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Pabouass nmporpamma cocTaBieHa B COOTBETCTBUM C  TpeOoBaHUSAMH  (eaepaTbHOTO
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[Tpu pa3zpaboTke paboueil mporpaMMbl YUUTHIBAIOTCS

e TpeOoBanmsl paboTomatenel, NPOoPEeCCHOHATBHBIX CTAHJAPTOB IO HAMPABICHUIO (most
obmenpodeccCuoHaANIBHBIX ¥ TPO()ECCHOHATBLHBIX TUCITUTIINH);

e COJIEp)KAaHUE TPOrpaMM AUCIHHILIAH, H3yYaeMbIX Ha TPEIABIAYIIUX M IOCICAYIOIINUX 3Tarax
00yJeHUs;

e HOBEHIIINE JOCTHIKEHHUS B IAaHHOW MIPEIMETHON 00JIaCTH.
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Pabouas nporpamma yTBepKaeHa YUEeHBIM COBETOM ECTECTBEHHOHAYYHOTO
dakynbrera, mpotokona Ne_1 or__ 30. 08. 2024r.

3aBenytomiuii kadeapoit K.¢.-M.H., TOIEHT A I'yn6oes b.JIx.

3am. npencenarens YMC dakynbrera Mi Xamumos U.N.

PazpaboTtuuk: K.¢.-M.H., JOIIEHT s Maxwmanberos P.C.

Pa3pabotumk ot opranu3zanuu: Axnonos .M.



Pacniucanue 3aHATHI (U CIUIIINHBI

Taoanma 1
®.1.0. AyJIUTOpPHBIC 3aHATUS [Tpuém Mecto paboThI
MpenoiaBaresis JEeKIUs [TpakTnueckue Jlaboparop | CPC pernoaaBaresn
sansaTus (KCP, mab.) | Has 3aHsaTUSA A
Maxmanoeros P.C. EHO®, PTCY

1. IEJIM, 3AJAYU U TPEBOBAHWMU K U3YUYEHUSA JUCHUIIINHBI
1.1. ean u3ydeHusl AUCHUTITHHBI
Hensimu  M3yuyeHUsT U OCBOEHHUS AUCUMILIMHBI «KBaHTOBas 3JIEKTPOAMHAMMKA» SIBISETCS
npruoOpeTeHre 00ydarolUMKCS 3HAHWH, YMEHMM M HABBIKOB B 00JACTHU PENSATHUBHCTKON KBaHTOBOM
MEXaHUKH, (HOPMUPOBAHHUE Y CTYIEHTOB TEOPETHUYECKUX 3HAHUHM M MPAKTHMYECKHX HABBIKOB B 00JIACTH
B3aMMOJCHCTBYS 3apsDKCHHBIX YacTHIl C JJIEKTPOMAarHUTHBIM IIOJIEM C Y4YE€TOM PEISTUBUCTCKUX H
KBaHTOBBIX () ¢dekToB. /s ocBoeHus yueOHOM quctHIIMHbl « KBaHTOBAsI 3JEKTPOIMHAMHKA» TpeOyeTcs
3HaHUE MaTEeMAaTUYECKOIro aHajau3a, JUHEHHOW anreOpbl, oOuield (U3MKH, TEOPEeTHUECKOW MeXaHUKH,
KBAaHTOBOI MEXaHHKH, KJIACCUYECKOM 3JIEKTPOJMHAMUKHU, CIELUUAIbHON TEOPUM OTHOCUTEIBHOCTH, a
TaKXKe II0JIe3HO 3HAaHME cTraTHCTUdeckoll ¢u3uku. B pamkax Kypca MoJIpoOHO paccMaTpUBAIOTCS
ypaBHEHHUs JUIsl yacTHll co cnuHoM 0 u 2. AHanusupyeTcst ypaBHeHue Jupaka ¢ yueTom B3auMOAEHCTBUS
yactul. Ocoboe BHUMaHUE YJENsAeTcs PeISITUBUCTCKOM Teopuu paccesiHus. Kypc HachlleH GoibIIuM
KOJIMYECTBOM TPHMEPOB W3 pPasHBIX pa3fenoB (U3MKH, WILIIOCTPUPYIOMUX S(P(GEKTh, KOTOpHIC
IIPEJICKa3bIBAECT KBAHTOBAS DJIEKTPOIMHAMUKA.
1.2. 3axaumn u3yyeHusi TUCHUIIMHBI

OcHoBHas 3ajjaya Kypca — c(OpMHUpPOBaTH HEOOXOIUMBIH TeopeTnyeckui QyHrameHT uis
BO3MOXXHOCTH Pa0OTHI C KJIIACCHYECKOW M KBAaHTOBOW TeOpWeH mmoiisi, (pU3MKON 3JIeMEHTapHBIX YacTHII,
KBAaHTOBOH (h)M3MKE U IPYIMMHU HayKaMM, KOTOPbIE ONMUPAIOTCA HAa KBAHTOBYIO JIEKTPOAMHAMUKY. Takum
o0pa3oMm, A JIOCTH)KEHUS IOCTAHOBJIEHHOM II€JIM OCYIIECTBISETCS IMyTEM pELICHUs CIeAYIOLUX
OCHOBHBIX 3aJa4: O3HAaKOMJICHME CTYJEHTOB C OCHOBHBIMH IIOHSATHSIMHU, 3aKOHAMH KBAHTOBOU
JNEKTPOAVMHAMUKH, T.€. OBJIAJIEHUE MOHATUSIMHM M OIPEAEICHUSIMHU HU3JOKEHHBIMU B JaHHOM KYypCE;
yMEHUE U3y4yaTb U aHaJU3UpOBaThb IpPHpPOJAa MHUKPOMHpPA; M3Y4YEHHE CIIOCOOOB KBAHTOBOM
3EKTPOANHAMUKH, HEOOXOIUMBIX JJIsl UCCIIEIOBAHMS TEOPETUUECKUX BOIIPOCOB KBAHTOBOM (DU3HUKH.

1.3. TpeOoBanus K pe3yJibTaTaM O0CBOCHUS AU CHHUIIIMHBI

[Tpouecc u3yueHus AucuMIIMHBL «KBaHTOBas AJIEKTpOJMHAMHUKA» HamNpaBieH Ha (QopMHUpOBaHUE
CJICAYIOUIMX OOIIEKYJIbTYPHBIX U MPO(ECCHOHATBHBIX KOMIIETEHIINH, HEOOXOAMMBIX Il OCYILECTBICHUS
npohecCuOHATLHON e TENbHOCTH:

Tabmumna 2
koa | @opmupyemas | ranbl Conep:xanue JTamna (¢popmupoBanus | Bug
KOMIIEeTeHI[HS ¢opMup | KoMIeTeHUHHU OLIEHOYH
oBaHMS oro
KOMIIeTe cpeacTB
HIUH a
CnocoOHOCTBIO 3HaeT: Konnoxs
MIPOBOINTH - OCHOBHBIX METOJIOB TCOPETHICCKON 1 nyM
HAy4YHBIE IKCIIEPUMEHTANLHOU (PU3MKH, SKCTIEpUMEHTAIbHEIE
HCCIIEAOBaHUs B OCHOBBI HAyYHBIX TPHUOOPOB U METOAMKA
n30paHHON MIPOBEJICHUS] COBPEMEHHOT'O HayYHOTO SKCTIIEPUMEHTA
obnactu Havanpn | B pa3nu4HbIX 00JaCTIX (QU3HKH.

o | OKenepumeHTan I/ ATAIl | - COBPEMEHHbIE METObI U3MEPEHHH U CIIOCOOBI
BHBIX U (WiIM) | (3HAHUS) | IPOBEJCHHE SKCIIEPUMEHTA 0 OIPEIeIeHNE

TEOPETHUUECKUX OCHOBHBIX (DM3MUYECKUX BEIMYMH BO BCEX pa3fenax
bU3UIECKUX (hbU3UKH, TaKKE KaK ONTUK U CIIEKTPOCKOIHUS, (pr3nka
HCCIIEIOBAHUN C TBEPJOTO Tela, siAepHol (GU3UKH U T.1.

