Pabouan nporpamMmma IMCIUIIJINHBI (MO)Iy.]'IH) «KBanToBas MEXaHHUKa», BRJIIO4Yast
OLCHOYHbIC MaTEpPUAaJIbI

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce

OCBOEHHs 00pPa30BATEJIbHOIM MPOrPaMMBbI

I'pynna komneTeHnmii Kareropusi komnereHuuii

Koabl u cogep:kanue KoMneTeHIM

YHuBepcalibHbIe
MBIIIIJICHHUE

CucreMHoe 1 KPUTHUYECKOEC

VYK-1. CrocobeH ocymecTBIsATh KPUTHYECKHUI
aHaM3 MpoOJNEMHBIX CHTyallud Ha  OCHOBE
CHCTEMHOTO TII0JIX0Jla, BHIpabaThiBaTh CTPATETHIO
JielcTBUI

OobmienpodeccroHaIbHbIE -

[Ipodeccuonanbubie -

IIK-2 CnocobeH caMOCTOATEIBLHO —TPOBOJIUTH
paboTel MO  CO3JaHHs,  KCCICAOBAHHIO |
MPUMEHEHNIO HAHOCHCTEM U HAaHOMAaTEPHAaJIOB

1.2. KoMneTeHIMd M HWHIAKATOPbI MX JA0CTHKeHHs, (OPMHUPYEMbIX JUCHUILIMHOMN
(MojyJ1ieM) B mpouecce 0CBOEHHsI 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Conep:kaHue HHANKATOPA KOMIETEHIHH
KOMIIETEHIINN | KOMIIETeHIINH

YK-1 YK-1.3 Ha oOcCHOBE CHCTEMHOr0 TOJAXO/a OPUEHTUPYETCS B MEPCHEKTHBHBIX
HanpaBleHUsIX TPOQUIbHBIX OTpaciell HayKH, aKTyaJbHBIX IMpoliiemMax
TEOpUH U MPAKTUKU B MpodeccroHalIbHOM cepe U MyTIX UX PelIeHHs

[K-2 I1K-2.2 BrIOupaeT MeTo/Ibl M CPEe/ICTBA MTPOBEACHUSI UCCIEOBAaHUN U Pa3padOTOK

[1K-2 IK-2.3 Omnpenernsier MyTH PELICHHUs HAYYHBIX U TEXHUYECKMX 3a7a4 B 00JacTH
paboT TO CO3[AaHUI0, HCCIENOBAHHIO M INPHUMEHEHHI0 HAHOCHCTEM |
HAaHOMAaTEepPHAJIOB

1.3. Pe3yabTaThl 00y4eHHs MO AUCHUNINHE (MOTYJIIO)
Heab n3ydyeHusi TMCUMILIMHBI (MOAYJIsI) — IPHOOPETEHUE CTyJACHTAMU 3HAHUN MO0 OCHOBHBIM
pazaeniaM KBaHTOBOM (PM3UKU U YMEHUIO IPUMEHSTh UX B MPOGECCHOHATBHON AEeSITENbHOCTH.

B pesynbTaTe nzydeHus: AUCIUTUTMHBI (MOIYIISI) O0y4JatOMIUACs TOHKEH

3HAThb:

e (us3nUeCKMe OCHOBHI MEXaHHMKH, (HU3WKM KOJIeOaHW ¥ BOJH, OJJIGKTPUUECTBA U
MarHeTu3ma, MIEKTPOAMHAMUKY, CTATUCTHYECKOW (PH3UKU M TEPMOTUHAMUKH, KBAHTOBOM

buzuky;

CMBICJI (bYHI[aMeHTaJ'IBHI)IX (1)I/I3I/I‘IGCKI/IX 3aKOHOB, IPMHIUIIOB U IIOCTYJIATOB,

e ux (QOPMYIUPOBKH M TPAHHUIBl MPUMEHHUMOCTH; CBSI3b IIMPOKOTO Kpyra (U3NYECKUX
SIBJICHUH ¢ PyHIAMEHTAIbHBIMU IPUHIMIIAMH U 3aKOHAMU (U3UKH;

® OCHOBHBIE METOJIbI PELICHUS 3a7a4 110 ONMUCAHUIO (PU3MUECKUX SIBJICHMUIA;

e MeTObl 00pa0OTKH pe3ylbTaTOB (PU3UYECKOTO IKCIIEPUMEHTA;

yMeTh:

® JIPUMCHATH TCOPCTUUCCKUC 3HAHUSA W SKCIICPHUMCHTAJIbHBIC MCTOAbI MUCCICAOBAHUSA IIPH

PCUICHHUUA HpO(bCCCI/IOHaJIBHBIX 3a1a4,

® JIIPOBOJUTH paC‘{éTbI, OCYHICCTBJIATL aHAJIM3 U HAa OCHOBC 3TOr'o ACJIAaTb 000CHOBAHHbBIE

BBIBO/JBI,

® AHAJIM3UPOBATBH PE3YJIbTATHI Ha6J'IIOI[eHI/II71 " SKCIICPUMCHTOB C MIPUMCHCHUCM OCHOBHBIX

3aKOHOB U IIPUHIUIIOB (1)I/I3I/IKI/I;

e oOmpeaeniaTh Xapakrep (U3NYECKUX MPOLECCOB IO KOMIUIEKCY 3KCIEPUMEHTAIbHOM
nH(OpMaIUY TPU TOMOLIH I'paUKOB, TAOIHIl U YPAaBHEHUH;

® [pEeACTaBIATh 00pabOTaHHYIO HKCIEPHUMEHTAIBbHYIO U TEOPETHYECKYIO MH(OpPMAIUIO B
YCTHOM M THCbMEHHOH (opMe, B TOM YHCIE C HCIOJIB30BAaHHUEM COBPEMEHHBIX

KOMIIBFOTCPHBIX TCXHOJIOFHf/'I;
BJAACTh:

e HaBbIKaMH pabOTHl C LIUPOKUM KPYroM (Qu3MYeckux MNpuOOpoB U 000pYIOBaHHUS;
HaBbIKaMHU 0OOCHOBAHHUS CBOUX CYXJIEHUI U BbIOOpA METO/1a UCCIIeI0BaHHUS.



