MHHHCTEPCTBO HayKH M Bbictiero oOpasoBanus Pd
YIbSHOBCKHIT rOCY/1apCTBEHHBII YHHBEPCHTET

Gopma

d-Pabouas nporpamma 1o aucumminte «Ousnka»

PABOYAS ITPOI'PAMMA

YTBEPXKIAEHO
roscopeta DMUAT
potokon Ne_5/20
M.A. BoJikos/
/}

Jlucuuniauna | Puzuka

daxynbTeT UnxeHepHo — Gpu3nyeckuit paxyIbTeT BLICOKUX TEXHOIOIH
Kadenpa OU3UYECKUX METOIOB B ITPHKJIATHBIX HCCIICA0BAHUAX

Kypce 1

Creunansrocts: 10.05.01 KommnbrorepHas 6e30macHOCTh

(KOO Hanpaeienus (CneyuaioHoCcmi), NOIHOe HAUMEHOBAHUE)
Hanpagnennocts (npoduib/cnennanusaius)_«MareMaTHdecKue METO/Ibl 3alUThl HHPOPMALHH

dopma 00yueHus  ovHas

OUHAA, 3AdOYHAA, OYHO-3dO"YHAA (\‘KLI?UIHb MONbKO Me, KOMOpPble Pediu3yomcst)

Jlara BBesienus B yueOubli rporece Yal'V:

«01»_ _09__20201

[Iporpamma akTyalu3upoBaHa Ha 3aceaHun kadeapsl: TpoTokosr No ot

[Iporpamma akTyanusupoBaHa Ha 3acelaHuH Kadeapsl: MpoTokos Ne ot

[Iporpamma akTyanu3upoBaHa Ha 3aceaHuu Kadeapbl: mpoTokoa No ot
[Iporpamma axktyanu3upoBaHa Ha 3aceaHuu Kadeappl: mpoTokosn No ot

Caenenust o pazpaboTuuKax:

20
20
20

20

e e A

J5(0) Kadenpa YueHas cTenens,
3BaHuE
Kocrumko bopuc Muxaitiosuy Du3HYeCKHX METO/I0B B IPH- JOKTOp (PU3UKO-
KJ1a/THBIX MCCIIE/IOBAHMSIX MaTreMaTHYeCKHX

HaykK, rnpodgeccop

COI'JTACOBAHO

COI'NTACOBAHO

3aBenyrouui kagenapoii, GU3NIECKUX METOI0B B

NPUKJIAJHBIX HCCITEA0BAHUSAX
peasIn3yIoued TMCIUIITHHY

3aBe/lyomMii Belyckarolei kadeapoi
HH(OPMALHOHHOI Oe30ITaCHOCTH U TEOPUH
yIIpaBJICHHUS

Y
/4

b.M. Kocruuiko / /
(DHO) (I1oonucwe)
« 10 » 06 2020 .

4

A.C. AngpeeB  /

ﬂ)(ml(,‘b OHO
10 » 06 2020 r.

Crpanuua 1 u3 15
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®-Pabouas nporpamma 1o aucuuiuinae « Ouzukay

1. HEJU U 3AJJAYM U3YUYEHUS JUCLHUNIUHBI.

Lensv oucyunnunel - n3ydeHue pasaenoB GU3NKH «IEKTpOANHAMUKA» U « KBaHTOBass MexaHMKa»
®opMHpOBaHUE Y CTYJACHTOB KapTUHBI (PH3UYECKOTO MHPA, TEOPETHYECKUX M MPAKTUYCCKUX 3HAHUM,
YMEHHH ¥ HaBBIKOB HCCIICJOBAHUN (PHU3MUYECKHX TPOIECCOB; CO3JaHHE TEOPETUUECKON U
MIPaKTUYECKON 0a3bl JaHHBIX JUIsI OCBOCHHUS CIEAYIOLINX KYpCOB.

OcCHOBHBIMU 3a@0auamu y1eOHON AUCUUIUIMHBI «DPU3NKa» SIBISIFOTCS:

-HaAYy4YUThb CTYJEHTOB MPaBUIbHO (HOPMYIUpOBaTh (PU3NYECKHE HJIEH, KOJUYECTBEHHO CTaBUTh U
pemats Gu3nUecKue 3a/1a4uu, OLICHUBATh MOPAIOK PU3NUECKUX BETUUNH;

-chOpMHUPOBATH Y CTYJICHTOB OTIPE/ICTICHHBIC HABBIKK IKCIIEPUMEHTATLHOM pabOTHI.

2. MECTO JAUCIHIMIIVIMHBI B CTPYKTYPE OIIOII

Kypc «®wusuka» (b1.5.13) Bxoautr B bazoByro wacte brmoka 1 «JlHcIuTIvMHBL (MOITYITH)
OcHoBro#t [Ipodeccuonansuoii O6pazoBatenbhHoil Ilporpammer 1 ®I'OC BO no HamnpaBieHHIO
noarotoBku 10.05.01 "KommbprorepHass Oe3omacHocTh". Jlucuuruimaa yutaeTcs B 1-om u 2-oi
cemecTpax 1-oro Kypca u B 3-eM ceMecTpe 2-0ro Kypca CTyACHTaM OYHOH (POpPMBI 0OyUeHHS.

Jjig ycTienmHOro 0CBOEHUSI TMCHUIUIMHBI HEOOXO0IMMBbI 3HAHUS IIKOJIBHOTO Kypca «DPu3nkay.

[ocaenyromme mucuunauHbl: [IpoekTHas nedATeNnbHOCTh, DJIEKTPOHUKA M CXEMOTEXHUKA,
OnepanroHHble cucTeMbl, TexHuyeckas 3amura nHopMaluy, 3aluTa B ONEepallMOHHBIX CUCTEMAX,
Cucremsl ynpaiieHus 0a3zaMu JaHHbIX, OCHOBBI MOCTPOECHMS 3aIIMILIEHHBIX 0a3 qaHHbIX, [loaroToBKka
K cllaue U c/1aya rocyJapCTBEHHOTO IK3aMeHa

3. IEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OCBOEHUA
JAUCHUIIJIMHBI MOAYJIA), COOTHECEHHBIX C IINIAHUPYEMbBIMUA
PE3YJIBTATAMHU OCBOEHUSA OBPA3OBATEJIBHOI'O ITPOIECCA

2 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB OCBOCHUS M CUUILINHBI

HpOHGCC HU3YUCHUS NUCHUIIJIMHBI HAITPABJICH Ha (I)OpMI/IpOBaHI/IC CJICAYHOIIUX KOMIICTCHIIUI:

Koa v HamMeHnoBanue
peaan3yemMoit
KOMIIETeHINH

Ilepeuens MIaHUPYeMBbIX pPe3yJIbTATOB 00y4YeHHS M0 JUCHUIITIUHE
(MOAyJ110), COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTHKEHHUS KOMIIEeTeHIIUI
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CIIOCOOHOCTBIO 3HaTh: YMmerh: Biaagers HaBBIKAMU.
AHAJIMU3UPOBATH q)yHI[aMeHTaHI)HI)IC OHpeI[eHHTL -pemeHHH 3a71a4 1o
(1)I/I3I/I‘IGCKI/IC ABJICHUSA W | 3aKOHBI HpHpOZ[LI; HeO6XOI[I/IMI>Ie OHpeIleJIeHI/IIO
MPOLIECCH] TPU PELIECHUU | OCHOBHBIE (usnueckue IEKTPHYECKHE XapaKTePHCTHK
npohecCrOoHaTbHBIX SIBIICHUS W 3aKOHBl B XapaKTEPHUCTHKA MMEKTPHIECKHX -
3agayq (OITK-1) 00J71aCTH 3JIEKTpUYECTBA U . ..
MarHeTH3Ma, aromtoii | MATEPHIIOB; MarHUTHBIX OJIEH; }
(bH3HIKH, OTITHEE XapaKTEPUCTHKU pacuera Herei
o sakonax | 2IEKTPUYECKOTO  MOJISA| HOCTOSHHOTO u
B3anMozeiicTBus  Mexay | AL 3a/IaHHOM | IEPEMEHHOTO TOKa;
JIEKTPUIECKH KOH(QHUTypaluu cOOPKM M pacdeToB
3apsDKEHHBIMH  TEJlaMd  B| CUCTEMBI 3apsi/IOB; ANEKTPUUECKUX  CXEM
BaKyyMme u B| ONIPENENsITh JUIS perieHus
AUSJTICKTPHUKAX; XapaKTECPUCTUKU TEXHAYECKHAX 3a/1a4;
npocTerme CUCTCMBI| MarHUTHOTO TOJSL JAJIS | SKCIIEPUMEHTAIBHOTO
3ap51110B, UX IIOBCACHHUEC B SaﬂaHHOﬁ OHpeI[eJ'IeHI/ISI
SJICKTPIICCKOM  TIOTIC 1 KOH(UTYypalluK TOKOB; | MapaMeTpOB
BHGKTpI/I‘-IeCKI/Ie I10JI1 UMHU
i paccuuThIBaTh TOKH W | KOHJIEHCATOPOB 51
CO3/1aBaEMBIE;
BCIINYHUHBI, HCHOHLSyeMBIe HanP;DKeHHﬂ B KaTyHIeK
s ommcanus| KOIEOATENEHOM UHAYKTUBHOCTH;
MATHUTHOTO MO, KOHTYpE, BEJIMYMHY | SKCTIEPUMEHTAIBHOTO
3aKOHBI IBIKeHus | UMIIEIaHCAa, (1)330B0r0 ONpCACICHUA
3apsIOB B DJIEKTPUYECKOM | CABUATA Y| mapaMeTpoB  MPOCTHIX
1A MardHUTHOM I10OJISX; koaddurmenTa JIMHEHHBIX IICTICH;
3aKOHBI LIeeH | mepegay 1enm; AKCIEPUMEHTAIBHOTO
HOCTOAHHOTO | - ¢ TOMOINBIO YCIIOBUS | ONpeAeTIcHUS
TICPEMEHHOr0 TOKOB, KBAa3MCTAllMOHAPHOCTH | XapaKTEPHCTHK
- OCHOBHEIC qm:fHKO- OTJINYATh BOJIHOBEIX | K0JIe0aTEILHOTO
MEXAaHUYCCKUC CBOUCTBA
i MPOLECCHI OT| KOHTYpA;
MaTepPHaIOB;
- DACCIMTHIBATE TOKH M KOJIeOaTeIbHBIX (13 -OIpeICIICHHS
HATPSKEH ST | YCIOBHAX JTAHHOM | XapaKTepUCTUK
IIEKTPUIECKUAX nermsix | 3a1a4n); OCHOBHBIX
ITOCTOSIHHOT'O u| - TPaMOTHO BBIOMPATH| MOJTYIPOBOJHHUKOBBIX
MIEPEMEHHOI0 TOKa; METOJbI HCCIEAOBaHUs | IPHOOPOB.
- METOJBI KOIUPOBAHUSA | SJIEKTPUUECKUX, - cOOpKM W pacueToB
HH(OpMALHN: MIPOBO ISIIAX U | JJIIEKTPUUYECKUX  CXEM
aMIUITYNHYIO0, (a30BYIO, | vjexaHUUECKHX CBOMCTB IS pelieHus
UacToTHyto W APYTHC| \iarepuanos TEXHUYECKUX 3a]au;
THITET MOZLY JIALIH. -pacCUMThIBaTb TOKU U
HaIpsKEHUs B
KoJIe0aTeIbHOM
KOHTYpE;

