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1. HEPEYEHD IIVTIAHUPYEMBIX PE3YJIBTATOB ObYYEHUS
JucuurimHa y9acTByeT B (JOPMUPOBAHUU CIEAYIOMIUX KOMIIETEHIHI 00pa3oBaTebHbBIX

IpOrpaMM:

HoakomnereHnus, NHauKATOPBI JOCTHIKEHUS
Komnerenuus N

¢opmupyemasi B JUCHHILINHE KOMIeTeHI Ui
OIIK-1.  Cmnocoben | OIIK-1.®u30A®. 3Haer (yHIaMEHTaJIbHBIE MOHS-

pemath 3amaund npo- | CocobeH mpuMeHsATh (pyHIaMeH- | THsI, OCHOBHbIE (pU3MUecKue 3aKo-
(deccuoHanbHON fes- | TalbHBbIE (U3UYECKUE 3HAHUA OIl- | HBI ONITUKH U aTOMHOH (pr3HKH
TEJIBHOCTH, TpUMe- | THKA U aTOMHOH (U3MKU B MpO- | YMeeT NPUMEHATh (Pu3nyecKue

HSISl METO/Ibl MOZETH- | (PECCHOHAIBHON JAEATENbHOCTH 3aKOHBl ONTUKU U aTOMHOM (u-
pOBaHMs, MaTeMaTH- 3UKM Ul pEUICHMs 3a7ad Teope-
YECKOT0 aHaJIn3a, TUYECKOTO W NPUKIATHOIO Xa-
€CTECCTBEHHO- pakrepa

HayyHble U OOIIEUH- Hmeer onbIT  UCHONB30BaHUSA
JKEHEPHBIEC 3HAHUS 3HaHWH (U3UKK B OOJACTH ONTH-

K ¥ aTOMHOU (PU3UKH TIPH pe-
[ICHUH TTPAKTUICCKHX 3a7a4

HNmeer onbIT 00paboTKH, mpe-
CTaBJICHHSI TTOJIYUYECHHBIX JAHHBIX
U OIEHKHU IMOTPEUTHOCTH PE3YIib-
TATOB HM3MEPEHHU (PH3HUUECKOTO
IKCIIEPUMEHTAa IO OITHKE U

aTOMHOM Qu3uke

2. MECTO JUCHUNIJIMHBI B CTPYKTYPE OBPA3OBATEJBbHON
MPOT'PAMMBI
JlucuunianHa BXOAUT B 00s13aTenbHYI0 YyacTh biioka 1 «/lucuumiuasl (Momysn)» o0pa3o-
BaTEJIbHON IIPOIPAMMBI.
BxomHble TpeOoBaHMS K AUCIUIUIMHE: JJISi OCBOCHHS TUCIMIIMHBI HEOOXOTUMBI 3HAHUS
no ¢gusnke U MareMaTnke B o0beme TpeboBanuit EI'D u B 00bemMe MaTeMaTHUeCKUX JUCIUIUIMH
1-ro roga obyuenus.
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3. ®usuka atoma u
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KonTposb BbINnoII-
HCHUA U 3a111uTa
MPAKTHKO-
OPUEHTUPOBAHHOTO
3a/laHus

4.1. JIeKIINOHHDLIE 3AHATHSA
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1 |12 WuTepdepeHiyst CBeTOBBIX BOJH.
CaeroBas BonHa u e€ cBoiicTBa. MHTepdepenuns BoaH. MHTEphepeHms
MOHOXPOMAaTHYECKHUX BOJIH OT JBYX TOHKUX CBETSIIUXCS HUTEH. bunpusma
®penend. OnbiT FOHra.

3 NuTtepdepennus cBera npu OTPaKEHUH OT TOHKUX IUICHOK M IUIACTHHOK.
Konbia HetoTona. MHorony4eBast HHTepGhepeHIus.

4 Judpaxiusi CBETOBBIX BOJIH.

Hudpakuus ceera. [lpunnun I'roiireHca-®penens. Meroa 300 DpeHers.
Hudpaxius OpeHens Ha AUCKE U KPYTIIOM OTBEPCTHUH.

5 Hudpakmus Dpaynrodepa va menu. Judpakinuonnas pemerka. Pacmipe-
7ie7l €eHHe WHTEHCUBHOCTU B MU(PPAKIMOHHBIX KapTuHaX. JudpakmmonHas
pelIeTka Kak CleKTpaabHbId Ipuoop.

6 [Tonapuzanus ceera.

EcTecTBeHHBIN, MOJIAPU30BaHHBIA U YaCTUYHO-TIOJISIPU30BAHHBIN CBET. DJI-
JUNTUYECKAs W JIMHEHHas MOJSpU3alMs IEKTPOMarHuTHOW BosHBL. Cre-
neHp nossipu3anuu. 3akoH Maimoca. [longpuzanus cBera nmpu OTpakeHUU
U npenoMyieHud. Yrona bprocrepa. J[BoitHOE TydenpenoMieHueE.

7-8 TemnoBoe n3nyuenue.
TennoBoe nznyyenue . McnmyckarenbHas U MOTJOMIATENbHAS CIIOCOOHOCTH
ten. 3akoH Kupxroga. AbGcomoTrHo dyepHoe Teno. 3akoH Credana-
Bonbimana. 3akon Buna.
®opwmyina Penes-Jxunca. ['unore3a kBanToB sHeprun. @opmyia [lnanka.

9 KBanToBbIE CBOICTBA CBETA.
dortornextpudeckuit 3¢ ext. TopMo3HOE peHTTeHOBCKOe n3nyuenue. do-
TOHBI, KOPITYCKYJISIpPHO-BOJIHOBOM nyanu3M. Dddext KomnroHa.

10 bopoBckast Moens aToMa BOAOpOAa.

