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Pabouasi mporpamma aucuuminael «®U3KMKa» COCTaBlIeHA B COOTBETCTBUU C
y4eOHBIM ITAHOM 110 HampaBiIeHuIo moAroToBky 13.03.02 «OmekTposHepreTrka U
DIIEKTPOTEXHUKA», (HAIpaBIeHHOCTh (Mpoduib) «IHEProyCTaHOBKU HA OCHOBE
BO300HOBIISIEMBIX HMCTOUYHUKOB dHepruu») mius 2023 roma mpuéma 10 OYHOM,
3a04HON (popMaM 0OydeHusI.

CocraBurenb:
Crapmuii npenogaBaTeisb
(\/‘
Kadenpsl «DPusmnka ///w(/f*«/) Mamnamenko T.1.
(nollyd(ls)
Pabouast mporpamma paccMoTpeHa M NPHHATA Ha 3acenaHuy Kapenpsl «Dusukay.
IIpotoxon ot « €3 » £3 2043 roma Ne F
3apenyrouuii kadenpoit M BousikoB A. @.
(moanuck) (®.1.0.)

PaGouass mporpamMma corjiacoBaHa ¢ BbINycKalomeid Kadeapoii
«ONEeKTpUIECKUEe CTAHIIUN

[TpoTOKOI 0T «_23 » 03 2023 roma Ne 3
3aBenyromuit kapenapoit ﬁ‘&’ : Txauyenko C.H.

(moamucek) (®.1.0.)

PaGoyass mnporpamma . ogo0peHa Yy4eOHO-METONHYECKOH KOMHCCHENH
I'OYBIIO «JIOHHTVY» I10 HaIlpaBJIEHUIO IMOJATOTOBKHU 13.03.02
«DIIEeKTPOIHEPreTHKA M DJIEKTPOTEXHUKAY.

IIpoTokomn oT « » 20 roga Ne

IIpencenarens —#— Txauenko C.H.

(nounu'cs) (®.1.0.)




Pabouas nmporpamma npoaJjiena qist 20 roga npuéma Ha 3aceqaHuM Kaden-
pbl «Dusukay.

ITIpoTokoi oT « » 20 roaa Ne
3aBenyronuii kadenpoit Boakos A.B.
(moamucek) (®.1.0.)

PabGouas mporpamma corJjiacoBaHa ¢ BbInmyckawieii kadeapoi «Diek-
TPOCHAOKEHUE MPOMBIIUICHHBIX TPEANPUITUNA U TOPOIOB

IIpoTokon oT « » 20 roma Ne
3aBenyromuii kaheapon Tkauenko C.H.
(mmomuce) (®.1.0.)

PaGouas nporpamma mpoasena s 2020 roja mpuéma Ha 3acelaHUM Ka-
benpol «Duzukay.
[IpoTtokoi oT « » 20 roga Ne

3aBenyromuii kadeapon

(mmomuce) (®.1.0.)

Pabouast mporpamMmma corJjiacopaHa ¢ BbInmyckawomeil kadeapoi «Diek-
TPUYECKUE CUCTEMBI»

[IpoTokon OT « » 20 roma Ne

3aBenyromuii kaheapoun

(moxmuch) (®.1.0.)