4. OB BEM JIUCHUIT/INHBI.

4.1. O6vem oucyunaunsl u 6UObL yuedHOU padomal:

Oowan mpyooemkocmsb oucyunaunsl cocmagnsem 13 zauemnuix eOunuy

Bup yueoHoi
padoThI

KoJsnuecTBo yacoB (popma o0yuyenusi ouHas)

Bcero nmo

B T.4. mo cemecTtpam

IUIAHY

1] 2

3
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MI/IHI/ICTepCTBOVHayKI/I M BBICIIET O ?6pa30BaHH§[ PO Dopma
VIIbSIHOB CKHIt TOCYyHapCTBEHHBIM YHUBEPCUTET
®-Pabouas nporpamma 1o aucuuiuinae « Ouzukay
1 2 3 4 5
KonTakTtHas pabora
o0ydJarommxcst ¢ 180 108 48 36
MIperoiaBaTeneM
AYIHMTOpHBIC 3aHSTHUS: 180 108 48 36
Jlexmuu 90 36 32 18
IIpakTHueckue u 36 36 ) 18
CEeMHMHAPCKHUE 3aHATH
Ha6opaTopHHev paboThI 54 36 16 i
(;1abopaTopHBIN MPAKTHKYM)
CamocrosiTenpHas paboTa 180 72 60 36
Tekymuit KOHTPOIb Broimonnenue u Brmonaenue u 36
(KOIMUEeCTBO U BUJ: KOHTP. 3amuTa 3aImTa
pabora, KOIJIOKBUYM, 1a60paTOPHBIX 71a60paTOPHBIX
pedepar) paboT, KOHTp. paboT, KOHTP.
PabGorsl, PabGorsl,
TECTHPOBAHHE - TECTHpPOBaHHE-
36 36
Kypcosas pabora - - - -
Buner mpoMexxyTodHOM 108 OK3ameH OK3ameH Ox3ameH 36
aTTectanuu (dK3aMeH, 3a4eT)
Bceero yacos no gucunmnae | 486 216 180 90

4.2. Pacnpeoenenue uacos no memam u 6u0am yueoHol paoomaol:

®dopma 00ydyeHUs ovHas

Hazeanue u paszgenos | Bcero | Buapl yaeOHBIX 3aHITHIA
U TeM AyJUTOpHBIC 3aHSTUS 3ansaTusa B | CamocTosT
JEKIHN MpaKkTUYecKhe | JabopaTop- | HHTEPAKTH | €NbHas
3aHITHS, Has pabora | BHOH pabota
ceMHuHap dhopme
| Paznen 1. DnexTpoannaMuka
1.D1meKpoMarHUTHbIE 5 2 2 4 3
SBJICHUS B MPUPOAEC M HX
ONHCaHHS.
2.CranoHapHOe 9 2 2 2 6 3
AIIEKTPUIECKOE TTOJIE
3.CranmoHapHbIe 9 2 2 2 6 3
TOKH
4.MaruutHoe none 9 2 2 2 4 3
5.CBs13b JIEKTPUYECKOTO 11 3 3 2 4 3
TI0JIs1 C MATHUTHBIM
6.1lepeMeHHBIEC TOKH 11 3 3 2 4 3
7.DyHIaMeHTaIbHBIC 11 4 4 3
3aKOHBI HJICKTPOIMHAMHUKH
8.OHeprus W HMIYJBC 11 4 4 3
9JIEKTPOMArHUTHOTO MOJISI.
9.9nekTpoauHaMuKa u 14 4 4 2 4 4
criequaabHast Teopus
OTHOCHTENBHOCTH
10.ITone JBUKYIIUXCS 9 3 3 2 3
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MI/IHI/ICTepCTBOVHayKI/I M BBICIIET O ?6pa30BaHH§[ PO Dopma
yHBHHOBCKI/II/I TOCYyHapCTBEHHBIM YHUBEPCUTET
®-Pabouas nporpamma 1o aucuuiuinae « Ouzukay

3apsiioB

11. Yucnennsie 9 3 3 2 3

AKCIIEPUMEHTHI B

AIIEKTPOIMTHAMUKE

| Pasznen 2. KanToBas ¢usnka

1.Makpo U MHUKpOMHD 9 3 3 3

2 .KBanrToBast Mozeias aToMa 9 3 3 2 3

3.0CHOBEI KBAaHTOBOI 9 3 3 2 3

MEXAHUKH

4. CooTHoOIIIEHNE 3 3 4

HEOIPEICIICHHOCTEH 0

5.Pemmenns ypaBHEHUS 4 4 2 3

[Ipenunrepa st | 1

POCTEHIINX CHCTEM

6. BpamarensHoe 2 2 2 4

JBIDKEHHE 0

7. ATOMBI 2 2 2 4
0

8. [IpubnmxeHHbIC 4 4 4

M YHCIIEHHEBIE METOIEI B 2

KBAaHTOBOM MEXaHHUKE

9.ATOMBI BO BHELIHUX ITOJISX 2 2 4

10. KBanToBas 2 2 4

CTAaTHCTHKA

11. Mosnekybl 2 2 4

12.TBepaoe Temno 4 4 2 2 4
4

13. B3aumopeiicTBre 3

W3ITy4EHHsI C BEIIECTBOM

14. MakpOoCKOIHYECKHE 2 2 2 3

KBaHTOBBIC D (DEKTHI

15. AtomHOE s11pO 2 2 2 3

16. DnemeHTapHbIC 2 2 2 3

YaCTHIIBI

Hroro 360 90 36 54 50* 180

* 3aHATHA B MHTEPAKTUBHOU (hopme

5. COAEPKAHHUE KYPCA.
PA3JEJI 5.1. JIEKTPOANHAMMUKA

Tema 1. SJJEKTPOMATHUTHBIE SABJIEHUS B IPUPOJE U NX OITMCAHUSA. Muxpo- u
MaKpOCKOITMYECKHEe TI0JIX0/Ibl. MaTeMaTrdecKre MOJIETH B 3JeKTpoauHamMuke. [ImoTHOCTh 3apsina, BEKTOp
IJIOTHOCTH TOKa. 3aKOH COXpaHEeHUs 3apsija.

Tema 2. CTAIIMOHAPHOE JJIEKTPUYECKOE I10OJIE. 3akon Kynona. HanpskeHHOCTB
ANEKTPUYECKOTo Mo ¥ noTeHual. Jlunons. BozaeiicTBus nomnst Ha BerecTBo. [lonspusaliys TU3IIeKTPUKOB.
Cuibl, IEUCTBYIOIINE HA JUAJIEKTPUK BO BHEITHEM 1ToJie. [[poBogHMKY B 3neKTprudeckoM moe. Teopema
l"aycca. Ypasuenue [lyaccona. ['paHu4HbIE YCITIOBHS IS BEKTOPA HANIPSDKEHHOCTH U DJIEKTPHYECKON
WHIYKIIWH.

ONEKTPOEMKOCTh. DHEPTHS 3IEKTPUIECKOTO MOJIS.

Tema 3. CTAHUMOHAPHBIE TOKMH. Ycnosue cyliecTBOBaHUS CTallMOHAPHBIX TOKOB. [Ipupona
3JEKTPUUECKOr0 TOKa B MeTalljlax, JIEKTPOIUTaX, Ila3Me U NOIyNpoBOAHUKAX. 3aKoH Oma.
Onextpoasmxkymas cuia. 3akoH Kupxroda. IlpeBpaiienne 3Hepriuy B 3JeKTPHUECKUX LETISIX.

Tema 4. MATHUTHOE INOJIE. BzaumogeiictBue nuxymuxcs 3apanoB. Cuna Jlopenua. Bektop
Crpanuna 5 u3 15
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MarHUTHOM MHIAYKIMU. B3auMopelicTBue TokoB. 3akoH Awmmepa. @Dopmyna buo-Casapa-Jlannaca.
Bekrop-noreHnuan MarHuTHOro nosjs. MarHutHoe mnone B cpene. [lapamarHeTuku, IMaMarHeTUKU U
¢deppomarneruku. Teopema o TUPKyIAUUK. [ paHUYHBIE YCIOBUS i1 BEKTOPOB  MHAYKIUH U
HaIPSKEHHOCTH MArHUTHOTO ITOJIS.

Tema 5. CBA3b JIEKTPUYECKOI'O ITIOJIS1 C MATHUTHBIM. 3akoH 351eKTpoMarHUTHOMN
MHAYKUUU. MarHuTHbli IOToK. Tok cMenieHus. Buxpepoe anekrpudeckoe none. B3auMonelncTBue KOHTYPOB.
Koadduimentsl MHIYKTHBHOCTH. DHEPTHUS CUCTEMBI TOKOB. DHEPTHSI MATHUTHOTO TTOJISI.

