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HOACHUMTEJIBHAS 3AIITMCKA

1.1. MecTo 1MCUMILIUHBI B CTPYKTYpPe 00pa30BaTe/ibHOI NPOrpaMMbl

Hacrosmas paboyast mporpaMMa JUCHUIUIMHEI (Jajnee mporpamma) pazpadoTraHa B COOTBETCTBUU
¢ (enepanbHBIM TOCYJAapPCTBEHHBIM OOpa30BaTEbHBIM CTAHJAPTOM BBICHIETO 0O0pa30BaHUs
(®I'oC BO) no nampasienuto moarotoBku 44.03.05 Ilemarormdeckoe oOpa3oBaHue (C IByMS
npoduIsIMU TIOATOTOBKH) (YypOBeHb OakanaBpuaTa), YTBEP>KICHHBIM MpHUKa3oM MHHHUCTEpCTBA
oOpa3zoBanus 1 Hayku Poccuiickoit ®deneparun ot 09 despans 2016 r. Ne 91 (3apeructpupoBan
B Muntocte Poccuu 02 mapra 2016 1. Ne 41305), ¢ ygerom npodeccrnoHaIbHBIX CTaHIapTOB
01.001 TIemaror (memarorudveckas IeATEILHOCTh B cdepe JAONIKOILHOT0, Ha4aJlbHOTO OOIIero,
OCHOBHOTO 00I1€ero, cpeHero odero oopa3oBaHus) (BOCIUTATEINb, YUUTEIIb), YTBEPKAEHHOIO
npukazom Muntpyna Poccun ot 18.10.2013 No 544H (¢ u3Mm. ot 25.12.2014) (3apeructpupoBaH
B Munrocte Poccun 06 pmexabpst 2013 r. Ne 30550), 01.003 Ilemaror QOMOJHUTEIBHOTO
00pa3zoBaHus JeTEN U B3POCIIBIX, YTBEPKIAEHHOTO NpukazoM Muntpyaa Poccun ot 08.09.2015 Ne
6131 (3apeructpupoBan B Muntocte Poccun 24 centsaopst 2015 r. Ne 38994), HOpMaTUBHO-
MIPABOBBIMU JOKYMEHTaMU, PErJaMeHTUPYIOIMMU oOpa3zoBarenbHblii mpouecc B KITIY
uM. B.II. AcradppeBa 1o HampaBneHuto 44.03.05 «Ilegarorndeckoe obpazoBanue» (5 ner),
HarpaBJIeHHOCTH (MpoduiIo) oOpa3zoBaTeabHON MporpaMMbl DU3MKA U TEXHOJIOTHS, OYHON
dbopMbI 00yUeHHsI ¢ TPUCBOCHHEM KBalM(UKaIK OaKaiasp.

JIMCUMIITMHA OTHOCHTCSI K BapHaTHBHOM 4acTH yueOHoro miaHa (uuaexc 51.B./1B.09.02).

JucuunnnHa «BonHoOBas MexaHMKa» HW3y4daeT SKCIEpUMEHTAIbHbIE U TEOPETHYECKUe
METO/bl U3yYeHHs SBJICHUH MUKPOMHUPA, BKJIIOYasi MPOSIBIEHUS KBAaHTOBBIX CBOMCTB aTOMOB M
MOJICKYJ, TPOLECCHl M3Iy4YCHUS W TIOTJIOMICHUS CBETa, B3AaMMOICWCTBHE AaTOMOB C
AJIEKTPOMArHUTHBIM TIOJIEM. B JaHHOW mporpamMMe akIeHT JenaeTcss Ha 0a30BBIX METO/Aax
TEOPETUYECKOTO OINMCAaHHWs KBAaHTOBBIE SIBJICHUH B HEPEISATUBUCTCKOM MpHOIMKeHun. B
mpolrecce M3Y4YeHHUs JAaHHOTO paszfenia CTYACHThl BHUJAAT, Kak (PU3MYECKHe TEOpUu JaroT
aJIeKBaTHBIC OTBETHI Ha TMOBEJCHHE KBAHTOBBIX YACTHI[ B 3aJaHHBIX YCJIOBHUSX, y CTyIEHTOB
pa3BUBaAETCS E€CTECTBEHHOHAYYHOE MHPOBO33PEHHE HA TI03HABAEMOCTH OKPYXKAMOIIETO MHUPA,
BO3HUKACT OHUMaHHE MPAKTUUYECKON 3HAYMMOCTH KBAaHTOBOM (DPU3MKH IJII TEXHOIOTUYECKOTO
nporpecca 4eaoBe4ecKoi UBUIM3ALINY.

1.2. O6mas Tpyn0éMKOCTh AMCHUILUIMHBI cocTaBisier 3 3au€THpiX enuHun (108 wac.),
OTHOCHUTCS K BApMATUBHOW YacTH y4eOHOTO TUTaHa 00pa3oBaTebHON TporpaMmbl. KomundyecTBo
4acoB, OTBEJICHHBIX HAa KOHTAKTHYIO paboTy (pa3nudHble (HOPMBI ayJAMTOPHOM pabOTHI) C
IperoiaBaTeNieM CocTaBisieT 42 yaca, Ha BHEAyAUTOPHYIO pabOTy CTyICHTa OTBOAUTCS 66 yacos.

1.3. llean 1 3aga4y JUCHUILIHHBI



Lenbto mpenogaBaHus JaHHOTO Kypca ABIISETCS HE0OOX0IUMOCTh C(POPMHUPOBATH Y CTYIEHTOB
€IMHYI0, CTPOIHYIO, JIOTUYECKH HEITPOTHBOPEUMBYIO (PU3MUECKYIO KApPTUHY KBAaHTOBBIX SIBJICHUI B
HEPEeNSTUBUCTCKOM MPUOJIMKEHUH, KaK YaCTU €CTECTBEHHOHAYYHOW KapTHUHBI MUpa, U YMEHUU UX

HUCIIOJIB30BaTh B O6p3,30BaTeJILHOI71 JACATCIIBHOCTH.

Coznanue Takoil KapTHHBI IPOUCXOIUT MOATAIHO, ITyTeM 0000IIEHUS IKCIIEPUMEHTAIbHBIX TaHHBIX,
Ha HMX OCHOBE IOCTPOCHHE MATEMAaTHMUYECKUX Mojejied HaO0aeMbIX SIBICHUM, CO CTPOTHM
000CHOBaHHEM MPUOIMKEHUN U PAMOK, B KOTOPBIX 3TH MOJENU NeiCcTBYIOT. Heo6xonumMo HayuyuTh
CTYJEHTOB OCHOBAM MAaTE€MaTHYECKHX MTOCTAHOBOK 3aJ]1a4, IIPOBEJIEHUS PACUETOB C MOCIEAYIOLIUM

aHaJIM30M U OHCHKOﬁ IIOJIYUYCHHBIX PE3YJIbTaTOB.

1.4. Ilnanupyemble pe3yJibTaThbl 00y4eHMsI.

N3yvyenune nucHUIIMHBI HAIPABJIEHO HA (pOpMHUPOBaHUe CJIeAYIOIIUX KOMIETeHIUI:

OK-3 — crmocoOGHOCTh HCIIONIB30BaTh €CTECTBEHHOHAYYHBIE M MaTeMaTHUECKUE 3HAHMS IS
OpPUEHTUPOBAHUS B COBPEMEHHOM MH()OPMALIMOHHOM MPOCTPAHCTBE;

OIIK-3 — TOTOBHOCTH K IICHXOJOTO-TIEJarOTMYECKOMY COIMPOBOXACHUIO Yy4eOHO-
BOCIIUTATEIBHOTO MPOLIECCa;

OIIK-5 — BnageTh 0OCHOBaMH MPO(HECCHOHAIBHOM ATUKH U PEYEBOM KYJIBTYPHI,

[1K-2 — cnocoOHOCTh HCMONB30BaTh COBPEMEHHBIE METOAbl U TEXHOJIOTUU OOYy4eHUS U
JIMarHOCTHUKH;

[1K-4 — crtocoOHOCTh HCTIOIB30BaTh BO3MOKHOCTH 00pa30BaTENbHON CPEIbI ISl TOCTUKEHUS
JMYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX PE3YJIbTaTOB 00y4eHUs U 00ecIiedeHNsl KadyecTBa
yueOHO-BOCIIMTATENILHOTO MPOIIECcCa CPEICTBAMHU MPETIOAaBAEMbIX YUEOHBIX ITPEIMETOB;

[1IK-7 — crnocoOHOCTh OPraHU30BBIBATH COTPYIHHUUYECTBO OO0YYArOIUXCS, MOAAEPKUBATh UX
aKTUBHOCTb, NHUIIMATUBHOCTb U CAMOCTOSITENIbHOCTb, Pa3BUBATh TBOPUYECKUE CIIOCOOHOCTH;

[TK-11 — roTOBHOCTbH HUCITIOJIB30BATh CUCTEMATU3UPOBAHHBIE TEOPETUUECKUE U MTPAKTUUECKHE

SHAHUA OJId ITIOCTAHOBKU U PCHICHUS UCCIICAOBATCIILCKUX 3a1a4 B oOmactu O6pa3OBaHI/I$I.

Tabmua 1.

«[Inanupyemble pe3yabTaThl 00yueHHUs»

3agaun ocBoenust iucuuiuinebl | Ilnanupyemsble pe3yiabTaThl 00yuenus mo | Kox pesyabrara

THCHUTUINHE (IeCKPUITOPHI) o0y4eHUsI
(koMneTeH M)
3adaua  llomydenune  6a30BBIX | 3HATEH: Ilpoexyus 3a0ayu
TEOPETHYECKHX 3HAHUI u| - ODOyHmameHTanbHBIE  TPEACTABICHUS | HA KOMHEMEHYUU
OCBOGHHE METOJOB  peLICHHs | KBAHTOBOI ¢muxkn u wucnoms3yemsie | OK-3,  OIIK-3,
(bHSquCKHX 3a7a4 B 06macTy | MATEMAaTHIECKUE METOIBI (onepaTopHLIe); OIIK-5, [1K-2,
OCHOB KBAHTOBOM e MeToIMKY pelieHu sl TUTIOBBIX 33]1a4. [1K-4, I1K-7, TIK-

VYMmeTs: 11
-Hcnons30BaTh Oa30BLIE
MpEeACTABICHUS KBAaHTOBOW (DU3UKH JIJIst
OOBSICHEHUS CTPYKTYPBI CIIEKTPOB U
CBOWCTB aTOMOB;

(BOJIHOBOW MEXaHUKH).




-apryMEHTUPOBATh HAYYHYIO TTO3HIIHIO
Py aHATM3e MHPOPMAIIUH MTPEIMETHOM
o0Jacty;

- CTPYKTYpHUPOBAaTh

MH(OPMAIIHIO O SIBJICHUSIX MUKPOMHUPA,
WCTIOJIB3YsI HAYYHBIH METOT
HCCIICIOBAHMS;

- IPUMEHSTh Pa3HOOOpa3HbIE METOIUKH
(pu3nyeckue u MaTeMaTHICCKHE)
pelleH s TUTIOBBIX 33j1ad.

Bnanets:
-OCHOBaMH TEOPETHIECKOTO U
MaTEMaTHYECKOTO aIapara KBaHTOBOM
(busukw;

- METOJIMKOW 00pa30BaTEIHLHOMN U
KYJIbTYpHO-TIPOCBETUTEIILCKOM
JESITEeNbHOCTH B 00JacTé  (U3MKU
MHUKPOMUDA;

-METOAMKAMU PEIICHHUS 3a/1a4;
-HaBbIKAMH PEIICHUS 3a]1a4, C [IOMOIIBEO
CHCTIMATM3UPOBAHHBIX MATEMATHICCKHX
naketoB Scilab, Octave u ap.

1.5. KoHTpoOJIBb pe3y/ibTaTOB OCBOCHHMS AUCHUIIIMHBI.

B xome wu3ydeHus JUCHMIUIMHBI MCHOJB3YIOTCS TaKU€ METOJAbI TEKYILEro KOHTPOJIS
YCIIEBAEMOCTH KaK YCTHBII OIpocC, peleHue (U3NYeCKUX 3a/1ad, BBIMOJIHEHUE KOHTPOJBHBIX
pabot. @opMa UTOrOBOrO KOHTPOJIS — IK3aMEH.

O1neHOYHBIE CpPe/ICTBA PE3YJIbTATOB OCBOEHUS AUCLUIIIINHBI, KPUTEPUU OLIEHKH BBIMOTHEHUS
3aJlaHuil  TpeAcTaBlieHbl B pasfene «®DoHABI OLEHOYHBIX CpPEACTB M IIPOBEICHUS
MIPOMEXYTOUYHON aTTeCTallMK>». - pelleHre (U3NYECKUX 3a/ay, YCTHBIM ONpocC, BHIOJHEHUE
KOHTPOJIbHBIX paloT.

1.6. Ilepedyenb o00pa3oBaTeIbHBIX TEXHOJOIWH, MCIOJb3yeMbIX IIPH OCBOCHHUH
AUCHUILINHBI

CoBpeMeHHOe 0Opa3oBaTeNbHbIE TEXHOJIOIMH. B mpolecce OCBOGHHS AUCHUILTUHBI
UCMOJB3YIOTCS pa3HO0Opa3Hble BUIBI JESITEILHOCTH 00YYarOIUXCsl, OpraHu3alliOHHbIE (POPMBI
U MeTonbl OOydYeHHUs: JIEKIIMH, CEMUHAapCKUe W JabOpaTOpHbIE 3aHATHSA, CaMOCTOSATEIbHas,
UHIUBUAyalIbHAss WU TpynnoBas (opmbl opraHuzanuu ydeOHoOH nestenbHOCTH. OcBoeHUE

JUCHUIIIMHBI 3aKaHYNBACTCA SK3aMCHOM.



2. OPTAHU3AIIMOHHO-METOANYECKHUE JOKYMEHTbBI
2.1. TexHoJiornyeckasi Kapra o0y4eHusi JucuuIInHe «BoiHoBasi MexaHuKa»
Jis1 00y4arommuxcs o0pa3oBaTeIbHOH MPOrpaMMbl
Hamnpasnenue noarorosku 44.03.05 Ilemarornueckoe oopa3oBaHue,
HamnpaBJIeHHOCTH (Ipouiib) 06pazoBaTesbHOM MporpaMmbl OU3UKA U TEXHOJIOTUS

1o 04YHOI (hopme 00yUeHUs1



HanmenoBanue Bcero AyaUTOpPHBIX YacoB Breayn | @opmsl
MOJyJIeH, pa3/IesioB, YaCoB | peero | Jlex- | Cem | Jla6o- | HTOP- | KOHTpO
TeM wnit | umap | par. HBIX st
ckux | pabor | '1acoB
Moayasb 1. Mamemamuueckue 0CHO8AHUA KEAHMOBOU MEXAHUKU U HA308ble Modeau
1.1. OcHoBHbIE 12 4 2 - 2 8 YcTHbl
i
MOJIOKEHUS W TIOHATHUS
orpoc.
KBAaHTOBOU MEXaHUKHU. Pemen
ue
BosnoBas HKLHS
ymxn buznue
Omnepatopsl CKHX
3ajad.
(bu3NYeCKUX  BEIHYUH
KonTpo
CrnektpanbHas 3aaaya JbHAs
. pabora
SIBHBIN BUJ ONIEPATOPOB
(U3HYECKUX  BEIIMYUH
CocrosiHus c
orpeaeNeHHbIMU
3HAYCHUSIMU
(bU3HYECKON BEITUIMHBI
CooTHoleHne
HEOIPEIEIIEHHOCTEM.
1.2 KsanToBas 12 4 2 - 2 8 YcTHbI
i
JMHAMUKa YpaBHEHHE
orpoc.
[Ipenunrepa. Pewren
ue
CranuoHapHsle
¢uznue
COCTOSIHUSI. YpaBHEHUE CKUX
3a/1au.
HETIPEPBHIBHOCTH.
KonTpo
Junamuka CpEeIHMX JbHas
pabora
(GU3MYECKUX BEJIHYHH.
Teopembr  Dpendecra.
3aKOHbl ~ COXpaHEHUS.
CBsi3b CUMMETpUU C
WHTErpajlaMu
JIBKEHUS.
1.3. T'apmonmueckuit | 12 6 2 - 4 6 YcTHbI
i
ocuuiuiATop. Onucanue
oTIpocC.
Ha SI3bIKE OIEepaToOpOB Peuien
OXKICHUS u 1e
P duznue
yHUUTOXKEeHHsI. CHekTp CKUX
3a/1au.
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JHEpIuy, IJIABHOE KonTtpo
JbHAs
KBaHTOBOE YHCIIO. pabora
BonHoBbele  pyHKIUM.
CpaBHeHue
KJIACCUYECKOI0 U
KBaHTOBOT'O
TrApMOHUYECKUX
OCLMJIIISITOPOB.
Teopema BHpHaa.
[IpaBuiia otbopa.
HNuTencuBHOCTD
JUIIOJIBHOTO
U3ITyYEHHUS.
1.4.  TIlpsmoyrompHas | 10 YcTHbI
i
NOTEHIMaJbHas  sIMa onpoc
(cranoHapHbIe Pemen
ue
COCTOSIHHUSI). usiac
[TpoxoxaeHne YacTUITBI CKHUX
. 3ajad.
gyepe3 MPSMOYTOJIbHBIN KoHTpo
MOTEHIMATIbHBIN JbHAs
abota
Oapbep. p
Koadppunuents
MIPOXOXKICHUS u
OTPAKEHHUS.
15. Jsmwxkenune | 10 VYcerHbBI
i
JaCTHUIIBI B onpoc
chepuuecku- Pemen
ue
CUMMETPUYHOM  IIOJIe usne
(IMCKpETHBIA CHEKTD). CKHX
3ajad.
CobcTBEeHHbIE 3HAUEHUS a
Kontpo
(rmaBHOE ~ KBAaHTOBOE JbHAs
paborta
4Hucao,  opOuTaNbHOE
KBaHTOBOE qHCIIo,

MAaroimTHOC KBAaHTOBOC

YHCII0) U COOCTBEHHBIC




¢byHkuuu (cepuueckue
u paauanbHbIE).
[IpencraBnenue 0
«KBAaHTOBBIX OPOUTAXY.
Mopayasb 2. Onucanue peanbHvlX MUKPOCUCHIEM
2.1. JBmwxenue | 10 4 2 - 2 VYcerHbBI
71
YaCTHULbI B
ornpoc.
KYJIOHOBCKOM oJie Pemen
. ue
(IMCKpETHBIA CHEKTD). usiac
ATtoMm BOJOpOA. CKHX
CnexTpaibHble  Ccepuu SR
KonTtpo
Jlaiimana,  banbMmepa, JIbHAS
[Tamena. CrexTpsl padora
BOJOPOJIOTIOA00HBIX
aTOMOB.
2.2. Croun onextpona. | 12 6 2 - 2 YcTHbI
YpaBHeHue [Taynu. 171
Dddekt 3eemana. orpoc.
Pemen
ue
¢uznue
CKUX
3az1ad.
2.3. Onpir llrtepna u | 8 4 2 - 2 YcTHbl
I'epnaxa 151
OIpoc.
Pemen
ue
buznue
CKUX
3azad.
2.4. Teopus | 12 4 2 2 YcTHbI
BO3MYIIICHUN 6e3 1%}
BbIpOKIeHUA. Teopus OIIpocC.
BO3MYLIEHUN c Pemen
BBIPOXKJIEHUEM. ue
IIpumep. Pacuennenue duznue
JBYKPaTHO CKHX
BBIPOXK/IEHHOTO YPOBHSI. 3az1ad.
KonTtpo
JbHAs
paborta




2.5. ToxnecrBennsie | 10 4 2 2 6 VYcTHbI
i
gactuupl. Cummerpus
orpoc.
BOJIHOBOM byHKIMH Pemien
TOXKIECTBEHHBIX 1e
A buznue
YaCTHII. bo3onml, CKHX
3ajad.
dbepmuonbl.  [IpuHIUO A
[Taymnu.
I'enuenoioOHbI aTOM.
Hroro 108 42 20 - 22 66

2.2. Conep:xanne OCHOBHBIX Pa3/ieJioB U TeM JUCUHMILIHMHBI
Moayas 1.

Tema 1.1. OcHOBHBIE NIOJIOKEHUS U TIOHATUSI KBAHTOBOW MEXaHUKHU.
BonnoBas ¢yakmus Omnepatopsl  gusndeckux BenmuuuH CriekTpanbHas 3amada  SIBHBIA  BHI
orepaTopoB (Qu3udecknx BenuduH COCTOSIHHSI C ONPEICIICHHBIMH 3HAYCHHUSIMH (PH3UIEeCKO

BeanunHb COOTHOIICHUE HCOHpeHeHeHHOCTCﬁ.

