYM
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Tema 4. JIBukeHrEe YaCTHI] B TIOJIE CHJI, HE 3aBUCSIIMX OT BPEMEHH. /[BMKEHHE YaCTHUI B IEHTPAJIbHOM
nosie. PacueT ¢ mpuMenenrem upoBbIX HHCTPYMEHTOB

1.  Mexanuka HprotoHa. 3akoHbl HptoToOHa. OCHOBHBIE XapaKTEPUCTHKHU KIACCUUECKON MEXAHUKHU:
9HEPrusl, UMITYJIbC, MOMEHT UMITYJIbCA.

2.  TlorenuuanwpHas GyHKIHS U KHHETHYECKas 3Heprus. CucteMbl KoopAnHAT. Mexanuka Jlarpamxka u
lamunperona. ®yHkuus ['aMuibTOHA.

3. OOnacTb CynieCTBOBaHHS JUHAMUKU U CTAaTUCTUYECKHUX 3aKOHOMepHOoCTel. CTaTucTHiecKas
3aKOHOMEPHOCTh B KBAHTOBOW MEXaHHUKE.

4.  Crartuctuyeckoe onpeaeseHre BEposITHOCTH. Teopema CIOKeHHU U YMHOXKEHUS BEpOSATHOCTEH.
@yukius pacnpenenenus. Koadduumenr HopMupoBKH.

5. Ilpennocbulku BOZHUKHOBEHUS KBAHTOBOW MEXaHUKH U XUMUH.

6. Ilonsarue oneparopa. CBoiicTBa ONEPaTOPOB.

7. CoOcTBeHHBIE 3aMeUaHMs U COOCTBEHHBIE (PYHKIMH orneparopa. CBOHCTBa COOCTBEHHBIX 3HAYCHUN U
COOCTBEHHBIX (PYHKIIHIA OTIEpaTOPOB.

8.  IIpencraBnenue ornepatopoB B MarpuyHoii popme. CBoiicTBA MaTpHL.
9.  Marpuynas ¢popma ypaBHEHUS.

10. JluHamuveckue nepeMeHHbIe U 3aJjaHue cocTossHusl. OnepaTtopbl IMHAMUYECKUX TIEPEMEHHBIX.
Oneparop kuHeTnyeckoit suepruu T.

11. Oneparop moMeHTa ummysnsca M. OnepaTtop KBajpara MOMEHTA UMITyabca M.

12. Omneparop 'amunsrona (ramunsronrnan) H Touku. ['aMuIbTOHMAaH CHCTEMBI YaCTHII.

13. Omneparop cnuHa.

14. OcHoBHBIC 3aKOHBI KBAHTOBOW MeXaHUKH. CTaTUCTUYECKUIN CMBICI BOJTHOBOW (DyHKIIUH.

15. CaoiicTBa BOJHOBOM (DyHKIINH.

16. BpruncieHue BEpOsSTHOCTEHN pe3yabTaTOB U3MEPEHUS.

17. YcnoBus BO3SMOXKHOCTH OJJHOBPEMEHHOTO H3MEPEHHS Pa3HbIX (pu3NYecKUX BelnYnH. COOTHOIIEHHUE
HeomnpezaeneHHocTeld. KoopauHara X 1 COOTBETCTBYIOIUI €11 UMITYJIBC PX.

18. Tlpoexuus ummynsca. Mmmnynsce.

19. Ilpoekuus momeHTa ummynbca. KBagpar MoMeHTa UMITyJIbCA.

20. Kunertunueckast sHeprusi.

21. CnwuH snexrpona (oneparop). CrivH 371eKkTpoHa (coOCTBeHHBIE (GYHKITNH). [10THBII MOMEHT UMITYJIbCA.
22. V3meHeHne coCTOsSHUS BO BpeMeHu. YpaBHenue llIpénunrepa B MaTpuaHoit popme.