Tema 6. IEPEMEHHBIE TOKMH. YcnoBus kBazucranuonapHoctu. AuddepeHnmanbapie ypaBHEHUS
VTS AeKkTpudeckux nenei. [lepexonusie mpomecchl. Muterpan Jroamens. PaGora U1 MOITHOCTB
repemMeHHoro Toka. Herapmonuyeckue nporeccel. IIpumenenue psga u narerpaina @ypee.

Tema7. DYHIAMEHTAJIBHBIE 3AKOHBI JIEKTPOANMHAMMUKMU. Cuctema ypaBHEHHH
Makcgemna. MatepuanbHble ypaBHEHUS. | paHnyHbIE yCTIOBH. Y paBHEHMS JUTs ToTeHnnanoB. CyliecTBOBaHNE
3JIEKTPOMAarHUTHBIX BOJIH. I1OCKast anekTpoMarHuTHasi BOJIHa.

Tema 8. JHEPI'US U UMIIYJIBC QJIEKTPOMAT'HUTHOTI'O ITOJISA. Teopema [loiiHTHHTA.
Bekrop YMmoBa-lloliHTHHra. J[BUKEHHE YACTULIBI B 3J1EKTPOMAarHUTHOM none. UMnynasc U 1aBieHUE
3JIEKTPOMArHUTHOM BONHBL OnbITH JIebenera.

Tema 9. JJVIEKTPOJANHAMUKA U CIIEHUAJIBHASI TEOPUSA OTHOCHUTEJIBHOCTMU.
PenstuBuctckue npeoOpazoBanus moneid. THBapuaHThI 2I€KTPOMAarHUuTHOTO MojsA. EnnacTBO
PEIATUBUCTCKUX DIEKTPOANHAMUKI U MEXAHUKH.

Tema 10. ITIOJIE ABUKYIHINXCS 3APANOB. 3ana3geiBatoriye moTeHmuaisl. Ilore cucreMsl
3aps/IoB Ha OOJBIINX paccTOsHUAX. JlunonbHOe n3inydenue. M3imydenne 3apsykeHHBIX 4acTUIl B BEIIECTBE.
Topmosnoe uznyuyenue. Mznyuenue BaBuioBa-Uepenkosa. IlepexoqHoe uznydeHue.

Tema 11.YUCJIEHHBIE SKCIIEPUMEHTHBI B 2JIEKTPOJUHAMMKE. ®usuueckue MOJEIH B
pacueTHbIX cxXxeMax JAJIsl BBIYMCIIEHUS CTAllMOHAPHBIX IOJIEH, Ul pelieHus 3a1a4 00 U3IydeHuH,
PacIpOCTpaHEHNUH U PACCESTHUM DJIEKTPOMAarHUTHBIX BOJH.

PA3JIEJI 5.2. KBAHTOBASA ®U3UKA
Tema 1. MAKPO- 1t MUKPOMMP. KBanToBbIi Xapakrep siBJIeHUNA B MUKpomupe. Pa3Butue
KBaHTOBOMEXaHMYECKUX MpeacTaBieHuil. [ mmoresa [Imanka 0 KBaHTOBOM XapaKTepe H3ITydeHUS.

ITocrosinnas Ilnanka. ®OTOHBIL.

Tema 2. KBAHTOBAS MOJEJIb ATOMA. Ilocrynatsr bopa. Cnektp u3mydennst atoma Bogopona. OmbITel
Opanxka u ['epma. BonHosie cBoticTa wactutl. Bomasr [e-bpoitns. BomHoBas dynkius.

Tema 3.0CHOBBI KBAHTOBOM MEXAHWKH. ®usnueckyue BEIUYUHBI M ONEPATOPHL | aMHIBTOHHAH.
VYpasuenue lpenuarepa. Ctanmonapueie coctosaus. [Ipencrasnenue [ eiizenoepra.

Tema 4. COOTHOIIEHUE HEONPEJEJEHHOCTEM. Iloustne u3MepeHHs B KBAHTOBOH MEXaHHKE.
YpaBHEHUs! KBaHTOBOM MEXaHUKU U ypaBHeHUs HproToHa. KBaHTOBasi MEXxaHMKa U ONTHUKA.

Tema 5. PEHIEHUSI YPABHEHUS INPEAUHIEPA 11 MMPOCTEMINNX CUCTEM. Yacruna B
MTOTEHITNAIFHON sIME. YPOBHU SHEPTHMH TapMOHHYECKOro OCILIATOpa. OTpakeHWe W TPOIYCKaHWE YACTHIL
MTOTEHITNAFHBIMU Oapbepamu. TyHHENMHpOBaHUE

Tema 6. BPAIIATEJIBHOE JIBUKEHHME. Omnepatop momeHTa wumiynbca. CoOcTBeHHBIE (GYHKIUN U
YpOBHH 3Hepruu poraropa. CrivH.

Tema 7. Atombl. YpaBHeHue Ilpenunrepa s 4yacTulpl B LEHTpajJbHOM mosie. KBaHTOBBIE uwMCIa.
MHorosnekTpoHHbIe atoMbl. llepuoauueckas cuctema MenneneeBa. ONTHYECKHE W PEHTIEHOBCKUE CIIEKTPHI
aTtoMoB. TOHKasi CTpyKTypa ypoBHEH. BeposiTHOCTH TIepexo/IoB MeX1y YPOBHSIMHU.

Tema 8. INPUBJIMKEHHBIE 1 YUCJIEHHBIE METO/bI. Teopuss Bo3MymieHui. BapuanuoHHBIM
meron. Meron BKB. Meron Xaptpu-®oka. BeluncieHue CHEKTPOB AaTOMOB € HcHojib3oBaHMEM DBM.
Tema 9. ATOMbI BO BHEHIHUX MNOJIAX. Oddexr IHrapka. Oddexr 3eemana. ATombl B
MIEPEMEHHOM 3JIEKTpUYEeCKOM Troe. JIazepHas ClIeKTPOCKOIUS aTOMOB.

Tema 10. KBAHTOBAS CTATUCTHUKA. Pacnpenenenue boze u  depmu. Tepmonunamuueckue
¢yHkumn wupeansHoro rasa. Pacuer merogom Monte-Kapio.

Tema 11. MOJIEKYJIbI. MoHHBIE U KOBaJEHTHBIE CBSI3U. BpamaTenbHeie, KoneOaTeNbHbIE M 3JIEKTPOHHBIE
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CHEKTpbI MoJieKyll. KomOnHalmonHoe paccesHue.

Tema 12. TBEPJAOE TEJIO. MonekynspHbele, HOHHbIE M KOBaJE€HTHbIE KpHcTamibl. Kpucrammueckas
petierka. 30HHBIN CIIEKTP AEKTPOHOB. MeTauibl, AUIIEKTPUKH, TOTYIPOBOAHUKHN. ONTHYECKHE U MarHUTHbBIE
CBOWCTBa TBEPIBIX Tel. DJEMEHTapHbIC BO30YXKIEHUS B TBEpAOM Tene. TBepJoe Telno Kak HealbHBIA ra3

KBa3MYaCTHL. DKCUTOHBI, IIA3MOHBI, MarHOHBL

Tema 13. B3AUMOJEMCTBUE M3JYUEHUS C BEIECTBOM. MuayuupoBaHHBIE U CIIOHTaHHBIC
nepexoipl. KBaHTOBBIE reHepaTopbl H3TyUeHUs.

Tema 14. MAKPOCKOIIMYECKHUE KBAHTPBBIE 3J®®EKTbI. ®epmu- u bose-xumakocry,
CBEPXTEKYUECTh, CBEPXIPOBOIMMOCTS, 3pdexT [xo3edcona.

Tema 15. ATOMHOE SAJPO. Knaccuueckas W KBaHTOBass MoJenH sjep. PamuoaktmBHOCTB. Oddext
MeccbOayapa. [lenenne u CuHTE3.

Tema 16. DJIEMEHTAPHBIE YACTHUIIbI. Cunbhble U ciaOble B3auMOJICHCTBUSL.
Ksapxu.

6. TEMbI TIPAKTUYECKAX U CEMUHAPCKUX 3AHSTHAM

Pazpen: DJIEKTPOJANHAMMUKA
TeMbl ceMUHAPCKHUX 3AHATHIA:
1. Meronuka oOpabOTKM pe3ynbTaToB H3MepeHui. Tumbl u3MepeHuil. Pacuer morpemHocreil. Meton
HaMMCHBUINX KBaJApaTOB.
OCHOBHBIC TTOHSITUS U 3aKOHBI TEMBI «JIEKTpOCTaTHIECKOe mosey. [Ipumenenne TeopeMsl 1 aycca.
CBoIicTBa TUAJIEKTPHUKOB. XapaKTEPUCTHKA IO B BemecTse. KoHIeHCaTOpHI.
3akonsl Kupxroda. Onucanue mporiecca pa3psake | 3apsIkd KOHIEHcaTopa.
3akonsl Kupxroda. IIpocTeie muHeiHbIE 11emu. MeTol BEKTOPHBIX AHarpamMM.
MarnuTHoOe TIoJie B Bakyyme. 3akoH bro-Casapa-Jlamnaca. Pacuer MarHuTHON WHIYKITHH.
MarsuTHOE 10JI€ B BELIECTBE.
3akonsr Kupxroda. Konebarenpusiii koHTYp. [lekpemenT 3aTyxanus. MeTon ¢ha30BbIX KPUBBIX.
8. 3akoH snexkTpoMarHuTHOW WHIYKIWW. CaMOMHIYKIWS, B3aUMHAs WHIYKIWsA. PacueT WHIYKTHBHOCTH.
AKTHUBHOE U PEaKTHBHOE CONpoTHBIieHue. Mimmnenanc.

okown

~

Paznen: KBAHTOBAS ®U3UKA
TeMbl CeMUHAPCKUX 3aHSITHI.

1. Komebanus pa3nmmuHOi (U3HYECKOH MpUPOABL. [ apMOHHMUYeCKHE KojieOaHUsS B KoieOaTeIbHOM
koHType. HuddepenunanbHoe ypaBHeHHE TapMOHHYECKUX KojeOaHWH M €ro pemeHue. MeTox BeKTOPHBIX
IUarpamm.