CrnexTp uznyuyeHusa aroma Bojgopoaa. @opmyna bansmepa. OnbiTel Pesep-
dbopnaa mo paccesHuO o-dactuil. SnepHas monens atoma. [loctymarer bo-
pa. Onbrtel @panka u ['epuia. Teopust BomopoonogooHoro nona. Mcmyc-
KaHHUE U MOIJIONIEHUE CBETa aTOMOM.
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3 11 BomHoBBIE CBOMCTBA MUKPOYACTHII.
I'unoreza ne-bpoinsa. Oneitel J3BUccona-/xxepmepa. KoprnyckymnsapHo-
BOJIHOBOI yanu3m. [IpuHIMI HenmonpeaeneHHOCTH.
12- OCHOBBI KBAHTOBOM MEXaHUKH.
13 CocTosiHHE KBaHTOBOTO 00BEKTa, BOIHOBas (hyHKIUs. Y paBHenue [llpe-
muarepa. CoOcTBeHHBIE (YHKIUU M COOCTBEHHbIE 3HaYeHus1. CTannoHap-
HbIe cocTosiHus. OnepaTopbl MOMEHTA UMITYJIbCA U €ro mpoekiuu. Yactuia
B MTOTEHIIUAJILHOU siMe C OECKOHEYHO BBICOKUMU CTEHKaMU. T yHHEIbHBIH
ahdexr.
14 KBanTOBO-MeXxaHUYECKOE OMKMCaHKEe aTOMa BOJIOPOA.
Pemenns ypasnenus Illpenunrepa mis atroma Bogopona. Ksanroseie unc-
na. Crnextp sHepruil snexktpoHa. CHeKTpbl MIETOYHBIX MeTawoB. CrnuH
anekTpoHa. CnuH-opOUTAIBLHOE B3aUMOJICHCTBYE.
15 MHOT03J1€KTPOHHBIE ATOMBI.
LS-cBs3b 1 MEXaHUUYECKU MOMEHT MHOT03JIEKTPOHHOTO aTtoMa. Criek-
TpaJibHble 0003HaueHusl. MarHUTHBIE CBOMCTBA aTOMA.
[Tpunnun 3anpeta [Taynu. DneKTpoHHBIE 000IOYKH.
16 du3nKa aTOMHOTO SiApa ¥ 3JIEMEHTAPHBIX YaCTHII.

CocTaB M XapaKTEepUCTHUKU aTOMHBIX sifep. PaanoakTuBHOCTH. 3aKOH pa-
JUOAKTUBHOIO pacrnaja. flnepHele peakuuu, NMOporosas 3Heprus. Buasl
B3auMozeicTBui. Kiaccel anemeHTapHbIX 9acTull. YacTUIbl U aHTUYaCTH-
LIBL.




4.2. llpakTu4eckue 3aHATHS
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1 |12 4 | UnTepdepeHIus cBera.
3-5 6 | dudpakmus ceera
6 2 | lNonspuzanus cBera. KoutponpHas padora Nel.
2 7 2 | TerutoBoe U3IIy4CHUE.
8-9 4 | KBanToBas mpupoja CBeTa.
10 2 | Atom Pesepdopnaa-bopa.
11 2 | KouTtpomnbHas padora No2
3 12 2 | BonHOBBIE CBOWICTBA MUKPOYACTHII.
13 2 | OgHOMEpHBIC 331a4u CTalMoHapHOTO ypaBHeHus Llpeaunrepa.
14 2 | CaoiictBa aTOMOB. CIIEKTPBHI.
15 ATomHoe sapo. PangunoakTuBHBIN pacma.
16 2 | DnemenTapHbie yactuibl. KontponpHas pabota Ne3
4.3. JlaGopaTopHble padoThI
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1 1 2 | UHTepdepeHnns Ha MI0CKONapauleIbHOM MIIaCTHHKE
2 2 | Unrepdepenuronnslie konblia HproToHa
W3mepenune TONIMHBI TOHKUX TUIEHOK € TIOMOIIBI0 MUKpOHHTEp(dhepomeTpa
3 2 | OrpaxaTenpHast TUPPAKINOHHAS PEIIETKA
N3ydenne qudpakiuu OT 1MEIH, HUTH U OAHOMEPHOH AU pakiinOHHON
peLeTKH
Judpaxius cBeTa Ha OTHOW U Ha ABYX LIEJAX
4 2 | IlpoxoskaeHune MI0CKONOIsPU30BaHHOTO CBETA Yepes3 MOJIpU3aTop
2 5 2 | TerutoBoOE M3ITydeHUE
Bonnsl ne bpoitns u audpakiys 31eKTpoHOB
Dddext Komnrona
6 2 | OnbiT ®@panka — ['epua

Omnpenenenue noctossHHON Punbepra u sHepreTHyeckux ypoBHeEi aroma
BOJIOpO/IA

Dddekt 3eemana
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3 7 2 | V3yyeHue TepMOAIIEKTPOHHONW AIMHUCCUH U OTIpeieieHue paboThl BEIXOAA
Onpenenenne yIenbHOIo 3apsaa dIeKTpoHa
8 2 | Dddext Xoma B MOTYITPOBOJTHUKAX
4.4. CamocTosiTeqIbHASA pa00Ta CTYJAEHTOB
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1 2 | Pabota ¢ yuebHO# nuTepatypoii: paboTa ¢ KOHCIEKTaMU JICKIHA, y4eOHUKaMH U
yueOHbIMU nTocoOusiMu. PaboTa ¢ BHEIIHUMU 3JI€KTPOHHBIMU PeCypcaMu

2 | PaboTa ¢ 31eKTpOHHBIMH MOJIYJISIMH HHIAUBHIyaIbHON pabOThI CTYIEHTOB
(BMUPC): uzyuenue matepuasioB 9MUPC, oTBETHI Ha TECTOBBIE BOIIPOCHI.

8 | INoaroToBka K 1a00OPaTOPHBIM 3aHATHSAM: ITOATOTOBKA KOHCIIEKTA J1a00paTOpHOM
paboThI, M3yYeHHE TEOPETHYECKOTO MaTeprasa, CXeMbl SKCIIEPUMEHTa, METO/1a
00paboTKa IKCTIEPUMEHTAIBHBIX TaHHBIX, TIOJITOTOBKA OTBETOB HA KOHTPOJIbHBIC
BOIIPOCHI.

8 | BeimosiHeHne JOMAIIHUX 3aJaHUH IPAKTUYECKUX 3aHATUH.

2 | BeimosHeHe MPaKTUKO-OPHEHTHPOBAHHOTO 33 IaHHSL.

2 | [ToaroToBka K KOHTPOJIBHBIM MEPOIIPHUATHSIM: KOHTPOJIBHOH padote Nel u py-
O0E)KHOMY KOHTPOJTIO.

