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COCTABUTEJIN:

A.Al'puropreB, 3aBenyomui Kadeapol (GM3HKK  yUIpeKIEHUS OOpa3OBaAHWSI
«benopycckuii TocyaapcTBEHHBIN YHUBEPCUTET MH(POPMATUKH U PATUOIICKTPOHUKI,
KaHAUAaT (PU3UKO-MAaTEMATUUYECKUX HAYK, TOLIEHT;

W.JIL dopomeBuy, jgoueHT  Kadeapbl  GU3MKK  YUpEXKACHHUS  0Opa30BaHUsA
«benopycckuit roCy/1apCTBEHHBIN YHUBEPCUTET UH(OpPMaTUKU U
PaZAMOAIEKTPOHUKNY, KaHIUAAT (PU3UKO-MaTEMaTUUYECKUX HAyK, TOLICHT;
[".®.CmupHOBa, NOUEHT Kadeapsl GU3MKKM yupexxaeHus oOpazoBaHus «benopycckuil
rOCYJapCTBEHHBII YHHUBEPCUTET HMH(GOPMATUKU M PAAMOdIEKTPOHUKW», KaHIAUIAT
(bu3MKO-MaTeMaTHIEeCKUX HAYK, TOLEHT

PELHEH3EHTBI:

Kadenpa «Texnuueckass ¢usnka» benopycckoro HalMOHaIbHOIO TEXHUYECKOTO
yauBepcuteta (rmpotokos Ne 7 ot 20.04.2023)

K.IlJIarytuHa, mpenojaBaTellb BBICIIEH KaTeropuu Kadeapbl (U3HYECKUX H
MaTE€MaTUYECKUX OCHOB HH(POPMATUKH YyupexaeHus oOpa3zoBaHusa «bemopycckas
roCcyJapCTBEHHasl aKaJeMHsl CBS3W», KaHAMIAT (PU3MKO- MaTeMaTHYECKUX Hayk,
JOLIEHT

PEKOMEHJIOBAHA K YTBEPXKJIEHUIO B KAUECTBE IPUMEPHOM:
Kadenpoit ¢usuku yupexnenus oOpa3oBanus «bemopycckuil rocyaapCcTBEHHBIN
YHUBEPCUTET UHPOPMATHKU u PanrodIEKTPOHUKID)
(mporokoia Ne 9 or 10.05.2023);

HaydHo-MeTonuueckuM  COBETOM  YUpekJeHus oOpazoBaHusi «bemopycckuid
rOCYy/lapCTBEHHbI  YHUBEPCUTET  MHPOPMATUKM U PaJAUORIECKTPOHUKI
(mpoTtoxko Ne oT );

HayuyHo-MeTonnYeCcKUM COBETOM MO PagUOCUCTEMaM U PaJUOTEXHOIOTHSIM Y4eOHo-
METOJMYECKOTr0 OOBEIUHEHUsI MO O00pa3oBaHUI0O B 001acTd HMHPOPMATHKU U
pannoanektponukH (mporokoi Ne 9 or 15.05.2023);

Hay4HO-MeTOIMYECKHMM COBETOM IO 3JEKTPOHHBIM CHUCTEMaM MW TEXHOJIOTUSM
VY4eOHO-MeTOIMYECKOr0 00bEeIMHEHUS IO 00pa30BaHUIO B 00JaCTH MHPOPMATUKH U
panuosnekrponuku (mporoko Ne 10 ot 12.06.2023);

HayuyHo-MeTOIMYECKUM COBETOM 10 MHKPO- M HAHOJJEKTPOHHOM TEXHHUKE,
HaHOMaTepHajlaM M HAHOTEXHOJOTUSIM Y4yeOHO-METOJIUYECKOro OOBEAMHEHUS IO
00pa30BaHUIO B obnactu uH()OpPMATHKU u PaIuOdIEKTPOHUKH
(mpoTtokon Ne 18 ot 19.05.2023);

Hay4HOo-MeTOIMYECKMM COBETOM 10 CHUCTEMaM M CeTIM HH(POKOMMYHHUKALUN
Y4yeOHO-MeTOANUECKOTr0 00beIMHEHHSI 110 00pa30BaHUIO0 B 00J1aCTH UHPOPMATUKHU U
paaunossiekTpoHukH (mporokoi Ne 4 ot 10.05.2023);

Hay4yHo-meToanueckuMm coBeToM 1o HHGOPMAIMOHHONW Oe30macHOCTH YueOHo-
METOJMYECKOr0 OOBEIUHEHUs MO o0pa3oBaHWI0O B o0mactu HWHPOPMATHKU U
panuosnekrponuku (mporokoi Ne 13 ot 29.05.2023)

OtBercTBeHHbI 3a peaakuuto: C.C. [ummaponok
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MNOACHUTEJIBHASA 3AIIMCKA

XAPAKTEPUCTHUKA YUYEBHOHN JJUCLIMITJIMHBI

[IpumepHass yueOHasi mporpamMma Mo y4eOHOW mucruruHe «Dusznkay
paspaboTaHa JUIsl CTYICHTOB YUPEKICHHUIA BBICIIETO 00pa30BaHUSI B COOTBETCTBUU C
TpeOOBaHUAMHU O0OpPA30BATEIHHBIX CTAHIAPTOB OOIIEr0 M CIEIHAIHLHOTO BBICIIETO
oOpa3oBaHMs W TIPUMEPHBIX Y4YeOHBIX IUIAHOB creruanbHocTel 6-05-0611-02
HNudpopmanmonHas 0€301MacHOCTb, 6-05-0611-06 Cuctempl  u CeTH
uHpoxkoMmyHuKanu, 6-05-0713-01 Mukpo- u HaHO3IEeKTpoHUKa, 6-05-0713-02
DNeKTpoHHBIE CHUCTEMBI W TexHojoruu, 6-05-0713-03 Pammocuctembr u
paauorexHosorun, 6-05-0717-01 Hanotexnonorun n Hanomatepuansi, 7-07-0713-01
WHpopManmoHHbIE ¥ YIPABIISIOMNE CUCTEMbI (PU3NICCKUX YCTAHOBOK.

CoBpemeHHass  Qu3WKa —  49acTh  OOIICUYEIIOBEYCCKOW  KYJIBTYPHI,
XapaKkTepU3yollas HWHTEJUICKTYaJIbHBI YPOBCHb OOINECTBA, CTENEHb IOHUMAHUS
OCHOB MUpo3nanus. Ou3uka Mmo-npekHeMy COXpaHsIET POJib JTUAepa ECTECTBOSHAHMUS,
OlpeneNsis CTHIb W ypPOBEHb HAaydHOTO MbINUIeHUs. MIMeHHO ¢(u3mka Hamboiiee
MOJIHO JIEMOHCTPUPYET CIOCOOHOCTh YETOBEYECKOTO pazymMa K aHaiu3y JIroOou
CJIO)KHOHM CHTYallld, BBEJICHUIO SI3bIKA JJII OMUCAHUS ATON CUTYAIlUH, BBISBICHHUIO €€
(dyHIaMEHTAIBHBIX KaYeCTBEHHBIX M KOJMYECTBEHHBIX AaCIIeKTOB U JIOBEICHUIO
YPOBHSI TIOHUMAaHHS 10 BO3MOXXHOCTH TEOPETHYECKOTO TPEACKAa3aHUs XapakTepa H
PE3YNBTaTOB PA3BUTHUS YKA3aHHOW CUTYyaIlid BO BPEMCHH.

B mpomecce ocBoeHus yueOHOMW IUCHUIUIMHBI «DU3MKa» TMPOUCXOAUT
(dbopMUpOBaHHE HAYYHOI'O THIA MBIIICHUS, KOTOPOE SBISETCS YHUBEPCAIbHBIM,
obecrnieunBaeT OOBEKTUBHOCTh pe3ysibTaTa B JIFOOOW NESITEIHHOCTH M CBSI3aHO C
TBOPYECTBOM.