MOMOIIbIO - OCHOBHbIE JIOCTHKEHH S, COBPEMEHHbIE TEHACHIINN

COBPEMEHHOU Y COBPEMEHHYIO IKCIIEPUMEHTAIBHYIO 033y B




npuOOpHOI o0nacTi PpU3MKH.

6azel (B TOM YwMmeer: Paznoyp

YHCIIE CII0XKHOIO - IPOBOIUTH U3MEPEHUS (PU3NUECKUX XaPAKTEPUCTHK | OBHEBBIC

(bu3nueckoro 00BEKTOB U OCYILIECTBIATh IPUTOTOBJIEHUE 00Pa3LOB | 3aa4l U

obopynosanus) | [IpogBuH | ¥ TOATOTOBKY  HpUOOpOB sl TPOBEACHUS | 3a[aHUS

u YThIN U3MEPEHUH.

UH(POPMALIMOHH aTan - 00pabaTbIBaTh IMOJYyYEHHBIE SKCIEPUMEHTAIBHBIC

BIX TEXHOJIOTUM | (HaBBIKHM) | TaHHBIE u POBOJIUTH HE00X0IuMble

c y4ETOM MaTeMaTH4eCcKue  TMpeodpa3oBaHus  (PpU3HUECKUX

OTEYECTBEHHOI'O npobseM, a TakXkKe [eslaTh OLEHKH II0 MOPSAKY

U 3apyOexHOro BEJIMYHUHBI.

OIbITa Bnageer: Koinoks
- HaBblIKaMH  pabOTBI €  COBPEMEHHBIMHU | UYM
9KCHEPUMEHTAIbHBIMU HayYHBIMH 000pYIOBaHUAMU
U KOMIIBIOTEPHOTO YIPaBIICHUS COBPEMEHHBIMHU
9KCHEPUMEHTATIbHBIMU yCTaHOBKaMHU c
WCIOJIb30BAHUEM  CHEIMAIBHOTO  MPOrPaMMHOIO

3aBepiia

- obecrevyeHus; }
- KOMIBIOTEPHOHI 00pa0OTKM  MOJYYEHHBIX

(y;zgm) OKCHEPUMEHTAIBHBIX  JIAHHBIX M HCIONB30BAHHS
AJIEKTPOHHO-BBIYUCIUTETLHON TEXHUKA TSt
pacyeToB U MpPE3CHTALUU IOJYYEHHBIX Hay4YHbIX
pe3yJIbTaToB.
- IpaMOTHOIO  HCHOJb30BaHUA  (PU3NYECKOTO
HAy4YHOTO s3bIKa 1715 opopmierne BKP, npoektos n
T.IL.

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
2.MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

2.1. luctmuimHa  «[uapoIuHaMKuKa», OTHOCHTCS K TIEPBOMY OJIOKY BapHaTUBHOM YacTH
npodeccuonanpHoro nukia b1.B.JIB.6.01 yueOHOrO muiana, m3ydaercs B 8 cemecrpe. Ilpm ocBocHHMH
JAaHHOW JUCHUIUIMHBI HEOOXOAMMBI YMEHHsS M TOTOBHOCTh («BXOJHBIE» 3HAHUS) OOy4aromierocs Mo
JTUCIUTITNHE QU3UKUA U MaTeMaTUKH U3 1-3 Kypcos.

2.2. K ucxomHbIM TpeOOBaHUSM, HEOOXOIUMBIM ISl W3YyUYCHHUS TUCIUILIMHBL «[ MApOIUHAMUKA)
OTHOCSTCSI 3HAHUS, YMEHUS W BHIBI JCATSILHOCTH, CPOPMUPOBAHHBIC B MPOIECCE M3YUYCHHS JUCIUILINH
MeXaHHKa, MOJEKYJspHas (U3MKa, BEKTOPHOTO W TEH30PHOTO aHallM3a, MEXaHWKa CIUIOIIHBIX Cpel U
JIPYTHX MAaTEeMAaTHYECKUX JTUCITUTUIHH.

3. CTPYKTYPA U COAEP)KAHUE KYPCA, KPUTEPUU HAUYNCJIEHUS BAJIJIOB
O0beM AUCIUIUIMHBI COCTaBIIAET 3 3aueTHbIE eIuHUIbI, Bcero 108 vaca, U3 KOTOpBIX: JeKIuu —12
4yacoB, npakthdeckue 3aHatus — 12 wacoB, KCP — 12 gacoB, camocrosiTelibHas pabora — 72 4Yacos,
UHTEPaKTUBHBIN -16 yacoB, Bcero yacoB ayUTOpHOM Harpy3ku — 36 yacoB. 3aueT — 8-oif cemecTp.

3.1. CTpyKTypa u coaepkaHue TEOPEeTHYECKOH YacTH Kypca

Tewma 1. ®oToH u 6030HBI — 2 Haca.

(BBenenue. COOTHOIICHUST HEONPECICHHOCTH B PEISITUBUCTCKOM 0o0macti. KBaHTOBaHME
CBOOOAHOrO AIeKTpoMarHuTHOro nosist. @oronsl. KannOpoBoyHast HHBApUAHTHOCTh. DIEKTPOMArHuTHOE
noJie B KBAaHTOBOM Teopuu. MoMeHT 1 4eTHOCTh oToHa. Chepuueckue BonHbI poToHOB. [lonmspusarus
dotona. Cuctema aByx (hoToHOB. BoiHOBOE ypaBHEHHE 711 YACTHI] CO CTUHOM. YacTHUIlb U
aHTH4acTUIel. VIcTHHHO HelTpanpHble yacTuilsl. [Ipeodbpazosanus C, P, T. BonmHoBOe ypaBHEHUE IS
YaCTHIIbI CO CIUHOM 1.)

Tema 2. depmuoHbI. — 2 yaca.

(YetsipexmepHblie cIUHOPHI. CBSA3b CIIUHOPOB € 4-BekTopamu. MHBEpCHs CIMHOPOB. YpaBHCHHE
Jupaka B cnuHOpHOM TpernctaBieHud. CummerpudHas ¢opma ypaBHeHus [lupaka. Anrebpa marTpwil



Hupaxa. [Tnockue Bonuel. Chepuyeckre BoaHbL. CBS3b CIMHA CO CTATUCTUKOW. 3apsa0BOE CONPSHKEHUE
U oOpalleHHe CIIMHOPOB MO BpEeMEHU. BHYTpeHHssI CUMMETpHs 4YacTHUIl M aHTUYACTHUIl. BuinHeiHble
¢dopmel. [TonsspuzanonHas maTpuia mwioTHocTH. HetpuHo.)

Tema 3. Yactuua Bo BHEIIHEM I10JIe.— 2 Yaca.