1 OBBEKT, HEJIb U 3AJTAYX OCBOEHMUSA JTUCIUIIJIMHBI

dusuka sBjsgeTCHd (PyHIAMEHTAJIbLHOM HAYKOHM, KOTOpPAs pPacCMaTpUBAECT
oOlue 3aKOHOMEPHOCTH T€UEHUS MMPUPOHBIX SBJICHUH, 3aKJIa/IbIBAET OCHOBBI MU-
POTIOHUMAHMS Ha Pa3HbIX YPOBHIX MO3HAHUS MPUPOABI U AaET 00IIee 0O00CHOBA-
HUE €CTECTBEHHOHAYUYHOU KapTuHbI Mupa. CoBpeMeHHas (pu3uka, KpoMe HayqHO-
ro, AMEET BAJKHOE COLUOKYJbTYPHOE 3HaueHHe. OHa cTajia HEOThEMIIEMON YaCThIO
KYJbTYPhI BBICOKOTEXHOJIOTUYHOTO MH(OPMAIITMOHHOTO 00I1IeCTBA.
[enp nucummimHbl — (GOPMHPOBAHUU y OOyYaromuxcsi (U3MUECKOro 3HAHUS,
HAay4YHOTO MHPOBO33PEHUSI U COOTBETCTBYIOIIETO CTWUJIS MBIIUICHUS, SKOJOTHYE-
CKOU KYJbTYpPBhI, Pa3BUTUS Y HUX SKCIIEPUMEHTAIBHBIX YMEHUN U UCCIIEI0BATEIb-
CKUX HaBBIKOB, TBOPUYECKUX CIOCOOHOCTEH M CKJIOHHOCTH K KPEATHBHOMY MBIIII-
JICHUIO.
B pe3ynbraTte 0CBOEHUS TUCHMUILUIMHBI CTYJEHT JOJIKEH:
—3HAmMb. OCHOBHBIC (PM3UYECKUE SIBICHUSI U OCHOBHBIC 3aKOHBI (PM3UKH; TPAHUIIBI
WX MPUMEHUMOCTH, MPUMEHEHNUE 3aKOHOB B BaXKHEHIITUX MPAKTUYECKUX MPHUIIOKE-
HUSX; OCHOBHBIC (DU3MYECKUE BEJIMYMHBI U (PU3NYECKHE KOHCTAHTHI, UX OIpeelie-
HUE, CMBICJI, CIIOCOOBI U €IMHUIIBI UX U3MEPEHUS; PyHIaMeHTaIbHbIe (QU3NUYECKUE
ONBITHl M1 MX POJIb B PAa3BUTUM HAYKH; HA3HAYCHUE W MPUHIMUIBI JECHCTBUS BaXK-
HeHmmx Quanyeckux mpudopos;
—ymemb: OOBSICHUTH OCHOBHBIE HAOJI0/1aeMble MPUPOJIHBIE U TEXHOTECHHBIE SBJIC-
HUA 1 2PGEKTHl ¢ MO3UIUH QyHIaMEHTATBHBIX (PU3NYECKUX B3aUMOICHUCTBU; HC-
M0JIb30BaTh PA3JIMYHbIE METOIUKH (PU3NYECKUX H3MEpPEHUN U 00pabOTKH IKCIie-
PUMEHTAIBHBIX JAHHBIX; UCIIOJIH30BATh METO/bI aJIEKBATHOTO (PU3UYECKOIO U Ma-
TEeMaTU4YECKOrO0 MOJICJIMPOBAaHMS, a TakKe TMPUMEHSATh METoabl (DU3UKO-
MaTeMaTUYECKOr0 aHaJIN3a K PEIICHUI0 KOHKPETHBIX €CTECTBEHHOHAYUYHBIX U TE€X-
HUYECKUX MpoOIieM;
—8l1a0emv: METOIMKAMHU MaTepUaTbHBIX, SHEPTEeTUYECKUX U THAPABIMUYECKUX pac-
YETOB TEXHOJOTUYECKOTO MPOLECCa,HABUKAMU TEOPETHUYECKOTO M SKCIEPUMEHTA-
JILHOTOUCCIIEI0BAHUSIO0BEKTOBIIPOPECCHOHATBHONIEA TETHHOCTH.

[Ipouecc u3ydeHUs: MUCHMIUIMHBI HampaBiieH Ha (OPMUPOBAHUE CIEOYIO-
IIUX KOMIIETCHIIUM!

- CriocoOeH MpUMEHATh COOTBETCTBYIOIINN (PU3NKO-MaTeMaTUYECKUH arma-
paT, METOJbI AaHAJIN3a U MOAECIUPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAIBLHOIO
UCCJIEIOBAHMSI PU PEIICHUH MPOPECCUOHANIBHBIX 3a7a4 (OITK-3).