Tema 1. 2. KanToBas quHamuka Y pasHenue [lpeaunarepa. CTrannoHapHble COCTOSHUS. Y paBHEHHE
HenpepelBHOCTH. JlMHaMuka cpenHux (GuU3MYecKux BelUyuH. Teopembl OpeHdecta. 3aKOHbBI

COXpPAaHCHUA. CBs3b CUMMCTpPUH C UHTCTpaJlaMU IBHIKCHUSA.

Tema 1.3. Tapmonmueckuid ocumiuisaitop. OmnucaHwe Ha S3BIKE ONEPATOPOB POXKICHHUS W
yHUUTOXEeHUs. CHEeKTp 3HEepruM, riaBHOE KBaHTOBOe uucio. BonHoBble QyHkuuu. CpaBHeHHE
KJIACCHYECKOT0 M KBAHTOBOI'O FapMOHUYECKHUX OCHMILIATOpoB. Teopema Bupuana. [Ipasuna otdopa.

HMHTEHCUBHOCTD IUIIOJIBHOIO H3JIYyYCHUS.

Tema 1.4.1. TlpsmoyronbHas MOTeHIMadbHAs sMa (cTanMoOHapHble cocTosiHus). I[Ipoxoxaenue
YaCTHUIIBl Yepe3 MPsIMOYTOJIbHBIN MOTEHLIUAIBHBINA Oapbep

KoaduureHTs! NpoXoxKAeHUS U OTPasKEHHSL.

Tema 1.4.2. JIBuxeHue 4YacTHIBI B CPEPHUUCCKU-CUMMETPUIHOM TMOJIE (IUCKPETHBIA CIIEKTD).
CoOcTBeHHbBIE 3HAaUeHUS (TJIaBHOE KBAaHTOBOE YMCIIO, OpPOUTANIbHOE KBAaHTOBOE YMCIIO, MATHUTHOE
KBaHTOBOE YHCIIO) U coOcTBeHHbIe (pyHKIUM (cepuueckue u paauanbhbie). [IpencraBnenue o

«KBaHTOBBIX OPOUTAX).
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Moayasb 2

Tema 2.1. ]IBw>keHHE YaCTHUIIBI B KYJIOHOBCKOM I10JI€ (IMCKPETHBIN CIIEKTP)
Atom Bomopona. Cnekrpanbuble cepuu Jlaiimana, bBanbmepa, Ilamena. Cnekrtpsl
BOJIOPOJIOTIOOOHBIX aTOMOB.
Tema 2.2. Cniun anektpoHa. Ypasuenue [laymu. Dddext 3eemana
Tema 2.3. OnpiT lTepHa u ['epnaxa
Tema 2.4. Teopust Bo3MyLIeHUN 0€3 BRIPOXKICHHS. Teopus BO3MYIIEHHH ¢ BeIpoxaeHueM. [Ipumep.
Paciienyienue 1ByKpaTHO BBIPOXKJIEHHOTO YPOBHS
Tema 2.5. ToxnecTBEHHBIE YaCTULIBI.
CumMeTpusi BOTHOBON (DYHKIIMU TOXAECTBEHHBIX YacTull. bo3onsl, pepmuonsl. [Tpunuun [aynu.
I'enuenonoOHbII aToM
Tema 2.6. DneMeHTHI TEOPHH HM3Iy4eHHUs. BeposATHOCTH MepexoJ0B MOJ ICHCTBHEM BHEUIHETO
Bo3myiieHus. [IpaBuna orbGopa s W3MydeHHs W TOTJOUIeHHS cBeTa aToMoM. CoOOTHOIIEHHE
HEONPENENIEHHOCTEN AJI SHEPTUH U BpeMeHU. EcTecTBeHHas! IMpUHA YPOBHEM.
2.2. MeToauyeckne peKOMeHIAMM M0 OCBOEHUI0 JAUCHUILINHBI «BosiHOBasi MexaHMKa» 1JIsl
o0yyaromuxcst 00pa3oBaTeIbHOI NPOrpaMMbl
Hanpasnenue noarorosku 44.03.05 «Ilenarorudeckoe oopazoBanue (5 jeT), HAMPaBIEHHOCTh
(mpo¢uib) oOpazoBaTenbHOW mporpaMMbel DHU3MKAa M TEXHOJOTHS MO OYHOH ¢opme

o0yueHust

Padora ¢ TeopeTnyecKkuM MaTepuaIoM
BaxxHoe MecTo B OCBOGHMHM Marepuajga [0 Kypcy KBaHTOBOW (DM3MKM  OTBOJUTCS
CaMOCTOSITENIbHOW paboTe CTYJEHTOB BO BHEAYJUTOPHOE BpEMsS C MaTepHallOM, H3JIOKEHHBIM B
PEKOMEHIyEMOM JUTEpaType M HWHTEPHET-UCTOYHHMKAX. be3 3HAHMS MaTeMAaTHYECKHX METOIOB U
TEOPETUYECKOT0 Marepuaiga  MPEeIMETHOM 00JacTé HEBO3MOXKHO  BBITIOJIHEHUE 3alaHuN
CBSI3aHHBIX C pEIICHHEeM pPa3HOOOpa3HbIX 3ajgad (U3MKKM MHUKpoMupa. [locemenue cryaeHTamMu
JICKOUMOHHBIX U J'Ia60paTOpHBIX 3aHATUH SIBIIIETCS 00I3aTEIbLHBIM.
3. KOMIIOHEHTHI MOHUTOPUHT A YYEBHBIX JJOCTUKEHUM
CTYIEHTOB
3.1. TexHoJioru4eckasi KapTa peiiTHHra JTUCHUILVINHBI «BoTHOBasi MeXaHHKa»

HaumenoBanue Hamnpasnenue noaroToBku ¥ ypoBeHb 00pa30BaHusl. KomnuuecTtso
TUCIUILTUHBI/Kypca | Ha3BaHue mporpammbl/HanmpaBlieHHOCTH (TIPOGUIIs) 3aYETHBIX STUHUIL
00pa3oBaTesIbHOM MpOrpaMMbl
BonnoBas mexanuka | 44.03.01 [Tenarormueckoe oOpa3oBaHme 3
/BakanaBpuar HamnpaBneHHOCTh (mpodunn)

o0Opa3oBaTenpHON mporpaMMbl Pu3nka
CMeXHBIC TUCIHUILIMHBI 110 YIeOHOMY TUTaHY
[IpeamectByromue: Marematuka, Mudopmatuka, O6mas ¢pusuka, AtomHas ¢puszuka, Kimaccnueckas

MCXaHHKa
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[Tocnenyromue: OcHOBBI TeopeTudeckod (u3uku (du3mka TBEpAOTO Tena, (U3MKA sApa H
HJIEMEHTAPHBIX YACTHII, CTATUCTHYECKAs (PU3UKA)

BA30BBIM MOJTYJIb Ne 1.
dopma paboThr* KomuecTro 6amios 100%

min max

Tekymas padora YcTHBII onpoc 1 3
JlaGopaTopHbie pabOThI
(pemenue (hru3HYECKUX 9 14
3a/1a4)

Pemenus 3agau nis
CaMOCTOSITEIILHOM PabOTHI

10 19

[IpomexyTOUHBIN KoHnTponbHble paboThl

9 10 14
PEUTHHI-KOHTPOJIb
Hroro 30 50
BA30BBII MOIYJIb 2..
®opma paboTsl KonnuecTBo 6amnoB
min max
Texymas padora Y CTHBIH onpoc 1 3
JlaGopaTopHbie pabOThI
(pemenue (hu3NYECKUX 9 14
3a/1a4)
Pemenwus 3amau ans
M 10 19
CaMOCTOSITEJIbHON PabOThI
[IpomexxyTOouHBIN KoHnTpoabHble paboThl 10 14
PEUTHHT-KOHTPOJIb
Hroro 30 50
O0111ee KOJIMYECTBO OAJIOB MO TUCHUIUIMHE min max
(o uToram u3yueHus BCceX MoJIyJiel, 6e3 yuera
JIOTIOJTHUTEIILHOTO MOJIYJISI)
60 100

CooTBeTCTBHE PEITUHHIOBBIX 0AJIJIOB M AKAAeMHUYECKON OLIEHKM:
50 GanioB — JOMYCK K SK3aMEHY

60—72 — yTOBJIETBOPHUTEIHLHO

73-86 — xoporo

87-100 — oTyimuHO
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MHHHCTEPCTBO OEPAIOBAHHA H HAYKH POCCHHCKOH

PEJEPAITHH
fpeaepaiEHOE TOCYIAPCTEEHHOE GHYIKETHOE ODPAIOBATENLHOE YUPeK IeHHE
BRICIIETD OOPaI0BAHNA

sKpacuoapekiii rocyIapcTReHHB negarormnuec kil vIEHBepeuTeT
us. B.IL Acraduenas
HHcTaTyT sartemMaTHi, fiameEd, nHQopMaTHER
{HAMMEHOBAHNE HHCTHTYTA |||;:h_'.-.ll.h:|;:|
Fadenpa ¢uankn 0 METOMHER 00y YeHHA IHIHKES
| HAHMEHOBAHHE h-:u.l';ll.'.1|'lul

YTBEFAJIEHD ONOBPEH
Hil 13CeIAHNEH Kadeape HA SACETAHRH HAY4HO-METOIHYECKOrD COBETA
[Mpororan Ne 03 COEUHANEHOCTH {HANPARTEHHA NOArOTORKH)
o7 wllSe Honopa 2016 1. g MpoTowkon Ne 03 -

%L oT w23n Hoabpa 2006 1. 27

®OH/J OHNEHOYHbLIX CPEIACTB
JUISl TIPOBEJICHUSI TEKYILEr0 KOHTPOJISI ¥ IPOMEKYTOYHOM aTTECTalluA
oOyyaromuxcst 1o AUcuuIuIiHe «BoJHOBas MeXaHUKa»
Hanpasnenne noaroroBku 44.03.05 «Ilegarorumueckoe o0pa3zoBaHue», HAIPABICHHOCTH

(mpoduiip) oOpazoBarenbHOM porpamMMbl Ou3KKa U TEXHOJIOTUS

Kpamudukanus: GaxanaBp

)
&

CocTaBHUTEND: Jlorunos B.M., mpodeccop xadeaps! pu3uku u
METOANKU 00yueHus hpusuke

1. Ha3nauenue ¢oH/Ia OLlEHOYHBIX CPEACTB

1.1. Henpto cozpanuss POC agucumruinHbel «BonHOBas MexaHUWKa»  ABJSETCS OIpPEIEICHUE
COOTBETCTBUSI Y4EOHBIX JOCTHKCHHN OOYYaroIIMXCs 3alNTAHUPOBAHHBIM pe3yJbTaTaM OOYy4YeHHUS
u tpedoBanusm OIIOIT BO, PITJI «BomHoBast MexaHuKa».

1.2. ®OC no gucuumimae «BonHOBasg MEXaHUKa» peNIaeT 3aJ1auH:

1.

yIpaBJIeHUE IPOLECCOM MPHOOpEeTeHHsT OOydYaromMMU HEOOXOIUMBIX 3HAHUHM, YMEHHH,
HaBBIKOB U (opmupoBaHus KomnereHwi, onpeaeneHHbx B @I'OC BO «ObpazoBanue u
nejaroruyeckie Hayku» 1o HampaBieHuto OakanaBpuata 44.03.05 Ilemarormueckoe
obpazoBanue, mpopuis KOU3UKa U TEXHOJIOTHS»;

ynpasieHue nporeccom aoctwxenus peanuzanun OIIOIT BO, onpeneneHHbIx B Bue Habopa
KOMIICTCHITN;

OLIGHKA JIOCTMKEHHUH OOydYarolmuxcsi B TMpolecce M3Y4YCHHs AUCHUILINHBI «BosHoBas
MEXaHHKa» C ONpeAeJeHHEM pe3yJbTaToOB U IUIAHUPOBAHHWE KOPPEKTUPYIOLIUX
MEpPOIIPUATHH;
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4. obecrieueHne COOTBETCTBHS PE3yIbTaTOB 00yUYeHUs 3a1auaM Oyaymien mpodeccuoHaaIbHOM
ACATCIIBHOCTH 4YCPC3 COBCPIICHCTBOBAHUC TPAAUIMOHHBIX U BHCAPCHUC HWHHOBAIIMOHHBIX
METO/I0B 00y4eHHUsi B 00pa30BaTeNIbHBINA MPOIIECC;

5. coBepIICHCTBOBAaHUE CAMOKOHTPOJISI U CAMOIIOATOTOBKH O0YYarOIINXCS.

1.3. ®OC pa3zpaboTan Ha OCHOBaHUM HOPMATHBHBIX JOKYMEHTOB:

v denepanbHOTo rocy1apCTBEHHOI0 00pa30BaTeIbHOIO CTaH1apTa BbICLIEro 00pa30BaHUs 110
HanpaBieHuto nonarotoBku  44.03.05 Ilemarormueckoe oOpasoBanue. IIpodwmis: duszuka u
texHosiorus. Kpanudukanus: bakanasp.

v [Tonoxenus o ¢opmupoBaHuu (OHAA OLEHOYHBIX CPEIACTB JUISI TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH, IPOMEXKYTOUHOW M HMTOrOBOM arTecTaluu oOydyarolluxcs MO0 00pa3oBaTebHBIM
porpaMMaM BbICIIETO 0Opa3oBaHMs — IIporpaMmaM OakajlaBpuaTa, Iporpammam CHELHUaINTETa,
nporpaMMaM MarucTpaTypbl, HOporpaMmaM IOATOTOBKM HAy4YHO-NEJIAarorMyeckux KaJpoB B
aciupanTtype B (eaepalbHOM TOCYIAapCTBEHHOM OIOJDKETHOM OOpa30BATEIbHOM YUPEKICHUH
BbIcIIero obOpasoBanust «KpacHOspcKuil rocyaapCcTBEHHBIN Nearornueckuii yuusepcutet uM. B.I1
ActadpeBa» u ero unmanax.

2. IlepeueHb KoOMIETEHUMH ¢ YyKa3aHueM »JTanoB uX GopMUpPOBaHUS B Npouecce
AUCHHUILIHHBI

2.1. IlepedeHp KoMIeTeHIMH, POPMUPYEMBIX B IIPOLIECCE AUCIHUIIINHBL

OK — 3 cmocoOHOCTBIO HCIIONIB30BaTh E€CTECTBEHHOHAYYHbIE M MAaTEMaTHUECKHE 3HAHUS IS
OPUEHTHUPOBAHMUS B COBPEMEHHOM MH(OPMALMOHHOM IIPOCTPAHCTBE;

OIIK — 3 TrOTOBHOCThIO K  IICHMXOJIOTO-TIEJarOTMYECKOMY  COINPOBOXACHUIO Y4eOHO-
BOCITUTATEIbHOTO IIPOLIECCa;

OIIK — 5 BnageHMeM OCHOBaMHU NPOPECCHOHATBHOW 3TUKH U PEUYEBOU KyJIbTYpOU;

I[IK — 2 cnocoOHOCTBIO HCHOJB30BATh COBPEMEHHBIE METOJbl W TEXHOJOTHUH OOYy4YeHUs U
JTMarHOCTHKU;

IIK — 4 cnocoOHOCTBIO HCIIOJIB30BaTh BO3MOXHOCTH 0OpPa30BaTENbHON Cpeibl I JTOCTUKEHUS
JUYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX PE3YyJIbTaTOB O0yUEHHUS U 0OeCIeueHHUs] KauecTBa
y4eOHO-BOCIIMTATEILHOTO MPOLEcca CPeICTBAMH MPENOAABAEMBIX YUEOHBIX TPEIMETOB;

I[IK — 7 cnocoOHOCTBIO OPraHU30BBIBATH COTPYAHMYECTBO OOyYaIOLIUXCS, MOAAEPKUBATh HX
aKTUBHOCTb U CaMOCTOSITEIbHOCTb, Pa3BUBATh TBOPYECKHE CIIOCOOHOCTH;

IIK — 11 roToBHOCTBIO HMCHOJIB30BaTh CUCTEMATHU3MPOBAHHBIE TEOPETHUUECKUE W IPAKTUYECKHE
3HaHUS JUIS TIOCTAHOBKM M DPELIEHUs UCCIe0BaTeIbCKUX 3a7a4y B 006JacTh 00pa3oBaHusl.