(YpaBuenue Jlupaka st 3JCKTpOHA BO BHeIlIHeM moje. Pasnokenue mo creneHsm 1/a. Tonkas
CTPYKTypa ypOBHEH aroma BOIOpPOAA. J[BM)KE€HHE B LIEHTPAJIbHO-CUMMETPUYHOM Ioyie. JIBmkeHue B
KYJIOHOBOM I1oJie. PaccessHue B LIECHTpaIbHO-CUMMETPUYHOM Iosie. PaccesiHue B yJIbTpapessTUBUCTCKOM
ciydae. Cucrema BOJHOBBIX (DYHKIHMH HENPEPBIBHOIO CIEKTPa Ul paccesHus B KyJIOHOBCKOM IIOJIE.
DJEKTPOH B I0JI€ IIIOCKOM JIEKTPOMArHUTHOM BOJHBI. J[BUXKEHME, CIIMHA BO BHEILIHEM I10JIE.)

Tema 4. U3nyuenue.— 2 yaca.

(OmepaTop 2JIEKTPOMAarHUTHOrO B3aumojekcTBus. Mcenyckanue u morjomenue. JlumosipHoe
U3IydyeHue. OIJEKTPUYECKOE MYJIBTUIIONBHOE WH3JIydeHHE. MarHuTHOE€ MYJIBTUIIONBHOE H3JIyUYCHHE.
VYrinoBoe pacnpeleneHue M INOJNApU3auus H3JydeHud. [3nmydeHue aroMoB. OIEKTPUYECKHH THII.
Wznyyenne aromoB. MaruuThblil Tun. M3mydenue aromoB. Dddextsl 3eemana u lllrapka. M3nyuenue
aToMOB. ATOM Bojopoja. M3ilydeHne IByXaTOMHBIX MOJEKYJ. OJIEKTPOHHBIE CHEKTphl. M3mydeHue
JIBYXaTOMHBIX MoJieKyJl. KonebarenpHbli 1 BpamareabHblil criekTpbl. @otosddext. HepenstuBucTckuit
ciy4daii. @oroaddext. PenaruBucrckuii cinyqail. @oropacuienyienue AeUTpoHa.)

Tema 5. Paccessnue cera. Matpuia paccesnusi. IHBapuanTHas Teopusi BO3MYIIEHH — 2 daca.

(Tensop paccesinusi. PaccesiHue CBOOOJHO OpPUCHTHPYIOIIMMHUCS cUcTeMamu. PaccesHue Ha
MoJiekynax. EcrecTBeHHas upHUHA CIIEKTpalbHbIX JIMHUN. MaTpulia paccestHusl. AMILTUTY/Ia PacCESHHUS.
Peakuuu ¢ mnomnsipuzoBaHHbIMM 4YacTHLaMu. KuHemartnuyeckue uHBapuaHThl. Dusmueckue o006JacTu.
Pa3noxkeHne 1o mnapuuanbHbIM aMIuITyAaMm. VIHBapHaHTHBIE aMILIMTYABl. Y CIOBUE YHHUTAPHOCTH.
WNuBapuanTHas Teopus BO3MYyILIECHUU. XpOHOJOruueckoe mnpousseneHue. [uarpammbl DeliHmMaHa s
paccesinusi 21eKTpoHOB. Jnarpammel @eifHMana Uit paccesHus (OTOHA. DIIEKTPOHHBIN IMpomaraTop.
®dotoHHBIN nponararop. OOmMe NpaBuiIa AMarpaMMHON TeXHUKH. [IepekpecTHast MHBApHAHTHOCTb. )

Tema 8. B3aumopeiicTBre 3JeKTPOHOB. — 2 Yaca.

(PaccesiHue 2NEeKTpOHA BO BHEIIHEM Moie. PaccesiHue AJIEKTPOHOB M MO3UTPOHOB Ha AJICKTPOHE.
WNonunzanuonnsle notepu ObICTphIX yacTUll. YpaBHeHue bpeiita. [lo3utponuil. Bzaumoneiictsue atomoB
Ha JIAJIEeKUX paccTosHUsAX. B3anMoneiicTBre 31eKTpoHOB ¢ oToHamMu. PaccessHre GoTOHA HIEKTPOHOM.
Paccesnue ¢orona osnexkrpoHom. Ilonspuzanmonnsie 3¢ dextsl. JByxpoToHHas aHHUTHIALNA
9JIEKTPOHHON Mapbl. AHHUTWIISAIMS MO3UTPOHMA. MarHutoTopMo3Hoe u3inydeHue. OOpa3oBaHHe Map
(OTOHOM B MAarHUTHOM MoJjie. TOPMO3HOE M3TyUeHHE DJIEKTpOoHA Ha siape. HepensaTuBUCTCKUN ciydai.
Topmo3Hoe n3nmyyeHue 3eKTpoHa Ha sape. Penstuucrckuil ciyyail. O6pazoBanue nap oToHOM B HoJje
anpa. TodHas Teopus POXKACHUSA AP B YJIBTPAPEISITUBUCTCKOM cilydae. TodHas Teopus TOPMO3HOIO
U3IIy4YEHUs1 B YJIbTPApEIATUBUCTCKOM ciay4yac. TOpPMO3HOE H3JIyd€HHE OJJIEKTPOHA Ha DJJIEKTPOHE B
yIbTPApEIITUBUCTCKOM ciydae. M3myueHue MArKuX (OTOHOB TpU  CTOJIKHOBEHHUSAX. Meroa
9KBHUBAJEHTHBIX (oTOHOB. OOpazoBaHMe Map MpH CTOJIKHOBEHUSAX dYacTul. HM3myueHue ¢(oToHa
3JIEKTPOHOM B I10JI€ UHTEHCUBHOMN 3JIEKTPOMATrHUTHON BOJIHBI. )

Hroro 164
3.2. CTpyKTypa M coaep:KaHue NMPAKTHYECKON YacTH Kypca

Llenb mMpakTUUYECKUX 3aHATHI — CIIOCOOCTBOBATH JIyUIIEMY YCBOCHHUIO U 3aKPEIUIEHUIO TEOPETUUECKUX
3HaHUH, MOJYYECHHBIX U3 JIEKIIMOHHOTO Kypca M U3yYEHHUs JIUTEPaTyphl.

[TpakTHyeckue 3aHITHS COCTOAT U3 TPEX YaCTEH - BBOJHOW, OCHOBHOM U 3aKJIFOUUTENIBHOM.

BBoaHasi yacTh 3aHATHS COACPKUT (POPMYJIUPOBKY €ro LEIH, OTBEThl HAa BOMPOCHI CTYJIEHTOB IO
JIOMAIlIHEMY 33JaHUIO0, KOHTPOJIb €ro BBIMOJHEHUS B J000H ¢opMe H 00CYXICHHE TOHITHH,
YTBEPKACHUM U METOJIOB, 3HAHHE KOTOPHIX HEOOXOAUMO I TPOIYKTUBHONU paOOThI HA 3aHATHH.

OcHOBHas1 4acTh 3aHATHS BKJIIOYAET B ce0sl 00CYX/I€HUE TUIOBBIX 3a]a4 110 TEME 3aHSATHs, METOJIOB
U UX PELIEHHs, a TaKXKe CaMOCTOSITeIbHOE pEelIeHHe 3ajau IOJ PYKOBOJICTBOM U IMpPH HEOOXOAMMOMN
MIOMOIIIM TIpernojaBateii. B OCHOBHYIO 4YacTh 3aHSATHS BXOJUT TakKe OOYy4YEHHE CTYAEHTOB YMEHHIO
IIPOBEPSTH, AHATU3UPOBATH U HHTEPIIPETUPOBATH ITOJTYYEHHBIE PE3YJIbTATHI.