2. Cnoxenue rapMoHUYecKuX KoneOaHuid. buenwms. Pasmoxenme @Dypre. CiokeHHe B3aWMHO
MIEePIICHANKYIIPHBIX TapMoHWYecknx konebanuil. durypsr Jlnccaxy. [lekpeMeHT 3aTyxaHus. BuIHyKIeHHBIE
KoneOaHus. Pe30HaHCH TOKOB M HaMpsbKeHUH. MOITHOCTH B IIETTH TIEPEMEHHOTO TOKA.

3. VYcnoBue KBa3sUCTAUUMOHAPHOCTU. THMIbl BOJHOBBIX mpoueccoB. BomHoBoe ypaBHeHue. Illkana
3JIEKTPOMArHUTHBIX BOJIH.

4. 3akonpl m3myueHuss — Kupxroda, Credana-bonpimana, Buna. ®opmyna CHemnmyca. 3aKOHBI
Ie€OMETPUYECKON ONTHKH.

5. KBanToBsIit xapakrep uznyuenus. opmyna [lnanka. @OTOHBI.

6. [TocrynaTs! bopa. Cnektp u3nydeHust aToMma BOJOpO/a.

7. BonnoBas Gynkuus. 'amunbronnan. YpaBHenue Ll penunrepa.

8. CoorHoturenue HeonpeneneHHocrei ['eiizendepra.

9. 'apMoHHYECKUI OCLUILISTOP.

10. Pemenus ypaBHenus lllpenunrepa ans mpocredmmx cucteM. YacTuia B NMOTEHUUATIBHOH sME;
MOTeHIHaJIbHBINH Oapbep. TyHHENMupoBaHue.

11. Oneparop MoMeHTa ummynbca. CriuH.

12. Yactuua B ueHTpasnbHoM noje. Atombl. KBanToBbie uncia. CIEKTpPHL.

13. DneMeHTHI KBaHTOBOM cTatucTHKU. Pactipenenenus boze n @epmu. OyHKIMM HIEaTBHOIO rasa.

Crpanuna 7 u3 15



MuHucTepcTBO HayKH U BhIcHIero oopasosanus PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

®-Pabouas nporpamma 1o aucuuiuinae « Ouzukay

14.29nemenTs! (hm3uku TBepaoro tena. Kpucramimueckas peinierka. 30HHAs CTPYKTYpa.

15. 3ampemieHHas 30HA. ODJEKTPUUYECKUE U ONTUYECKUE CBOMCTBA METAJUIOB, AUDJIECKTPUKOB U
TIOJIYIIPOBOAHHUKOB.

16. P-n- mepexoxn. [1omympoBOAHUKOBRIN AUO.

17. IlomympoBOAHUKOBBINM TPUOL (TPAH3UCTOD).

18. DnemenTHas 6a3a coBpeMeHHBIX DBM.

7. JABOPATOPHBIE PABOTbBI (JIABOPATOPHBIN ITIPAKTUKYM).

1 cemecTtp
JlaGopaTopnas pabota Nel. M3yuenue 31eKTpOHHOTO ocImniorpada.
Llenb paboThI: 03HAKOMIICHHE C YCTPOMCTBOM M pabOTOH 3JIEKTPOHHOIO ocImiorpada.
Coneprxanue pabOThI: UCCIIEIOBAHNE CHHYCOUIAIbHOTO_CUTHAJIA 3BYKOBOI'O TeHepaTopa,
UCCIICZIOBAHNE HMITYJICHOIO CHTHaia, HaOmogeHue ¢uryp Jluccaxy mpu  CIOKEHHH KoJieOaHHH,
MMPOUCXOJAIIHNX B ABYX B3aUMHO IEPIICHAUKYIIAPHBIX HAIIPABJICHUAX.
Pe3ynbTaToM BBINOMHEHHS JTAOOPATOPHON pabOThI SIBSIETCS CPABHEHHE 3HAYCHUH MEpHOia CHHYCOUIaTbHOTO
CHT'HAJIa, M3MEPEHHOr0 MO IIKajie OCHUUIorpada M BBIYHUCICHHOTO 10 TOKA3aHUSM BOJIBTMETPA 3BYKOBOTO
reHepaTopa; M3MepeHHe CKBKHOCTH MMITYJIbCHOTO CHUTHAJIA, a TAK)KE M3MEPEHHE YacTOT CHUTHAJIOB METO0M
¢duryp Jluccaxy.

Jlaboparopnasi pabora Ne7. zyuenue rucrepesnca GeppoOMarHUTHBIX MaTEPHATIOB.
Lenb paGoThl: M3ydeHue TUcTepe3nca (HeppOMAarHUTHBIX MaTEPUANIOB, pacyeT U TIOCTPOSHHE OCHOBHOW KPUBOM
HaMarHWYMBaHMSL, pacyeT paboThl MepeMarHi4iBaHus W KOIPIIUTHBHOMN CHIIBL.
Coneprxanure pabOThI: OIpeereHne OCHOBHON KPUBOW HAMATHUYMBAHUA, OIEHKA paOOTHI MepeMarHiIuBaHI
AN 3a OIWH ITUKJI, OTIpeNIeNeHNne KOIPITUTHBHOMN CHITBL

JlaGopaTopHas pabora Ne 8. M3ydeHue mporeccoB 3apsAiaKd M pa3psIKd KOHICHCATOpPa.
[enb paboThl: H3ydeHHE KPUBBIX 3apsIKA KOHJCHCATOpA TP pa3iMvHbIX napamerpax RC anekrpudeckoii nenu
Y BBIYMCIIEHUE BPEMEHH PENaKCaIliu.
Conepxanve paboThl: W3ydeHHE KPUBBIX 3apsIKA Pa3pAIKd KOHIEHCATOpa; MOCTPOEHHE KPUBOW Pa3psIKu
KOHJIeHCaTopa B Jorapu@MuaeckoM Macmrabe.
Pesynprar BBIIOTHEHHWS paOOTHI — CpaBHEHHWE 3HAYEHHI BPEMEHHU peNlaKCallid, M3MEPEHHBIX I10 KPHBBIM
Pa3psAKH C WCIONB30BAaHWEM MOJOBUHHOTO BPEMEHH W MO TAaHTEHCY yIila HAakKJIOHA B JIOTapu()MUYECKHX

KOOp/MHATAX C TEOPETUYECKUM 3HAUYCHUEM T, = RC . Ipu rpamoTHOM BBITOMHEHHH 3aTaHHs PACXOKICHIE

YKa3aHHBIX TpeX 3HaUeHHH He mpeBbimaer 4-5%.

Jlabopartopnas pabora Ne 10. MccrenoBanune 3aTyxaromux KoineOaHUH B KoJIe0aTeNFHOM KOHTYPE.
Llenb paboTHL: M3yYEHHE ITAPaMETPOB U XapaKTEPUCTUK PeaIbHOr0 KOIeOaTeNbHOr0 KOHTYpA.
Conepxanne pa®oTsl: W3MepeHHe meprosaa T 3aTyxarommx KoieOaHWH, JIorapu(MHUECKOro JAeKpeMeHTa |
mapametpoB L, C, R xonebaTensHOr0 KOHTYpa; HccienoBanne (a30BhIX KPUBBIX.
W3mepeHns XapaKTepUCTUK 3aTyXaOMUX KOJeOaHWH MPOBOIUTCS B PESKMMaX BPEMEHHOU pa3BepTKU U QHUTYD
Jluccaxy (¢azoBsie kKpuBEIe). B KaKIOoM peKUMe ONMPEAENSIOTCS EeKPEeMEHT, Jorapu(@MUIecKuil TeKPEMEeHT,
TOOpPOTHOCTh KOHTYpa, a TaKKe KpPUTHYECKOE CONPOTHBICHHE, IPH KOTOPOM IPOLECC CTaHOBUTCS
arepuOANIECKHIM.

JlaGopartopHasi paGora Ne 14. UHAYKTHBHOCTB.

Lemp wu comepkanme paOOTHI: HM3y4YEHHWE 3aKOHA SIIEKTPOMArHUTHOW WHIYKIMH, PacdeT HWHIYKTUBHOCTH
KOPOTKOI'O COJICHOMJA, MNpoBepka 3akoHa OMa i1 Uenu NOCTOSIHHOTO U IEPEMEHHOr0 TOKa C
WHIYKTUBHOCTBIO M aKTUBHBIM COIPOTHBIICHHUEM, O3KCIIEPHMEHTAIBHOE OIpENeNeHne WHIYKTUBHOCTA W
KOPOTKOT'O COJIEHOW/]a 1 MATHUTHOM MTPOHUIIAEMOCTH CepJIEIHUKA.

JlaGoparopHas pabora Ne 15. MoxenupoBaHue JIEKTPOCTATHYECKOTO OIS,

Lems u comepxanue pabOThI: U3yYEHHUE OCHOBHBIX CBOMCTB, XapaKTEPUCTHK DJICKTPOCTATHUECKOTO MOJS H
METOJOB €ro MOJACTUPOBAHUS; U3YyYEHUE B3aUMOCBSI3M MEXKIY MOTEHLHAIOM W HaNpPSKEHHOCTHIO
BJIEKTPUUYECKOTO MOJIS; SKCIEPUMEHTAIBHOE ONPEEICHUE €MKOCTH CHUCTEMBI 3JIEKTPOJOB U paclpeneiacHus
MOJISL MEXAY HUMU.
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JlabopaTtopnas pabora Nel6. OmpeneneHue TOPU30HTAIBHON COCTABJISIONICH WHAYKIIMM MAarHUTHOTO ITOJIS
3emin.
Hens u comepkanue paboOThI: WM3ydeHHE DIIEMEHTOB 3€MHOI'0 MarHeTH3Ma, OIpeieleHHE TOPHU30HTANIbHON
COCTaBHHIOIlIeﬁ UHIAYKIIMY MaronuTHOI'O IOJIA Semnu TAHT'CHC-T'aJIbBAHOMCTPOM.

2 cemecTp

JlaGopaTopuasi pa6ota 1. Dpdexr Komnrona. Llenb u conepkanue padoOThI: 3HAKOMCTBO
C TOJICJISIMH 3JISKTPOMATHUTHOTO U3IYYCHHS M X UCTIOJF30BAHUEM TIPH aHAIH3E TPOIIECCca PACCESTHUS
PEHTTEHOBCKOTO U3TYyUCHHS HA BEIIECTBE. DKCIIEPUMEHTAIBHOE ONpeelieCHUe KOMITOHOBCKOM JITTUHBI
BOJIHBI DJIEKTPOHA.