2. O0beM, CTPYKTYpa U cOJep:KaHue TUCHUILINHBI (MOTYJIsl)
2.1. O0beM THCHUTLTHHBI (MOTYJIs1)

Buowt yueonoii pabomut Dopmul 00yuenusn

Ounasa

OO01masi TPyI0eMKOCTh: 3a9CTHEIC CAUHUIIBI/9aChI 4/144
KonTakTHas padoTa: 72
3aHsTHS JICKITMOHHOTO THIIA 36
3aHATHS CEMUHAPCKOT0 THIIA 36
KoncyasTanmmmn 0
IIpome:KyTOYHAsI aTTeCTANMS: DK3aMEH 36
CamocrositetbHas padora (CP) 36

2.2. Tempbl (pa3aesbl) TMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA
4yacoB 1o (popmaM 00pa3oBaTeIbHOI 1eATETbHOCTH
Ounasn popma odyuenus

Buapl yueoHoii padoTsl (B yacax)
Ne | HammenoBanue TeM Konraktnas pagora
3anaTus
n/n | (pa3aesioB) 3aHATHS CEMHMHAPCKOIo THIIA CP
JIEKIMOHHOI0 THIIA
J Huble 113 C JIP HNnrnie

1. DeMeHThl KBAaHTOBOMU

CTATUCTUKH
2. Meramisl,

JUDJICKTPUKH U

TOJTYIIP OBOTHHUKH C

TOYKU 3PEHUS 30HHOHU

TEOPHHU
3. OrneMeHTbl  (U3UKH

TBEPAOrO Tena

Ilpumeuanua:

JI — nexmuu, 13 — npaktnueckue 3anarusi, C — cemunapsl, JIP — mabopatopusie padotsr, CP — camocrosTensHas

pabora.

2.3. Conep:kanue AUCHUIUIMHBI (MOIYJsl), CTPYKTYPHMPOBaHHOE MO TeMaM (pasaejiam) W
BHIaM padoT

Conepikanue JeKIHOHHOIO Kypca

Ne
n/nm

HaumenoBaHue TeM (pa3esoB)

Coaep:ikaHue JIEKIHOHHOT0 Kypca

1.

DJIeMEHTBI KBAHTOBOM CTAaTHCTUKH

1.1. DOnemeHTHl KBaHTOBOWH CTaTHCTHKHU. KBaHTOBas cucTeMa u3
OJIMHAKOBBIX vacTUll. IIpHHIMII TOXAECTBEHHOCTH OAMHAKOBBIX
yacTull. CHUMMETpHYHbIE 1 HECHMMETPHYHBIC BOIHOBBIC (hYHKIIHH,
OITHCBIBAIOIINE COCTOSHHSA TOXK/IECTBEHHBIX MUKPOYACTHII.

1.2. bozomsr u ¢epmuonsl. [Ipunamum Ilaymn. KsanToBBIE
CTaTUCTHYECKHE pacmpenencHus bose-Ounmreitna u  ®Depmu-
Hupaka. BbeIpoXAeHHBIH 53JIEKTPOHHBIM TIa3 B  KpUCTALIaX
(MeTasl).

Merainnsl, JVJIEKTPUKH u
MIOTYTIPOBOJHUKHA C TOYKH 3PEHUS
30HHOU T€OpUU

2.1. Dueprernueckue 30HBL craThcTuka Depmu-Jlupaka, sHEPTHA
Gepmu.  DIEKTPOH B MEPHOAMYECKOM  IOJNIE  KPUCTAJUIA!
3¢ dexTHBHAS Macca 3JIEKTPOHA.

OneMeHTH QU3UKH TBEPIOTO TeNa

3.1. ®usuka BEpHoro Tena (OTT): onmpenenenue, CBA3b C APYTUMHU
JHCLUUTUTMHAMY, OOBEKTHI U3y4eHHs, KPYT pelaeMbix 3anad. CBsi3b
¢ KpucTauiorpadueii, KpucTammopu3nKoN 1 KPUCTATITOXUMHCH.
3.2. KonnmencupoBanHoe coctosiaue. [10ax0m K onmrcaHuio TBEPIBIX
ten. Ctpykrypa kpuctaiuioB. CumMeTpust u (GU3NIECKHE CBOHCTBA
KPHCTAJLIOB.

3.3. Tumbl KPUCTAIUTUYECKUX CTPYKTYp (0OIIasi XapaKTepPHCTHKA).
[lmoTHBIE  yMakoBKM: KyOWdeckass M TeKcaroHaimpHas (Ha
KayecTBEHHOM  ypoBHE). IloHsTHE O  CBEpPXIPOBOIUMOCTH
(KBaHTOBBIE MPECTABICHNS HA KAYECTBEHHOM YPOBHE).

Conep:kanue 3aHATHI CEMHHAPCKOI0 THIA

n/n

HaumeHoBanue TeM (pa3aesioB)

Tun Conep:xaHue 3aHATHII CEMUHAPCKOI0 THNA




1. | DnemMeHTHI KBAaHTOBOW CTaTHCTHKH II3 | KBaHTOBBIf = rapMOHMYECKMH U  aHTapMOHMYECKHH
OCLIWIIIISTOP.

Crtpoenue aToma. ATOM BOJOPOJA: pacuér pacupesiesieHue
IUIOTHOCTH BEPOSITHOCTU  3JIEKTPOHA B aTOME.
Pacnpenenenune ®epmu-/Iupaka. BeipoxkaeHHbII
SNEKTPOHHBI Ta3 B KpHucTamnax. OHeprus @epmu.
Temmneparypa ®epmu.

2. | Meramnsl, JIURJIEKTPUKU u I13 | KBanroBasi Teopusi TEIIOEMKOCTEH TBEPABIX TENI IO
TIONYNIPOBOJAHUKHA C TOYKH 3pPEHUS OUHIITEHHY 51 Jebato. XapakTepucTuieckue
30HHOH TeopuH temriepaTypsl. [Ipenenpubiii 3akoH [ebast. POHOHBI.

3. | DnemeHTHI GU3UKK TBEPIOTO Tena [13 | I'eomerpuueckas KpucTasuorpadus. OcCHOBBI
KPHUCTaIJIOXUMHUHU. Brruucnenne Kkoa(pdunreHTa
3armojHeHusl Uil a) TpocToit KyoO sueiiku; 0) must OLIK
STYEHKH.

Beruucnenne kodddunmenra samomHenus ['TIK sueiiku
CTPYKTYphl ~aiMa3a. PacuéT pasMepoB IycTOT B
IUIOTHOYIIAKOBAHHBIX ~ CTPYKTypaxX. Pacuér sHepruu
HOHHOrO Kpuctayia (mpumep crpykrypa NaCL).

Pacuer paamyca mapa st cinydas IUIOTHOYHAaKOBaHHOM
CTPYKTYPHI, KOTOPBIH MOYKHO TIOMECTUTh B
TETPAdAPUUYECKYIO MyCTOTY.

HccnenoBanne, kKakuM 00pa3oM PacCUUTHIBAETCS SHEPTHUS
pemérkn kpuctamia NaCL ams NA nap nOHOB.

