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1.

IHEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OB YYEHUA

JlcuuIuiiHa y4acTByeT B (JOPMHUPOBAHUU CIEIYIOUIMX KOMIETEHIMH 00pa30BaTeIbHBIX

Iporpamm:

Komnerenuus

IMoaxomMnerenuus,
(¢popmMupyemasi B ITMCHUILTIHHE

HNHauKaTopsl 10CTHKEHUS
KOMIIeTeHIIMH

OIIK-1. Cnocoben
NPUMEHSTH 3HAHUE
byHIaMEHTATBHOU
MaTeMaTHKHU U
€CTECTBEHHO-
HAYYHBIX JUCIUTUINH
IIPH PEIICHUH 33724 B
obnactu
€CTECTBCHHBIX HAYK U

OIIK-1.0A®. Cnocoben
HPUMECHSITh

3HaHHWs, IIOJIYYCHHBIC B obnactu

byHIaMEHTAIbHBIC

ONTHKA W aTOMHOH (GU3UKH U
HCIIOJIBb30BaTh MHX HpI/I peH_IeHI/II/I
3a1a4 B O00JIACTU €CTECTBEHHBIX

HayK

3HaeT QyHIAMEHTaJIbHBIE 3aKO-
HBI IPUPOJIBI U OCHOBHBIE (pH3H-
YeCKHE 3aKOHBI ONTHKH U aTOM-
HOM (U3HKH

YMeer npuMeHsTH (puznyeckue
3aKOHBI ONTUKH M aTOMHOH (u-
3MKH JUISl pEICHUs 3a7a4 Teope-
TUYECKOTO M NPUKIAJHOTO Xa-
pakTepa

WHKCHEPHOM Hmeer omnbIT UCHOIB30BaHUS
MPaKTHKE. 3HAHUU ONTUKU M aTOMHOU (u-
3UKH TIPU PEIICHUU MpaKTUde-
CKHX 3a7a4
2. MECTO JUCHUIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHON

ITPOI'PAMMBbI

JlucuuniuHa BXOIUT B 00s13aTeNbHYIO YacTh bioka 1 «/lucuunmuael (Moaynu)» oopaso-

BaTEeJbHON MPOTPaAMMBI.

BXOI[HBIG Tp€6OBaHI/I${ K JUCHUIIJIIMHE: TJIs1 OCBOCHUA JUCIUIIIINHBI HCO6XOI[I/IMI)I 3HaHUA

no (u3uke U MaremMatuke B o0beme TpedoBanuii EI'D u B 00beMe MaTeMaTUYECKUX TUCIUILTAH

1-ro rona oOy4eHwusI.

3. OBBEM JUCHUITJIMHBI U BUAbI YUEBHOM PABOTHI
CamMmocTosTeJLHAs
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4. COAEP) KAHUE JUCIIUITVINHBI

Camocros
TeJIbHasA
KonrakTHasi pa6oTta
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TectupoBanue
3amura mabopaTop-
1 BonnoBas ontuka | 12 4 12 4 10 HBIX paboT
KonTponbnas pado-
Ta Nel
TectupoBanue
3amura mabopaTop-
HBIX paboT
2 KBanToBas onTuka | 8 2 8 2 8 P
KonTponbnas pado-
Ta Ne2
4 32
TectupoBanue
3amura mabopaTop-
HBIX paboT
KonTponbnas pado-
3. ®u3uka aToma u Ta Ne3
12 2 12 2 10
aTOMHOTO sipa Kontposb BbITION-
HEHUS U 3alluTa
MIPAKTHKO-
OpPUEHTUPOBAHHOTO
3a/IaHus

4.1. JlekunoHHBIE 3aHATHSA

Kpartkoe conep:xanue

Ne momyast
JUCIUININHBI
Ne nekuunu
O0beM 3aHATHIT
(yacobl)

1 |12 4 | UHTepdepeHins CBETOBBIX BOJH.

CseroBas BonHa U e€ cBoiicTBa. MHTepdepenuus BoyH. MHTEpdhepeHnus
MOHOXPOMaTHYECKHUX BOJIH OT JBYX TOHKHX CBETSIIMXCS HUTEH. bunpusma
O®penens. OnbiT FOHra.




Ne monyJist

JUCIHUANINHBI

Ne jexkuun

O0beM 3aHATUH

(4acwi)

KpaTlcoe coacpkaHue

w

WuTepdepeniys cBeTa nNpu OTPaK€HUHM OT TOHKUX IUIEHOK M IUIACTHHOK.
Konbua Hetorona. MHoromy4deBast HHTEppEepeHIIHS.

Judpakius cBETOBBIX BOJIH.
Hudpaxmus csera. [Ipunuun [oiirenca-®penens. Meton 3ou Openens.
Hudpaxius Openenst Ha IUCKE U KPYTIIOM OTBEPCTHH.

Hudpaxus @paynrodepa na menu. dudpakunonnas pemerka. Pacope-
7e7 €HUe MHTEHCUBHOCTU B AM(PAKIMOHHBIX KapTuHax. [ludpaxunonnas
pelieTka KaK CleKTpalIbHbII Tproop.

[Tonspusanus ceera.

EcTecTBeHHbI, MOJIIPU30BAaHHBIA M YaCTUYHO-TIOJISIPU30BAHHBIN CBET. DJI-
JUNTUYECKAs W JIMHEHHAs MOJspU3alus JIeKTpOMarHuTHOW BosHbL. Cre-
IeHp noJsipusanuu. 3akoH Mamoca. [lonspusanus cBera nIpu OTpaKeHUU
U npenomiieHuu. Yroa bprocrepa. J[BoiiHOE TydenpenoMieHHE.

TemnnoBoe u3iryyeHue.

TemnoBoe u3nyuenne . McmyckarenbHas ¥ MOTJIOMATEIbHAS CIOCOOHOCTH
ten. 3akoH Kwupxroda. AOGcomorHo uepHoe teno. 3akoH Credana-
bonbimana. 3akon Buna.

®opwmyia Penes-/xunca. ['unore3a kBantos sHeprun. @opmyia [lnanka.

KBaHTOBBIE CBOMCTBA CBETA.
dotoanekrpuueckuil r3pdext. TopmMoszHOe peHTreHOBcKoe u3inyueHue. do-
TOHBI, KOPITYCKYJISIPHO-BOJIHOBOM yanu3M. Dpdext KomnroHa.