2 3 | Pabota ¢ yueOHOM nuTepaTypoii: paboTa ¢ KOHCIIEKTaMU JICKIHHA, YIeOHUKaMU U
y4eOHBIMU TTOCOOUSIMH.

3 | Pabora ¢ BHEIIHUMH 3IEKTPOHHBIMU PECypcaMu

1 | Pabota c 371€eKTpOHHBIMU MOJYJISIMU HHAUBUYAIbHOM pabOThI CTYJIEHTOB
(OMMUPC): nzyuenne matepuanos IMUPC, oTBeTh Ha TECTOBBIE BOIPOCHI.

4 | IlonroroBka K 1a00paTOPHBIM 3aHATUSAM: MOATOTOBKA KOHCIIEKTA JJaOOpaTOPHOI
paboThI, M3yUeHHE TEOPETHYECKOTO MaTepraa, CXeMbl SKCIIEPUMEHTa, METO/1a
00paboTKa IKCTIEPUMEHTAIBHBIX IaHHBIX, TIOJITOTOBKA OTBETOB HA KOHTPOJIbHBIC
BOTIPOCHI.

6 | BelmosiHeHWE JOMAITHHUX 3aJaHAH TPAKTUYCCKUX 3aHATHH.

3 | [oxroroBka Kk KOHTPOJIBHOU paboTe Ne2.

3 8 | Pabota ¢ yueOHOM nuTepaTypoii: paboTa ¢ KOHCIIEKTaMU JIEKIUi, yueOHUKaMu 1
y4eOHBIMU TTOCOOUSIMH.

4 | PaGoTa ¢ BHEUTHUMHU 3JI€KTPOHHBIMU PECYPCAMHU.

1 | PaGora c 3neKTpOHHBIMU MOAYJISIMU UHIMBUIyaJIbHON pabOThI CTYICHTOB




Bug CPC

Ne monmyJis
AU CIUILINHBI
O0beM 3aHATHH
(uacwl)

(BMUPC): nzyuenune marepuanioB DMHUPC, oTBeTHl Ha TECTOBBIC BOIIPOCHI.

4 | IlonroroBka Kk 1a00paTOPHBIM 3aHATUSAM: IOATOTOBKA KOHCIIEKTA JJa0OpaTOPHOI
paloThl, N3y4YeHUE TEOPETUYECKOI'0 MaTepHasa, CXeMbl IKCIIEPUMEHTA, METOJ1a
00paboTKa IKCIEPUMEHTAIBHBIX 1aHHBIX, IOJrOTOBKA OTBETOB HA KOHTPOJIbHbIE
BOIIPOCHI.

S | BolnosiHeHUE fOMAIIHKX 33JaHUM TPAKTUYECKUX 3aHATUH.

2 | IloarotoBka Kk KOHTpOJIBHOU padboTre Ne3

4.5. IlpumMepHasi TeMAaTHKA KYPCOBBIX pa0doT (IIPOEKTOB)
He npedycmompenwi

5. NEPEYEHDb YYEBHO-METO/IUYECKOI'O OBECIIEYEHUA AJIs1
CAMOCTOSTEJBHOM PABOTHI
Y4eOHo-MeToAnYecKoe 0OecieueHue sl CaMOCTOSITENIbHOM paboThI CTYIEHTOB B COCTaBe
VMK mucrmmmuasl (OPUOKC, URL: http://orioks.miet.ru):
Moayas 1 «BosiHOBasi onmTHKa»
Marepuainsl ¢ KpaTKMM H3J105KEHUEM JIEKIIMOHHOIO Kypca JJIs MOJArOTOBKH K ITpaKkTUye-

CKUM U JIaDOpaTOPHBIM 3aHATUSM U IK3AMEHY:

MeTtoauueckoe nocoOue Juisi MPaKTUUECKUX 3aHATHH U MOATOTOBKU K KOHTPOJIbHBIM Me-
pPOTIPUSATHUSAM U 3K3aMEHY:

DneKTpOHHBbIE MOJYJIM UHJIUMBUYadbHOU paboThl cTyneHToB (OMUPC) nns noarotoBku
K IPAKTUYECKUM 3aHATHIM, KOHTPOJIbHBIM MEPOIPHUSITHIM U DK3aMEHY.

Metoanueckoe ykazanue crygeHTaM (MY C) «BHEIIHUE 3JEKTPOHHbIE PECYPChI» Ul J10-
HOJTHUTENBHOM CaMOCTOSATENbHON paboThl, yriIyOJeHHOTO M3ydeHHs yueOHOro Marepuasia U mo-
MOIIM B BBIOJIHEHUH 33JaHUHN 10 NMPAKTUYECKUM 3aHATHM, J1JaOOpaTOpHBIM paboTaM U MOATr0-
TOBKH K KOHTPOJIBHBIM MEPONPUATHUSIM U IPOMEKYTOUHOM aTTECTALINH.

Monayas 2 «kKBanToBasi onTuka»

Matepuaibl ¢ KpaTKUM H3JI0KEHUEM JIEKIIMOHHOTO Kypca JJis MOJATOTOBKM K MpaKkTuye-
CKHM, JJa0OpaTOPHBIM 3aHITHUSIM U DK3aMEHY:

MeTtoaudeckoe nocoOue Juisi MPaKTUUYECKUX 3aHATHH U MOATOTOBKU K KOHTPOJIbHBIM Me-
POIIPUATHAM U DK3aMEHY:

DNEeKTPOHHBIE MOAYJIM UHIUBUAYaIbHON paboThl ctyaeHToB (OMUPC) miis moaroTroBKku
K [IPaKTUYECKUM 3aHATHSIM, KOHTPOJIbHBIM MEPONPUATHAM U IK3AMEHY.

Metoanueckoe ykazanue cryaeHTaM (MY C) «BHEIIHUE 3JEKTPOHHbIE PECYPChI» Ul J10-
MOJIHUTENIBHON CaMOCTOSITENIbHON paboThl, YIiyOJeHHOrO U3y4yeHusl yueOHOro MaTepuania u 1mo-
MOIIIM B BBINOJIHEHUH 3aJ]aHUM MO0 MPAKTUYECKUM 3aHITHUSIM, J1a00paTOpHBIM paboTaM U MOJro-
TOBKU K KOHTPOJIBHBIM MEPONPUITUSIM U IPOMEKYTOUHOMN aTTEeCTAIUH.