Copepxxanue caMOCTOATENIbHOM padoThl

HaumenoBaHue Tem (pa3jiesioB) Coaep:xkaHue cCaMOCTOATEIbLHOH padoThI

1. | DrieMeHTBl KBAaHTOBOW CTATHCTHKU IloBTOpEeHne NeKHMOHHOrO Marepuana. IloaroroBka K 3aHATHAM
CEMUHAPCKOro THIa
2. | Merauisl, JUDJIEKTPUKU u | IloBropenue nekuMoHHOro marepuana. IloaroroBka K 3aHATHAM
HOJIYTIPOBOAHUKU C TOYKU 3PEHHs | CEMHUHApCKOro THIa
30HHOU T€OpUHU
3. | Dnemenrts! pusuku BEpHoro Tena | [loBTOpenue JieKuMOHHOrO MaTepuana. [IoAroToBKa K 3aHATHAM
CEMUHAPCKOro THIa

3. OnleHOYHbIE MATEPHAJIbI JIsli NPOBEJIEHUS TEKYIIero KOHTPOJIsI YCIeBaeMOCTH U
MPOMEKYTOYHOM aTTeCTAMU 00YYAIIMXCS 10 IUCHUIINHE (MOLYJII0)
[To mucrunamHe (MOIYIIO) MPETyCMOTPEHBI CIEIYIONIUME BHJIBI KOHTPOJS KadecTBa
OCBOEHUS:
® TCKYIIHUA KOHTPOJb YCIIEBAEMOCTH;
® TIPOMEKYTOYHAs aTTECTAIUs 00YJAONTUXCS 0 TUCIUTIINHE (MOIYIIO).
3.1. OueHoyHble MaTepuajbl Ui NPOBeJeHUs] TeKyllell aTTecTAllMM IO JAUCHUIJIHHE

(MoxyJ110)
Ne | KonTposupyembie TeMbl (pa3jesibl) HanMeHoBaHMe OLIEHOYHOI'O CPeICTBA
n/n
1. | DiemeHTH KBAHTOBOH CTATHCTHKHU Yerasnii onpoc. KontponsHas pabora

2. | Merauibl, qUAIEKTPUKH U TIONYIIPOBOJAHUKH C TOYKU 3peHus | YcTHbIi onpoc. KonTponbHas paborta
30HHOU T€OpUU
3. | Dnementsl (hu3ukH TBEPIOTO TENA Yerasnii onpoc. KontponsHas pabora

3.1.1 TunoBbie KOHTPOJIbHbIE 32JaHUS WJIH HHbIe MaTepPHAJIbl, HE0OX0AMMBbIe A1 OLEHKH
3HAHUH, yMEHHH, HABBIKOB U (MJIM) ONBITA AESATEILHOCTH B NPoOIecce TEKYIIEero KOHTPOJIs
ycrneBaeMoCcTH
YcrHbIi onpoc
KBaHTOBBII rapMOHUYECKUI U aHTAPMOHUYECKUN OCLIMIIIATOP.
1. Crpoenue atoma. ATOM BOAOpPOJA: pacuéT pacHpeieseHHe IMIOTHOCTH BEPOSTHOCTU
JJIEKTPOHA B aTOME.
2. Pacnpenenenne ®epmu-llupaka. BBIpOXKIEHHBIM >IEKTPOHHBIM ra3 B KpHUCTaJlIax.
Oneprusa @epmu. Temneparypa epmu.
3. KsanroBas Teopus TeroéMKocTel TBEpABIX Ten mo OiHmTEHHY u  Jlebaro.
Xapakrepuctruueckue remmnepatypsl. [Ipenenbubiii 3akon Jlebas. @OHOHBI.




7.

I'eomerpuueckass  kpucramiorpadus. OCHOBBI  KPUCTAUIOXMMHHU.  Bbrumcienue
Koa(duIMeHTa 3an0JHEHHS IS a) TPOCcToit KyO stueiiku; 0) mist OLIK stueiiku.
Boruncnenue kosgpounmenta 3amonnenus 'K sueiiku cTpykTypsl anmaza. Pacuér
pa3MepoB IYyCTOT B IJIOTHOYNAKOBAaHHBIX CTPYKTypax. Pacuér sHeprum HOHHOTrO
kpuctaina (npumep crpykrypa NaCL).

Pacuer paguyca mapa i ciaydas IUIOTHOYIIAKOBAHHOW CTPYKTYpbI, KOTOPBIH MOKHO
[IOMECTUTD B TETPA3APUUECKYIO ITYCTOTY.

UccnenoBanue, kakum 00pa3oM paccUUThIBaeTCs sHeprus pemérku kpuctaa NaCL mms
NA nap UOHOB.

KonTpouabHblii pabora
Koutpoabsnas padora Ne 1 (pazgen 1)

1.

2.

BrruucnauTs yaenbHbIe TEIIOEMKOCTH C KPUCTAIIJIOB ATFOMUHUS U MEJTU TI0 KJIACCUYECKOU
TEOPHUH TETUIOEMKOCTH.

OrnpenenuTb OTHOCUTENBHYIO MOTPEIIHOCTh, KOTOpas OyaeT IOmyIleHa, €ClId TMpH
BBIYUCIICHUU TeruioeMkocTu C BMECTO 3HAUEHHWs, J1aBaEMOTO TEOpHeH OWHIITEWHa,
BOCIOJIB30BATHCS 3HAYEHHEM, 1aBa€MbIM 3aKOHOM /[[rononra u I1Tu.

Omnpenemuts sHeprmio U u  TemmoeMkocTh C  cucTeMBbl, cocTosmed u3 N=10%
KJIACCUUYECKUX TPEXMEPHBIX HE3aBUCUMBIX TAPMOHMUYECKHUX OCIUUIATOPOB. Temmeparypa
T=300 K.

OrnpenenuTh MaKCUMAJIbHYIO 9acTOTY COOCTBEHHBIX KOJEOAHHI B KPUCTAJIIE 30JI0Ta 110
teopuu Jlebas. Xapakrepuctuieckas temreparypa pasta 180 K.

OnpenenuTh yroyi ¢ MEXIy OpOUTATHLHBIMH MOMEHTAMU MMITYJILCOB JIBYX JJIEKTPOHOB,
OJIMH U3 KOTOPBIX HAXOAUTCS B d-COCTOSTHUU, APYrOi — B f-COCTOSIHUY, TIPU CIEAYIOMNUX
ycloBusX: 1) mojgHOe opOWTalbHOE KBaHTOBOe umcio L=3; 2) HCKOMBIN yrom —
MaKCUMaJIbHBIH; 3) UCKOMBIN yroJl — MUHUMAaIbHBIN.

KonTpoabHast padora Ne 2 (pa3aesl 2, 3)

1.

10.