3aKII04nTeNbHAS YACTh 3aHATHS COACPKUT aHAIIU3 TEX 3HAHUM U YMEHMH, KOTOpbIE OCBAaUBAJIMCh Ha
3aHATHM U JOJKHBI OBITh 3aKPEIUIEHBI IPU BBINOJIHEHUH JOMAIIHEro 3aaanus. [lone3Ho Takxke o0CyauTh,
IpY WU3YYEHUH, KaKUX pa3lesioB JAaHHOTO Kypca M APYTruX MUCHMIUIMH 3TH 3HAHUS M YMEHHsS OyIyT



HE0OXO0 MBI, Bhiadya 3aaHuil U1sl cCaMOCTOSTENBHON pa0OThI CTY/IEHTOB U MOAPOOHBIE PEKOMEHAIIUN
IO €r0 BBIMOJIHEHHUIO.

3anstue 1. Pemenune 3amad u o6cyxaeHue TeM 0 GoToH U 0030HBL — 2 yaca.

3anstue 2. Pemenne 3amay u o0cyxaeHne TeM o (epMUOHBI. — 2 Yaca.

3anstue 3. Pemenue 3a1a4 u 00CyKI€HHE TEM O YaCTHIIa BO BHEIIHEM T0JIe. — 2 daca.

3anstue 4. Pemenne 3amad u o0CyXJI€HHE TeM O U3JIyYeHHE.— 2 Jaca.

3ansatue 5. Pemenwe 3amad w OOCYXKICHHE TeM O pacCesHUE CBETa, MaTpHIlA pPACCeSHUS H
WHBapHaHTHas TEOPUS BO3MYILEHUH. — 2 yaca.

3ansTtue 6. Pemenne 3amay u 00CyKJIEHHE TEM O B3aMMOJICUCTBHUE DJICKTPOHOB. — 2 Haca.

Hroro 164
3.3. Ctpykrypa u cogep:xxanue KCP

3anstue 1. KoHTponb caMoCTOSATENbHBIX pabOT Ha TeMy: BOJHOBOE ypaBHEHHME IS YacTHIl C
BBICIIMMU IEJIBIMH cIMHaMU. CIiupaibHbIe COCTOSHUS YaCTUIIBL. — 2 Yaca.

3anstue 2. KOHTpoJib caMOCTOATENbHBIX paboT Ha TeMy: BojHOBOe ypaBHEHUE AJi YaCTHIBI CO
criuHoM 3/2. — 2 yaca.

3ansatue 3. KOHTpoJb caMOCTOSATENBHBIX paboT Ha Temy: PaccesiHme HEHTPOHOB B DJIEKTPUUYECKOM
noJje. — 2 yaca.

3anstue 4. KoHTposib caMmocTosTeNbHBIX paboT Ha Temy: M3nyuenue saep. — 2 Jaca.

3anstue 5. KoHTpoabs caMocToATenbHBIX paboT Ha TeMy: Pe3onancHas ¢uyopecuennus. Cummerpus
CIIUPAIBbHBIX AaMIUIATYJ paccesiHusa. KOHTpOJIb caMOCTOSTENbHBIX palOT Ha TeMmy: BupryanbHbie
YaCcTULIBL.— — 2 daca.

3anstue 6. KOHTpOJIb caMOCTOSTENBHBIX pa0doT Ha Temy: M3mydeHue GoTOHA JIEKTPOHOM B IOJIC
MHTEHCUBHOM JIEKTPOMArHuTHOM BOJIHBI. — 2 4aca.

Hroro 164
Tabnuma 4
Kon-
Bunel yueGHoI paboThl, BO
Ne Paznen BKJItOUasi caMocTosiTensuyto | Jlut- | Oamn
n/m JUCLUTIIINHBI paboTy CTYJIEHTOB U pa | OBB
TPYJIOEMKOCTb (B Hacax) Heze
10
HaumenoBanue tem Jle |IIp |Jla | KCP | CPC
K 0
CeMecCTp
1. | ®oToH 1 0030HEI. 2 4 1-17 | 11,5
2 | Pemenne 3amau u oOcyxaeHue teM o (oToH 2 4 |1-17 | 115
0030HbI
3 | BoysiHOBOE ypaBHEHHE ISl YACTHI[ C BBICIIHMH 2 4 1-17 | 11,5
nenpiMu  cnuHamMu.  CrnupanbHbIE  COCTOSTHUS
YJACTHIIBL.
4 | ®epMHOHBI. 2 4 1-17 | 11,5
5 | Pemenue 3amau u o0CyxieHHE TeM O (EPMHUOHBI. 2 4 [1-17 115
6 | BosiHOBOE ypaBHEHHE JUIS YACTHIIBI CO CITMHOM 3/2. 2 4 1-17 | 115
7 | YacTHia BO BHEIIIHEM I10JIe. 2 4 1-17 (11,5
8 | Pemenne 3amad u OOCYXKICHHE TEM O YaCcTHIA BO 2 4 1-17 | 11,5
BHEIITHEM T0JIE.
9 | PaccestHrie HEHTPOHOB B JICKTPHUIECKOM TIOJIE. 2 4 1-17 | 115
10 | U3ayuenmue. 2 4 1-17 (11,5
11 | Pemenune 3amad u 00CyKJI€HUE TEM O U3TyUYCHHE. 2 4 1-17 {115
12 | Uznydenue suep. 2 4 1-17 | 11,5
13 | Paccesinne cBeTa. MaTpuua paccesiHus. 2 4 |1-17 | 115
NuBapuaHnTHasi Teopusi BO3MYIICHUI
14 | Pemenne 3amay W OOCYKJIEHHE TEM O pacCesiHHE 2 4 1117 115




CBETa, MAaTpHUIla paccesHUs] U BUPTYaJIbHbIC
YaCTHIIBI.
15 | Pe3onancHas (ayopecieHuus. 2 4 [1-17 | 115
16 | BzanuMojeiicTBHE 3JIeKTPOHOB. 2 4 1-17 | 11,5
17 | Pemenne 3amady ®W  OOCYXJEHHE TEM O 2 4 1-17 | 11,5
B3aUMOJCHCTBUE NICKTPOHOB.
18 | Uznyuyenne  (oroHAa  DIEKTPOHOM B  MOJE 2 4 |11-17 | 115
MHTEHCUBHOM 3JIEKTPOMArHUTHOW BOJIHBI.
12 | 12 12 72 100

@opMbl KOHTPOJISA M KPUTEPHU HAYKNCJIeHHs 0aJJI0B
KoHTponb ycBOGHNUS CTYACHTOM KaXKI0W TEMBI OCYIIIECTBIISIETCS B paMKaX 0aIbHO-PEUTHHTOBOM CHCTEMBI
(bPC), BrTIOUaromeit TeKymuii, pyoeXHBI U HTOTOBBI KOHTPOJIb.
Utorosas ¢popma KOHTPOIIS MO JUCHMIUTMHE (3a4€T) NPOBOAUTCS B (hOpME TECTUPOBAHUSI.
Kputepun onennBanus Ajs CTyAEHTOB 4 Kypca