LEJIb, 3AJIAYYA YYEBHOU JUCHUTUINHEI

Henb yueOHOM AUCIUIIIMHBL: CUCTeMaTH3aIusl U 0000IIeHHe 3HAaHUM C TOUYKH
3peHHS OOITUX HJICH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, a
HMEHHO: O  eIWHCTBE MHpa, O  (PYHIAMEHTaJbHOCTH  BEPOSTHOCTHBIX
3aKOHOMEPHOCTEH, O BCEOOITHOCTH MPHUHITUIIA CHMMETPHH, MPUHIIUIIA COOTBETCTBHUS
ujei, GoOpMUPYIOIINX HOBBIE TIPUEMBI MBIIIIJICHUS.

3agaun y4eOHON AUCITUTIIUHBIL:

VU3Y4YEHUE OCHOBHBIX IMOHATUM, 3aKOHOB, IPUHIMIIOB U TEOPUHN KIACCUYECKOU U
KBAaHTOBOM (DM3UKH, OCHOBHBIX (DU3WYECKUX SBJICHUN M TIPOIIECCOB, a TaKKe
OCBOCHHUE METOJIOB WX TPAKTOBKM C TOYKHA 3PEHUS COBPEMEHHBIX HAYyYHBIX
IIPEJICTABIICHUM;

dbopMHpOBaHWE COBPEMEHHOTO (DU3UYECKOTO MBINUICHUS W  HAyYHOTO
MUPOBO33PEHUS,

OCBOEHHE METOJIOB (PM3MUECKUX MCCIICIOBAHUM.
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bazoBbiMH y4eOHBIMM AMCUMIUIMHAMH Ui Y4eOHOW AUCHUIUIMHBI «DU3MKa»
ABISIIOTCS «JIMHelHas anreOpa M aHAIMTUYECKas reoMeTpus» U «MaremMaTHyecKuil
aHanu3y. B cBoro ouepenp yueOHas aucuuiuinHa «PU3uKay ABiseTcs 60a30M 1Jis TaKuX
y4eOHBIX JUCUUIUIMH, Kak «®du3uka KOHAEHCUPOBAHHOIO COCTOSHUS», «Dusnka
TBEPAOro Tena», «Marepuansl U KOMIIOHEHTHI JJIEKTPOHHOM TEXHUKW», «lnepHas
(¢u3nKa U yCTPONCTBO SIEPHBIX SHEPIETUUYECKUX PEAKTOPOBY, «DJIEKTPOJUHAMUKA U
pacnpocTpaHEeHUE paJAUOBOIH». A Takke A Y4eOHBIX AUCUUIUIMH KOMIIOHEHTa
YUpPEXKJIEHUS BbICIIErOo oOpasoBaHus: «DH3MKa HU3KOPA3MEPHBIX  CUCTEMY,
«PuU3HYECKHe OCHOBBI aHAJIM3a CBOMCTB MHUKPO- U HAHOOOBEKTOB», «IJIEKTPOHHBIC
npubops», «MHKponpoIrieccopHasi — TEXHUKa», «DJEKTPOHHBIE  MEIUIIUHCKHUE
anmapartbl, CHCTEMbl M KOMIUIEKCH, «DHU3uKa MOBEpXHOCTH», «Dusnueckue Hu
TEXHOJOTUYECKHE  OCHOBBI ~ COJHEYHOM  BHEPreTUKW»,  «JIEKTPOMarHWTHas
COBMECTUMOCTh M PaJHMORIEKTPOHHAs OoppOa», «DnekTpornpeoOpa3zoBaTebHbIE
YCTPOMCTBa», «SInepHBIE SHEPreTUYECKUE YCTAaHOBKW», «MeEToIpl M YCTpOMCTBa
perucTpaluy HMOHU3MPYIOUMX u3nydeHuit», «lIpeoOpazoBaTenbHas TEXHUKA U
CHJIOBAsI DJIEKTPOHUKAY.

TPEBOBAHMA K YPOBHIO OCBOEHMA
COLEPKXAHMA YUEBHOU JUCLIUIIJIMHBI

B pe3ynbrare u3ydeHus AUCHUIUIMHBL «DPu3nka» (HOpMHUpPYETCs Cleayromas
0a3oBas mpodeccuoHaibHas KOMIIETEHIIMS: TPUMEHSATh OCHOBHBIE MMOHATHUS U 3aKOHBI
bu3UKY 11 U3ydeHus (PU3NYECKUX SIBJICHUN U MPOLECCOB.

B pamkax oOpa3oBareinpbHOro mnpouecca no AaHHOW y4eOHON IUCUHUILIIUHE
CTYJEHT JOJDKEH NPHOOPECTH HE TOJIbKO TEOPETUYECKHE M NMPAKTHUYECKUE 3HAHUA,
YMEHUS U HaBBIKU MO CMNELMAIBHOCTH, HO U Pa3BUTh CBOM LEHHOCTHO-JIMYHOCTHBIH,
JyXOBHBIN MOTEHIMAN, COPMUPOBATh KayecTBa MAaTPUOTa U TpakJlaHuHA, TOTOBOTO
K AaKTMBHOMY Y4YaCTHI0 B JSKOHOMHYECKOH, IPOM3BOJACTBEHHOM, COLMAIBHO-
KyJIbTYPHOU U OOIIECTBEHHOM KU3HU CTPAHBI.

B pe3ynbraTte uzydyenus: yueOHOM TUCUUIITUHBI CTYACHT JTOKEH:

3Hamo:

OCHOBHbIE  TOHATHSA, 3aKOHbBI M  (U3UYECKME MOJEIM  MEXAHHKH,
ANEKTPOCTATUKM M MArHUTOCTAaTHUKH, BOJHOBOW ONTHKH, 3JIEMEHTOB KBAaHTOBOM
MEXaHHKH, aTOMHOH U SISPHOMN (DU3UKH,

HOBEHUIITNE JOCTHKEHUS B 00JaCTH (DU3UKU U TIEPCTICKTUBBI MX UCTIOIb30BAHMS
JUTSL pa3BUTHUSL MaTepUATbHON 0a3bl HHOOPMATHKY;

ymemn:

MCIIOJIH30BaTh OCHOBHBIC 3aKOHBI (DM3MKUA B WHKEHEPHOU JCATEIHHOCTU TPHU
pa3pabOTKe HOBBIX METOJIOB 3alUCH, XPAHCHUS U Tepeaadn nHpopMaIuu;

UCIOJIb30BaTh METO/Ibl TEOPETUYECKOTO U AKCIIEPUMEHTAILHOTO UCCIIEI0BAHUS
py petieHuu GU3NYecKuX 3a1a4 HHHOPMaTHKY;

UCIIOJIb30BaTh METOJAbl YMCIECHHOW OLIEHKU MOPSAKa BEJIMYMH, XapaKTEPHBIX
JUTSL pa3JIMYHbIX MPUKIAAHBIX pa3aesoB Gpusndeckoil ”HGOPMATHUKY;



61a0ems.

METOJJaMHU DKCIIEPUMEHTAIbHOW W TEOpeTHYeCKOW (DHM3MKK IS pa3paboTKu
(GU3HYECKUX OCHOB YCTPOMCTB 3aITUCH, XpaHEHUs U Tiepeaadn HHPOpMaIlnu;

GU3NYECKUMU TPUHIUIIAMH  KOJUPOBaHUS WHPOPMAIMU B  PA3TMYHBIX
WH(POPMAITMOHHBIX CUCTEMAX;

HaBBIKAMH PaOOTHI MO OIICHKE COCTOSHHUS U TCHICHIIMI Pa3BUTHUS HOCHUTENEH
nHpopMaruu.