Mopayasb 3 «@u3uka aToMa 4 aTOMHOT0 sApa. CBOHCTBA TBePAbIX TeJ»



http://orioks.miet.ru/

Matepuransl ¢ KpaTKMM HM3J10KEHUEM JICKIUOHHOIO Kypca I MOATOTOBKH K IPaKTHYe-
CKHUM, Ta0OpAaTOPHBIM 3aHATUSAM M IK3aMEHY:

Metoanyeckoe mocodue it MPaKTUIECKUX 3aHATUN U MOATOTOBKH K KOHTPOJIBHBIM Me-
POIIPUATHAM U SK3aMEHY:

DNEeKTPOHHBIE MOAYJIM MHIUBUAYaIbHON padoTsl cTyaeHToB (OMUPC) ans moaroToBku
K IPAKTUYECKUM 3aHATHIM, KOHTPOJIbHBIM MEPOIIPHUATHIM U DK3aMEHY.

Mertoanueckoe ykazanue cryneHraM (MYC) «BHEIIHUE IEKTPOHHBIE PECYPChI» ISl JOIOJIHU-
TEJIBHOM caMOCTOATENbHOIN paboThl, yriyOJIeHHOro U3y4eHusl yueOHOro Marepuana U OMOIIHY B
BBINOJIHEHUH 33JaHUHM 0 MPAKTUYECKUM 3aHSTUAM, J1a0OpPaTOpHBIM paboTaM U MOAIOTOBKH K
KOHTPOJIbHBIM MEPONPUATUSAM U IPOMEKYTOUYHON aTTECTALIUU.

«JIabopaTopHbIil NPAKTHKYM»

Marepuainsl ¢ OonMcaHueM J1abopaTOPHBIX padOT AJIsi CaMOCTOSITENbHONW MOJATOTOBKU U
BBITIOJTHEHMSI TAOOPATOPHBIX PaboT.

Metoanueckure peKOMEeHIaluH 110 TOATOTOBKE U BBIINOJIHEHUIO JJAOOPaTOPHBIX PadoT.
Metoanueckoe rmocodue — Bugeomarepuaibl «BpICTphI CTapT», KOTOPblE 3HAKOMSAT CTY-
JIEHTA C DKCIIEPUMEHTAIIBHON YCTAHOBKOM M JEMOHCTPUPYIOT JEHCTBUS 110 MPOBEACHUIO JKCIIE-
pUMEHTA.

6. MNEPEYEHb YYEFEHOM JIUTEPATYPBI
Jlureparypa

1. Cagemnses, U. B. Kypc o6meit pusuku. B 5 romax. Tom 4. Bonner. OnTuka : yaue6GHOE 1oco-
o6ue nis By3oB / U. B. CaBenbeB. — 7-¢ usl., crep. — Cankt-IlerepOypr : Jlans, 2025. — 256
c. — ISBN 978-5-507-54133-1. — TekcT : 251eKTpOHHBIH // JIaHb : AJIEKTPOHHO-OMOINOTECYHAS
cuctema. — URL: https://e.lanbook.com/book/505413 (mara obparenus: 08.02.2026)
2. Cagenbes, U. B. Kypc o0uieii ¢pusuku : yueOHoe nocobue : B 5 tomax / U. B. CaBenbeB. —
5-e¢ u3a. — Cankr-IlerepOypr : Jlanb, 2022 — Towm 5 : KBanToBas ontuka. AToOMHas Qu3MKa.
®dwusuka TBepaoro Tena. PuU3nka aTOMHOTO si/ipa U dIeMeHTapHbIX yactul — 2022. — 384 c.
— ISBN 978-5-8114-1211-2. — Tekcr : 31eKTpoHHBIH // JIaHb : 3IIEKTpOHHO-OMOIHOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/210611 (mata o6pamenus: 08.02.2026)
3. Uponos, U. E. Bomnosie mpomeccsl. OcHOBHBIE 3aKOHBI : yueOHoe mocobue / U. E. HUpo-
noB. — 10-e u3n. (a11.). — Mocksa : JlabopaTtopus 3nanui, 2024. — 266 c. — ISBN 978-5-
93208-690-2. — TekcT : aneKkTpoHHbIN // JlaHb : 31MeKTpOHHO-OMOIMOTEYHas cucrema. —
URL.: https://e.lanbook.com/book/400163 (nara obpamienus: 08.02.2026).
4. Uponos, U. E. KBantoBas ¢usuka. OcHOBHBIE 3aK0HBI : yueOHoe nocobue / U. E. Uponos.
— 8-¢ u3n. — Mocksa : Jlabopartopus 3uanmid, 2025. — 261 ¢. — ISBN 978-5-93208-517-
2.— Tekcr: osmexTpoHHBIH / JlaHb : 3nekTpoHHO-OmMOMMoreunass cucrema. — URL:
https://e.lanbook.com/book/507630 (nara oopamenus: 08.02.2026)
5. Uponos, U. E. 3anaun o obmieit ¢pusuke : yauedbnoe nocodue / U. E. Uponos ; xymnoxuuk H.
A. Jlo3unckas, B. A. Ilpokynun. — 14-e uzg. — Mocksa : JIabopatopus 3Hanui, 2021. — 434
c. — ISBN 978-5-93208-513-4. — TekcT : 37eKTpoHHbIH // JIaHb : 37eKTpOHHO-OMOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/172247 (nata oopamenus: 08.02.2026).
6. JlauncGepr, I'. C. OnTuka : yuebnoe nocooue / I'. C. Jlanacoepr. — 7-e u3., CTEPEOT. —
Mocksa : DUSMATIINUT, 2021. — 852 c¢. — ISBN 978-5-9221-1742-5. — TeKcT : 3JeKTPOH-
HbI# // Jlanp : AIIEKTPOHHO-ONOIMOTEeYHAS cucTema. — URL:
https://e.lanbook.com/book/185678 (mara oopamienus: 02.02.2026)



7. CuByxun, J[. B. O6mmii kypc ¢usuku . yuebnoe mocobme / J[. B. CuByxmH. — 3-¢
u3n.,crep. — Mocksa : DUSMATIIUT, [6. r.]. — Tom 4 : Ontuka — 2002. — 792 c. — ISBN
5-9221-0228-1. — Tekcrt : anekrponHsiid // JlaHb : 3IIEKTPOHHO-OMOIMOTEYHAs CUCTEMa. —
URL.: https://e.lanbook.com/book/2314 (nmata oopamienus: 08.02.2026)

