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(dac.)
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PaGouas nporpamma JUCIMILTHHBI «DH3KKa» COCTABICHA B COOTBETCTBUH C yueOHBIM TIAHOM
no Hanpasnennio noarorosku 01.03.04 «IIpukiannas MaTeMaTHKa» (HanpaBJIeHHOCTH (mpoduiib) —
«ITpuknagHas MareMaTHka W KuOepHeTHKa», «busHec-aHATHTHKA ¢unancoBbix cucrem») mis 2023
roja npréma mo o4Ho# popme o0ydeHHUs.

CocraBuTelb:
CTaplIuy Mpero/iaBaTelib &) pf
kadenpsl «Puszuka» , Lo s Casuyenko E.B.

(moanucek)
PaGouasi IporpaMva paccMOTPEeHa H yTBEpIK/IeHa Ha 3acelaHny Kadeapel «Du3ukay.
I[IpoToKON OT <&) » 03 20.93ro Ne —ZZ

3aBe tyrommii Kapeapoi %” ~—  Bonkos A.®.
(nonm’w{)

PaGouasi IporpaMma CorJacoBaHa ¢ BbINycKawmeil kadeapoi «[IpukinaaHas MareMaTuka v

HUCKYCCTBEHHBIA UHTEILTIEKTY. %
3aBeyromuii kapeapon [MTanemm B.H.

< Q,(fﬁpﬁﬁucs)

PaGouasi mporpaMma ofo0peHa yueGHO-MeTOIHYeCKOH KOMHCCHEeH T'OVYBIIO «/IOHHTY»
no Hanpasjennio noaroroku 01.03.04 «IIpukiagnas MaTeMaTHKa»

IIpotokon ot «_ 715 » apfreoe 2023 toma Ne 3

Tpencenares — ITapssmm B.H.

< e
Pa6ouas nporpamMma mpojasiena uis 20 rozia npuéma Ha 3acenanuu Kapeapbl «Du3HKay».
[TpoTokoit oT « » 20  romaNe

3aseayronuii kadeapon

(MOANHUCH) (®.1.0.)

CornacoBaHo ¢ Beimyckawomei kadenpoii «llpuknannas mMaTeMaTvka u MCKYCCTBCHHBIH HH-
TEJIEKT»
3aBenyronui Kapeapoi

(moanuce) (®.1.0.)
Pa6ouas nporpamma mpoaena s 20 roja npuéma Ha 3acefiaHuy Kapenpbl «Pusukay.
[TpoTokoi oT « » 20  roma Ne
3aBeyromuii kKapeapo

(moanuch) (®.1.0.)

CoracoBano ¢ Beimyckaromei kadenpoi «[Ipuknajgnas mMaTremMarika u UCKYCCTBEHHbIH HH-
TEJUIEKT»
3aBeyromuit kKapeapoi

(nmoanuce) (®.1.0.)
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1. OFBEKT, HEJIb U 3ATAYX OCBOEHUA JUCIUIIJIMHBbI

®dusuka sBigercs QpyHIaMEHTAIbHOW HAayKOM, KOTOpas M3y4yaeT oOIIre 3aKOHO-
MEpPHOCTH TEUECHHsSI MPUPOAHBIX SBJICHHUM, 3aKJIaJbIBAET OCHOBHI MUPOIOHMMAHHUSA Ha
Pa3HBIX YPOBHSX MO3HAHUS MIPUPOIBI U JIaeT 001ee 000CHOBAHUE €CTECTBEHHOHAYYHOM
KapTuHbl Mupa. CoBpeMeHHass QU3MKa, KpOME HAy4HOr0, UMEET Ba)KHOE COLIMOKYJIb-
TypHOe 3HaueHue. OHa cTajla HEOThEMJIEMOM YacThiO KYJIbTYpPbl BHICOKOTEXHOJIOTUYHO-
ro HHGOPMAIMOHHOTO OOIIIECTBA.

Hean o0yuenus ¢usmke 3akitodaeTcsa B POPMUPOBAHUU Y CTyACHTa (HU3NYECKO-
T0 3HaHUS, HAYYHOTO MHPOBO33PECHHS U COOTBETCTBYIOIIETO CTHJISI MBITIUICHHUSI, SKOJIO-
TUYECKON KyJIbTYpPBI, Pa3BUTHS Y HUX DKCIICPUMEHTAIBHBIX YMEHUN W UCCIIEI0BATEIIb-
CKHUX HaBBIKOB, TBOPUYECKHUX CITOCOOHOCTEH M CKJIOHHOCTH K KPEaTUBHOMY MBIIIIJICHHUIO.

3agayamMu Kypca (PU3UKU SBISIIOTCS:

® U3YyYCHHE 3aKOHOB OKPYIKAOIIETO MUPA B UX B3aMMOCBSI3H;

e oBiajicHUe (PyHIAMEHTATbHBIMH MPUHIUIAMUA U METOJIaMU PEIICHUs] HAay4dHO-
TEXHUYECKUX 3a/a4;

¢ (hopMUPOBAaHUE HABHIKOB MO0 MPUMEHEHHIO MOJIOKEHUN (pyHIaMeHTaTbHON (U3UKU
K TPaMOTHOMY HAYYHOMY aHAQJIM3y CUTYAIlHi, C KOTOPBIMH OaKaaBpy MPUICTCS CTATKH-
BaThCsI TIPH CO3JAHUN WJIM MCITIOIB30BAHUY HOBOW TEXHWKH W HOBBIX TEXHOJIOTHH, OCHOB
€CTECTBEHHOHAYYHON KapTUHBI MHPA,;

® OCBOCHHE OCHOBHBIX (DM3MYECKUX TEOPHM, MO3BOJISIONINX OIMUCATh SBJICHUS B
PUPOJIE, U MPEACIIOB MPUMEHUMOCTH dTUX TEOPU JJIs PEIICHUsS] COBPEMEHHBIX U Mep-
CIEKTUBHBIX NPO(ECCUOHATBHBIX 3a]1a4;

® 03HAKOMJICHUE CTYJCHTOB C UCTOPHUEH U JIOTHMKOMN pa3BUTHs (GU3UKU U OCHOBHBIX
€€ OTKPBITUH.

B pe3ynbpTaTe 0CBOCHUS TUCIUTIIMHBI CTYACHT JTOJDKCH:

3HATh NIPUHITUIIEI OPTaHU3AIIMN HAyYHOH pabOThI, COBPEMEHHBIC METO I cOOpa U
aHaK3a MOJYyYEHHOTO MaTepraia, CocoObl apryMEHTAIIUU; OCHOBHBIC TTOHATHS, METO-
JIbI ¥ TIOJTXOJTBI TEOPETUUECKUX U IKCTIEPUMEHTAIILHBIX HCCIICIOBAHUI C UCIIOh30BaHM-
eM HH()OPMaAIMOHHO-KOMMYHHMKAITMOHHBIX CHUCTEM; TpeOOBaHUS K OPraHU3aI[MOHHO-
METOJMYECKOMY M TIEAArormueckoMy OOECMEYEHHUI0 MporpaMMm MNpo(ecCHOHaTBEHOTO
o0Opa30BaHUs; METOUYECKHIE OCHOBBI MPEMNOIaBaHus MPoheCcCUOHATBHBIX JUCITUILINH,

yMeTh peliaTh HAyYHBIC 337]a4¥ B COOTBETCTBUU C TOCTABJICHHOW IIE€JBIO M BbI-
OpaHHOUW METOJIMKOM; TIAHUPOBATh 3aHATHS IO MPOrpaMMaM OO0y4YeHHUS MaTeMAaTUKE U
nH(pOpMaTHKE, C yYETOM YPOBHS MOJATOTOBKHU U TICUXOJIOTUH ayIUTOPHH;

BJIa/IeTh HABBIKAMU OCYIIECTBICHUS HAYYHO-HCCIICOBATEIHCKON JAEATEIHHOCTH
C WCITOJIb30BAaHUEM COBPEMEHHBIX MH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX CHUCTEM H JI0-
CTY)KCHHH HAyKW W TEXHWKH; HAaBBIKAMHM BEJCHUS JTOKYMEHTAIlUH, OOCCIICUMBAIOIICH
peaTu3aluo MporpaMM yIeOHBIX TUCITATIINH.

[Ipomecc m3ydyeHUs AWCHMIUIMHBI HAmpaBlieH Ha (GOpMUpOBAHHUE CIIEAYIOIINX
KOMIIETECHITUM:

— CIOCOOHOCTh MCMOJIb30BaTh MATEMATUUECKUI amnmapar U COBPEMEHHbIE KOMITb-
IOTEPHBIE CPEICTBA JUTSI BHIMOJTHEHUSI HAYYHO-UCCIIEIOBATEILCKIX PAOOT B KOHKPETHOMN
obnacTu podecCHOHATBHOM ACSITEIBHOCTH, KaK CAMOCTOSITENIEHO, TaK U 10 TEMAaTHKE
opraam3anuu (ITK-1);
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— CIOCOOHOCTH MPUMEHSThH B MEJArOTUYECKON ACATEIHPHOCTH 0a30BbIEC 3HAHUS Ma-
TEMaTUYECKUX U ECTECTBEHHBIX HAyK, NPUMEHSITh COBPEMEHHbIC WH(OpPMAIMOHHO-
KOMMYHHUKAIIMOHHBIC TEXHOJIOTHU U cpenicTBa o0ydenus ([TK-8).

2. MECTO JUCHOUIIIMHBI B OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMME
JucrumirHa oTHOCUTCS K 070Ky 1 wactu, hopmMupyeMoi ydacTHUKaMHu 00pa3o-
BAaTCJIbHBIX OTHOLHeHI/Ifl.
basupyetcst Ha 3HaHUSAX U YMEHUSX, KOTOPbIE CTYACHT MPHOOPEN MPU OCBOCHUH
HpeIHJ_IeCTByIOHII/IX JAUCHHUIIIIMH MAaTECMAaTUKU B paMKax IIKOJIBHOT'O Kypca.
3HaHUS U YMEHUS, NPUOOPETEHHBIE MTPU OCBOCHUHU JAHHOW AUCIUIUIMHBI, pEau-
3YIOTCA CTYACHTOM IIPpHU IIPOXOXKACHHUHN yq€6H0ﬁ )51 HpOHSBOIICTBGHHOfI IIPpaKTUKH, a
TAKXKC B IIPOHCCCC N3YUCHUA NUCHUIIINHBI «be3onacHOCTB KUBHCACATCIIBHOCTH), IIPO-
XOXKICHUU FOCYIIapCTBeHHOﬁ UTOTOBOH arrecrauuu

3. CTPYKTYPA U COAEP KAHUE JNUCHUIIJINHBI
3.1. Pacnpenesienne y4eOHbIX YaCOB 110 TeMaM JUCUMUILIMHBI U BUAAM 3aHATHI

KomnnuectBo wacos
HaumenoBanue tem (ounas gopma)
(comepKaTenbHBIX MOJTyJICH) B TOM HHCIC
Bcero
Jlexuuu | Ilpakr. | JlaGop. CP
Tema 1. ®usnueckre OCHOBBI MEXaHUKU 12 6 3 3
Tema 2. Dnexkrpocratuka. [locTossHHBIN 12 6 3 3
ANEKTPUYECKUN TOK
Tema 3. DnekTpoMarseTusm 12 6 3 3
Tema 4. Kosiebanus 1 BOJHEI 8 4 2 2
Tema 5. BosmHOBast onTrka 8 4 ) 2
Tema 6. KBaHTOBas onTuka. JE€MEHTBI 8 4 2 2
KBAHTOBOI MEXaHUKHU
Tewma 7. OcHOBBI GU3UKH TBEPIOTO TETA. 8 4 5 5
DneMeHThl GU3UKH aTOMHOTO sipa
KonTakTHas paboTta (IONMOTHUTEIbHAS) 4 -
KypcoBoii npoekt - -
Hroro o Bugam 3aHATHIA 34 17 17
KonTpo:s 36
HUroro: 108

dopMupoBaHUE KOMIIETEHIIHII B pe3yJibTaTe 0CBOEHHUS TeM TUCHMUILINHBI

KOMHeTeHI[I/Iﬂ TeMbl TUCHMIIIAHBLI HALIEJIECHHbIE HA Bblpaﬁ()TKy KOMIIETCHI MU

IIK-1 Tema 1, Tema 2, Tema 3, Tema 4, Tema 5, Tema 6, Tema 7

K-8 Tema 2, Tema 6




3.2. Jlekuuu

Tema 1. ®u3nveckne 0CHOBbI MEXaHUKH

Tema 1.1. Mexanuueckoe npmxenue. Kunematuka. Cxopocts U yckopenue. HopmanbHoe u
TaHTeHIIMaJIbHOE YcKopeHue. Kunemaruka BpamaTeabHOro ABMXKEHUS a0COMIOTHO TBEPOTo Tena. Y-
JIOBasi CKOPOCTb U YIJIOBOE YCKOPEHME, UX CBSI3b C JIMHEHHBIMU CKOPOCTAMU M YCKOPEHMSIMH TOYEK
Bpallarouierocs Ttena.