Haiitu motHOCTh KpucTaymia HeoHa (mpu 20 K), ecnim W3BECTHO, 4YTO peIIeTKa
TpaHEICHTPUPOBAaHHA KyOMYeCKOW CHHTOHWHU. [locTOsIHHAs pemeTkd Tpu TOM Ke
temneparype paBHa 0,452 Hwm.

BoruncnuTh yaenabHbIe TEIIOEMKOCTH C KPUCTAUIOB aTFOMUHUS U MEJTU 110 KIIaCCUYECKOM
TEOPUHU TETNIOEMKOCTH.

Onpenenuth OTHOCUTENBHYIO AaTOMHYIO MAacCy KpHCTajula, €CJIM HW3BECTHO, 4YTO
paccTosiHue MEXAy OmmKalmuMu cocemHMMH atromMamu paBHO 0,304 uM. Pemerka
00BbEMHO-IIEHTPUPOBAHHAS KyOWueckoW CHHroHuH. [LIOTHOCTH KpucTaia paBHa 534
Kr/M3.

BbIYrcnuTh MOCTOSHHYIO PELIETKU KpUCTaia OepUIUIHsl, KOTOPBIN MPeICTaBiIseT co00i
reKCaroHaJbHYIO CTPYKTYPY C IUNIOTHOHM ynakoBkoil. [lapamerp pemerku pasen 0,359 uwm.
[InoTHOCTB KpHcTasIa Oepuius pasHa 1,82%103 kr/m®.

Cucrema MI0CKOCTEl B MPUMUTUBHOM KyOM4eCKOM perieTke 3a1aHa nuaekcamu Musiepa
(221). Haiitu HammeHblIe OTPE3KU, OTCEKAEMbIE IIOCKOCTHIO HAa OCSX KOOPIAUHAT, U
M300pa3uTh 3Ty IIOCKOCTh TpadUIECKH.

Bbuucnute yroa ¢ MexJIy HOPMaIsIMHU K IUIOCKOCTSM (B KyOMYEeCKOH pelIeTKe),
3amaHHBIX HHAeKkcaMu Muepa (111) u (111).

DNEeKTPOH ABMXKETCS co cKopocThio v=200 Mm/c. OnpeaenuTts JUIMHY BOJIHBI 1€ bpoitns,
YUUTBIBasi U3MEHEHHUE MACCHI 2JIEKTPOHA B 3aBUCUMOCTH OT CKOPOCTH.

Kakyto yckopstoltyro pa3HoCTh HOTeHIManoB U JomKeH NPONTH 3JeKTPOH, YTOOBI ATTHHA
BOJIHBI 7ie bpoiins A Obina paBaa 0,1 HM?

Omnpenenuts ATUHY BOJHBI e Bpoiiis A a1ekTpoHa, ecinu ero Kunetuueckast sHeprus T=1
K3B.

OmnpenenuTh AAMHY BOJHBI A€ bpoiins A snexkTpoHOB, O0MOApIUpYIONIMX aHTHUKATO[
PEHTI€HOBCKOM TPYOKH, €CJIM IPaHuIla CIUIOIIHOTO PEHTTEHOBCKOTO CHEKTPa MPUXOIUTCS
Ha JJIMHY BOJHBI A=3 HM.



3.1.2. Meroanyeckue MaTepHaJbl, ONpelesiOlde MNpPoUeAYPbl OLEHUBAHMS 3HAHMIA,
YMEeHHii, HABBIKOB U (MJIH) ONBITA IeSITeJIbHOCTH B X0/Ie TEKYyIIero KOHTPOJIsl yCIleBaeMOCTH
YcTHBIN 0TBET

Onenka 3HaHuil npexanonaraetT auddepeHunpoBaHHbI TOAX0 K 00yJaromeMycs, y4er
€ro MHIUBHUIYaTbHBIX CIIOCOOHOCTEH, CTENIEHb YCBOCHUS M CUCTEMATH3AIMA OCHOBHBIX MOHATUI
W Kareropud mo aucuuiuiiHe. Kpome Toro, oleHuUBaeTcs HE TOJBKO TIJIyOMHA 3HAHUU
[IOCTABJIEHHBIX BOIIPOCOB, HO M YMEHME HCIOJb30BaTh B OTBETE NPAKTUUYECKUN MaTepuall.
OneHuBaeTcs KylnbTypa peuH, BJIaJIcHUE HaBbIKaMU OPaTOPCKOI0 UCKYCCTBA.

Kpumepuu oyenueanus: nocnenoBaTenbHOCTh, IOJHOTA, JOTUMYHOCTD U3JI0KEHUS, aHAIIN3
pa3aMYHbIX TOYEK 3pEHHUs, CaMOCTOSTeIbHOE OO0OOOLIeHNEe MaTepuana, HCIO0JIb30BAHNE
npo(hecCHOHANBHBIX TEPMUHOB, KYJIBTypa PE4YH, HaBBIKH OPaTOPCKOTO HCKycCTBa. M3moskeHue
Matepuaina 0e3 pakTHUeCKHUX OLUINOOK.

OueHka «omauyHO» CTABUTCS B Cilydae, KOTJla MaTepuall WU3JIaraeTcs HCYEpIbIBAIOIIE,
MOCJIEIOBATEIbHO, TPAMOTHO M JIOTUYECKH CTPOMHO, NMPU 3TOM PACKPBIBAIOTCS HE TOJIBKO
OCHOBHBIE MOHSTHS, HO ¥ aHAIM3UPYIOTCS TOYKH 3PEHUS pa3IUyHbIX aBTOpoB. OOyuaronuiics
HE 3aTpYAHSIETCS C OTBETOM, COOIIOIAaeT KYJAbTYpPY PEUH.

OneHka «xopouto» CTaBUTCA, €clii 0Oy4yaIOUIUIics TBEPJO 3HAET MaTepuall, rPaMOTHO U
[0 CYLIECTBY M3JaraeT ero, 3HaeT MPakTHUecKylo 0a3zy, HO MPH OTBETE Ha BOIPOC JOIMYCKAaeT
HECYIIECTBEHHbIE MOTPEIIHOCTH.

OneHka «yodogremsopumenbHo» CTaBUTCS, €CIN 00yJaroInuics 0CBOWII TOJIbKO OCHOBHOM
MaTepual, HO He 3HAaeT OTAENbHBIX JIeTalel, J0MyCKaeT HETOUHOCTH, HEIOCTATOYHO NMPaBUIIbHbIE
(GOopMyTUPOBKHM, HapyllaeT IOCIEeI0BAaTENIbHOCTh B HU3JI0KEHUM MaTepuaia, 3aTpyAHSeTcs ¢
OTBETaMHM, IOKa3bIBAET OTCYTCTBUE JIOJDKHOM CBSI3M MEXKIYy AaHAJIU30M, apryMeHTauued Hu
BBIBOJIaMH.