8. Jlocer B.B. OnTuueckue siBienus. Teopus u sxcriepuMent : Yued. nocodue / B.B. Jloces. -
Mocksa : MUDIT, 2002. - 204 c. - ISBN 5-7256-0291-5

9. Kamammuukos, H. I1. ®usuka. UarepHer-TecTrpoBanue 6a3oBbix 3Hanuii / H. I1. Kanammu-
koB, H. M. KoxxeBuukoB. — 3-¢ u3., crep. — Cankr-IlerepOypr : Jlanp, 2024, — 152 c¢. —
ISBN 978-5-507-48771-4. — Texcr : anekTpoHHbIii // JIaHb : 3JI€eKTPOHHO-OMOINOTEYHAST CHC-
tema. — URL: https://e.lanbook.com/book/362912 (narta o6pamenus: 02.02.2026)

7. HNEPEYEHDb ITIPO®ECCUOHAJIBHBIX A3 JIAHHBIX,
NHO®OPMAIIUOHHBIX CITPABOYHbBIX CUCTEM

1. Jlasp : DnektpoHHO-OubOIMOTeUHas cucrema W3marenbctsa Jlanp. - CII6., 2011-. - URL:
https://e.lanbook.com (mara obpaimenus: 08.02.2026). - Pexxum 10CTyma: aas aBTOPH3UPO-
BaHHBIX NoJib3oBateneid MUOT.

2. Hayka.Club = Nauka.Club : o6pazoBarenbnblii moprai. - [0.M.] : O6pa3oBaTenabHbINA MOPTAI
JUTSL IIKOJIBHUKOB M cTyneHToB, 2018 - . - URL: https://nauka.club/ (maTa oOpamnicHwus:
08.02.2026). - Pexxum moctymna: cBOOOHBIN. - TEKCT: 2IEKTPOHHBIH.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'NA

B xome peanusaiu 0oOy4eHHs] HCIONB3YETCS CMeLIaHHOe O0y4eHHe, OCHOBAHHOE Ha
UHTErPalii TEXHOJOTHH TPAJAUIIHOHHOTO M JIEKTPOHHOTO 00YUYCHHS, 3aMEIIICHUH YacTH TPaau-
IIHOHHBIX Y4EOHBIX (OPM 3aHATHI U CAMOCTOSTEILHOU pabOThI CTYJACHTOB (POPMaMH M BUIAAMH
B3aUMOJICHCTBHUS MpeErogaBareiieii 1 00yJaroIuXCs B 3JCKTPOHHO 00pa3oBaTeIbHON Cpele.

OcBoeHre 00pa30BaTEIbHON MPOrPaMMbI 00ECIIEUUBACTCS PECYPCAMU DIICKTPOHHON HH-
bopmanmronHo-oopazoBarenbHoit cpeast OPUOKC. (URL: http://orioks.miet.ru)

Jlnist B3aUMOJICHCTBHSL CTYJICHTOB C TPENoaBaTeeM HCIOIb3YIOTCS CEPBHCHI 0OpaTHOM

cBs3u: paznensl OPUOKC «/lomaraue 3ananusy», «HoBocTry, s7eKTpoHHAs TToUTa.

B nponecce oOyuenus npu NpoBEACHUU 3aHATHI U ISl CAMOCTOSITENIbHOM paboThl HC-
MOJIb3YIOTCS BHYTPEHHME 3JIeKTPOHHBIE pecypcbl B (hopMax: BUJEOIEKIINH.

Tectuposanue nposoaurca B OPMOKC.

IIpu mpoBeaeHUU 3aHATHHA W JJI CAMOCTOSITENILHOW pabOThl MCHOJB3YIOTCS BHEUIHHE
3J1eKTPOHHBIE pecypchl B popmax:
O6pazoBarenbubiit noptan HUAY MUDU. Atomuas ¢usuka. «1. KBantoBas npupoja usnyde-
Husl. CaMOKOHTPOJIBY, «2. ®oToHbI. CaMOKOHTPOJIb
URL: http://online.mephi.ru/courses/physics/atomic_physics/ (nara oopamienus 08.02.2026).
«Tom 5 Kypca cuUCTeMBbl OTKPBITOr0 0Opa3oBaHus "®dHU3MKAa B TEXHUYECKOM YHHBEpCUTETE'"»:

«1.4. KBantoBas ontuka»:3amada 1.7, 3amayga 1.8.
URL.:_http://phys.bspu.by/static/lib/phys/bmstu/tom5/chl/texthtml/chl 4.htm (nara oOpamieHus

08.02.2026).
«Tom 5 Kkypca cuctemMbl OTKpbHITOro oOpa3oBanHusi "®du3nMka B TEXHUYECKOM YHUBEpCUTETE'»:

«1.2. KBaHnTOBas Teopus n3nydeHus»: 3aaayda 1.3, 3amaya 1.4
URL.:_http://phys.bspu.by/static/lib/phys/bmstu/tom5/chl/texthtml/chl 2.htm (nara oGparieHwus
08.02.2026).
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«ToM 5 kypca cucteMbl OTKpPHITOro oOpa3zoBaHus "®Pu3MKa B TEXHUYECKOM YHHBEPCHUTETE'"»:
«['JTABA 2. BonHOBBIE CBOICTBA YaCTHUID

URL.: http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch2/texthtml/ch2_1.htm
http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch2/texthtml/ch2_2.htm
http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch2/texthtml/ch2_3.htm
http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch2/texthtml/ch2_4.htm
08.02.2026).

O6pazoBarenpHbiii moptan HUAY MUDU. Atomuas dusuka. «5. Teopus atoma. CaMOKOH-
TPOJIbY

URL.: http://online.mephi.ru/courses/physics/atomic_physics/ (nara ooparenus 08.02.2026).
«Tom 5 xypca cuctembl OTKPBITOro 00pazoBaHus «DU3HKa B TEXHUYECKOM YHHUBEPCUTETE:

(mara oOpareHus

«3.1. BoxHoBas pyHKIUN»
URL.:_http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch3/texthtml/ch3 1.htm (nara oOpamieHus
08.02.2026).
MO,Z[eJ'II/IpOBaHI/Ie BOJIHOBBIX (I)YHKI_[I/Iﬁ OJHOMCPHOI'O KBAHTOBOI'O 'apMOHHUYCCKOI'0 OCHUJIIIATOpA
URL.: http://falstad.com/qm1d/ (zara o6parenus 08.02.2026).
MoaenupoBanue TPEXMEPHBIX BOJIHOBBIX byHKIUi
http://falstad.com/gmatom/ (mata oopamienus 08.02.2026).