2. MECTO JUCIUILINHBI B OCHOBHOM OBPA3OBATEJBLHOMN ITPOT'PAMME

JlncuurninHa OTHOCUTCS K o0Osg3arenbHOM yactu biokal agucrumn-
JAUH(MOAYIST) yueOHOTO IJIaHa.

basupyercs Ha 3HaHUSAX, YMEHUSAX U HABBIKAX, KOTOPBIC CTYACHT MPUOOPEN
P OCBOEHUHU MPEAUIECTBYIOIIMX IUCIMIUIMH: BbICIIAA MAaTe€MaTHWKa, MaTEMaTH-
YeCKHUI aHaIu3, TuHEeHas anredpa, nHpopMarrka, HauepTaTeabHasi TeOMETPHS.

3HaHUs, YMEHUS W HaBbIKaxX, MPUOOPETEHHBIC MPH OCBOCHUHU JAHHOM JHC-



UUIUIMHBI, PEATU3YIOTCS CTYAEHTOM NPU H3YYEHUU TMOCIEIYIOMUX JUCILH-
IUTMH(TeOpEeTHYECKas JIEKTPOTEXHUKA, CHUIJIOBas AJIEKTPOHUKA, MPeoOpa3oBaTelib-
Hasg TEXHUKA, OXpaHa TPY/a JIEKTPOTEXHUKA U ANKTPOHUKA, TEXHOJIOTHUS KOMIIbIO-
TEPHOTO TMPOEKTUPOBaHUS , UU(GPOBas CXEMOTEXHUKA, KOMIIBIOTEpHBIE Ce-
TH),IPOXOKJEHUU y4eOHON WM MPOU3BOJICTBEHHOW MPAKTUKU, MPOXOXKICHUU
roCcyJapCTBEHHOW UTOTOBOM aTTECTALINH.

3. CTPYKTYPA U COAEPKXAHUE JUCHUIIINHBI
3.1. Pacnipenesienne y4eOHbIX 4YACOB 10 TeMaM JUCUUILJIMHBI U BUAM 3aHs-
THH

HanmenoBanue Tem KomngecTBo yacon
(conmeprKaTeIbHBIX MOIYJIEH) O4Has / 3a04yHas

B ToMm unciie

Beero | Jlekiuu | Ipakr | Jla6op.| CPC

Tema 1. ®uznueckue OCHOBBI MEXAHU-
KU

23/27 | 10/2 4/0 4/2 5/23

Tewma 2. MonekyinsipHas pusuka u
TEPMOJIMHAMHMKA

24/30 8/0 4/0 4/0 8/30

Tema 3. Dnekrpocratuka. [locTosn-
HBIN DJIIEKTPUYECKUMN TOK

25/30 8/2 512 5/0 7126

Tewma 4. DieKTpoMarHeTu3M 23/32 8/2 4/0 4/2 7/28
Tema 5. Konebanus 1 BOJIHBI 28/29 10/1 5/2 5/0 8/26
Tema 6. BoHOBas ONTHUKA 21/25 8/1 4/0 4/0 5/24

Tema 7. KBanToBast onntuka. DJ1eMeHThI
KBAaHTOBOU MEXAaHUKU

25/30 8/0 4/0 4/0 7130

Tema 8. OcHOBBI GUBHKHU TBEPAOTO TE-

23/28 8/0 4/0 4/0 7128
7a. D1eMeHThl (PU3UKH AaTOMHOTO siIpa

KonTakTtHas pabota (nonomHutenbHas) | 8/12

Kypcogas pabota (mpoekr) 0
Hroro no Bunam sansTuii D23 eoig | sam | sam | sai215
KonTtpos 90/45

Hroro: 288

(I)opanOBalme KOMIIETEeHLIUH B pe3yJjbTaTe 0CBOCHUA TEM JUCHHUILIA-
HbI

Komnerenninmn TeMbl AUCIUTIIMHBI, HAlleJICHHBIE HA BHIPAOOTKY
KOMIIETEHIIN

OIIK-3 Temnr 1,2, 3,4,5,6,7,8




3.2. Jlekuun
Tema 1. Pusndyeckue OCHOBLI MEXAaHUKH

Tema 1.1. Mexanunueckoe nBmxenne. Knunematuka. CKOpoCTh U yCKOPEHUE.
HopmaneHOoe M TaHreHUHalibHOE yckopeHue. KuHemaTnka BpamaTeabHOrO JBH-
KeHHUs1 abCONIOTHO TBEPIOTO Teia. YTIIOBas CKOPOCTh M YIIOBOE YCKOPEHHE, UX
CBS3b C JJUHEUHBIMH CKOPOCTSIMU U YCKOPEHUSMU TOUYEK BPALIAIOIIETOCS TENA.