10

BopoBckast Mozenb aToMa BOI0OpO/a.
Crnextp uznyuenus aroma Bojopoaa. ®opmyna bansmepa. OnbiTel Pesep-
dopna mo paccesHuO o-dactuil. SnepHas monens atoma. [loctymarsr bo-
pa. OnbiTel @panka u I'epua. Teopus BonopononogodbHoro noHa. Mcmyc-
KAaHHE U TOTJIOLICHUE CBETA aTOMOM.

11

BosiHOBBIE CBOIICTBA MUKPOYACTHIL.
I'mnote3a pne-bpoiina. Omnsitel IpBuccona-/xepmepa. KopmyckymnsipHo-
BOJIHOBOM Jtyanu3Mm. [IpuHImn HenonpeaeaeHHOCTH.

12-
13

OCHOBBI KBAHTOBOM MEXaHUKH.

CocTosiHUE KBaHTOBOTO 00BEKTa, BOIHOBas (yHKIUs. YpaBHenue [llpe-
nuHrepa. CoOcTBeHHBIC QYHKIIMN U COOCTBEHHBIE 3HaueHus. CTanroHap-
HbIe cocTosiHUA. OnepaTopbl MOMEHTa UMITYJIbCA U €ro Mpoekuuu. Yactuia
B MTOTEHIIUATIBHON siMe C OECKOHEYHO BBICOKUMU CTEHKAMU. T yHHETbHBIH

ahdexr.

14

KBaHnTOBO-MEXaHMUECKOE OMUCAHNE aTOMa BOJIOPO/Ia.

Pemrenns ypaBnenus Illpenunrepa mis atoma Bogopoaa. Ksanroseie unc-
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na. Cnektp sHepruil snexktpoHa. CHEKTpbl MIETOYHBIX MeTawioB. CrnuH
anekTpoHa. CnuH-opOUTaAIbHOE B3aUMOJICHCTBHE.
15 2 | MHOTr02JIEKTPOHHBIE aTOMBI.
LS-cBs3b U MEXaHUYECKUI MOMEHT MHOT03JIEKTPOHHOTO aTtoMa. Criek-
TpaJibHble 0003HaueHusl. MarHUTHBIE CBOMCTBA aTOMA.
[Tpunnumn 3anpera [laymu. DneKTpoHHBIE 000TOYKH.
16 2 | ®dusuka aTOMHOTO SApa U AIEMEHTAPHBIX YaCTHUIL.
CoctaB M XapaKTEpPUCTHUKU aTOMHBIX sijep. PaanoakTuBHOCTH. 3aKOH pa-
IMOAKTUBHOTO pacmana. SljepHple peakiyu, MoporoBasi dHEprusi. Buusl
B3aumoJeiicTBuil. Knaccel anemenTapHbix yactuil. YacTHIIBI M aHTUYACTHU-
IIBL.
4.2. IIpakTudecKue 3aHATHSA
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1-2 4 | UnTepdepeHIus ceera.
3-5| 6 | dudpakmus ceeta
6 2 | Ionspu3zanus ceera. KontponbsHast pabora Nel.
2 7 2 | TenioBoe U3NIy4eHUE.
8-9 4 | KBanToBas mpupoa CBeTa.
10 2 | Atom Pezepdopnra-bopa.
11 2 | KonrponbHas paborta Ne2
3 12 2 | BonHOBBIE CBOMCTBa MUKPOUYACTHIL.
13 2 | OgHOMepHBIE 3a1auu cTarmoHapHoro ypaBHenus Llpeaunrepa.
14 2 | CeoiictBa aToMOB. CIIEKTPBHI.
15 ATtomHOe sapo. PanroakTUBHBIN pacna.
16 2 | DnemenTapHbie yacTuibl. KoHTpossHas padota Ne3




4.3. JlaGopaTopHble padoThI

Ne monmyJis

AUCHUILIUHBI
Ne 1abopaTopHoii

padoTsI
O0beM 3aHATHI

(4achbl)

HaumeHoBaHue padoThl

=

WuTtepdepenius Ha MI0CKONAPAIICIbHOMN MIIACTHHKE

Nutepdepenninonnsie konbia HetoToHa

N3mepenne TONMUHBI TOHKUX IJICHOK ¢ TIOMOIIBI0 MUKpOUHTEpdepomeTpa

OtpaxarenpHasi 1u(paKIHOHHAS PeIeTKa

N3ydenne qudpakiuu OT eI, HUTH U OAHOMEPHOH Ju(ppaKkiinOHHON
peleTKu

Jludpakius cBeTa Ha OJTHOM U Ha IBYX ILIENSIX

[TpoxoxieHre TIOCKOMOJISIPU30BAHHOIO CBETA Yepe3 MOJISPU3aTOp

TernnoBoe n3nyyeHune

Bouner ne Bpoiins u qudpaxius 3JeKTPOHOB

D¢pdext Komnrona

OnbiT ®panka — ['epia

Onpenenenre noctossHHONW Pundepra u sHEpreTMUECKUX YpoBHEN aToMa
BOZOpOJA

Dddexr 3eemana M3yuenne TepMOITISKTPOHHON SMUCCUU B OIIPEIICIICHHE
paboThI BEIXOA

Dddext 3eemana

OnpeﬂeneHI/Ie YACIABHOTO 3apsja 3JICKTPOHA

O¢ddext Xomia B HOTyNpOBOJHUKAX

Ne monyJis

AUCHUILINHBI
Ne 1abopaTopHoit

padoThI
O0beM 3aHATHI

(4achbl)

HaumenoBanue pa6orsl

-

WuTepdepeniiys Ha miIockonapanielbHON IIaCTUHKE

N

Wutepdepenirionnsie koibiia HeroToHa

N3mepenne TOMMMHBI TOHKUX TUICHOK C IIOMOIIIBI0 MUKpOUHTEphEepoMeTpa

OTtpaxaTenbHas AUPPaKIIMOHHAS PELIeTKa

W3ydenue qudpakiuu OT 1meian, HUTH U OJHOMEPHON AUPPaKIIMOHHOM
peLIeTKH

Judpakius cBeTa Ha OJTHOM U Ha JIBYX HIEISAX

HpOXO)K,Z[CHI/IC IJIOCKOIIOJIAPU30BAHHOI'O CBETA YCPE3 MOJIAPU3ATOP




Ne monyJist

)71

AHCHUATITAHBI
Ne 1abopaTopHO

padoThI
O0beM 3aHATUH

HaumenoBanue pa6boTsbl

(4acwi)

o1

2 | TeruioBoe U3ITydeHUE

Bounner ne Bpoiins u audpaxius 3JeKTpOHOB

Dddext Komnrona

2 OnbiT @panka — ['epua

Onpenenenne noctossHHOW Pundepra n sHEpreTMUECKUX YpOBHEN aToMa
BOZOpOJA

DddexT 3eemana

2 | U3ydyeHue TepMORIIEKTPOHHON IMUCCHUHU U OTIpeiesieHre paboThl BEIXOA

OnpeﬂeneHI/Ie YACIABHOTO 3apsja 3JICKTPOHA

2 | Dddext Xomna B MOIyIpOBOIHUKAX

4.4. CamocTosiTeIbHAsA padoTa CTY/IeHTOB

Ne monyJist

JUCIHUAININHBI

00neM 3aHATHH

(4achl)