2.2. Jtanbl (pOPMUPOBAHNS U OLIEHUBAHUSI KOMIIETEeHI[UI1

Komnerenmus Oransl popmupoBan] Jucuuniannsl, npakTukl Tum koHTpouss | OueHouHoe
KOMIIETEHIINH Y4acTBYIOLINE B cpeactso/KVMpbl
dbopMupoBaHUH
KOMIIETEHIINH Home| dopma
OK-3 — cnocobHOCTh | OpHeHTHPOBOYHBIH | MHpopMannonHsle TEKyIUI 6.1 | OtBetsl Ha
UCTIONIb30BaTh TEXHOJIOTHH B KOHTPOJTb BOIIPOCHI
€CTCCTBCHHOHAYYHBIC | KOrHUTHUBHBIN 06pa3OBaHI/II/I TeKyHmﬁ 6.2 3a1a4u
U MaTeMaTHYECKUE OcHoBbI KOHTPOJTb
3HaHMA I ~—| MaTeMaTH4eCKOI
MPaKCUOIOTUYESCKHI IpoMeXyTouHa| 6.3 | KOHTPOJIbHS
OpPUEHTUPOBAHUS B
aTTecTanus
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COBPEMEHHOM
MH(POPMALMOHHOM
MIPOCTPAHCTBE

pediekcuBHO-
OLICHOYHBIN

00paboTKH
uHbOopMauu
EcrecTBeHHOHayuHast
KapTHUHA MUpa
MeTtoauka o0yueHus
¢busnke

BBoanbIii kKype hu3uku
Nudopmartuka
Mexanuka
DIeKTpoANHAMHUKA
Onruka
DJIEKTPOTEXHUKA
MonekynspHas puzuka
MaruHoBegeHre
OcHOBBI
POOOTOTEXHUKH
OCHOBBI TEOpUU
MIPOYHOCTH
Teopetnueckas
MeXaHHMKa
MarepuanoseneHue
CoBpeMeHHOE
MIPOU3BOICTBO
OCHOBBI cUCTEM
pa3paboTku
BUPTYaJIbHbIX
mpudopoB

OCHOBBI CUCTEM
MH)KEHEPHBIX
BUPTYaJIbHbIX
WHCTPYMEHTOB
YpaBHeHus
MaTeMaTH4eCKOU
busnKu
Maremarnyeckast
¢busnka

KBanroBas ¢uzuka
AtomHas puszmnka
YacTHble BONPOCHI
METOJIMKU 00y4eHuUs
busuke
JlonoaHUTENbHBIE
TJIaBBI TEOPUU U
METOJIMKHA 00yJeHUs
busuke
Cunepreruka

[Mudpossie
o0OpazoBaTenbHbIE

pecypcbl
Teopus
OTHOCHUTEIIEHOCTH
I'paduka
Cucremsl
KOMITBIOTEPHOTO
YepueHUst

IPOMEXKYTOUHA
aTTecTauus

6.4

9K3aMCH
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®dusuka TBEpIOro TeIa
duznka
KOHJIEHCUPOBAHHOTO
COCTOSTHUS
KomnbroTepHoe
MOJIETTUPOBAaHUE
(bu3nYeCKUX SBICHUIN
Kommnbroteproe
MOJIETTUPOBAaHUE
buzngecKux
IIPOLIECCOB
Knaccuueckas
MeXaHHKa
AHnanutuyeckas
MEXaHHUKa
Craructuueckas
busnka
Cratuctuueckue
MeTOAbI B pu3nKe u
TEPMOJUHAMHKE
ITpakTHKyM 110 pelIeHUK]
busnueckux 3agay
(MeToauka

o0Oy4deHus)
ITpakTukym o
PELIEHUI0
OJIMMITUA/THBIX
dusnueckux 3agau
Pagnorexnnka
DNEeKTpOHUKA
ActpoHoMust
AcTpodusnka
UNnxenepHoe
MPOEKTUPOBAHUE U
IU3anH

TpexmepHoe
MOJIETUPOBAaHUE
OxpaHa Tpyna u
TEeXHHKa 0€30MaCHOCTH
Ha MPOU3BOJICTBE U B
TIKOJIE

AKTyaJIbHbIE BOIIPOCHI
OXpaHbl Tpyia U
TEXHHUKH 0€301TaCHOCTH
Ha TIPOW3BOJICTBE U B
HIKOJIE

TexHuueckoe
MOJIETUPOBAaHUE
CoBpeMeHHOE
TEXHUYECKOE
MOJIETTUPOBAaHUE
DneMeHTapHas Qu3nKa
[IpakTrka no
MIOJTyYEHUIO

TIICPBUYHBIX
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Mpo¢eCCUOHATBHBIX
YMEHHI U HABBIKOB, B
TOM YHCJIC TEPBUYHBIX
YMEHUH U HaBBIKOB
Hay4HO-
HCCIIEIOBATENBCKON
JIeATeNbHOCTH
[Temarormueckas
MPaKTHUKA
l'ocynapcTBeHHas
HUTOTOBAs aTTECTAIINS
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OIIK-3 — roTroBHOCTH
K IICUXO0JIOTO-
Mearoru4eckoMy
COIIPOBOYXKICHHUIO
y4eOHO-
BOCIIUTATEIBLHOIO
npoiiecca

OpUEeHTHUPOBOUHBIH | IIcuxomnorus TEeKYIIUN 6.1 | OrBer Ha
MeToauka KOHTPOJIb BOIIPOCHI
KOTHUTHUBHBIH 00yueHus huznke TEKYILHI 6.2 | 3agauu
COBpeMCHHBIe KOHTpPOJIb
IIPaKCHOJOTHYeCKHi] Lo IOTOTHI OOYHCHIBL [ npomexyTouna 6.3 | Kontposbh
BBoxHblii Kype QUBHKH | arrecrammus
TexHOIOruM MaIoro MR TOFHA AR AR
eq)HeKCHBHO_ 6 3 eca lllJUlVl\/ _yLU‘Tlna IJRIANMUT
p 8 W3H aTTecTanus 6.4
OLICHOYHBIN MexaHnuka
DIeKTpoANHAMHUKA
OnTurka

MonexynsipHasi pusnka
OCHOBBI TEOpUU
MPOYHOCTH
Teoperrnueckas
MeXaHHKa
CoBpeMeHHOE
MIPOU3BOJICTBO
KBanToBas ¢pusuka
AtomHas pu3mrka
BonnoBas MmexaHuka
I'paduxa

Cucremsl
KOMITBIOTEPHOTO
YepUCHHUS

®dusuka TBEpIOro Tena
dusnka
KOHIEHCUPOBAHHOT'O
COCTOSTHUS
Knaccuueckas
MEXaHHKa
AHnanutuyeckas
MEeXaHHKa
Crartuctuueckas
¢dusuka
Craructuueckue
METO/JIbl B (PU3HKE U
TEPMOJIUHAMHKE
[IpakTuxym no
pelIeHnto GpU3nuecKux
3aaa4 (METOIMKa
o0Oy4eHus)
IIpaxTukyMm 1o
pEIICHUT0
OJIMMITHA/THBIX
buznyeckux 3anad
AcTtpoHOoMHUs
Actpodusuka
NnxenepHoe
MPOEKTUPOBAHUE U
JA3alH

TpexmepHoe
MOJIETTUPOBAaHUE
Oxpana Tpyaa u
TEXHHUKa 0€30IacHOCTH
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Ha MTPOU3BOJICTBE U B
HIKOJIE

AKTyallbHbIE BOIIPOCHI
OXpaHbI

Tpy/a U TEXHUKH
0€e30IacHOCTH Ha
MIPOU3BOJICTBE U B
IIKOJIE

DnemeHTapHas Qu3nKa
Ilenarormueckas
MpaKTHKa
[Ipenaumnmomuas
MpaKTHKa

OIIK-5 -

OCHOBaMHU

BI1aJCThb

npodeccroHaIbHOM

OTUKU U
KYJbTYPbI

peueBoit

OPUEHTUPOBOYHBIN

dunocopus
[Menaroruyeckas

TEKYLIUN
KOHTPOJIb

6.1

OTBeT Ha
BOITPOCHI

KOTHUTUBHBIA

pUTOpHKA
EcTtecTBeHHOHayuyHas

TEKYLIUN
KOHTpPOJIb

6.2

3amaun

MPaKCHOIOTHUECKUH]

KapTrhHa Mapa
Ilenaroruka
Metonuka 00yyeHus

MIPOMEKYTOUHA
aTTecTanus

6.3

KoHnTponbH

pedrexcuBHO-
OLICHOYHBIN

busuke
CoBpeMeHHBIE

HPOMCKYTOTHG

aTTecTanus

6.4

IK3IaMCH

TEXHOJIOTMH 00y4eHUs
MaremaTtuka

BBoanbiit kype puznku
Nndpopmartuka
[Tpuxknagnas
MaTeMaTHKa
TexHonornn manoro
OousHeca

Mexanuka
DOneKTpoANHaAMHUKa
Onruka
DNEKTPOTEXHUKA
MosnekynsipHasi hpu3uKa
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[IpakTuKyMmBI 11O
00paboTke MaTepraioB
MIPOMEXKYTOUHAs
aTTecTalus

OcHOBBI
POOOTOTEXHUKH
OCHOBBI CUCTEM
pa3paboTku
BUPTYaJIbHBIX
puOOpoB

OCHOBBI CUCTEM
WH)KEHEPHBIX
BUPTYaJIbHBIX
MHCTPYMEHTOB
KBanToBas ¢pusuka
AtomHas pu3mrka
YacTHble BOPOCHI
METOAUKH 00yUYEeHHUs
busnke
JlonoHUTENbHBIE
TJIaBbl TEOPUU U
METOAUKH 00yUYeHHUs
busuke
CuHnepreruka

[Tudpossie
o0pa3oBaTebHbIE

pecypcbl
Teopus
OTHOCHUTEIIbHOCTHU
I'paduka

Cucremsl
KOMITBIOTEPHOTO
YepUCHUS

®du3znka TBEPAOro Tea
duznka
KOHIEHCUPOBAHHOT'O
COCTOSTHUS
KomnberoTepHoe
MOJIETUPOBAaHUE
(bu3nyecKux sBICHUN
Kommnbrotepraoe
MOJIETTUPOBAHUE
buzngecKkux
MIPOIIECCOB
Knaccuueckas
MEeXaHHMKa
Ananutuyeckas
MEeXaHHMKa
Cratuctuueckas
¢buznka
Cratuctuueckue
METOJTbI B (DU3HKE H
TEPMOJUHAMHKE
[IpakTkKyMm o
peneHnto hU3MIecKux
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3aj1a4 (MeTouKa
o0Oy4deHus)
[IpakTukym no
peLIeHUIO
OJIMMITUA/THBIX
busznyeckux 3amad
Pannorexnuka
DNEeKTPOHUKA
ActpoHomust
Actpodusuka
NuxenepHoe
MPOEKTUPOBAHUE U
IU3aiH

TpexmepHoe
MOJEJIUPOBAHUE
Benenue nomamixero
XO03SICTBA
HNuxenepusie
KOMMYHHMKAIIUU B JOME
OnemenTapHas puznka
ITpakTuka no

MOy YEHUTIO
MEPBUYHBIX
npohecCuoHaTbHBIX
YMEHUI U HAaBBIKOB, B
TOM YHUCJIE€ EPBUYHBIX
YMEHHI U HaBBIKOB
HAy4YHO-
HCCIIEI0BATEIbCKOM
JIeSITEIIbHOCTH
[lenaroruueckas
MPaKTHKA
[Ipegaunnomuas
MPAKTHKA

Kommerenmus

Oranbl (HOPMHUPOBaH]
KOMIICTCHIIU

I[I/ICHI/IHJ'II/IHI)I, IMPAKTUK]

Y4acTBYIOIIYE B
dhopMupoOBaHUH
KOMIICTCHIINU

Tun KoHTpOJIA

Onenounoe
cpencto/KUMpbr

HOMep | hopma
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I1K-2 — ciocoOHOCTE
HCIIOJIB30BaTh
COBpEMEHHbBIC
METOBI U
TEXHOJIOTHH
oOydeHus 1
JIIMarHOCTUKU

OpueHTHPOBOYHBIN
Koruutusnbiii
[Ipakcuonoruueckuis
PednexcuBnO-
OLICHOYHBII

OcHOBBI
MaTeMaTH4eCKOU
00paboTKH
uHbOopMaIuu
EcrecTBeHHOHayuHas
KapTHUHA MUpa
[Icuxomorns
ITemaroruka
MeTtoauka o0ydeHus
busnke

MeTtoauka o0yueHus
TEXHOJIOTHH
WNndopmarnmonnas
KyJbTypa
CoBpemMeHHbIE
TEXHOJIOTUH 00yUYeHHS
OCHOBBI CHEIIMATILHOM
NeAaroruky u
MICUXOJIOTHH
MaremaTtuka
BBoaHblii kypc Gpusuku
[Ipuknagnas
MaTeMaTHKa
Mexanuka
DJNeKTpoAHAMHUKA
Onrtuka
DNEeKTPOTEXHUKA
MomnekymsipHas pusuka
MaimmHoBegeHHE
Marepuanosenenue
CoBpemMeHHOe
MIPOM3BOICTBO

TEKYILUN
KOHTPOJIb
TEKYIUN
KOHTPOJIb
IIPOMEKYTOUHA
aTTecTanus
IIPOMEKYTOUHA
aTTecTanus

6.1

6.2

6.3

6.4

OTBeT HI
BOIIPOCHI
3agaun

KonTtpor,
Has

9K3aMCH
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YpaBHeHUst
MaTeMaTH4eCKOU
buzuku
MaremMatnyeckast
¢buznka

AtomHas puzrka
I'padpuka
Cucremsl
KOMITHIOTEPHOTO
YepUCHHS

®u3zuka TBEpAOIo Tena
®uznka
KOHJEHCUPOBAHHOTO
COCTOSTHUS
KOMIIBIOTEPHOE
MOJICIUPOBaHNE
bu3nIecKux
SIBJIEHUN
Komneroteproe
MOJICIUPOBaHNE
buznyeckux
MIPOLIECCOB
Nmuranronnoe
MOJIETTUPOBAaHUE
Kinaccuueckast
MEXaHUKa
Ananutuyeckas
MeXaHuKa
Craructuueckas
busnka
CraTtuctuueckue
METOJIbI B (DU3HKE U
TEPMOJMHAMHUKE
[TpakTukym no
peueHno GU3nIecKux
3a1a4 (MeToIMKa
o0y4eHus)
MPAKTUKYM IO
pELIEHUI0
OJIMMITUA/THBIX
busznyeckux 3amad
Pagnorexnnka
DNEeKTPOHUKA
ActpoHomust
AcTpodusnka
HNuxenepHoe
MPOEKTUPOBAHUE U
U3aiH
TpexmepHoe
MOJIETTUPOBAaHUE
Oxpana Tpyaa u
TEXHUKa 0€30IacHOCTH
Ha

MIPOU3BOJICTBE U B
IIKOJIE
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AKTyaJIbHbIE BOTPOCHI
OXpaHbI TpyAa U
TEXHUKH 0€30I1aCHOCTH
Ha MIPOU3BOJICTBE U B
IIKOJIE

Texanaeckoe
MOJIEIMPOBAHNE
CoBpemMeHnHoe
TEXHUYECKOE
MOJIEIMPOBAHNE
DOnemeHTapHas QpuU3nKa
HNuKI1031uBHOE
o0Opa3zoBaHue B
KpacHospckom kpae
ITpakTuka no

MOy YEHUTO
MEePBUYHBIX
poheCcCHOHATBHBIX
YMEHHUH U HaBBIKOB, B
TOM YHCIIC TEPBUYHBIX
YMEHH U HaBBIKOB
HAy4YHO-
HCCJIeI0BATEIIHLCKOM
JIeSITEIbHOCTH
Ilemarornueckas
MPaKTUKa
[Ipenaunmomuas
MPaKTUKa
lNocynapcrBennas
HATOT0OBast aTTECTALIUA

KoMnerenmus Oransl popmupoBaH] Jucuuninabl, mpakTukl Tum koHTpouss | OneHouHOoe
KOMIIETEHIUA Y4YacTBYIOIIVE B cpenctBo/ KUMeb1
dbopMupoBaHuu
KOMITETCHITUH HOMep | hopma
ITK-4 — ciocobnocTs | OpueHTHPOBOUHBIN | MHpOpManonHbie TEKYILIUN 6.1 OtBeT H{
UCIIOJIL30BAaTh KorantuBHBIN TEXHOJIOTHUHU B KOHTPOJIb BOITPOCHKH]
BO3MOXXHOCTH I[Ipakcuonoruueckuii 00pasoBaHuK TEKYILIUN 6.2 3amaun
o0pa3oBaTeIbHOM PedekcuBHO- EcTtecTBeHHOHAYUYHAs KOHTPOITb
CPEIIBI IS OLIEHOYHBII KapTHHA MHpa nmpoMexyTodHal 6.3 Kontpor
JOCTHIXKECHUS ITenarornka aTTeCcTalusl Has
JINYHOCTHBIX, MeTtoauka o0ydeHus [POMEIKYTOUHY,
METaNpeAMETHBIX U usmre aTTecTanus 6.4 9K3aMeH
MIPEIMETHBIX
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pe3yabTaToB
00yJeHUS 1
oOecrieuyeHus
KavecTBa yueOHO-
BOCIIUTATEIHHOTO
npoiiecca
cpeicTBaMu
MPero/1aBacMbIX
Y4eOHBIX TIPEAMETOB