JladopaTopnas pa6ora 2. OnsiT @panka u ['epua. Llens u comepxanue paboOTh: U3ydeHHE
mpouecca BO30YXIEHHMsT aTOMOB MeTajula »3JEKTPOHAaMH, HW3MEpEeHHe MEepBOro IMOTEeHIHaIa
BO3OYXKICHHUS.

JladopaTopnas padora 3. dortorddexr. llens u comepkanue padbOTHI: H3yUEHUE
OCHOBHBIX 3aKOHOB BHemIHETo ¢oTodrddexTta Ha OCHOBE HM3MEPEHHUS CBETOBOW WM BOJbT-aMIIEPHOU
XapaKTePUCTHK BaKYYMHOTO ()OTORIEMEHTA.

JladbopaTtopHas padora 4. I3yueHue cmekrpa aTtomMa BOJOPOJAa U OIPEICIICHHE
noctosiHHOW Puabepra. lLlemp u coxmepkaHwe pabOTBHI: TPOBECTH KAIHOPOBKY CHEKTPOMETPA,
HCCIIeIOBATh CIIEKTP aTOMapHOTO BOJIOPO/ia M HEOHA, BEIYHUCIUTH MMOCTOSTHHYIO Puoepra.

JladbopaTopHas padora 5. V3yuenue 3akoHOB TeruioBoro m3nydeHus. Llens u coneprkanmue
PpaboThI: SKCIIEPUMEHTAIILHOE UCCIIeI0BAaHUE 3aKOHOB TEIIJIOBOTO U3TYUYECHHUS.

JladopaTopHas pa6ora 6. OnpeneneHue pabOThI BBIX0AA dJIEKTPOHOB U3 MeTasuia. Llens u
coJiepskaHre pabOThl: TIOCTPOEHUE U U3YUYEHHSI BOJIbT-aMIIEPHONW XapaKTEPUCTHKHU JBYXAIECKTPOIHON
Jamnbl (AMOJa), HUCCIEOBAHME 3aBHUCHUMOCTH IJIOTHOCTH TOKa HACBHIIICHUS TEPMOIJIEKTPOHHOM
SMUCCHH OT TEMIEPATyphl KaTo/la U onpeeseHre padoThl BBIX0/1a AIEKTPOHA U3 BoJIb(hpama MeTo0M
npsameix Puyapacona.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHbBIX PABOT, PEOEPATOB
Brinonnenue KypcoBbix paboT u pedepaToB MporpaMMoil He MPeayCMOTPEHO.

9. IEPEYEHDb
BOIIPOCOB K 3K3aMEHY 10 AUCHUILINHE «Duszukar
JJIeKTPOAMHAMMKA
1. DnekTtpoMarHWTHBIE SBICHHS B IPUPOJAE M CIOCOOBI WX oOmnucaHus. Teopuu HalbHOACHCTBHS |
OIM3KOAEH CTBHSL.

2. CranuoHapHOe JIEKTPHYECKOE MoNe. DIEKTPHUECKUH 3apsA/l U PUHIUIMAIBHBIA CIIOCO0 €ro H3MEpEHHs.
DneMeHTapHbIN 3apsi.

3. Dnexrpusamys. Mojenb pasjiesieHus 3apsiaa B CHCTEMe JIUAIICKTPUKOB.

4. 3akon Kynona. HanpspkeHHOCTB 3JIEKTPHUYECKOTO TIOJISL M TIPHHIMAIT CYIIEPIIO3UIIUH SIIEKTPOCTATHYCCKHIX
MOJIEH.

5. Dnexrpuueckuii gunons. [lone todeunoro mumoss. Cuisl, ISHCTBYIONME HA JUIONG B JIEKTPHIECKOM
noJe.

6. Dmexrpocratuueckass teopema [aycca. WurerpanpHas u auddepeniuansaas (opmbl. Baxweiimme
MpUMEHEHHs 3JIeKTpocTaTHueckoi TeopemMsl ['aycca. Teopema Hphiuoy.

7. Drexrpuueckoe Toje B BeliectBe. MUKPO- U MaKpOCKOIIMYECKHE OIMCAHUS PAaCIpeieieHus 3apsia u

OJIs1.

OneKkTpocTaTH4ecKoe MoJie MPHU HAJIUYUK TPOBOAHUKOB. Teopema Dapanes.

9. DiexrpocTaTHyuecKoe TOJe MPU HAIUYAU AUAJICKTPUKOB. [lossipusanvontbie 3apsibl. [lomsipHble u
HENOJSIPHBIE TUAJIEKTpUKH. VIOHHas perneTouHas noasipu3anis.

0
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10. Bekrop nonsipusanuu. Teopema ['aycca st IUBIIEKTPUKOB. BEKTOP SIIEKTPHUECKON HHIYKIIUH.
11. T'pannunble yCIOBHS UT BEKTOPA HAMPSHKEHHOCTH M JIEKTPUYECKONW MHIYKIMH. [IpenoMiIeHre CHIOBBIX

JIMHUN SJIEKTPUYECKOTO TOJIS Ha TPaHUIIe pa3feia JUIIEKTPHUKOB.

12. [ToTeHMATBHOCTh SJIEKTPUUECKOTO TMOJSI M DJIEKTpUYecKuil moreHuuan. CBsi3p NOTEHIMANa C

HaIPSDKEHHOCTHIO AJIEKTPUYECKOro MoJisd. MeTo 1 aekTpruiecKkux n3oopaxenuid. Ypasuenue [lyaccona.

13. DnekrpoeMKocTh. EMKOCTh yeIMHEHHOro MPOBOJHKMKA U KOHAEHCaTopa. EMKOCTB IJIOCKOrO M IIApOBOIo

KoHJACHCaTOopa. Hapanneanoe u IMOCJIICA0OBATCIIBHOC COCONHCHUEC KOHJCHCATOPOB. 3HCpFI/ISI
QJICKTPHUYCCKOI'O IMOJIA.

14. CraunoHapHbIii SIEKTPUYECKHI TOK. [JIOTHOCTH TOKA. 3aKOH COXpaHEHHs DJIEKTPHYECKOrO 3apsia. 3aKOH

Owma B nuddepeHnaibHoi Gopme.

15. Croponnue 3.1.c. Diaement Bombra. 3akonsr Oma u J[xoyss-JIeHIla B MHTErpajbHOM (opme. 3aKOHBI

Kupxroda.

16. MexaHU3MBI JIEKTPOIIPOBOJHOCTH METAILIOB, DJIEKTPOJIUTOB, Ta30B U MOIYIIPOBOIHUKOB.

17. MaruauTHOe mone. Cuiibl, ISHCTBYIOIIME HA JABMKYIHECS 3apsIbl H TOKA B MATHUTHOM TIOJIE.

18. MarauTHOE 110J1€ JBHKYIIErOCs 3apsia. B3auMoielcTBIe IBUKYIMXCS TOYEUHBIX 3aPsJIOB.

19. MarauTHOE mosie 31eMeHTa ToKa. 3akoH buo-Casapa. MarHuTHOE 110J1€ IPSIMOJIMHERHOIO IPOBOJHMKA

KpPYTOBOT'O BUTKA C TOKOM.

20. PaMka ¢ TOKOM B MarHuUTHOM mone. MaruutHblii MoMeHT. Teopema I'aycca 11 MarHUTHOTO TOKa.

Wnterpanphas u quddepennnanbaas GopMbl 3aKOHA TIOTHOT'O TOKA. MarHUTHBIM MOTEHITUA.

21 MarsuTHOE MoJIe B BCHOICCTBE. BeKTOp HaMarHu4yuBaHus. 3aKOH MOJHOIO TOKa B MIPUCYTCTBUU BCIICCTBA.

Maruerukn. Marautaas BOCIIPUHUMYUBOCTD U ITPOHUIIAEMOCTD.

22. T'paHW4HbIE YCIOBHS ISl BEKTOPOB MArHUTHOW WHIYKIHH W HANPSHKCHHOCTH MArHUTHOTO TIOJIS.

[IpenomMienne CHITOBBIX JIMHUH MarHUTHOTO TIOJIA HA TPaHMIIE pas3zieria ABYX Cper.

23. DnektpoMarauTHas HHAYKIHs. [IpaBusio JleHia. DeKTpoOMarHuTHast HHAYKIMs B TpaKTOBKe MakcBeJua.
24. Usmepenre MarHuTHOro mons. @Oarokcomerp W mosc  Porosckoro. SIBieHHe CaMOMHIYKIIHH.

NHayKTHBHOCTD. DHEPTHSI MAaTHUTHOTO TIOJSL.

25. Ypasuenus Makcsesna. Tok cMeleHus. Y paBHEHHUS SJIEKTPOMATHUTHOIO HOJIsE B OTCYTCTBUE 3aPSIOB.
26. TTnockast syieKTpoMarHuTHas BoJHA. CBSI3b 3JIEKTPUYECKOTO TOJIS C MATHUTHBIM.
27. DHeprus W IOTOK SHEPIHU 3JIEKTPOMArHUTHOro mous. Teopema Ymosa-Iloiintunra. [IoTok sHepruu B

MJIOCKOM 3JIEKTPOMAarHUTHON BOJHE. DIEKTPOMATrHUTHBIN IMITYJIbC.

28. JIBmwKeHue 3apsHKEHHBIX YaCTHI[ B TIOCTOSIHHBIX JIEKTPUYECKAX M MAarHHUTHBIX MOJISX.
29. JIBrwKeHue 3apsSHKEHHON YaCTHIBI B CKPEIIEHHBIX JJIEKTPUYECKAX W MATHUTHBIX MOJSAX. DJIEKTPHIECKUI

Eal

o

10.