Bug CPC

Pabora ¢ yueOHOI uTeparypoii: paboTa ¢ KOHCIIEKTaMH JICKIUH, y4eOHUKaMH 1
y4eOHBIMU ITOocOOusIMU. PaboTa ¢ BHEHTHUMU 3JIEKTPOHHBIMH PECYpPCaMU

[ToaroroBka Kk 1a00OpPaTOPHBIM 3aHATUSAM: IOJITOTOBKA KOHCIIEKTA JJaOOpaTOpHOH
paloThI, N3y4EeHHE TEOPETUUECKOIO MaTepHaa, CXeMbl IKCIIEPUMEHTA, METO1A
00paboTKa IKCIIEPUMEHTAIBHBIX IaHHBIX, IOJITOTOBKA OTBETOB Ha KOHTPOJIbHBIE
BOIIPOCBI.

BrinonHneHre goMamiHuX 3agaHuM IMPAKTHYICCKUX 3aHATHUH.

Bremomaenne MMPAKTUKO-OPUCHTHPOBAHHOT'O 3aIaHU .

[ToaroroBka K KOHTPOJIBHBIM MEPONPUITHUSIM: KOHTPOJIbHOM padbote Nel u py-
OE)KHOMY KOHTPOJTIO.

Pabota c yueOHOM muTepaTypoii: paboTa ¢ KOHCIIEKTaMH JIEKIIUM, yieOHUKaAMHU 1
y4eOHBIMU TTOCOOUSIMH.

PaboTa ¢ BHEIIHUMH 3JIEKTPOHHBIMHU peCypcaMu

ITonroToBka Kk 1a00paTOPHBIM 3aHATHUSAM: MIOATOTOBKA KOHCIIEKTa JJa0OpaTOPHOIH
paboThl, N3yUYeHHE TEOPETUYECKOI'0 MaTepHasa, CXeMbl SKCIIEPUMEHTa, METOJ1a
00paboTKa IKCIIEPUMEHTAIBHBIX TaHHBIX, IOJrOTOBKA OTBETOB HA KOHTPOJIbHbIE
BOIIPOCHI.

BrinosiHeHne JOMANIHUX 3aIaHUH TPAKTHYECKUX 3aHSATHIA.

[ToaroroBka Kk KOHTPOILHOM paboTe No2.




Bug CPC

Ne monmyJis
AU CIUILINHBI
O0beM 3aHATHH
(uacwl)

w
S

Pabota ¢ yueOHOM uTepaTypoii: paboTa ¢ KOHCIIEKTaMH JICKIIUHA, yaeOHUKaMHU 1
y4eOHBIMU TTOCOOUSIMH.

2 | Pabota ¢ BHEIIHMMHU 3IEKTPOHHBIMU PECYPCAMHU.

2 | IloaroToBka K 1a00paTOPHBIM 3aHATHSAM: ITOATOTOBKA KOHCIIEKTA J1a00paTOpHOMA
paboThI, U3yU4eHHE TEOPETUIECKOr0 MaTepuala, CXeMbl SKCIIEPUMEHTa, METO1a
06pa60TKa OKCIICPUMCHTAJIbHBIX JAaHHBIX, ITIOATOTOBKA OTBCTOB HA KOHTPOJIbHBIC
BOIIPOCHI.

1 Brmonnenue JOMalITHHUX Ba,I[aHI/Iﬁ MMPAKTHUICCKUX 3aHATHUH.

1 | [loaroroBka Kk KOHTpPOJIBHOU paboTe Ne3

4.5. IlpumepHasi TeMaTHKAa KypPCOBBIX padoT (IIPOEKTOB)
He npedycmompenvi

5. HEPEYEHDb YYEBHO-METO/IUYECKOI'O OBECIHHEYEHUA JJIS1
CAMOCTOSITEJIBbHOM PABOTHI
Y4eOHO-MeToInYecKoe oOecreyeHue sl CaMOCTOSITEIbHOM paboThl CTYJIEHTOB B COCTaBE
VMK aucrmmmuasl (OPUOKC, URL: http://orioks.miet.ru):
Moayab 1 «BosiHoOBasi onTuka»
Marepuaibl ¢ KpaTKUM U3JI0KEHUEM JIEKIIMOHHOTO Kypca JJIsl TOATOTOBKHU K ITPaKTH4e-

CKUM | JJa0OpaTOPHBIM 3aHATHUSM H HK3aMeHY:

Metoanyeckoe mocodue I MPaKTUIECKUX 3aHATHI U TMTOATOTOBKH K KOHTPOJIBHBIM Me-
POIPUATHUAM U IK3aAMEHY:

DJNeKTpOHHBIE MOAYJIM UHIUBUAYaIbHON padoThl cTyaeHToB (OMUPC) nns moaroToBku
K IPAKTUYECKUM 3aHATHSIM, KOHTPOJIbHBIM MEPOIIPUATUSAM U IK3aMEHY.

Metoanueckoe ykazanue cryaeHTaM (MY C) «BHEIIHUE 3JEKTPOHHbIE PECYPChI» Ul J10-
MOJIHUTEJIBHON CaMOCTOSITENIbHON paboThl, YIiyOJeHHOIO U3y4yeHusl yueOHOro MaTepuania u 1mo-
MOIIH B BBIOJIHEHUH 33JaHUHN 10 MPAKTHYECKUM 3aHSATHSM, JJA0OPaTOPHBIM paboTaM U TOATO-
TOBKH K KOHTPOJIbHBIM MEPOTIPHUATHIM U IIPOMEKYTOYHOM aTTeCTAIIH.