Tema 1.2. Jlunamuxka. I[lepBoiii 3akoH HetoToHa. MHEpIManbHble U HEMHEP-
uanbHble cucTeMbl oTcyeTa. Macca. Mmnynsc. Cuna. Bropoit 3akon HproToHa.
Tperuit 3akoH HproTtoHa. /IlnHaMKKa BpalaTeabHOTO JBUKEHUS TEla BOKPYT He-
MOJABM>KHOM OCU. MOMEHT MMIyJibca. MOMEHT MHEPIIMU TE€JIa OTHOCUTEIBHO OCH.
MoOMEHT cuibl. YpaBHEHUS JUHAMHUKHU BPAIIATEIBLHOIO ABMXKEHUS TBEPIOTO TeJa
OTHOCHUTEJIBHO HEMOJABHKHOM OCH.

Tema 1.3. Mexanuueckass pabota W sHeprus. MOLIHOCTb. DHEPrus Kak
yHUBEpCaIbHas Mepa pa3IMYHbIX (HOPM JIBUKEHUS U B3aUMOCHCTBUSA. MexaHu-
yeckas 3Heprus. Kunetndeckasi 3Heprus MEXaHU4eCcKoM cuctembl. Kunernueckas
sHeprus Bpaarouierocs rena. [loreHunansHas Y3Heprus.

Tema 1.4. 3akoHbI coXpaHeHUsS — (QyHJIaMEHTAJIbHBIE 3aKOHBI (U3HUKHU. 3a-
KOH COXPaHEHHS MAaCChl B KJIACCUYECKON MEXaHUKE. 3aKOH COXPAHCHUS UMITYJIbCA.
3aKOH COXPaHEHHS MOMEHTA MUMITYJIbca. 3aKOH COXPAaHEHHSI MEXAHUYECKOU SHEP-
ruu. OO 3aKOH COXPAHEHUSI SHEPTHH.

Tema 1.5. OOmme cBOMCTBA KUJIKOCTEH U ra3oB. JlaBiIeHHE KUIKOCTH. 3a-
koH Ilackansa. CranMoHapHOE€ TEUYEHHE HJICAUIBHON >XUIKOCTH. YpaBHeHUE bep-
HYJUIU.

Tema 1.6. DneMeHTHI TeOpun OTHOCUTENBLHOCTH. [IpeodpazoBanus ["anmes.
MexaHnnyeckui IPUHLMIT OTHOCUTENBHOCTH. [locTynara cnennaibHONM TEOPUU OT-
HocutenbHOCTH. [IpeoOGpaszoBanus JlopeHna. PensITUBUCTCKUNM 3aKOH CIIOXKEHUS
CKOPOCTH. DJIEMEHTBI PEISTUBUCTCKOW TWHAMUKH. B3aMOCBA3b Macchl U JHEP-
TUH.

JIutepatypa k Teme 1: []