OneHka «HeyooenemeopumenvbHoy CTaBUTCS, €CIM OOy4aroIMICS HE OTBEYaeT Ha
MIOCTaBJICHHBIE BOTIPOCHI.

KonTpoabHasi padora

OneHuBaeTcsi HE TOJIBKO INIyOMHA 3HAHUN IIOCTABJIEHHBIX BONPOCOB, HO U YMEHHUE
U3JI0KUTh MUCbMEHHO.

Kpumepuu oyenusanus: nocnesoBaTeIbHOCTD, IOJHOTA, JIOTUYHOCTD M3JI0KEHUS, aHAIIN3
pa3IUYHBIX TOUYEK 3PEHHs], CAMOCTOSATENIbHOE 00001eHe MaTepuaa. M3noxenue marepuania 6e3
(haKTHYECKUX OIIHUOOK.

OneHka «omauunO» CTaBUTCS B CIIydae, KOr/ia COOIOAEHbI BCe KPUTEPHH.

OneHka «xopouioy CTaBUTCS, €cii OOyJarolUICs TBEpAO 3HAET MaTepHaj, IPaMOTHO U
[0 CYyLIECTBY H3JaraeT €ro, 3HaeT IPAaKTUYECKyl 0a3y, HO JOMYyCKAaeT HEeCYIIEeCTBEHHbIE
HOTPELTHOCTH.

OneHka «ydosremeopumenbHoy CTaBUTCS, €CIIU 00yJarOLINiics OCBOMII TOJIbKO OCHOBHOM
MaTepuall, HO He 3HaeT OT/AENbHbIX JIeTallell, J0IyCKaeT HETOUHOCTH, HEI0CTaTOYHO MPaBUIIbHbIE
(GOpMYIUPOBKH, HApyIIaeT MOCIEI0BAaTEIbHOCTh B M3JIOKEHHM MaTepuana, 3aTpyaHSeTcs C
OTBETaMHM, IOKa3bIBa€T OTCYTCTBHUE [OJDKHOM CBSI3M MEXIYy aHAJIW30M, apryMeHTauued u
BBIBOJIAMH.

OneHka «HeyoognemeopumenvbHoy CTaBUTCS, €CIM OOydaroIlMiicss HE OTBevyaeT Ha
IIOCTABJIEHHBIE BOIIPOCHI.

3.2. OueHOYHbIe MATEPHAJBI /151 IPOBEIEHUS MIPOMEKYTOUYHOM aTTecTalun
3.2.1. Kputepnu oieHKH pe3y/1bTaTOB 00y4eHHs M0 AMCHUILIMHE (MOAYJII0)

Ikana Pe3yabTartsl
Iloka3aTe/u oLleHUBAHMS Pe3yJIbTATOB 00yYeHUS
OLlCHUBAHNSA o0yueHust
OTJIMYHO 3HaeT: - oOyuaromuiicsi TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTUYHO, MOCJIICAOBATCIIBHO U TPAMOTHO €r0 U3J1aract, OnupasChb Ha 3HAHUSA
OCHOBHOM U ,HOHOJ'IHPITCJ'IBHOﬁ JIMTEPATYPHI,

- Ha OCHOBC CHUCTCMHBIX HayYHBIX 3HAHUUI JcaacT KBaJ’II/I(i)I/IL[I/IPOBaHHHe
BBIBOJIbI 1 0606IIIGHI/I$[, CBO60,I[H0 OTICPUPYCT KATCTOPHUAMU U MOHATHAMU.
Vwmeer: - 06yqa}0m1/1171cs[ YMEET CaMOCTOATCIIbBHO W IPABUIBHO PCHIAThH y‘IC6HO'
HpO(i)eCCI/IOHaJ'ILHLIC 3agadn N 3aaHus, YBEPECHHO, JIOTM4YHO,




IOCIICA0BATCIIBHO U apTYMEHTHUPOBAHO HU3J1araTb CBOC PCUICHUC, UCIIOJIb3Ys
HAYYHBIC MMOHATHSA, CChIIASICh HA HOPMATUBHYIO 6a3y.

Braneer: - 0OyJarouMiicsi BJIaJeeT PalliOHAJILHBIMA METOIAaMH (C MCIIONb30BaHUEM
palMoHAIBHBIX METOIMK) PEUICHHS CIIOXHBIX MPOPEecCHOHAIBHBIX 3ajad,
MIPEACTABICHHBIX JETOBBIMH UTPaMU, KeicaMy U T.1I.;

[Ipu pereHny MpoIEMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBSI3KOW TEOPETHYECKHX MOJIIOKEHUH ¢ TPeOOBaHMSIMH PYKOBOISIIHX
JIOKyMEHTOB,

- U3JIOKEHHS MBICIIEH B JIOTHYECKOH 11OCIIeJOBATEIHHOCTH,

- CaMOCTOSITENTFHOTO aHayn3a (haKThl, COOBITHH, SIBICHUH, IPOIIECCOB B UX
B3aMMOCBSI3H U TMAJEKTUUECKOM Pa3BUTHH.

XOPOIIO 3Haer: - 0o0yJaroIIuiics TBEPAO YCBOWI MaTepual, JOCTATOYHO TPAMOTHO €ro
u3J1araeT, OoNMpasich Ha 3HAHUSI OCHOBHOM U JIOTIOJIHUTEIBHOM JIUTEPATYPBI,
- 3arpyassiercs B (OPMYJIMPOBaHWHM KBaJH(DUIMPOBAHHBIX BBIBOJIOB U
0000LICHN, OmepupyeT KaTeropusMH M TIOHATHSIMH, HO HE BCeria
NPaBUIBHO UX BEpUPHLIUPYET.

VYwMmeer: - o0yJaroIuiicsi yMeeT CaMOCTOSITENIbHO M B OCHOBHOM IIPaBUIIBHO PElIaTh
y4eOHO-TIpodecCHOHaIbHbIE 3a/laud WM 33/IaHHs, YBEPEHHO, JIOTHYHO,
TIOCIIE/IOBATENIbHO M apryMEHTHPOBAHO H3JaraTh CBOE pEIICHHE, HE B
MOJTHOM MEPE HCIIOJIb3YSA HAYYHBIC IOHATHUA W CCBUIKM Ha HOPMATHUBHYIO
6a3zy.