Tema 1.2. Jlunamuka. IlepBbiii 3akoH HproToHa. MIHEepuuanpHble 1 HEMHEPLUAIBHBIE CUCTEMBbI
otcyeta. Macca. Umnynbsc. Cuina. Bropoit 3akon Herotona. Tpetuii 3akon HeroTona. /lunamuka Bpa-
IIaTE€IbHOTO JBUKEHUS T€la BOKPYT HEMOABMKHONW ocl. MOMEHT umiynbca. MOMEHT MHepLuuU Tena
OTHOCHUTEJIBHO OCH. MOMEHT CUJIbl. YpaBHEHUsI JUHAMUKHU BPAILATEIbHOTO JABUKEHUS TBEPAOIO Tena
OTHOCHUTEJIBHO HETIOABHKHOM OCH.

Tema 1.3. Mexanudeckas padota u dHeprus. MoIHOCTb. DHEPIrusi Kak yHUBEpCAJIbHAs Mepa
pa3nu4HbIX (opM IBMKEHUS W B3auMojeicTBus. MexaHuueckas »Heprus. Kunernueckast sHeprus
MexaHn4yeckol cucteMbl. Kunernueckas sHeprus Bpaatomierocs tena. [loreHunanbHas sueprus.

Tema 1.4. 3akoHbI cOXpaHeHUs — QyHIaMEHTAIbHBIE 3aKOHBI (PU3UKHU. 3aKOH COXPaHEHHs Mac-
Chl B KJIACCHUECKOM MEXaHHMKE. 3aKOH COXPAaHEHHUs UMITYJIbCa. 3AKOH COXPAHEHHS] MOMEHTA UMITYJIbCa.
3aKOH COXpaHEHMsI MEXaHU4eCKOM 3Heprun. OOIuMit 3aKOH COXpaHEHUsI SHEPTUH.

Tema 1.5. O0mue cBOMCTBA KUIKOCTSH U ra3oB. JlaBienue xugkoct. 3akoH Ilackansa. Cra-
UHUOHAPHOE TEYECHHUE UACAIBHOM KUIKOCTH. Y paBHEHHE bepHyuiun.

Tema 1.6. DneMeHTHl TeOpuU OTHOCUTENBHOCTH. [IpeobpazoBanus [anunes. Mexanuueckui
OpUHLMIT OTHOcuTenbHOCTU. IlocTynara crenuanbHON Teopun OTHOcuTenbHOCTH. IIpeobpazoBanus
JlopeHua. PensTUBUCTCKUN 3aKOH CIIOKEHUS CKOPOCTH. DJIEMEHThI PEISITUBUCTCKOW TUHAMUKH. B3a-
MMOCBSI3b MacChl U SHEPIUH.

Jlureparypa k teme 1: [1, ¢.10-67, 4, 5]

Tema 2. Jnektpocratuka. [locTOSHHBIN 3J1eKTPHYECKUH TOK

Tema 2.1. Dnextpuueckuil 3apsii. 3aKOH COXPAHEHUs JIEKTPUUECKOTo 3apsaa. 3akoH KyroHa.
Onekrpuueckoe nojue. Hanpssk€HHOCTB 3nekTprueckoro nods. I'papuueckoe n3o0paxeHne 31eKTpU-
gyeckoro nojs. [IpuHiun cynepnosunuu nonei. Bektop anekrpocrarnueckoil nHAYKIUK. 11oTok Bek-
TOpA HAIPSHKEHHOCTH U NIOTOK BEKTOPA AEKTpocTaTnueckor uHAyKuu. Teopema ["aycca. IIpumene-
HUE TeopeMsbl ['aycca Ui BBIYMCIEHUS HANPSYKEHHOCTEHN MOJIEH B IPOCTHIX CIIyYasX.

Tema 2.2. Pabota cHII 3J€KTPOCTATHUECKOTO OIS, LIMpKyIAIUS IIEKTPOCTaATUIECKOTO TIOJIS.
DIEeKTpOCTaTUYECKOE IoJie — NOoTeHUuanbHoe nose. lloreHnuman m pasHOCTh nmoTeHHManoB. CBs3b
MEXy IOTEHIIUAJIIOM 1 HAIIPSHKEHHOCTBIO AJIEKTPOCTaTHYECKOTO MOJIS.

Tema 2.3. Dnexrpudeckoe moiie B Beniectse. CBOOOIHBIC M CBS3aHHBIC 3apsiibl B AUIJICKTPHU-
Kax. TUMBI JUDIIEKTPUKOB. DJIEKTPOHHAS U OPUEHTALMOHHAS NoJsipu3anus. J(uanexkTpuueckas NpoHu-
aemMocTh BemiecTBa. CerneroanekTpuku. [1bezoanekrpuueckuii appext. DIeKTpoEMKOCTh YeAUHEH-
HOT'O NMpPOBOJHUKA. B3anMHasg EMKOCTh ByX NMpoBogHUKOB. KonneHncaTop. CoequHEeHNE KOHIEHCATO-
poB B O6aTapen. DHeprus 3apsKEHHOT0 KOHAEHCATOpa U CUCTEMbI KOHJIEHCATOPOB. DHEPTHUs AJIEKTPO-
CTaTUYECKOTO MOJIs. DJIEeKTPOCTaTHYECKUE (PUITHTPHI.

Tema 2.4. DneKkTpUUeCKU TOK M €ro XapakTepucTuku. Cuiia ToKa, INIOTHOCTh ToKa. CTOpPOH-
HUE CHJIBI, AJIEKTPOABIKYIIas cuiia. O600meHHbIi 3akoH OMa B HHTErpanbHoi ¢popme. PasHocTs mo-
TEHI[MAJIOB, HAMPSKEHHE.

ConporuBienue npoBoAHUKOB. IlocnenoBarenbHoe M NMapauIeIbHOE COEIMHEHUE NPOBOJHU-
KoB. CONPOTHBIIEHNE U €T0 3aBUCUMOCTH OT Temmeparypbl. CBepXmpoBoauMocTh. PaboTa Toka. Mom-
HOCTb. 3akoH JIxoyns — Jlenna. 3akonsl Oma u Jlxxoyns — Jlenna B nuddepenimansaoit popme.

Jluteparypa k Teme 3: [1, ¢.126-173, 4, 5]

Tema 3. DnexkTpoMarueTusm

Tema 3.1. OneiT Opcrena. MarautHoe nosie. BekTop MarHuTHOW MHAYKIMU. Bexktop Hamps-
KEHHOCTH MarHuTHoro nois. 3akoH buo-Casapa-Jlamaca. ['paduyeckoe nzoOpakeHre MarHUTHOTO
1oJisi. 3aKOH MOJHOTO TOKa (TeopemMa O IMUPKYISIUN BEKTOpa MATHUTHOW MHIYKIIMH) JJI1 MAaTHUTHOTO
10JIs1 B BAKYYME U €r0 IPUMEHEHHE K pacyeTy MarHUTHOrO moJisl. JleficTBe MarHUTHOIO 110JI HA TOK.
3akoH AmMmnepa. MarHuTHOE B3aUMOJEHCTBUE MAPATIIETBHBIX TPOBOJHUKOB ¢ TOKOM. KOHTYp ¢ TokOM
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B MarHUTHOM mojne. JleiicTBe MarHMUTHOTO TOJS Ha JABWXKymwiics 3apsa. Cuna Jlopenna. Dddekr
Xouna. Macc-ClIeKTpOMETPUYECKUE METOABI KOHTPOJIS 3arPsI3HEHUS CPEIbL.

Tema 3.2. Ilotok BekTOpa MHAYKIMH MarHUTHOro nois. Ilorokocuennenue. Pabora nepemere-
HUS IIPOBOJHMKA C TOKOM B MarHUTHOM IT0JIE. SIBiIeHUE 3JIEKTpOMarHuTHON MHAyKuuu. Onbitel Mapa-
nest. 3akoH Dapanes. [Ipasuiio Jlenna. Buxpessie Toku ®yxko.

SBnenne camonHayKUuu. UHAYKTUBHOCTh KOHTYpa. SIBIeHHE B3aUMHON UHIAYKIIUK. TOKH 3aMbl-
KaHUS U pa3MbIKaHUS 3JIEKTPUUECKUX Leneil. DHeprust MarHuTHOro 1nosist. MaTepruaibHOCTh MarHUT-
HOTO IOJISL.

Tema 3.3. Maruutnsle cBoiicTBa MaTepuanioB. Kinaccudukamnus maraetukos. [Ipupona auamar-
HeTu3Ma U napamarsetusma. @eppomarnerusm. CpoiictBa heppomarneTukoB. Kpusas HamarHuumBa-
Hus. Marautsblii rucrepesuc. Touka Kropu. KBantoBas npupona ¢peppomarnerusma. JJomenst. [pu-
MEHEHUE MarHETUKOB B COBPEMEHHON TEXHUKE.

Jluteparypa k Teme 4: [1, ¢.174-220, 4, 5]

Tema 4. Kone6anus u BOJIHBI

Tema 4.1. 'apmoHudeckue kosiebaHusi (MEXaHUUYECKHE M 3JIEKTPOMATrHUTHBIE) U UX XapakTe-
puctuku. JupdepenuunanpsHoe ypaBHeHHE U aHaIU3 ero peuleHus. [lpyxuHHbli, Gusnueckuil u mMa-
TEMaTUYECKUM MasTHUK. DIEKTPUUECKUHN KOJeOaTeIbHbIH KOHTYP. DHEPIus rapMOHHUUECKUX KoJieba-
Huil. Clioj)keHre rapMOHMYECKUX KosieOaHui ogHOro HampasiieHus. buenus. CinoxeHue B3aMMHO Tep-
HNEeHAUKYISPHBIX Kojebanuil. durypsl Jluccaxy.

Tema 4.2. 3atyxatomnue kojeOaHus (MeXaHUYECKHE U dJIeKTpoMarHuTHbIe). Juddepenunans-
HOE ypaBHEHHE M aHanu3 ero pemreHus. Koadduuument 3aryxanus. Jlorapudpmudeckuii 1eKpeMeHT 3a-
TyxaHus. JJoOpoTHOCTh Koe0aTeNbHON CUCTeMBbl. AIepHOAMYECKUI ITporecc.

Tema 4.3. BoiyxneHnsle konebanus (MeXaHUYeCKUe W deKTpoMarautHeie). Juddepennn-
QJIbHOE YPABHEHHUE BBIHYKJCHHBIX KOJeOaHUH M aHaIM3 ero peueHus. AMIUIMTYAa U (a3a BBIHYX-
JIeHHBIX KosieOanuil. Pe3onanc. [IpumeHeHne pe3oHaHca B COBPEMEHHOM HayKe U TEXHUKE.