Ipeid. DIeKkTpoMarauTHas Macca.
KBanToBas puszuka

OKcIleprMeHTaNbHbIE O00OCHOBaHMSI KBaHTOBOM Teopuu. OmbiTel Pesepdopma u  Dpanka-I'epma.
DHepreruyeckue CreKTpsl aToMoB. KoMOumHamoHHbI# npuHIm PuTma.
®orordpdexr. Poron. Kpacnas rpanuma poroaddexra. Gopmyna [Inanka.
Oddexr Komnrona. KoMrnroHOBCKas ATMHA BOTHBI IIEKTPOHA.
BomHosie cBoiictBa wactun. Omeithl [psuncona u Jxepmepu. JleOpoiineBckas aimuHa BOMHBL OTBITHI
bubepmana, Cymkuna u ®abpukaHTa.
Crpoenne atoma o bopy. Iloctynarsr bopa.
[Ipunnun HeonpeneneHHocTH. O60ocHOBaHME CTAOMIBHOCTH aToMa. COOTHOIIEHHE HEONPENeNIeHHOCTH B
OIIEPAaTOPHOM IPEACTaBICHUH.
OcHOBHBIE TIOJIOKEHUSI KBAHTOBOM MeXaHHKH. BepoATHOCTHOE omncaHue COCTOSIHUN (PU3MUECKUX CHUCTEM.
Bonnosas ¢pynkuus. YcnoBrue HOpMUPOBKH. [IpyuHIMIT cyneprno3uuy.
Omneparopsl. CoOCTBEHHBIE 3HA4YEHUS! ONEpaTopoB. MCKPETHBIM M HENpEphIBHBIA CHEKTpP COOCTBEHHBIX
3Ha4yeHuil onepatopoB. CoOCTBeHHBIN (QyHKIMHU. Y CIOBHE OPTOHOPMUPOBKU BOJMHOBBIX (yHKIMH. CpenHee
3HAUCHHUE.
TpaHcOHMpPOBaHHBIE M ApMHUTOBBIM omepaTop. CiiokeHHE W YMHOXeHHE onepaTtopoB. OOpaTHBII
onepatop. AnddepeHunpoBanue onepaTopoB 10 BpEMEHH.
Omnepatopsl BaKHEUIINX (PU3UUECKUX BENUYMH: KOOPAWHATHI, UMITYJIbCa, MOTEHIUAIBHONW U KHHETUYECKON
9HEpPruy, MOMEHTa UMITYJIbca
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11. Tamunbronuan. CrannoHapHbie COCTOSHUSL. OCHOBHOE COCTOSIHHE CHCTEMBI.

12. Matpurbl. MaTtpuusblii s5iemMenT nepexoza. Yacrora nepexoa. [IpaBuio yMHOKEHHUs MATPHIL

13. Vpasuenue llpequnrepa. OcHoBHBIE cBolcTBa ypaBHeHus [lIpenunrepa. [LIOTHOCTH MOTOKA.

14. O6imue cBoiicTBa 0HOMEPHOTO ABHKEHUS. OCHMUIIHOHHAS TEOpEMa.

15. BeckoHeuHAasl MOTEHIMANIBHAS IMA.

16. KoHeunasi moTeHIMANBHAS Ma.

17. Koneunslii noteHuanbHblii 6apbep. Koadduiments! npoxokaeHus u oTpaxenus. MHOHUHUTHOE TBHKECHHIE
B T10JIE€ TPSAAMOYTOJIbHON MOTEHIUAJIBHON SMBI.

18. Yernocts. OnepaTtop yerHOCTH. [[apPMOHUYECKHIA OCIIUILIATOP.

19. MomenT umityibca B KBaHTOBOM Teopuu. CrinH. OpOUTAIBLHOE, MATHUTHOE U CIMHOBOE KBAHTOBBIE YHCIIA.
[omueiit MmomenT. OnbiTel HTepHa u I'epnaxa.

20. TIpuHIMI HEPa3IMIUMOCTH OJIMHAKOBBIX KBAHTOBBIX YACTHII.

21. DnemenTapHas u HedsleMeHTapHas (HOPMYJIMPOBKH TIPUHIKIIA 3anpera [layi.

22. CTpyKTypa aTOMOB. ATOM BOJOPOZA M BOAOPOIOIOL00HbIE HOHEI.

23. Atombl ¢ jaByMs u Oojee 3JeKTpoHaMHd. MeTO[ CcaMocoriacoBaHHOro moys. OO0onoveuHas MOJIENb.
[Nepuoauueckast Tadbnumna.

24. CraironapHast Teopusi BO3MyLIEHuU. [onpaBKy mepBOro U BTOPOro MOPSIKA.

25. HecranuonapHas Teopyst BO3MyIeHHH. [apMOHMYECKOE EPUOIMIECKOE BOSMYILEHHE.,

26. 3onoroe npasuiio @epmu. KBaHTOBBIE MIEPEXO/IbI B KOHTHHYAIBHYIO TPYIIILY.

27. KBasuknaccuueckuii  crmydail. BomHoBas  (QyHKUMS B KBa3sUKIACCHYECKOM  Cllydae. Y CJIOBHE
KBa3UKJIACCHYHOCTH.

28. T'paHnHbIE YCIOBHS B KBA3UKJIACCHIECKOM cirydae. TOUKH MOBOPOTA.

29. Ipasuno kBanroBanus bopa-3ommepdensbaa. AnnabaTHYECKHii HHBAPUAHT.

10. CAMOCTOSATEJIBHASA PABOTA CTYJAEHTOB

CamocTtosiTenbHas paboTa CTYACHTOB OCYLIECTBIISIETCSl B BHUJIE H3Y4YCHUS JIEKIMOHHOTO MaTepuala,
OCHOBHOWM M BCIIOMOIaTeIbHOH JINTEPAaTyphl, PEKOMEHIOBAaHHOH IO AWCLMIUIMHE, BBIINOJHEHUS IJOMAIIHUX
3aJaHui, TECTOB U KOHTPOJBHBIX PA0OT IO MPAKTUYECKONW YaCTH TUCLUIIINHBI.

OCHOBHBIMH BUIAMHU CAMOCTOSITEILHOIN pabOThl CTYACHTOB IIPU U3ydeHUH Kypca «Du3nKay SABISIOTCA:

— U1 OBJIAJICHMS 3HAHWAMH: 4YTEHHE Tekcra (yueOHHMKa, I1€pBOUCTOYHMKA, JOIIOJHHUTEIBHON
JIUTEPATYypPbl): COCTABIIEHUE CXEM U TaOJIHUIl O TEKCTY, KOHCIIEKTHPOBaHUE TEKCTa; BHIIMCKU U3 TEKCTA; paboTa
CO CJIOBApSIMH U CIIPABOYHUKAMHM, O3HAKOMJICHHE C HOPMAaTUBHBIMH TOKYMEHTaMHM; y4eOHO-HCCIIEA0BaTEIbCKAs
paboTa; HCIoNb30BaHUE ayIMO0- U BUICO3AIICENH, KOMITBIOTEPHOW TeXHUKH 1 MIHTepHeTa U /Ip.;

— IUTS 3aKpeIUIeHUs] W CHCTeMaTH3alliy 3HaHWi: padoTa ¢ KOHCHEKTOM Jeknuu (00paboTKa TEKCTa);
MOBTOpHAas paboTa Han y4ueOHbIM MarepuanioM (ydeOHWKa, MEPBOMCTOYHHKA, JOTIONHHUTEIBHON ITNTEPATYpPHI,
ayaMo- W BUAEO3AIMCEN); COCTaBJICHHE IJIaHA M TE3MCOB OTBETA; COCTABJICHHE TaONHL U CHCTeMaTH3aluu
y4eOHOro MaTepuaja; OTBEThl Ha KOHTPOJIBHBIE BOIIPOCHI; IOATOTOBKA COOOLIEHWMH K BBICTYIUICHHIO Ha
ceMuHape, KOH(EepeHLUH; MOArOTOBKa pedepaToB, IOKIAZOB; COCTaBieHHE OmOIMorpaduu, TeMaTHUECKUX
KPOCCBOD/IOB; TECTUPOBAHUE U [P.;

— ans GOpMHMPOBAHMS YMEHHIl: pelleHre 3ajad W yHpaXHEHHH 1Mo oOpasly; pelIieHHEe BapUaTHBHBIX
3aa4 U ynpakKHeHUH; BBIMOJIHEHNE MPAKTUUECKUX U J1a00paTOpHBIX 3aJaHUii; OATOTOBKA U MPOEKTHPOBAHUE,
a TaKKe MOAEIMPOBAHUE PA3HBIX BHIOB M KOMIIOHEHTOB NPO()ECCHOHAIBHON AESTEIBHOCTH; pPedIIeKCHBHBIHA
aHau3 NpoecCHOHANBHBIX YMEHHUH € UCIIOJIb30BAHUEM ayaHO- U BUACOTEXHUKH H JP.

KonTtposmpyembie
. O0bem B
MOAYJIH/pa3aesbl/ TeMbl Bua camocrosiTeIbHOM padoThI yacax ®opma KOHTPOJIA
AUCHHUILINHBI
1 2 3 4
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MuHucTepcTBO HayKH U BhIcHIero oopasosanus PO