[TpumepHas yuebHast nmporpamma paccuntana Ha 440 yuyeOHBIX 4acoB, U3 HHUX
212 aynutopHbix. [IpumepHoe pacmpeneneHue ayAUTOPHBIX YacoB IO BHAAM
3anatuit: nekuun — 120 gacos, mabopatopHbie 3aHATHS — 48 4acoB, MPaKTHYECKHE
3aHATHS — 44 yaca.
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IMPUMEPHBIA TEMATUUYECKHUM ILIAH

) g
HanmenoBanue pasnena, TeMbl Z - E o % o
c2awl 5§ |EH SE
£ N O 5 W w
SEglg 2582
M s 5/ E AR S
Pazgen 1. ®Pusuyeckne OCHOBBI MeXaHHKH, 106 52 | 30 24
TEPMOAUHAMMKH M JIEKTPOCTATUKH
Tema 1. KuHemaruka MaTepHaJIbHOW TOYKH U 10 6 4 -
TBEPJIOTO Tela
Tema 2. JInuHaMHKa MaTepUAIIBHOW TOYKH 8 4 4 -
Tema 3. /[uHaMHUKa MEXaHMYECKUX CHUCTEM U 3aKOHBI 16 8 4 4
COXpaHEHUs
Tema 4. JIunamuka TBEpJI0Tro TejIa 16 4 4 8
Tewma 5. Konebanus u yripyrve BOJIHBI 14 8 6 -
Tema 6. DIEKTPOCTATHIECKOE MOJIE B BAKyyMe 24 8 8 8
Tema 7. DIeKTpOCTaTUUECKOE T0JIE B CPEJIe 12 8 - 4
Tema 8. DneKTpU4eCKUil TOK 2 2 - -
Tema 9. OCHOBBI TEPMOAMHAMUKYU U CTATUCTHKHU 4 4 - -
Pa3nen 2. OcHoBbI 2j1ekTpoMarueTusma u ¢pusuku | 106 68 | 14 24
KBAHTOBBIX SIBJIEHHI1
Tema 10. Cratnueckoe MarHUTHOE TOJI€ B BAKYyMe 14 4 6 4
Tema 11 . MarauTHoe moJie B cpejie 4 4 - -
Tema 12. SIBneHue 21eKTPOMArHUTHOW WHAYKIIUN 14 8 2 4
Tema 13. YpaBaenns Makcperna 4 4 - -
Tema 14. DnekTpoMarHUTHHIE BOJHBI 2 2 - -
Tewma 15. UnTepdepenius creta 4 4 - -
Tewma 16. JIludpaxius cBera 4 4 - -
Tema 17. Tlongpuzanus cBeta 2 2 - -
Tema 18. KsantoBas Teopus B3aUMOJACHUCTBUSA 16 6 2 8
AJIICKTPOMArHUTHOTO M3TyYEHHUS C BEIIECTBOM
Tema 19. Onucanue ABMKEHUS B MUKPOMHUPE 2 2 - -
Tewma 20. OnepaTopsl PU3NUECKUX BETUIHH 4 4 - -
Tema 21. [Ilpocreiimine KBaHTOBO-MEXaHUYECKUE 8 4 4 -
3a/1aumn
Tema 22. ®uzuka aToMa 6 6 = )
Tema 23. DneMeHThl KBAHTOBOU CTATHUCTUKH 6 6 - -
Tema 24. KBaHTOBBIE SIBJICHUS B TBEPJIOM TelIe 12 4 = 8
Tema 25. CtpoeHue siipa U 2JIEMEHTAPHBIE YaCTUIIBI 4 4 - -
HTroro: 212 120 | 44 48
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COJEPXKXAHUE YYEBHOI'O MATEPHAJUIA

PA3AEJI 1. DUSNYECKHUE OCHOBbI MEXAHUKHU, TEPMOAMHAMUMKU 1
SJIEKTPOCTATHUKA

Tema 1. KHHEMATHKA MATEPUAJIBHOM TOYKU 1 TBEP/IOI'O TEJIA

MexaHnueckoe IBWKCHUE M MEXaHW4yecKas cucteMa. MartepuanbHas TOYKa.
Teepnoe temo. Cucrema orcuyera. Yuciao cTemeHedl CBOOOIBI MEXaHHUYECKOM
cucreMbl. KnuHemarnka maTepuanbHOM TOYKH. TpaeKTopus, NEPEMENIEHUE U IYTh.
CkopocTh M ycCKOpeHHe. BrplunciieHHMe NOpOWJIEHHOr0 NyTH. TaHreHIHalibHOE H
HOpMaJbHOE ycKopeHus. KuHemaTuka BpaliaTesbHOrO ABHMKEHHS TBEPAOTO TeEna.
VYrioBasg CKOpOCTh U yrioBoe yckopeHue. CBsA3b MEXIY YIVIOBBIMH W JIMHEHHBIMU
KMHEMAaTHYECKUMH BEJTMYMHAMU.

Tema 2. JUHAMUKU MATEPHUAJIBHOM TOYKH
IIpyunHbl u3MeHeHuss ckopoctd Tena. IlepBeii  3akoH  HproToHa.
Nuepuumaneabie  cucteMbl  orcuerta. [lpuHumn  otHOcutenbHOCcTH — ['amumnes.
[IpeoOpazoBanus ["anunes. Macca u umnynsc. Bropoit 3akon HetoTona. YpaBHeHue
JIBUKECHHSI MAaTEPUATIbHOM TOYKU B HHEPLUAIBHOM CUCTEME OTCUETA.

Tema 3. IMHAMUKA MEXAHUYECKUX CUCTEM U 3AKOHbBI COXPAHEHIMA

Cocrossane mexaHmdeckor cucrteMbl. Coxpansromuecs Benu4uHbL —CHIIbI
BHYTPEHHHUE U BHEIIHUE. 3aMKHYyTas1 cucrteMa. IMIybC cucTtembl. 3aKOHBI M3MEHEHUS
Y COXpaHEHMsI UMITyJIbCa CUCTEMBL. LleHTp macc. YpaBHeHuE ABMKEHUS LEHTPAa Macc.
Cucrema 1ientpa macc. Pabora u MomHoOCTh cuiibl. KuHeTndeckasi SHeprus 4acTULIbI U
3akOH ee u3MeHeHus. [lonstme cunoBoro mossa.  KoHcepBaTHBHBIE — CHJIBL
[loreHumanpHass 5SHepruss 4YacTulbsl B CWIOBOM Tnosie. CBA3b MEXAYy CHIION
IIOTEHLIMAJILHOTO T0Js M MOTEHUManbHOM dHepruen. [lonHas mexaHuyeckas dHEprust
YacTULBl B CWJIOBOM IIOJ€. 3aKOHBI €€ M3MEHEHUS U COXpaHEeHHs. MexaHndeckas
DHEPIUsl CUCTEMBI YaCTHLl. 3aKOHbI U3MEHEHUS U COXPAHEHUS] MEXaHUUYECKOW SHEPrUU
cUCTeMbl. MOMEHT MMITy/IbCa YaCTHUIbI U MOMEHT CHJIbI OTHOCHUTEJIBHO HEKOTOPOU
TOYKH. YPaBHEHHE MOMEHTOB. MOMEHT HMITyJIbCA CHUCTEMBI. 3aKOHBI M3MEHEHUS U
COXPAHEHUsI MOMEHTA UMITYJIbCA CUCTEMBI.

Tema 4. JMHAMUKA TBEPJOI'O TEJIA

Yucno creneHel cBoOOABI TBEPJOTO Teia. YpPaBHEHUS JBUKEHUSI TBEPIOTO
TeJa. MOMEHT uMITyJibca TeJla OTHOCUTEIbHO OCH. MOMEHT HHEpUMU Teja
OTHOCUTENIBHO Ocu. Teopema IllteiiHepa. YpaBHEHUE IMHAMUKU TBEPAOIO TENA,
BpAILIAIOIIETOCS BOKPYT HEMOJBUXHOW ocU. KnHeTHuYeckas sHeprusi Bpallarouerocs
TBepaoro tena. PaboTa BHEMIHMX CWJI TIPW BpAlEHWH TBEPAOTO Tena. [ mpockor.
['upockonmueckuii 3¢ dekT. [Ipeneccus rupockomna. YpaBHEHHs] JUHAMUKHI TBEPIOTO
T€JIa, COBEPIIAIOIIETO IUIOCKOE NBWKEeHUE. KnHeTnueckas sHeprus TBEPAOrO Teya
IIPY IUIOCKOM JIBUKEHUH.
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Tema 5. KOJIEBAHUA U VIIPYTUE BOJIHBI

OO6mme cBemeHUsT O KoJIeOaHUSAX. YpaBHEHHE CBOOOJHBIX KOJICOAHMM MO
JIEHCTBUEM KBa3MyIIPYrol CHJIBI M €ro ofIee pemeHre. ['apMOHUYECKUH OCIUIUIATODP.
DHeprus TapMOHHYECKOro ocHwuisTopa. CloKeHHe TapMOHHUYECKMX KOJeOaHUH.
du3nyeckuii ¥ MaTeMaTHUYECKUM MAasTHUKU (Mayible KoyieOaHusi Oe3 3aTyXaHus).
3aryxaromme kojebanus. [[uHamMmudyeckoe 1 KUHEMAaTUUECKOE YPaBHEHUS 3aTyXaloIIUX
koneOanuii. Koaddurnuent 3aryxanus. JlorapudmMudeckuii JeKpeMEHT 3aTyXaHUs.
Boinyxxnennsie  kosneOaHus.  J[mHamMuyeckoe W KMHEMAaTHMYeCKOE  YpaBHEHUS
BBIHYKJICHHBIX KoJieOaHuil. Pe3oHaHC cMeleHs. AMIUTUTYTHO-PE30HAHCHBIE KPUBEIE.