Metoauka o0yueHus
TEXHOJIOTHH
CoBpeMeHHbIE
TEXHOJIOTHH 00y4eHUs
BBoansiii kype puzuku
HNudopmartuka
Mexanuka
DNeKTpoANHAMHUKA
Ornrtuka
MonexynsipHasi pu3nKa
TeopeTuueckas
MeXaHHKa
MarepuanoBeneHue
CoBpeMeHHOE
MIPOU3BOICTBO
DKOHOMHKA
DKOHOMHYECKAs
TEOpHs

KBanToBas ¢pusuka
AtomHas pu3mrka
YacTHble BOIPOCHI
METOAUKH 00yUYeHHUs
busuke
JlomoHUTEIbHBIC
TJIaBbl TEOPUU U
METOAMKH 00yUYCHHUs
¢busnke

CuHnepreruka

[MudpoBbie
o0pa3oBaTenbHbIC

pecypcbl
Teopus
OTHOCHUTENbHOCTH
®du3znka TBEPAOro Tea
duznka
KOHIEHCUPOBAHHOT'O
COCTOSTHUS
Kitaccnueckas
MEeXaHHMKa
Ananutnyeckas
MEXaHHUKa
Crartuctuaeckas
¢dusuka
CraTtuctuueckue
METOJIbI B (PU3HKE U
TEPMOJIUHAMHKE
[IpakTukym no
pelIeHnto GpU3nuecKux
3a1a4 (MeTouKa
o0y4eHus)
[IpakTkKyMm o
PELLIEHUIO
OJINMITUA/IHBIX
buznyeckux 3amad
AcTpoHOMHS
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Actpodusuka

Oxpana Tpyzaa u
TeXHHKa 0€30MaCHOCTH
Ha MPOU3BOJICTBE U B
HIKOJIE

AKTyaIlbHbIE BOIPOCHI
OXpaHbl TPY1a U TEXHUKH
6e3omacHOCTH Ha
IIPOM3BOJICTBE U B
LIKOJIE
[Ipodeccnonanpuas
JIESTENbHOCTD YUUTEIS
buzuku
OnemeHTapHas puznka
ITpakTuka no
MOJTyYEHUIO
MEPBUYHBIX
npodeccuoHaIbHbBIX
YMEHHI U HaBBIKOB, B
TOM YHCJIE€ EPBUYHBIX
YMEHH U HaBBIKOB
HAy4YHO-
HCCIIE0BATENBCKON
JIESITEIIbHOCTH
[Teparoruueckas
MPAKTHKA

[TpegaunuomHas npakTu

Komnerenmus Oransl popmupoBaH] Jucuuiannsl, npakTukl Tum koHTposs | OueHouHoe
KOMIIETEHIIUU y4acTBYIOILIUE B cpeactso/KNMasl
dbopMupoBaHUU
KOMIIETCHIIUU HOMEp | (popma
ITK-7 — cnoco6nocts | OpueHTHPOBOUHBIN | EcTecTBeHHOHayuHas | TeKymIuit 6.1 OTBerT H3
OpraHM30BbIBAaTh KoraurusHsIit KapTHHA MHPa KOHTpPOJIb BOIIPOCH]
COTPYAHHYECTBO IIpakcuonoruueckuil Meronuka o0yueHus TEeKYITUH 6.2 3amaun
00y9aromuxcsl, PednexcuBno- usnke KOHTPOJIb
TOIACPKUBATE HX OLICHOYHBIN Merozuka 0bydeHus MPOMEXyTO4Ha 6.3 Kontpon
aKTHBHOCTb, TEXHOJIOTUH aTTecTamus Hast
MHUIIMATUBHOCTD U CoBpeMeHHbIE IPOMEKYTOUHA,
CaMOCTOSITEIIbHOCTb, TEXHOJIOTUH 00yUeHHUsI aTTeCTAINs 6.4 SK3AMEH
pa3BuBaTh Broanblii kypc ¢puznku
TBOpYECKHE Mexanuka
CIIOCOOHOCTH DNeKTpoJMHAMHUKA
MIPENOABAEMBIX OnTHka
y4eOHBIX IPEMETOB DNEeKTPOTEXHUKA

MonekynsipHasi pu3nKa
[IpakTUKyMBI 11O
00paboTKe MaTepraioB
KBanToBast ¢pusuka
AtomHas puszmnka

I'paduka
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CucreMbl KOMIIBIOTEPHO]
YepUyeHUs

®u3nka TBEpPAOIo Tea
®dusznka
KOHJIEHCUPOBAHHOTO
COCTOSTHUSL
KommnbroTepnoe
MOJIETTUPOBAaHUE
(bu3nYeCKUX SBICHUI
Kommnbrotepraoe
MOJEJINPOBAHUE
(hU3UIeCKruX
MIPOLIECCOB
Nmurannronnoe
MOJEJIUPOBAHUE
Knaccuueckas
MeXaHHMKa
Amnanutudeckas
MeXaHHMKa
Craructuueckas
¢dusuka
CraTtuctuueckue
METOJIbI B (PU3HKE U
TEPMOJMHAMHUKE
ITpakTukym o
pemeHno Gu3nIecKux
3aj1a4 (MeTouKa
00yueHus)

[TpakTukym no
PELIEHUI0
OJIMMITUA/THBIX
¢busnueckux 3agau
PanuorexHuka
DNEKTPOHUKA
ActpoHoMust
Actpodusuka
HNuxenepHoe
MPOEKTUPOBAHUE U
U3aiH

TpexmepHoe
MOJIEIMPOBAHNE
Benenne nomainaero
XO035ICTBA
WHxeHepHBIE
KOMMYHHKAIIMH B IOME
OnemeHTapHas pU3uKa
[TpakThKa Mo NOJyYEHHUH
MEPBUYHBIX
MpoQeCCHOHATBHBIX
YMEHHI 1 HAaBBIKOB, B
TOM YHCJIE EPBUYHBIX
YMEHUH U HaBBIKOB
Hay4HO-
HCCIIEN0BATENBCKON

JACATCIbHOCTHU
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Ilemaroruueckas
MpaKTHKa
[Ipenaummomuas
MpaKTHKa
lNocynapcreennas
HTOTOBast aTTECTALIUA

Komnerenius Oranbl hopmupoBan] Jucuurummael, mpakTuky Tur koHTpostst | OrieHouHOe
KOMIIETEHIUH Y4YacTBYIOIIME B cpencto/KUMpbr

dbopMupoBaHUH

KOMIICTCHIIU HOMED q)opMa
ITK-10 - OpuentupoBouHblii | MHbOpMaloHHas TEKYIIHi 6.1 OtBeT HY
CIIOCOOHOCTD KorantuBHEIH KyJbTypa KOHTPOJIb BOIIPOCH]]
MPOCKTHPOBATH I[Tpakcuonoruueckuii BBOIHBIA Kype Gusuku TEKYLIUN 6.2 3amaun
TPAaeKTOPUH CBOETO PediekcuBHO- MexaHnuka KOHTPOIIb
IPO(MECCHOHANBHOTO | oreHOYHBIH ONeKTpOIMHAMHKA nmpoMexyTodHal 6.3 KonTtpor,
pocTa ¥ INYHOCTHOTO Onruka aTTecTamus Has
pasBUTHS MonexynspHas $pusmka IPOMEKYTOYHA

Cospemennoe aTTecTauus 6.4 JK3aMeH

MPOU3BOJICTBO

OKOHOMHKA

DKOHOMHYECKAs

TEOpHs

KBanrtoBas ¢usuka
AtomHas puzmrka
YacTHbie BOIPOCHI
METOJIMKH 00ydeHUs
busuke
JlomoTHUTETEHBIC
TJIaBbI TEOPUU U
METOJIMKH 00ydeHUs
¢busuke

I'paduka

CucreMsl
KOMIThIOTEPHOTO
YepueHUs

®dusuka TBEpAOTO TeENa
dusuka
KOHJICHCHUPOBAHHOTO
COCTOSIHUS
Knaccrueckas
MEXaHHKa
AHamuTHUYecKas
MEXaHHKa
Craructrueckas
¢buznka
CraTtucTHuecKkue
METOJTbI B (DU3HKE H

TCPMOJUHAMUKE
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[IpakTukym no
pelieHnto Gpu3nuecKux
3a1a4 (MeToIMKa
o0y4eHus)
[IpakTukym no
PELLIEHUI0
OJINMITUA/IHBIX
busznyeckux 3amad
ActpoHomust
Actpodusuka
NuxenepHoe
MPOEKTUPOBAHUE U
JM3aiiH

TpexmepHoe
MOJIETTUPOBAaHUE
OnemenTapHas puznka
[legarornyeckas
MIPAKTHKA
[Ipenaumnmomuas
MIPAKTHKA
lNocynapcrennas
WTOTOBasl ATTECTAIMS

Komnerenis

Oransl popMHpOBaH]
KOMIIETEHIINH

JII/ICIII/IHJ'H/IHI)I, IMPAKTUK]

Y4aCTBYIOIIHE B
dhopMupoBaHUHT
KOMIICTCHIINHU

Tun KoHTpOJIA

O1eHOYHOE
cpenctBo/KUMpbr

HOMep | hopma
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IIK-11 — roTOBHOCTE
HCIIOJIB30BaTh
CHUCTEMaTHU3HPOBAHH
bI€ TEOPETUYECKHE U
MIPaKTUYECKHE
3HAHUA JUIT
IIOCTAaHOBKH U
penIeHus
HACCIEN0BATENLCKIX
3amay B 001acTu
o0pazoBaHus

OpueHTHPOBOYHBIN
Koruutusnbiii
[Ipakcuonoruueckuis
PednexcuBnO-
OLICHOYHBII

EctecTBenHoHayuyHast
KapTHUHA MUpa
Metoauka o0yueHus
¢busnke
WNndopmarnmonnas
KyJbTypa

OCHOBBI HAy4HOM
JIeSATEIIbHOCTH
CTyJIeHTa
CoBpemMeHHbIE
TEXHOJIOTHH 00y4eHUs
BBoausiii kype puszuku
Nudopmartuka
TexHomoruu Manaoro
OusHeca

Mexanuka
DNeKTpoJUHAMUKA
OnTHka
DNEeKTPOTEXHUKA
MomnexymsipHast puszuka
ITpakTHKyMBI IO
00paboTKe MaTepruanoB
OcHOBBI
POOOTOTEXHUKH
OcCHOBBI TEOpUH
MPOYHOCTH
Marepuanosenenue
OCHOBBI CUCTEM
pa3paboTKu
BUPTYaJIbHbIX
npubopoB

OCHOBBI CUCTEM
WH)XCHEPHBIX
BUPTYaJIbHBIX
WHCTPYMEHTOB
YpaBHeHUs
MaTeMaTHYeCKOM
buznku
Maremaruyeckas
¢buznka

KBanToBas ¢pusuka
AToMHas Qu3nKa
CuHnepreruka

[Tudpossie
o0Opa3oBaTenbHbIC

pecypcbl
TeopHst OTHOCUTENBHOCT
I'paduka

Cucremsl
KOMITBIOTEPHOTO
YEepUEHUS

®du3mnka TBEpAOTO TeENa
duznka
KOHJIEHCUPOBAHHOT'O
COCTOSIHUSI

TEKYILUN
KOHTPOJIb
TEKYIUN
KOHTPOJIb
IIPOMEKYTOUHA
aTTecTanus
IIPOMEKYTOUHA
aTTecTanus

6.1

6.2

6.3

6.4

OTBeT HI
BOIIPOCHI
3agaun

KonTtpor,
Has

9K3aMCH
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KomnberoTepHoe
MOJEJINPOBAHUE
(hU3UYeCKUX SBICHUMA
KomnbroTepHoe
MOJEJINPOBAHUE
buzngecKux
MPOIIECCOB
MMUTALMOHHOE
MOJIEIMPOBaHNE
Knaccuueckas
MEXaHUKa
Amnanutuyeckas
MEXaHUKa
CraTucTuueckas
¢dusuka
CraTtuctudeckue
METOJIbI B (DU3HKE H
TEPMOIMHAMHUKE
Pagnorexnnka
DNEeKTPOHUKA
AcTpoHOMHUS
AcTpodusnka
WNnxenepHoe
MIPOEKTUPOBAHUE U
JU3aliH

TpexmepHoe
MOJICIUPOBAHNE
Benenne nomaniaero
X034iCTBa
Nuxenepusie
KOMMYHHUKAIMH B IOM€
OnemenTapHas puznka
ITpakTuka no

MOy YEHUIO
MEPBUYHBIX
poheCcCHOHATBLHBIX
YMEHUH U HaBBIKOB, B
TOM YHUCJIE€ EPBUYHBIX
YMEHUI U HABBIKOB
HAy4YHO-
HCCIIEIOBATENBCKON
JIeATeNTbHOCTH
Ilegarornueckas
l'ocynapcTtBenHas
WTOTOBas aTTECTALINS
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3. ®oHJ OLIEHOYHBIX CPEACTB IS IPOMEKYTOYHOM aTTeCTALMH

3.1. ®oHAB OIEHOYHBIX CPEACTB BKIOUAIOT: Bonpocwl K ox3ameny, Bonpocvlr o0ns
camocmosamenvHou pabomsl, 3adauu 01a camocmoamenvrol pabomvl, Konmponshvie pabomei.
3.2. OueHouHbIE CpeCTBa
3.2.1. OueHouHoe CpeACTBO Bonpocel K 3K3aMeHY
Kputepun onieHnBanus o OLIEHOYHOMY CPENCTBY Bonpocul k ax3ameny
KOMIICTCHIINN c(hOpMHUPOBAHHOCTH c(hOpMHUPOBAHHOCTH c(hOpMUPOBAHHOCTH
KOMITETEHIIUIA KOMIIETCHIINH KOMIIETEHIINH
(87-100 6asm0B) (73-86 GamioB) (60-72 6amioB)
OTJINYHO XOPOIIO YJIOBJIETBOPUTEIHHO
OK-3, OIIK-3, OIIK-5, | OtBer Ha Bompockl | OTBeT Ha Bompockl | OTBET Ha BOIIPOC
I1K-2, IIK-4, T1IK-7, 3K3aMEHAIIHOHHOT'O SK3aMEHAIIHOHHOTO 3K3aMEHAIIHOHHOT'O
[K-11 ounera TIOJIHBIN, | OMiIeTa yJOBIETBOpSET | Omiiera B IeJIOM
IIPABWJIBHBIMN, yxKe HA3BAHHBIM | IIPABWJIBHBIN, HO
MOKA3bIBAET, 9TO | TpeOOBAaHUSAM, HO €CTh | HEYETKO
o0yyaromuics HETOYHOCTH B | opmynupyroTes
MPaBHIILHO U | MI3II0)KEHUH  (AKTOB, | IOHATUSA, UMEIOT MECTO
HCUYEPTBIBAIOIIIE OTpe/IeTICHUY TIOHSITHH, | 3aTPpyJHEHUS B
pacKphIBaeT 00BSCHEHUH CaMOCTOSITEIbBHOM
COJIepKaHUE BOIIPOCOB, | B3aUMOCBSI3EH. 00BSICHEHUH
KOHKpeTusupyer  ux | Oanako, B3aMMOCBSI3EH,
(haKkTHYECKUM 00y4JaroOmuUnCcss MOXET | HEMOCJIeI0BaTEIbHO
MaTepHajIoM. JIETKO YCTPAHUThH | U3JIAraeTcsl MaTepua
HETOYHOCTH o

JTOTIOJTHUTEIHLHBIM u
HaBOJSIIIUM BOIIPOCAM
MIPENoaaBaTeIsl.

* Menee 60 6ay10B — KOMITETEHITHS HEe C(hOPMUPOBAHA.
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3.2.2. Ouenounoe cpeacTBo Koumpoavhvie pabomsi

Kputepuu onieHnBanus o olieHOYHOMY CpencTBy KoumponbHule pabomol

dopmupyemblie Bricoknii ypoBeHb IIponBunyTHINA bazoBrlil ypoBeHB
KOMIIETEHIINU c(OpMHPOBAHHOCTH YPOBEHb c(OpMHUPOBAHHOCTH
KOMITETCHIINI c(hOpMHUPOBAHHOCTH KOMITETEHIINI
KOMIIETEHLIUH
(87-100 6amnoB) (73-86 GaioB) (60-72 GamnoB)
OTIIMYHO/3a4TCHO XOpOIIIO /3a4TEHO YIOBJICTBOPUTEILHO/3aYTEHO
OK-3, OIIK-3, 18-20 BepHo | 15  —17  Bepuo | 10 —14 BepHo pemennnix
OIIK-5, IIK-2, IIK- | pereHHbIX PELIEHHBIX KOHTPOJILHBIX 3a[aHUN
4, HK-7, [1IK-11 KOHTPOJIbHBIX KOHTPOJBHBIX (33.,[[3.‘-1)
3a/1aHui (3a1a4) 3ajannii (3a/1a4)
MakcumanbHbli 6ana B 2 MOLyJISIX 28 (100% ny1st TaHHOTO OIEHOYHOTO CPEICTBA)

* Menee 60 6ay10B — KOMITETEHIHS HEe C(hOPMUPOBAHA.

4. ®oHJ OLIEHOYHBIX CPEACTB VI TeKYLIero KOHTPOJISA YCIeBaeMOCTH

4.1. ®oHABI OLEHOYHBIX CPEICTB BKIKOYAIOT: [lepeuenv 60npocos 01 camocmosmensHol
pabomol, 3aoayu O CAMOCMOAMENbHO2O peuieHuss (B COOTBETCTBUH C TEeXHOJIOrMYeCKOM KapTou
peiituHra nucuuiInHel Pabodei mporpaMmsbl AUCHUIIIMHEI).