23. BexTop TOKa BepOsSTHOCTEH AJIs yacTUIlbl. BomHoOBas GyHKIMS 1711 TOCTOSTHHBIX BO BPEMEHH TTOJICH.

Tema 7. Meton Monekynsipabix opoutaneit. [Tomysmnupudeckue Metoasl Haxoxaenus MO JIKAO.
Koppensuus 3mekTpoHOB
1.  Cranuonapuelie coctosiHus. YpaBHenue [Ipénunrepa ajisi CTalMOHAPHBIX COCTOSTHUNA B MATPUYHOM
dhopme.
2. OnmHomepHasi MOJIeIh CBOOOTHOM YaCTHUIIEI. TpexMepHOE ONMCaHue CBOOOTHON YaCTHIIBI.
3. JIBWKeHHUE TOYKH B OTHOMEPHOW MOTCHIIMATBHON siMe ¢ 6ECKOHEYHO BHICOKUMH CTEHKAMHU.
4.  OnHOMEpHBINA MOTEHIMATLHBIN Oapbep. JIMHEeHHBIN TApMOHUYECKHUIA OCIIIIISTOP.

5. VYpasaenue llIpénunrepa nius 4acTULBI B LIEHTPAIBLHOM I10JI€. J[BHXKEHHE 2JIEKTPOHA B KYJIOHOBCKOM
ToJIe AIpa.

6.  DopMbl PJIEKTPOHHBIX 00JAKOB B KYJIOHOBCKOM II0JIE SI/Ipa.

7.  JIBkeHHUe MEKTPOHA B OTHOBAJIICHTHBIX aTOMax. DJICKTPOHHBIA TOK B BOJIOPOJOMOAOOHBIX aTOMax U
HOHAaX.

8.  JIBWeHHEe aTOMOB B JIByXaTOMHOW MOJIEKYJIE.

9.  CymHOCTbh METO/Ia TEOPUH BO3MYIICHUH.

10. Bo3MyuieHue B OTCYTCTBUE BBIPOKACHUS HEBO3MYIIICHHOW 3aJa4H.

11. Bo3myuieHue npy HaJTUYUK BBIPOXKICHUS HEBO3MYILIEHHOTO COCTOSIHHUS.

12. PacmienyieHre SHEpreTHYECKUX ypOBHEN aToMa BOIOPO/Ia B SJIEKTPUYECKOM TOJIE.
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13. HecrauunonapHas Teopusi BO3MYILEHUI.
14. SIBneHue kBaHTOBOTO nepexoja. KBaHTOBbIE NEPEX0bl MO/ BIUSHUEM CBETOBOU BOJIHBI.
15. IIpaBuna orGopa i SIEKTPOHOB B aroMe. IHTepKOMOMHALIMOHHBIN 3alpeT.
16. MomeHTHI cucTeMbl YacTull. Paznenenne ABUKEHHS SIEp U JIEKTPOHOB B MOJIEKYJIaX.
17. BapuannoHHbBIN IPUHLAII.
18. CamocormacoBaHHoe noJie. YpaBHeHUe XapTpH.
19. CamocornacoBannoe noe. [locienoBarenbHble MPUOTHMKEHUS.
20. BomHOBast GyHKITHSI CHCTEMBI TOXKIECTBEHHBIX YaCTUIl. AHTUCHUMMETPHU3AITUS BOJIHOBON (DYHKITHH.
21. BomHoBast pyHKIIMSI MHOTOIIEKTPOHHOW CUCTEMBI B OJTHOSICKTPOHHOM MTPHUOIMKEHUH.
22. Cpennsist SHEPTHS B OJHODJIEKTPOHHOM MPUOIMIKEHUN
23. YpaHenue Xaprpu-®Poka. KBaHTOBbIE UMCIIa MHOTO3JIEKTPOHHBIX aTOMOB.
24. Tlepuoguueckas CUCTEMA AIEMEHTOB.
25. JluneiiHblii BapuaniMoHHbIN MeToa. Koppensunonnsie 3 QexTs.
26. Metop koH(purypamronHoro B3aumosercteus. Kondurypanmonnoe B3auMoielicTBUE MPU 3aT1aHHBIX
KOH(UTYpaIusiX.
27. YpaBuenue [laynu. Paciennenue ciekTpajbHbIX JUHUM B MATHUTHOM TIOJIE.
28. Pacmernienne CrieKTpaIbHBIX JTUHHMA B ¢1a00M MarHUTHOM Toje. [lapamarHeTusm u 1uaMarHeTu3m
aTOMOB.
29. JluHeliHbIi BapuallMOHHBII MeToa. BeiOop 6azuca. OyHKIHH.
30. IMomysmnupuueckue Mmetoasl HaxoxkaeHuss MO JIKAO. Koppensius 31eKTpOHOB.