Tema 4.4. Bonubl. [lonepeynsie U MpoAoiIbHbIE BOJHBIL. Y PaBHEHUE FAPMOHUYECKOM Oeryiei
BOJIHBI M aHAIN3 €ro peueHus. BonHoBoe ypaBHeHue. IlepeHoc sHeprum BoiHOW. Bextop Ymosa.
[Tpumeps! BoHOBBIX npolieccoB. 3Byk. MH(pa- u ynbTpas3syk. lllymoBoe 3arpsizHeHue atMocepsl.

Tema 4.5. O0mue nonoxxenus: Teopun Makcsemna. BuxpeBoe anekrpuueckoe nosne. Tok cMe-
menus. Cucrema ypaBHeHuid MakcBemia B uHTerpaibHoi opme. IIpenckasanne MakcBemiom enu-
HOTO 3JIEKTPOMAarHMTHOT'O MOJISl ¥ 3JIEKTPOMarHUTHBIX BOJIH.

Tema 4.6. OOre cBONHCTBA MEKTPOMArHUTHBIX BOJIH. DHEPrusi, KOTOpasi IEPEHOCUTCS JJIeK-
TPOMAarHUTHON BOJIHOW. Bektop IloliHTHHra. M3imydeHns 31eKTpOMarHuTHEIX BOJIH. B3auMopeiicteue
JIEKTPOMAarHUTHBIX BOJIH U BelecTBa. [IIkana a1neKTpoMarHUTHBIX BOJIH.

Jluteparypa k Teme 5: [2, c. 9-77, 4, 5]

Tema S. BosinoBast onTuka

Tema 5.1. BomnoBas ontuka. MaTepdepenums cBera. KorepentHoctsh. OOmme ycmoBus
HaOJI0IeHNsT MAKCUMYMOB M1 MUHUMYMOB HHTepdepentuu. uTepdepeHiuy cBeta Ha TOHKUX IUICH-
kax. larepdepometpsl. [IpumeneHre nHTeppepeHIInu CBeTa.

Hudpakuun cera. [Ipunnun [toiirenca — @penens. Audpakiuonnas pemerka. Judppaxuus
pentreHoBckoro uznydenus. Dopmyna Bynsda — bparra.

Tema 5.2. ITonsgpuzanus ceera. [lonspuzanusa npu oTpaxkeHuu cBeta. 3akoH bprocrepa. [[Boii-
HOe nyuenpenomicHue. SABnenne auxpousma. IHonsgpounsl. MckyccTBeHHas onTudeckast aHU30TPOIIHS.
Dddext Keppa. UnkeHepHOE MPpUMEHEHHE MOJISPU3AIMNA CBETA.

Jlutepatypa k Teme 6: [2, ¢. 78-104, 4, 5]

Tema 6. KBanToBasi onTuka. JJieMeHTbI KBAHTOBOH MEXaHUKH.

Tema 6.1. KBanToBas ontuka. TerioBoe u3nyuyeHHe U €ro XapakKTepUCTUKUA. AOCONIOTHO 4ép-
Hoe Teno. 3akoH Kupxroda. 3akon Credana — bonsiimana. Pactipenenenue sHepruu B criekTpe abco-
JIOTHO YEpHOro Tena. 3akoH cMmelieHus Buna. KBanTtoBas runoresa Ilnanka. ®@opmyna [lnanka s
TEIUIOBOrO M3nydeHus. KBaHThI cBeTa — (POTOHBI M UX XapaKTEPUCTHUKA.
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Tema 6.2. ®orosnextpudeckuii 3¢dext. OCHOBHBIE 3aKOHBI BHEIIHETo Gorodddekra. Ypas-
HeHus DUWHIITEHHa 11 BHenmHero ¢oTodddekra U KBaHTOBOE OOBsICHEHHE 3aKOHOB (oTorddexTa.
®otoanemenTsl. DpdexT KomnrToHa.

Tema 6.3. DnemeHTbl KBaHTOBOM MexaHuku. ['mmnore3a ne bpoing. Oneitel J[3BuccoHa u
Jxepmepa. dudpakuus mukpodactun. KoprnycKymnsipHO-BOJIHOBOW Ayallu3M 4acTull BemecTBa. Boi-
HOBasl (PYHKIUS, €€ CTATUCTUUYECKUI CMBICI U YCIIOBHS, KOTOPBIM OHA JOJKHA yJOBIETBOPSTh. COOT-
HoIlIeHUe Heomnpenenennocrei ['eizendepra. Ypasuenue llIpénunrepa. KBantoBas yactuia B 6ecko-
HEYHO ITyOOKOHM OJTHOMEPHOM MOTEHIIUAIBLHOH sME.

Tema 6.4. KBanTOBO-MEXaHWYECKass TEOPUSI aTOMa BOJOPOJIa U BOJIOPOIONOAOOHBIX aTOMOB.
KBanToBanue sHepruu. KBanrossie uncia. KBaHToBaHHE OpOMTAIBHBIX MEXaHMUYECKOI'O U MarHUTHO-
ro MmoMeHTOB. [IpoctpancrBenHoe kBanToBanue. OnbIT llITepHa u ['epnaxa. Cnun snextpona. ITpun-
nun [laynu. [lepuonuyeckas cucremMsl 3J1eMEeHTOB MeHerneeBa.

Jluteparypa k Teme 7: [2, c. 105-168, 4, 5]

Tema 7. OcHOBBI (pM3MKHN TBEPAOTO Tea. JjIeMEHThI (PU3NKU ATOMHOIO0 siApa.

Tema 7.1. Onpenenenue u kiaccupukauus TBEPIAbIX Tesl. Kpucramindeckoe COCTOSHUE.
Amopodnbie Tesna. OCHOBBI 30HHOM Teopuu TBEPABIX Tea. OOBbsICHEHUE 30HHON Teopuel paszzeneHue
TBEPABIX T€J Ha METAJLJIbL, IOJYIIPOBOJHUKU U AUDIEKTPUKH.

Tema 7.2. [TonynpoBOJAHUKN M MX 30HHAsl CTPYKTYpa. DJIEKTPOHBI MPOBOJUMOCTH U IBIPKH.
CoOcTBeHHas IEKTPOIPOBOIHOCTD MOTYIMPOBOIHUKOB M €€ TeMIepaTypHas 3aBUCUMOCTh. DoTodsek-
TpUUYECKHE SBJICHUS B NOJIYIPOBOJIHUKAX. TepMOpe3UCTOPHI.

Tema 7.3. IlpuMecHbie MOJIyIPOBOIHUKH. AKLIEITOPHBIE U JOHOPHBIE ITpuMecH. KoHTakTHBIE
SBJICHUS B IOJIYIIPOBOJHUKAX. DJIEKTPOHHO-IBIPOYHBIN Iepexoa U ero cpoiicraa. IloxynpoBoaHuko-
BBIM AMOJ. TepMOaIEeKTpUYECKUE SBIICHHUS.

Tema 7.4. DnemenTsl Gpu3uku atoMHOro spa. CocraB siapa. SIaepHble CHIIbI U UX OCOOCHHO-
cTH. XapaKTepUCTUKH aTOMHOTO siipa. DHEprus CBsA3U. SIBleHHE painoakTUBHOCTU. Buibl paanoak-
TUBHOTO pacrnaja. 3aKOH paJii0aKTUBHOTO pacnaja.

SAnepubie peakiuu. DHepreTuueckuil 3¢ ekt suepHoi peakuuu. LlenHas snepHas peaxkuus.
SAnepusblil peakrop. Bonpocs! siaepHOi 0€30MacHOCTH. DAEMEHThI T03UMETPUH HOHU3UPYIOIUX H3ITY-
yeHuil. OCHOBHBIE XapaKTEPUCTUKN U HOPMAaTUBHbIE JTaHHBIE.

dusnyeckue U XMMHUYECKHE CBOMCTBA BOAOPOJA Kak dHeproHocurens. HaydHble OCHOBBI BO-
JIOPOJIHOM PHEPTEeTUKH U TEXHOJIOTHH. DKOJIOTHYECKUE TPOoOIeMbl COBpEMEHHOT0 Mupa. [lepcriekTiBsI
UX pelleHus B 21-M Beke.

Tema 7.5. CoBpemenHas pusnyeckas kapTuHa mupa. Mlepapxust CTpyKTypHBIX (popM mMaTepuu.
Oco6eHHOCTH KJTacCUYEeCKOU U Hekaccuueckoil ¢pu3uku. OCHOBHBIE ITAlbl 3BOMIONMU (PU3MKH U CcTa-
HOBJIEHHE HOBBIX (POPM pallMOHATILHOTO MBIIIIJICHUS.

Jlureparypa k Teme 8: [2, c. 168-210, 4, 5]

3.3. [IpakTuyeckue (ceMMHAPCKUE) 3aAHATHS

Ne Tema 3ansaTus O0newm, JIureparypa
n/n gac.
1 2 3 4
1. du3nyecKkre OCHOBBI MEXAHUKU 3 [1, 2, 3,4]
3. Onexrpocratka. [I0CTOAHHBIN JIEKTPUYECKUH TOK 3 [1,2,34]
4. DJIeKTPOMAarHeTU3M 3 [1, 2, 3,4]
5. Komnebanust 1 BOJIHBI 2 [1,2,34]
6. BonHoBas onTuka 2 [1, 2, 3,4]
7. KBanTOBas ontuka. DiIeMEHTHI KBAHTOBON MEXAHUKHU 2 [1,2,34]
8 OcHOBBI (U3HKHU TBEPIOTO TeNA. DIEMEHTHI (PU3UKH aTOMHO- 2 [1, 2,3,4]
O sypa
Hroro: 17




3.4. JlabopaTopHbIe padoThI
JIabopaTopHbie paboThl yueOHBIM IIJIAHOM HE IPETyCMOTPEHBI.

3.5. CamocTosiTeqibHAs padoTa CTyJAeHTa

Ne Buapl camocTosiTennbHON paboThI CTyEHTA O0BeM, yac.
/11
1 W3yuenue nekipmonHoro marepuana (He Mmenee 50% ot o6beMa JISKIIHil) 12
2 [ToaroroBka K nmpakTU4eckuM 3aHsATHAM (He MeHee 50% oT o0bema ayau- )
TOPHBIX MPAKTHUYECKUX 3aHSATUI)
3 [TonroroBka k maboparopHeM padoram (He Menee 50% ot oObema ayau- -
TOPHBIX JJAOOPATOPHBIX 3AHITHI)
Hroro: 17

3.6. KypcoBoii npoekTt
KypcoBoii mpoeKT 1o AMCIUILUIMHE YYSOHBIM IIJIAHOM HE TIPEAYCMOTPEH.

4.00HJ ONEHOYHBIX CPEACTB

4.1 Kputepun U mKajbl Vil HHTErPUPOBAHHON OLIEHKH YPOBHS ¢(hOPMHPOBAHHOCTH
KOMIIeTeHIU I

Cocmasnawowas komnemeHyuu — NOJHOMA 3HAHUL

- HyJIEBOM YpOBEHb: HEBEpPHbBIE, HE APIYMEHTHPOBAHHBIE, C MHOKECTBOM I'pyOBIX OLIMOOK OTBETHI Ha
BOIIPOCHI / OTBETHI Ha JBa BOIIPOCA U3 TPEX MOJIHOCTHIO OTCYTCTBYIOT. YPOBEHb 3HAaHUN HUXKE MU-
HUMAaJIbHBIX TPeOOBAHNUH;