Tema 2. MoJjiekyasipHasi Gu3uKa U TePMOAMHAMHUKA

Tema 2.1. ATOMHO-MOJEKYJISIPHOE CTPOEHHE MHUKPOCKONMMYECKHX Teil. Mne-
aNbHBIN Ta3. DKCIEPUMEHTAIBHBIE Ta30BbIe 3aKOHbI. OCHOBHOE ypaBHEHHE MOJIE-
KYJISIPHO-KMHETHYECKOM TEOpUHU. DIIEMEHThI CTaTUCTUYeCKOM puiuku. CTaTucTu-
yeckue cucreMsl. [lonstue o pynkuuu pacnpeaenenus. Kiaccuueckas crarucTuka
Makcgenna — bonbiimana. 3akoH MakcBemia JJisi pacrpeeseHus MOJIEKyN ujie-
aJIBHOTO ra3a no ckopoctsiM. CpeHss CKOpOCTh MOJIEKYJ. MaeanbHblil ra3 B CHIIO-
BoM 1ojie. bapomerpuueckas dopmyna. Pacnpenenenue bonbiiMana 11 4acTuil
BO BHEIIHEM MOTEHIMAIBHOM M0Ji€. Ero HaydHOE M IpakTUYECKOE 3HAUEHUE B Me-
TOAAX OYMCTKHU BO3/1yXa U BOJBI.

Tema 2.2. DxcnepuMeHTalbHbIE 3aKOHBI AU(PQHY3UU, TEMJIONPOBOJAHOCTU U
BHyTpeHHero Tpenus. Koadpunuents nepenoca.

Tema 2.3. ®dusnyeckre OCHOBBI TEPMOJMHAMMKHN. BHYTpeHHs sHeprus uuae-
anpHOTO Tasza. TermnoémkocTth. PaboTta m Terora kak (opma oOmeHa sHeprueit



MEXJly cucTteMaMu. [lepBblii 3aKOH TEPMOJWHAMUKHU. TEIIOBBIE W XOJIOAUIbHBIE
Mammsbl. [{ukn Kapuo. KIIJ] naeansHO#M TEIUIOBOM MaliMHbl. BTOpoi 3akoH Tep-
MoAMHaMUKH. HampaBieHHOCTh caMONpOU3BOJIbHBIX IIpoleccoB. [Ipumenenue nep-
BOT'O U BTOPOT'0 3aKOHA TEPMOJIMHAMUKH K U30IIPOIECCAM.

Tema 2.4. PeanbHble rasel. Y paBHenue Ban-aep-Baanbsca u ero ananus. Kpu-
trueckas touka. CpaBHeHue n3zotepm BaHn-nep-Baanbca ¢ 3kCepuMEHTAIbHBIMU
n3zorepmamu. @azoseie nepexonsl I u Il poxa.

Jluteparypa k Teme 2: []

Tema 3. DanexrpocraTuka. [I0CTOSIHHBIN 3J1eKTPUYECKUH TOK

Tema 3.1. DnekTpruueckuil 3apsaa. 3aKOH COXpPAHEHUs AJIEKTPHUYECKOro 3a-
psana. 3akoH Kynona. Dnexrpuueckoe nosne. Hanpspk€HHOCTD 3JIEKTPUYECKOTO MO-
ns. I'paduueckoe nzobpakeHue snekrpudeckoro noss. [IpuHnun cyneprno3unuu
none. Bekrop anekrpocratnueckor MHAYKIMA. [I0TOK BEkTOpa HANPSKEHHOCTH
Y TIOTOK BEKTOpa 3JIeKTpocTaTndecko nHaykuuu. Teopema [Maycca. [Ipumenenue
TeopeMbl ['aycca 7151 BBIYUCIEHUS HANPSHKEHHOCTEN MOJIEW B IPOCTBIX CIyYasX.

Tema 3.2. Pabota cun snektpoctaTudeckoro moss. Lupkynsmust 35ekTpo-
CTaTUYECKOrO IOJS. DJIEKTPOCTAaTUYECKOE I0JI€ — MOTEHIMaIbHOE moJe. [loTeH-
Majg U pa3HOCTh MOTEHUUANOB. CBSI3b MEXy MOTEHLUHUAIOM M HANPsLHKEHHOCTHIO
AIEKTPOCTATUYECKOTO MOJIS.

