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1. IHEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OB YYEHUA

JlucuuiuiiHa yq9acTByeT B (JOPMHUPOBAHUU CIIEIYIOIIEH KOMIIETEHIMKA 00pa30BaTeIbHON
IIPOrPaMMBI:

HoaxkommnereHnuus,

Komnerennus ¢popmupyemas B qucuun UHAUKATOPBI JOCTHKEHUS KOMIIETEHIUI
JIMHe

OIIK-1. OIIK-1. ®u3zOAD 3HaHUA OCHOB ONTHKU U aTOMHOU (PU3UKHU

Cnocoben  mpume- | CnocobeH  NpUMEHATh | YMeHHe pelaTh CTaHAapTHbIE Mpodeccuo-
HSTh €CTECTBEHHOHA- | 3HAHUS ~ ONTHKU W | HaJbHBIE 3aJaud C MPUMEHEHHEM 3HaHUUN
YUHBbIE U OOIIEHUHXe- | aTOMHOM (DU3UKHU, B TOM | ONTUKU U aTOMHOU (pU3MKHU

HEpHbIC 3HAHUA, Me- | Uucie, TMpu aHaiau3e | ONbIT SKCIEPUMEHTAIBHOIO UCCIEIOBaHUS

TOABl  MaTeMaThye- | TEXHUYECKUX CUCTEM 00BEKTOB TPOPECCHOHATBLHON JAEATEIbHO-
CKOro aHaJlIu3a M Mo- CTH, IPUOOPETEHHBIA NIPU BBHIOTHEHUU (PH-
JIeIIMPOBAHMS, TeOpe- 3U4ECKOT0 DJKCIEPUMEHTAa [0 ONTHKE U
THYECKOr0 M DJKCIle- aTOMHOH (pU3UKE

PUMEHTAJIBLHOTO  HC-
CJICIOBaHMS B IIPO-
dbeccuoHaNbHOU Jiesi-
TENHHOCTH

2. MECTO JUCIHHUAILIAHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPO-
I'PAMMBbI

JlucuuniuHa BXOIUT B 00s13aTeNbHYIO YyacTh bioka 1 «Jlucuummuael (Moaymnu)» oOpa3o-
BaTEJbHON MPOTPAMMBI.

Bxonnbie TpeboOBaHUS K JUCIHUILIMHE: JJIsl OCBOSHUS JUCIUILUIMHB HEOOXOAMMBI 3HAHUS
no ¢uszuke U MareMatuke B o0beme TpeboBanuit EI'D, 3HaHUS clieqyromux TUCIUIUIMH. OCHOB
MaTEeMaTUYeCKOro aHalln3a, JIEKTPUYECTBO U MarHETU3M.

3. OBBbEM JUCIATLIAHBI U BUAbI YYEBHON PABOTHI
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4. COAEP) KAHUE JUCIUIIJINHbI
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1. Konebanus 2 2 0 10 Ompoc
Onpoc
3amuTa 1a00paTOPHBIX pa-
oot
2.BoinHbl, BOTHOBAs U 8 7 10 44 KonTpoabnas padora Ne 1
KBAHTOBAsI OTITHKA KoHTpois BBITIOTHEHUS U
3anMTa y4eOHOro 3aaHus
Py6exHblif KOHTPOJIH (Tec-
THPOBAHUE)
Ompoc
3amura 1a00paTOPHBIX pa-
6ot
3.AtomHas pu3nka 6 7 6 42 KonTposbHas padota Ne 2
KoHTpoib BBITIOTHEHUE U
3alIUTa NPaKTUKO-
OPUEHTHPOBAHHOTO 33aHUS

4.1. JIeKINOHHDBIE 3AHATHSA
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1 1 MexaHnueckue KoJIeOaHusl.

[TonsTue o xonedarenpHBIX Mpoleccax. ['apMoHudeckue KonebaHus. AM-
IUTMTY/Q, YacToTa U (pa3a rapMOHMYECKHX KosieOaHUil. YpaBHEHHE rapMo-
Hudeckux kojedbanuii. Konebanus rpysa Ha npyxusne. Manble KoneGaHUs
MaTeMaTHYeCKOro U (pu3n4eckoro MasTHUKOB. KoMryekcHas 1 BEKTOpHast
¢dbopMbl mpencrabieHus 3aryxaromue kojedanusa. Koadpduuument 3aryxa-
HUS, JTOrapuU(PMUUECKUH IEKPEMEHT, JOOPOTHOCTb.

BeinyxaeHHble KoNeOaHusl MOJ| JAEHCTBHEM CHHYCOUIATbHOW CHIIBI. AM-
IUIMTYa U (aza Ipu BEIHYKACHHBIX KoJieOaHusaX. Pe3oHaHc.
DneKkTpuueckue KojaeOaHus B JIEKTPOMAarHUTHOM KOHTYpe.

CBoOonHble rapmMoHndeckue kosiebanus. CBOOOAHBIE 3aTyXarollue KoJie-
Oanust. BeiHyX/1eHHbIe KoneOaHusl B AJIEKTPUYECKUX IersaX. SIBieHue pe-
30HaHCA.
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Ne monyJist

JUCHUILTMHBI

Ne jexkuun

O0beM 3aHATUH

(4acwi)

KpaTlcoe coacpikaHue

N

MexaHu4eCcKHe BOJIHBI.

dazoBasi CKOpPOCTb, JTMHA BOJHEL. [lockue u chepuyeckue BoiaHbl. CTos-
yue BosiHbl. KonebGanus crpynsl. OnHOMEpHOE BOJIHOBOE ypaBHEeHUE. Boii-
HBI B YIPYToH cpeaie. DHEPTUs ynpyrou BOIHBI.

DNEeKTPOMarHUTHbIE BOJIHBI.