B mpornecce o0y4yeHus mpu MOATOTOBKE M B XOJI€ BBIOIHEHUS J1a00OPaTOPHOTO MPAKTH-

aTroMa BOJIOpOAA URL:

KyMa CTY/AEHTbI MOTYT MCIIOJIb30BaTh BHUeoMaTepuabl «bbIcTphlil cTapT». OHU NPEACTaBISIIOT
co00i1 pa3paboTaHHBIE U 3allMCAaHHBIE NpenojaBaTessMu MHCTUTYyTa BHUJICOUHCTPYKLMHU, B KO-
TOPBIX IEMOHCTPUPYIOTCS JeMCTBUS 00YYarOIErocst Py BHIIOJIHEHUH JJaOOpaTOPHOI paboThI.

Jlisi OBBILIEHUS KadyecTBa OOy4YeHMsI U YBEJIMYEHUs KOHTAKTHOH pabOThl HEMOCPEICT-
BEHHO BO BpeMs NPOBEJCHUS JaOOpaTOPHBIX paboT 3aHATHUS MPOBOAATCS ABYMs IperojaBare-
JSAMH. DTO MO3BOJISET YBEIUYUTh BpeMs JUIsl OOCYKIEHUs CO CTYAEHTaMH BOIPOCOB, Kacaro-
MUXCsl GU3NYECKUX 3aKOHOB M MOHATHM, KOTOpPBIE HCHOJB3YIOTCS Ha JaOOpaTOPHOM 3aHATUH, B
JeTalIIX PacCMOTPETh CXEMY BBIIIOJIHEHUSI SKCIIEPUMEHTAIbHOM YacTu paldoThl, a mocje ee 3a-
BEpILIEHUS TPOAHAIU3UPOBATH MOJTYyUEHHbIE SKCIIEPUMEHTANIbHbBIE IaHHBIE.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

HanmenoBanue yueo-

HBIX ayAUTOPHUIA U
noMelleHuii 1y ca-
MOCTOSITEJIbHOM pa-
00THI

OcHalleHHOCTh Y4eOHBIX ayIMTOPHil U
MOMeELIECHHH /ISl CAMOCTOATEIbHOI pado-
ThI

Ilepeyensb npo-
rpaMMHOro odec-
nevyeHust

VYyeOHast ayTuTOpHs

CHCLII/IaJ'II/BI/IpOBaHHaH MeOeIb (MeCTO Ipemno-
JaBaTclisd, MIoCaa04YHbIC MCCTa OJIA CTYI[CHTOB)
MartepuallbHO-TEXHUYECKOE OCHAIIICHUE !

Komnerotep, MmoHoO0K Lenovo
FOAMO092RK, npoekrop Panasonic PT-
VWS535N, skpan Mediavisor,

SKpaH PYJOHHBIA HACTEHHBIN, TEJIEBU30D
Panasonic TX-85XR940, tenesuzop LG
55UF771V, knaBuarypa Lenovo SK-8861,
MbIb Lenovo ZTM600, paguocuctema

AKaI[eMI/I‘leCKI/Ie JIn-
nen3uu Ha [10 o
npoekty Azure Dev
Tools for Teaching
(Microsoft)
Microsoft Office
Kaspersky
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HanmenoBanue y4e0-
HBIX ayAUTOPHI U
NoMelleHHuil JIA ca-
MOCTOSITEJILHOM pa-
00ThI

OcHaleHHOCTh Y4eOHBbIX ayIMTOPHIl U
MOMelIeHUI ISl CaMOCTOATEJILHOM pado-
ThI

Ilepeyennb npo-
rpaMMHOro odec-
nevyeHust

Shure BLX88E K3E, mukpodon GAL VM-
175, akyctuka JBL PRX700, akyctrka
EON15 G, mukmep Phonic AM120, HDMI-
amanrep Trendnet TU3-HDMI, HDMI-DVB-
T Modulator Dr.HD MR 125 HD,
kommytarop Eltex MES2208P,

yueOHas 1ocka, kadeapa

YueOHas ayuTOpHs

CrneuunanusupoBanHas Me0esab (MECTo mpero-
JaBaTelis, I0CcaJOYHbIe MeCTa JIJIsl CTYJCHTOB)
MatepuaabHO-TEXHHUYECKOE OCHAIIICHHUE!

Yuebuas mocka

ITO He Tpebyercs

Jlaboparopus
«Onruka-2»

CrneuunanusupoBaHHas Me0Oesab (MECTO Ipero-
JlaBaTelsi, 0CaI0YHbIE MECTa TSI CTYACHTOB)
MarepuajibHO-TEXHUYECKOE OCHAIICHUE:

JlaboparopHas ycranoBka "MHtepdepenuns
ceera"

JlaboparopHas ycraHoBka "Omnpezenenue nH-
TEHCUBHOCTU JU(PPAKINH B CUCTEME OIMHAP-
HOH ¥ IBOMHOM mienein”

JlabopaTopusrit komiieke JIKO (onTuye-
CKuil)

I10 He Tpedyercs

JlaGopatopus
«CTpoeHus BelecTBa-
I»

ayn. Ne 3330

Crnennanu3upoBaHHas Me0ellb (MECTO IMperno-
JlaBatess, IOoCaJ04Hble MECTa JJIsl CTY/IEHTOB)
MarepHraabHO-TEXHUUECKOE OCHAIIICHUE:
JlaGopatopHas ycTtaHoBKa «ddexT 3eema-
Ha»

JlaGoparopHas ycraHoBKa «KoMNTOHOBCKOE
paccesHue»

JlabopaTtopHas yctaHoBKa «Jludpakius smek-
TPOHOB»

JlaGopartopHas yctaHoBka «Cepust banbmepar
JlaGopatopHasi ycTaHOBKa «Y A€TbHBIN 3aps]
JJEKTPOHA»

JlaGopaTopHasi yCTaHOBKa «DKCIIEPUMEHT
®panka — ['epua»