OcHOBHBIC XapaKTEPUCTUKU HaNpsHKEHUN B YIPYTUX cpenax.
PacnipocTtpanenne BonH B ympyroul cpeae. IIponosibHbie M MONEPEYHBIE BOJIHBL.
@DpOoHT BOJHBI ¥ BOJTHOBAs MOBEPXHOCTH. [1ockue, chepuueckne v MITHHIPUICCKUE
BonHbI. da3oBas CKOpOCTh BOJHBL. JlIMHA BOJHBL. YpaBHEHHE IUIOCKOW H
chepuueckoit BoiH. BomHoBoe ypaBHeHHE. CBS3b CKOPOCTH IUIOCKOM BOJHBI C
XapaKTEPUCTUKAMU YIIPYTOU Cpeabl. DHEPTUS U IUNIOTHOCTh SHEPTUHU YIIPYTOil BOJIHBI.
[ToTOK M IIIOTHOCTH MOTOKA 3HEpPrun. BexTop YMoBa.

Tema 6. DJIEKTPOCTATHUYECKOE ITOJIE B BAKYYME
DNEKTPUYECKU 3apsii U €ro CBOMCTBA. 3aKOH COXPAHEHMS AJIEKTPUYECKOTO
3apsaa. 3akoH Kynona. [IpuHuun cyneprno3unyy Cuil. DJIEKTPOCTATUYECKOE IIOJIE.

Hanpspkennocte E - snextpudeckoro mosisi.  [IpuHnum — Cynepno3uiMy — MOJIEH.
HanpspkeHHOCTh 3IIEKTPOCTaTUYECKOTO TMOJSl TOYEYHOTO 3apsia M CHCTEMBI 3apsiioB.

ITorok BekTopHOro nosst E wepes noBepxHocTs. Teopema [aycca mist mosist Bektopa E
B BakyyMe B wuHTerpaibHoM U auddepenuuanshoil  gopmax. IloTeHuuman
AIIEKTPOCTATUYECKOTO TOJII TOYEYHOTO 3apsa U CUCTEMBI 3apsAaoB. CBsA3b NOTEHIMAIA

—

U HaNpsHKEHHOCTH 3JieKTpocTtatudeckoro mnois. [upkymsiusa Bekropa E. Teopema o
IMPKYISIMH  BekTopa E B uHTerpanbHOM u  auddepeHIHanbHoi  (hopMax.
DIIEKTPUYECKOE MOJIE IUTIONS B AAJIbHEW 30HE. MOMEHT CHII, IEUCTBYIOIIMX HA JUIOJIb
B dJICKTpU4YeCcKoM Tojie. [ToTeHmanpHas SHEPTHS TUTIONS B AJIEKTPOCTATHYECKOM TIOJIE.

Tema 7. DJIEKTPOCTATHUYECKOE I1OJIE B CPEJIE

Cesi3aHHple W CTOpOHHME 3apsnpl. lloysIpHBIE WM HEMOJSAPHBIE MOJIEKYJIBIL.
[lonspuzanusa AUAIEKTPUKOB M €€ MexXaHu3Mbl. [lonsipu30BaHHOCTH  (BEKTOP
MOJISIPU3ALIN I5). DNEKTPUYECKOE TM0J€ BHYTPU HM30TPOMHOIO  AUDJIEKTPHKA.
JvsnexTpudeckas BOCIPUUMUYNBOCTE. Teopema ['aycca st monst BeKTopa P. Bexkrop
IEKTPUYECKOTO  CMEILEHUS D (BEKTOp HMHOYKLUMW DJIEKTPUYECKOTO  IOJIA).
Judnektpuueckas  mpoHMIAEMOCTb.  Teopema laycca s 1onst  BEKTOpa
IEKTPUYECKOI0 CMEIICHMs. YCIIOBHUS Ha TPAHULIEC pas3zeiia JIBYX IMIJIEKTPUKOB IS
BEKTOPOB E u D. CerHeToaNneKTpUKM M WX JOMEHHas CTpykTypa. HemuHeinnsbii
XapakTep  NOJSPU3alMU  CETHETOIJIEKTpHKAa.  TemmeparypHas  3aBUCHUMOCTB
JTURJIEKTPUYECKONW TPOHULIAEMOCTH CETHETORJIEKTPUKOB. [[NANEKTpUYECKUI THCTEPE3HC.

IIpOBOTHUKHM B 3JIEKTPOCTATUYECKOM ITOJIE. DJIEKTPOCTATUYECKAass WMHIYKIIMS.
HanpspkeHHOCTh U MOTEHIMAN 3JIEKTPOCTATUYECKOTO MOl B IPOBOJAHUKE U BOJIM3H
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CTO0 IMOBCPXHOCTH. VYcnoBus CTAalIMOHAPHOI'0 PaCIIpCACICHUA 3apsaia B IIPOBOIHHKE.

BJIGKTPOCMKOCTL YECAUHCHHOI'O ITPOBOJHHKA. EMKOCTB cucTEeMBI IMPOBOJHHKOB.
SHCKTpI/I‘{CCKa}I OQHEprusd CHCTCMbI TOYCYHBLIX  3apAA0B, 3apPsKCHHOI'O

IIPOBOJHHKA U KOHACHCATOpaA. 3Hepm;1 QJICKTPUYICCKOI'O ITIOJISI U €€ TINIOTHOCTD.

Tema 8. DJIEKTPUUECKUU TOK
[InotHocTh W cumima Toka. OcHoBBl Teopuu [lpyae nans KiacCHYeCcKou
AIIEKTPONPOBOTHOCTA METAJUIOB. YPaBHEHHE HEMPEPHIBHOCTH KaK BBIPAKCHHE
3aKOHA COXpaHEHMs 3apsaa B auddepeHmanbHon Gpopme. Y CiioBrue CTalliOHapHOCTH
anekTpuueckoro Toka. Croponnue cwibl. JJIC u Hanpsbkenuwe. 3akoH Owma B
MHTETpaIbHON 1 JokanbHO# (muddepenumansHoit) hopme. 3akon xoynsa-Jlenna B
JokanpHOU (muddepennmansHOM) hopme.

Tema 9. OCHOBbI TEPMO/IMUHAMUWKU N CTATUCTUKU
TepmoanHamuueckuii U craTUYECKU MeTo bl nccaenoBanus. [londarue GpyHkmu
pactipeneneHus (IWIOTHOCTH BEPOATHOCTH) ClydyailHOW BenuuuHbL Pacnpenenenue
MOJIEKYJ1 MJEAJbHOTO ra3za MO aOCOJIOTHBIM 3HAUEHHUSIM CKOPOCTH (pacripeesieHue
Makcpemia). CpenHsis, CpeOHEKBagpaTHYHas M HauOoJee BEpOATHAs CKOPOCTH
MOJIEKYJ. PacnpeneneHne MoJeKysl UIEaabHOro rasa II0 KOOpAMHATaM BO BHELIHEM
noJse (pacrpenenenue bonsimana). Pacnipenenenue Makcsesia-bonbiimana.
BHyTpeHHss 3HEprus ujeaabHoro rasa. TermmooOMeH U KOJIMYECTBO TEIJIOTHI.
Pabora cun naBnenust rasza. Ilepoe Hawasnio TepmMoauHamuiku. OOpaTHUMbIE H
HEeoOpaTUMBbIE Mpolecchl. BTOpoil 3aKoH TEPMOJAMHAMUKH. ODHTPOIMHS CHUCTEMBI.
3akoH  Bo3pactaHus  OHTponuu. CTaTUCTMYECKH  BEC ~ MAaKpPOCOCTOSHMS.
CTaTuCTUYECKUIN CMBICH SHTPOITHH.