BonHOBO€ ypaBHEHHE. DJIEKTPOMAarHUTHBIE BOJHBI U UX CBOMCTBa. DHEp-
I'Usl 3JIEKTPOMAarHuTHbIX BOJIH. Bektop IloitHTHHrA. MMITynbC anexrpomar-
HUTHOH BOJHBL. MIHTEpdepeHus BOIH.

[IpuHuun cynepno3unuu i BoyiH. KorepeHTHOCTh (OCHOBHBIE IIPEJICTaB-
nenus). UaTepdepenius cBera OT ABYX TOYEUHBIX MCTOYHUKOB. [IpocTbie
UHTEPHEPEHIIOHHBIC CXEMBI.

OTtpakeHre OT TOHKUX IJIEHOK U IJIOCKOMapasuleNIbHbIX MIaCTUHOK. Koib-
na Herotona. aTepdepomeTpsl.

Hudpakaus Openerns.

[Ipunuun I'toiirenca-®penens. dudpaxuus @Ppenens. BexktopHble nua-
rpamMmebl. 3oHbl @penend. Judpakuus cBera Ha AUCKE U KPYIJIOM OTBEp-
cruu. ndpakuus @paynrodepa.

Hudpakmus cBera Ha menu. JudpakumonHas pemerka. Pacnpenenenue
WHTEHCUBHOCTU B JU(PPAKIHOHHBIX KapTHHaX. CHeKTpalbHbIe XapaKTepu-
CTUKH PELIETKH.

IHonspusanus ceera.

Ommnrudeckas, Kpyropasi M JMHEHHas MOJSIpU3aLUs IEKTPOMAarHUTHOU
BOJIHBI. ECTECTBEHHBINM, MOJSPU30BAHHBIA M YACTHYHO-IIOJISIPU30BAHHBIN
cer. Crenens nomsgpusanuu. 3akoH Maimoca. [lonspusanus csera npu oT-
paXeHuu U npenoMiieHnd. Yroi bprocrepa. B3aumonencTBue ceera ¢ Be-
HIECTBOM.

Hucnepcus u normnouieHue ceera. @azoBas U rpynmosasi CKOPOCTU BOJIH.
Paccesnue csera. JIBOMHOE Ty4YenpesIoMIICHUE.

TemnoBoe n3nyuenue.

[IpotuBopeune kinaccuueckoi (U3MKHU. 3aKOHBI PABHOBECHOT'O TEIIOBOTO
n3nyuyenus. 3akoH Kupxroga. 3akon Credana-bonbiimana. 3akoH cMelie-
Husa Buna. @opmyina [Inanka. [TocrosHuas [Inanka. KBaHToBBIE CBOMCTBA
CBeTa.

3akonbl Gotodddexra. Topmo3Hoe peHTreHOBCcKoe u3nydeHue. MOTOHEHI.
Wmnynbe u sueprus gorona. Ipdext Komnrona

KopnyckynspHo-BOIHOBOM! AyanusM.

I'mnore3a ne bpoiins. IIpoxoxxaenne mukpouactul yepes mienb. COOTHO-
nieHue HeomnpezaeneHHocTed. OLeHKa SHEPrui OCHOBHOIO COCTOSIHUSL aTo-
Ma BOJIOPOJA U SHEPIUU HYJEBBIX KOJEOaHUI OCIMILIATOPA.




Ne monyJist

JUCHUILTMHBI

Ne jexkuun

O0beM 3aHATUH

(4acwi)

KpaTlcoe coacpikaHue

BbopoBckast Mozenp aToMa BOAOPOa.

Crnektp uznydenust aroma Bojgopona. @opmyna bansmepa. CnekrpaibHble
cepun. [lnanerapnas monens aroma. [loctynarsl bopa. OnbiTel @panka u
I'epua. Teopusi BomopoaornonobHoro moHa. Mcmyckanue U IMOTJIOLIEHUE
CBETa aTOMOM.

Vpasuenue lllpeaunrepa.

BonnoBast ¢ynkuus u ee cmbici. [InoTtHOcTs BepositHOCTH. Omepatopsl
HMITYJIbCA, KHHETUUECKON U MOTeHIMaIbHOU sHepruil. Oneparop ['amuib-
toHa. Cpennee 3HaueHHe (puzndeckoi BenuunHbl. COOCTBEHHBIC (PYHKIIUU
u cobcTtBeHHble 3HadeHMs. CraluoHapHble cocTosiHUSA. CIEKTp SHEpruil.
YacTuua B HOTEHIMAIbHOH siIMe ¢ OECKOHEYHO BBICOKMMM CTEHKAMHU.

ATOM BOZIOpOJIa B KBAHTOBOM MEXaHHKE.

Crnektp sHepruii syekTpoHa. Moaynp ¥ MPOEKIMs Ha HANpaBlIEeHUE Mar-
HUTHOTO T0JIs1 OpOUTaILHOTO MOMEHTA UMITYJIbCa ieKTpoHa. [IpocTpanct-
BEHHOE KBaHTOBaHUE. KBaHTOBBIE yncia. CIIUH 3JIEKTPOHA.
MHOTr0371€KTPOHHBIE ATOMBI.

CocrosiHus 3JEKTPOHOB B aToMe M UX Xapakrtepuctuku. [Ipunmun Ilaynu.
DnexktpoHHble 000m0uku. [lepuoanueckas cucrema 31eMeHTOB MeHaenee-
Ba. OpOuTanbHBIA U COMHOBBI MarHUTHBIE MOMEHTHI JJIEKTpOHA. MarHe-
ToH bopa. Dddekr 3eemana.