padora Ha ceMuHape

Tema 1. Knaccuueckast Mexanuka. /IlnHamMuKa 1 CTaTUCTUYECKHE 3aKOHOMEPHOCTH. OCHOBHBIE MOHATUS
TEOpUHU BEPOSITHOCTH

BOIIPOCHI H 3aJaHUA NJH CEMUHAPCKHUX 3aHATHI:

1. Mexanuka Hetorona. 3akonsl HetoroHa. OCHOBHBIE XapaKTEPUCTUKH KIACCUYECKOW MEXAHUKH: SHEPT U,
HMILYJIBC, MOMEHT UMITYJIbCA.

2. IorenuuanpHas QyHKUUS W KuHeTHUeckas sHeprus. Cuctembl KoopauHar. Mexanwka Jlarpamka u
lamunperona. ®yHkuus ['aMuibTOHA.

3. OO6nacte cCylIecTBOBaHMS JHHAMUKA M CTAaTUCTUYECKMX 3aKOHOMepHOcTei. Craructuueckas
3aKOHOMEPHOCTh B KBAHTOBOW MEXaHHUKE.

4. CTaTUCTHUYECKOE ONpeieNIEHNE BEPOSITHOCTH. TeopeMa CIOKEHUSI U YMHOXKEHHS BeposATHOCTEeH. DyHKIUS
pacnpenenenus. KoadduimenT HOpMUpPOBKH.
5. IIpennochuiku BO3SHUKHOBEHUS KBAHTOBOW MEXAHUKH U XUMUHU.

Tema 2. OCHOBBI KBAaHTOBOM Me€XaHUKHU. Oneparopbl KBAaHTOBOW MEXaHUKH. PacueTsl ¢ mpuMeHEeHHe
M (POBBIX UHCTPYMEHTOB.

BOMPOCHI U 3aJaHMS VISI CEMUHAPCKUX 3aHATHIL:
1.ITpeanochuIKM BOSHUKHOBEHHSI KBAHTOBON MEXaHUKHU U XUMUU.
2. Ilonstue oneparopa. CBoiicTBa ONEpaTopoB.

3. CoOcTBEHHBIC 3aMeUaHus U COOCTBEHHBIE (PYHKIH orepaTopa. CBOWCTBa COOCTBEHHBIX 3HAUYEHUN U
coOCTBEHHBIX ()YHKITUN OTIEPATOPOB.

4. TlpencraBnenue oneparopoB B MaTpuuHou popme. CBolCTBa MaTpHIL.
5. Marpuunas ¢opma ypaBHEHHUS.

Tema 3. CoOcTBEeHHBIE 3HAYCHHS M COOCTBEHHBIE (DYHKIIMHA HEKOTOPBIX OCHOBHBIX OTIEPATOPOB KBAHTOBOM
MEXaHUKH.

BOMPOCHI U 3aJaHMS VISI CEMUHAPCKUX 3aHATHIL:
1.Bbruncinenue KoOMMyTaTropoB ONEPaTOpPOB CIHMHA.
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2. OnpeneneHye TMHEMHOCTU ¥ 3pMUTOBOCTH UMITYJIbCA U CIIMHA.

3. Ilpoexuuss wumnynabca. Mwmnynbc. Ilpoekuusi mMomeHTa ummynbca. KBagpar MOMEHTa HUMITYJIbCA.
Kunernueckas sneprusi.

4. Cniun anektpona (orepatop). CriuH drieKTpoHa (COOCTBeHHBIE (DYHKIIUHN).
5. IlonHbIl MOMEHT UMITYJIbCA.

Tema 4. J[BuxeHHEe 4acTHI] B TIOJI€ CUJI, HE 3aBUCAILIUX OT BPEMEHH. J[BHKEHNE YACTHUI] B IEHTPAIbHOM
nosie. PacueT ¢ mpuMenerrem udpoBbIX HHCTPYMEHTOB