4.2.1. Kpurepunm OLEHWBAaHUS 1O OICHOYHOMY CpenctBy Ilepeuenvb 6onpocos 0
camocmosmenvrou pabomsi. Kpurepuun oneHUBaHUS

Kpurepuu oneHuBanus KonmuectBo 6amios
(BKJIaJ B PEUTHHT)
CryneHT cBOOOTHO BIAJIEET COACPIKAHHEM 2

3aI[aHHOI7I TEMbI, SICHO U I'PaMOTHO
n3J1aracTt MaTcpual, 4Y€TKO OTBEYACT HA
JOIOJJHUTEIIbHBIC BOIIPOCHI

CTyZeHT XOpoIlo BIaACET COACpPKAHUEM 1
3aJaHHOMI TEMEI, MOCJIEI0BATEILHO
H3Jaraet Marepuan, 3aTpyAHSICTCS
OTBETUTh Ha HEKOTOPHIC JOMOJHUTEIHHBIC
BOTIPOCHI

CTyleHT TUIOXO BIAACET COJCp)KaHUEM, 0
W3JaraeT MaTepual He TOCIIeI0BaTelbHO,
3aTPYJHSAETCS OTBETUTh HA OOJBIIMHCTBO
BOITPOCOB

MaxkcuManbHBIN 0a B IBYX MOJTYJISIX 6
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4.2.2. Kputepuu OlleHUBAHUS 110 OIIEHOYHOMY CPEICTBY 3adauu 011 CaMOCMOAMENbHO20 PeuleHUs

Kpurepuu oueHuBanus KonmnuecTBo 6ayiioB (BKJIaJ B pEHTHHT)
3amaya pernieHa MoJTHOCTRIO0 0€3 KOHCYIIbTalluu 2

C MperoiaBaTesieM

3anmaya perieHa MoJHOCTBIO TTOCIIe 1

KOHCYJIbTAIIMH C ITPEToiaBaTesieM

3ajada pelnieHa He BEpHO 0

MaxkcuMabHbBIN 0asut 3a Bee 3aaa4u (20 3amaq) 38

5. YueOHo-MeTOoquYeckoe U nHpopMannoHHoe obecnieyeHrue GOHA0B OLIEHOYHBIX CPEICTB

1.

okrwmn

o

P. ®etinman ,deiiHMaHOBCKUE JieKIuH 110 ¢usuke [Tekcr] : kypc seknuii. Beim. 8,9. KBanToBast
mexanuka / P. ®eitnman, P. Jleiiton, M. Canpc; Ilep. ¢ anri. I'. Y. KombuioBa, Pen. f. A.
CMOpOJIMHCKOTO. - 2-€ u3J. - M. : Mup, 1978

CokoJioB, A. A. KBanToBas Mexanuka [Tekct]: yue6HOoe mocobue / A. A. Cokosios, Y. M. TepHOB,
B. Y. XKykoBckuii. - M. : Hayka, 1979. - 528 ¢

Banaimos, B. B.Kypc kBaHTOBO# MexaHUKH [TekcT] : yuebHOe mocobue A1 CTyZIEHTOB (U3,
crer. By3oB / B. B. Basamos, B. K. JlosiuaoB. - M. : U31-Bo Mock. yH-Ta, 1982

Mymnranosckuii B.B. Kypc teopernueckoii puzuku. T.2. M:, 1988.

brnoxunnes J1.Jl. OcHoBbI kBaHTOBOM MexaHuku, M: Hayka. 1976.

Jlanpay JI.J., JIudumun E.M. KBantoBas Mexanuka.-M.: Hayxka, 2001. 1.3.

Jlannay JI.JI., Jludumu E.M. Kpatkuii kypc Teopernyeckoit pusuku. M.: Hayka . T.2.
1972.

I'onpaun JI.JI, HoBukosa I'.1. KBanroBas ¢usuka. Beoanslii kype .-M.: KU, 2002.
Tpetiman C. Otot cTpanHblil kBaHTOBBINM Mup. MokeBck: HULL «Perynspnast u xaotuueckas
nuHamMukay, 2002.

6. OueHouHbIe cpeacTBa (KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIbI)
6.1. IlepeyeHnb BONMPOCOB JIJISl CAMOCTOSITEIHLHON PadoThI

HBOOo~NoGO~WONE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Uro takoe oneparop? [Ipumepsr.

OO6nacTh ornpeeneHus oneparopa.

Kak npousBenenue oneparopoB AeUCTBYET Ha QyHKLUIO?
Onpenenenne KOMMYTaTOpA.

Kakue oneparopsl HCTIOIb3YHOTCS B KBAHTOBOW MEXAHUKE?
JIuneiiHocTh oneparopa. [Ipumepsr.

CamoconpsKeHHOCTh (3pPMUTOBOCTb) OIIEpaTopa.

OnepaTopHO€E ypaBHEHHE.

CoOcTBEeHHOE 3HAUEHHE OTIepaTopa.

Crnektp coOCTBEHHBIX 3HaUeHUU. [IpumMepsr.

CobcTBeHHas QyHKITHSL.

Teopema 0 COOCTBEHHBIX 3HAUEHUSIX CAMOCOMPSKEHHOTO OIepaTopa.
Teopema 006 OpTOrOHAIBLHOCTH COOCTBEHHBIX (DYHKIIUH.
OpTOHOPMHUPOBAHHOCTH COOCTBEHHBIX (DYHKIIAMN.

Bripoxaenue. KpaTHOCTb BBIpOKIEHUS.

Teopema o0 TMHEWHOW KOMOWHAIIMH BBIPOKICHHBIX (PYHKITHH.
TeopeMsl 17151 OIIEPaTOPOB, UMEIOIIUX OOIIYI0 CUCTEMY COOCTBEHHBIX (DYHKIIUH.
Teopema 17151 KOMMYTHPYIOLIMX OIlEpaTopax.

[TocTynat KBaHTOBOM MEXaHUKH O COOCTBEHHBIX 3HAUECHUSAX OIEepaTopa.
I'mnoresa Ilnanka. 1900 r.

['mnore3a DiiHmrelina. 1905 r.
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22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.

34.
35.
36.

37
38

40.

41.

42.
43.
44,

45,
46.
47.
48.
49,
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
. [IpyHIUIT COOTBETCTBUA.

. OyHKIUS TEUCTBUS B MEXAHHKE.
62.
63.
64.
65.
66.
67.
68.
69.

60
61

Dddext KomnrTona.

OmeiTel Pesepdopaa.

IToctynatel bopa.

Oneitel ®panka u I'epua.
KopmyckyisipHO-BOJIHOBOM 1yaiu3M.

Judpakuus 37eKTPOHOB.

Bounnbl ne bpoiis.

CootHomieHus HeonpeaeneHHocrel I'elizenOepra.
CranuonapHoe ypasuenue lllpenunrepa.
IIn10THOCTH BEpOATHOCTH. BEpOSTHOCTSD.

[TpyHIMI CyneprIO3ULUH.
2
®u3n4ecKuil CMBICII KBaJpaTa MOAYJIS aMILIUTY T

Cn

Cpennee 3HaueHUE PU3NYECKON BETUUHHBI.
Teopema o cpeHeM 3HaAYCHUN (HU3HUECKON BEIIMIMHBI.
OnepaTopbl KOOPAMHATHI U UMITYJIbCA, KOMMYTallMOHHBIE COOTHOLLIECHHUS.

. CobOcTBeHHBIE 3HAUCHHSI U COOCTBEHHBIE (PYHKIIMHU OTEpaTOpa MPOSKIUH UMITYJIbCa
. Henvra-pyukuus Jupaka.

39.

KommyTannonHsie) cooTHOUIEHUs it oneparopos M, , M v M,.
Omneparop mpoeKkun MOMeHTa umiysisca M, B cheprueckux KoopanHaTax.

Omneparop IpoeKIH: MOMEHTA UMITyIbca M2 B chepHuecKUX KOOPAHHATAX.

Coepuueckue GyHKIUM.
[Tonunowms! Jlexxanapa.
Cob6cTBeHHbBIE 3HAaUeHUS U cOOCTBeHHBIE PyHKIMK onepaTtopa M, .

CobcTBeHHbIE 3HAYEHUSI U COOCTBEHHBIE (DYHKIIMU OllepaTopa KHHETUYECKOM SHEPTUH.

Omneparop MOJIHOM SHEPTUU YaCTULLBI.

["aMHUIIPTOHHMAH YaCTHULBI B 3JIEKTPOMArHUTHOM IIOJIE.
["aMUIIPTOHMAH CUCTEMBI YaCTHULL.

[IpuHIUIT TPUYMHHOCTH B KBAHTOBON MEXAHMKE.
Hecraunonapuoe ypasuenue Illpenunrepa.

[110THOCTH BEPOSITHOCTH, BEKTOP IJIOTHOCTH IOTOKA BEPOSITHOCTH.
YpaBHEHME HENTPEPBIBHOCTH B KBAHTOBON MEXaHUKE.
[TpousBoaHas cpeaHero 3HaueHus (U3MUecKoil BEINYNHBI.
ITpon3BogHas oneparopa 1o BpeMEHU. Y paBHEHUE JIBH)KEHUS.
[TonsiTve nHTErpana ABUKEHHUS.

WHuTerpaisl IBUKEHUS U 3aKOHBI COXPaHEHMUS.

CBs13b MeXly OIepaTopaMu CKOPOCTH M UMITYJIbCA.

CBs13p MEXly OIlepaTopaMy UMITYJIbCA U CHJIBL.

Teopemsr Dpendecra.

Bripakenue BomHOBOM (QyHKIIMU Yepe3 QYyHKIUIO JSHCTBHS.
VpaBuenne ['amunsToHa- AKOOH.

[IpenenpHbIl EPEXO K KIACCUYECKON MEXAHUKE.

Teopema 0 COXpaHEHUU JUHAMUYECKOW MMEPEMEHHOM.
OrnepaTop cMelIeHusi BO BpEMEHHU.

CnencrBrue OJHOPOTHOCTH BPEMEHH?

Yo 03HauaeT MHBApUAHTHOCTh OllepaTopa IOJIHON 3HEprun?
OrnepaTop caBura B IpOCTPAHCTBE.
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70.
71.
72.
73.
74.

75.

76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

CnencrBre OJHOPOIHOCTH MPOCTPAHCTBA?

Omneparop oBopoTa.

CrniencTBre U30TPONUH POCTPAHCTBA?

VYpaBuenue lpeaunrepa st 4acTULbI B TOTEHLHMAIBHOMN SIME.
YcnoBus "cIMBKU" BOJHOBBIX (DYHKITHH.

E Bciywae U — .

BonHoBas (yHKIMS 9acTULIBI B IPSIMOYTOJILHOM sSIMe.

KBagpaTt Moy BOIHOBOM (YHKIIMU YACTULIBI B IPSMOYTOJIBHOM sIME. .
VYpasuenue lllpeaunrepa 1 noTeHIUAILHOTO Oapbepa.

VYcnoBus "ciimBKU" BOJTHOBOW (DYHKIMH B CITydae MOTEHIUAIBHOTO Oapbepa.
Koaddurment npo3padynocT (poX0oxKICHU).

TyHHETBHBIN YPPEKT.

HanbaprepHoe oTpaxkeHue.

PannaneHoe ypaBuenue [Ipennnrepa.

DHepreTUYeCcKuid CIIeKTp aTomMa BOJIOPO/Ia.

BonHoBble QpyHKIMM B ciyyae aToMa BOJIOPO/aA.

Knaccudukanus cocToOSHUM ¢ MOMOIIBI0 KBAHTOBBIX YHCET.

6.2. 3agauu 1J151 CAMOCTOSITEJILHOTO PelleHust

ONEPATOPLHI B KBAHTOBOH MEXAHMKE

§ 1. OcnoBHble NOHATHS TeOPHE NUHEAHBIX OnePaTopoR

1.1. PaccmoTpets cienyoume onepatopsl (—oo << x << - oa )l
a) otpamenns I: I'¥ (x) = ¥ (—x);

0) cusira Tg: T,¥ (x) = W (x + a);

e; H3Menetna macwraba Mg MW (x)=+/c ¥ (cx), ¢ > 0;

) KOMIEeKCHOTO conpsikenus R: R (x) == ¥*(x).

SIBASOTCS M 3TH ONEPATOPH JHHEAHBIMH?

Haiity Bux oneparopos, kotopie 1o oTHOWEHMIO K yKa3aHHbIM
PBASIOTCA: TPAHCHOHMPOBAHULIME, KOMIVIEKCHO CONPSINKEHHEIMH, Sp-
MATOBO CONPHIKERHLIMH, 06PaTHLIMH.

1.2. Jlna ykasaHHWX HHXE OHmEpPaTOPOB HalTH ONEpaToOpH, KO-
TOpLIe 110 OTHOIUEHHIO K BRM ABJSIIOTCH TPaHCIOKHPOBaHHLIMH, KOM-
TIEKCHO CONPSIXKEHHBIMH, SPMHTOBO COIp SKEHHBIMH:

a) id/dx, —oo << x << +-o0;

0) i0/0r, r— panmanbnas nepemennas cepuueckoil cHCTEMB!
KOOpDAMHAT (0= r <« o0)
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§ 2. CoGerpensibie OYHKUMH, COOCTBEHHBIE AHAUEHUS,
cpenHue

1.19. B cocrosimny, onHchiBaeMoOm BoJHOBof (ynkiue#l Bria

_— ipox (x — xo)?
¥ (x) Cexp[ Z T ]
TJIe po, Xo, @ — BELIECTBEHHDIE NapaMeTpbl, HAHTH (YHKUMIO pacnpe
AefieHHs Nio KOoOpAKHHaTaM uyacTHIb. OnpefeNnHTh cpejlHHe 3HAYEHHS
H (DJIYKTYallMH KOOPJAMHATH M HMINYJALCA YACTHIbI
1.20. BonHosast GyHKUMS cOCTOSHUS YacTHIL HMeeT BHJ,

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

¢ (x) — BeulecTBerHas Qyukuusa. [Jokasatb, yro Po—cpenHuft um-
NyJbC YACTHIH B PACCMATPHBAEMOM COCTOHHHH.
1.21. Ilokaszath, yTo cpelHee 3HAUEHHE JHICNLHAOLO MOMEHTa

CHCTEMB 3apfAMEHHBIX 4YacTHI B COCTOSIHHH, xapamepnsylomemcﬁ
OIpEAeNECHROH YETHOCTRID. DABHO HVJII.

1.31. B coCcTOSHEM KBAUTOBOMEXaHHUECKOH CHCTEMBI, OIIHChLIBAE-
Mom BONHOBO# (dyuknueit Vs, ¢usnveckass BeaHunHEa A HMeeT onpe-
IleneHHOe 3HayenHe, Mveer sim B 3TOM COCTOSMHHH OlipelieneHHoe
aHAYCHHE TAKIKE H BeAnumHa B B ciyuasX, ecau onepaTophl 4 n B:

) He KOMMYTHpPYIOT; 0} KOMMYTHpYIOT? N

1.32. Ilokasath, uto onepaTopbl KOMIIOHEHT pafiKyca-BEKTOpa f
H HMIYJbca p YacTHIH aHTHKOMMYTHPYIOT C OnepaTopOM OTpawke-

Husa I, a onepaTopnl KOMIIOHEHT moMeHTa L KoMmyTHpywT c T.
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OJHOMEPHOE JBH)XEHHE

§ 1. CrauHoHapHbIe COCTOSHHA AHCKPETHOTO CHEKTpa

2.1. Hafity 3HepreTnueckue ypoBHH H HOPMEPOBAHHBIE BOJHOBLIE
(YHKUEM CTAaUHOHAPHLIX COCTORHHE yacTHUH B OeckoHeuno raylo-
KO moTeniHalbHoH AMe IIHPHHN a, T. €.

0, 0<x<nq,
U(x)={m

x<0, x>a.

BLiScHUTE CBOMCTB2 CHMMETPHH MNOJYUEHHHX (QYHKIAH NMPH HH-
BEPCHH KOOPAHHAT OTHOCHTEJBHO IleHTpa sAMbl (npeoOpa3doranne
BHAA x— X' — —x + d}.

2.2, B crauHOHAPHBIX COCTOSHHAX YacTHIH H3 Npeluayillel sa-
Naun HaiiTH (VHKUHIO paclpeledelHsl 110 KOOPARHATAM H HMIYJb-
caM YACTHIE, CPeOHHe 3HAUEHHs 3THX BENNUMH H HX AyKTyaiHH.

2.3, HaliTe cpenHIOl KMHETHUECKYIO 3HEPTHIO H ee (QIAYKTyauno
B CTALMOHAPHBIX COCTORHUSAX H3 2.1.

2.4, CocTosiHEe yacTHUB B 6ecKoHeUHo IyGoKofi mOTeHInAaNLHOH
AMe wupruel @ (0 <Cx < @) onuchBaeTcH BOAHOBOA (QyHKULEH
BUAA:

a) ¥(x)= Ax(x — a); 6) ¥(x)=Bsin?(nx/a).

Hafita pacnpefienenne BeposTHOCTell PasMHUHBIX  3HAUCHHI
SHEPTHH 4YacTHLL, CpEAHEe 3HAUEHHE H CPEJAHION KBaJpaTHUHYIO
GaAyKTyaiHO 3HEPTHH.
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§ 2. CocrosHus HEnpepuiBHOro cnexkrpa. Ilpoxoxpenue
Jepes noreHuuanbune Gaprepol

2.43. Han cBoGopuoi HACTHIB], IBHXCHHE KOTOPOM OrpaHuueHo
HENPOHHLAEMON CTEHKOH, T. e.
o, x<0,

U(x)={0 x>0

HAHTH BOJHOBLIE (BYHKIIHH CTAlLHOHAPHEIX cOcTORKMI. HopMmupoBarnh
HX Ha O-pymKkumio mo sueprun. YGeIHTLCS B MOJHOTE oS yueHHON
CHCTeMH! (QyHKIlEE Ha HuTepBane x > 0. Hzy )

2.44. Halfitu BOnHOBHE (bYHKUEE cTa-
LHOHADHBIX COCTOHHEH YacTHUR B MOje

(puc. 10)
0, x<0,
U (x) —
) {Ug, £>0 (Up>0),

AJIfT Cliyyast, KOTHa 3HEPTHA YaCTHUL E -
MEHBIIE BHICOTH NOTEHLHMANbHON CTey- /4 &
Ki Us. ¥YOeantecs B OpTOrOHafBbHOCTH Puc. 10,
TNOJIYSCHHBIX  QYHKURE ¥ HOPMHpPOBaThH

HX Ha O-OyHKuMO no smeprum. O6pasyloTnu nosyuennsle dyuknun
NOMHYIO CHCTEMY?