- MUHUMAJIbHBIN YPOBEHB: JAaHbI HE IIOJHbBIE, HE TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI Ha BOIPOCHIL.
VYpoBeHb 3HaHUI HU)KE MUHUMAJIBHBIX TpeOoBaHUM. [lonmyIieHo MHOTO IrpyObIX OIIHOOK;

- IOPOTOBBIM YPOBEHB: JJaHBI HEJIOCTATOYHO MOJIHBIE, TOUHBIE U ApIYMEHTHPOBAHHBIE OTBETHI HA BOIIPO-
cbl. I1110X0 3HAeT TepMHUHBI, ONPENETIECHNS U MOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIECHUS,
NpUHLUIBL. J{oMylieHo MHOTO HETpyObIX OIIMOOK;

- cpelHui ypoBeHb: J[aHbl TOCTATOYHO MOJIHBIE, TOUHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOIIPOCHL. B
LIEJIOM 3HAaeT TEPMHUHBI, OIpPEICNICHUS] U TOHATHS; OCHOBHBbIE 3aKOHOMEPHOCTH, COOTHOIIEHUS,
HOpUHIMIIBL. JIONyIIeHO HECKOIBKO HErpyOBIX OIHOOK;

MIPOJBUHYTHIN ypOBEHb: JaHbl MOJHBIE, TOUHbIE U apIyMEHTHPOBAaHHBIE OTBETHI HAa BOIPOCHI. 3HAET
TEPMUHBI, ONPEACICHNS U MOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILIEHUS, NpUHIMIBL. Jlomy-
[IEHO HECKOJIbKO HErpyObIX OIIHOOK;

- BBICOKMM ypOBEHB: JaHbI MIOJIHbIE, TOYHBIE U aPTyMEHTUPOBAHHBIE OTBETHI HA BOIIPOCHI. 3HAET TEP-

MUHBI, OINpEe/eIeHHs] U MOHATHUS; OCHOBHbIE 3aKOHOMEPHOCTH, COOTHOIIEHUS, MpUHIMUIEI. Jlomy-
IIIEHO HECKOJILKO HETOYHOCTEU.

Cocmaenaowas kKomnemeHyuu — yMeHusi
- HYJCBOW ypPOBEHbB: IOJHOE OTCYTCTBHE IOHUMAHHS CYTH METOIMKH PEIICHUS 3aJaud, JOMYyIIECHO
MHOYKECTBO IPYOEHIIHX OMIHOOK / 3aJaHHsI HE BBITIOTHEHBI BOOOIIIE;

- MUHUMAJIbHBIH ypOBEHB: ciab0oe MOHUMaHHWE CYTH METOIHMKH PEUICHHS 3a7a4H, JOMYIICHBI TpyObIe
ommbOku. Pemennst He o6ocHOBaHBL. He ymeeT ucmnonb30BaTh HOPMATUBHO-TEXHUYECKYIO TUTEpaTy-
py. He opuenTHpyeTCcs B cieMallbHON HAYYHOM JINTEpaType, HOPMaTUBHO-TIPABOBBIX aKTax;

MOPOTOBBIN YPOBEHb: JOCTaTOYHOE MOHUMAHHUE CyTH METOJWKHU PEUICHHUS 3aa4d, JOMYIICHbI OIIHOKH.
Pemiennss He Bcerma 0OOCHOBaHBI. YMeEET HCMOJIB30BaTh HOPMATHBHO-TEXHHUYECKYIO JIUTEPATYPY.
Cnabo opueHTHpYeTCs B CIICMAILHON HAyYHOH JIMTEpaType, HOPMATUBHO-TIPABOBBIX aKTaX;
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- CPEIHHI YpOBEHb: B LIEJIOM IOHUMAET CYTh METOJMKH PEIICHUS 3a/1a4H, JOMYIIEHbI OIMOKH. Pemenus
HE Bcerja 0OOCHOBaHBL. YMEET MCIOJIB30BaTh HOPMATUBHO-TEXHUYECKYIO U CHEHHAIBHYIO HAyIHYIO
JIATEPATYPY, HOPMATUBHO-IIPABOBBIE AKTHI;

- IPOJIBUHYTHII YPOBEHB: B LIEJIOM ITOHMMAET CYTh METOJMKH PEIICHUS 33/1a4H, AOMYIIEHbH HETOYHOCTH.
Crioco0eH 000CHOBaTh pELICHHs. YMEET UCIOJIb30BATh HOPMATUBHO-TEXHUUYECKYIO U CIIELMAIBHYIO
Hay4HYIO JINTEPaTypy, HOPMAaTHBHO-IIPABOBBIE aKTHI;

- BBICOKHMH ypoBeHb: [IoHMMaeT cyTh METOMKM peleHus 3a1aun. CrocoOeH 000CHOBATh pelIeHus. Y Me-
€T MCHOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIICHUATIBbHYIO HAy4YHYIO JINTEpaTypy, MepeoBOi 3a-
PYOEXKHBIH OIBIT, HOPMATUBHO-TIPABOBBIE AKTHI.

Cocmasnanowas komnemeHyuu — 61a0eHue HagblKamu
- HyJICBOW YpPOBEHb: HE MPOJAEMOHCTPUPOBAIl HABBIKU BBIMIOJIHEHUS MTpodeccuoHalbHbIX 3a1a4. cnbl-
THIBA€T CYILIECTBEHHBIE TPYAHOCTHU IIPU BHIIIOJHEHUH OTAEIbHBIX 3aJaHU;

- MUHUMAJIbHBIN YPOBEHb: HE MPOJEMOHCTPUPOBAT HABBIKH BBIMIOJHEHUS MPO(GECCHOHATIBHBIX 3a/au.
HcnpIThIBaeT CyIIECTBEHHbIE TPYIHOCTU IIPU BBIIOJHEHUH OTAEIBHBIX 3aJaHUI;

MIOPOTOBBIN YPOBEHB: BJIAJICET OMBITOM FOTOBHOCTU K MPOGECCHOHAIBHON AEITeIbHOCTH U Mpodec-
CHOHAJIbHOMY CaMOCOBEPIIEHCTBOBAHUIO HA TOPOrOBOM ypOBHE. TpyJOBbIE IEHCTBUS BBIIOIHSET
MEJUICHHO U HEKaue€CTBEHHO;

- CpE€IHUI YpOBEHb: BJIaJEET CPEIHUM OIBITOM TFOTOBHOCTH K HMPO(ECCUOHATBHOU IESTENbHOCTU U
npohecCHOHATLHOMY CaMOCOBEPIIEHCTBOBAHHIO. TpyqoBbIe ACHCTBHS BBIMOJNHSAET Ha CPEAHEM
YPOBHE 10 OBICTPOTE U KaueCTBY;

MIPOJIBUHYTHIN YPOBEHB: BIAJEET ONBITOM U JOCTATOYHO BBIPAXKEHHOM JTUYHOCTHOM T'OTOBHOCTH K
npoeCCHOHATBHON AEATEIBHOCTH U MPOPECCHOHATFHOMY CaMOCOBEPIICHCTBOBaHMIO. BrICTpO 1
KAaueCTBEHHO BBIIIOJIHIET TPYAOBbIE ACHCTBUSA;

- BBICOKHH YpPOBEHB: BIIQJICET OIMBITOM M BBIPAKEHHOCTHIO JIMYHOCTHOW TOTOBHOCTH K IMpodeccro-

HAJIbHOW JI€ATEIbHOCTU U NPO(PECCHOHATBHOMY CAMOCOBEPIIEHCTBOBAHMIO. BBICTPO U KauecTBEH-
HO BBIIIOJIHSIET TPYIOBBIE JEHCTBUSL.

0Ob06wennas oyeHka cghopmupo8anHoCmu KOMnemeHyuul
- HyJIeBO! YPOBEHb: KOMIIETEHIIUU HE CPOPMHUPOBAHBL;
- MUHUMAJIBHBIN YPOBEHB: 3HAUNTEIPHOE KOJIMYECTBO KOMIIETEHITNI HEe COPMUPOBAHO;
- IOPOTOBBIN YPOBEHB: BCE KOMIETEHIIUU C(HOPMUPOBAHBI, HO OOJNBIIMHCTBO HA TIOPOTOBOM YPOBHE;
- CpeTHUH YPOBEHB: BCE KOMITETEHITUU CPOPMUPOBAHBI HA CPETHEM YPOBHE;
- IPOJABUHYTHIM YPOBEHB: Bce KOMIETSHIIMH C(HOPMUPOBAHBI HA CPETHEM WITH BHICOKOM YPOBHE;
- BEICOKHI YPOBEHB: BCe KOMITETCHIIMH C(DOPMHUPOBAHBI HAa BEICOKOM YPOBHE.

4.2 Bonpocsl K JK3aMeHy
1. TIIpeamer ¢uzuxku. ®usuka u Quiocodus. dusuka M TexHUKA. DUNYECKUE «MUPBD».

Mexanuka. Kunematuka marepuanbHOl Toukd. CKOPOCTb. Y CKOpEHHE.

2. Mexanuka. KunemaTnueckue XapakKTepUCTHKH BPAIIATEILHOTO JIBIKEHUS.

3.  Junamuka. [lepBeiii 3akon HetoroHa. MIHEpIIMaIbHBIE CHCTEMBI OTCUETA.

4. Jlunamuka. Macca, umnyinec, cuiia. Bropoii u Tpetuit 3akonsl HptoToHa.

5. JluHamuka BpaliaTeiabHOrO IBUXKEHHS aOCOIIOTHO TBEPJAOTO Tela. MOMEHT CHIIbI, MOMEHT
MMITYJIbCa, MOMEHT UHepUUU. OCHOBHOM 3aKOH IMHAMUKHU BPAIIATEIbHOTO JIBUKEHUS.

6. Mexanuveckass pabora. PaboTa Ha 3JIeMEHTApHOM M KOHEYHOM IEpEeMEIICHHUH (aHAu3).
PaGota ymipyroi cuibl.

7. DOwueprusi. Mexanudeckas odHeprusi. Kunerwdeckas osHeprus (ananmu3). KuneTndeckas
SHEPrHs BPALAIOLIEr0Csl TBEPAOTO TENA.

8. [IlorenmumanwpHast osHeprus. I[loreHnmanbHas dHeprusi ynpyrod nedopmaruu. Cuitbl
KOHCEpBAaTHUBHbBIE U quccunatuBHble. [lonsTHE 0 mone.

9. TlorenmumanpHas sHeprus. ['padudeckoe mpencTaBieHHEe NOTCHIMAIBHOW DJHEPTHUU TIPH
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MTOMOIIIX MTOTEHITUATIBHBIX KpUBBIX. [loTeHIIMambHbIE “SIMBI” U “Oapbephl”.

10. 3akoHbl coxpaHeHUss U HX Poib B (usuke. OOmMI 3aKOH COXpPAHEHUs SHEPTHH. 3aKOH
COXpaHEHUs MEXaHUUYECKOIN SHEPTUH.

11. 3akoHBl cOXpaHEHUS M MX pOjib B (U3MKE. 3aKOH COXPAHEHUS HMIIYJbCa, YNPYTHH U
HEYIpYyruu yaap.

12. 3akoHBI cOXpaHEHUS M HX pojb B ¢u3znke. MoMeHT umiynbca (ompeneneHue). 3akoH
COXpaHEHUsI MOMEHTA UMITYJIbCA.

13. IIpoctpaHcTBO M BpeMs B Kiaccuuyeckod mexaHuke. [IpeoOpazoBanme [Mamwmtes. [IpaBuio
CJIOKEHMSI CKOPOCTEHN B KJIACCUYECKON MEXaHUKe. | paHUIIbI IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.