Bnaneer: - oOydJarouiics B LIENOM BIAJeeT PAalMOHAIBHBIMU METOJAMU DEIICHUS
CJIOXKHBIX HpOd)eCCI/IOHaJ'ILHbIX 3aJa4, MpEeACTaBJICHHBIX JICJIOBBIMU UT'DaMU,
KelicaMu U T.].;

[lpu pemeHM CMOr TPOAEMOHCTPHPOBATH JIOCTATOYHOCTb, HO HE
TTyOMHHOCTh HABBIKOB,
- BBIZICTICHUS TIIABHOTO,
- U3JI0KEHMSI MBICJIEH B JIOTMUECKOM MOCJIE10BATEIILHOCTH,
- CBSI3KM TEOPETUYECKUX IMOJIOKEHUH C TPEeOOBAHUSIMH DPYKOBOASIIMX
JIOKYMEHTOB,
- CaMOCTOSITENILHOTO aHayin3a (haKkThl, COOBITHIA, SIBICHUH, POIECCOB B UX
B3aMMOCBS3H U AUATEKTUYECKOM Pa3BUTHH.

YAOBJIETBO- 3HaeT: - o0ydJaronuiicas OpUEHTHPYETCSI B MaTepuaie, OIHAKO 3aTPYJHIETCS B €ro

PUTEJIBHO H3J10’KEHHU U,

- TIOKa3bIBAE€T HENOCTATOYHOCTh 3HAHUI OCHOBHOM W JONOJIHUTEIbHOU
JUTEPATYPHL;
- cnabo apryMeHTHpYeT Hay4dHbIE TTOJI0KEHIS,
- MPAKTUYECKU HE CIIOCOOEH C(HOPM yITHPOBATH BHIBOIBI 1 0000IICHHS;
- YaCTUYHO BJIAJIECT CUCTEMOM ITOHSITUH.

VYwmeer: - o0yuaroluiicss B OCHOBHOM YMEET PelIuTh y4eOHO-TPOo(eCcCHOHATBHYIO
3a/ady WM 3a/IaHKe, HO JIONYCKaeT OMIMOKH, ca00o apryMeHTHUPYeT CBOE
pelIeHre, HeIOCTaTOYHO HCIIONB3YeT HAYYHBIC TMOHSATHS M PYKOBOJSIIINE
JIOKYMEHTHL.

Brnageer: - oOyJarommiics BiIageeT HEKOTOPHIMH PAIOHATBHBIMH METOIaMHU
PpeIIeHws CTIOXKHBIX PO eCCHOHATBHBIX 314, IPEICTABICHHBIX JeTIOBEIMH
WUrpaMu, KecaMu U T.[.;

[Ipu pemernu npoaeMOHCTPUPOBAT HEIOCTATOYHOCTH HABBIKOB
- BBIICTICHUS TIIABHOTO,
- U3JI0KEHMSI MBICIIEH B JIOTMUECKOM MOCIE10BATENILHOCTH,
- CBS3KM TEOPETHYCCKHUX TONOMKEHHH ¢ TpPeOOBAHMSAMHU PYKOBOISIIHX
JIOKYMEHTOB,
- CaMOCTOSITEIIEHOTO aHann3a (akThl, COOBITHI, SBICHUH, MPOIIECCOB B MX
B3aMMOCBSI3U M JTHAJICKTHICCKOM Pa3BUTHH.

HEYJOBJIETBO- 3HaeT: - 0OyJarommiicss He yCBOMII 3HAUUTEIFHON YaCTH MaTepHaa;

PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE MTOJIOKEHUS;

- He (OPMYITUPYET KBATN(UIIMPOBAHHBIX BEIBOJIOB M 00OOIICHNU;
- HE BJIAJICET CUCTEMOMN MOHSTHUH.

YmMmeer: oOydaromuiics He MOKa3zal YMEHHE pemarh ydeOHO-TIpo(ecCHOHAIBHYIO
3a/1ady WK 33JaHHe.

Braneer: HE BBINOJIHEHBI TPEOOBAHMS, NMPEIbABISIEMbIE K HABBIKAM, OLCHUBACMBIM

«YAOBJICTBOPUTCIBHOY.




3.2.2. KOHTpOJIBHbIe 3aJaHusA /U UHbIE MaTepuaJbl JJIA IIPOBECIACHUN l'lpOMe)KyTO‘lHOﬁ
arrecranmu
Choucox BOIIPOCOB VIl YCTHBIX OTBE€TOB (Bapl/laHTLI TeCTa)

1.

2.

7.

8.

OneMeHTbl KBAaHTOBOW cTaTUCTUKM. KBaHTOBas cucremMa W3 OJMHAKOBBIX YaCTHIIL.
[IpyHIMT TOX/1ECTBEHHOCTU OJIMHAKOBBIX YAaCTULL.

CumMeTpuYHbIE M HECUMMETPHYHBIC BOJHOBBIC (DYHKIIMH, OIHCBHIBAIOUINE COCTOSTHUS
TOXKIECTBEHHBIX MUKpOoYacTull. bo3oHbI 1 hepMUOHEI.

[punnun Ilaynu. KBaHTOBBIE cTaTHcTHYeckue pacrpeneneHus bose-OiiHireliHa u
®epmu- lupaka. Beiposk1eHHBIN JIEKTPOHHBIN ra3 B KpucTajiax (MeTasuibl).

Mertanibl, JAWANEKTPUKA U MOJIYIPOBOJAHUKM C TOYKM 3pEHUS 30HHON TEOpHH.
DHepreTudyeckue 30HBI: ctatuctuka @®epmu-llupaka, sneprus depmu. DneKTpoH B
MEePUOANYECKOM MoJie KpucTaiwia: 3hpexkTuBHAsI Macca 3JIEKTPOHa.

OnemenTsl (pu3uku TBEpIOTO Tena. Pusuka TBEpaoro tena (PTT): onpenenenue, cBA3b €
OPYTMMH JUCHMIUIMHAMHU, OOBEKTHl H3yuYeHHUs, Kpyr pemaeMmblx 3aaad. CBs3b C
KpucTayiorpaguei, KpuctamtoPpu3nKon U KpUCTAIIIOXUMUEH.

KonnencupoBannoe coctostaue. Ilogxom k omucanuto TBEPABIX Teil. CTpykTypa
KpuctayoB. CuMmeTpus U GU3NYECKHe CBOWCTBA KPUCTAJLIOB.

Tunel KpucTalmMueckux CTPYKTyp (oOmas xapakrtepuctuka). I[IIOTHbIE yMakOBKHU:
KyOHnueckasl U rekcaroHajibHasl (Ha KaYeCTBEHHOM YPOBHE).

[TonsiTHE O CBEPXNPOBOAUMOCTH (KBAaHTOBBIE MPEACTABIECHUS HA KAUECTBEHHOM YPOBHE).