5

2.48. HaiiTh ko3(:0dHIHEHT MPOXOIXKIEHHA “acTHI HEpE3 NpAMO-
YroapHbli nOTeHUHAAbEEIL Gapbep (pHE. 12)

Ux) {0, x<<0u x>a,
YE1Ue 0<x<a  (Up>0)
Creunanbro 06cyINTD CAEAYIOUHE YACTHHE CLyYan:

@) E— oo (paktuueckn E > Up):
6) cayuait Gaprepa manoit npospaysocTh (Up — E)mai/ht > 1;

6) E— 0 (paxtuyeckn E<<ma®Usf/#® n E<Uo);
2) matUfh* <1 u ma2EfR2<1.
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3.2, ﬂaTb“ﬂpocT}-‘lO HHTEPIIPETALHIO KOMMYTaTHBHOCTH orleparo-
POL [pOCKUKH HMOY:bCA H HEKOMMYTATHBHOCTH onepaTopoB NpPOEK-
3;}2 MOMENT2 HMIOYNbCA, HCXOAS H3 KHHEMaTHYECKOTO CMBIC/a STHX

PaTopOB, CBSI3aHHOI0 ¢ GCCKOHEYHO M

, aJILIM -
hoppeaae H TICPEHOCAMH H 110
3.3. Tlokasar, yTo pasercTso L*=1{I+1) noayuaercs ¢ no-

M
Tooruébfg HIEMEHTADHEIX QopMya Teopun BEPOATHOCTEH, HCXO#A M3
» HT0 BO3MOXHEIE [MpPOEKUHH MOMEHTa Ha TIPOHSBOJIBHYI) OCh

aB —_ ]
EiOMHeﬁTZI (mH [, =lI+1, ..., ) ¥ Bce 5Ty 3Hayenus NI pOEKIHH
a a raP o PHOBEDOSITHEL, 2 OCH PaBHONpPZBHHL,

3.35. Kakor cnekrp ¢uanyeckOfi BeJHYMHEI, MOpeACTaBAAKIIEH
co6oit KBagpaT BEKTODHOrO NPOH3BEIEHHN IBYX MOMEHTOB
huly .

" 4.8, HajiTn sHepreTHYecKHe yp
JHOHAPHBIX COCTOAHMH YaCTHIH B
fioTeHlI KA bHON fiME

OBHH H BOJHOBBHIE (PYHKHHH CT4-
GeckoEeuHo Iyy0oKoH ABYMEpPHO

0, Pp<G,
U{p)ﬁ 00, p:}a_

4.30. Haiita cpenuee SJACKTpHYECKOE I0Jie aToOMa BOAOpONa B
2p-cOCTOSIHHE ¢ OfNpefieJeHHEM 3HayeHnem m == NPOEKUHH MO-
MEHTa 3JIeKTPOHa Ha ocb z Ha OOJIBLUIHX pPACCTOSIHHAX OT aroMa.

4.31. HaiiTH cpeauee 3JeKTpuueckoe Hose H ero GJyKTyauHH
(paAyKTyauHio KOMIOHEHT NoJfl) Ha GOABLIIHX paccTORHMAX OT arto-
Ma BOAOpOAa, HAXOASIEIOCA B OCHOBHOM COCTOSIHHH,

OGpaThTb BHEMaHHe Ka xapakTep yObBaHusi HaiiieHHBIX Be-
JIHYHH C YBE/JHYEHHEM pacCTOsHus.

§ 1. Popmannsm corHa 5= 12

6.1, Jlas uacTuiel co copHOM §= /2 HafiTu u3 pelIeHHs 3a-
Eayy na coOcTEeHHble PYHKIEH H cOOCTEENbe 3HaUeHHS CHHHOBHE
¢ YHKUHH Yy ({==1, 2, 3), onHchiBalOIRue COCTOSHEA YACTHLH C

OnpeAcAeHHOll NPOSKUHE] ¢liHEA HA OCH X, ff, 2 CHCTeMHK KOODAHEAT.

5.3. Haitti cobcTBennble suauenus oneparopa f==a + bo (g —

4HC.10, b — O6HuHHI BekTOp, 6~ MaTpuun [laynu).
5.4. MoryT ain KBagpaTh NpOSKUHf 3AEKTPOHHOTO CR#HA HA OCH
X, Y, Z UMETh CNHOBPEMEHHO OlipeflesieBHble 3HadeHuny
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§ 1. Beccnmuonas sapsmennas YaCTHIA B MAFHMTHOM NCJE
6. R ; i
nGTEHL l:]f]‘nEBaTh, 410 Hp#l ONpejfesellHofi KannbpoBKe BEKTOPHOTO
o ;.;Ild.ﬂr:l FraMHEALTONHAY BEpHH{EHHGﬁ YACTHLEI B MarHHTHOM
Jg -
o 1 - e 2
H ='——( —_—

MOFKHD HPCACTABHTL B BHNE

o E — 2
H :—L — i_ £ a

T M, R OO T AmL LI W W B R A R vv\.-_j- ATy el B L) e W wdd B A g A rE

1.18. T'apmMonnveckuii ocumaastop npe £ ==0 waxomuTca B CO-
CTOAHHH, ONMHCHIBAEMOM BOJHOBOH QYHKIHeR BHIA

— 2 =
(3, 1 =0) = Aexp[— L0 4 o]

rne a =(k/mo)'", Hafity HsMeHenne COCTOSHHA OCLHJJIATOPA BO
Bpemenn u crenylouwe cpensme: x(0, p{D, (Ax(D) (Ap(D)?

§ 1. Craunorapnan reopus Bo3mMynieHi

8.1. Hdna yacTuysl, naxofisitgeiica B GecKoHeuno rayGokod no-
TeNNUaNbHOH SMe HHpHHL @ (0 < x <C a), HARTH B [OEPBOM

ez 53 A
&'=Oi‘3, 'ﬁ:—-—-m Hzc; P E:—..n::
- P 1 -
7 74 5 -
: 4 2
’ - y
" 1 W v
T2k ¥ 1 .
; ! L/ 1 <
l 2 P 7
e ; L/ ] .
- t |~ # -
I /, e/ -
4 a & & g & b @
P4
Puc. 16,

NMOpANKE TEOPHH BO3MYILIEHHIH CMElyeHHe SHepreTHHYECKHX ypoBnel
nof, fefiCTBHEeM BOSMYLIEHHA BHAa (puc. 16):

a) V(x)=-‘-;'~’-(a-lﬂxu—an;

Vﬂ! b(x{a“‘b,
) =—
6) Vix {{), D<<x < b, a—b<x<a.

YKa3aTh yCAOBHA NPHMEHHMOCTH UOSYYEHHOIO Pe3yJbTaTa,
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E0U.5. IpH TOXKIECTBEHHEIX G030HA €O CuMHOM s = | HAXOLATCS
B OJIHHAKOBHIX OpOHTAJbHEIX COCTOARHMNX, ONHCBIBAEMEX BOJHOBBIME
¢yHRiuaMy ¢ (r). Hanucats BopMHpOBaHHBIE BOJROBEE QYHKEILEH
BO3MOXHEIX HE3ABHCHMBIX COCTOSIHHE CHCTEMLI YKA3aHHOTO BHAA C
Y1eTOM CIHHOBBHIX cTeneHe# ceo0oAbl. KaKOBO uHEI0 Takhx co
CTOSAIHHH?

10.6. Tpr onnHakoBEX, ¢1a00 B3aHMONERCTBYIOWEX JPyT ¢ Jpy-
roM 603cHa €O couHOM s =0 HAXOMSTCH B CTAHHCHAPHEIX COCTOS-
HUSX ¢ OfHHEKOBHIME KEAHTOBLIMM uYMCAaMH #, W [, npuuem /=1,
B HEKOTOPOM LEHTPAILHOM IoJie. KaKOBO SHCJA0 pas/iHiMHBIX COCTOS-
HR CHCTEMHE YKa3aHHOIQ Bujla?

10.12. Kag H3BecTHO, B 3ajaue ABYX T&/ JIBHIKEHHE [IeHTpa Mace
H OTHOCHTEABLHOC JIBHXKEHHE HE€3aBHCHMBL YO HHTLCA B TOM, YTO
YCJIOBHE CHMMETPHH BOJHOBOH QYHKIUH CHCTEME! TOMIECTBEHHBIX
YACTHL [0 OTHOIIEHHIO K HX NEpecTaHOBKE HE HApYylIAeT STOH He-
SaRHCHMOCTH.

B4. lIpefcTaBuy raMEJABLTOHUAH OCLHJIATOPA B BHIE

-n_ ﬁn kxa Gxﬂ
H= 2m+ 2 + g -

Pacematpueas gopmanbio criaraesoe ax*f2 Kak BoIMylueHye, pac-
CUKT4Tb B NEPBEIX ABYX ODOpARKAX TEOPBH BO3MYILEHHUI CABHT 3Hep-
FETHUCCKHX ypOBHel ocnuinatopa. OTBET cpasHHTL C TOYHHIM pe-
INEHHEM. KakoBO YCAOBHE CXOIHMOCTH PHIA TEOPHH BOIMYLICHH?

6.3. KonTpoabHbIe padoThl (MpuMepPbl KOHTPOJIbHBIX 3aaHMii)

1. Onpenenutes ypOBHH 3HEPrdd ¥ HOPMHPOBAHHLIE BOJHO-
Bble (PYHKLIHM YACTHILH, HAXOLAWEHCA B «TIOTEHLHAILHOM SILLHKE».
[Torenunanbuasn sHeprus vactuup V =oco npu x < 0 u npu x>a,

V=0 opn 0<x<a.

2. IlokazaTtb, 4TO ANJs wacTulbl, Haxonsulefica B «noTeH-
HMaAbHOM slMKe» (CM. OpedblAYWYIO 3anauy), HMMeloT MecCTo
COOTHOIIEHUS:

— 1 — a 6
2
X==5a X—xP=w=\1-——-%).
g = =iy (1 )
Hoxkaszath, yro niag GOALIUMX 3HAYEHWH A NOC/HeNHUH pesyabTat
COBMajaeT ¢ COOTBETCTBYIOILMM KJIaCCHYECKUM.
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7. YactHua aBukeTCH B NMOTeHHUAALHOM noJfe V (x) = ”—2—

Onpeﬂenwrb BEPOATHOCTL HAX0XKIAeHWs HYacTHHbl BHE KldCCH-
YyeCK¥X TrpadHuly, pifg OCHOBHOro COCTOfiHHA.

16. Onpenenutp 30HH pa3pemieHHOR 3HEPTHH I HACTHILBL,
ABYKyLlelcs B TepHOAHYECKOM MNOTeHUUANLHOM nofe, usobpa-

% Vizy

/B ¢ a+h Z
Puc. 5.

KeHHOM Ha puc. 5. HMccnenobarb npenensHuti cayuwaii Vi — oo,
b— 0 npw ycaoBuu, uto

Vb = const,

1. [Ipu u3yyeHHH SMUCCUM SMEKTPOHOB MeTa1naMu HeoOXo-
JUMO NPUHATH BO BHUMaHue TO O0CTOATENLCTBO, YTO IMEKTPOHLE
C sHeprueH, nocrartO4HOH ANg BHIXOJA W3 MeTa4AMa, COTJACHO
KB4HTOBON MexaHHKe, MOTyT OTpa)arbcd OT rpasdvub merania.

PaccMaTpuBasi OIHOMEPHVIO MOJedb C MorteHiuaioM V =V,
) Viz)
fommmmmmmmmm oo = -
J z
I
Puc. 6.

npu x <0 (Bayrpu meramna) m V=0 npu x>0 (sBHe Me-
ranna) (puc. 6), onpeneaurs kKO pPHHHEHT OTPaKenHa 3JeK-
TpoHa ¢ 3Heprueft £ >0 or nosepxnoctu mertannd.
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7. Kako#l (usiyeckudl CMBICI UMeET BeJMUMHA p, B Bulpaxe-

HUM BOJHOBOH (PyHKLMH
ipa

() =g(x)e ",
ecad (PpyHKUMA ¢ (x) nefcTBUTE/bHA.
10. Haiitu naMeneHve BOAHOBOH (DVHKIMU, 3a1aHHOH B MOMeHT
BpeMenu = 0 (pacn/HBaHHE BOJHOBOIO MaKaTa):
a) csobonHOe NBHKEHHC
1 ipor r2
¢ (7, 0) =——=F-exp Pl };
L

- (mR2)s h %2

0) ABUXeHHEe B OJHOPOAHOM i10Je

1 ipor r2
W (7, O)Z—TBXP! - ;
(=) \ £ 202
212
B) JBHX{EHHE YAaCTHIlbl B TNOTEHIMAABHOM [OJe V=————-P‘2
1/
i a2 X — X 2 m\ ¢
b(e )= cexp{ At LI (217

39. CucteMa coctout Hu3 J1BYyX vyactui. CnuH oznHo#t
paBed 12, npyrofti 0. [lokasatb, uyTO npuH JJIO60M 3aKOHe
B3aUMOLEACTBUS STHX vaCTHL OPOWTAJBHHIET MOMEHT KoJHue-
CTBA NBIDKEHWS fIBJAETCS COXpaHsioulefics BeaHunHON.

6.4. Bonpocsl k Ik3aMeHy

CooTtHoteHus: HeonpeeneHHocTel I eitzenodepra.

BeposiTHOCTHBIN XapakTep MOBEACHHS] MUKPOYacTHULl (TIepeMEeHHbIE OTIMCAHNUA).

[Tonsarue 06 oneparope. CBoicTBa ONEPATOPOB, UCIOJIB3YEMbIX B KBAHTOBON MEXaHHKE.

CranuonapHoe ypaBHenue [lIpeaunrepa.

Cpennee 3HaueHrne HPU3NUECKUX BEITMUUH.

Oneparopbl KOOPAWHAT U UMITYJILCOB MUKPOYACTHII.

Oneparop MOMEHTa UMITYJIbCA.

lamMunbTOHMAH CHUCTEMBI B3aMMOJICHCTBYIOIIUX 4YacTHIl, (oOmumi ciaydaid, TmapHbIC

B3aUMOJICHCTBHS, KYJIOHOBCKOE B3aHMO/ICHCTBHE)

9. [pwHOWT MPUYNHHOCTH B KBAHTOBOW MEXaHHKE.

10. BekTop MIOTHOCTH MOTOKA BEPOSITHOCTH.

11. VI3meHeHre BO BpeMEHH CpeHUX 3HaYeHUH (U3nuecKux BelnnyuH. Teopema DpeHdecra.

12. JlnHamMuuecKkre YypaBHCHHsSI M 3aKOHBI COXPAHCHHUS.

13. CBA3b 3aKOHOB COXpaHEHHs B KBAaHTOBOM MeEXaHHUKE CO CBOICTBAMH CHMMETpPUU
MIPOCTPAHCTBA-BPEMEHH.

14. Yactuna B NOTEHIIMAIBHOU sIME.

15. TIpoxokaeHne MUKPOYACTHIIHI Yepe3 MOTCHITHANBHBIN Oapbep. TyHHETbHBINH (D PEKT.

16. 'apMOHMYECKHUI OCIMIUIATOP

NGO~ wWNE
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17. IHTeHCUBHOCTD JUTIOJIBHOTO U3JTYUYEHUSI.

18. YacTtuua B IEeHTPaIbHO-CUMMETPUYHOM I10Jie. Bogopoaonoqo0HbIil aToMm.

19. Cniun. OnepaTop crivHa.

20. Cuctembl TOXKACCTBEHHBIX YacTuil. [Ipunammn ToxxaectBeHHocTH. [Tpuniun [Taym.

21. Atom Bo BHemHeM noJie. Dddekt 3eemana.

22. BeposTHOCTH TIEpexo/ia oI ACHUCTBHEM BHEUTHETO BO3MYIIICHUSI.

23. IlpaBuna oT60Opa sl U3ITYUECHUS U MOTJIOUICHHS CBETa aTOMOM.

24. COOTHOIIIGHUE HEOMPECIICHHOCTeH JJIi JHEPTMM W BPEMEHU. EcTecTBeHHas MmIUpHHA
YPOBHEH.

3.2.3. AHAJIA3 PE3YJIbTATOB OBYYEHU A U IIEPEYEHb KOPPEKTHPYIOIIUX
MEPOIIPUATHU 110 YYHEBHOU JTUCHUIIJIMHE

DTOT pa3zen 3aMoIHAETCS 110 Mepe HEOOXOAMMOCTH, HO He pexe, ueM | pa3 B 3 — 4 roxa.

[locne oOkoHYaHWsT  HW3ydyeHUs  OOydYarOIIMMHUCA  Y4eOHOM  JUCHMIUIMHBI  €KETOIHO
OCYILECTBIISIOTCS CIIEAYIOLINE MEPONIPHSTHUS:

- aHamM3 pe3yiabTaroB oOyueHHs oOOyd4arolluxXcs [AUCHMIUIMHE Ha OCHOBE JIaHHBIX
MIPOMEKYTOUHOTO U UTOTOBOI'O KOHTPOJIS;

- paccMOTpeHHMe, TIpd HEOOXOAMMOCTH, BO3MOXKHOCTEHl BHECEHHMS W3MEHEHHH B
COOTBeTCTBYIOLIME T0KyMeHThI PI1J], B TOM uncie ¢ yueToM NnokeaaHui 3aKa34uKoB;

- ¢opmMHpOBaHUE EPEUHS PEKOMEHAINIA 1 KOPPEKTUPYIOIINX MEPOIIPUATHIA 110 ONITUMH3AINN
TPEXCTOPOHHET0 B3aUMOJCHCTBUS MEXAYy OOYYAIOIIUMHCS, NpPENoJaBaTelsiMd U IOTPEOUTEISIMU
BBIITYCKHUKOB IPOQUIIS;

- PEeKOMEHJALMU U MEPOIIPUSATHS 10 KOPPEKTUPOBAHHIO 00pa30BaTEIBHOTO MPOLIECCa; 3aMOIHACTCS
cnenuanbHas popma «JIucT BHECEHUS H3MEHEHUID.
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3.3.1. KAPTA JINTEPATYPHOI'O OBECIHEYEHUS TUCHUIIJINHBI
(BKJIFOYAs AIEKTPOHHBIE PECYPCHI)

BouHoBasi MeXaHMKA

JLJIs1 o0y4Jaromuxcs o0pa3oBaTeaLHOH IPOrpaMMbl

VYposenb Gakanaspuara, 44.03.05 [lenarornueckoe oOpa3zoBaHue

Pdu3uka ¥ TeXHOJOTrus1, ouHas popma

Ne
/o

HaumenoBanue

MecTo XpaHeHHs1/3JIEKTPOHHBIN aapec

KoanuecTBo
IK3eMILISIPOB/TOYEK
AocTyna

OcHoBHasi JUTEpaTypa

P. ®eitnmaH ,PeliHMaHOBCKHE JIEKIIUU 110 (HUBHKE
[Tekcer] : xypc nekuuii. Beim. 8,9. KBaHTOBast MexaHUKa
/ P. ®eiinman, P. Jletiton, M. Caupgc; Ilep. ¢ anrr. I'. U.
Konbuiora, Pes. 4. A. CMOpOAUHCKOTO. - 2-€ U3, - M. :
Mup, 1978. - 524 c. -

Hayunas 6ubnmnorexka KI'TIY um. B.I1. Actadnena

53

CoxosoB, A. A. KsautoBasa wmexanuka [Texcr]:
yuebHOoe ntocobue / A. A. CokosioB, . M. TepHos, B. Y.
JKykosckuid. - M. : Hayka, 1979. - 528 ¢

Hayunas 6ubamnotexa KI'TIY um. B.II. Acradbena

18

®eitamamn, P.