Monayas 2 «kKBanToBasi onTuka»

Marepuanbl ¢ KpaTKUM HM3JI0KEHUEM JIEKIIMOHHOIO Kypca Uil OJArOTOBKU K MpaKTHye-
CKUM, Ja0OpAaTOPHBIM 3aHATUSAM U FK3aMEHY:

Metoaunueckoe mocodue i MPaKTUYEeCKUX 3aHATHIA U MOATOTOBKU K KOHTPOJIBHBIM Me-
POIIPUATHUSAM U HK3aMEHY:

DneKTpOHHBIE MOJYJIM UHIUBUYaIbHOU paboThl cTyneHToB (OMUPC) nns noarotoBku
K IPAaKTUIECKUM 3aHSATHIM, KOHTPOJIBHBIM MEPONPUSATHSIM H IK3aMEHY.

Mertoandeckoe ykazanue ctyaentaM (MY C) «BHenTHUE JIEKTPOHHBIC PECYPCh» IS 10-
MOJIHUTEJIBHON CaMOCTOSITENIbHON paboThl, YTiyOJeHHOrO U3y4yeHusl yueOHOro MaTepuania u mo-
MOIIM B BBITOJIHEHUH 33JaHUHN 10 MPAKTHYECKUM 3aHSATHIM, JJA0OPaTOPHBIM paboTaM U MOATO-

8
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TOBKH K KOHTPOJIBHBIM MEPOIPUATHAM U IPOMEKYTOUHOM aTTECTALIMH.
Mopnyas 3 «®@u3nka aToMa 1 AaTOMHOT0 sApa. CBOHCTBA TBepPABIX TeI»

Matepuaisl ¢ KpaTKUM H3JI0KEHUEM JIEKIIMOHHOIO Kypca i OATOTOBKM K IpaKTHye-
CKHM, JJaDOpAaTOPHBIM 3aHITHUSIM U IK3aMEHY:

Metoanyeckoe mocodue s MPaKTUIEeCKUX 3aHATUN U MOATOTOBKH K KOHTPOJIBHBIM Me-
POIIPUATHUAM U DK3aMEHY:

DNEeKTpPOHHBIC MOAYIU HHAUBUAYaIbHON padboThl ctyaeHToB (OMUPC) myist moAaroToBKH
K IPAKTUYECKUM 3aHATHSIM, KOHTPOJIBHBIM MEPOIPUATHAM U DK3AMEHY.
Mertoanyeckoe ykazanue cryneHraM (MYC) «BHEIIHUE JIEKTPOHHBIE PECYPChI» sl JOIOJIHU-
TEJILHOM CaMOCTOATENBHOM pabOTHI, yriyOJIeHHOr0 U3y4eHUsI yueOHOro MaTeprana v MOMOIIHY B
BBITOJIHEHUH 33JaHUN MO MPAKTUYECKUM 3aHATHUSAM, JTJa0OPaTOPHBIM paboTaM M MOJATOTOBKH K
KOHTPOJIbHBIM MEPONPUATUSAM U IPOMEKYTOUYHON aTTECTALIUU.
«JIabopaTopHbIil NPAKTHKYM»

Marepuansl ¢ onucaHueM J1abopaTOpHBIX padOT AJIi CAMOCTOSITEIbHON IOJATOTOBKU U
BBINOJIHEHUS 1TaOOPaTOPHBIX PadoT.

Metoanyeckre peKOMEeHIalUH 10 ITOATNOTOBKE U BBIIIOJHEHHIO J1a00paTOPHBIX padoT.

Metoanueckoe mocodue — Bugeomarepuaibl «BpICTphI CTapT», KOTOPbIE 3HAKOMST CTY-
JIEHTAa C DKCIEPUMEHTAIBHOW YCTAHOBKOM M JEMOHCTPUPYIOT JAEUCTBUS IO MIPOBEACHUIO JKCIIE-
pUMEHTA.

6. MNEPEYEHb YYEFEHOM JIUTEPATYPBI
Jlureparypa

1. Cagenbes, U. B. Kypc o6ueit pusuku. B 5 romax. Tom 4. Bonnel. OnTuka : yueGHOe oco-
o6ue nis By3oB / U. B. CaBenbeB. — 7-¢ usl., crep. — Cankt-IlerepOypr : Jlans, 2025. — 256
c. — ISBN 978-5-507-54133-1. — TekcT : 25eKTpOHHBIH // JIaHb : AJIEKTPOHHO-OMOINOTECYHAS
cuctema. — URL: https://e.lanbook.com/book/505413 (mara obparienus: 08.02.2026)
2. Cagenbes, U. B. Kypc obmieii ¢pusuku : yueOHoe mocodue : B 5 Tomax / M. B. CaBenbeB. —
5-¢ u3n. — Cankrt-IlerepOypr : Jlanp, 2022 — Towm 5 : KBantoBast ontuka. ATomHas pusuka.
®dwusnka TBepaoro Tena. PuU3nKa aTOMHOTO s1Ipa U dIeMeHTapHbIX yactul — 2022. — 384 c.
— ISBN 978-5-8114-1211-2. — Tekcr : anmekTpoHHbIi // JlaHb : 3I€KTPOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/210611 (nata obparmienus: 08.02.2026)
3. Uponos, U. E. Bonnossle nporieccsl. OcHOBHBIE 3aKOHBI : yueOHOoe nocobue / U. E. Upo-
noB. — 10-e u3n. (311.). — Mocksa : JlabopaTtopus 3Hanui, 2024. — 266 c. — ISBN 978-5-
93208-690-2. — TekcT : ameKkTpoHHbIN // JlaHb : 31MeKTpOHHO-OMOMMOTEYHas cucrtemMa. —
URL.: https://e.lanbook.com/book/400163 (nata oopamierus: 08.02.2026).
4. Uponos, U. E. KBanToBas ¢usuka. OcHOBHBIE 3aKOHHI : yueOHoe nocodue / . E. Uponos.
— 8-¢ u3n. — Mocksa : Jlabopartopus 3Hanmid, 2025. — 261 ¢. — ISBN 978-5-93208-517-
2.— Tekcr: osmexTpoHHBIH / JlaHb : JnekTpoHHO-OmMOMMoreunas cucrema. — URL:
https://e.lanbook.com/book/507630 (nara obpamienus: 08.02.2026)
5. Uponos, U. E. 3agauun no obmieit ¢pusuke : yauedbnoe mocodue / . E. Upoaos ; xymoxxuuk H.
A. Jlo3unckas, B. A. Ilpoxynun. — 14-e uzg. — Mocksa : JIabopatopus 3Hanuii, 2021. — 434
c. — ISBN 978-5-93208-513-4. — TekcT : 37eKTpoHHbIH // JIaHb : 37eKTpOHHO-OMOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/172247 (nata obpammenus: 08.02.2026).
6. Jlanacoepr, I'. C. OnTuka : yuebnoe mocobue / I'. C. Jlanacbepr. — 7-e u31., CTEPEOT. —
Mocksa : DUSMATIIUT, 2021. — 852 c¢. — ISBN 978-5-9221-1742-5. — TeKcT : 3JeKTPOH-
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HbIi // Jlanp : SIIEKTPOHHO-ONOIHOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/185678 (marta obpamenus: 02.02.2026)