Tabnnua 5.
AKTMBHOE
CPC BbinonHeHue
y4acTtue Ha .
NoN0XeHUA BbiCLuen
NEeKUMOHHbIX AKTUBHOE Hanucanue
WKObI (ycTaHOBNEHHasA
3QHATUAX, y4yactue Ha pedepara,
dopma ogexapbl,
Hepensa HanucaHue NpPaKTUYECKUX AOKnapa, acce . Bcero
Hannuue paboueii
KOHCNEeKTa u (cemunHapckux)
nanku, a TaKKe X
BbINO/IHEHUE 3aHATKAX, KCP BoinonHeuue APY .
NYHKTOB YCTaBa BbiCLUEN
APYTVX BUAOB APYrux BMaos y y o)
LWKOANbI
paor* pabor
1 2 3 4 5 7
1 3 4 3 2,5 12,5
2 3 4 3 2,5 12,5
3 3 4 3 2,5 12,5
4 3 4 3 2,5 12,5
5 3 4 3 2,5 12,5
6 3 4 3 2,5 12,5
7 3 4 3 2,5 12,5
8 3 4 3 2,5 12,5
MNepsblii 24 32 24 20 100
penTuHr
1 3 4 3 2,5 12,5
2 3 4 3 2,5 12,5




3 3 4 3 2,5 12,5

4 3 4 3 2,5 12,5

5 3 4 3 2,5 12,5

6 3 4 3 2,5 12,5

7 3 4 3 2,5 12,5

8 3 4 3 2,5 12,5

Bropoii 24 32 24 20 100
pPenTUHr

Utoro 48 64 48 40 200

®dopmyJia BEIYUCIIEHUS PE3YJIbTaTOB IUCTAHIIMOHHOTO KOHTPOJISL U UTOIOBOM ()OPMBI KOHTPOJIS 1O
JUCLIUIUINHE 33 CEMECTP MU CTYACHTOB 4-X KYPCOB:

P,+P
b= (Jzi) -0,49+2u-051 |

20e Ub — umozoguwiil 6ann, P1- UTOTH EpBOTO pedTHHTA, P2- UTOTH BTOPOTO PEeUTUHTa, DU — PE3yJIbTaThl
UTOTOBOM (hOPMBI KOHTPOJIS (3a4eT).

4. YYEBHO-METOJMYECKOE OBECITEYUEHUE CAMOCTOSTEJIBHOI PABOTBI OBYYAIOIIXCS
CamocrosiTenbHass paboTa MO3BOJSET ONTHUMAIBHO COYETaThb TEOPETHUECKYI0 M IMPAKTHYECKYIO

cocrapisitone ooydenus. Ilpu sTom obecneunBaercs ynopsiouMBaHUE TEOPETHUECKUX 3HAHUH, UTO B
KOHEYHOM CU€Te, MPUBOJIUT K MOBBIILIEHUIO MOTUBALIUK 00y4YarOIUXCs B UX 0cBoeHUH. CaMOCTOsITeNIbHAS
paboTa MIaHUPYETCS W OPraHU3yerTcsl ¢ LEeJIbI0 YIIyOJIeHUs M pacIIUpEeHUs] TEOPETHUYECKHX 3HAHUH,
(GopMUPOBaHUSA CAMOCTOSATEIBHOTO JIOTUYECKOrO0 MbllUIeHUs. OpraHuzanus 3Toil paboThl MO3BOJISET
OTIEpPaTUBHO OOHOBIIATH COZEp KaHUE 00pa30BaHMs, CO3/1aBasi MPEANOCHUIKH I (GOopMUpOBaHHs 0a30BBIX
(KJIIOUEBBIX) KOMIIETEHLMN KaTerOpuM HHTEJUIEKTYalbHBIX (aHAJMTUYECKHX) U oOecrneunBas, TaKUM
00pa3oM, KauecTBO MOJATOTOBKHU CIELUAINCTOB HA KOHKYPEHTOCIIOCOOHOM ypoBHE. M3 BceX KITIOYEBBIX
KOMIIETEHIIMM, KOTOpble (OPMUPYIOTCS B MPOIECCE BBIOJHEHUS CaMOCTOSTENbHBIX padoT, Cleayer
BBIICTIUTDh CIEAYIOLUIME: YMEHHE YUYHUTHCA, YMEHUE OCYIIECTBJISATh IIOMCK M HMHTEPIPETUPOBATH
MH(pOpMalMIO, TOBBIIIEHHE OTBETCTBEHHOCTH 32 COOCTBEHHOE 00yU€EHUE.

CamocrosrenbHas paboTa CTyIEHTOB IPOBOJUTCS C LIENbIO:

—CHCTEMAaTU3alMH U 3aKPEIUICHUS IMOJIyYEHHBIX TEOPETUYECKUX 3HAHUM M NMPAKTUUYECKUX YMEHUN
CTYJEHTOB;

—yIriIyOJIeHUs U pacUIMPEHUs] TEOPETUUECKUX 3HAHUI;

—(bopMUPOBaHUS YMEHHI UCIIOJIB30BATh CIIPABOYHYIO U CIIELUAIBHYIO JIUTEPATYpY;

—pa3BUTHS MO3HABATEIbHBIX CIIOCOOHOCTEN U aKTUBHOCTH CTYJIEHTOB:

—TBOPYECKOW MHUIIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

—(GOopMHpOBaHUS  CAMOCTOSITENIBHOCTH  MBIIUICHUS,  CIIOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIu3aluu;

—pa3BUTHS HCCIIEI0BATENbCKUX YMEHHI.

[To qucuumuinne «KBaHTOBOM (pU3MKI» MCTIONB3YeTCs ABa BUAa CAMOCTOATENbHOM paboThI:

—ayJUTOpHas;

—BHEayJUTOpHasl.

K 0CHOBHBIM ayIUTOPHBIM BHJIaM OTHOCATCS:

—aKTHBHas paboTa Ha JEKUHAX

—aKTHBHAsA pabOTa Ha MPAKTUYECKUX 3aHITUAX

—KOHTpPOJIbHO-00y4atomye nporpamMmmMel TectupoBanus (KOIIT).



—BBIMOJTHCHHE KOHTPOJIBHBIX PadoT.

Breayauropnast paboTa mpoBOIUTCS B CIESAYIOMINX BUIAX:
—TpopaboTKa JIEKIIMOHHOTO MaTepuara,

—TIOJITOTOBKA K MPAKTUYCCKUM 3aHATHSIM,

—TIOJITOTOBKA K ayIUTOPHBIM KOHTPOJIBHBIM padoTaM,
—BbInosHeHne NJ13,

—ToAroToBKa K 3amurte M]3,

—IIOJITOTOBKA K 3a4ETy, 9K3aMEHY.

Tabmuna 6

O0Be
M
CPCs
=

Tema caMOCTOSITEIIBHOM PaObOThI

dopma
Buj CPC

®dopma
KOHTPOJI
s

9

®otoH. Baenenne. COOTHOIICHHS HEONPEICICHHOCTH B
pensTHBUCTCKOW  oOyactu.  KBaHTOBaHWME  CBOOOIHOTO
ajeKkTpoMarHuTHoro  moiyis.  ®oronel.  KamuOGpoBouHas
WHBAPUAHTHOCTh. ODJIEKTPOMAarHUTHOE TII0Jie B KBAaHTOBOM
teopr. MOMeHT U 4eTHOCTh (hoToHa. CdepruiecKkue BOJHBI
doronoB. Ilomspuzamus ¢orona. Cucrtema ABYX (GOTOHOB.
bo3onbl. BonHOBOe ypaBHeHME [UIsi 4acTHI] CO CIHHOM.
Yactuupl 1 aHTHYACTUIBI. ICTUHHO HEUTpalabHbBIE YACTHUILBI.
[Tpeo6pazoBanus C, P, T. BonHoBoe ypaBHEHHE ISl YACTHUIIBI
co cnuHoM 1. BonmHOBOE ypaBHEHME ISl YACTHI] C BBICIIUMHU
uenbiMd - cnuHaMu.  CroupaibHble  COCTOSIHUSI  YaCTHUIIBI.
Pemenne 3amad.