VIbSHOBCKHI TOCY1apCTBEHHbIH YHUBEPCUTET Popua
®-Pabouas nporpamma 1o aucuuiuinae « Ouzukay
1.OnexkpomarautHele aBieHus B | [loaroroBka K JEKIMH, 3 BOIIPOCHI K dK3aMCHY
npupoge M CHOCOOBI  HX | ceMHUHApy, HOJATOTOBKA K C1aue
OrHCaHuAL. DK3aMeHa.
2.CraunonapHoe 3IeKTpuueckoe | BeImosiHeHUE J1a00paTOpHBIX 4 IIponenypa momycka K
none paboT, MOATrOTOBKA K JIEKLIUH, JL.p., 3amMTa
CEMUHApY, HOATOTOBKA K PE3YJIBTaTOB JL.D.
KOHTPOJIbHOIT paboTe, ITpoBepka pesynbTaToB
TECTUPOBAHHUIO, ITIOITOTOBKA K ;‘;}CIEEOHI’HOH paborsL
cllaue 5K3aMeEHa. poBatHe Ha
ceMHHape.
3.CraunoHapHbie Brimonnenue nabopaTopHbIX 4 IIponenypa nomycka K
TOKH paboT, MOATrOTOBKA K JIEKIIHUH, JLp., 3aIUTa
CEMUHapY, HOATOTOBKA K PE3YJIBTATOB JL.D.
KOHTPOJIEHOM paboTe, Tposepka pesynbTaToB
TECTUPOBAHHUIO, IOJITOTOBKA K ;‘;}CIEEOHI’HOH padoTEL.
cllade 5K3aMeHa. PoBaHHe Ha
ceMHHape.
4. MarauTtHoe 1ojie BrIimostHeHUE JTa00paTOPHBIX 4 ITponenypa nomycka K
paboT, MOATOTOBKA K JICKIIHH, JL.p., 3aIIUTa
CEMUHapY, MOATOTOBKA K PE3YJIbTATOB JL..
KOHTPOJILHOM pabore, IIpoBepka pesynbTaToB
TECTUPOBAHHUIO, IOJITOTOBKA K KOHTPONEHOH paboTHL.
cJlaye dK3aMeHa.
5.CBsI3b 3JIEKTPHUECKOTO Brimonaenune nabopaTopHbIX 3 IIporenypa morycka K
10JI1 ¢ MaroHuTHBIM paﬁOT, TMMOATOTOBKA K JIEKITHUH, JI.p., 3ali4Ta
CEMHUHApY, MOArOTOBKA K PE3yJILTATOR JI.p.
KOHTPOJILHOM padoTe, IIpoBepka pesynbTaToB
TECTUPOBAHHIO, TIOIFOTOBKA K KOHTPONGHOH paboTsL.
cllade dK3aMeHa. Tecrnposanue Ha
ceMHHape.
6.ITepeMeHHbBIE TOKH Boinonnenue 1abopaTopHbIx 3 IIporenypa momycka K
paboT, MOATOTOBKA K JICKIIHH, JI.p., 3alllTa
CEMUHApY, NOATOTOBKA K PE3yIbTATOB JL.P.
KOHTPOJILHOM paboTe, TIpoBepka pesynbTaToB
TECTUPOBAHUIO, ITIOJITOTOBKA K KCHTPONEHOH paGoTEL
cate FK3AMEHa. TectupoBanue Ha
ceMHuHape.
7. ®yHpameHTanbHbIE 3aKOHBI | [IoArOoTOBKA K JICKIINH, 3 DK3aMeH.
3NEKTPOAMHAMMUKHI CEMUHApy, MOATOTOBKA K ca4e
JK3aMEHa.
8. OHeprus u uMnynsc | [ToaroToBka K JIEKIUH, 3 DK3ameH
3JIEKTPOMArHMTHOI'O MOJIA CEMUHapYy, MOATOTOBKA K cade
JK3aMEHa.
9.ITose ABIOKYIIMXCS 3apsiI0B Brinmonnenue nabopaTopHbIx 4 IIpouenypa pomycka K
paboT, MOATOTOBKA K JIEKIIUH, JL.p., 3a111uTa
CEMUHApY, TECTUPOBAHUIO, PE3yJIbTATOB JI.p.
[IOJrOTOBKA K CIa4e dK3aMeHa. Tectuposanue Ha
CEMHHApC. JK3aMeH
10. Yncnennsle skcriepuMeHTsl B | [loaroroBka K IEKIIMH, 3 DK3aMeH
9NEKTPOMTHAMHKE CEMHHApy, NOArOTOBKA K cl1ave
JK3aMeHa.
KBanToBas ¢pusuka
1.Makpo u MUKpOMHUP IToaroToBka K J€KIUU, 3 DK3aMeH

CCMHUHAPY, MOATrOTOBKA K CAa4UC
OK3aMCHa.
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VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET Popua
®-Pabouas nporpamma 1o aucuuiuinae « Ouzukay

2.KBaHToBast MOJeTIb aTOMa BrimosHeHue 1abopaTopHBIX 3 [Iponenypa nomycka k
paboT, MOATrOTOBKA K JICKIIHH, J.p., 3alIMTa
CEeMHHApy, MOArOTOBKA K clladye pe3yJIbTATOB JL.p.
JK3aMeHa. Ok3amen

3.0OCHOBBI KBAaHTOBOI MEXaHUKHU IToaroToBKa K JICKITNH, 3 DK3aMeH
CEMHUHAapy, MOATOTOBKA K cade
9K3aMEHa.

4. Coornomenue | [ToaroroBka K J€KIMH, 4 DK3amMeH

HEOIPEICICHHOCTEH CEMMHApY, TOArOTOBKA K Caue
9K3aMEHa.

5.Pemenust ypaBHeHus | [loAroToBKa K JICKIIHH, 3 DK3aMeH

llpenunrepa i MPOCTEHLIMX | ceMUHAPY, MOATOTOBKA K cllavye

CHCTEM 9K3aMeHa.

6. BpamarensHoe IToaroToBKa K JIEKIUH, 4 DK3aMeH

ABMIKCHHUC CEeMHHApy, NOATOTOBKA K cAa4ye
9K3aMeHa.

7. ATOMBI Brimonaenue nabopaTopHbIX 4 [Ipouemypa morrycka K
paboT, MOATOTOBKA K JICKIIHH, JL.p., 3amuTa
CeMUHapy, MOATOTOBKA K caaye PE3yIILTATOB JI..
JK3aMeHa. Okzamen

8. IIpubMKEeHHbBIE [ToaroToBka K JeKIUH, 4 DK3aMeH

u IMCIICHHBIC METO/IbI B | ceMHHapy, NOAroTOBKA K cavue

KBAaHTOBOU MCXAaHUKC HK3aMEHA.

9.ATOMBI BO BHEIITHUX ITOJISIX IToaroroBka K JIEKIIHH, 4 DK3aMeH
CEMHHApyY, NOArOTOBKA K cl1aue
5K3aMEHa.

10. KsanToBas IToaroroBka K JIEKIIHH, 4 DK3aMeH

CTaTUCTHKa CEeMHHapy, NOAr0TOBKA K cJavye
SK3aMEHa.

11. Monekyist [ToaroToBka K JEKIHH, 4 DK3aMeH
CEMHHApY, NOArOTOBKA K cl1aue
9K3aMEHa.

12.TBepmoe Teno Brinonnenue 1abopaTopHbIxX 4 IIporenypa momycka K
pa60T, IMOATOTOBKA K JIEKITUU, JI.p., 3alldTa
CEMHUHapy, MNOATOTOBKA K caaye pE3yIbTATOB JI.p.
JK3aMEHa. Ox3amen

13. B3aumoneiictBue wu3nmydeHus | BrlnojaHeHue 1a00paTOPHBIX 3 IIpouenypa momycka x

C BCILICCTBOM paboT, MOATOTOBKA K JICKIIHH, JI.p., 3aI1ATa
CeMUHapy, HNOATrOTOBKA K caaye pE3yJIbTATOB JI.p.
9K3aMeHa. OK3amen

14. Maxkpockonuueckue | BoinonHeHue 1a00paTOPHBIX 3 IIpouenypa nomycka k

KBaHTOBBIE 3()(HEeKThI paboT, MOArOTOBKA K JICKIHH, JL.p., 3aIUTa
CEMHHApy, IOArOTOBKA K clrade pe3yIbTATOB JI.p.
JK3aMeEHa. OK3amen

15. ATomHOE siApO IToaroToBka K JIEKIIMH, 3 DK3aMeH
CEMUHapy, MOATOTOBKA K caye
9K3aMEHa.

16. DnemeHTapHbIE IToaroToBka K JIEKIINH, 3 DK3aMeH

JaCTHUIIbI

CCMHUHAPYy, MNOATrOTOBKA K CAa4UC
OK3aMcCHa.
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®-Pabowas nporpamya no auciummmne «Dasnkan

11. YHEBHO-METOJHMYECKOE " HHO®OPMAIIMOHHOE OBECIIEYEHHE
JUCIHATIIAHBI
peKOMeHIyemasi:
- JIeKTpoamHaMHKA [DIeKTPOHHBIH pecype] : yuel. mocobue / KocTrHimko Bopuc
Muxa#inosuy, 0. ®. Haceakuna, P. B. 'ypuna; Yal'V, NODBT, Kag. ¢us. meto08 B IIPHKIL
mCeneNt. - JNeKTpoH. Tekerossie Aau. (1 daiin : 7,56 M6). - Vissrosok : YaI'Y, 2017, — Pexum
Aoctyna: http://lib.ulsu.ru/MegaPro/Download/MObject/1178/K ostishko2017.pdf
. Haswvioxos, B. B. Pusnka: MexaHHKa, MEKTPHYECTBO W MATHETH3M yueOHoe nocobue s
By30B / B. B. JlaBbiikoB. — 2-e u3y., uenp. # jon. — Mocksa : M31aTe scTso IOpaiiT, 2019.
© — 169 ¢. — (Yumusepcurersl Poccun). — ISBN 978-5-534-05013-4. — Texer : 3NIEKTPOHHbIHN
/' 3BC Opaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/441222
. Ilomanos, JI. A. DnexTpoIMHAMEKA H PaCIIPOCTPAHEHHE PAIUOBOIH yaeGHOe nocobue s
Oaxanaspuara u cnienuanurera / JI. A. [Toranos. — 2-e H3]., UCTIp. H JoI. — Mocksa :
W3 paremserso IOpaiit, 2019. — 196 ¢. — (bakanaep u cnenmanmicr). — ISBN 978-5-534-
05369-2. — Texcr : anex1ponHsiit // DBC IOpaiit [caiit]. — URL: http://www.biblio-
online.ru/bcode/437993
JOMOTHUTE/ILHAA!