JlabopaTtopHas yctanoBka «9ddext Xosia B
GE n-tumax»

JlabopaTtopHsbrit kKomiieke «OnbiT Opanka-
I'epua»

JIaGopatopHslii komuiekce «TemnoBoe u3iy-

AkaneMu4ecKue Jin-
nen3uu Ha [10 no
npoekty Azure Dev
Tools for Teaching
(Microsoft)

Office
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HanmenoBanue y4e0-
HBIX ayAUTOPHI U
NoMelleHHuil JIA ca-
MOCTOSITEJILHOM pa-
00ThI

OcHaleHHOCTh Y4eOHBbIX ayIMTOPHIl U
MOMelIeHUI ISl CaMOCTOATEJILHOM pado-
ThI

Ilepeyennb npo-
rpaMMHOro odec-
nevyeHust

YCHHUE
JlaGopaTopHbIii KOMITIEKC « M3ydueHue siek-
TPOHHOU TEPMOIMUCCUN

IIepcoHaJIbHBIN KOMIIBIOTEP B KOMIUIEKTE
IIpunTep

[Tomewenune s
CaMOCTOSITENIbHOM
paboThI
(KOMITBIOTEPHBIH KJ1acc
OMOJIMOTEKH )

MarepruaibHO-TEXHUYECKOE OCHAIIICHHUE:

17 KOMIIBIOTEPOB, 0OBEINHEHHBIX B CETh, C
BbIX0J1I0M B MIHTEepHET u obecrieueHuem goc-
TyIla B 3JIEKTPOHHYIO HH()OPMAIIMIOHHO-
oOpazoBarensHyio cpeany MUDT

OneparmonHas cuc-
tema Microsoft
Windows ot 7 Bep-
cud ¥ Bbiie, Mi-
crosoft Office Pro-
fessional Plus nmun
Open Office, 6pay-
3ep (Firefox, Google
Chrome); Acrobat
reader DC

10. ®OHJI OIEHOYHBIX CPEJACTB JJIsI TPOBEPKH

C®OPMUPOBAHHOCTH KOMITETEHIIUM
@®OC no noakomnerenun OIIK-1.0u30AD. CriocobeH npuMeHsTs (yHIaMeHTaIbHbIE (H3U-
YECKHE 3HAHUSI ONTHKU M aTOMHO# (DU3MKH B TPO(ECCHOHATBHOM AESTEIEHOCTH
@DOH/I OLIEHOYHBIX CPECTB MPEACTABICH OTACIBHBIM JOKYMEHTOM U pa3MelieH B coctae Y MK
JUCHHUITUTAHBL YJIEKTPOHHON nH(opMannorHo# obpaszosatensHoit cpeapt OPMOKC// URL:
http://orioks.miet.ru/.

11. METOANYECKHE YKA3ZAHMUA JUISA OBYYAIOLUXCS IO OCBOEHHUIO
JNCHUIIVINHbI

11.1. OcoGeHHOCTH OpPraHu3alu npouecca o0y4eHust

JlucuuninHa u3ydaeTcsl B TEUEHHE OJJHOTO CEMECTpa M BKIIIOYAET CJIEAYIOIINE KOHTAKT-
HbIE BUBI O0YUCHUS:

- JIKUMH — 1 pa3 B HEJEIIO;

- IPaKTUYECKHE 3aHATHS (CeMUHapbl) — | pa3 B Hellelto;

- 1abopaTopHble paboThl — 2-X YacoBble 3aHATUSA | pa3 B 2 Heleny;

- KOHCYJIbTalluu — | pa3 B HEJEN0, KOTOPBIE IIPOBOAATCS JIEKTOPOM MOTOKA U IIPENoAaBa-
TEJSIMH, BEYIIUMU IPAKTHUECKNUE 3aHATHUS.

[Tocemienne Bcex MepeunCcIeHHbIX KOHTAKTHBIX BUJIOB 00yUYEHHS SBJIsIeTCsS 00sS3aTeIbHbIM
JUIS YCTIEILIHOTO OCBOEHUS! IMCIUTUIMHBIL.

Ha rpynnoBsIx KOHCYIbTAIUSAX JAOMOJHUTEIBHO Pa3bsCHIIOTCS TPYJHOYCBOSIEMbIE TEMBI
OTJIENbHBIX pa3fesoB (PM3HMKH, BHIIOJHEHHE CaMOCTOSATEIbHONW PalbOThHI, a TaKKe BBIIOJIHEHUE
KOHTPOJIbHBIX pabOT TEKYIIEro KOHTPOJIS.
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Bo Bpems ceccuM CTyAECHT FOTOBUTCS K Cllaye MPOMEKYTOYHOW aTTECTALMM I10 3apaHee
U3BECTHBIM BOIIPOCAM, COOTBETCTBYIOLIMM paboueil mporpaMme JUCHUTUIHHEL.

Bo Bpems sk3ameHa Ha IEPBOM 3Tale CTYJEHT OTBEYAET HA TEOPETUUECKUN TECT, PEILIAeT
IIPAKTUYECKYIO 3a/1ayy, OTBEYAET Ha BOIPOCHI IIPENOIaBaTENsl KaK [10 TEOPETUUECKOM 4acTH, TaK
U 110 IPAKTUYECKOM.

CopnepxaHue IUCHUIIMHBI COCTOMT M3 TPEX MOAYJEH, KOTOPBIE U3Yy4aroTCs MOCIIENI0Ba-
TENBHO:

- BOJIHOBAs OITHKA;

- KBaHTOBAs ONTHKA;

- (hu3KKa aTOMa M ATOMHOTO Spa.

Kax1b1i1 MOZyJIb SIBISI€TCS JIOTMYECKHU 3aBEPIICHHOM YacThIO Kypca. Y CIEHIHOCTh OCBOE-
HUS KOKIOTO MOAYJIS OLIEHUBACTCS 1O Pe3yJIbTaTaM BBIMOJIHEHHS 0053aTeIbHBIX KOHTPOJIBHBIX
MEPOIIPUATHH.