IInceMenHO
€ pelleHue
YOpaKHEHU
U ®u 3aga4
(uHIMBHTYyA
JIBHEIE
JIOMAaIlTHUE
3a/1aHKe)

3amura
paboTsl

®epmuonbl. YeTbipexMepHble COUHOPBI. CBS3b CHMHOPOB € 4-
BekTOpaMu. HBepcuss cnmHOpOB. YpaBHeHue J[lupaka B
CnuHOpHOM  mpenctaBieHun. CummerpuyHas  Qopma
ypaBHenus Jlupaka. AnreOpa wmarpun Jupaka. Ilmockue
BosiHbL. Chepudeckne BoaHBL. CBS3b CIIMHA CO CTaTUCTUKOM.
3aps10BO€ COMPSIKEHHE M 00palleHre CITMHOPOB M0 BPEMEHHU.
BHyTpeHHsI1 CMUMMETpUs YaCcTUIl U aHTUYaCTUL. buianHeliHbie
dopwmel. Tlonspuzamnronnass Matpunia wioTHOCTH. HeltpuHo.
BosiHOBOE ypaBHEeHHE A1 4acTHIIbI co cTMHOM 3/2. Perienue
3a/1a4.

ITucemMenno
€ peueHue
yIpaXHEHU
U U 3agad
(uHIUBHIYyA
JILHBIE
JIOMAaIIHNE
3a/1aHKe)

3amura
paboTsl

Yactuna BO BHemHeM Ione. YpaBHeHue Jlupaka i
AJIEKTPOHA BO BHEITHEM mojie. Paznoxkenue mo crenensm 1/a.
ToHKasg CTpyKTypa ypoBHEH artoma Bojopoza. JIBuxkeHue B
[EHTPATHbHO-CUMMETPUYHOM TIOJIe. J[BMKEHHE B KyJIOHOBOM
nosne. PaccesHue B IEHTPAIbHO-CUMMETPUYHOM  TIOJIE.
Paccesane B yibTpapensiTUBHCTCKOM ciydae. Cucrema
BOJIHOBBIX (DYHKIIMI HEMPEPBHIBHOTO CIEKTPA JIJIsl PaCCesHUS B
KYJIOHOBCKOM  TOJ€.  OJJEKTPOH B  MOJ€  IJIOCKOU
AJIEKTPOMATrHUTHON BOJIHBI. J[BM>KEHHE, CIIMHA BO BHEIIHEM
none. PaccedHue HEUTPOHOB B IJIEKTPUUECKOM  MOJIE.
Pemenue 3amau.

ITucemMenno
€ peueHue
yIpaXHEHU
U u 3agad
(uHAMBUAYA
JILHBIE
JIOMAaIIHNE
3a/1aHKE)

3ammmra
paboTsl

N3nydenne. Onepartop 3J€KTPOMAarHUTHOTO B3aUMOJICHCTBUS.
Hcnyckanne wu moromeHue. JUmonbHOE — M3JIydeHHeE.
DJEeKTpUYecKoe MYJBTUIIONBHOE W3Iy4YeHHe. MarHuTHoe
MYJBTHUIIONIBHOE U3JIy4YeHHE. YTJIOBOE paclpellelieHue Hu
noJisipu3anus u3nydeHus. M3mydenue atromMoB. DIIEKTpUYECKH]
BpamareiabHblil  criekTpbl. M3mydenue snmep. Dotorddexr.
HepenstuBucrckuit cimydait. ®oroaddexr. PensTuBrucTckuit

cinyuaii. oropaciuenieHue qeutposa. Pemenue 3anay.

ITncemenno
€ peleHue
yIpaXHECHH
U U 3agad
(vHIMBHYA
JIbHBIE
JIOMaIIHNE
3a/1aHue)

3amura
paboTbI




Paccestnue cBera. Tenzop paccesHus. Paccesnue cBoOoaHO
OPUEHTUPYIOUIMMHUCS CUCTeMaMH. PaccessHue Ha MOJEKyJax.
EcrecTBeHHas mMpHHA CHEKTPAJIbHBIX JIMHUKM. Pe3oHaHCHas
¢uryopecueniys. Pemenue 3anau.

ITucemMenno
€ peueHue
yIpaXKHEHU
U U 3amau

3ammura
paboTsl

Martpuna paccesHusa. AMIUIMTYyAa paccesHusd. Peakuuu c
HOJIIPU30BaHHBIMU YaCTULIAMH. Kunemarnyeckue
uHBapuaHThl. ®usznueckue obmactu. Paznoxenue 110
napuuagbHelM  ammumutynaM. CUMMETpus — CIHMPalIbHBIX
aMILIUTY I paccessHus. MHBapuaHTHbIE aMIUIUTYbI. Y CIOBUE
yHUTapHOCTH. Penienue 3amad.

WHIUBHTya
JIbHBIE
JIOMAaIlTHUE
3aJJaHue

3amura
paboThl

WMHBapuaHTHass Teopus BO3MYIIEHHMM. XPOHOJIOIHYECKOE
npousBeneHue. Juarpammelr  @eilHMaHa ISl paccesiHuA
anekTpoHoB. Jlnarpammel DeitHmana Uit paccessHus GoToHA.
DneKTpoHHBIN mponaratop. @oToHHBINM Mpomararop. OO0ue
IpaBuiIa JarpaMMHOU TEXHUKU. [IepexpecTtHas
WHBApUAaHTHOCTh. BupTyanbHbie yacTuisl. Pemenue 3aaau.

ITncemenno
€ pelIeHue
YOpaKHEHU
U U 3agad
(vHAMBHUYA
JIbHEIE
JIOMaIIIHUE
3aJIaHHE)