Tema 3.3. DnekTpudeckoe nosie B BemiecTBe. CBOOOAHBIC U CBSI3aHHBIC 3a-
pAIbl B OUAJEKTPUKAX. THIBI TUAJIEKTPUKOB. DJIEKTPOHHASI U OPUCHTAIMOHHAs
nossipu3anus. JusjiekTpudeckas IpOHUIIAEMOCTh BellecTBa. CEerHeTORIEKTPUKHU.
[Tbe30anexTpuyeckuii dPpext. DNeKTPOEMKOCTh YEIUHEHHOTO TPOBOIHUKA. B3a-
MMHasi EMKOCTh JIBYX MpoBOAHUKOB. KoHnneHcarop. CoelMHEHNE KOHAEHCATOPOB B
Oarapen. DHeprus 3apsHKEHHOTO KOHIEHCATOpa M CUCTEMBI KOHASHCATOPOB. DHEP-
THS DJIEKTPOCTATUYECKOTO TOJISL. DIEKTPOCTATHUECKUE DUITBTPHI.

Tema 3.4. DiekTpuuecKkuil TOK U €ro XapakTepucTtuku. Cuia Toka, IIOoT-
HOCTh TOoKa. CTOpOHHUE CUJIBI, SJIEKTPOABIKYIIAs cuia. O0600mEHHBIN 3akoH OMa
B MHTErpajibHOM (hopme. Pa3HOCTh MOTEHLIMAIOB, HANPSYKEHHUE.

Conporuienne npoBoAHUKOB. [lociienoBaTenbHOE U MapamieIbHOE COeau-
HEHUE NPOBOAHUKOB. CONMPOTUBIEHHWE U €ro 3aBUCUMOCTh OT TEMIEpPaTyphl.
CepxnpoBoguMocTb. PaboTa Toka. MontHocTs. 3akoH [[xoynsa — Jlenma. 3akoHbl
Owma u JIxxoyns — Jlenna B quddepennmansHoit popme.

Jlutrepatypa Kk Teme 3: []

Tema 4. DiiekTpoMarHeTusm

Tema 4.1. OnbeiT Opcrena. MarautHoe nosje. BekTop MarHUTHOW MHAYKIWH.
BekTop Hanpsx€HHOCTH MarHuTHOro nosjsi. 3akon buo-Caapa-Jlamaca. ['padu-
YecKoe M300paxKeHre MarHUTHOTO MOJIs. 3aKOH MOJIHOTO TOKa (TeopeMa O IUPKY-
JSUMU BEKTOpAa MAarHUTHOW MHIAYKLMWHW) JJI MarHUTHOTO MOJS B BaKyyMe€ U €ro
IPUMEHEHUE K PACYETY MATHUTHOTO MoJis. JleMCTBME MArHUTHOIO MOJIA Ha TOK.
3akoH AMrepa. MarHuTHOE B3aUMOJEHCTBHE MapajuIeIbHbIX MPOBOJHUKOB C TO-
KOM. KOHTyp ¢ TOKOM B MarHuTHOM MnoJie. /[elicTBHE MarHUTHOIO IOJS HA JBH-



xyuiics 3apsa. Cuna Jlopenna. D¢ dexr Xomna. Macc-cieKTpoMeTpuyecKue me-
TOJBI KOHTPOJIS 3arPSI3HEHMSI CPEIBI.

Tema 4.2. [loTok BekTOpa MHIYKUHMHM MarHuTHOro nois. IlotoxocuemnseHue.
Pabora nepemenieHrs NpoBOJHMKA C TOKOM B MarHUTHOM Iiojie. SIBleHHE 3JeK-
TpoMarHUTHOM WHAYKIUU. OnbiTel Dapanes. 3akon Papaned. Ilpasuno JleHua.
Buxpessie Toku Dyko.

SBnenne camMmoMHIYyKIMHA. VIHAYKTUBHOCTh KOHTYypa. SIBiIeHHME B3aMMHOW WH-
nykuuu. TOKM 3aMBIKaHUS W PAa3MBbIKAHUS AJIEKTPUYECKUX LIENEed. DHEprus mar-
HUTHOTO I10JIs1. MaTtepruanbHOCTh MArHUTHOTO TIOJIS.