3.2.3. Meroanuyeckue MaTepHAaJbl, ONpedesOIie MNpoUeAypPbl OLEHHUBAHHUS 3HAHMIA,
YMEHHUI1, HABBIKOB B X0/i¢ IIPOMEKYTOYHOM aTTeCTALNHU

ITpouenypa oueHuBanus 3HaAHU (TECT)

[pepnaraemoe KOJINYECTBO 3a/IaHUI 20

[MocnenoBaTebHOCTh BHIOOPKHU OmnpejesieHa 1o pasjeiam

Kpurepuu olieHKH - MPABMWJIbHBIN OTBET Ha BOIPOC

«5» ecin npaBWIbHO BHIONHEHO 90-100% TecTOBBIX 3a7aHUi

«4» ecin MIPaBUIHHO BBHIMONHEHO 70-89% TecTOBBIX 3aaHuil

«3» ecin MIPaBUIIHHO BBHINONHEHO 50-69% TecTOBBIX 3aHaHuil
IIpouenypa oueHMBaHusA 3HAHUI (YCTHBIH OTBET)

[Ipenen anuTENnpHOCTH 10 MuHYT

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl 2 Bompoca

[NocnenoBatensHOCTH BBIOOPKH BONpocoB u3 | CiydaiiHas
Ka)JIOT0 pasjena

Kputepnu ouenku - TpeOyeMBbIil 00beM U CTPYKTypa

- U3NIOKEHHEe MaTepraia 6e3 (GpakTHIeCKUX OmUOOK

- JIOTHIKA M3JIOKSHUS

- HCIIOJIF30BAaHHE COOTBETCTBYIOIIEH TEPMHHOIOT MU

- CTWJIb PEYH U KYJIbTYpa pedn

- IO00p MPUMEPOB X HAYYHOU JIMTEpaTyphl U MIPAKTUKH

«5» ecnu TpeOOBaHMsI K OTBETY BBINOJIHEHB! B IIOJTHOM 00beMe

«4» ecnun B IICJIOM BBIIIOJHCHBI TpC6OBaHI/I$[ K OTBETY, OJHAKO €CThb

HEOOJIBIIINE HETOYHOCTH B H3JIOXKCHHH HEKOTOPBIX BOIIPOCOB

«3» ecnu TpeOOBaHUS BBHIIIOJHEHBI YaCTUYHO — HE BBIAEPKaH 00BEM, €CTh

(akTdeckne — OmMOKHM, HapylleHa JIOTHKA  H3JI0KEHHUS,
HEZAOCTaTOYHO MCIOJIB3YeTCsl COOTBETCTBYIOIIAS TEPMUHOIOTHH

IIponenypa oneHuBaHMs yMEHHMI M HABBIKOB (pelIeHHEe NPOOIEMHO-AHATHTHYECKHX H
NPAKTHYECKUX Y4eOHO-NTPOeCCHOHAIBHBIX 321a4)

[Ipennaraemoe KOJIMYECTBO 3aJaHUIl 1
[TocnemoBaTenbHOCTE BEIOOPKHU Crnydaiinast
Kpurepun onenxu: - BBIJICJICHNE 1 TIOHUMAaHUE MPOOIIEMBI

- YMCHHUC 0606III3TI>, COMOCTABJIATH PA3JIMIHBIC TOUYKH 3PCHUSA

- ITOJIHOTA HUCIIOJIb30BaAHHA UCTOYHUKOB

- HAJIMYHEC aBTOpCKOfI IIO3UIHNH

- COOTBCTCTBUEC OTBCTA MOCTABIICHHOMY BOIIPOCY

- HCIOJb30BAHHUEC COLOHUAJIBHOI'O OIbITa, MAaTCpUaJIOB CMI/I,
CTaTUCTHYCCKHX NTaHHBIX




- JIOTHYHOCTb M3JI0KECHHUS
- YMEHHE cJeaTh KBaIu(UIMPOBaHHBIE BHIBOIBI M 0000IIEHHS C
TOYKH 3pEHUSI pelIeHusI MPo(ecCHOHAIBHBIX 3a1a4

- YMEHUE NIPUBECTU NIPUMEP

- OIOpa Ha TEOPETUYECKUE TTOIOKEHUS

- BIIAJICHUE COOTBETCTBYIOIEH TepMUHOTIOTHEN

«5» ecnu TpeOOBaHUsI K OTBETY BHINOJIHEHBI B TIOJTHOM 00beMe

«4» ecnu B IIEJIOM BBITIONHEHBl TPeOOBaHUS K OTBETY, OJHAKO €CTh
HEeOONbIINE HETOYHOCTH B M3JIOKEHHH HEKOTOPHIX BOIPOCOB.
3arpygusercs B (OPMYIMpPOBAaHMM  KBAIM(HIUPOBAHHBIX
BBIBOJIOB M 0000IIEHHIT

«3» ecnu TpeOOBaHMS BBHITIOIHEHBI YACTHYHO — MBITAETCS 000CHOBATH CBOIO
TOYKY 3pEHUs, OJHAaKo clabo apryMeHTHpPyeT HaydHble
TOJIOKEHUS, TPAKTHYECKH HE CIIOCOOCH  CaMOCTOSITENHEHO
copMynHupoBaTh BBIBOABI M OOOOILIEHWS, HE BHAWUT CBS3b C
npodeccHOHANILHOM IeTebHOCTBIO

4. Y4yeOHO-MeTOUYECKOe W MAaTepHaJIbHO-TeXHMYecKoe obecnedeHHe JUCHUILIMHBI
(MoayJis1)
4.1. DieKTpOHHbIE YUeOHble U31aHusl

1. Epmaxos, A. 1. KBantoBas mexaHuka u kBaHtoBas xumus. B 2 4. Hacts 1. KBanToBas

MEXaHMKa : Yy4eOHMK M TpakTUKyM g1 By3oB/ A. WM. EpmakoB. — Mocksa :
NznatenscrBo FOpaiit, 2023. — 183 ¢. — (Bricmiee o6pazoBanune). — ISBN 978-5-534-
00127-3. — Tekct : anekTpoHHbIi // OOpa3oBatenbHas miaTdopma FOpaiT [caliT]. —

URL.: https://urait.ru/bcode/513797.

2. Komertuu, W.B. KsantoBas Mexanuka: ydeOHoe mocobume s  By30B /
U. B. Konbitun. — MockBa : U3marensctBo Opaiit, 2023. — 245c. — (Boicmiee
obpazoBanmue). —  ISBN 978-5-534-15459-7. — Tekct : D2JeKTpOHHBIA  //
Oo6pazosarenbHas iathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/520464.