4.2. TlpakTHuecKue 3aHATHS

Ne monyJis

AUCHMILINHBI
Ne IpaKkTH4YeCKOro

3AHATHSA
O0beM 3aHATHI

(uachbl)

HanmenoBanue 3aHATHA

-

MexaHu4deckue u QJICKTPUYICCKUC KoJIeOaHHS. anyme " 3JICKTPOMArHuT-
HBIC BOJIHEBI

NuTtepdepenius ceera. AHATU3 MPOCTEHIINX UHTEPHEPEHIIMOHHBIX CXEM
(ompiT FOHTa, 6unpusma, 6uzepkana dpenens, zepkaino Jnoiaa) CriocoObr
MOJYYEHUSI KOTEPEHTHBIX IMTYYKOB B ONITUKE

JeJIeHreM aMITUTyAbl. [10J10Ckl paBHOTO HaKJIOHA U PABHOM TOJIIIUHBI.

HNudpakuus Openens. Audpakuus Opaynrodepa.

IMonsgpuzauus cera. 3akoH Mamtoca. [lonspuzanus npu OTpakeHUU H
MPEJIOMJICHUH CBETA Ha IPaHUIIE JBYX ONTHYECKUX cpea. Dddext bprocre-
pa. TeruoBoe usnyuenue. Kantosas mpupona ceera. @ortonsl. PoTosdh-
dbext. Dpdext Komnrona. TopMo3HOE PEHTIE€HOBCKOE U3TyUYEHHE.
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5 Konrtponsnas padora Nel
3 6 KopnyckynsipHo-BOIHOBON Ayanu3M B MUKPOMUPE.
[Ipunuun HeomnpeneneHHocTu. BonHoBble cBoiicTBa yactul. CTpoeHue
atoma. AtoM Pesepdopna-bopa.
7 Vpasuenue lIpeaunrepa.
8 KonTponbnas padota Ne 2, CBoiicTBa aTOMOB.
4.3. JlaGopaTopHble padoThI
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2 1 WNuTtepdepenius Ha MI0CKOMapaIeIbHON TIACTUHKE
2 WuTepdepennmonnsie koibiia HeroTona
N3mepenue ToNIUHBI TOHKUX [IJIEHOK ¢ TOMOIIbI0 MUKPOUHTEp(EepomeTpa
3 OtpaxarenpHast Tu(paKIHOHHAS PEeIIeTKa
N3ydenue nudpakiiuy OT 1MIeIH, HUTH U OAHOMEPHOH AU pakiinoOHHON
peleTKH
Judpakius cBeTa Ha OJTHOM M Ha JIBYX IIETISAX
4 [IpoxoaeHue MmI0CKOMOIIPU30BaHHOTO CBETA Yepe3 MOJSpU3aTOp
5 TeroBoe u3nny4ueHue
Bounnel ne Bpoiins u audpaxius 3J1eKTpoOHOB
Dddext Komnrona
3 6 OmnpiT @panka — ['epra
Onpenenenue noctossHHOW Pundepra u sHEpreTHueckux ypoBHEH aToma
BOZOpOJA
Dddext 3eemana
7 N3yuenne TepMO3JIEKTPOHHON SMUCCUU U ONpeieNIeHHe PabOThl BBIX01a
Omnpenenenne yaenbHOro 3apsaa d1eKTpoHa
8 D¢ dext Xoma B MOIyIPOBOAHUKAX




4.4. CamocTosiTeIbHAsA pa0d0Ta CTYIeHTOB
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1 3 | Pabota c yueOHoi1 tuTeparypoii: paboTa ¢ KOHCIIEKTaMU JIeKIIUH, y4eOHUKaMU U
y4eOHBIMU TTOCOOUSIMH.
Pabora ¢ BHEIIHUMU AJIEKTPOHHBIMU pecypcamMu
1 | PaGora ¢ DJEKTPOHHBIMH MOAYJISIMH WHIAMBHIYabHOW pabOTHI CTYICHTOB
(BMUPC): nzyuenue marepuanoB IMHUPC, oTBeTH HA TECTOBBIE BOIIPOCHL.
4 | BolnosiHEeHHUE TOMAITHUX 3aJaHUM JJI1 OCBOCHUS TEM IPAKTUUYECKUX 3aHITHM.
2 | IloaroToBka K KOHTPOJIBHOM padore 1.
2 12 | PaGora ¢ yueOHOIi nuTEepaTypoii: paboTa ¢ KOHCIIEKTaMH JIEKIIUH, YIeOHUKaMH 1
y49eOHBIMH ITOCOOUSIMHU.
5 | Pabota ¢ SIEKTPOHHBIMH MOIYJISIMH WHIUBUIYAIBHOH pPabOTHI CTYyIIEHTOB
(BMUPC): uzyuenue matepuaioB DMUPC, oTBeThI Ha TECTOBBIE BOIIPOCHI.
2 | Pabota ¢ BHEIIHMMH 3JIEKTPOHHBIMU peCypcaMu
8 | [logroToBka K 1a00paTOPHBIM 3aHATHUSAM: ITOATOTOBKA KOHCIIEKTa Ja00paTOPHOI
paboThI, W3ydeHUE TEOPETUIECKOTO MaTephasia, CXeMbl YKCIIEPHUMEHTa, METO/1a
00paboTKa IKCIEPUMEHTAITBHBIX JaHHBIX, MIOJTOTOBKA OTBETOB HAa KOHTPOJIHHBIC
BOIIPOCHI.
12 | BeinonHeHWe TOMAaIllHUX 3a/1aHui JJ11 OCBOECHHUS TEM NPAKTUYECKUX 3aHITUH.
2 | IloaroroBka Kk KOHTpOJIBHOM paboTe 1
[ToaroroBka k pyOeKHOMY KOHTPOJTIO.
3 | Bemmonnenue ydyeOHoOro 3amanust «MojenupoBanue nudpakiuuyd Ha MEpUOANYe-
CKUX CTPYKTYpax»
3 12 | Pabora ¢ yueOHOU TUTEepaTypoid: paboTa ¢ KOHCTICKTAMU JICKITHH, YIeOHUKaMU 1
y4eOHBIMU TTOCOOUSIMH.
4 | BeINOJTHEHUE TPAKTHKO-OPHEHTHPOBAHHOTO 33 JaHUS
6 | PabGoTta ¢ BHEIIHMMHU SIEKTPOHHBIMU peCypcaMu
1 | PaGora c 3neKTpOHHBIMU MOAYJISIMU UHIUBUIYaTbHON paOOTHI CTYICHTOB
7 | [loaroToBka Kk J1abOpaTOPHBIM 3aHATHSAM: MMOATOTOBKA KOHCIEKTa J1a00paTOpHOMA
paboThl, U3yYyeHUE TEOPETUYECKOTO MaTepuaia, CXeMbl HKCIIEPUMEHTa, METOoa
00paboTKa IKCIEPUMEHTATBHBIX JaHHBIX, IIOJrOTOBKA OTBETOB HAa KOHTPOJIHHBIC
BOTIPOCHI.
10 | BemmonHeHWe TOMAIIHUX 3aIaHU JJI1 OCBOCHHUS TEM MPAKTUYSCKUX 3aHITHH.
2 | [loaroToBka K KOHTPOIILHOI padoTe 2.