3amura
paboThl

B3anmopeiictBue 2nexkTpoHOB. PaccessHue 3iIeKTpOHa BO
BHEIIHEM Tosie. PaccesHMe 3J€KTPOHOB M MO3UTPOHOB Ha
anekTpoHe. MoHW3amMoHHBIE TOTEPH OBICTPBIX YaCTHIL.
Vpasuenue bpeiita. [lo3utponuii. B3anmopeiicteue aroMoB
Ha JAJIEKUX PACCTOSIHUAX. B3auMopelicTBHE 3JE€KTPOHOB C
doronamu. Paccesnue ¢dotoHa snexktpoHoMm. PaccesHue
¢orona  snekrponom.  [lomspusanmonnbie 3 EKTH.
JByxdoToHHas AHHUT WSS ANEKTPOHHOU Hapkl.
AHHUTHIIALNS TO3UTPOHUSI. MarHUTOTOPMO3HOE H3JIyUYEHUE.
Ob6pa3zoBanue nap (GOTOHOM B MarHUTHOM Iosie. TopMO3HOe
M3JIy4eHHE DJIEKTpoHa Ha sape. HepenaTuBHCTCKUU ciydail.
TopMo3HOE HM3iIydueHHE IEKTpOHA Ha sape. PensaTuBUCTCKUM
ciayuyait. O6pazoBanue map ¢GOTOHOM B ToJie siapa. TouHas
TEOpUsl POXKIEHUS Iap B YJIbTPAPEIATHBUCTCKOM CIIydae.
Tounas Teopus TOPMO3HOTO U3ITy4eHUs B
YJIBTPApEIITUBUCTCKOM ciy4ae. TOpMO3HOE H3IIydeHue
AIIEKTPOHA Ha 3JIEKTPOHE B YJBTPAPENIATUBUCTCKOM CIIyYae.
N3nydyenne MArkux (OTOHOB IPH CTOJKHOBEHHsX. Metoa
SKBUBAJIEHTHBIX  (oToHOB.  OOpazoBaHue map  IpH
CTOJIKHOBEHHUSIX 4acTHll. M3myueHue (OTOHA 3JIEKTPOHOM B
MOJ€ WHTEHCHUBHOW JJEKTPOMArHUTHOM BOJHBI. Pemenue
3a/1a4.

IIncemenno
€ peIlIeHue
YIOpaKHEHU
U U 3agay
(uHAMBHUYA
JIbHEIE
JIOMaIIIHUE
3aJIaHHE)

3amura
paboThI
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5.CIIMCOK YYEBHOM JIJUTEPATYPHI © THOPOPMAIIMOHHO-METOJUYECKOE

OBECIHHEYEHUE IUCHUTIJINHBI
OcHoBHas1 JiuTEepaTypa:

1. Bepeenec, C. H. Teopernueckas ¢puzuka. KBaHTOBas 3J1€KTpOJMHAMUKA [ DIEKTPOHHBIN pecypc]:
yueOHuK nyisi OakamaBpuatra u maructpatypel / C. H. Beprenec. — 4-e usn., ucnp. u gomn. — Mocksa :
WznarensctBo FOpaiit, 2021. — 262 c.https://biblio-online.ru

2. Bepeenec, C. H. Teoperndeckas ¢usnuka. OOmas Teopus OTHOCHTEIHHOCTH [DICKTPOHHBIN
pecypc]: yuebHuk juia GakanaBpuata U maructparypsl / C. H. Beprenec. — 2-e u3n., ucnp. u gomn. —
Mocksa : U3marensctBo FOpaiir, 2021. — 190 c. . https://biblio-online.ru

3. Hanamaros, X. 1. ®usuka [Tekcr] : yue0. mocobue. T.3 . Mexanuka, MonekynsipHas (u3uka,
OnektpuuectBa, Marnetusm, Ontuka, Atom u sapa. / X. JI. [lagamaTtoB, A. Toupos ; pen. }O. XacaHos ;
Poc. - Tamxk. (cnaBsiH.) yH-T. - yman6e : Unm, 2016. — 248 c.



https://biblio-online.ru/bcode/444098
https://biblio-online.ru/bcode/444098

4.l naokos, C.O. Teoperndeckas u Maremaruueckas ¢(usuka. COopHuk 3amad B 2 4. Yacth
1 [DnexTpoHHBIN pecypc]: yueOHOe mocodue A akagemudeckoro Oakamaspuara / C. O. I'magkoB. — 3-¢
U3, mepepad. u pomn. — MockBa : U3natensctBo FOpaiit, 2021. — 241 c.. https://biblio-online.ru
5. Hukepos, B. A. ®usuka [DIEKTPOHHBIA pecypc|: yUeOHHUK M MPAKTUKYM IS aKaJeMHYECKOTO
OakanaBpuata / B. A. HukepoB. — Mocksa : MsparensctBo [Opaiit, 2021. — 415c.. https://biblio-
online.ru
JlonoJiHUTeIbHASA JINTepaTypa:

6. Baitn6epr C. KBanToBas teopus mois. Tom 1. O6mas teopus. M.: @usmariaut, 2003. -
648c. -ISBN 5-9221-0403-9

1. Baiin6epr C. KsanrtoBas Tteopuss mnons. Tom 2. CoBpemMeHHble NpUIOKEHHA. M.:
®usmataut, 2003. — 528c. — ISBN 5-9221-0404-7

8. Ban nep Bapnen b.JI. Anre6pa. M.: Hayka, ['maBHas penakuusi pu3nKo-MaTeMaTHIeCKON
auteparypsl, 1979. - 623¢

9. Boromto6os H.H., Illupko /[.B. BBenenue B Teoprio KBAaHTOBAHHBIX MOJICH.— 4-¢ W31

M.: Hayka 1984. -600c

10. Hetnad A.A., AABopckuit b.M. Kypc ¢usuku. 6-¢ uzganue. M.: rocy1apCTBEHHBIA LIEHTP
«Axagemus», 2007. —720 c.
HNuTepHeT-pecypcebl:

1. https://biblio-online.ru

2. http://webmath.exponenta.ru.

3. https://urait.ru/viewer/teoreticheskaya-mehanika

6.METOJANYECKHUE YKA3AHMUSA 110 OCBOEHUIO JUCHUIIJIMHBI

Pekomenayercss cneayromuMm 00pa3oM OpraHU30BaTb BpeMs, HEOOXOAUMOE JUIsl H3YUYECHHS
JUCLUILINHBL:

PaGora c nmureparypoii — 3 yac B HEJIEIIO;

ITonroroBka K NpakTU4ECKOMY 3aHATHUIO — 3 4Yac;

[ToaroroBka k 3auery — 4 4acos.

JUid NoHMMaHMs MaTepuala M KauyeCTBEHHOIO €ro YCBOCHMS PEKOMEHIYETCS ClELyroIas
MOCJIENOBATEIILHOCTD IEUCTBUM:

1. B Teuenue Henenu BbIOpaTh BpeMs Al pabOThI C JIUTEPATypOd MO KBAHTOBOM (U3UKHU U IO
JIPYTHUX JIUTEpaTypoi 6a30BbIX IPEIMETOB.

2. Ilpu DOArOTOBKE K MPAKTUYECKHM 3aHATHSAM CIEIYIOLIEro IHS, HEeoOXOAMMO CHayaja
IPOYUTATH OCHOBHBIE TIOHATHUS U TEOPEMBI 10 TEME JIOMAIIHEro 3aaHus. [Ipy BbIOJIHEHUH yIIpa)KHEHUS
WIN 33J]a4d HYXKHO CHayasla MOHATh, 4TO TpeOyeTcs B 3ajaue, KaKoi TeopeTHYEeCKHi MaTepuan Hy>KHO
UCIIOJIb30BaTh, HAMETUTH IJIaH pelleHus 3afgaun. Ecinu 3To He nano pe3ynbTaroB, U Bel caenanu 3agady
«110 00pasiy» ayIWTOPHOHM 3ajay, WJIM U3 METOJUYECKOro MOCOOMs, HY)KHO IOCJIe PELIeHHs TaKoi
3a/1a4¥ 001yMaTh X0/ PEeLIeHUs ¥ MONpOoOOBaTh PEIINTh aHAJIOTUYHYIO 3a/1a4y CaMOCTOSITENIbHO.

OcHOBHasl 4YacTh TEOPETUYECKOIO0 MaTepuaia Kypca JaeTcsl B X0J1€ MPAKTHUUECKUX 3aHATHH, XOTA
0oJbIIas YacTh MaTepHaia MOXKET U3y4aThCsl M CAaMOCTOSATENBHO MO y4eOHOM JuTepaType.