BOINPOCHI U 3aJaHMS IVISI CEMUHAPCKUX 3aHATHIL:

1. OmHOMEpHAst MOJETh CBOOOTHON YaCTHITBI.

2. TpexmepHoe onucaHue cBOOOTHON YaCTHIIBI.

3. JIBmkeHre TOYKHA B OJHOMEPHOM MOTEHIIUALHOM sIMe ¢ OECKOHEYHO BRICOKMMU CTEHKAMH.
4. OnHOMEpHBIH MOTEHIMATBHBIN Oapbep.

5. JIuHEeHbI TApMOHUYECKUN OCLHILIATOP.

Tema 5. Teopus Bo3myiieHuid. Teoprsi KBAaHTOBBIX MEPEXOIOB MEXKITY CTAITMOHAPHBIMHU COCTOSTHUSIMU
BOMNPOCHI U 3aJaHMS IVISI CEMUHAPCKUX 3aHATHIL:

1. CymHOCTh METOJa TEOPHH BO3MYIIEHUW. Bo3MmylieHHe B OTCYTCTBHE BBIPOKICHHUS HEBO3MYILIEHHOMN
3aJ1auu.

2. Bo3mymienue nmpu HaJU4UU BBIPOXKIEHUS HEBO3MYIIEHHOTO COCTOSHUA. Pacrienyienue sHepreTu4ecKux
YpOBHEH aToMa BOIOPO/ia B AJIEKTPUUECKOM TOJIE.

3. KBaHTOBBIE MEPEXO/IBI MO/ BIUSIHUE CBETOBOU BOJIHBI.
4. Tlepuonnueckasi CUCTEMA HJIEMEHTOB.
5. Jlunelinblii BapuanonHbiid Meto. Koppensuonnsie 3G GeKTsl.

Tema 6. Cucrema MHOTUX YacTull. CUCTEMA TOXAECTBEHHBIX YaCTHUI]. MHOTO3IEKTPOHHBIE CUCTEMBI.
BOIPOCHI U 3aJaHMS VISl CEMUHAPCKUX 3aHATHIL:
1. MomeHTBI cucTeMbl YacTHll. Pa3fenenne NBIKEHUS sIIEp U JIEKTPOHOB B MOJICKYJIax.
2. Bapuanuonsslii npuHiun. CaMoconiacoBaHHOE I0JIE.

3. AHTHCHUMMETpH3alus BOJTHOBOU (pyHKIMK. BomHoBas GyHKIMS MHOTO3JIEKTPOHHOM CHUCTEMBI B
OJTHORJIEKTPOHHOM HPUOIIMKEHHUH.

4. YpaBuenue Xaptpu-doka.
5. KBaHTOBEIE UHCIIa MHOTO3JICKTPOHHBIX aTOMOB.

Tema 7. Metoa MosekyasipHbix opouTaneit. [Tomyammupuaeckue meronsl HaxoxaeHuss MO JIKAO.
Koppensiius 31nekTpoHoB

BOMPOCHI U 32aHUsI 11 CEMHUHAPCKUX 3aHATHIA:

1. YpaBuenue [laynu. Pacuiensienre cneKTpaibHbIX JIUHU B MArHUTHOM TIOJIE.
2. [TapamarneTusM U TUaMarHeTU3M aTOMOB.

3. JlunelinbIii BapuaimoHHbIA MeTol. Bb1Oop 6a3uca. OyHKINH.

4 Tlonysmnupudeckue metoas! HaxoxaeHus MO JIKAO.

5. Koppensuus 37€KTpOHOB

Pacuérbl ¢ npumMeHeHueM HIU(PPOBBIX HHCTPYMEHTOB (Mporpamma Maple)

Tema 2. OcHOBBI KBaHTOBOW MeXaHUKH. OnepaTropsl KBAHTOBOM MEXaHUKH. PacdyeTsl ¢ npuMeHeHne
U(PPOBBIX HHCTPYMEHTOB.
PaccMoTpeTh KBaHTOBBI TAPMOHUYECKUN OCIUIUISITOP, C YaCTULIEW MacChl me, COBEPIIAIOIIEH
oJHOMepHbIe KoneOaHus. Bce pacueTsl mpoBOAUTH B aTOMHBIX €IMHUIIAX 0€3 yKa3aHUsl pa3MEPHOCTH B KOJIE
nporpammbl Maple, ipu 3ToM puHUMaeTcs: e =me =4 = 1..