PA3JIEJI 2. OCHOBbI SJIEKTPOMATI'HETU3MA U ®N3HUKU KBAHTOBBIX
SIBJIEHWN

Tema 10. CTATUYECKOE MATHUTHOE I10JIE B BAKYYME

BekTop MarHuTHOM MHAYKUUAH B. Cua Jlopennia. Oddext Xomia B MeTaax.
MarauTtHoOe 1oJI€ paBHOMEPHO ABMXKYLIErocs 3apsnaa. 3akoH buo-Casapa-Jlamiaca.
Maruutssiii oTok. Teopema I'aycca s mosst BEKTopa B B b depeHurnanbHol 1
uHTerpanbHoil ¢opmax. Teopema O UHUPKYISUUKM MAarHUTOCTATHYECKOTO TIOJIS
BEKTOpa B B BaKyyMe B MHTerpaibHoi u nuddepennuansHoi popmax. KoHTyp c
TOKOM B MAarHUTHOM mojie, MOMeHT cwi. Cwuia, AeicTByromias Ha KOHTYp B
HEOJTHOPOJHOM MAarHUTHOM OCECHUMMETPHUYHOM Iosie. PaboTa cuil MarHuTHOTO MOJIs
IIPU NEPEMEILEHNN TPOBOIHUKA C TOKOM.

Tema 11. MATHUTHOE IT1OJIE B CPE/JIE
MaruuTtHble MOMEHTBI aTOMOB. OnbIT D¥HITelHa-/[" Xaaca. HamarHM4eHHOCTb.
Tokn HamMarHn4MBaHuA. TeopeMa O LMPKYJSIUU BEKTOPAa HAMATHWUYEHHOCTH. BekTop

HaNpsHKEHHOCTH H 1ot ¥ TeopeMa 0 ero HUPKYJISIUU. Y CIOBUS HA TPaHUIE pa3jiena
JIBYX MarHeTUKoB Jisi BeKTopoB B m H . Jlua- m mapamarnetnsm. deppomMarHeTu3M.



10

MarnutHas ctpykrypa ¢eppomarseruka. KpuBas HamarHuumBaHusi ¢peppomMarHeTuka.
MaruuTHbll ructepe3uc. [IpuHIIMI MAarHUTHOM 3aMycu U XpaHeHHsI UHGOPMAITUH.

Tema 12. ABJIEHUE SJIEKTPOMATHUTHOM MHAYKIIMU

Onbitel  ®apanesa. IlpaBuwiio Jlenma. [lojmHbIM ~ MarHUTHBIM — TTOTOK
(moTokocueruieHne). 3aKOH JJIEKTPOMarHuTHOM uHAyKuMH (3akoH Dapanes).
SABnenue camomHykumu. MHIyKTUBHOCTb. VIHIYKTHBHOCTH JJIMHHOTO COJICHOMJA.
O/IC camouHaykuuu. B3amMHas HMHIyKUOMs. OHEprus MarHUTHOTO TOJS U €€
oOBeMHasl IIOTHOCTh. PaboTa mo nepeMarHn4uBaHuio GeppoMarHeTHKA.

KBazucranuonapueie Toku. CBOOOAHBIE HE3ATYXAIOIMIME M 3aTyXaloIIKe
AIIEKTPUYECKUE KOJeOaHusi B KOHType. TOKM IpH 3aMbIKAHMHM M PA3MbIKAHUU LIETIH.
Jlorapudpmuueckuid  gexkpemeHT  3aryxaHusa. J[oOpoTHOCTh.  BwIHyXIeHHBIE
JNIEKTpUUECKUE KoyieOaHus. Pe3oHaHC TOKa W HampsyKeHUs. AMIUIUTYIHO-
PE30HAaHCHBIE KPUBBIE JIJIS1 HAIIPSIKEHUS Y CHIIBI TOKA.

Tema 13. YPABHEHU A MAKCBEJIIA
JluBepreHuuss U poTop BeKTOpHOro nois. Teopemel ['aycca m Teopemsl O
IUPKYJSIIUA B JIOKaIbHOM  (muddepeHimansHoii) dopMe 11 CTaTHYECKUX
DIIEKTPUYECKOTO W MAarHATHOro  moJsied. BuxpeBoe  3IIEKTpHUYECKOE  IIOJIE.
OnexktpomarautHoe mosie. Tok cmemieHus. YpaBHeHHs MakcBena B HEMOABHKHBIX
cpenax B auddepeHraibHON 1 MHTErpalibHOM (hopMax. 3aKOH COXPaHEHUS SHEPTUU B
AIIEKTPOIUHAMUKE. [ [TOTHOCTH SHEPTUM 3IIEKTPOMArHUTHOTO 1oJis. Bexrop [loiHTHHTA.

Tema 14. SJIEKTPOMAI'HUTHBIE BOJIHBI
BonHoBBIE ypaBHEHHS] IJIsl AJIEKTPOMArHUTHOTO moJisl. OCHOBHBIE CBOMCTBA
IJIOCKOW 3JIEKTPOMATrHUTHOM BOJHBI. VHTEHCUBHOCTH 3JIEKTPOMArHUTHOW BOJIHBI.
Umrnynbc u JaBiaeHUE CBETOBOM BOJHBL. M3mydenuwe mumosis. AOCONIOTHBIM
MoKa3zaresib NpeJoMIICHUs cpeabl. ['eoMmeTpruueckas W ONTHYECKas JJIMHA ITyTH.
CBeroBoil BekTop. (CBeToBasi BOJIHA Ha TpaHULE pazgena 2-X JUAJIEKTPUKOB.
N3meHenne ha3bl CBETOBOM BOJIHBI IPU OTPAKEHUU OT TPAHMIIBI pa3jielia IBYX Cpel.

Tema 15. UHTEPOEPEHIIUA CBETA
Nutepdepeniiuss  1ByX  BOJMH. 3aKOH  CIOXKEHHMS ~ WHTEHCHUBHOCTEH.
KorepeHTHOCTh CBETOBBIX BOJH. BpeMeHHass U MpOCTPAHCTBEHHAS KOTEPEHTHOCT.
OnTuyeckas pa3HOCTh XOJa. YCIOBUS HHTEPHEPEHIMOHHBIX MAKCUMYMOB U
MUHAMYMOB HWHTEHCUBHOCTU. WHTepdepeHirsi KOrepeHTHbIX BOJH OT 2-X
uctouHukoB. OnbIT FOHra. Murepdepennus Ha Tonkux miueHkax. Koabsna Herotona.
MHuoromnyueBas unrephepeHus.

Tema 16. IUDOPAKIIA CBETA
[Mpunmun  Troiirenca-®Openens. Judpakmus Dpenens u  audpaxiums
®paynrodepa. Judpakmus dpenenss Ha KpyriioM oTBepcTur U aucke. Judpaxims
®paynrodepa Ha onuolt menu. Judpaxkmuonnas pemierka. [lonstue o romorpadun.
Judpakimst BOJIH HAa TPOCTPAHCTBEHHBIX CTPYKTYypax.
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Tema 17. ITOJIAPU3ALA CBETA
EcrectBennbiii u mnonspuzoBaHHbIM cBeT. Knaccudukammss coctosHui
nojspusauuu. llomsipusanus npu OTpaXeHUM W NOPEIOMIIEHHHU. YTOJI bprocrepa.
[IpoxoxneHue CBETa yepes aHU30TPOIHYIO cpeny (KpUCTaILIBI),
nBynydenpenomieHrue. OOBIKHOBEHHBIM M HEOOBIKHOBEHHBIM JIydd (BOJIHBI).
OnTrueckas OCh U INIaBHAA IUIOCKOCTh KPUCTAJLIA.