3azaun ¥ ympa*kHEHUs C OTBETAMU U PENIEHUAMU
[Texct] : coopuuk 3amau / P. ®eituman, P. JlefitoH, M.
Canpgc; pen. A. I1. JleBanioka. - M. : Mup, 1969. - 624 c.
- (PeftHMAHOBCKHE JIEKITUU T10 (DUBUKE).

Hayunas 6ubamnotexa KI'TIY um. B.II. Acradbena

24

AmiecauH, Cepreii CtenaHoBUY.

3azaun ¥ TECTHI 10 ONTUKE U KBAHTOBOM MEXaHUKe
[Tekct] : yue6HOE mocobue / C. C. Amnecuus, JI. U.
UYepwnebimmosa, H. B. ®usnenkosa. - CII6. : Jlanp, 2012. -

336 c.

Hayunas 6ubmmnotexa KI'TIY um. B.II. Acradbena

20
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KoanuyecTBO

Ne MecTo XpaHeHUs/3JIEKTPOHHBIN aapec

wn HaumeHoBaHue IK3eMILISIPOB/TOUYEK
AocTyna

5 | fixoBeHko, B.A. O0mas Qpusnka: MEXaHHKa : OBC «YHuBepcureTckas OMOIMOTEKa OHJIARH WHuBuyanbHbIi

yueonuk / B.A. SIxoBenko, I'.A. 3a6oposckuii, C.B.
SIxkoBeHKoO ; mox obmr. pen. B.A. fIkoBenko. - MUHCK :
Brisiimas mkona, 2015. - 384 ¢. : ui., Tadi. -
bubmuorp. B xu. - ISBN 978-985-06-2641-7 ; To xe
[DnexTponnsbIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=453110

HeorpaHI/I‘ICHHHﬁ J0CTyIl

JlonoTHUTEIbHASI JIUTEPATypa

Bbasxamos, BceBoiog BaueciiaBoBud.

Kypc kBanTOBOM MexaHuku [Teker] : yuebHoe mmocobue
JUISI CTyZieHTOB (u3. ciel. By3os / B. B. Baammos, B. K.
HonuHos. - M. : I3a-Bo Mock. yH-Ta, 1982. - 280 c.

Hayunas 6ubnmnorexa KI'TIY um. B.I1. Actadnena

CaseJssbes, rops BiaaguMuposud.

Kypc o6iieit pusuku [Teker] : B 3-x 1. / U. B.

Casesbes. - CII0. : JIaub. - ISBN 978-5-8114-0629-6.
T. 3 : KBanToBaa ¢pusuka. AToMHasa Pu3UKa.
dusuka TBepAOTO Tesua. Pu3mka aTOMHOTO
A7pa U 3JIeMEeHTAPHBIX YacTHI] : y4eOHUK. - 9-€
u3z., cTep. - 2008

Hayunas 6ubnmnorexa KI'TIY um. B.I1. Actadnena

Murgan, Apkaauii beHeIuKTOBUY.
KBanToBas ¢pusuka it GOJIBIINX ¥ MATEHbKHX
[Tekct] : HayuHO-TIOmy IsIpHAsA iuTepaTypa / A. B.
Murpai. - M. : Hayka, 1989.

Hayunas 6ubamnotexa KI'TIY um. B.II. Acradbena

43

Pecypcsl cetu ITHTEepHET

HaseinoB A.C. KBantoBas mexannka M : Hayka
1973

http://nuclphys.sinp.msu.ru/books/gm/index.html

CB0OOIHBIN ToCTY

Jlanpay JI.JL., JTudpmmu E.M. Kpatkuii kypc
Teopernuecko ¢puszuku. M.: Hayka . 1.2. 1972.

http://www.ph4s.ru/kurs teor ph.html

CBoboaHbIi JocTym

@mrorre 3. 3agauu 10 KBAHTOBON MEXAHUKE.
Tom 1. M.: Mup, 1974

http://egworld.ipmnet.ru/ru/library/physics/quantum

CB0OOIHBIN ToCcTy
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http://nuclphys.sinp.msu.ru/books/qm/index.html
http://www.ph4s.ru/kurs_teor_ph.html
http://eqworld.ipmnet.ru/ru/library/physics/quantum

Ne

MecTo XpaHeHUs/3JIEKTPOHHBIN aapec

KoanuyecTBO

w/n HauMmeHnoBaHue IK3eMILISIPOB/TOYEK
A0CTyna
Drorre 3. 3amaun 10 KBAHTOBOM MEXaHUKE.
Tom 2. M.: Mup, 1974
3 |Tompnun JI.JI, HoBukoBa I'.M. KBanroBas ¢usuka. http://nuclphys.sinp.msu.ru/books/gm/index.html CBOOOIHBIN TOCTYTT

Beoansiii kype .-M.: UKH, 2002

4 ;Ef;hgf %HSTOT«P;T}? J?:II){;ZII KEaHT;a]ZI’TIE%fE; http://nuclphys.sinp.msu.ru/books/pop/044.htm CBOOOIHBIN TOCTYTT
auHamMukay, 2002
5 https://ufn.ru/ CB0OOIHBII JOCTYT
Kypnan «Ycnexu pu3nuecKux HayK»
6 MynranoBckuii B.B. Kypc Teoperndeckoit http://www.ph4s.ru/kurs_teor_ph.html CBOOOTIHBIN TOCTYTT
¢busuku. T.2. M:, 1988.
7 brnoxuniies J1./]. OcHOBbI KBAHTOBOM MEXaHUKH, http://nuclphys.sinp.msu.ru/books/gm/index.html CBOOOTHBIN TOCTYTT
M: Hayxka 1976.
8 Jannmay JIJI., Jludmun E.M. KBanToBas http://www.ph4s.ru/kurs_teor_ph.html CBOOOIHBIN TOCTYTT
Mexanuka.-M.: Hayka, 2001.
9 |A. Meccna. KsanroBas wmexanuka.T.l 1.2, http://nuclphys.sinp.msu.ru/books/gm/index.html CBOOOHBIH TOCTYTI
M:Hayxka, 1978, 1979
10 | Pecypchl cetn MHTEpHET MO pa3iIM4yHBIM pasjenam http://nuclphys.sinp.msu.ru/books/

¢buzuku

http://eqworld.ipmnet.ru/ru/library/physics
http://www.ph4s.ru/kurs teor ph.html
http://www.eduspb.com/node/2331

CBoboaHbIit JocTyn

I/IH(l)OpMalII/IOHHLIe CIIPaBOYHbLIC CUCTEMbBI leO(l)eCCHOHaJ'lLHI)Ie 0a3bl JAHHbIX
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http://nuclphys.sinp.msu.ru/books/qm/index.html
http://nuclphys.sinp.msu.ru/books/pop/044.htm
https://ufn.ru/
http://www.ph4s.ru/kurs_teor_ph.html
http://nuclphys.sinp.msu.ru/books/qm/index.html
http://www.ph4s.ru/kurs_teor_ph.html
http://nuclphys.sinp.msu.ru/books/qm/index.html
http://nuclphys.sinp.msu.ru/books/
http://eqworld.ipmnet.ru/ru/library/physics
http://www.ph4s.ru/kurs_teor_ph.html
http://www.eduspb.com/node/2331

. KoanuyecrBo
Ne MecTo XpaHeHUs/3JIEKTPOHHBIN aapec
wn HaumeHoBaHue IK3eMILISIPOB/TOUYEK
AOCTyMNa

1 |Tlapant [DnekTpoHHBIH pecypc|: HHPOPMALMOHHO- Hayunas 6ubnmnotexa JIOKaJbHAas CETh By3a
IIpaBoOBOE OOecreueHue : ClipaBOYHas IPaBoBas
cucteMma. — Mocksa, 1992— .

2 | Elibrary.ru [DnexTpoHHBIH pecypc] : 37eKTpOHHAS http://elibrary.ru CBOOOIHBIH JOCTYII
O6ubnmmoTeyHas cucreMa : 0a3a JaHHBIX CONEPKUT
CBeZieHHs 00 OTEeUeCTBEHHBIX KHUTAaX U
NEPUOTUIECKUX U3JIAaHHSX 110 HAyKe, TEXHOJIOTHH,

MeuIHe 1 obpaszoBanuto / Poc. mHbOpM. mopTai. —
Mocksa, 2000— . — Pexxum gocryna:
http://elibrary.ru.

3 | East View : ynuBepcasibHble 0a3bl JAaHHBIX https://dlib.eastview.com/ WNuauBuyanbHbIH
[DnexTpoHHBIH pecypc] :nepuoauka Poccun, HEOTPAaHUYEHHBIN JOCTY
VYkpaunsl u ctpad CHI' . — Dnekrpon.gan. — OO0
NBUC. — 2011 -.

4 Me:xBy30BcKas 35eKTpoHHas 6ubauoreka (MOB) https://icdlib.nspu.ru/ I/IHJIHBHz[yaHLHLIVfI

HEeorpaHUYEHHBIN
JIOCTYI
CornacoBaHo:
[naBHBIN OMOIHOTEKAPD | J =+ doprosa A.A.

(IOJIKHOCTD CTPYKTYPHOT'O IIOApa3AeaeHus)  (IIOANNCH)

(Damumus 1.0)
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3.3.2. KapTa MaTepuaJJbHO-TeXHUYECKOH 0a3bl N CHUIIINHbBI
BoaHoBast MexaHnuka

(HaMeHOBaHUE AUCLUILINHBI)

JLas1 oOyuarouuxcs 00pa3oBaTebHOH NPOrpaMMbl
Yposens Oakanaspuata, 44.03.05 [Negaroruueckoe oOpa3oBaHue
(ykasaTb ypoBeHb, (P U HANMEHOBAHHUE HANIPABJICHHS TIOATOTOBKH, )

duzuka u TCXHOJIOTI'USI, OYHAA (bODMa
(yxa3zate poduis/ Ha3BaHME MPOTPaMMBI B hopMy 00yUeHHS)
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Y4eOHble ayIMTOPHUH UISI IPOBEACHNUS 3aHATHI JEKIIHOHHOI0 THIIA, 3AHATHH CEMHUHAPCKOI0 THIIA, KYPCOBOI0 IPOEKTHPOBAHNS (BBINOJIHEHUS

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

B.I1. AcradgbeBa

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

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

MAarHUTHBIM JE€pKATEIEM
HCT -1mrt.,
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MPUOOP BBIHYKJIEHHOTO
KoJieOaHus U pe3oHaHca-
lmT., o6opynoBaHue Jist
1a00paToOpHEIX PaboT 1Mo

busuke
Bcee nucrumnimab 2-02 16 WuTepakTuBHASA JOCKA - Kadenpa ¢puzuku u Linux Mint —
y4eOHOT0 IJ1aHa, KpoMe JlaGopaTopus L., METOJIMKH 00yUYEHUS (CBoboHas
«DJIEKTUBHEIE TEXHUKHA KOMIUICKT 10 MeXaHuke u | ¢usuke, Ocunona JI.M. nmunen3ust GPL)
JUCHIUTUTHHBI 10 HIKOJIBHOTO AJIEKTPOHUKE -1 10T.,
(bU3HYECKON KYIBTYpE U IKCIIEPUMEHTA KOMIUIEKC TPUOOPOB
CIIOPTY» (mpaBast) AJIEKTPOMATrHUTHBIX BOJIH

-lmr.,
koHcTpykTop "3HATOK"
ANEKTPOHHBIN, IS
IIKOJIBI -OIIT.,
KoMIbtoTep-11r.,
Habop
DnekTpoauHaMuKa- 11irT.,
npoekTop -1uir.,
CTOJI IEMOHCTPALIMOHHBIN
no usuke C/1 1200 -
lmr.,

CTOJ 1a00paTOPHBIiL
ANEKTPUPUITUPOBAHHBII
st puzuku 1200C3J1 -
12mrT., TeneBu3op- 1 mrT.,
yueOHas gocka-11r.,
KOHCTPYKTOP
AnbpTepHAaTUBHOU
SHEPTrUM-S1IT.,
obopyaoBaHue A
1a00paTOPHBIX pabOT MO
¢uzuke, paunyapt-1mr.
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Bce nucummimabl 2-06 25 Kommbrorep— 9mir., Kadenpa puzuxu u AnsT OOpazoBanue
y4eOHOT o0 I1aHa, KpoMe npoektop — lmr., METOAMKH 00y4eHUs 8 (yinuen3us Ne
«DNEKTUBHbBIC HarJsITHBIC TTOCOOUS ¢usuke, KpacHukoBa AA0.0006.00,
MUCIUILIINHEI 110 (cTeHmpl), MapKepHast E.IO. noroBop Ne JIC 14-
(U3UYECKON KYJIBTYpE U nmocka — 1mrT. ¢ 2017 ot
CIIOPTY» YCTPOUCTBOM JUJISt 27.12.2017
WHTEPAKTUBHOU JOCKH,
JlocKa MapkepHasi — 1.
Bce mucnuiummast 2-08 16 MapxkepHas qocka-1mrT., Kadenpa texnomoruu u Her
y4eOHOT o0 I1aHa, KpoMe JIaGoparopus AIIEKTPONPUOOPHBII IUT- | MPEANPUHIMATEIbCTBA,
«DNEeKTUBHBIC ANEKTPOTEXHUKH S1IT., OJI0KH 10 cOOpKe Bacunnes b.B,
JUCITUIUTAHBI 10 DIIEKTPUUYECKUX IIeTICH -
buznyecKoil KyIpType U 8urT., mpoBoAa
CIIOPTY»
Bcee nucrumimHb 2-11 100 VYuebnas nocka-lmr., Kadenpa ¢puszuku u Linux Mint —
y4eOHOro IjIaHa, Kpome poeKTop-1umir., METOJUKU 00y4YEeHHUSI (CBoboanas
«OINEeKTUBHbBIE KoMIbtoTep-11T., ¢uzuke, Akcrora J1.®. munensus GPL)
JUCITUIUTAHBI 10 MapkepHast Jocka- 1 mr.,
buznyecKoil KyIbType U JIEMOHCTPAIIMOHHBIN
CIIOPTY» cToJi-1mT.
Bce mucnuimmael 2-12 20 Komrmiekt yaebHoro Kadenpa rexnomoruu u Her
yueOHOro Ij1aHa, Kpome JIaGopartopus 000pyA0BaHUS 110 MpeapUHIMATEIbCTBA,
«DNEeKTUBHBIE POOOTOTEXHUKH U pOOOTOTEXHHUKE, Kapenosa H.T'.
JTUCIUILTAHBI 110 ANEKTPOHUKHU MOJIUTOH-31IT.,
(buznyecKoil KyJapType U MapKepHast Jocka-11mrT.
CIIOPTY»
Bce nucuunimHel 2-13 30 WHuTepakTrBHAs 10CKa- Kadenpa ¢usuku u Linux Mint —
y4eOHOro IjIaHa, Kpome lu., METOJUKU 00yUEeHHUS (CBoboanas

«ONEKTUBHBIE
JUCLIUIUINHEI 110
buznyecKoil KyJapType U
CIOPTY»

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

poeKTop - lmrT.,

¢uzuke ,Ocumnona JI.M.

munensust GPL)
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CTOJIMK MEePEIBUKHON
npoeKuuoHHkI PTS - 1
1IT., BOJIBTMETpP- 11T,
amnepMerp- 1 mr.

9. Bce mucnuiummasl 3-02 50 Kommbrorep- 1., Hupexumsi, Yuranos A.C. Linux Mint —
y4eOHOr o0 I1aHa, KpoMe MHTEpaKTUBHAsI JocKa - 1 (CBoboanas
«DNEKTUBHbBIC IIT., CUCTEMA munens3ust GPL)
JTUCIUIUIAHBI 110 BUICOKOH(EPEHIICBS3H
(bu3nUECKOi KyIbType U Policom — 1 mrr. (6e3
CIOPTY» CeTH), yuebHas JocKa-
.
10. Bce nucuumimabl 3-04 20 MapxkepHas qocka-1mr., Kadenpa ¢uzuku u Anpst OOpazoBanue
y4e0HOT0 I1aHa, KpoMe JlabopaTopus MHTEPAKTHUBHAA JIOCKa- METOIMKU 00yUYeHUs 8 (nmumen3ust No
«DNEeKTUBHbIE MEXaHUKH 11T ¢ BCTpOCHHBIM ¢busuke, SAxymesuu B.W. AAO0.0006.00,
IUCIHUILINHEI 110 MIPOCKTOPOM; noroBop Ne JIC 14-
buznyecKoil KynpType U yueOHOe 000pyaOBaHKE 2017 ot
CIIOPTY» 0 MEXaHHUKE 27.12.2017
(MalMHa+3IEKTPOHHBIN
0J10K)- 9 mmT.,
KOMIIbIOTEp- § LIT.,
HOyTOYK- 10 mit.,
TIOJTUTOH IS
pPOOOTOTEXHUKH- 1 THIT.
11. Bce nucuumimHel 3-06 25 MapkepHas gocka -1mr., Kadenpa ¢pusuku u Her
y4eOHOT0 J1aHa, KpoMe JlaGopaTtopust BBIIPAMHTEINH METOAMKUA 00yUYeHUs
«DNEeKTHUBHBIC ANEKTPUYECTBA U HU3KOBOJBTHBIN -3 mT., | $usuke, Kapnenko M.M.
AACHOUIUIMHBI 11O MarmeTuima BBICOKOBOJIbTHEIN  OJIOK

¢bu3nueckoil KyiabType u
CIOPTY»

MMUTaHus - 3 IIT.,
yCTaHOBKA IS
JIEMOHCTpPAIH

OJICKTPOMAariuTHBIX BOJIH-

3 WT., NpUCTaBKa-
ocruiorpag
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JIEMOHCTPALIMOHHBII
JBYXKaHaJIbHBIN -4 IT.,
HU3MEPUTEIBHBINA TPHOOP

IIKII -3 mT., 610K
MMUTAHKS HU3KOBOJIBTHEIN
- 4 1WT., MyJIbTUMETP
APPA 205 - 2 wr.