14. Tlonsitue o kBaHTOBOW Mexanuke. CooTHoONIeHHME HeomnpeaeneHHocTel [elizenOepra.
AHanus.

15. Teopus orHocuTenpHOCTH. [locTynaTel  cleUUaJbHOW TEOPUHM  OTHOCHUTEIIBHOCTH.
OTHOCUTENBHOCTh ~ IOHATHS  OJHOBPEMEHHOCTHM  coObITMM  (moe3n — OifHmuTelHa,  pacuer
HEOJIHOBPEMEHHOCTH COOBITUI). 3aMe/UIEeHHE TEUEHUS BPEMEHU B OBICTPO JBMIKYLIMXCS CHUCTEMax
oTCyYeTa.

16. CrnenmanpHast Teopust OTHOcUTeNbHOCTH. IlpeoGpazoBanue Jlopenua. JlopeHueo
COKPAILLEHUE JITUHBI.

17. DnemeHTHI pensITUBUCTCKON TMHAMUKU. PensTuBucTckas Macca. PensaTuBUCTCKUIM UMITYIIbC.
BTopoii 3aKOH TMHAMUKHU B TEOPUU OTHOCHUTEIBHOCTH.

18. DnemeHTHI peIsITUBUCTCKON JUHAMUKHU. 3aKOH ITPONOPILMOHATILHOCTH MAacChl M SHEPTHHU, €ro
HCII0JIb30BaHUE B TEPMOSIIEPHON U SIIEPHOM dHEPreTHKE.

37. DnexrpoctaTuka. DnekTpuueckuii 3apsa. BzauMoselcTBHE TOYEUHBIX 3apsAI0B. 3aKOH
Kynona (popmyna, mosicuenus).

38. DnexTpuueckoe Moae M €ro CHUIIOBbIE XAPAaKTEPUCTUKM: BEKTOP HAMPSKEHHOCTH, BEKTOP
AJIEKTpocTaTHIecKor HHAYKIMHA. CHITOBBIC JIMHUU. | padudeckoe n300pakeHHe MOJIS.

39. Morennman (onpenenenue, (opmyna, moscHenus). CBA3b MEKIYy HANPSKEHHOCTHIO M
noTeHuaIoM (popMysbl, HOSACHEHUS).

40. Dnextpuueckuii Tok. Cwia Toka W mioTHocTh Toka. DJIC mcrounumka Toka. Ilamenme
HanpsokeHus (popMysibl, TOSACHEHUS).

44. 3akon Oma (¢dopMmyna, HOSICHEHHS). DJIEKTPUUYECKOE CONPOTUBICHHE METaNIOB U €ro
3aBUCHUMOCTB OT TeMIepaTypsl ((OpMYIIbl, TOSICHEHUS]).

45. DnexTpomMarHeTu3sM. MarHuTHOE B3aMMOJIEHCTBUE TOKOB. PaMKa ¢ TOKOM — HHCTPYMEHT JIs
W3Y4YEHHS MarHUTHOT'O T0J1s1. MarHUTHBI MOMEHT PaMKH C TOKOM.

46. BexTop MmarantHOU nHIyKIH. Onpenenenne. CHIoBbIe THHAH, TpaguuecKoe N300pakeHne
MarHMTHOTO TOJIS.

47. BexTop HaNpsHXKEHHOCTH MarHUTHOTO MOJIst. MarHUTHas MPOHULIAEMOCTh CpeJibl (BEIIECTBA).
Hua-, mapa- u peppomMarHeTUKH.

48. 3akon buo-Capapa—Jlaminaca. MarauTHOe TOJIe MPSIMOTO TOKAa KOHEYHOH W OECKOHEUHOU
TUTMHBI (0€3 BBIBOIA).

49. Teopema O NMPKYJISIUH BEKTOpAa HANPSHXKEHHOCTH MArHUTHOTO MOJS MO 3aMKHYTOMY
KOHTYpY (6€3 BbIBOJIa). MarHuTHOE 1ojie 0ECKOHEYHO JJTMHHOTO COJICHOU/IA.

50. JleficTBHME MarHUTHOTO ITOJISI HA TOK. 3aKOH AMIiepa. AHAJIU3 YaCTHBIX CITYYaeB.

51. JleiicTBMEe MAarHMUTHOTO MOJs HAa TOK. KOHTYp ¢ TOKOM B OZHOPOJHOM M HEOJIHOPOIHOM
MarHMTHOM IOJI€.

52. JleiicTBME MarHUTHOTO TOJS Ha ABMKyIuecs 3apsaabl. Cuna Jlopenua. Ananus. [[Buxenue
3apsKEHHON YacTHIIBI B OZIHOPOIHOM MarHUTHOM IIOJIE.

53. [loTok BekTOpa MarHUTHOM HMHIYKIHMH. AHAlM3 YacTHBIX ciydaeB. [loTokocrernieHue.



11

PaboTa 1o nepeMeIieHuIo NpOBOJHUKA C TOKOM B MarHUTHOM TI0JIE.

54. SIBnenue sneKTpoMarHUTHOM MHAYKUMU. CyTh 3KCHEPUMEHTAIbHBIX IPOSBIECHUN. 3aKOH
®apanes. [Ipasuno Jlenna. Toku Dyko.

55. SIBnenue camoumHAyKIMH. MHAYKTHMBHOCTH (ompeneseHue). MHIYKTUBHOCTb COJIEHOMJA.
3akon Dapanest 11 caMOMHIYKIMU. SIBI€HUE B3aUMHON UHIYKIIUH.

56. DHeprust MarHUTHOTO 1MOJIsi. MaTepuabHOCTh MATHUTHOTO TOJISA

57. Konebanms. Omnpenencane u kinaccuduranus. ['apMoOHUYECKHA OCIIIILIATOP (HA TpUMeEpe
COOCTBEHHBIX KOJICOAHHMI HA MPY)KUHE).

58. I'apmonmnueckuii ocipuarop. Kazuynpyrue cuisl. 3agada 0 MaTeMaTHYECKOM MasiTHUKE.

59. CobcTBeHHBIE TEKTPOMArHUTHBIE KOJIEOaHUs B MICAIbHOM KOJIe0aTeIbHOM KOHTYPE.

60. DHeprusi rapMOHHYECKOTO OCHMILIATOPA (HA IpUMEpe MEXaHUYECKUX M DJICKTPOMArHUTHBIX
KoJieOaHui).

61. CnoxxeHue rapMOHMUYECKUX KOJIeOaHUI OJJMHAKOBOIO HAIpPaBJICHUs C OJUHAKOBBIMU YacTO-
TaMH.

62. CnoxxeHHe OAMHAKOBO HAIIPABICHHBIX KOJEOAHWA CO ClIErKa OTIMYAIOUIMMHUCS YacTOTaMHU
(OueHwms).

63. CnoxeHue B3aMMHO NEPIEHANKYIAPHbIX Kosebanuil. durypsl Jlnuccaxy.

64. 3aryxaromme MexaHHYECKHE M 3JEKTPOMarHUTHbIe Konebanus. Juddepenunansnoe ypas-
HEHUE 3TUX KOJIeOAHUM, €ro pelIeHuEe U aHaJIu3.

65. 3aryxatomue KosebaHus. XapakTepUCTUKU 3aTyXaHUs KOJIeOaHUH.

66. Brinyxnenusie konebanus. JuddepennmanbHoe ypaBHeHHE U ero pemieHue. Pesonanc.

67. Bomnnubl. Onpenenenue. [IpogoapHbIe M TONEPEYHbIE BOJTHBI. Y paBHEHHE TUIOCKOW TapMOHH-
YECKOM BOJIHBI U €r0 aHaJIu3.

68. Bousnbl. ®a3oBast ckopocTh BOJIHBI. BoHOBOE ypaBHEHHE.

69. Uneu Maxcsemna. Buxpesoe anexrpuueckoe nose. Ilepoe ypaBHeHne Makcsenia.

70. Wnen Maxkcsemta. Tok cmenienns. Bropoe ypaBHeHne Makcsera.

71. Uneu Maxkcenna. Cucrema ypaBHeHHU MakcBeia.

72. Tlpenckazanue Teopueil MakcBelia 3J1€KTPOMarHUTHBIX BOJIH.

73. DnexTpoMarHUTHbIE BOJIHBI U UX cBoiicTBa. Bekrop IloiiHTMHra. MaTepuanbHOCTh 3JIEK-
TPOMAarHUTHBIX BOJIH.

74. DnekTpoMarHWTHbIE BOJIHBI U UX cBoiWcTBa. M3nyueHue snexTpoMarHuTHbeiX BojH. [lkana
AJIEKTPOMAarHUTHBIX BOJIH.

75. OnTtuka. PazBuTHe npeacraBieHuit o npupone cera. Murepdepenuns ceera. Oduiee ycio-
BHE€ HaOII0IeHUS HHTEPHEPEHIIMOHHBIX MAKCUMYMOB U MUHHUMYMOB.

76. UnTepdepenmus ceera. Onbir FOHTa. ['eoMeTpudeckas pa3HOCTh xona. OnTmueckasi pas-
HOCTb X0/1a. Y CJIOBUE HAOIIOIeHUS UHTEPPEPEHIIMOHHBIX MAaKCUMYMOB U MUHUMYMOB.

77. VntepdepeHus B TOHKUX IJIGHKaX. YpaBHEHUE JJIS Pa3HOCTHU xofa iy4el. [lomocsl pas-
HOM TOJIIMHBI ¥ PAaBHOTO HAKJIOHA.

78. Hudpaknus csera. [Ipunmun [oiirenca—®penens. Metox 300 @penens. dudpakuus ot
nByx mieneit. ludpakiuuonHas pemerka.

79. Tonspuzauus cBeta. /[BoiiHoe myuenpenomienue. SIBnenue nuxpousma. Ilomspusarop u
aHaJINU3aTop.

80. onspuzanus ceera. HTEpEpeHIINS TOMIPU30BAHHBIX JTyUeH.

81. KsanroBas ontuka. DOTOH U €ro XapakTepUCTHKH.

82. TemnoBoe u3inyueHue. XapaKTepUCTUKU JTyUEHCIyCKAaTEIbHOM, MOTIOMATEIbHOW U OTpaXka-
TEJIBHOM CIOCOOHOCTH TEl.

83. AoGcomoTHO yepHOe Teno. 3akoH Kupxroda.

84. 3aKOHOMEpPHOCTH W3ITy4eHHUsI a0CONIOTHO 4epHoro Tena. 3akoHbl Credana-bompiiMana u
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Buna.

85. Unes ne bpoiinsa. KopmyckynsipHo-BonHOBON ayann3M MaTepuu. COOTHOIIEHHE HEOopese-
nenHocrel ['eiizenOepra.

86. BomnoBas ¢pynkums. E€ cBolicTBa 1 HOpMUPOBKA.

87. YpaBuenue lllpeaunrepa ans cTallOHApHOTO COCTOSHUSA. 3ajada 00 JIEKTpOHE B OEcKo-
HEYHO ITyOOKOH MOTEHIUANbHOM siMe. KBaHTOBaHME YHEPTUU.

88. KBanroBo-mexaHHueckas TeopHs atoMa Bogopoaa. CHEKTpbl M3IY4YEHUS M MOTJIOIIEHHS
aToma Bojopoja. KsantoBanue sHepruu. I’ maBHOE KBAHTOBOE YHUCIIO.

89. KBanToBaHue opOUTATILHOTO MEXaHUYECKOTO U OPOUTATLHOTO MarHUTHOI'O MOMEHTOBJJIEK-
TpoHa. OpOuTaIbHOE KBAHTOBOE YHCIIO.

90. MarnuTHOE KBaHTOBOE 4nCiO0. [IpocTpaHCTBEHHOE KBAaHTOBAHHUE.

91. PacnpeneneHue 31€KTPOHHOM IIIOTHOCTH B aTOME.

92. CnuH snekTpoHa. CIUHOBBIM MarHUTHBI MOMEHT 3JIEKTPOHA.

93. Ilpunnun ITaymu. [[03BOJIGHHBIE COCTOSHUS JJIs AJIEKTpoHA B atoMe. [lepmomudeckas cu-
cTeMa IEMEHTOB MeHerneesa.

94. Onrtuueckue KBaHTOBBIE TeHepaTopbl. Metos Tpex ypoBHeil. [lpuniun aeiictBust pyOuHo-
BOro jasepa. [[pumenenue na3epos.