4.5. IlpumepHasi TeMAaTHKAa KypPCOBBIX padoT (IIPOEKTOB)
He npedycmompenul




5. IHHEPEYEHDb YYEBHO-METOJUYECKOI'O OBECIIEYHEHUA JJIS
CAMOCTOSTEJBbHOM PABOTHI

Y4eOHO-MeToAnYecKoe oOecriedeHre sl CaMOCTOSITEIbHON paboTHI CTY/IEHTOB B COCTaBE
VYMK mgucrmmaasl (OPUMOKC, http://orioks.miet.ru):
Moayas 1. «Kose0anusi 1 BOJTHBDY

Marepuainsl ¢ KpaTKUM HM3JI0)KEHUEM JIEKIIMOHHOI'O Kypca Ui IOArOTOBKU K IpaKTHYe-
CKUM U Ja00OpaTOPHBIM 3aHATUAM U IK3aMEHY:

Metoauueckoe mocodue i NpakTUUYECKUX 3aHATUH U MOATOTOBKU K KOHTPOJIBHBIM Me-
POIIPUATHUAM U IK3aMEHY:

DNEeKTPOHHBIE MOYJIM HHAUBHIyaTbHOU paboThl cTyneHToB (OMUPC) s moarotoBku
K [IPaKTUYECKUM 3aHATHSIM, KOHTPOJIbHBIM MEPOIPUATUAM U IK3AMEHY.

Mertonuyeckoe yka3zaHue CTyAeHTaM «BHelIHue 31eKTpOHHbIE 3JIEMEHTBI) JJIs TOTOIHU-
TEJILHOM CaMOCTOATENBHOM pabOThI, yriyOJIEHHOT0 U3y4eHUsI yueOHOT0 MaTepHraiia 1 IOMOIIH B
BBINOJIHEHUH 33JaHUH [0 MPAKTUYECKUM 3aHATUAM, JJaOOpaTOpHBIM paboTaM M MOJATOTOBKH K
KOHTPOJIbHBIM MEPOIPUATHUSAM U IIPOMEKYTOUHON aTTECTALUH.

Moayab 2. «BoJiHOBasi 1 KBAHTOBAsI ONITHKA»

Marepuainbl ¢ KpaTKUM HM3JI0)KEHUEM JIEKIIMOHHOI'O Kypca Uil IOArOTOBKH K IpaKTHYe-
CKUM, JIa0OpATOPHBIM 3aHITHUSIM U DK3aMEHY:

MeTtoauueckoe nocoOue Juisi MpaKTUUYECKUX 3aHATHH U MOATOTOBKU K KOHTPOJIbHBIM Me-
pONPUATHUSAM U 3K3aMEHY:

DneKTpOHHBbIE MOJYJIM UHJIUBUYadbHOU paboThl cTyneHToB (OMUPC) nis noarotoBku
K IPAKTUYECKUM 3aHATHSIM, KOHTPOJIbHBIM MEPOIIPUATUSAM U IK3aMEHY.

Mertoanyeckoe ykazaHue CTyJEHTaM JUIl OTPAOOTKM HaBBIKOB CaMOCTOSTENIbHOW pabo-
Thbl, CAMOKOHTPOJISI ¥ ITOMOIIY B BBINOJIHEHUH MHIAUBHUIYaJIbHBIX 3aJaHUN U JJIS HOATOTOBKU K
JIOKJIa/IaM U NPE3EHTaLUIM:

-«YuebHoe 3aanne «MoenupoBanue 1u(ppakuuy Ha MEPUOANYECKUX CTPYKTYpax»
-«YuebHoe 3amanue: JlaboparopHas padota «/ludpakius cBera Ha OTHOM, ABYX U N IIETAX»

Mertonuyeckoe yka3aHue CTyJeHTaM «BHelIHue 3J1eKTpOHHbIE JEMEHThI» s JOMO0J-
HUTEJIBHON CaMOCTOSTEIbHOM pabOThl, YIIyOJIEHHOTO M3y4eHUs y4eOHOro mMarepuajia u MoMo-
11 B BBIIIOJIHEHUU 3a/1aHUM 0 MPAKTUUYECKUM 3aHATHUSAM, Ja0OPaTOpHBIM paboTaM U MOATOTOB-
KM K KOHTPOJIbHBIM MEPOIPUITHAM U IPOMEKYTOUHOM aTTECTALINH.