7. CuByxun, /1. B. O0Ommit kypc ¢usuku : ydeOnoe mocobue / JI. B. CuByxun. — 3-¢
usn.,crep. — Mocksa : DUSMATIIUT, [6. r.]. — Tom 4 : Ontuka — 2002. — 792 c. — ISBN
5-9221-0228-1. — Tekcrt : anektponHsiid // JlaHb : 3IIEKTPOHHO-OMOIMOTEYHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/2314 (mata obpamenus: 08.02.2026)

8. Jloces B.B. Onruueckue sinenus. Teopust u skcrepument : Yueb. mocobue / B.B. Jloces. -
Mocksa : MUDIT, 2002. - 204 c. - ISBN 5-7256-0291-5

9. Kamamuukos, H. I1. ®usuka. MarepHer-TecTrpoBanue 6a3oBbix 3Hanuii / H. I1. Kanammu-
koB, H. M. KoxeBHukoB. — 3-¢ m3., ctep. — Cankr-IlerepOypr : Jlans, 2024. — 152 ¢. —
ISBN 978-5-507-48771-4. — Tekcr : anexTpoHHbii // JIaHb : 3JIeKTPOHHO-OMOIHOTEYHASI CUC-
tema. — URL: https://e.lanbook.com/book/362912 (narta o6pamenus: 02.02.2026)

7. NEPEYEHBb MTIPO®ECCUOHAJIbBHBIX BA3 TIAHHBIX,
NHO®OPMALIUMOHHBIX CITPABOYHbBIX CUCTEM

1. Jlasp : DnekTpoHHO-OuOIMOTeUHas cucrema W3marenbctBa Jlanp. - CII6., 2011-. - URL:
https://e.lanbook.com (mara obpamenus: 08.02.2026). - Pexxum g0CTyma: aasi aBTOPH3UPO-
BaHHBIX MoJib3oBatenein MUDT.

2. Hayka.Club = Nauka.Club : o6pa3zoBarenbublii moprai. - [0.M.] : OGpa3oBaTeIbHBINA TOPTAI
JUTSL IIKOJIBHUKOB M cTyneHToB, 2018 - . - URL: https://nauka.club/ (maTa oOpamicHwus:
08.02.2026). - Pexxum moctymna: cBOOOIHBIN. - TEKCT: 2IEKTPOHHBIH.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B xonme peanusanmu oO0ydeHHs] HCHOJIb3YyeTCS CMeENIAaHHOe O0y4deHHe, OCHOBAaHHOE Ha
MHTETpaIK TEXHOJIOTUN TPAJIULIMOHHOTO U 3JIEKTPOHHOTO 00yUeHusl, 3aMEIIEHUN YacTU TPaIu-
[IUOHHBIX y4EOHBIX (DOPM 3aHATHUN M CAMOCTOSITENILHON paboOThl CTYACHTOB opMaMu U BUJAMU
B3aUMOJICUCTBUS TIpEMoiaBaTesieil 1 00yJaronuXxcs B 2JIEKTPOHHON 00pa3oBaTeIbHOM Cpeie.

OcBoeHne 00pa3zoBaTEeIbHON MpOrpaMMbl 00eCIIeUrBaeTCs pecypcamMu 3JIEKTPOHHON MH-
bopmanmronHo-oopazoBarenbHoit cpenst OPUOKC. (URL: http://orioks.miet.ru)

Jlnist B3aMMOJIEHCTBHS CTYJICHTOB C TPENoJaBaTeeM HUCIOIb3YIOTCS CEPBHCHI 0OpaTHOM

cs3u: paznensl OPUOKC «Jlomaninue 3ananus», «HoBocTny, a1eKTpoHHas! o4Ta.

B npouecce o0yueHus npu MpOBEACHUU 3aHATHI M Ui CaMOCTOATENBbHOM paboOThl MC-
MOJIb3YIOTCS BHYTPEHHME 3JIeKTPOHHBIE pecypchl B (hopMax: BUJEOIEKIINH.

Tectuposanue nposoaurca B OPMOKC.

[Ipn npoBeaeHUM 3aHATHI M 711 CAMOCTOSITENILHOM pabOThl MCIONB3YIOTCS BHEIIHHE
3JIeKTPOHHBIE pecypchl B hopMax:
O6pazoBarenbubiit noptan HUAY MUDU. Atomnas ¢usuka. «1. KBanroBas npupoaa usnyde-
Husl. CaMOKOHTPOJIBY, «2. ®oToHbl. CaMOKOHTPOJIb
URL: http://online.mephi.ru/courses/physics/atomic_physics/ (mata oopamenus 08.02.2026).
«ToM 5 Kxypca cuctemMbl OTKpbHITOro oOpa3oBaHusi "®PuU3nMKa B TEXHUUYECKOM YHHBEpCHTETE'"»:
«1.4. KBantoBas onrtuka»:3amada 1.7, 3amaya 1.8.
URL.:_http://phys.bspu.by/static/lib/phys/bmstu/tom5/chl/texthtml/chl 4.htm (nara oOpamieHus
08.02.2026).
«Tom 5 kypca cuUCTeMBbl OTKPBITOr0 0Opa3oBaHus "®dH3MKAa B TEXHUYECKOM YHHBEpCUTETE'"»:
«1.2. KBantoBas Teopus uznydeHus»: 3agava 1.3, 3agada 1.4
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URL.:_http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch1/texthtml/chl_2.htm (mara oOparmenus
08.02.2026).
«Tom 5 Kxypca cuctembl OTKpbHITOro oOpa3oBanus "®Pu3nka B TEXHUYECKOM YHHUBEpCUTETE'»:

«['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 (mata  oOpamicHHs
08.02.2026).