Pacuétnl ¢ npuMeHeHueM HU(PPOBbIX HHCTPYMEHTOB (mporpamma Mathcad)

Tema 4. JIBM>keHUE 4acTUIl B TI0JI€ CUJI, HE 3aBUCSILUX OT BpEMEHU. J[BUJKEHUE YaCTHI] B LIECHTPAIbHOM
nose. Pacuer ¢ npumeHeHneM nu(ppoBbIX HHCTPYMEHTOB

1. Pemenue ypaBaenus péaunarepa s omHOMEpHOM Mozenu B mporpamme Mathcad. .

2. TlomyuuTh CIIEKTpP M BOJIHOBBIEC ()YHKLIUH TAPMOHUYECKOTO OCIMIUIATOPA. BBHIUNCINTE KBaHTOBYIO U
KJIACCUYECKYIO IUIOTHOCTH BEPOSTHOCTH OOHAPYKEHHSI YACTUIIBI B OCHOBHOM U BO30Y>KJICHHBIX
cocrosiHusAX ocumiuiaTopa. [Toctpouts rpaduxu B mporpamme Maple.

Pedepar

Tema 1. Knaccuueckast Mexanuka. /[luHamMuKa 1 CTaTUCTUYECKHE 3aKOHOMEPHOCTH. OCHOBHBIE MOHATUS
TEOpUHU BEPOSITHOCTH

Tembl pedpeparToB:

1. McxomHble TOJI0KEHUS KBAHTOBOH MEXaHUKH

2. lleHTpasibHOE MOJI€ U MOMEHT KOJIMYECTBA ABUKEHHUS

3. [IpubmmkeHHBIE METOABI PEUICHHUS 331349 KBAHTOBOM MEXaHUKHU

4. OnHOMEpHAs MOJIETh CBOOOTHON YaCTHIIEL. TpexMepHOE ONMMCaHne CBOOOTHOM YaCTHIIHI.
5. JIBWKeHHE TOYKU B OTHOMEPHOH IMOTEHIIUAILHON siME ¢ OECKOHEYHO BHICOKMMHU CTEHKaMHU.

Tema 2. OCHOBBI KBAaHTOBOM Me€XaHUKHU. Oneparopbl KBAaHTOBOW MEXaHUKU. PacueTsl ¢ mpuMeHEeHHe
M (POBBIX UHCTPYMEHTOB.

Temsl pedeparos:

1. Teopusi cuMMETpUH B KBAHTOBOI MEXaHUKE

2. O6ue BONpOCH! pelIeHUs] MOJIEKY/ISIPHBIX 3a/1a4
3. OnHO37IEKTPOHHOE MPUOITIKEHNE

4. BolunciieHue KOMMYTaTOpPOB OIIEPATOPOB.

5. OnpeneneHue TMHEUHOCTH U SPMUTOBOCTH.

Tema 3. CobcTBeHHBIE 3HAaYCHUS U COOCTBEHHBIE (PYHKIIMH HEKOTOPHIX OCHOBHBIX OTIEPaTOpOB KBAHTOBOM
MEXAHUKHU.

Tembl pedpeparToB:

1. YipouieHus npu penieHuy JIEKTPOHHOM 3ajau.

2. ToHkue B3aMMOCHCTBHS U KPUCTAJUIMYECKOE TTOJIE.

3. KoppensmoHHble 1UarpaMMbl U y4€T CUMMETPHUH.

4. TlpencraBineHue onepaTopoB CriMHA B MaTpudHOU popme. CBoMCTBa MaTpHIL.
5. BeluuciaeHue KOMMyTaTOpOB MOMEHTOB MUMITYJIbCA.