Mopnyas 3. «<AToMHasi puznka»

Matepuransl ¢ KpaTKUM H3J10KEHUEM JIEKIMOHHOTO Kypca I MOATOTOBKM K IpaKTHYe-
CKHUM, Ja0OpaTOPHBIM 3aHATUSAM U IK3aMEHY:

MeTtoaudeckoe nocoOue JUisi MPaKTUUYECKUX 3aHATHH U MOATOTOBKU K KOHTPOJIbHBIM Me-
pPOTIPUSATHUSAM U 3K3aMEHY:

DNeKTpOHHbIE MOJIYJIM UHIMBUyadbHOU paboThl cTyneHToB (OMUPC) niist moaroToBku
K IPaKTUYECKUM 3aHATHSIM, KOHTPOJIbHBIM MEPOIPUATUIM U IK3AMEHY.

Mertonnyeckoe yka3aHUE CTyJeHTaM «BHeIIHNe 3JIEeKTPOHHBIE IEMEHTHD IS JOMOJ-
HUTEJIBHON CaMOCTOSITEIbHON PabOThI, YriIyOJIEHHOTO M3y4YeHHUs1 yueOHOro Marepuana u IoMo-
I B BBIMOJIHEHUH 33JaHUH 1O MPAKTHUECKUM 3aHATHIM, TaOOpaTOPHBIM paboTaM U MOJITOTOB-
KU K KOHTPOJIbHBIM MEPOIPHUSITUSM U IPOMEKYTOUHOM aTTECTALUH.
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6. MEPEYEHH YYEBHOM JINTEPATYPHI
Jluteparypa

. CaBenneB U.B. Kypc dusuku [Inexrponnsiii pecype] : B 3-x 1.: Yueb. nocobue. T. 2 : Dnek-
tpuyectBo. Konebanus u Bonuel. Bonnosas ontuka / M1.B. CaBenbes. - 6-¢ u3., crep. - CII6.
. Jlanp, 2019. - 468 c. - URL: https://e.lanbook.com/book/117715 (mata oOpartieHwus:
11.12.2023). - ISBN 978-5-8114-4253-9.

. CasenneB U.B. Kypc duszuku [Dnexrponnsiii pecypc] : B 3-x T.: Yueb. mocodue. T. 3 : KBan-
ToBas onTHka. ATomMHas ¢usuka. Ousuka TBepAoro tena. Gu3rMka aTOMHOTO AIpa U AJIEMEH-
tapubix vactuil / W.B. CaBenbeB. - 7-e¢ usn., crep. - CII6. : Jlanb, 2019. - 308 c. - URL:
https://e.lanbook.com/book/117716 (mara obOpamenus: 11.12.2023). - ISBN 978-5-8114-
4254-6.

. Uponos N.E. Bonnossle npoueccsl. OCHOBHBIE 3aKOHBI :  Yueb. mocobdue i By30B /
N.E. Uponos. - 7-e u3z. - M. : UznarensctBo "Jlaboparopus 3uanuit" (panee "BUHOM. Jla-
Ooparopust 3uanuit"), 2020. - 266 c. - (Texumueckuii ynuepcurer). - URL:
https://e.lanbook.com/book/135487 (mara obpamenus: 11.12.2023). - ISBN 978-5-00101-
673-1

. Uponos U.E. 3agauu no obmuieit ¢pusnke [ DneKTpoHHBIHN pecypc] : Yueb. mocodue /it By30B /
N.E. Uponos. - 11-e u3n., anexrponHoe. - M. : bunom. Jlaboparopus 3nanuii, 2017. - 434 c. -
URL: https://e.lanbook.com/book/94101 (mata oGpamienus: 11.12.2023). - ISBN 978-5-
00101-491-1.

. Uponos N.E . KganroBas ¢usuka. OcHOBHBIE 3aKkoHBL.: Yueb. mocoOue iss By30B /
W.E. Uponos. - 7-e u3a. - M. : U3natensctBo "Jlabopatopus 3nanuii" (panee "BMTHOM. Jla-
Ooparopust 3uanumit"), 2017. - 261 c. - (Texumueckuii yuuBepcurer). - URL:
https://e.lanbook.com/book/94103 (nara obpamienus: 11.12.2023). - ISBN 978-5-00101-492-
8

. KanamnukoB H.IT.®usuka. UnTepHeT-TecTupoBanue 0a30BbIX 3HaHUH [ TekcT]:
VYu4eb. nocodue / H.IN1. Kanamaukos, H.M. KoxxeBHukoB. - 2-¢ u3n., crep. - CIIG. : Jlanb,
2010. - 160 c. - (YueOuuku my1st By30B. CrieriuanbHas auteparypa). - ISBN 978-5-8114-0925

. bepecroB A.T. JIabopatopHsie paboThl Mo Kypcy obmieit pusuku. Ctpoenne Bemiectsa / A.T.
bepecros, H.U. boprapar, C.1O. Kyknun. - M. : MUDT, 2007. - 52 c. - ImeeTcst 371€KTpOH-
Hasl BEpCUS U3/IaHUA.

CuyxuH /[.B. OOmwuit kypc ¢pusuku [DnekTpoHHsiii pecypc] : VYueb. mocobue. T. 4
: Onrruka / J1.B. CuByxuH. - 3-€ U311, CTep. - 31eKTpoHHOoe. - M. : ®usmatiurt, 2002. - 792 c. -
URL: https://e.lanbook.com/book/2314 (mata obpamenus: 11.12.2023). - ISBN 5-9221-
0228-1.

. CuByxus [[.B. O0muit kypc ¢pusuku [DnekTpoHHsIid pecype| : Yuebd. mocodue. T. 5 : ATom-
Has W saepHas ¢usuka / JI.B. CuByxuH. - 2-¢ U3]1., cTep. - IJICKTpOHHOE. - M. : ®du3MaTiur,
2002. - 784 c. - URL: https://e.lanbook.com/book/2315 (nara oOpamenus: 11.12.2023). -
ISBN 5-9221-0230-3.



https://e.lanbook.com/book/117715
https://e.lanbook.com/book/117716
https://e.lanbook.com/book/135487
https://e.lanbook.com/book/94101
https://e.lanbook.com/book/94103
https://e.lanbook.com/book/2314
https://e.lanbook.com/book/2315

10. Jlanacoepr I'.C. OnTuka [DnektponHbIii pecypc] : Yue6. mocodbue / I'.C. Jlanacbepr. - 7-¢
u3. - M. : ®usmariur, 2017. - 852 c. - URL: https://e.lanbook.com/book/105019 (maTa 06-
pamenus: 11.12.2023). - ISBN 978-5-9221-1742-5.