Tema 4.3. MaruurtHsle cBoiicTBa MatepuasioB. Knaccudukaius MarHeTHKOB.
[Tpupona nuamaruerusma u napamarsetusma. @eppomarnetusm. CBoiicTBa ¢ep-
pomarnetukoB. KpuBasg HamaranunBanusa. MarautHeiid ructepesuc. Touka Kropu.
KBanToBas npupoaa peppomaruerusma. Jlomensl. [I[puMeHeHrie MarHeTUKOB B CO-
BPEMEHHOU TEXHHUKE.

Jlutepatypa kK Teme 4: []

Tema S. KosreOanusi ¥ BOJIHBI

Tema 5.1. 'apmonnueckue kosiebaHus (MEXaHUYECKUE U DJIEKTPOMArHUTHBIC)
U UX xapaktepuctuku. JuddepeHimanbHoe ypaBHEHUE U aHAIU3 €ro pelieHUs.
[Ipy>xuHHBIN, PU3NYECKUI U MATEMAaTHYECKUN MasiTHUK. DIEKTPUUYECKUN Koseba-
TEJIbHBIM KOHTYp. DHEpPrusi rapMOHUYECKUX KoJjeOaHui. CrokeHre rapMOHUYE-
CKHMX KoJieOaHui ofHOrO HampaBieHus. buenusa. CroxeHue B3aUMHO NEpIEH/IH-
KyJSIpHBIX KosneOanuid. @urypsl Jluccaxy.

Tema 5.2. 3aryxaromniue kojeOaHus (MEXaHUYECKUE U AJIECKTPOMArHUTHHIC).
HuddepenunansHoe ypaBHeHUe W aHanu3 ero pemenusd. Koaddumuent 3zaryxa-
Hus. Jlorapudmuueckuii JekpeMeHT 3aTyxaHus. JJoOpoTHOCTh KoiebaTenbHOl CH-
CTEMBI. ATIEpUOANYECKHUN MPOLIECC.

Tema 5.3. BoinyxeHnble kKoiaeOanus (MEXaHUUECKHE U JIEKTPOMarHUTHBIE).
HudbdepennnansHoe ypaBHEHHUE BBIHYXICHHBIX KOJICOAHWW M aHANM3 €ro pellie-
HUsA. AMIUTUTYna U a3za BBIHYXKICHHBIX KoneOanuii. Pezonanc. [lpumenenue pe-
30HAaHCA B COBPEMEHHOW HAYKE U TEXHUKE.

Tema 5.4. Bonnbl. [lonepeunble U NMpoAoJibHbIE BOJIHBI. YPaBHEHUE TrapMo-
HUYECKOM OeryIeil BOJIHBI U aHaimu3 ero pemieHus. BomnoBoe ypaBuenwue. [lepe-
HOC 3Hepruu BoJIHOW. BekTop YMoBa. [Tpumepsl BOTHOBBIX MpoiieccoB. 3ByK. NH-
¢pa- u ynerpassyk. lllymoBoe 3arpssHeHre aTMOC(EpHI.

Tema 5.5. OOwmume nonoxenus Teopun MakcBemna. Cucrema ypaBHEHUI
MakcBemnia B uHTerpasibHol popme. BuxpeBoe anektpuueckoe nojue. Tok cMmere-
Hud. IIpeackaszanne MakcBeuioM €AMHOTO 3JIEKTPOMArHUTHOTO TOJS U 3JIEKTPO-
MarHUTHBIX BOJIH.

Tema 5.6. O61ue cBoiicTBa 3JIEKTPOMArHUTHBIX BOJH. DHEPrUs, KOoTopas mne-
PEHOCHUTCS DIEKTPOMArHuTHOU BoJIHOW. Bektop IloviHTuHra. M3imyyenus snexrpo-
MAarHUTHBIX BOJIH. B3auMOIeiCTBHE AIEKTPOMAarHuTHBIX BOJIH U BemiecTBa. llkana
AJIEKTPOMArHUTHBIX BOJIH.

Jluteparypa k Teme 5: []



Tema 6. BoiHoBas onTuka

Tema 6.1. BonnoBas onrtuka. MaTepdepennus crera. Korepentnocts. O6-
1IMe YCJIOBUSI HAONIOJACHUSI MAaKCUMYMOB U MUHUMYMOB UHTepdepeHiuu. Murep-
depeHIuu cBeTa Ha TOHKUX IUIeHKax. MHTepdepomerpsl. [Ipumenenue unrepde-
PEHIIMH CBETA.