Ob6pazoarenbubiii mopran HUAY MU®DU. Atomuas ¢usuka. «5. Teopus aroma. CaMOKOH-

TPOJIbY
URL.: http://online.mephi.ru/courses/physics/atomic_physics/ (nata ooparenus 08.02.2026).
«Tom 5 xypca cuctemMbl OTKpBITOro 00pazoBaHus «PU3KKa B TEXHUUECKOM YHUBEPCUTETEN:

«3.1. BosiHOBast pyHKITHS
URL.: http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch3/texthtml/ch3_1.htm (mara oOparieHus
08.02.2026).
MOI[GJ'II/IpOBaHI/Ie BOJIHOBBIX CI)YHKI_II/Iﬁ OJHOMCPHOI'O KBAHTOBOI'O 'apMOHHUYCCKOI'0 OCHUJIIIATOpA
URL.: http://falstad.com/qm1d/ (nara o6parenus 08.02.2026).
MonenmupoBanie  TPEXMEPHBIX ~ BOJHOBBIX  (YHKIMI  aromMa  BOAOpOAa URL:
http://falstad.com/gmatom/ (mata o6pamienus 08.02.2026).

B mpornecce o0y4yeHus nmpu MOATOTOBKE U B XOJI€ BBIIOJHEHUS J1a00pPaTOPHOTO MPAKTH-

KyMa CTYJIEHTbl MOT'YT MCIOJIb30BaTh BuaeoMarepuaibl «bbicTpbiid cTapT». OHU NMPEACTABIISIIOT
co0o0i1 pa3paboTaHHBIC U 3alMCAaHHBIC MpernogaBaTeasMu MHCTUTYTa BUICOUHCTPYKIIHMU, B KO-
TOPBIX JEMOHCTPUPYIOTCS IEHCTBUS 00yUaIOIerocs NPy BHIMOIHEHUH J1a00paTOpHOil pabOTHI.

Jl7is TOBBIIIIEHHs] KauecTBa OOYYCHHs] U YBETUYECHHS] KOHTAKTHOW paOOThI HEMOCPEICT-
BEHHO BO BpeMsl IIPOBEACHHs 1a00paTOPHBIX pabOT 3aHATHSA MPOBOJSATCS ABYMsI MperojaBare-
JAMHU. OTO TO3BOJIAET YBEJIUYUTHh BpeMs AJii OOCYKJIEHUSl CO CTyJIEHTaMH BOIIPOCOB, Kacalo-
mMXxcs PU3NYECKUX 3aKOHOB U MOHSATHH, KOTOPBIE UCIIONIB3YIOTCA Ha 1a00paTOPHOM 3aHSITHUH, B
JETalIIX PacCMOTPETh CXEMY BBIIIOJIHEHHUSI SKCIIEPUMEHTAIbHOM YacTH paldoThl, a mocje ee 3a-
BEpILIEHUS TPOAHAIU3UPOBATH MOJIYyUEHHbIE SKCIIEPUMEHTAIbHbBIE IaHHBIE.

9. MATEPUAJNBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

HanmenoBanue yueo-

HBIX ayAUTOPHI U OcHalleHHOCTDh Y4eOHbIX ayAUTOpHil U Ilepeyensb npo-

NMoMenleHui 1Sl ca- MOMeIleHU 1JIs1 CAMOCTOATEIbHOI pado- rpamMMHOI0 odec-

MOCTOSITeIbHOM pa- ThI nevyeHust

00TBI

VYueOHast ayTuTOpHs Crenmanu3upoBaHHas MeOellb (MECTO Mpemno- | AKaJeMHUECKUe JH-
JaBaTelis, ocaJoyHble MecTa /sl cTyAeHToB) | 1eH3uu Ha [10 mo
MarepuanbHO-TEXHUYECKOE OCHAIICHHUE: nmpoekty Azure Dev
Kommerotep, MoHOOIOK Lenovo Tools for Teaching
FOAMO092RK, mpoektop Panasonic PT- (Microsoft)
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HanmenoBanue y4e0-
HBIX ayAUTOPHI U
NoMelleHHuil JIA ca-
MOCTOSITEJILHOM pa-
00ThI

OcHaleHHOCTh Y4eOHBbIX ayANTOPHIl 1
MOMelIeHUI ISl CaMOCTOATEJILHOM pado-
ThI

Ilepeyennb npo-
rpaMMHOro odec-
nevyeHust

VWS535N, skpan Mediavisor,

9KpaH PYJIOHHBII HACTCHHBIH, TEICBU30P
Panasonic TX-85XR940, teixesuzop LG
55UF771V, knaBuatypa Lenovo SK-8861,
MbIb Lenovo ZTM600, paguocuctema
Shure BLX88E K3E, mukpodpon GAL VM-
175, akyctuka JBL PRX700, akycTtuka
EONI15 G, mukmep Phonic AM120, HDMI-
agantep Trendnet TU3-HDMI, HDMI-DVB-
T Modulator Dr.HD MR 125 HD,
kommytarop Eltex MES2208P,

yaeOHas JTocka, kadeapa

Microsoft Office
Kaspersky

VYyeOHast ayTuTOpHS

CrneunanusupoBanHas MeOeab (MECTO Ipero-
JaBaTes, IOCaJ09YHbIE MECTa JJISl CTY/ICHTOB)
MarepuajbHO-TEXHUYECKOE OCHAIIICHUE:
YuyeOHas gocka

I10 ne Tpedyercs

JlaGopartopust
«OnTtuka-2»

CrneuunanusupoBanHas Me0eiab (MECTO mperno-
naBaTelis, I0CcaJOYHbIe MeCTa JIJIsl CTYJCHTOB)
MaTtepranbHO-TEXHUYECKOE OCHAIlICHUE:!