11. Jloces B.B. Ontuka : JlaboparopHslii mpakTukyM 1o Kypcy oomei pusuku. Y. 1 / B.B. Jlo-
ces, T.B. Mopo3zoBa; M-Bo o6pa3oBanusi u Hayku PO, OenepanbHoe areHTCTBO 10 00pa3oBa-
Huto, MITUDT(TY). - 2-e u3x., nepepad. - M. : MUIT, 2008. - 96 ¢

12. Jloces B.B. OnTuka : JJabopaTtopHbli TpaKTUKYM 110 Kypcy oomei pusuku. Y. 2 : Jludpak-
s / B.B. Jloces, T.B. Mopo3oBa; M-Bo o06pa3oBanus u Hayku PD, denepanbHOE areHTCTBO
o oopazoBanuto, MI'NDT(TY); [Tox pen. B.B. Jlocera. - 2-¢ u3z., nepepad. - M. : MUDT,
2008. - 80 c.

Hepuonnqeclme H3TaAHUA

He npenycmorpensl

7. INEPEYEHDb ITPO®ECCHOHAJIBHbIX BA3 TAHHBIX, THOOPMALIMOH-
HBIX CIIPABOYHbBIX CUCTEM

1. Jlamw : DnexTpoHHO-OMOMMOTEeUHast cuctema M3nmarensctBa Jlane. - CII6., 2011-. - URL:
https://e.lanbook.com (mata obpamenus: 28.10.2023). - Pexxum jgoctyma: s aBTOPU3HPOBAH-
HbIX nonb3oBareneit MUOT.

2. Hayka.Club = Nauka.Club : o6pa3oBarenbHbiii mopTtai. - [6.M.] : OOpa3oBaTenbHbIi mopTal
JUIsT IIKOJNIBHUKOB M cryneHToB, 2018 - . - URL: https://nauka.club/ (mara oOpamenus:
25.10.2023). - Pexwum noctyma: cBOOOAHBIH. - TEKCT: 3JICKTPOHHBIH.

8. OBPA30OBATEJIBHBIE TEXHOJIOI'MA

B xone peanmzanmu oOy4eHHs WCIOJIB3YETCS] CMelIaHHOe o0y4yeHue, OCHOBAHHOE Ha
MHTETPAIlUN TEXHOJIOTHH TPAJUIIMOHHOTO U DJIEKTPOHHOTO 00yUYeHHS, 3aMEIICHUN YacTH TPaIu-
IIUOHHBIX Y4EOHBIX (POPM 3aHATHH M CAMOCTOSTENLHONW pabOThl CTYJEHTOB (JOpMaMu U BUAAMHU
B3aMMO/IEICTBUA IpemnoiaBaTesneil u o0yJaromuxcs B 3JIEKTPOHHON 00pa3oBaTelbHOH cpere.

OcBoeHne 00pa30BaTENbHOM MpOrpaMMbl 00ECIIeUnBaETCSl pecypcaMu 3JIEKTPOHHOM HMH-
dopmannonHo-oopazoBarenbHoil cpensl OPUOKC. (URL: http://orioks.miet.ru)

Jlnist B3aMMOJICHCTBHS CTYJICHTOB C TPENoJIaBaTeNIeM HCIIOIB3YIOTCS CEPBUCH 00paTHON
cBs3u: paznensl OPUOKC «Jlomamnnue 3ananus», «HoBoctuy, anekrponnas noura, WtatsApp.

B mpomecce o0y4ueHus mpu MPOBEACHUHU 3aHATHI M I CAMOCTOSATEIBHON pabOTHI HMC-

MOJIB3YIOTCSI BHYTPEHHHE 3JIeKTPOHHBbIE pecypchbl B (hopMax: BUIACOJIEKIINH, PE3CHTAIUH.
Tectuposanne npooautcs B OPMOKC (MOODLe), a Takke UCMONB3YIOTCS BHEIIHUN
aNEeKTPOHHBIN pecypc Google-test.
[Tpu npoBeneHny 3aHATUH U JIJIs1 CAMOCTOATEIHHON PabOTHI UCTIOIB3YIOTCS BHEIIHUE
3JIeKTPOHHBIE pecypchl B hopMax:
CepBucsl youtube:
HUAY MUOU. OnwiTel 110 PU3HKE:
«®wu3uka B onbiTax. Yacte 4. BoaHBI 1 oNTHKA
URL https://openedu.ru/course/mephi/FVO4VIO/, (nata obparenus 22.10 2023)
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«®Dwusuka B onbiTax. Yacts 5. ATomHas pusuka
URL: https://openedu.ru/course/mephi/ATPHYS/ .(nata obpamenus 22.10 2023)

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

HaumenoBanue yueo-
HBIX AyUTOPHUIA U
noMeueHu aJs ca-
MOCTOSITEJIbHOM pa-
00ThbI

OcHalEeHHOCTh YYeOHbIX ayAUTOPHH U
MOMeIlleHUi 1JI51 CAaMOCTOATEIbHO pado-
ThI

Ilepeuens nmpo-
rpPamMMHOI0 odec-
neveHust

YueOHast ayTuTOpHs
(JIEKITMOHHBIE 3aHSATHUS)
(ayn. 1202mm)