Tema 4. JIBuxeHHEe 4acTHI] B TIOJIE CUJI, HE 3aBUCAILIUX OT BPEMEHH. J[BMKEHNE YAaCTHI] B IEHTPAJIbHOM
nosie. PacueT ¢ mpuMenenrem udpoBbIX HHCTPYMEHTOB

Temsl pedeparos:

1. Pemenue ypaBuenus llpéaunrepa nmsa aroma Bompoposa.

2. OmnpeneneHyue TEPMOB.

3. JIBWKeHUE AIEKTPOHA B KYJJOHOBCKOM TIOJIE SI/IpA.

5. ®opMBI IEKTPOHHBIX 00JJAKOB B KYJIOHOBCKOM II0JIE SI/Ipa.

Tema 5. Teopust Bo3my1eHuid. Teopust KBAaHTOBBIX IIEPEXOAOB MEXKY CTALlMOHAPHBIMU COCTOSIHUSAMU
Tembl pedpeparToB:
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1. IBuxenue sanep.

2. XuMn4eckas CBs3b.

3. HecranmonapHas Teopusi BO3MYILIEHHUN. SIBIeHHE KBAHTOBOTO IEpEXoa.
4. TlpaBwmiia otO60Opa AJIst AIIEKTPOHOB B aTOME.

5. IHTepKOMOMHALIMOHHBIN 3aIpeT.

Tema 6. CrucremMa MHOTHX qacCcTHUIl. Cucrema TOXIACCTBCHHbIX HAaCTHII. MHOFOBHGKTpOHHBIG CUCTCMBEI.
Tembl pedpeparToB:

1. YpaBuenne Xaprpu. [locnenoBarensuble npudmmkeHus. BoaHoBas GyHKIUS CHCTEMBI TOXKAECTBEHHBIX
4acTHL.

2. CpenHsisi SHEPTHs B OTHOIEKTPOHHOM MPUOIHKEHUU.

3. Koppensitmonnsie 3¢ eKTh.

4. MeToa KOHPUTYPAIIMOHHOTO B3aUMO/ICHCTBUSI.

5. Kondurypannonnoe B3auMoIeiCTBHE MPHU 3aJIaHHBIX KOH(DUTYpAITHSIX.

Tema 7. Meton Monekynsipabix opoutaneit. [Tomysmnupudeckue Metoasl Haxoxaenus MO JIKAO.
Koppensuus 3mekTpoHOB

Tembl pedpeparToB:

1. Pacuiensienre crieKTpajibHbIX JTUHUNA B MArHUTHOM TIOJI€.

2. Beibop 6azuca. @yHKIUN.

3. [lepuonuueckas cucTem 3Je€MeHTOB. JIMHEHBIN BapuallMOHHBIN METO/.
4. JIBMKEeHHE >JIEKTPOHA B OJTHOBAJICHTHBIX aTOMax.

5. DNeKTpOHHBIN TOK B BOAOPOIONOIOOHBIX aTOMaxX M HOHAX.

4.3 TIpomexxyTouHas aTTecTalus M0 AUCIUILTHHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-5)

1. Mexanuka Herotona. 3akoHbl HeroToHa. OCHOBHBIE XapaKTEPUCTUKH KIIACCHYECKON MEXaHUKHU:
SHEPrusl, UMITYJIbC, MOMEHT UMITYJIbCA.

2. [TorenmumanpHas GyHKIMA U KUHETHYECKast sHeprusi. CucteMbl KoopauHaT. Mexanuka Jlarpanka
u ['amunprona. ®ynkuus ["'aMuibTOHA.

3. OO0nacTh CyIIeCTBOBAaHUS JTUHAMHUKH W CTaTUCTHYECKHUX 3aKOHOMEpHOCTEH. CTarucThueckas
3aKOHOMEPHOCTh B KBAHTOBOW MEXaHUKE.

4. CTaTucTUyecKoe ONpeiesICeHUE BEPOATHOCTH. Teopema CIOKEHUSI 1 YMHOXKEHUSI BEPOSITHOCTEM.
Oynknusa pacnpenenenus. KoagduneHT HoOpMHUpOBKH.

5. [IpennochlIk BO3HUKHOBEHUSI KBAHTOBOM MEXAHUKU U XUMHH.