JIaGoparopnas ycranoBka "UuTepdepenus
cBeta"

JlabopaTopHas yctaHoBka "OnpejienieHue uH-
TEHCUBHOCTHU JU(PPAKIINH B CUCTEME OJMHAP-
HOU U IBOMHOM w1ienei"

Jlaboparopusrii komrieke JIKO (onTuue-
CKUil)

I1O ne Tpebyertcs

Jlaboparopus
«CtpoeHusl BelecTBa-
I»

ayn. Ne 3330

CrneuunanusupoBanHas MeOesab (MECTo MIpero-
JlaBaTelsl, OCal0YHbIe MECTa TSI CTYACHTOB)
MarepuajlbHO-TEXHUYECKOE OCHAIICHUE:

JlabopaTopHas yctaHoBka «Jddekt 3eema-
Hay

JlaboparopHasi ycraHoBKa «KoMITOHOBCKOE
paccestHue»

JlaboparopHasi ycraHoBKa «/{udpaxius smek-
TPOHOB»

JlabopaTtopHas yctanoBka «Cepus bansmepay
JlaGopaTopHas ycTaHOBKA «Y ICIbHBIN 3apsiT
ANEKTPOHA»

JlaboparopHasi ycTaHOBKa « DKCIIEPUMEHT
®panka — ['epia»

AxaneMu4ecKue -
nen3un Ha [10 o
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 ayANTOPHIl 1
MOMelIeHUI ISl CaMOCTOATEJILHOM pado-
ThI

Ilepeyennb npo-
rpaMMHOro odec-
nevyeHust

JlaGopaTtopHas yctaHoBka «9ddekt Xoiia B
GE n-tunax»

JlaboparopHsrii komruieke «OnbIT OpaHka-
I'epua»

JlaboparopHslii komiuieke «TernoBoe u3iy-
YEHUE»

JlaboparopHbIii koMIuieke « 3ydeHne diek-
TPOHHOW TEPMOIMHCCHI

[lepcoHalIbHBIN KOMIIBIOTEP B KOMIUIEKTE
IIpunTep

[Tomewenune mist
CaMOCTOSTEIIBHON
paboThI
(KOMITbIOTEPHBIN KJ1acc
OMOJIMOTEKH )

MartepuallbHO-TEXHHYESCKOE OCHAIICHHE:

17 KOMITBIOTEPOB, OOBEAUHEHHBIX B CETh, C
BbIX0ZI0OM B MIHTEpHET U obecrneuenuem j1oc-
TyIa B 3JICKTPOHHYIO HH()OPMAIIOHHO-
oOpazoBarensHyio cpeany MUDT

OmneparmonHas cuc-
tema Microsoft
Windows ot 7 Bep-
cuu U BeIe, Mi-
crosoft Office Pro-
fessional Plus nin
Open Office, 6pay-
3ep (Firefox, Google
Chrome); Acrobat
reader DC
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10. ®OHA OHEHOYHbIX CPEACTB JIsl IPOBEPKU
OIIK-1.0A®. CnocobeH mpuMeHATh (pyHIAMEHTaJIbHbIE 3HAHUS, MOJTY4YEHHBIE B 00IacTH
ONTUKU M aTOMHOM (PM3MKH M MCTOJIB30BaTh MX IPU PEHICHUH 33/1a4 B 00JaCTH €CTECTBEHHBIX
HayK
@DOH/T OIICHOUHBIX CPEJICTB MPEICTABICH OTIEIbHBIMU JOKYMEHTAMH U Pa3MELICH B COCTaBe
YMK nuctuurivHbl 2JIeKTpOHHON HHGopMarmonHoi oopaszoBarenbHoit cpensl OPMMOKC// URL:
http://orioks.miet.ru/.

11. METOAUYECKHUE YKA3AHUA JJISA OBYUYAIOIIUXCSA 110 OCBOEHUIO
JUCHUIIVIMHBI

11.1. OcoGeHHOCTH OpPraHu3aNy npouecca o0y4eHust

JlucuuminHa u3ydaeTcsl B TEUEHUE OJJHOTO CEMECTpa M BKJIFOYAET CJIEAYIOIINE KOHTAKT-
HbIE BUbI 00YUCHUSI:

- JeKIMH — 1 pa3 B HEJEo;

- IPaKTUYECKHE 3aHATHUS (CeMUHapbl) — 1 pa3 B Hellelo;

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

- KOHCYJIbTaluu — 1 pa3 B HeZEII0, KOTOPhIE IPOBOJIATCS JIEKTOPOM MOTOKA M MpernojaBa-
TEJSIMH, BEYLIUMU IPAKTUUECKNUE 3aHATHUS.

[Tocemenue Bcex MepeunCIIEHHBIX KOHTAKTHBIX BUIOB O0YUYCHHS SBISIETCS 00s3aTEIIbHBIM
JUISl YCTIEILIHOTO OCBOEHUS! IUCLUIUIMHBI.

Ha rpynnoBsIx KOHCYJIbTalUSAX JAOMOJHUTEIBHO Pa3bsACHAIOTCS TPYIHOYCBOSEMbIE TEMbI
OTJENIbHBIX pa3/esoB (PU3MKH, BBIIOJHEHHUE CaMOCTOSITEIbHON paboThl, a TaKKe BBIIOJIHEHUE
KOHTPOJIbHBIX PA0OT TEKYIIEro KOHTPOJISL.

Bo Bpems ceccun CTYAEGHT FOTOBUTCS K CAaye MPOMEXKYTOYHOM aTTeCTallUd IO 3apaHee
U3BECTHBIM BOIIPOCAM, COOTBETCTBYIOLIUM pabouell mporpaMmme JUCLUITIHHBI.

Bo BpeMms 5k3aMeHa Ha MEpBOM 3Talle CTYJIEHT OTBEYaeT Ha TEOPETUUECKUH TeCT, pelaer
IPAKTHUYECKYIO 3a/lady, OTBEUaeT Ha BOMPOCHI IpenoaBaTes Kak 0 TeOPETUYECKON YacTH, TaK
Y 10 MPAKTUYECKOM.

CopnepxaHue NUCHUIUIMHBI COCTOMT U3 TPEX MOAYJEH, KOTOpble M3Y4aroTCsl MOCIe10Ba-
TEJbHO:

- BOJIHOBAsl ONTHKA;

- KBAaHTOBAs ONTHKA;

- (hu3MKa aTOMa M ATOMHOTO S7pa.

Kaxxaplii MOAY/b SIBISETCS JJOTUYECKH 3aBEPIICHHOM YacThlO Kypca. Y CIIEIIHOCTb OCBOE-
HUS KaX/10r0 MOJYJISl OLIEHUBAETCS MO Pe3yJbTaTaM BBIIOJHEHUS 00s3aTeNbHBIX KOHTPOJIbHBIX
MEPOIIPUATHH.