MynsTuMeanitHOE 000pyI0BaHUE:
Komnerorep

Momno6sok Lenovo FOAMO0092RK
ITpoexTop Panasonic PT-VW535N

AxkanemMudecKkue Ju-
uensuu Ha [10 no
npoekty Azure Dev
Tools for Teaching

Dkpan Mediavisor (Microsoft)
DKpaH pYJIOHHBIN HACTCHHBIH, Microsoft Office
teneBusop Panasonic TX-85XR940 Kaspersky
Tenesuzop LG 55UF771V
Pagnocucrema Shure BLX88E K3E
Muxkpodon GAL VM-175
Axyctuka JBL PRX700
YueOHas ayJuTopus CrienaibpHOTrO OCHAILEHHSI He TpeOyeTcs I1O nHe Tpebyetcs
(IpaKTHYECKUE 3aHS-
THS)
JlaGoparopus JlaboparopHas ycranoBka "Marepdepennust | [10 He TpeOyercs

«OrnTuka-2»

ceera"

aym. Ne 3327 JlabopaTtopHas yctaHoBka "OnpejiesieHue uH-
TEHCUBHOCTH TU(DPAKIIMHN B CUCTEME OJIUHAP-
HOU U IBOMHOM 1ienei"
Jlaboparopusrii komrieke JIKO (ontuue-
CKUil)
JlaGopartopus JlaboparopHas yctaHoBka "Dd ekt 3eemana" | AkageMHuecKue Ju-
«CTpoeHUs BEIECT- JlabopaTopHas ycTtaHoBKa "KOMIITOHOBCKOE nensud Ha 110 1o
Ba-1» paccesHue" npoekty Azure Dev
ay. Ne 3330 Jlaboparophas ycranoBka "JIudpaxkius snek- | Tools for Teaching
TPOHOB" (Microsoft)
Jlaboparopnas ycranoBka "Cepust banemepa" | Office

JlaGoparopHas ycTaHOBKa "Y 1eTIbHBIN 3apsi]
JJIeKTpoHa"

JlaGopatopHasi yCTaHOBKa "DKCIIEPUMEHT
®panka - ['epua"”

JlabopaTtopHas ycranoBka "Dddext Xomia B
GE n-tuma"

JlabopaTtopHsbrit kKomiieke «OnbiT Opanka-
I'epua»

JIaGopatopHslif komIuiekc «TemnoBoe u3iy-
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HanmenoBanue y4eo0-

HBIX ayJAUTOPHI U OcHaleHHOCTh Y4eOHBbIX ayAUTOPHil U Ilepeyennb npo-
NOMeILUEeHHU 1JIA ca- MOMelIeHUI /ISl CAaMOCTOSATEJILHOM pado- rPaMMHOro obec-
MOCTOSITEJILHOM pa- ThI ne4yeHust

00ThI
YCHHUE

JlaGopaTopHbIii KOMITIEKC « M3ydueHue siek-
TPOHHOU TEPMOIMUCCUN
IIepcoHaJIbHBIN KOMIIBIOTEP B KOMIUIEKTE

IIpunTep
[Tomemenue s camo- | KommbroTepHas TEXHHUKA ¢ BO3MOKHOCTHIO Azure, Open Office,
CTOSITEIHHOM pabOThI moaKIrUeHus Kk cetu «MuTepHeT» 1 obecre- | Opaysep Mozilla
00yJaroIuXCst yenueM poctyna B OPUOKC Firefox nam Google

Chrome

10. ®OHJA OHEHOYHBbIX CPEACTB JJIs1 IPOBEPKU
CO®OPMUPOBAHHOCTH KOMITIETEHIIAM
®OC mno noakomnereHuuu OIIK-1. ®u30OA® CnocoOeH NPUMEHSTHh 3HAHMSI ONTUKU U
aTOMHOHU (PM3UKH, B TOM YHCJIE, IPU aHATTN3€ TEXHHUECKUX CUCTEM.
@DOH/ OLICHOYHBIX CPEACTB MIPEJCTABICH OTIENbHBIM JOKYMEHTOM M pa3MmelleH B coctae YMK
JMCIUILIMHBL 3JEKTPOHHON uHpopMmannonHoii obpaszosarenbroit cpemxst OPMOKC// URL:

http://orioks.miet.ru/.

11. METOAUYECKHE YKA3AHUSA JIAA OBYYAIOLIIUXCA 110 OCBOEHUIO
JAUNCHUIIVIMHBI

11.1. OcoGeHHOCTH OpPraHu3aNyu Mpouecca o0y4eHust

JucuumnimHa u3y4yaeTcsl B TeueHue ogHoro cemectpa. OHa BKIIIOYAET:

- nekuuu — 1 pa3 B 2 Henenu,

- IPaKTUYECKHE 3aHATHs (ceMuHapbl) — 1 pa3 B 2 Hesleny;

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

- KOHCYJIbTalluu — | pa3 B HEJENI0, KOTOPBIE IIPOBOAATCS JIEKTOPOM IMOTOKA U IIPENOAaBa-
TEJSIMH, BETYIIUMU MPAKTUUECKUE 3aHATHUS.

[Tocemenne NeKIUNA, MPAKTHUYECKUX 3aHATHA M J1aO0OpPaTOPHBIX pabOT SBIsETCS 00s3a-
TenbHBIM. [locemnenre KoHcynbTalui HeoOs3aTelnbHOE, 32 UCKIIOYEHHEM TeX CllydaeB, Korja
npenojaBaTesib NePCOHAIBHO MPUTIIAIIAET CTYJEHTa Ha KOHCYJIbTAIIHIO.

CopnepxaHue TUCHUIUIMHBI COCTOUT U3 TPEX MOAYJEH, KOTOPHIE U3Y4alOTCs MOCIENI0Ba-
TENBHO:

- Kone6anus.

- Bonbl. BoniHOBas 1 KBaHTOBaAsI ONITUKA;

- ATomHas pu3suka.