6. [TonsTue oneparopa. CBoiicTBa OIepaTopoB.

7. CoOcTBeHHbBIE 3aMeuyaHusi U coOCTBeHHBbIC (DyHKIMH omeparopa. CBOMCTBAa COOCTBEHHBIX
3HaYEHUH U COOCTBEHHBIX (DYHKITUN OTIEPATOPOB.

8. [Ipencrasnenue oneparopoB B MarpudHoit popme. CBOMCTBA MATPHIL.

9. Marpuunas popma ypaBHEHHUSI.

10. JlnHamuyeckue epeMeHHbIE U 3aJlaHue COCTOsIHUA. Oneparopbl JUHAMUYECKUX MMEPEMEHHBIX.
Oneparop KHHETUYECKOM sHEpruu T.

11. Oneparop momeHTa umnyiasca M. Onepatop kBagpara MOMEHTa UMIyjabca M.

12. Omneparop ["'ammibroHa (ramMmuisronnan) H Touku. ['aMuiIbTOHMAH CUCTEMBI YACTHLL.

13. Omneparop cnuHa.

Tunosble 3aganusa 1 3adera (IIK-5)
Temsl pedeparos.
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1. CoOcTBeHHBIEC 3aMeuaHyst U COOCTBEHHBIE (GYHKIMU oneparopa. CBoWCTBa COOCTBEHHBIX 3HAUCHHUN U
COOCTBEHHBIX (PYHKIIHIA OTIEpaTOPOB.

2.  IlpencraBieHue oneparopoB B MaTpuuHoii (hopme. CBOICTBA MaTpHIL.

3. JluHaMudeckue nepeMeHHbIe U 3aJJaHue cocTosAHUs. OnepaTopbl IMHAMUYECKUX EPEMEHHBIX.
Oneparop KMHETHYECKOM sHEpruu T.

Oneparop momeHTa umnyiasca M. Onepatop KBajgpara MOMEHTa UMIyJbca M.

Omneparop "'ammibroHa (ramuibsronnan) H Touku. ['aMuiasTOHMAH CUCTEMBI YACTHLL.

OCHOBHBIE 3aKOHBI KBAaHTOBOW MeXaHUKH. CTaTUCTHYECKUNA CMBICIT BOJTHOBOUW (PYHKITHH.

CBoiicTBa BOJTHOBOW (DYHKLIUH.

® =N oW

Brrunciienne BeposiTHOCTEN pe3yabTaTOB U3MEPEHUS.

. YciioBUsI BO3MOXXHOCTH OJTHOBPEMEHHOTO M3MEPEHUS Pa3HBbIX (PU3NUECKUX BeauunH. COOTHOIIICHHE
HeomnpeaeneHHocTed. KoopauHara X 1 COOTBETCTBYIOIIMI €11 UMITYJIBC PX.
10. Kunetunueckast sHeprusi.

4.4. Illkana onieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU
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Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenrim
TOCTYKCHHSI pe3YJIbTaTa)

IK-5 Hcnons3yer pacyeTHble METOAbI KBAHTOBOM XUMUH, C IIPUMEHEHUEM
COBPEMEHHBIX IM(PPOBBIX TEXHOJIOTHH, Ui PEIIeHUs] pPa3IHYHBIX

«3a4TCHO» npakTuiyeckux 3amad. CriocoOeH mpoBOAUTh paboTHI 10 00paboTKe U
(50 - 100 6annoB) aHajau3y  HAay4HO-TEXHMYECKOM MH(pOpManmuu U  pe3ylIbTaToB
ucciuenoBaHuii. PemiaeT  KOHKpeTHblE  pacy€THbIE 3a4a4u €
HCIIOJIB30BAaHUEM MAaTEMaTUYECKUX IPOrPaMM.