Jlns opranuzanuu y4yeOHON paboOThI CTYAICHTOB B Hadaje KakJI0ro ceMecTpa MpeocTaB-
JISIOTCS CIIEAYIOIINE y4eOHO-METOINYECKUE MaTepHaIIbL:

- IUTaH JIEKIIMM ¥ MPAKTUYECKUX 3aHATUN HAa CEMECTP € YKa3aHHEM TEM JIEKLIUH CO CChLI-
KaMU Ha maparpadsl WM CTpaHUIbl y4eOHUKOB U y4eOHBIX MOCOOH, COAep KaIMX COOTBETCT-
BYIOIIMI MaTepual, TeMbI IPAKTUYECKUX 3aHATUN M HOMEpa 3aJaHui U3 COOPHHUKOB 3ajay JIs
pEILIEHNUs B ayIMTOPUU WA CAMOCTOSITENIBHO;

- rpaduK BBINOIHEHUS 1a00paTOPHBIX padoT;

- rpaduK ¥ BUIbI KOHTPOJIBHBIX MEPOIPUITHU;

- CIIUCOK PEKOMEHTyeMOH yueOHO-METOIUIECKOMN JIUTEPATYPHI;
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- PEKOMEH/TyeMBIE 3JIEKTPOHHBIC PECYPCHI, BKIIHOYAL «DNMEeKTPOHHBIE MOIYIJIA WHIHBHIIY-
ampHOH  pabotel  crynmenToBy (OMHUPC), pasMemieHHEIE B - CETH MUDT (URL:
http://orioks.miet.ru/oroks-miet/srs.shtml);

- [IPAKTUKO-OPUEHTUPOBAHHOE 3a1aHHe.

VueBHO-METOIHUSCKHH KOMILIEKC COMEPKAT MOJyIb « BHEIIHMHA 3I€KTPOHHBINA PECypey,
KOTOPBIH MpeTHA3HAYEH Ui IOIOIHATENBHOM CAMOCTOSTENBHON padoTEL, YIiIyOneHHOTo u3yie-
HIA y4eOHOro MaTepraiia i OMOIIH B BEINOIHECHAH 3aJaHUH 110 IPAKTHICCKUM 3aHATHIM, nabo-
paTopHLIM paboTaM B IOATOTOBKH K KOHTPOIBEHBIM MEPOIPHATHIM.

{1 opraEu3anun yueOHOM paboTEl CTyIEHTOB IPH BBIIONHEHHH JIA00PaTOPHOTO MPaKTH-
KyMa B Hauajie KakIoro CeMecTpa Ha IIEpBOM J1ab0paTOPHOM 3aHATHH NIPENOCTABIIACTCS wHpOP-
Marust 06 ydeGHO-MEeTOIMIeCKHX MaTepHaiax 1o 1abopaTopHOMY MPAKTHKYMY, KOTOPBIC pasMe-
menst B OPYMOKC B Mmomyte «J1abopaTopHbIH IPaKTHKYMY.

Jlnst yermemmHo# paboTsl # 3Q(QEKTHBHOIO MCIONME30BaHMs BPEMEHH Ha JIab0PaTOPHOM 3aHs-
THH CTY/ICHTAM TPEOCTABIISIOTCS CChUIKM Ha BHIEOMATepHan «BbICTpblit crapT». JlaHHbIM MaTe-
PHAIT - 5T0 BUIEOUHCTPYKIIEH, KOTOPEIE 3HAKOMAT CTY/IEHTOB C 9KCICPUMEHTATBHOM YCTAHOBKOM I
JEMOHCTPHPYIOT JEHCTBHsI [0 BBIIOMHEHHIO SKCIepuMerTa. BuneoMaTepHarbl MOXKHO IPOCMOT-
PETh IOMa ¥ HETIOCPEICTBEHHO Ha paboyeM MecTe.

11.2. CucremMa KOHTPOJIS H OLCHHUBAHHAS

/IS OLIEHKH YCIIEBAEMOCTH CTY CHTOB 110 IUCIHIIIHHE HCIIONb3YeTCs OabHas HaKOI -
TeNbHas CHCTEMA.

BaiaMu OI[eHHBAIOTCA BEITOTHEHHE Ka)K0TO KOHTPOIEHOI0 MEPOIPHATHS B CEMECTPE (B
cymme 10 60 6amTos) u uToroBoe Meponpustie B Gopme sk3amena (1o 40 Samwios). Ilo cymme
GanI0B BEICTABIIACTCS UTOTOBAs OLIEHKA IT0 IIPEIMETY.

CtpyKTypa U rpaduK KOHTPOJIBHBIX MEPOIPHATHH TPHUBEJEHE] B XKy pHAIIE YCIEBAEMOCTH
ga OPMOKC// URL: http://orioks.miet.ru/).

HpH BLICTABIIEHHH HTOTOBOU OIIEHKH HMCIONB3YETCA IOKalla, IPHBEAEHHASL B TaOIUIEe:

Cymma banioB Onenka

Menee 50 2

50-69 3

70— 85 4

86 —100 5
PazpaboTuunk:

TITpodeccop MucturyTa OIIM, 1.0).-M.H. /[/,;,:/,f /H.W. Boprapat/

Ionent Uncturyta ®IIM, x.d.-M.H. /A.B. 3p1x0B/
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Pa6ouas nporpamma mucuuminss! «Pusuka. Ontuka. AToMHas QU3KMKa» 110 HANPABICHHIO TTOA-
roToBkH 1o HampasieHuro moarotoskd 01.03.04 «llpuknagnas MareMaTHKa» HalpaBIeHHOCTH
(mpodmmo) «KoMmbioTepHas: MaTeMaTHKa H MaTeMaTHIECKOe MOJIENTMpOBanuey pa3paboTaHa B
Wucruryte ®IIM 1 yTBepiKIcHa Ha 3acelaHnH YdeHoro Cosera HHCTHUTYTA 5, BL
2026 rona, mpoTokon Ne 3

Japextop UrctuTyTa OIIM W /H.W. Boprapar/

JIucT corjiacoBanus

Pa6oyas mporpamma coriacoBada ¢ LIeHTpOM MOJArOTOBKH K aKKpEIWTalMd W HE3aBHCHMOM
OLIEHKH Ka4yecTBa

y
Hauansuuk AHOK // /.M. Huxymusa /

Pabouas nporpamma cornmacosana ¢ 6ubnuorexoit MUOT

7
HupexTop OUOIHOTEKH //j“ / /T.I1. ®ununmosa /
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