95. OcCHOBBI 30HHOW TEOPUH TBEPABIX TeJ. BOZHUKHOBEHHE PHEPTrEeTHUECKUX 30H Ipu 00paso-
BaHUU KpUCTAJUIA. 30HHAS CTPYKTYpa MPOBOJIHUKOB, IOJYIIPOBOJHUKOB, TU3IEKTPUKOB.

96. dusuka meramuioB. CBOOOAHBIC SNIEKTPOHBI, UX SHEPTUs U SHEPreTU4eckuil crekrp. OyHk-
uus pacnpenenenus Gepmu—/lupaka u ee aHaus.

97. DnexTpoHHBIE CBOWCTBA METAIIOB. KBaHTOBAast TEOPHUS SIEKTPOIPOBOAHOCTH. DICKTPOHHAS
U pPelIeTOYHAas TEIUIOEMKOCTh METAIIIIOB.

98. TepMmoaieKkTpuUecKue sIBICHUS. BHEIIHAS KOHTaKTHasl pa3HOCTh MOTEHIUAN0B. BHyTpeHHs s
KOHTAaKTHAasi pa3HOCTb IIOTEHIIUAJIOB.

99. CocraB u XapaKTepHCTHKa aTOMHOTO sijipa. JledhekT Macchl. DHEprusi CBsI3U siep.

100.EcrecTBeHHast paIiOaKTUBHOCTh. 3aKOHBI cMeleHHsI. KnHeTHuecknii 3aK0H paJii0aKTHBHO-
ro pacnaja. [lepuon nomypacnana.

101.Dusnueckue OCHOBBI aTOMHOM 3HEpreTuku. ['ereporeHHslt sepHblil peakrop. [lepcnexTu-
BBI SIIEPHON PHEPTETUKH B MHpE.

102. ®usmueckue OCHOBHI TEPMOSIIEPHOH dHepreTUKH. TokaMak. 3a1a4i MaTepUaoOBEICHUSI.

103.Pusnueckue 0CHOBBI BOIOPOIHON sHepreTuku. Bogopoa kak sHepronocutens. CoaHEYHO-
BOJIOPOJIHAs U BETPO-BOAOPOAHAs SHEepreTHKa. [Ipobaembl 3K0I0ruy B MUpE U MYTH UX PEIICHUS.

104.KBanToBbie uncna. [Ipuanumn [laymm. Cucrema J03BOJICHHBIX COCTOSIHHN JISl DJIEKTPOHOB B
atome. [lepnoanueckuii 3axkon JI.M11. MenneneeBa u ero ¢puzndeckas TpakTOBKa: ATOMHOE SIIpO. DIIeK-
TPOHHBIE 00O0JIOUYKH M MPUHLIUIIBI UX 3aII0JIHEHHS 3JIEKTPOHAMHU C POCTOM IJIABHOTO KBAaHTOBOTO YHCIIa
n. Hamucats pacnpenenenue a1eKTpoHOB (1o 0b6onoykaM) B atomax metauioB: Li, Be, Na, Mg, Al, K,
Ca, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Mo, Ag, Sn. (3ToT Bompoc OyJeT B KaXJI0M OWIETe — CaMOCTOsI-
TeJbHas JOTIOJHUTEIbHAS TPOpadoTKa. )
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4.3 Tlpumep 3K3aMeHAIHOHHOTO OUIeTA

I'OYBIIO «/loHenkuii HAUMOHAJBLHBIN TEXHUYECKH YHHUBEPCHUTET»

YpoBeHb BhICIIEro MPo(hecCHOHATLHOTO 00pa30BaHNUS: OakayiaBp
(6akanaBpuaT, CrielUAIMTET, MATHCTPATYPA)
Hanpasiienue noaroToBku (CrenuaibHOCTh): 01.03.04 «IIpukiagHas MaTeMaTHKa»
(xof, Ha3BaHUE)

Hampasiennocts (mpoduis): [IpuknasHas MaTeMaTHKa ¥ KHOCPHETHKA,

busnec-ananuTrka GUHAHCOBBIX CUCTEM

(Ha3BaHME)
Cemectp: |
YyeOHas TUCIUILINHA: OU3UKA
BUJIET Ne

1 Kunematuka marepuanbHOi Touku. CKOpocTh, yckopeHue. TaHreHInaibHoe U HOpMaibHOE yCKOpe-
. HHE.
2. Kak n3MeHHuTCs 3JIeKTPOEMKOCTh INIOCKOI0 KOHJIEHCATOpa, €CIIH IUIOIIA b YBEIHMUUTH B 2 pasa, a pac-
CTOSIHME MEXJly HUMU YMEHbIIUTH B 6 pa3? Pemienue 3a1aun NpuBECTH.

1. Veenuuwutcs B § pa3 2. YMmeHbIIUTCS B 8 pa3

3. YBenmuuTcs B 3 pasza 4. YMenbmTcs B 3 pasza

5. VYBemuuutcs B 12 pas

3. IIporon B marHuTHOM nosie ¢ unaykuuen 0,01 Ti onucan okpyxHocTh paguycoM 10 cm. Haittu

CKOpOCTh MPOTOHA.

4. llap xaTtuTcs O rOpU30HTANIbHOM noBepxHOCTH. Kakas u3 Gopmyn BelpakaeT MOJHYIO KHHETHYe-

CKYI0 3Hepruo storo mapa? O6ocHoBath. PacumngpoBaTh BXOASAIINE CUMBOJIBI.

2 2 2 2 2 2
2 2 2 2 2 2
S. 3BYKOBBIE KOJIEOAHNUs1, UMEIOIIME YaCTOTy Tl M aMIIuTyny A = 0,25 MM, pacpocTpaHsoTcs B

Bo3ayxe. [Inuna Bonubl cM. Haiftu: 1) ckopocTh pacnipocTpaHeHus KojebaHuii, 2) MaKCHUMaIbHYIO CKO-
POCTB 4acTHUILl BO3yXa.

VYTBepkIeHO Ha 3aceJaHUH Ka(eapsl bu3uKn

(HanMmeHoBaHWe Kadeapbl OTHOCTHIO)

[IpoTokon
3aB. kadeapoii Bonkos A.D..

(moxnuck) (®.11.0.)
DK3ameHaTop Casuenko E.B.

(moamuce) (®.1.0.)
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4.4 Kpurtepuu onleHUBaHHUS
KPUTEPUU
OLICHUBAHMSI SK3aMEHAIIMOHHON paOOThI M BHICTABJICHHUS YK3aMCHAIIMOHHOM OIICHKH
no aucuuiumHe «Ouzrkay
JUTs1 00YYarOIIUXCs [0 HAIPABJICHUIO TIOJITOTOBKU
01.03.04 «IIpuknagHas MaTeMaTHKa
(manpaBienHocTs (poduis): «[IpukinagHas MaTeMaTHKa U KHOSPHETHKAY,
«bu3Hec-aHaMTHKA PUHAHCOBBIX CHCTEM)

B kxaxxiom Ounete comepxkuTcs 1 TeopeTH4ecKuX BOMPOC, OJHA 3a7a4a U TPU TECTOBBIX BOIPO-
ca. 3aJaHusIM MPUCBAUBAIOTCS cleayrone BecoBbie kodddunuentsr: 0,3; 0,4 u 0,1; 0,1;0,1. Cymma
BECOBBIX KOI(PPHUIIMEHTOB paBHA €AMHHUIIE.

OTBeT Ha Kaxa0€ 3amanue onennBaercs o 100-6anpHOM mIKane.

B cnywae teoperuueckoro 3amaHusi oueHka «100» craBuTCsS B ciiydyae MOJHOTO CHCTEMHOIO
packpeITHs Bompoca 0e3 KakuX-TuO0 HETOYHOCTEH. baylibl CHUMAIOTCS, €CITM B OTBETE YITYIICHBI Ka-
Kue-1100 BTOpOCTeneHHble MOMEHTHI (10 10 6aiioB), AOMYIIEHbl HECYIIECTBEHHBIE HETOYHOCTHU (10
10 6amioB), TOMYIICHBI CYIIECTBEHHBIC HETOYHOCTH IIPH MTPABIIIBHOM OTBETE B IIEJIOM (710 25 0alioB),
Ipy HEOCTATOYHOM IPEJICTABICHHH MaTephaiioB (0aibl CHUMAIOTCS KaK MPOLEHT HEAOCTAOIIETO
MaTepuaia ¢ yueToM ero 3HaUuMMOCTH).

B cnydae 3amaum onenka «100» cTtaBUTCS B ciydae MPEACTABICHUS MOJHOTO PEIICHUS C Tpa-
BUJILHBIM XOJIOM M TOYHBIM OTBETOM, IIPH BEPHOM yKa3aHUU €IUHUILl U3MEPEHHS BCeX (PU3NYECKUX Be-
JUYUH U BBIMOJHEHHOM TOJHOM aHaIM3e Pe3yJabTaroB (eciu Tpedyercs). bamnsl cHuMaroTes, ecinu B
pEIIeHUH eCTh HECYIIECTBEHHbIE HETOYHOCTH, HE MOBIUSABIINE Ha pe3ynbTar (10 15 6aioB), HEeBEpHO
yKa3aHbl WIM HE YKa3aHbl SAMHULBI M3MEpeHHs (pu3ruecKkux BeanuuH (10 15 6amioB), momymeHs! oT-
NENbHbIE HETOYHOCTH B XOJIE PELICHUs, He MCKA3UBIINE XOJ pEIIeHUs B 1enoM (1o 25 6anioB), He-
TOYHOCTb YHCJICHHBIX Pe3yabTaToB (10 15 6amioB), ommOku B aHaM3e pe3yabTaToB (10 20 6aioB).

HroroBas oreHka 3a SK3aMEH PaCCUUTHIBAETCS KaK CyMMa MPOU3BEIACHHI OLIEHOK 33 KaXKII0e
3a/laHue Ha UX BECOBOM KO3(PPUIMEHT.

YTBepKIeHO Ha 3aceJaHuu Kadeapbl ¢duznke
(HanMeHOBaHME Ka(eapbl MOTHOCTHIO)
IIpoTokon No oT
3aB. xadenpoi Bonkos A.®.
(Tomrcsk) (©.1.0.)
DK3aMeHaTop Caguenxo E.B.
(moamuce) (®.1.0.)