12. Bcee qucnuninnHel 3-11 100 Yyebnas nocka-1urr., Hupexmus, Yuranos A.C. Linux Mint —
y4eOHOT0 IJ1aHa, KpoMe 9KpaH- 1 mT., (CBoboHas
«INEeKTUBHbBIC poexTop-1uir., nmuuensust GPL)
JTUACIUATUIMHEI 110 KOMITbIOTEP- 1 TIIT.
bu3nIecKoil KyiIbpType U
CIIOPTY»
13. Bce nucuuiummast 3-13,3-14 15 Komnerorep-15miT., Hupeknus, Yuranos A.C. Linux Mint —
y4eOHOTO 1m1ana, kpome | KoMmbroTepHbIi npuHTEp-11IT., (CBoboanast
«DJEKTUBHBIE KJacc MapKepHas JocKa- 1 mT., muuen3us GPL)
JTUCLMIUIMHEI 110 mpoekTop- 1.,
(UBHYECKON KYIBTYpE WHTEPAKTHBHAS JIOCKa-
CIIOPTY» L.
14. Bce mucnuminHel 3-17 14 YueOnas mocka-11mr. Hupexkuuns, Uuranos A.C. Her
y4eOHOro 1j1aHa, Kpome
«ONEeKTHUBHEIE
JTUCIMIUTUHEI 110
buznYecKoil KyIbType U
CIIOPTY»
15. Bce nucnuminHbl 4-01 30 YueOnas mocka-11mr. Hupexkuuns, Uuranos A.C. Her
y4eOHOro 1aHa, Kpome
«ONEeKTHUBHEIE
JTUCIMIUTMHEI TI0
(buU3NYECKON KYIBTYpE U
CHIOPTY»
16. Bce nuciuminHel 4-02 34 Komnbrorep -1mit., Hupekuus, Yuranos A.C. Linux Mint —
y4eOHOro jiaHa, KpoMe pOeKTOop- 1., (CBoboanast
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«ONEeKTHUBHEIC
JHUCLHUILIMHBI 10
(U3UYECKON KYJIBTYpE U
CIIOPTY»

WHTEPAaKTUBHAs JT0CKa-
lmrr.,
MapkepHas Jocka-1mr.,
y4yeOHast 1ocka-1mT.

munen3ust GPL)

17. Bce mucnuiummasl 4-03 12 CreknaHHasg Oocka-lmr., Kadenpa puzuku u AnsT O6pazoBanue
y4e0HOT0 I1aHa, KpoMe Jlaboparopus KOMITBIOTEp-4 IIIT., METOJIUKH O0y4ICHHUS 8 (yuueH3ust Ne
«DNEKTUBHbBIC MOJIEKYJIAPHOU obopyoBaHue It ¢dusuke, Kpacaukona E.JO AA0.0006.00,
JUCLUILINHBI 110 buzuKu MOJIEKYJISIPHOH U norosop Ne JIC 14-
(U3UYECKON KYJIBTYpE U aTOMHOM (pU3HKE 2017 ot
CIOPTY» 27.12.2017
18. Bce nucnummimHel 4-11 10 YuyeOnas mocka-11r. Hupekuus, Yuranos A.C. Her
y4eOHOTO0 I1aHa, KpoMe
«DNEeKTUBHbBIC
JUCITUIUTAHBI 10
buznyecKoil KynpType U
CIIOPTY»
19. Bce mucuuiummast 4-12 30 Kommprorep — 10 mT., Kadenpa Linux Mint —
y4e0HOTO II1aHa, KpoMe Kiacc npoekTop — 1 miT., UH(HOPMATUKH U (CBoboiHas
«ONEeKTUBHBIC KOMIBIOTEPHOTO WHTEPaKTHUBHAS 10CKa — UH(GOPMaIIMOHHBIX munen3us GPL)
JUCIUTUTAHBI 10 MOJICTTUPOBAHUS L., TEXHOJIOTHH B
buznyeckoit KynpType U | (ayAuTOpHs IS MapkepHas qocka — 1 mrT. | oOpazoBanuu, MBKkuHa
CIIOPTY» IIPOBEICHUS JI. M.
3aHATHUM 110
MOJICTTUPOBAHUIO,
POrpaMMHUPOBaH
UI0)

Omnepaunonnas cucreMa AnbT OOpa3oBaHue § BKIIOYAET CIEAYIOUINH MaKkeT MPOrpaMMHBIX TPOAYKTOB:

1. Perl5.22

2. Python 2.7 u 3.5,
3. PHP5.6

4. GCCh.3

5. LibreOffice 5.3
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6. Firefox ESR 52.5.2
7. WINE 1.9.12

8. GIMP 2.8.20

9. wxMaxima 16.04.2
10. Scribus 1.5.3

11. Inkscape 0.92

12. Blender 2.77

13. Moodle 2.5

14. PY2KEJIb 1.0.1

15. Mediawiki 1.23

OnepanunooHnas cuctema Linux Mint BKJIIo4aeT CleAyIOMUNA MaKeT IPOrpaMMHBIX MPOAYKTOB:
1. Firefox

Thunderbird
LibreOffice
GIMP
Pidgin
Rhythmbox
HexChat
GParted

. VLC

10. LightDM
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IMoMemenus AJis1 camocTosATeIbHOM padoTel o0yuaromuxcest B KI'ITY um. B.II. AcradbeBa

Ne HaunmeHoBaHue Homep Kou-Bo Ilepeyenn Kadgenpa, 3a B Tom umncie IlepeyeHb JJMLIIEH3HOHHOTO
n AUCHHUILINHBI ayIuTOPpUH NMOCAJOYHBbIX | HCII0JIb3YEMOI0 KOTOpO¥i NpHUCNIOCco0IeHHBIX NPOrpaMMHOI0
/m | (Momyasi), NPaKTHK B /momenienns MecT, 000opy10BaHUA 3aKpervieHa A o0ecneyeHus. PekBU3UTHI
COOTBETCTBHH C padouux ayauropus/ HCIO0JIb30BAHUS MO/ITBEPKAAI0LIEro
Y4eOHbIM IJIAHOM MecT nomelnleHue ¢ UHBAJTUAAMH U JTOKyMEeHTAa
YKa3aHueM Junamu ¢ OB3
OTBETCTBEHHOI0
Juua
660049, KpacHosipckuii kpaii, r. KpacHosipck, yJi. Aabl JledeneBoii, a. 89
(Kopmyc Nel)
1. Bce nucuuninHel 1-01 3an 22 Kommbrotep- Ha AnpT OOpazoBanue 8
y4eOHOro IjiaHa KaTaJaoroB 3mIr. JupeKTop (muuensus Ne AAO.0006.00,
HAay4YHON Hay4HOM norosop Ne JIC 14-2017 ot
OUOINOTEKH O6UObJIMOTEKH, 27.12.2017
balimyxaMeTOB
B.IL.
2. Bce nucuumimnbl 1-03 3an nns 12 Kommnsrorep- Ha Anbt OGpazoBanue 8§
y4eOHOro IJIaHa Hay4YHOIl paboTbI 3wr., MOY- [lupekTop (muuensua Ne AAO.0006.00,
3mrT., pabouee HAy4YHOM norosop Ne JIC 14-2017 ot
MECTO IS JIULL 6U0bJINOTEKH, 27.12.2017
¢ OB3 (ansa BalimyxameToBa
CJENBIX U B.IL
C1a0OBUASIIINX )
3. Bce nuctunimHel 1-04 AGonemeHT 4 Kommerotep- Ha AnpT OOpazoBanue 8
y4eOHOTr 0 IJ1aHa Hay4YHOU 2mIT. AupexTtop (muuensus Ne AAO.0006.00,
JINTEPATYPBI Hay4YHOH noroBop Ne JIC 14-2017 ot
6u06JIMOTEKHY, 27.12.2017
balimyxameToBa
B.I1.
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Bce nucnuiminHel
y4eOHOro IjaHa

1-05 Hentp
CaMOCTOSATEJIbHOMU
paboThI

60

KoMIbioTep- 15
IIT.,

M®VY-5 qrr.

JvpekTop
Hay4YHOM
GUOJHUOTEKH,
BbalimyxameToBa
B.IL.

Ha

Microsoft® Windows®
Home 10 Russian OLP NL
AcademicEdition
Legalization GetGenuine
(OEM JnwieH3us, KOHTPAKT
Ne Tr000058029 ot
27.11.2015);

Kaspersky Endpoint Security
— JIuny cepruduxar NelB0OS8-
190415-050007-883-951,
7-Zip - (CoboaHas
nmuuensust GPL);

Adobe Acrobat Reader —
(CBobonHast nmuieH3us);
Google Chrome —
(CBoOonHast nmuiieH3us);
Mozilla Firefox —
(CBoboHAs MULIEH3US);
LibreOffice — (CBoGoauast
muuensust GPL);

XnView — (CBobogHast
JUTIEH3HS);

Java — (CBobOoHas
JUTIEH3HS);

VLC — (CBobGonnas
JUTICH3US ).

I"apanT - (moroBop Ne
KPC000772 ot 21.09.2018)
Koncynpsrantlimtoc (norosop
No 20087400211 ot
30.06.2016)

60




HOYTOYK-10 1T,

AnsT O6pazoBanue 8
(muuensust Ne AAO.0006.00,
norosop Ne JIC 14-2017 ot
27.12.2017

Bce nucnuiinHel
y4eOHOro IjaHa

1-34 PecypcHblii
HEHTP

20

Komnbrorep-
4.

JvpekTop
Hay4YHOM
GUOJUOTEKH,
BalimyxameToBa
B.IL.

Microsoft® Windows®
Home 10 Russian OLP NL
AcademicEdition
Legalization GetGenuine
(OEM JnwieH3us, KOHTPAKT
Ne Tr000058029 ot
27.11.2015);

Kaspersky Endpoint Security
— JIun cepruduxar NelBOS-
190415-050007-883-951,
7-Zip - (Cobognas
nmuuensust GPL);

Adobe Acrobat Reader —
(CBobonHast nmuieH3us);
Google Chrome —
(CBoOonHast muieH3u);
Mozilla Firefox —
(CBoOonHast MuIIeH3U);
LibreOffice — (CBoGoaHast
muuensust GPL);

XnView — (CBobogHast
JUTIEH3HS);

Java — (CBobGoHas
JUTIEH3HS);

VLC — (CBobonnas
JUTICH3US);

I"apanT - (moroBop Ne
KPC000772 ot 21.09.2018)
Koncyaprantlintoc (norosop
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Ne 20087400211 ot

30.06.2016)
Bce mucnuiummast 2-29 23 Kowmmbrorep- Otnen AnsT O6pazoBanue 8
y4eOHOro IJiaHa 13mrT. JULEH3UPOBAHUS, (munensus Ne AAO.0006.00,
aKKpEIUTALNHU U norosop Ne JIC 14-2017 ot
KOHTpOJISI KauecTBa 27.12.2017
00pazoBaHMs
Bce nucummimmabl 2-28 12 Kowmmbrorep- HNucturyr AnsT O6pa3zoBanue 8
y4eOHOro IjaHa 12mT. JIOTIOJTHUTEIILHOTO (muuensusa Ne AAO.0006.00,
oOpa3zoBaHus U norosop Ne JIC 14-2017 ot
MOBBIIIEHHS 27.12.2017
KBTI (UKL
Bce mucnuimmHel 2-34 12 Kowmmbrorep- HNucturyr Anbt OGpazoBanue 8§
y4eOHOro IjiaHa 12mT. JOIIOJIHUTEIBHOTO (muuensus Ne AAO.0006.00,
oOpa3zoBaHus U noroBop Ne JIC 14-2017 ot
MOBBIIIEHHS 27.12.2017
KB (DUKAIAH
Bce nucnuminHel 4-24 Y4yebHo- 8 My3seiinoe Kadenpa Her
y4eOHOro IjaaHa UH(POPMAIIMOHHBIHA o0opyaoBaHue: reorpaduu u
LEHTP 6apometp-1mr., METOIUKU
(dboToanmapar- oOydeHus
lmr., reorpaduu,
TeTypui-1mrT., [TaBnosa 1O.B.

Oyccuionb-11mr.,
TICUXPOMETP-
lmT.,
aHUMOMETP-
., HEUBENIUP-
111T., TEOIOINT-
lr. u ap.

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

(Kopmyc Ne2)
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10. Bce mucnuiumasl 1-16 2 Kommsrorep- 3aMecTUTED Ja AnsT O6pazoBanue 8
y4eOHOro IJiaHa 21IT., JieKaHa 1o (mumensus Ne AAO.0006.00,
MIPUHTEP- 21IIT. BOCIIUTATEILHON norosop Ne JIC 14-2017 ot
pabore, 27.12.2017
Tumodeera H.A.
11. Bce nucuumiunbl 2-11 28 Kommnsrorep-5 Kadenpa Anpst Ob6pazoBanue 8
y4eOHOTr0 IJ1aHa Nudopmanmronno- IIT., eOaroruky u (mumensus Ne AAO.0006.00,
METOANYECKUI IPUHTEP-21IT., IICUXOJIOTUH norosop Ne JIC 14-2017 ot
PECYpPCHBIN IIEHTP M®VY-2mr., HaYaJIbHOTO 27.12.2017
(s mpoBeeHus y4e0HO- oOpa3oBaHwsl,
3aHATUN U MeTOouYecKas 3aB.KaOMHETOM,
VHIUBUyaTbHON JuTeparypa Yunosa H.II.
paboThI)
660017, KpacHosipckuii kpaii, r. Kpacnosipck, yi1. Kapsia Mapkca, 31. 100
(Kopnyc Ne3)
12. Bce nucuuiummast 2-11 25 Komnbrorep- Hupeknus Anbt OGpazoBanue 8
y4eOHOro IjaHa Meronnyeckuit 14mr. UHCTUTYTa (nmuuensusa Ne AAO.0006.00,
KaOuHET IICUXO0JIOIrO- norosop Ne JIC 14-2017 ot
Nearoru4eckoro 27.12.2017
o0Opa3oBaHus
13. Bce nucummimnbl 4-01 12 Kowmmbrorep- Jupexuus Anbt OGpazoBanue 8§
y4eOHOro IaaHa HNudopmarinoHHo- 4. WHCTUTYTa (munensus Ne AAO.0006.00,
METOANYECKUI TICUXOJIOTO- noroBop Ne JIC 14-2017 ot
PECYpPCHBIN LIEHTP NeJaroru4eckoro 27.12.2017
00pa3zoBaHus
660049, KpacHosipckuii kpaii, r. KpacHosipck, yJ. Ilepencona, 31. 7
(Kopnyc Ned)
14. Bce nucnuminHbl 1-01 25 Komnup- 1. Ha Her
yueGHOro miaHa Otpacnesas [lupekTop
Oubnuoreka Hay4yHOU
O6MOGJIMOTEKH,
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baliMmyxaMmeToBa

B.IL.
15. Bce mucnuiummasl 1-02 YuransHbIH 25 Kommprorep- Ja AnsT OOpazoBanue 8
y4eOHOro IJiaHa 3a1 10mr., JupexTop (mumensust Ne AAO.0006.00,
npuHTep- 11T, Hay4YHOH norosop Ne JIC 14-2017 ot
OMO6JINOTEKY, 27.12.2017
baliMmyxaMmeToBa
B.IL.
660135, Kpacnosipckuii kpaii, r. Kpacnosipck, yJi. B3nernas, 1. 20
(Kopmyc Ne5)
16. Bce nucuumimnbl 2-09 PecypcHbrii 28 Kommnberotrep- | Ct. mpenogaBares, Anbt OGpazoBanue 8§
y4eOHOro IjiaHa LIEHTP 13T, Cracrok 1.B. (muuensus Ne AAO.0006.00,
HOYTOYK-21IT., norosop Ne JIC 14-2017 ot
HAy4YHO- 27.12.2017
CIpaBOYHAas
JauTeparypa
17. Bce nucuunivHel 3-09 5 Kommnerotep- Jupexius Microsoft® Windows® 8.1
y4eOHOTO IJIaHa L. WHCTHUTYTa Professional (OEM
COILIMATTBLHO- TUIEH3Us1, KOHTPAKT Ne
T'YMaHUTapHBIX 20A/2015 ot 05.10.2015);
TEXHOJIOTHIi Kaspersky Endpoint Security

— JIun ceprudurar NelBOS-
190415-050007-883-951;
7-Zip - (CBobo1Hast
muuensust GPL);

Adobe Acrobat Reader —
(CBoOomHast MUIICH3UA);
Google Chrome —
(CBoOomHast MUIICH3UA);
Mozilla Firefox —
(CBoOoiHasI TUTICH3US);
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LibreOffice — (CBoGoaHast
muuen3ust GPL);

XnView — (CBoboaHast
JIAIICH3US);

Java — (CBobOoHas
JIAIICH3US);

VLC — (Croboanas
JIAIICH3US);
KoncynwsrantlImtoc (morosop
Ne 20087400211 ot
30.06.2016

JlonoyHeHus U U3MeHeHus B yueOHoil mporpamme Ha 201/

3.2.3.4. JInct BHeCEeHHUS N3MEHEeHU

y4eOHBIN ToJ

B yqe6Hy10 IIporpaMmMy BHOCATCS CICAYHOINE U3MCHCHUS !

1.
2.
3.

YueOHas ImporpamMma 1nepeCMoTpeHa 1 ozL06peHa Ha 3aCCJaHuun Ka(be,[[pbl

"

BHeceHHble H3MEHEHUSI YTBEPK A0

"

201 1., npotokon Ne

3aBenyrouuii kapeapoit

JlexaH ¢axynpTera (IUpeKTOp HHCTUTYTA)

n

"

201

T.
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