Tema 18. KBAHTOBAS TEOPUS B3AUMOJIECTBUA
SJIEKTPOMATHUTHOI'O U3JIYYEHU S C BEHIECTBOM
OcCHOBHbBIE XapaKTEPUCTUKH TEIJIOBOrO u3myueHus. 3akoH Kupxroda,
Credana-bonbiimana, cmemenus Buna. KBantoBas rumote3a I[lmankxa. TopmosHoe
PEHTIeHOBCKOE m3nydeHue. Buemmnnii pororddext, popmyna DitHmrerina. dddext
Komnrosa.

Tema 19. OIIMCAHUE JIBUWKEHNA B MUKPOMUPE

I'mnore3a ne bpoinsga. CoOTHOWIEHHs, CBA3BIBAIOLIME  BOJHOBBIE U
KOPIYCKYJISIDHBIE XapaKTEpUCTHKM 4dacTulbl. OmnbiTel J[3BHccoHa U [[xepmepa 1o
muppakuuu  dnekTpoHoB.  CooTHoleHuWE  HeompeneneHHocTe — ['elizeHOepra.
Hecrannonapsaoe ypasuenue Illpenunrepa. CranuonapHoe ypasHenue llpeaunrepa.
BonnoBas pynkuus u ee cBoiictBa. [Ipuniun cyneprno3unuu coctosiHuil. CkansipHoe
npousBeaeHue ncu-Qpynknuil. HopmupoBanHas ncu-GyHKIUS U €€ coAepKaTeabHbIiA
cMbIcH. [IIOTHOCTE BEPOATHOCTH. Y CIIOBHE HOPMHUPOBKHU.

Tema 20. OITEPATOPBI ®USNYECKNX BEJIMYNH

JIuHelHpIi onepaTop Ha MPOCTPAHCTBE BOJHOBBIX (PYHKIMH MUKPOYACTHUIIBI.
OpmutoB orneparop. CoOCTBEHHbIE 3HAYEHUSI U COOCTBEHHbIC ()YHKIIMU OIeparopa.
KparHocts BbIpoxkaeHus. CpeaHee 3HAUYCHHE [IMHAMUYECKOW IEPEMEHHOM.
Oneparopbl KOOpAWHAT, UMIYJIbCA W MPOEKUUNA UMIYJbCAa HAa KOOPAUHATHBIE OCH.
Omneparop I'amunbroHa (ramunbToHUaH). OnepaTopbl MOMEHTAa HMIIYJbCAa U €r0
MpPOEKLIMM Ha KoopauHaTHble ocu. OnepaTtop KBagpaTa MOMEHTa HWMITYJIbCA.
Omneparop KBajpata MOMEHTA UMITYJIbCA U ONEPATOP Z-MPOEKIIMU MOMEHTA UMITYJIbCa
B cepudeckoil cucreMe KoopauHaT. CHEKTp COOCTBEHHBIX 3HAYCHUN MOIYJS U Z-
MPOEKIIMK MOMEHTA UMITYJIbCA.

Tema 21. [TIPOCTEMIITNE KBAHTOBOMEXAHNYECKHE 3ATAUMN

Hecranmonapunoe ypaBuenue Ilpenunrepa. IInoTHOCTP TOKa W IIOTHOCTH
3apsina KBaHTOBOWM yactuubl. CrannoHapHoe ypaBHeHue lllpenunrepa. Yactuma B
OJTHOMEpPHOW OECKOHEYHO TJIyOOKOW TNOTEHIHAIbHOW SIME UM TPEXMEPHOM
MNOTEHIIMAIBHOM SIIIUKE C a0COJIIOTHO HEMpOHUIIAeMbIMU CTeHKaMu. KBaHTOBaHMe
SHEpruM. l'apMOHHMUYECKUU OcUWLIATOp (pe3ysbTarsl peueHus). [Ipoxoxaenue
YaCTUIIBI YE€PE3 OJTHOMEPHBIN MOTEHIIMATBHBIN Oaphep. TyHHENbHbIN AP DEKT.

Tema 22. DU3NKA ATOMA
VYpasuenue lllpenunrepa s atoma BOAOPOAA M PE3YNIbTAThl €r0 PELICHUSA:
CHEKTP COOCTBEHHBIX 3HAUEHUH YHEPTHH, MOAYJS U Z-MIPOEKIIUA MOMEHTA UMITYJIbCA.
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['maBHOE, OpOMTAIEHOE M MarHUTHOE KBaHTOBOE 4Hclio. CxeMa ypOBHEH SHEpruu.
CriekTpaibHBIE CepUM aToMa BojaoOpoaa. KpaTHOCTh BBIPOXKIEHHUS SHEPTeTUYECKHUX
ypoBHe# atoma Bomopoaa. Omneitel [lTepHa u I'epnaxa. Oneparop cnuHa v MPOSKIIMN
CIIMHA JJIEKTPOHA, €ro coOCTBeHHBIC 3HaueHHs. CrekTp COOCTBEHHBIX 3HAYCHUIN
MOJTYJISl ¥ Z-TIPOEKIIUU CIIMHOBOT'O MAarHUTHOTO MOMEHTA. [10JTHBI MOMEHT UMITYJIbCa
anekTpoHa. CHeKTp COOCTBEHHBIX 3HAYCHUUW MOIYNs W Z-TIPOSKIUH TIOTHOTO
MOMeHTa ummyIbca. [IpaBuiia oTOOpa MpH ONTHYECKUX MEPEXoaax aToMa BOJOPO/A.
Dddext 3eemana.

Tema 23. DJIEMEHTHI KBAHTOBOM CTATUCTUKU

[Mpunimn  toxaecTBeHHOCTH. CUMMETPUYHBIE UM AHTUCUMMETPUYHBIE
BOJTHOBBIC (DYHKIIMM CHUCTEMBI TOXAECTBEHHBIX dYacTui. [lpuwanum [laymm.
®epmuonbl U 0030HBI. KBaHTOBas Teopusi CBOOOJHBIX JJICGKTPOHOB B METajlie.
DHepreTuyeckasl IJIOTHOCTh 3JIEKTPOHHBIX COCTOsSIHUN. Bennunna sHeprun @epmu u
cpenHsisi sHepTHs 371eKTpoHOoB npoBoguMoctu nipu 7' = 0 K. Pacnpenenenne @epmu-
Hupaka u boze-DitHmTeitHa. 3aBUcUMOCTh SHeprun DepMu OT TEMIIEpPATypBhl.
OOpa3zoBaHue PHEPreTHUECKUX 30H JJI AJIEKTPOHOB B KpucTaiwie. PasperieHHbie u
3alpelleHHble  30HbI. BaneHTHas 30Ha YW 30Ha [POBOAUMOCTH. Merassl,
MOJYIIPOBOJHUKHY, JUAJIEKTPUKHA. JIMHAMUKaA 3JIEKTPOHOB B KPUCTAJUIMYECKOU
pemetke. DdexkTuBHas Macca JIEKTPOHA B KpUCTALIIE.

Tema 24. KBAHTOBbBIE ABJIEHWA B TBEPJIOM TEJIE

DneKkTponpoBOAHOCTh MeTaIoB. COOCTBEHHAss U MPUMECHAS] TMPOBOAUMOCTD
MOJIyIPOBOJHUKOB. (DOTONMPOBOAMMOCTh MOJYNPOBOAHUKOB. CBEpPXMPOBOAMMOCTD
MetauioB. KynepoBckue mapbl 3J€KTpoHOB. ['paduk (QyHKIUMM IUIOTHOCTU
ANIEKTPOHHBIX ~ COCTOSIHMM s cBepxmpoBoaHuKa. Oddexr  Jxozedcona.
Konrtaktable siBneHusi. Pabora Bbixoga. BHYTpeHHSIE W BHENIHSS KOHTAaKTHas
pa3HocTh noteHmanoB. ddekr 3eedeka. [Ipuunnbl BosHukHOBeHUsT TepMoIIC u
€€ 3aBUCHUMOCTb OT Pa3HOCTH TeMIlepaTryp KOHTakToB. Dddekt IlenbThe B MeTamiax
Y TIOJIyIIPOBOJHUKAX.