Pegenxko, A. T'. @usnueckmii criosaps-cnpapounnk / A. . Peperko. — Hpkyrek : UpkyTekuii
¢uman Poceniickoro rocynapcTBeHHOTO YHHBEPCHTETa (PH3UYECKOH KYIBTYPEL, CIOPTA,
MoIoASKH u Typusma, 2010. — 172 ¢. — ISBN 2227-8397. — Teker : 3neKTpoEHsiii /
JJIeKkTpoHHO-0uGoTeynas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/15693.html
. Ilepenvman, A. H. 3annmarensuas ¢puzuxa. B 2 xu. Kuura 1 / 5. 1. [Tepearman. — Mocksa :
Wsnarensctso I0paiit, 2017. — 192 ¢. — (OTkpbitast Rayka). — ISBN 978-5-534-07255-6. —
Texer : snexrponnsiit / D5C [Opaii [caiit]. — URL: https://www.biblio-
online.ru/bcode/438277
. Iepenvman, A. H. 3annmarensuas ¢pusuxa. B 2 xu. Kuura 2 / 4. U. Iepersman. — Mocksa :
Wznaremscrro [Opatit, 2017. — 242 ¢. — (Otkpsitas Hayka). — ISBN 978-5-534-07257-0. —
Texer : anextponnsiii // 9BC Opaiir [caiit]. — URL: https://www.biblio-
online.rw/bcode/438507

yueOHO-MeToAnYecKasn:

1. Hacenxnna [O. ®@. DieKTpHYECTBO M MArHETH3M : YUeOHO-METOHYIECKOE TTOCOOHE IS
CaMOCTOATEILHOH paboThI CTYJICHTOB H BBINOIHEHHA 1aGopaTopHEIX padot / FO. @.
Haceaxuna; ValI'V, UOOBT. - Viasanoscek : Val'V, 2019. — Peskim JocTyna:
http://lib.ulsu.ru/MegaPro/Download/MObject/5180

2. Meropuueckue yKasanus k 1a60paTopHOMY IPaKTHKYMY I10 (hu3HKe
"JaeKTpHdecTBO U MarHeTH3M" [SneKTpoHHEL pecype] / B. M. Kocrumko, A. A.
Cou1oBbeB. - DNEKTPOH. TeKCTOBBIE faH. (1 daiin : 14,5 M6). - YipsHOBCK : Y'Y, 2007. -

Pesxum nocryma: http:/lib.ulsu.ru/MegaPro/Download/MObject/706/kostishko.pdf

Cornacosano:

S Era
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JomKHOCTE COTpyAHHKA HaydHOH O6HOIHOTEKH (34(0)
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VY IbAHOBCKHI TOCYJAPCTBEHHBIN YHUBEPCUTET P @

®-Pabouas nporpaMma 1o JUCLUIInHE «Dusnka»

0) 10NOJIHUTEIbHOE IIPOrPAMMHOE ohecTedeHne

Windows 10 (Bubiuorpadguyeckuii oTaen HaydHol GMGIMOTEKH C 30HOM 1A CaMOCTOSTENIbHOW paboThl),
Microsoft Office Std 2016.

DJIeKTPOHHO-0H0IMOTe HbIE CHCTEMbI:

1. IPRbooks [DeKTpOHHBIH pecypc]: 3MeKTPOHHO-OMOIHOoTe Has cHCTeMa / rpynna kommanuii A Ilu Op
Mepnua . - DnekTpoH. naH. - Capatos , [2019]. - Pexxum nocryna: http://www.iprbookshop.ru.

2. FOPAYT [DreKkTpoHHbIi pecypc]: 2eKTpoHHO-OubInoTe Has cucTeMa / OO0 DneKTpOHHOE U3IATEbCTBO
FOPAMT. - DnextpoH. maH. — Mocksa , [2019]. - Pesxum nocryna: https://www.biblio-online.ru.

3. Dnextponnas 6ubnuoreka Yul'V. Pexxum noctyna http://lib.ulsu.ru/MegaPro/Web

4. O6paszoparenbHbli mopran Yil'Y. Pexum nocryna : http://edu.ulsu.ru

CorJyiacoBaHo:
3aMecTHTENb HaYaJbHUKA Y IPaBJICHUs W -
MHGbOPMALMOHHBIX TEXHOJIOTHI ¥ TEICKOMMYHHKALUN _/ ﬂﬁp Z’/Zﬁﬂf( % !/ vz
12. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTACHUATLIJIMHBI

Ayputopust [Uis IPOBE/ICHHS JTAO0PATOPHBIX M MPAKTHYECKUX 3aHATHMN, TEKYLLEro KOHTPOJISA U MpoMe-
JKYTOYHOM aTTecTallyy, IPYIIOBBIX U WH/IMBU1y AJIbHBIX KOHCYJIbTaLlHH.
AyIHTOpMS YKOMIUIEKTOBAHA YYEHHUECKOH MeOenbio 1 crieLMaTM3UpOBaHHOM Mebenbio, ockoit. ObopyroBa-
HHE: YCTAHOBKA JUTs ONpPE/IEIEHHs PE30HAHCHOTO NMOTeHUMaIa METOAOM ®panka u I'epua. @IIK-02, ycraHoBKa
U1 M3ITydeHus criektpa aroma Bopoposa OIIK-09 co cnekTpomeTpoM CV-1, ycraHoBKa AJIs U3TyYEeHHUs BHELI-
nero doroaddexra. PIIK-10, yueOHO-MONENMPYIOLIHMH KOMILIEKC "HekorepeHTHOe paccesHue (OTOHOB Ha
cBoGOHBIX nekTpoHax. Dddext Komnrona" @AJI-02(c KOMIBIOTEPOM) YCTaHOBKA Ul JIEMOHCTPALMU HU3JTy-
YeHHs TEMHOrO M CBETJIOro Tena mpH oxHoii temmeparype. ®JICB-06, npuGop «I'ncrepesucy, ITpubop «HH-
JYKTHBHOCTbY», IeHeparop curnanos I'3-120, BoibT™meTp yauBepcanbbiii B7-35, Ocuuiiorpad yHuBepcab-
upiii C1-83, ocipmorpad C1-112A, koMmiekT «DJIEKTPUYSCTBO M MarHETU3M) B COCTaBe: MOJYJIb @I19-03,
monyns OI19-04, moxyas PIID-05, moxynb ®I1D-06, momyns OITD-08, moxyms PI13-09, momyns GIIS-10,
Moyt PIID-11, momys @I -12, moayns PIID -13. momynp HII, moayns ®I13-C1-150, momyns PIID-T6-
43, MarasuH COTMPOTHBIICHUH, Mara3uH €MKOCTEH.

AyIUTOPHH TS TIPOBE/ICHHS JISKLMH 1 CEMMHAPCKHX 3aHATHH, /1Sl POBEACHHS TEKYIIEro KOHTPOJA M
TIPOMEXKYTOUHON aTTECTALMM, TPYMIOBBIX M HHIMBUIYaJIbHBIX KOHCYJIbTALMM. AyJUTOPUH YKOMILICKTOBAHbBI
CTIeLATH3HPOBAHHON Mebenbio, yueOHOH N0CKOH. AyUTOPUM Ui NPOBENCHUS JeKIui 000py10BaHbl MyJib-
THMEMIHBIM 0G0PY/IOBAHMEM TS MpeoCTaBIeHus HHopmauui GoMbLIoH ayAMTOPHH. ITomMerueHus Aas ca-
MOCTOSITE/ILHOM PabOThl OCHALLEHBI KOMITBIOTEPHOM TEXHUKOH € BO3MOMKHOCTbIO MOAKIIOUEHHS K CETH «H urep-
HeTy M obecredyeHHeM JOCTYNa K 3JEKTPOHHOH HH(OPMAIMOHHO-00Pa30BaTE/IbHOM CPEAe, JNIEKTPOHHO-
OUOIHOTEYHOH CHUCTEME.

13. CHELIMAJIBHBIE YCJIOBUSA JJI51 OBYUAIOIUXCSI C OI'PAHUYEHHBIMH
BO3MOXKHOCTSIMU 3I0POBbS

B ciyuae HeOOXOMMMOCTH, O0YHYAIOIIMMCS U3 YHMCIIa JIHL C OFPAaHHYEHHBIMU BO3MOXKHOCTAMH 310POBbA
(11O 3asBIEHHMIO OBYHAIOLIErocs) MOTYT TIPE/UIaraThCs OJIHM U3 CIIEAYIOLIMX BAPHAHTOB BOCTIPHATHA uHpOopMa-
IIMH C Y4YE€TOM HX UHAUBHUYaJIbHBIX ncnon)muqecxﬂx 0COOEHHOCTEM:

— JUIS JTHL] C HAPYIICHUSAMH 3DEHHUs: B MeYaTHON GopMe yBeTMYEHHBIM wprdTOoM; B HOpME DIIEKTPOHHO-
ro JOKyMEHTa; MH/WBH/yalbHbIe KOHCYJIBTALUH C PHBJICUEHUEM THdIOCYpAONEePEBOYNKA; HH/IMBALYaIIbHbIC
3a/[aHKsl U KOHCYJIbTALIUH;

— 7714 ML ¢ HAPYLIEHUAMH CllyXa: B eyaTHol gopme; B GOpME SNIEKTPOHHOTO NOKYMEHTA; BUACOMATe-
pHaibl ¢ CyGTHTPAMH; HHAMBHIyalbHbE KOHCYJIbTALMH C TPUBJICHCHHEM CYPIIOTICPeBO/IIKA; HHANBUAYAITb-
HbIE 3aJJaHUs U KOHCYJIbTalluH;

— JU1s JIMIL C HAPYLUEHHSMH ONIOPHO-IABUTaTE/IbHOTO anmapara: B [Ie4aTHOH dopme; B ¢dopme 3IEeKTPOHHO-
ro J0KyMeHTa; B popMe ayauodaiina; HHAUBHAYATbHbIC 3a1aHHS ¥ KOHCYJIBTAIIUH.

Pa3zpaGoTyuk . /% B.M.Kocrumko, npodeccop kapenps: ®MITA

Crpannna 15 u3 15




	aaafdfbffa898a7c6ac722e17232e7cc09cffe37bf643a22fae4db32f76b6a63.pdf
	c2c6284dae6fc8e5144a383ab5295c94c13ce820fbcf5dd75e42816ad7a00530.pdf
	УТВЕРЖДЕНО
	2 Перечень планируемых результатов освоения дисциплины
	6. ТЕМЫ ПРАКТИЧЕСКИХ И СЕМИНАРСКИХ ЗАНЯТИЙ

	1c36d8d24aca205c02f993d82ceb2b02f07532514c3eb7e05725e9ef840d2192.pdf

	aaafdfbffa898a7c6ac722e17232e7cc09cffe37bf643a22fae4db32f76b6a63.pdf