Kaxx 111 MOy b SIBASI€TCS JIOTMYECKH 3aBEPIICHHON 4acThIO Kypca. Y CIEMHOCTh OCBOE-
HUSL KaXI0r0 MOJYJISl OLIEHUBAETCS IO Pe3yJbTaTaM BBIITOJIHEHUS 003aTeNbHBIX KOHTPOJIbHBIX
MEPOIIPUATHH.

Jlns opranuzanuu yuyeOHON paboOThl CTYIGHTOB B Hadaje KaXkJI0ro ceMecTpa MpefocTaB-
JSIFOTCS CIEAYIOINE YueOHO-METOINYECKUE MaTepHaIbL:
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- IJTAH JIEKIHH ¥ IpaKTHIeCKUX 3aHATUH Ha CeMECTp C yKa3aHHEM TeM JISKIHH CO CChLI-
KaMH Ha maparpadbl WIH CTpaHHUIE! yIeOHHKOB U y4eOHBIX HOCOOUH, colepiKalluX COOTBETCT-
BYIOIMH MaTepuasl, TeMbl IPaKTHYECKHUX 3aHATHH M HOMepa 3alaHui U3 cOOPHUKOB 3a1ad Iy
pELUEHUSA B ayAUTOPHH HIIH CAMOCTOSTENBHO;

- rpadHK BBIIONHEHUS 1ab0paTOpHEIX paboT;

- Tpa MK U BUJIBI KOHTPOIBHBIX MEPOIIPHUATHH;

- CIIUCOK PEKOMEHAyeMOil yueOHO-METOINYECKOH ITUTEPaTypEl,

- PEeKOMCHIYEMBIE JJIEKTPOHHBIE PECYPCHI, BKIIOYad «DNEKTPOHHEIE MOMY/IH HHIHBHITY-
anpHOM padote! cTynenToB» (IMUPC), pasmemenssie B cetd MUOT (

- METOOUYECKOE YKa3aHWe CTYJECHTaM:
«Yuebnoe 3amanue «Mopaenuporanue TUPAKIHK Ha IEPHOAMUECKHX CTPYKTYPax»
«Yuebroe 3aganue: JlaGoparopuas pabora «/{udpaxius ceeta Ha OHOMH, IBYX H N Imenax»

- METOAMYECKOE YKa3aHue CTyIeHTaM « BHelHue 371eKTPOHHBIE 3JIEMEHTEL)

- [IPAKTHKO-OPHEHTHPOBAHHBIC 3aJlaHUs Ha OIBIT NEATENBHOCTH, IPEACTABICHHE H 3allliTa
Pe3yIBTAaTOB KOTOPOTO MPOUCXOAUT Ha OHOM M3 IIPAKTHICCKHX 3AHATHH.

11.2. CucreMa KOHTPOJISA H ONEHUBAHHS

Jliist OLIEHKM YCIIEBAEMOCTH CTY/CHTOB 0 JUCIHUILTHHE HCIIONb3yeTCa OajlibHas HaKOIH-
TeJIbHAsl CUCTEMA.

Bannamu OIEeHHBAIOTCS: BBIIOIHEHHE KaXKI0T0 KOHTPOIBHOIO MEPOIPHATHSA B CEMECTPE
(B cymme Jio 20 6amioB), pyGexHBIH KOHTPOTE (0 5 6amwios), BHIIOTHEHWE KaX(o# rabopa-
TopHO# pabotsl (B cymme 1o 30 Gaios), mocemaeMocTs 3aHATHH (10 2 6alIoB), aKTUBHOCTE B
cemecTpe (10 3 6aLI0B) M HTOrOBOE MepOIpHATHE B (opMe 3k3amena (1o 40 Hamros). ITo cymme
6aJIOB BBICTABRISAETCS UTOrOBAs OLIEHKA IO IIPEIMETY.

Crpykrypa U rpaduK KOHTPOIBHBIX MEPONPHATHH NPHBEACHEI B XKypHAIIE YCIIEBAEMOCTH
Ha OPHMOKC// URL: http://orioks.miet.ru/).

HpI’I BEICTABIICHHH UTOTOBOM OIIEHKHU HCIIONB3YETCA IIKalIa, IPUBEACHHAN B Tabmune:

CymmMa 6a/1;10B Ounenka
Memnee 50 2
50-69 3
70 — 85 4
86 —100 5
Paszpaborumk:
Jlouent Uucturyra ®IIM, K.¢.-M.H. K%é » /T.B. Maumnnosa/
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Paboyas mporpamma gucuuuidiel «Puszuka. Ontuka. AToMHas GuU3MKay M0 HAPABICHHUIO MO/~
rotoBkr 09.03.01 «MudopMaTiika ¥ BRIMMCIUATENLHAS TEXHUKAY, HATPABICHHOCTH (TTPOGHITIO)
«I[TporpamMmHo-anmapaTHOe 00eceue e BEMHCIUTENBHBIX CHCTEMY, paspabotana B MHATHTY-
Te OIIM u yTBepk/IeHa Ha 3aceqanu Yueroro CoBeTa HHCTHTYTA _off  cegmr= 202%Tona,
mpoTokor Ne ‘ i

Hupexrop Uuctutyra GIIM M:’;';‘/lf/,, /H.W. boprapnat/

JIHCT corjiacoBaHHA

Pabouas nporpamma cornacosana ¢ uacturyrom MIICY /27
3am. qupekropa Muctutyta MIICY 1'3/-75;;” /I1.B. Kanees/

PaGouas mporpaMma coriiacoBaHa ¢ L[eHTpOM MOATOTOBKM K aKKpeJUTallM¥ U HEe3aBHCHUMOH
OIIEHKH KagecTBa

'/
Hauansaux AHOK /V% / / U.M. Huxymuna /

Pa6ouas mporpamMa coryiacosana ¢ 6udbnuorexoit MUOT

_w}l_'[upeKTOp 6ubmuorexu éjé’/ / T.I1. @ununmnosa /
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