Tema 25. CTPOEHUE APA U DJIEMEHTAPHBIE YHACTUILIbI

Crpoenne simep. Jedext mMacchl U sHeprus CBS3U sjpa. YIenbHash dHEPTUs
CBSI3U. JSlepHBbIE CUJIBI M WX OCHOBHBIE CBOWCTBA. KBaHTBI SIEPHBIX CHIL
PagnoakTMBHOCTh. 3aKOH paJMOAKTUBHOIO pacnajga. Buabl paguoakTUBHBIX
pacmajoB. JleneHue sapa ypaHa moja AeHCTBHEM MEIJICHHBIX U OBICTPBIX HEUTPOHOB.
lemnas  spepHass  peakuus.  TepmosiiepHbIE  peakUMU  CHHTE3a.  [HIIbI
byHIaMEHTAIBHBIX B3aUMOJICUCTBUN U KJIacCU(UKALMS 3JIEMEHTApHBIX YaCTHII.
Jlenronsl. Aaponsl. KBapku. HacThilsl 1 aHTUYACTHUIIBI.
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NHOPOPMALNOHHO-METOANYECKASA YACTD

JINTEPATYPA

OCHOBHA#

1. Kypc obmieit ¢usuku : yuebHoe nocodue : B 3 1. / M. B. CaBenbeB. —
Cankr-IletepOypr : Jlanb, 2022. — T. 1. Mexanuka. MonekynspHas ¢pusuka. — 432 c.

2. Kypc obmeit ¢usuku : yue6Hoe mocobue : B 3 1. / M. B. CaBenbeB. —
Cankrt-lletepOypr : Jlawp, 2022. — T.2. DieKTpU4YecTBO M MarHeTu3M. BoiHBI.
Ontuka. — 500 c.

3. Kypc obmeit ¢pusuku : yuebHoe mocobue : B 3 T. / U. B. CapenbeB. —
Cankr-IlerepOypr : Jlanp, 2019. — T. 3. KBanToBas omnrtuka. AToMHas (pHU3HMKA.
®dusuka TBEpAOro Tena. Gus3nuka aTOMHOTO SJIpa U AJIEMEHTApHBIX YacTull. — 320 c.

4. Kypc ¢usuku : yueOHOoe mocobue g BTy3oB / A. A. Jernad,
b. M. ABopckuiil. — Mocksa : Akagemus, 2015. — 607 c.

5. Owuzuka : yueOnuk / U. Y. Hapkesuu, 3. U. Bonmsauckuit, C. U. JIo6ko. —
Munck : HoBoe 3nanue, 2004. — 680 c.

6. Upomo, M. E. 3amaum mno oOmel ¢usuke : ydeOHOE mocodue /
. E. Uponos. — Caukr-IlerepOypr : Jlanb, 2021. — 420 c.

7. Wponos, U. E. Dnekrpomarnetuszm. OcHoBHble 3akoHbl / 1. E. Uponos. —
11-e uzn. — Mockaa : JITabopatopust 3nanuii, 2019. — 319 c.

JOITOJIHUTEJIbHASA

8. Cusyxun, JI. B. O6umii kypc ¢usuku : B 5 1. / JI. B. CuByxun. — Mocksa :
Hayka, 1977-1986. — 3 T.

9. BepxneeBckuil Kypc GU3NKHU: A5 GU3MUECKUX CIICIMATBLHOCTEH BY30B : B
5t./ mox pen. A. M. lllaneankoBa, A. O. Baiicen6epra. — Mocksa : Hayka, 1984 —
1986. -5 T.

10. ®etinman, P. I1. ®delinmaHOBCKME JIeKIMU 10 (u3uke : B 9 BbII. /
P. I1. ®etiaman, P. b. Jletiton, M. Cannc. — Mocksa : Mup, 1976 — 1978. — 9 BbIim.

11. Uponos, U. E. OcHOBHBIE 3aKOHBI MEXaHUKU : ydyeOHOe mocooue /
. E. Uponos. — Mocksa : Beiciias mkoina, 1985. — 248 c.

12. Uponos, U. E. OcHOBHBIE 3aKOHBI AJIEKTPOMArHeTu3Ma : yueoHoe mocooue
it ctyaenToB By30B / M. E. UponoB. — MockBa : Beiciias mikona, 1991. — 288 c.

13. Kaynamnaukos, C.I'. DaexktpuuecTtBo : ydyeOHOE MmocoOue s CTYACHTOB
busunueckux cnenuanbHocted By3oB / C.I'. KanamnukoB. — Mocksa : Hayka, 1985. —
576 c.

14. Kanureeckuit, H. M. BomHoBas ontuka : yaebHOE ocoOue st CTYACHTOB
¢usnueckux crnenranbHocTed ynuBepcutetoB / H. M. KanureeBckuii. — Mocksa :
Bricmas mkona, 1978. — 384 c.
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METOAWYECKHE PEKOMEHIALIMN 110 OPTAHU3ALIMH 1
BBITIOJIHEHNIO CAMOCTOATEJIBHOU PABOTBI CTYIEHTOB

[Ipu wu3ydyeHun y4eOHOW JUCHUIUIMHBI PEKOMEHIYETCS HCIOJb30BaTh
CIIEAYIOUTYI0 (OPMY CaMOCTOSITEIbHOM PAa0OThI: KOHTPOJIMpPYEMasi CaMOCTOSATENbHAsS
paboTa B BUJIE pEICHUs WHAMBHUIYAJIbHBIX 33/1a4 B aAyJAUTOPUU BO BpEMs MPOBEICHUS
MPAKTUYECKUX 3aHATUIA TI0]T KOHTPOJIEM IPEro/1aBaTelis.

HEPEYEHb PEKOMEHJAYEMbBIX CPEJACTB IUAI'HOCTHUKU
KOMIIETEHIIUU CTYAEHTA

[IpumepHbIMH y4E€OHBIMH TUTAHAMHU BBIIIEYKa3aHHBIX CHEIMATBHOCTEH B
KauecTBe (POPMbI MPOMEKYTOUYHOM aTTeCTAlMU MO y4eOHOUN aucuuiuinHe «Du3nkay
pekoMeHryeTcs ak3amMmeH. O1ieHka y4eOHbIX JOCTHKEHUHN CTYIEHTa MPOU3BOIUTCS T10
JeCATUOAITBHOM IIKaJe.

JIns  TeKylero KOHTpPOJS 1O Yy4eOHOW JUCHUIUIMHE W JIUarHOCTUKHU
KOMITETEHLIUW CTYIEHTOB MOT'YT UCITOJIb30BAThCS CeAyIoLne (hOPMbI:

coOecenoBaHuE;

MUCbMEHHBIE KOHTPOJIbHBIE PaOOTHI;

MMCbMEHHBIE OTUETHI 110 J1a00pPaTOPHBIM padoTaM;

OTYETHI 10 Ja0OPATOPHBIM padOTaM C UX YCTHOM 3alIUTOMH;

TECTHI,

NUCBMEHHBIE OTYEThl 1O AyJAUTOPHBIM  (JOMAIIHUM) MPAKTUYECKUM
YIPaKHECHUSM;

IPOBEJICHUE TEKYIIMX OMPOCOB MO OTMEIBHBIM pasieiam (TeMam) y4eOHOMH
JUCITUTUTNHBL

BBICTYILJICHUE CTYJICHTA M0 pa3pabOTaHHOW UM TEME.

PEKOMEHAYEMBIE METO/IbI (TEXHOJIOI'MN) OBYYEHUW A

OCHOBHBIE PEKOMEHYyEMbI€ METO/bl (TEXHOJIOTHU) OOYyYEHHsS, OTBEUAIOIINE
LEeISAM U 3a7ja4aM Y4eOHOM TUCUUTIITUHBI:

npobsieMHoe 00yueHue (mpoOJIeMHOE HW3JI0OKEHUE, BApUATUBHOE H3JI0KECHUE,
YaCTHYHO-TIOMCKOBBIA METOT), peain3yeMOoe Ha JICKIIMOHHBIX 3aHATHAX;

yueOHO-HCCIIeIOBATENbCKAs IEATEIbHOCTh, TBOPYECKUM MOJIXO0/1, peaiu3yeMble
Ha MPAKTUYCCKUX U JJAOOPATOPHBIX 3aHATHSIX.