PexomeHyeTcss MCHONIB30BaTh TEKCT JIEKIMK IperoaaBaTelis (€Cii OH UMEETCs ), MOJIb30BaThCs
pPEeKOMEHJALUMAMHA 1O M3yYeHUS JUCIHUIUIMHBI, HCIOJIB30BaTh JUTEpPaTypy, PEKOMEHTYEMYIO
COCTaBUTESIMM TPOTPaMMbl; HCIOJIb30BaTh BOMPOCHI K 3a4yeTy, MPUMEPHbIE KOHTPOJIbHBIE PAOOTHI.
VYyecTb TpeOOBaHUS, IPEABIBIIEMbIE K CTYICHTaM U KPUTEPUU OLIEHKHU 3HAHUM.

VYuebHo-MeTonndeckuil kommieke (YMK) npu3BaH moMoub CTyI€HTY MOHSTH CHELU(PHUKY H3y4aeMOro
MaTepuaia, a B KOHEYHOM MTOTr€ — MaKCUMAJIbHO TMOJTHO U KaYECTBEHHO €TI0 OCBOUTD.

B nepByto ouepenp CTylEHT JODKEH OCO3HATH NPENHA3HAUYEHUE KOMIUIEKCA: €r0 CTPYKTYpY, LENH U
3amaun. JJig 3TOro OH 3HAKOMHTCS ¢ mpeamOysoi, ornasieHueM YMK, roBops mHaue, OCyLIECTBIISET
NIEPBUYHOE 3HAKOMCTBO C HUM.

Jlanee CTyneHT BHUMATENbHO MPOUYMTHIBAET U OCMBICIMBAET TOT pa3liei, 3a/JaHus KOTOPOTO €My
HEOOXOIUMO BBITIOJTHUT.

BrinonHenue écex 3aganuii, onpenensieMblxX coAepKaHUeM Kypca, IpearosiaraeT paboTy ¢ HayuYHbIMU
UCCIeIoBaHUAMU (MOHOTpagusiMH U cTaTbaMu). Ilepen paboTol ¢ HaAyYHBIMM MCTOUYHUKAMHU CTYICHTY
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cleyeT oOpaTHTbCs K OCHOBHOW yueOHOH nuTeparype — y4eOHBIM MOCOOMSM M XPEeCTOMAaTHsIM. DTO
MO3BOJIUT eMy c(hOpMUPOBATH 0011ee MPECTABICHNE O CYIIECTBE MHTEPECYIOIIEro BOMPOCa.

CucTeMHBI MOAXO0J K HW3YyYEHHUIO INpeAMEeTa NPEeayCMaTpUBAaeT HE TOJIBKO TINATEIFHOE YTEHUE
CHEIMalIbHOM JHUTepaTypbl, HO U OOpalleHHe K JONOJHUTEIbHBIM HCTOYHUKAM — CIPAaBOYHHKAM,
SHIMKJIIONIECIHSIM, CIOBAPSIM. DTH UCTOYHHUKH — BaKHOE TOJICIIOPHE B CAMOCTOATENIBHOM paboTe CTyAeHTa
(CPC u HHPC), nockonbKy riay0okoe U3ydeHHE HMEHHO UX MaTEPHAJIOB MO3BOJUT CTYJCHTY YBEPEHHO
«pacro3HaBaTh», a 3aTeM CaMOCTOATEIBHO ONEPUPOBATh HAYYHBIMH KATETOPHSMHU U TIOHSTHUSAMH,
CJIEIOBATENIbHO — OCBOMTH HOBEUIIYIO Hay4YHYIO TEPMUHOJIOTHIO. Takoro pona paboma c aumepamypou
o0OecrieunBaeT pelIeHUue CTYACHTOM IOCTaBICHHOHN mepes HUM 3aqadd (MOATrOTOBKA K MPAKTUYECKOMY
3aHATHIO, BHITIOJHEHNE KOHTPOJIHOW PabOTHI U T.1.).

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbI
Aynutopun EcrecTBeHHOHay4yHOro (akyJabTeTa, B KOTOPHIX MPOBOAATCSA 3aHATUSA 10 JUCLUIUIMHE
«KBaHTOBas 3JEKTPOIMHAMHKAY OCHAIICHBI IPOSKTOPOM IS TPOBEACHUS IPE3CHTAINA, YTOOBI C/eNaTh
Oosiee HATJSAHBIMU U MOHATHBIMU JIOKA3aTeIbCTBA TEOPEM, METOJUKU U AJTOPUTMBI peIlleHUs 3a7ad U
IIPUMEPOB, WIUIIOCTPUPYIOIIUX TEOPETUYECKHE BBIBOJBI M MX INPUKIAJHYK HAIIPaBICHHOCTb. Takxke B
YHMBEPCUTETE UMEETCsl OOLIMPHBIA OMOIMOTEUHBIH (POHA, HE TOJNBKO MEYATHBIX, HO U 3JIEKTPOHHBIX
W3JIaHUM, C KOTOPBIMHU CTYJEHTBI MOTYT O3HAKOMHUTHCS B OTKPBITOM JOCTYIIE.

8. OUEHOYHBIE CPEJICTBA AJISA TEKYHEI'O KOHTPOJISA YCIIEBAEMOCTMU,
MMPOMEXYTOUYHOM ATTECTAIIMHA IO UTOI'AM OCBOEHMUSI JTUCIIATIJIMHBI Y
YYEBHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTHI
CTYIAEHTOB

Dopma umozosou ammecmayuu 3a4em 8 8 cemecmpe
@opma npomesicymouno ammecmayuu (1 u 2 pybesicHvlll KOHMPOJIb) _NPOBOOUMCS NYMEM 8bINOJIHEeHUS
CAMOCMOAmMENbHO20 3A0AHUSL.

HToroBas cucrema OlleHOK N0 KPeIMTHO-PEHTHHIOBOI CHCTEMe C MCII0JIb30BAHHEM OYKBEHHBIX

CHMBOJIOB
Taoauma 7
Ouenka no JAuana3on YuciieHHoe Ounenka 1o TpagMIMOHHOM
OyKBeHHOI COOTBETCTBYIOIIMX BbIpa:KeHue cHCTEeMe
cucTeMe HA0OPHBIX 0AJIOB OLIEHOYHOI0 0ajl1a
A 10 95-100 OO
A- 9 90-94
B+ 8 85-89
B 7 80-84 Xopouio
B- 6 75-79
C+ 5 70-74
C 4 65-69
C- 3 60-64 Y 10BIETBOPUTEITHEHO
D+ 2 55-59
D 1 50-54
Fx 0 45-49 He
= 0 0-44 Y IOBIETBOPUTEIHHO

Cooepoicanue mekywezo KOHMPOTs, NPOMENICYMOUHOU aAMmMeCcmayuu, umoc08020 KOHMpPOIs
packpulearomes 8 )oHOe OYeHOYHBIX CPeOCm8, NPEOHASHAUEHHbIX O/l NPOBEPKU COOMBEMCMBUsL YPOBHS
nooecomosku no oucyuniure mpeoosaruim @IOC BO.

@OC no oucyuniune A6IAEMCS JIO2UHECKUM NPOOOINCEHUEM paboyell Npocpammvl Y4yeOHOU
oucyunaunvi. ®OC no oucyuniune npuiacaemcsi.