4.5 Kpurepuu TeKyuiero onpoca Ha NpaKkTHYeCKHX 3aHATHSAX
Ha npumepe remsl «BOJIHBD»
1. Bonubl
1.1 ITpumepsl BOITHOBBIX ITPOLIECCOB
1.2 TToHsATHS O BOJIHOBBIX MpOIlEccax
1.3 MexaHn4eckue 1 3JIEKTPOMEXaHNYECKHUE BOJHBI
1.4 Mexanu3Msl pactipocTpaHeHus BosiHbl. Kimaccudukariys BoiH
1.5 XapakTepuCTUKHU BOJTHBI: aMIUTUTY/a BOJIHBI, 4acTOTa KOJIEOaHUH,
JUIMHA BOJIHBI, BOJTHOBOI BEKTOP,
CKOPOCTb PacCIpOCTPAHEHHUs BOJIHBI.
2. BonHoBo€ ypaBHEHME
2.1 Ilony4yeHue ypaBHEHUsI Ha MPUMEPE MIIOCKON BOJTHBI
2.2 O61iee BOIHOBOE ypaBHEHHE AJIsl CPEPUUECKOM BOIHEI
2.3 Ananu3 u e€ pelieHue
3. DHeprus ynpyroi BOJIHBI



15

3.1 O6beMHast IOTHOCTh SHEPTHH
3.2 ITonsTue o noToke
3.3 IInoTHOCTH NOTOKA 3Hepruu. Bekrop YMoBa
4. DNeKTpOMAarHUTHbHIE BOJIHBI
4.1 BosnHoBO€E ypaBHEHME
4.2 Pemienue ypaBHEHUE
4.3 Ilnockas aeKTpoMarHuTHasi BOJIHA
4.4 CBs3b MEXKIY aMIUTUTyAaMU 3HaueHusiMu BekTopoB E n H
4.5 O6bemMHas MIOTHOCTh YHEPIHU 3JIEKTPOMArHUTHOW BOJIHBIL. Bek-
Top YMoBa-Iloittunra
5. MaTepdepentius BorH
5.1 IloHsITHE O KOTE€PEHTHBIX BOJIHAX
5.2 Ycnosue max u min uaTepdepeHIy BOJIHBI
5.3 [loHsiTHE ONTHYECKOM pa3HOCTH X0/4a
5.4 Tlpumepsl HAOIOICHHSI IBIICHHUSI MHTEPPEPHITUH

Texkymmii KOHTPOJIb 3HAHUI CTYACHTOB MPOU3BOAUTCS BO BPEMsI KOHTPOJIbHBIX ONPOCOB B XO-
Jie IPOBE/ICHUS TPAKTUUYECKUX 3aHATUH.

[IpomexyTouHAasi aTTeCTALMSA 10 PE3yIbTaTaM OCBOCHUS JUCHMILTUHBI B CEMECTPE MPOBOAUT-
csi B pOopMe CEeMecTpOBOro dK3aMeHa B cOOTBeTCTBHH ¢ «[lomokeHnem 00 opraHm3anuu y4eOHOTrO
npouecca B J[OHEIIKOM HAIMOHATHHOM TEXHUYECKOM YHUBEPCUTETE)», YTBEPKIECHHOM IPUKA30M
JouHTY ot 02.05.2018r. Ne 337-14.

[Ipu ompeneneHus ypoBHS 3HaHHWM CTYACHTOB IMPENOJABATENb PYKOBOJCTBYETCS KPUTEPUSIMU
OLICHKH 3HAHUM, SBJISIOLIUMUCS COCTABIISIIOIIEH yueOHO-METOINYECKOT0 KOMITJIEKCA AUCLIUIIIIMHABI.

4.6. KypcoBoii npoekT (padoTa), HHAUBHAYAJbHOE 3aJaHNe
KypcoBoii mpoekT (pabota) no aucuuruinae «Dusnka» yaeOHbIM MIJIAHOM HE MPEIyCMOTPEH.

5 PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHast JuTEepaTypa

1. Bonkos, A. @. Kypc ¢usuku [DnexkTpoHHBIH pecypc] : yuel. mocobue s o0ydaro-
muxcs 00pa3oBar. yupexaeHuil Beicul. mpod. oopazoBanus. B 2 1. T. 1 : dusuveckue 0CHOBBI Mexa-
HUKU. MonekyisipHas GU3uKa 1 TepMOJANHAMUKA. DIeKTpocTaTuka. [IoCTOSHHBIN 2JeKTpUYECKUi TOK.
Onektpomaretusm / A. @. Bonkos, T. I1. Jlymnuena ; TOYBIIO «IOHHTY». — U3n. 2-e, ucnp. u
norr. — OnekTpoH. naH. (1 gaitr). — Howenk : JJOHHTY, 2019. — 100-netuto JJoeHTY mocesimiaercs. —
Cucrem. TpeboBanusi: Acrobat Reader. URL: http://ed.donntu.ru/books/19/cd9104.pdf

2. Bonkos, A. ®. Kypc ¢usuku [Dnexrponssiii pecypc]| : ydued. mocobue mis odydaro-
muxcst o0pa3oBar. yupexaeHuil Boicul. mpod. oopasosanus. B 2 1. T. 2 : Konebanus u Boausl. Boi-
HOBas M KBaHTOBAs OINTHKA. DJIEMEHTHl KBAHTOBOW MeXaHUKH. OCHOBBI (PH3UKH TBEPJOTO Teya. DJe-
MeHTbI pu3uKu aroMHOTO s1pa / A. @. Bonkos, T. I1. Jlymnuesa ; TOYBIIO «IOHHTY». — Uzn. 2-e,
ucnp. u Jom. — DnekTpoH. naH. (1 ¢ain). — Houenk : JJOHHTY, 2019. — 100-neturo {oaHTY mnocss-
mraercst. — Cucrtem. TpeboBanus: Acrobat Reader. URL: http://ed.donntu.ru/books/19/cd9105.pdf

I1. lonosiHUuTEIbHAS JMTEpPaTypa

3. Jlymnuesa, T. I1. Ilpaktukym no ¢usuke. Pemenue 3agau [DneKTpoHHBIA pecypce] :
yae0.1mocobue mjisi CTYJAEHTOB WHXK.-TEXH. CHEIMATbHOCTEH BhICHI. y4eO. 3aBenenmii . B 2 T. T. 1:
@usnuecKkue OCHOBbI MEXaHUKU. MoiiekynsipHas (Gu3uKa U TepMOJMHAMUKA. DieKTpocTaTtuka. [lo-
CTOSTHHBIM ~ dnekTpudyeckuid Tok. Onekrpomarnerusm / T.II. JlymmumeBa, H. M. Pycakosa,
A. ®@. Bonkos. — DnektpoH. AaH. (1 ¢aiin). Honenxk : Texnomapk JOHI'TY «YHUTEX», 2017. —


http://ed.donntu.ru/books/19/cd9104.pdf
http://ed.donntu.ru/books/19/cd9105.pdf
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Cucrem.TpeboBaHuUA ! AcrobatReader. — Pexum JIOCTyMa: URL:
http://ed.donntu.ru/books/17/cd7846.pdf
4, Jlymmniuesa, T. I1. Tlpaktukym mo ¢usuke. Pemenue 3amayd [DnekTpoHHBIA pecypce] :

y4e0.1mocobue sl CTYICHTOB MHK.-T€XH. CIEIUaIbHOCTEH BhICII. yueO. 3aBefaeHui : B 2 T. T. 2: Ko-
nebaHus W BOJIHBL. BOHOBas M KBaHTOBAs ONTHKA. DJIEMEHTHl KBAHTOBOW MexaHWKU. OCHOBHI (hu-
3UKHM TBEPAOTO Tena. DnemeHThl ¢u3uku aromuoro supa / T.II Jlymnuea, H. M. Pycakosa,
A. @. Bonkos. Dnektpon. naH. (1 ¢aiin). Houenk : Texnomapk JOHI'TY «YHUTEX», 2017. — Cu-
CTEM.TpeOOBaHUS ' AcrobatReader. - Pexum JIOCTYyIIA: URL:
http://ed.donntu.ru/books/17/cd7847.pdf

6 YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCIUIIJINHBI

Y4eOHo-MeTOAUYECKHE U3IaHNs, pa3padoTanHbie B JJonHTY:

o. Meronudeckue yka3zaHUs K BBITIOJHEHHIO J1a00paTOPHBIX paboT 1o (U3MKe : it 00Y-
YAIOIIUXCS BCEX CHEIHATbHOCTEH M HAIpaBJICHUN MOJATOTOBKUA MO 00pa3oBaTENIbHBIM IMpPOrpamMmam
«crienuanuteT» u «bakanaspuaty / TOYBIIO
«1OHHTVY», Kad. pusuku : coct.: T. IL. Jlymnuena, A. ®@. Bonkos. — [Joneux : JOHHTY, 2021. —
Cucrem. TpeboBanus: Acrobat Reader. — 3ari. ¢ Tutyn. skpana 172 cr (IIporokon Nel4 ot 16.12.2021)
. (mocTym yepes TMYHBIN KaOUHET CTYACHTA).

6. Meronudeckue yKa3aHus 1O BBITIOJHEHUIO HHIUBUIYATbHBIX 3aIaHUN 110 QU3UKE : JIIS
oOyJaromuxcs 3a04HOi (HhopMbl 00yUeHHs BCEX CHEHATbHOCTEH M HAMpPaBICHUI MOATOTOBKHU IO MPO-
rpamMmmaM «crenuanurtery u «OakamaBpuaty / ['OYBIIO «JOHHTY», xad. pusuku ; cocrt.:
T. I1. Jlymnuesa, A. ®@. Bonkos, A. B. Betunnos. — Jloneux : IOHHTY, 2021. — Cucrem. TpeGoBaHus:
Acrobat Reader. — 3ar. ¢ Turyi. skpana. 78 cr (IIpotokon Nel4 ot 16.12.2021) . (moctym uepe3 nud-
HBI KaOWHET CTY/IeHTA).

1. Mertoanueckue ykazaHUs JUIsl CAMOCTOSITEIbHOM PabOThI CTYIEHTOB MO Kypcy oOmei
busukn [DneKTpoHHBIN pecypc] : (st cTtyneHToB Beex cnernuanbHocTel) / TOCYJAPCTBEHHOE
OBPA3OBATEJIbHOE YYPEXJIEHWE BBICHIEI'O TTPO®ECCHUOHAJIBHOI'O OBPA30OBA-
HU "JIOHELIKUI HAIITMOHAJIbHBIM TEXHUYECKU YHUBEPCUTET", Kabenpa dusuky ;
I'OYBIIO "JOHHTVY", Kad. ¢usuku ; [cocT.: B.A. T'onbmos u ap.]. — 300 K6. — loneuk : TOYBIIO

"HOHHTY", 2019. - 1 ¢aiin. —  Cucrem.  TpebGoBanusi:  Acrobat  Reader.
http://ed.donntu.ru/books/20/m4843.pdf
8. MeTtoudeckue peKOMEHIAINH JUISI CAMOCTOSTEIIBHON paOOThHI CTYICHTOB TIO JUCITH-

winHe "®usnka : 1 oOyyaronuxcs 1o HanpasiaeHusM noAarotosku 01.03.04 "IlpuknagHas marema-
tuka", 27.03.03 "Cucremuslii ananus u ynpasienue", 02.03.03 "MaTtemaruueckoe odbecrieueHue 1 aj-
MUHHCTpUpoBaHue HHpopmanoHHbIX cucteM" / TOYBIIO "AOHHTVY", Kad. ¢usuku ; coct.

E. B. CaBuenko. - Jlonenx : TOYBIIO "JOHHTVY", 2022. - URL.:
http://ed.donntu.ru/books/22/m8712.pdf

JJIEKTPOHHO-UH(OPMALMOHHBbIE PeCypPChI
OBC JOHHTY - http://library.donntu.ru
3BC IPR SMART — http://www.iprbookshop.ru.


http://ed.donntu.ru/books/17/cd7846.pdf
http://ed.donntu.ru/books/17/cd7847.pdf
http://ed.donntu.ru/books/20/m4843.pdf
http://ed.donntu.ru/books/22/m8712.pdf
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7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJINHBI

7.1. JIeKIIMOHHLIE 3aHATHSA

VYuebnas aynutopust Ne3.304, yueOnsiii kopiryc Ne3, niisi mpoBeJeHUS 3aHATUN JIEKIIMOHHOTO
TUTIA, TPYIIIOBBIX U WHAMBHUIYAIBHBIX KOHCYIBTAI[UH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOH aTTe-
cranuu (MynbTUMeAnitHOe obopynoBanue: HOyTOYK (OC - Windows 8.1 Professionalx86/64 (akanme-
muueckas mnoxanucka DreamSparkPremium), LibreOffice 3.3.0.4 (nmuuensus GNULGPLV3+ wu
MPL2.0), MynbTUMEAUNHBIA MPOEKTOP, SKPaH; CICHHATM3UPOBaHHAS MeOelb: OCKa ayauTOpHas,
CTOJIBI ayTUTOPHBIC, CTYJIbsl YUCHUYECKHE; IEMOHCTPAIMOHHBIE CTCHIbI U TUIAKATHI).