Jlis opranuzanuu yueOHOM paOoThI CTYIEHTOB B Hauyajle KaXJ0ro ceMecTpa IpeJocTaB-
JSIFOTCS CIEeAYIoe yueOHO-METOIMYECKUE MaTepHaIbL:

- IUIaH JIEKIIMH ¥ NPAKTUYECKUX 3aHATUN HAa CEMECTP € YKa3aHUEM TEM JIEKLIUH CO CChLI-
KaMU Ha naparpa@bl WM CTPaHUIbl y4eOHUKOB U y4eOHBIX MOCOOMI, COAepIKallMX COOTBETCT-
BYIOIIMI MaTepual, TeMbI MPAKTHYECKUX 3aHATHHA M HOMEpa 3aJaHuii U3 COOPHUKOB 3a1ad st
pelIeHUs B ayIUTOPUN WA CAMOCTOSITENIbHO;

- Tpad UK BBITOJIHEHHS J1a00PaTOPHBIX padoT;

- Tpad UK ¥ BHJIBI KOHTPOJIBHBIX MEPOTIPUSTHIA;

- CIIMCOK PEKOMEHIyeMOH yueOHO-METOIM4ECKOH JIUTepaTypsl;

- PEKOMEHAYEMBIE IEKTPOHHBIE PECYPCHI, BKIOYasl «JIEKTPOHHBIE MOLYJIM MHAWBHUIY-
anbHOH  paboTtel  crymeHtoB» (OMUPC), pasmemennsie B cetu MUIT (URL:
http://orioks.miet.ru/oroks-miet/srs.shtml);

- IPaKTUKO-OPUEHTUPOBAHHOE 3aJJaHHE.

Y4ueOHO-MEeTOANYECKUN KOMILJIEKC CONEPKUT MOIYJb «BHENTHUM 2JIeKTPOHHBIN pecypey,
KOTOpBIM IpeJHa3Ha4YeH Ui JOIOJIHUTEIBHON CaMOCTOSATENbHONW paboThl, yIiIyOJIEHHOTO U3Y-
YeHHs] yueOHOro mMaTrepuayia U IMOMOIIM B BBIIOJHEHUH 3aJlaHUM MO MPAKTUUYECKUM 3aHSATHUSM,
71ab0paTOpHBIM paboTaM U MOJATOTOBKU K KOHTPOJIbHBIM MEPONPUSATHUSIM.

Jlns opranuzanuu y4eOHOW paOOThl CTYIEHTOB MPH BBINOIHEHUHU J1a00OPaTOPHOTO IMpak-
TUKyMa B Hayajle KaXJI0Oro ceMecTpa Ha MepBOM Ja00OpaTOPHOM 3aHATUHU NPEIOCTABISAETCS UH-
dopmanus 00 yuyeOHO-METOJMUECKUX MaTepuayiax Io JIAOOpaTOPHOMY MPAKTHUKYyMY, KOTOpbIE
pasmeniensl B OPMOKC B moayie «JIabopaTOpHBIM MPAKTUKYM.

Jlisa yenemHo# paboThl U 3¢(EeKTUBHOIO HMCHOIb30BAHUS BPEMEHU Ha JIaDOPaTOPHOM 3a-
HATHH CTYJIEHTAM MPEAOCTABIISIIOTCA CChUIKM Ha BHaeoMaTepuan «bbeIcTpblid cTapT». JlaHHbBIA Ma-
TEpPHUAIl - 3TO BUACOMHCTPYKLINHU, KOTOPBIE 3HAKOMAT CTYJIEHTOB C dKCIIEPUMEHTAIBHON yCTaHOB-
KOH ¥ AEMOHCTPUPYIOT JIEUCTBUSA 110 BBIITOJIHEHHIO SKCIIEpUMEHTa. BuaeoMarepuansl MOXKHO MPO-
CMOTpETH JI0Ma ¥ HEMOCPEACTBEHHO Ha pabodyeM MecTe.
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11.2. CucremMa KOHTPOJIS ¥ OHEHHBAHAH

15 OTEHKH YCTIEBAEMOCTH CTYIEHTOB 110 JUCLHILIMHEE HCIIOMB3YETCA OaTpHAs HaKOIIH-
TENBHAS CHCTEMA.

BaiiaMy OLCHHBAIOTCS BHIIOIHEHAE KAKI0r0 KOHTPOIBHOTO MEPOTIPUSATHS B CeMecTpe (B
cymme 110 60 GaIIOB) B HTOrOBOE MEPOTIPUATHE B (pOPME dK3aMeHa (mo 40 Gannos). ITo cymme
GaJIOB BEICTABIIAETCS UTOrOBas OIEHKA 110 IIPEAMETY.

CrpyKTypa B rpad UK KOHTPOIGHEIX MEPOIPHATHI IIPHBE/ICHEI B XypPHAIIE yCIIeBACMOCTH
na OPMOKC// URL: http://orioks.miet.ru/).

TIpH BEICTABJIEHME HTOTOBOM OIEHKH HCIIOJIB3YETCS MKana, IPHBCACHHAA B Tabmuie:

Cymma 0aJL10B Onenka

Memnee 50 2

50-69 3

70— 85 4

86— 100 5
PazpaboTauk:

IIpodeccop Uucturyra OIIM, 1.¢.-M.H. /W /H.W. Boprapar/

Jonent Wucruryta OIIM, K.d.-M.H. %) /A.B. 3p1KOB/
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PaGouas mporpamMma AuciAILIAHE « Pu3pka. OnTHka. AToMHas QU3KMKa» 110 HAIIPaBIEHHIO I0J-
TOTOBKH IO HampapieHuro 1moAroToBku 28.03.03. «Hanomarepuanbl», HaIpaBIEHHOCTh (IIPO-
) «Mmxenepus HaHOMaTepHanopy paspaborana B Muctutyre @IIM u yTBepikaeHa Ha 3ace-
JaHu YueHoro CoBeTa HHCTHTYTA a4 2026 rona, mpoTtokon Ne -

Iupexrop Uuctutyra OIIM W /H.A. Boprapar/

JIner coriacoBaHHsA

PaGouas mporpamma coriacoBaHa ¢ [[eHTpoM MOATOTOBKH K aKKpeIMTAllMH W HE3aBHCHMOM
OIICHKH KavecTBa

I S
Havanenuk AHOK 7 /M.M. Hukynuna /

/’J’
PaGou4as nporpamma cornacoBana ¢ oubnmorexoit MUIT

Jupexrop 6uOIHOTEKH Q/“ﬁ[) /T.I1. ®umammmosa /
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