3. Cremanos, H. ®. KBaHnToBas MexaHWKa U KBAaHTOBAs XUMHS : YICOHUK U MTPAKTUKYM JIJIst
akamemuueckoro OakanaBpuarta / H. ®@. CrenanoB. — 2-¢ u3., ucnp. u gon. — Mocksa :
M3narensctBo FOpaiit, 2019. — 441 c. — (bakamaBp. AkameMU4YecKuii Kypc). —
ISBN 978-5-534-10665-7. — Texkct : anektponHbiii // OOpa3oBarenbHas riaTdhopma
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/444811.

4.2. JneKTpOHHbIEe 00pa3oBaTe/ibHbIE pecypchl
1. DnexrtpoHHas 6ubanoreunas cuctema «bC FOPAUT» Biblio-online.ru (9BC «tOpaiity»)
[Dnexrponnsrit pecypce]. — URL.: https://urait.ru/.
2. DOnektponHo-Oubmmoreunas cucrema ZNANIUM [Onekrponnsiii pecypc]. — URL:
https://znanium.com/.
3. DnextpoHHas OubnuoteuHas cucrema «KoHCynbTaHT CTyAeHTa» [DNeKTPOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas nsnektponHass Oubnuoteka [DnexTpoHHBIH pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snextponnas Oubnuoteka «KubepJlenunka» [Dnekrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Huadopmarnmonnas cucrtema «EauHOE OKHO 1ocTyma K 0Opa3oBaTeIbHBIM PECypcamM»
[OnexrponHsIii pecype]. — URL: http://window.edu.ru/.
7. denepanbHBI LEHTP HHPOPMAIMOHHO-00PA30BATENBHBIX PECYPCOB [ DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.rul/.
4.3. CoBpeMeHHbIe TpodeccHOHAIbHbIE 0a3bl JAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHbIE
CUCTEMBI

OOyvaromumMces obecrieueH JIocTyn (yOaleHHBIM JOCTYN) K HIDKE CIEIYIOIIUM
COBPEMEHHBIM PO dECCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM:

1. CnoBapy wu osHOMKIONEIUM Ha Akajgemuke [OnektpoHHsld pecype]. — URL:
http://dic.academic.ru.



https://urait.ru/
https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

2. Cucrema nHpOpPMAIMOHHO-TIPABOBOTO oOecneueHus «I apanT» [DneKkTpoHHbIH pecypc]. —
URL: http://ivo.garant.ru/.

4.4. KoMIUIeKT JIMIEH3HOHHOT0 W CBOOOJAHO PpAacCHpOCTPAHSAEMOr0 MPOrPaMMHOIO
o0ecrnevyeHusi, B TOM YHCJIe 0T€4eCTBEHHOI0 POM3BOJACTBA
1. JluueH3moHHOE MporpaMMHOE obecrieueHue: onepanuonHHas cuctema Microsoft Windows,
naket oducHbIX npuioxenuit Microsoft Office.
2. CB00OIHO pacrpocTpaHsIeMOe MPOrPaMMHOE 00eCIIeYeHUE: CBOOOTHBIC TIAaKEThI O(PHCHBIX
npunoxennit Apache Open Office, LibreOffice.
3. IIporpammHoe o0ecreyeHHEe OTEYECTBEHHOTO IPOM3BOJACTBA: CIPABOYHO-IIPABOBAS
cucrema «l'apant» (DneKkTpOHHBIN nepuoauueckuil cpaBouyHuk «Cucrema 'APAHTY),
obpasoBatenbHas mnathopma IOPAWT (Dnekrponnas Guémmoreunas cucrema «OBC
IOPAIIT» Biblio-online.ru (3BC «IOpaiit»)), 3IeKTPOHHO-OHOINOTEUHAS CHCTEMa
ZNANIUM, snextponnas oubnuoreunas cucrema «KOHCYIIBTaHT CTYACHTay.
4.5. O0opynoBaHMe M TeXHUYECKHE CPeICTBA 00y4eHHs

Jnst peanmzanuyl  TUCHMIUIMHBI (MOJYINSI) WCIIONB3YIOTCS Y4YeOHbIE ayTUTOPHH ISt
MpOBeACHUST y4eOHBIX 3aHATHA, KOTOPbIE OCHAIIEHbl OOOpPYJOBAaHWEM U TEXHUYECKHMHU
CpeacTBaMu OOyuYeHUs, U MOMEIIEHUs JUIsl CaMOCTOSITENIbHOM paboThl 00yJaromuxcsi, KOTOpbIE
OCHAIIIEHBI KOMIBIOTEPHON TEXHHKOW C BO3MOYKHOCTBIO TOAKIIOYCHUS K ceTH «MHTepHeT» H
obOecrieueHbl JOCTYIIOM B DJJIEKTPOHHYIO HWH(OpPMAIMOHHO-00pa3oBaTenbHy0 cpeny PXTY
uM. JI.1. Menneneesa. [lomyckaercsi 3aMeHa 000py/TIOBaHMS €T0 BUPTYaTbHBIMU aHAJIOTAMU.

HanmeHoBaHue y4eOHBIX ayAUTOPUH /1151 OCHANIEHHOCTH YYEOHBIX ayIUTOPHIi 1JIsI MPOBeIeHUSs
NpoBeaeHUs] Y9eOHbIX 3aHATHH H Y4eOHBIX 3aHATHH 1 IOMeIeHU i ISl CAMOCTOSITe TbHOI
TOMeIeHHI VIS CAMOCTOSITeJIbHOM pa6oTbl 060py10BaHHEM H TEXHHUYECKUMH CpPeICTBAMHU
padoThI* o0y4eHust
VYueOHble  ayauTOpUW Ui TNpOBeJeHMs | YueOHas ayAuTOpUsl YKOMIUIEKTOBaHA CIELHaTIN3UPOBAHHON
y4eOHBIX 3aHSITHI MeOenblo, OTBEYAIOIIei BCEM YCTAHOBJICHHBIM HOpMaM U

TpeOoBaHUsIM, 000PYJOBAaHHEM U TEXHHYECKHMHU CPEICTBAMU
00y4eHus (MOOHIIbHOE MYyJIbTUMEANHHOE 000pYA0BaHHUE).
[omemenue Jyist CaMOCTOSITENBHON paboThI [lomemenue  OCHAIIEHO  KOMIIBIOTEPHOHW  TEXHUKOM  C
BO3MOJKHOCTBIO ~TOAKTIOUEHUs: K cetn «MHTepHeT» U
o0ecrieueHueM JIO0CTyNla B DJICKTPOHHYIO HMH(pOPMalUOHHO-
obpazoBatensHyto cpeny PXTY mm. .M. MenneneeBa u k
9BC.

* Homep KOHKpPETHOW ayIUTOpPHHM yKa3aH B IpUKa3e 00 ayJuTOpHOM (oHze, pacIucaHWU Y4eOHBIX 3aHATUH U
pacIicaHuy IPOMEKYTOUHON aTTECTALUH.
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