ITK-5 He ymeer monb30BaThCsi pacdETHBIMH METOJAMU KBAaHTOBOW XUMUHU
Ha JOCTAaTOYHOM YpPOBHE UISl PEIICHUS KOHKPETHBIX MPAKTHUECKUX
«HE 3aYTCHO» 3amad. He  cmocoGen  oOpabaThiBaTh W aHAJIM3UPOBATH
(0 - 49 6annos) HAyYHO-TCXHUYECCKYI0 MH()OPMAIIUIO U PE3yJbTaThl HCCIICIOBAHHM.
He ymeer ucronb3oBaTh COBPEMEHHOE MPOTPAMMHOE OOecIieueHHUe
IUTSL pEIIeHUsT pacu€THBIX 3a71ad.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3aUN CaMOCTOSITEIbHOI paboThl 00yUYarOMUXCS:

[Tpuctynas x M3y4EHUIO AMCLUIUIMHBI, B NEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepikaHue, oObem, a
TaKXKe MMOPAJO0K N3yUeHHsI U IIPENoAaBaHus yueOHON AUCIUILINHBI, €€ Pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBaIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLMIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY —yKa3aHa
pEKOMEHIyeMasi OCHOBHAs M IOTIOTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TEXHUYECKOE oOOECIeYeHne IUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeCCHOHAIBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX IS OCBOCHUS
JTUCUUTUIAHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOpeTHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JICKIIMOHHOM 3aHSATHM Marepuajg M JONOJHHUTh €ro € Y4YeTOM PEKOMEHOBAHHOW JIOMOJIHUTEIBHOM
JUTEPATYPHI;



- IIPU CAMOCTOATEILHOM U3YYEHUH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHON PabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKIIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpbl IO
Te€MaM, BBIBOJIbI MO KaXKIOMY Bompocy. KoHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEPKaTh HE OTHOCAIIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl Hay4yHON JIHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHATHUAM JOJKHBI COAEPKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCHOJIb3yeMOIl HaydyHOH JHUTepaTyphl.
Koncniekt MoOXeT OBbITh OMOPHBIM (COXEP)KaTh JIMIIb OCHOBHBIE KIIIOUEBBIE IO3UIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporniecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHSA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEUYEHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTDH aHHOTAITUH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH IO BOIpPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONMPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISAIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3CHTALUU: aKTyaJlbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HApPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (opMe, aleKBaTHOCTb UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD IIPE3EHTYEMOT0 MaTepHara;
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- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:

- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSTeNbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

6.1 OcHoBHas UTEpaTYypa:
1. l'enbman I'. KBanTOBast xumusl. - 2- u3., Aoi.. - M.: burowm. Jlaboparopus 3nanuit, 2012. - 533 c.

2. Hupenscon B. I. KBanroBas xumusi. MoneKynbl, MOJIEKYISpPHbIE CUCTEMbI U TBEepAble Tena : ydeol.
nocobue ains By30B. - M.: bunowm. JlaGoparopust 3nanumid, 2010. - 496 c.

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. bapanoBckuii B.M. KBanToBas MexaHuka ¥ KBaHTOBast XuMHUs : yueb. mocobue. - M.: Axanemus, 2008. -
383 c.

2. Kapanetsstan M. X., [Ipakun C.H1. Ctpoenue Bemiectsa : yued. nmocobue. - 3-e¢ u3a., nepepad. u J0I.. -
M.: Beicm. mik., 1978. - 304 c.

6.3 I1Hble UCTOUYHUKU:
1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/

7. MaTepuajibHO-TeXHHYecKoe o0ecrnevyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrnedeHmne,
npodeccuoHa bHbIe 623bI JAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBENCHUS 3aHITHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIEr0 KOHTPOJS U TMPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIIEKTPOHHYO
UH(OPMAITMOHHO-00Pa30BaTEIbHYIO Cpey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PY10BaHMUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpalud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:
Microsoft Office [Ipodeccuonanbusiii moc 2007

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20
Onepanuonnas cucrema Microsoft Windows 10
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ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Hayunas osnekrtponHas Oubnuorexka Poccuiickoit akamemun  ecrectBozHanms. —  URL:
https://www.monographies.ru

2. DNEeKTpOHHBIN KaTrajaor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. VYuuBepcurerckas OuOnuoTeka  OHJAMH:  3JeKTpoHHO-OMOnmoreunas  cucrema. —  URL:
https://biblioclub.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenomaBaTens M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJOTUH, HUCHOJBb3YEMBIX B
ANIEKTPOHHOH MH()OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