[IPUMEPHbBIN [TEPEYEHb TEM JIABOPATOPHBIX 3AHATUI

JlnHaMHKa MEXaHUYECKHUX CUCTEM U 3aKOHBI COXpaHEHUS.
JIlnHamMuKa TBEpIOro Tena.

Konebanus u ynpyrue BOTHBI.

DIEKTPOCTATUUECKOE T0JIE B BAKYyME.

DIEKTPUYECKOE TI0JIE B CPEJIE.

Cratudeckoe MarHUTHOE T0JI€ B BaKyyMe.

ok wdrE
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/. MarHutHoe nojue B cpejie.

8. JSIBieHue 3MEeKTPOMarHUTHON UHAYKIIUH.

9. KsaHTOBas Teopus B3aUMOJECHCTBUSA DJIEKTPOMArHUTHOIO H3JIY4YEHUS C
BEI[ECTBOM.

10. KBaHTOBBIE SIBJICHUS B TBEPIOM TEJIE.

ITPUMEPHBII ITEPEYEHL TEM IIPAKTUUECKHNX 3AHATUN

Kunemartnka MaTepuanbHONU TOYKH.

KunemaTtuka abCOIIOTHO TBEPAOTO Tea.

JlnHamMuka MaTepuanbHOU TOUYKH.

DHeprus u ee cBs3b ¢ padOTOM CHIL.

Yrpyruii 1 HEynpyrui yiapel.

JlnHaMyKa BpamaTeabHOro ABHKEHUS TBEPIOTO Tena.
CB0OOHBIE MEXAaHUYECKUE KOJICOaHMUS.

3aTyxarllre U BbIHYK/IEHHbIE MEXaHUUYECKHE KOJIeOaHusl.
Yrupyrue BOJIHBI.

0. DnexTpocTaTHUecKOe MoJe.

1. XapaKkTepuCTHKH 3JIEKTPOCTATUIECKOTO MOJIS.

12. Teopema I'aycca ayis nonst Bektopa E B Bakyyme.

13. CBs13b MOTEHITHATA U HATIPSHKEHHOCTH JIEKTPOCTATHYECKOTO TTOJIS.
14. MaruutHoe niose. 3akoH buo-Casapa-Jlamnaca.

15. 3aKkoH MONTHOrO TOKA.

16. JIpmkeHue 3apsHKCHHBIX YaCTHIT B ITOJIAX.

17. SIBneHue 3MeKTpPOMAarHUTHON UHIYKIIMH.

18. BzaumoielicTBHE 2JEKTPOMArHUTHOTO U3JIYYCHHS C BEIIECTBOM.
19. IIpocTeiinme KBaHTOBO-MEXaHUYECKHE 3a/1a9H.

HROoo~No AWM R

[IPUMEPHbBIN [TEPEYEHB JIABOPATOPHBIX YCTAHOBOK
(reobxo0uMO20 060PYOOEaHUs, HALTAOHBIX NOCOOULL U UHOE)

JlaGopaTtopHbI€ YCTAaHOBKH:

YcTaHoBKa I U3MEPEHHUS CKOPOCTH IYJIH C IOMOIIBI0 OaNTUCTHUECKOTO
MasTHUKA.

YcTaHoBKa JUIsi M3MEPEHUS MOMEHTAa HMHEPIMHM MaxOBOI'O KoJieca M CHJIBI
TPEHHS B OTIOPE.

YcTaHoBKa JIJ1s1 U3MEPEHHUSI MOMEHTOB MHEPIIMKM M MOJYJIS CIBHra TBEP/IbIX TEI
METOJIOM KPYTHIIBHBIX KOJICOaHUM.

YcTaHoBKa JUIsl WM3YYCHHsI BpaIlaTeIbHOTO JBW)KCHHS TBEPAOTO Tela ¢
noMoIsio mpudopa O6epodexa.

YcTaHoBKa ISl M3MEPEHUS YCKOPECHHS CBOOOJHOTO TaJIeHUS C IOMOIIBIO
000pPOTHOTO MasTHHKA.

YcTaHoBKa U H3y4YeHHUSI CBOOOHBIX 3aTyXalOMUX KOJICOAHUH KPYTHIHLHOTO
MasITHHKA.
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VYcTaHOBKa JUIsl M3y4EHUs 3aKOHOB M3MEHEHMS YHEPTUM U MOMEHTA MMITYJIbCa
CUCTEM.

VYcTaHOBKa 7151 U3YUYEHHS CTPOCHHUS DJIEKTPUUECKHUX MTOJEH.

VYcTaHOBKa 7151 U3YyYEHHSI OCHOBHBIX CBOMCTB AJIEKTPOCTATUYECKOTO TOJIS.

VYcTaHOoBKa 7151 U3YUYEHHUS TIOJISL TUTIOJIA.

VYcTaHOoBKa 7151 U3YUYEHHS TIOJISI KOAKCUAIBHOTO HUJIMHIPA.

YcTaHOBKa 17151 U3yYEHUS AUDIIEKTPUUECKOTO THCTEPEZNUCA CETHETOIIEKTPUKOB.

YcTaHOBKa 11 M3Y4YEHUsT TEMIEPATypHOW 3aBUCHMOCTH JUAJIEKTPUYECKON
MIPOHUIIAEMOCTH CETHETORJICKTPUKOB BOJIM3U TeMIepaTypsl (ha30BOro mepexoia.

Y cTaHOBKA 711 M3YyYEHHS] MArHUTHBIX MOJIEH.

YcTaHOBKa 71 U3yYEHMS MHAYKIIMA MAarHUTHOTO ITOJIs1 HA OCHU COJICHOW/IA.

Y cTaHOBKA I U3YyYEHHMS 3aKOHOB MarHUTHOTO MOJIS.

YcraHoBKa I8 M3Y4YEHUs BO3IECHCTBUS TOCTOSIHHBIX JJEKTPUYECKOTO U
MAarHUTHOTO MOJIEW Ha 3apsKEHHbBIC YaCTHULIBI.

YcranoBka 11s uzydeHus agdexra XoJia.

VY cTaHOBKa 7151 U3YUYEHHUS SIBIICHUSI 3JIEKTPOMAarHUTHON MHAYKIUH.

YcraHoBKa JIJ1s1 U3Y4EHUS] MATHUTHBIX CBOMCTB (heppOMarHeTHKOB.

YcraHoBka Ji1s u3yueHust uHTepgdepeHnnu ceera (koapua HeroToHa).

YcranoBka 115 uzydeHus: audpaxiuu OpeHens.

VYcranoBka 115 uzydeHus audpaxiuun Opaynrodepa.

Y cTaHOBKA 711 U3YUYEHHUS SIBJICHUS MOJIIPU3ALMU CBETA.

Y cTaHOBKA IS U3YyYEHHS 3aKOHOB TEIJIOBOTO MU3JIYYEHUS.

Y cTaHOBKA I U3YUYEHHUSI BIMSIHUS TEMIIEPATYpPhl HA MPOBOAUMOCTD METAJUIOB
Y TIOJTYTIPOBOJHUKOB.

VYcraHoBKa JIJ1s1 U3y4eHUs] BHYTpeHHETo GpoTorddexTa.

VYcraHoBKa [71s1 U3y4eHUs siBJeHus 3eeOeka.

VYcraHnoBKa [ u3ydyeHus siBieHus llenproe.

VYcraHoBKa JIsI M3YYCHHS OCHOBHBIX 3aKOHOB (porodddexkra M u3MepeHue
nocrosHHoM Ilmanka.

YcranoBKa JIJ1s1 U3Y4YEHUS CIEKTPOB MHOTORJIEKTPOHHBIX aToMOB (MYM).

YcTaHOBKa U1 U3YyYEHHMs CIIEKTPa aTOMa BOJOPOJA.
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