7.2. llpakTHYecKHe 3aHATHSA:

1. Crennanu3upoBanHas yuyeOHas jJaboparopuss MEXaHUKHA U MOJeKyJsipHOor (u3uku Ne3.201,
yueOHbI Kopryc Ne3, myist mpoBeIeHUs 3aHATHI CEMUHAPCKOTO THIIA, JTA0OPATOPHBIX PadOT,IPYIOBBIX
Y VUHJIUBUAYaJbHBIX KOHCYJIBTAIMI, TEKYIIET0 KOHTPOJS U MPOMEXYTOUHON aTTecTaluu (CHeluain3u-
poBaHHast MeOelb: JOCKa ayIUTOpPHAs, MAPThI, IEMOHCTPAIMOHHBIC CTEH/IbI U IUIAKATHI, TEXHUYECKHE
BEChl, HA0Op Pa3HOBECOB, MUKPOMETP, IITAHTCHIIUPKYIIb, TPAHCIIOPTHP, CEKYHAOMED, JINHEIKA, MallliHA
ATByJ1a, 3JICKTPOHHBIC CEKYHIOMEPHI, OJIOK TUTaHus, MasiTHUKH O0epOeka, HaOOPHI TPY30B, yCTaHOBKA
JUIA U3y4YeHHsl yJapa IIapoB, SJIEKTPOJBUTATENb, TUHAMOMETP, CYETYMK OOOPOTOB, IITAHTCHUIUPKYJIb,
CEeKyH/IOMEp, MepEeKyIaiiHa ¢ YCTAHOBJICHHOW Ha HEH MPOBOJIOKOHM, HAOOp Tpy30B, MHIAMKATOP, MUKPO-
METp, MHIUKATOP, IITaHT€HLIUPKYJb, TEPMOMETP, Hacoc KOMOBCKOro, BakyyMMETp, aHATUTHUECKUE Be-
CBI, Pa3HOBECHI, TUTEJIb C OJIOBOM, TI€Ub, TEPMOIIAPa, CEKYHIOMEpP, CTCKIISTHHBINA OayoH, U-o0pa3Hbrii
MaHOMETp, HACOC, CEKYHIOMEP, HMIUHIP C UCCIEAYEMOIl JKUIKOCTBIO, CEKYHIOMED, aHATUTHUECKUE Be-
Chl M Pa3HOBECHI, MUKPOMETp, YCTAHOBKA JIs ONpeeieHuss Ko3PPUIueHTa moBepXHOCTHOTO HATSKE-
HUSI, YCTAHOBKA JUIA oTpeeieHus Ko3dduiineHTa BHyTPEHHETO TPEHHUS).

2. Crienmanu3upoBaHHasl yueOHast 1aboparopHs 3eKkTpudectBa U MarHetusma Ne3.204, yaeOHbIi
kopryc Ne3, niisi IpoBeAECHUS 3aHATUI CEMHUHAPCKOTO TUIIA, JJAOOPAaTOPHBIX paboT, TPYNIOBBIX U UHIUBU-
JyaJIbHbIX KOHCYJIBTAIIMH, TEKYLIEr0 KOHTPOJIS M MPOMEXKYTOYHOM aTTecTaluu (crnenuaau3upoBaHHas
MeOelb: JoCKa ayAuTOpHasl, MapThl, IEMOHCTPAIIMOHHbBIE CTEH/Ibl U TUIAKaThl; HCTOUYHUK TOKA, BOJIBTMETP,
rajgibBaHOMETP, HaOOp IEKTPOJIOB, HAOOP KOHEHCATOPOB, MUKPOBEOEPMETP, BOJIBTMETP, IOTEHIIMOMETD,
MCTOYHMK TOKAa, TTOJICTaBKa C HATAHYTHIMHU IIPOBOJIAMU, aMIIEPMETP, BOJIBTMETP, UCTOUYHHK TOKA, PEOXOP/I,
raJbBaHOMETP, Mara3uH CONPOTUBIICHUH, HCTOYHUK TOKA, HarpeBaTellb, TEPMOMETP, BOJILTMETP YHUBED-
canbHbIil B7-21A, UCTOYHUK 3.1.C., aMIIEpMETpP, BOJIBTMETP, PEOCTaT, FajIbBAHUYECKUM AJIEMEHT, MUKPO-
amIiepMeTp, MUKPOBOJIBTMETP, MIEPEMEHHBII pe3UCTOp, OJIOCOBOM MarHUT, Oyccoilb ¢ KOMIIACOM, CEKYH-
JIOMEp, TaHT€HC-TaTbBAaHOMETP, aMIIEPMETP, PEOCTAT, UCTOUHHUK TOKA, TOPOUJL C KETIE3HBIM CEpJICUHUKOM,
uctoyHuk nuranuss BC-27M, u3MmepuTenbs MarHUTHOM MHIYKIMH, TOJKOBOOOPA3HBINA AIIEKTPOMArHUT,
SAKOpb C HabOpOM Ipy30B, aMIIEpPMETpP, PeocTar, MOAKOBOOOPA3HbIM MarHuT, U3MEPHUTENbHAs KaTyIlKa,
MHKpOBeOEpMETp, MUKpPOAMIIEpPMETp, HarpeBaTelb, TEPMOIapa, MUKPOBOIBTMETD,(IEKTPOHHBIA OCIHII-
aorpad, amrnepmeTp, BOIbTMETP, UCTOUHUK MMUTAHUS, SIEKTPOHHAS JIaMIIa, COJIEHOU I, ICTOYHUK MTUTAHUS,
amIiepMeTp, BOJIBTMETP, 3JIEKTPOHHBIN ocumiuiorpad, BOJIBTMETP, UCTOUHHMK NMUTAHUS, MasTHUK, CEKyH-
JIoMep, TIPUCTIOCOOICHHUE IS OTIPEICIICHUs IIeHTpa Macc, PU3NIecKuii MasTHUK, Habop aemmdepos, ce-
KyHAOMEp, PU3NYECKHI MasTHUK, IITaHTCHIUPKYJIb, CEKYHIOMEp, IEKTPOHHBINA OCIiorpag, renepa-
TOP UMITYJIbCOB, KOJIEOATENbHBIN KOHTYpP, HICTOYHUK HAIPSDKEHUS, TOTEHIIMOMETP, BOJIBTMETP, MUKPOaM-
niepMeTp, CEKYHAOMEp, TeHEpaTop 3ByKOBOW YaCTOThI, MUKPOAMIIEPMETP, KOJIeOaTeTbHBIN KOHTYP).

3. Crienmanu3upoBaHHast yueOHast 1aboparopus onTuku U ¢usuku tBEpaoro tena Ne3.207, yued-
HbIN Kopiryc Ne3, 1y1si mpoBeeH sl 3aHATHI CEMMHAPCKOro TUIA, JIAOOPAaTOPHBIX paboT, TPYNIOBBIX U UH-
JMBUIYaTbHBIX KOHCYJIBTAIMH, TEKYILETO KOHTPOJISI U MPOMEXKYTOUHOM arrecTaluu (MyJIbTUMEAUIHOE
000py10BaHNE: KOMITBIOTEP, MOHUTOP; CIIELMATM3UPOBaHHasi MeOelIb: 10CKa ayAUTOpHAs, MapThl, I€MOH-
CTpAILlIOHHBIE CTEHBI U IUIAKAThI, HJICKTPUYECKasl JIaMIIOUKa, (POTORIIEMEHT, JIOKCMETP, 3epKallbHbIN
rajbBaHOMETP, JINH3a, OCBETUTENb, MUKPOMETPUUYECKUI BUHT, CBETOQUILTPBI, FOHUOMETP, TU(PPaKIINOH-
Has peIIeTKa, CBETO(PUIbTPhI, ONTUYECKAs CKaMbsi, OCBETUTENb CO ILEINbIO, AU(PAKIHOHHAS PELIeTKa,
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CBETO(MIIBTPBI, caxapuMeTp, TPYOKH C pacTBOpaMH caxapa, TOHHOMeTp-criekTpomerp I'S, crexnsHHas
npu3Ma, JlaMIa HakaJlMBaHUs, CBETOMWIBTPBI, ONTUYECKUN MUPOMETp, JIaMIla HAaKaJIMBaHUs, BATTMETP,
aBTOTpaHc(hopMaTop, ra30BbIii HHTEPPEPOMETP, HACOC, BOASHON MaHOMETP, CTEKIISTHHBINA OAJUIOH, BaKy-
ymHBIN (poTornteMenT CYB-3, HCTOUYHUK NMUTaHKSI, MEKPOAMIIEPMETP, JIFOKCMETP,ITproop YM-2, BBICOKO-
BOJILTHBIN TeHeparop CriekTp-1, pTyTHas, HEOHOBAs W BOJIOPOJIHAS JIAMIIbI, T€TMO-HEOHOBBIH Jla3zep, Ju-
(bpakioHHas penieTka, noaspou, (GoTodIeMeHT, BaKyyMHbINH (JOTO37I€MEHT, HCTOYHUK MTUTAHUS, MUKPO-
amIiepMeTp, BOJIBTMETP, PEOCTAT, TEPMOIIapa, BOJILTMETP, MUKPOAMIIEPMETP PEOCTaT, TEPMOMETP, Harpe-
BaTellb, TEPMOMETP, MOCT COIPOTUBIICHUN, JUObI, MUILIMAMIIEPMETP, MUKPOAMIIEPMETP, BOJIBTMETP, AH-
(dpaxuroHHbIi MoHOXpOoMaTop MYM-1, HHKEKIIMOHHBIH MOTYIIPOBOAHUKOBBIN JIa3ep, CBETOIHO/IbI, MHUK-
poaMrepMeTp, UCTOUYHUK MUTAHUS, BOJIBTMETP, JIFOKCMETP, UCTOUHUK IUTAHUS, YHUBEPCAIbHBIM MOHO-
xpomatop YM-2, BBICOKOBOJITHBIN TEHEPATOP, PTYTHAsI, HCOHOBAs M BOAOPO/IHAS JIAMIIbI).

7.3. CamocTosiTeibHAs padora:

[Tomemenus s caMOCTOSITENbHOM pabOThI ¢ BO3MOXKHOCTBIO OJKIIIOUeHUs K ceTH "HMHTepHeT"
U obecrieyeHUEeM JIOCTyNa B AIEKTPOHHYIO MHPOPMALMOHHO-00pA30BaTENbHYIO CpEly OpraHU3aluu:
YUTaNbHbIE 3aJbl, yueOHble Kopiyca 2, 3 (KomnbroTepHas TeXHHKa ¢ BO3MOXKHOCTBIO MOJIKIIOUEHUS K
cetu «HTEpHET» M 0OECTIEYEHNEM JIOCTYTIA B AIIEKTPOHHYIO HH(POPMAIIIOHHO-00pa30BaTEIbHYIO CPELY
(OUOC JOHHTY) u snektponHo-6ubnuoreunyto cucrtemy (ObC IPRbooks), a Takxke BO3MOKHOCTBIO
MHIMBUIyaTbHOTO HEorpaHuYeHHoro foctyna odydatomuxcs B ObC u DMOC mocpenctsom Wi-Fi ¢
HePCOHATBHBIX MOOHIBHBIX ycTpoiicTB. OC-MicrosoftWindows 7, OpenOffice 2.0.3 — obmuiectBenHas
munensus MPL 2.0/GrubloaderforALTLinux - mumensuss GNULGPLV3/ MozillaFirefox - nuiensus
MPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) - nuuensus GNUGPL)