Hudpaxiuu ceera. [lpunnun [Moiirenca — ®@penens. JudpakiuuonHas pe-
méTka. Jludpakus peHTreHoBckoro m3nydenus. @opmyna Byneda — bparra.

Tema 6.2. [lonsspuzanus ceera. [lonsgpusanus npu OTpaKEHUH CBETa. 3aKOH
bprocrepa. JIBoriHoe nyuenpenomiieHue. SBnenue auxpousma. [lossipounsr. HMc-
KyCCTBEHHasi onTuyeckas anuzotponusi. Iddext Keppa. MnxeHepHoe npumeHe-
HHE NOJISIPU3ALUU CBETA.

Jlutepatypa K Teme 6: []

Tema 7. KBanToBasi onTHKA. JJIEMEHTHI KBAHTOBOU MEXaHUKH

Tema 7.1. KBanToBas ontuka. TemioBoe U3aydeHUE U €r0 XapaKTEPUCTHUKHU.
AoOcomotHOo uépHoe Teno. 3akoH Kupxroda. 3akon Credana — bonbiimana. Pac-
Ipe/iesieHue YHEPTUU B CIIEKTpe a0COJIIOTHO YEPHOTO Tena. 3aKoH cMmenieHus Bu-
Ha. KBanToBas rumnore3a [lianka. @opmyna [lnaHka oas TEMIOBOTrO M3IIy4EHUS.
KBaHThI cBeTa — POTOHBI U UX XapaAKTEPUCTHUKA.

Tema 7.2. ®otosnexkrpuueckuii 3¢ ¢dekT. OCHOBHBIE 3aKOHBI BHEIIHETO (O-
ToaddexTa. YpaBHeHUs DWHINTEHHA JUIsi BHelrHero (oroaddexkra U KBaHTOBOE
oObsicHeHre 3akoHOB (potorddekra. Dorornementsl. DPpdhext KomnroHa.

Tema 7.3. DneMeHTbl KBAaHTOBOWM MexaHUKH. ['unore3a ne bpoiinsa. OnbITel
JlaBuccona u JIxepmepa. Jdudpakius mukpodactuil. KopryckymnsipHO-BOTHOBOM
Jyallu3M 4acTull BellecTBa. BomHoBas (QyHKIuUs, €€ CTaTUCTUYECKUM CMBICT U
YCJIOBUS, KOTOPBIM OHa JOJKHA YAOBIETBOPSITh. COOTHOILIEHHE HEOMPEAECICHHO-
cteil ['eitzenOepra. YpaBuenue llpéaunrepa. KBantoBas dactuiia B 0E€CKOHEUHO
rJ1yOOKOM OHOMEPHOIN MOTEHUHUABHOM sIME.

Tema 7.4. KBaHTOBO-ME€XaHUUYECKasl TEOPUsI aTOMa BOAOPOJIa U BOAOPOJIO-
noAoOHbIX aTroMoB. KBanToBanue sHeprun. KBantossie uncia. KBaHtoBanue op-
OUTAIBHBIX MEXaHUYECKOTO M MarHUTHOTO MOMEHTOB. [IpocTpaHCTBEHHOE KBaH-
toBanue. OneIT [tepna u ['epnaxa. Coun snektpona. [Ipunuun [Maynu. Ilepuo-
J4YecKasi CUCTeMbI 2JIEMEHTOB MeH ieneena.

Jlurepatypa K Teme 7: []

Tema 8. OcHOBBI PU3UKH TBEPAOrO TeJia. JaeMeHThI QU3MKH ATOMHOTO siApa

Tema 8.1. Onpenenenue u knaccuduraius TBEPAbIX Ten. Kpucrammmueckoe
cocrosinue. Amopdubie Tena. OCHOBBI 30HHOM Teopuu TBEPABIX Tell. OObICHEHHE
30HHOW TEOpHEH pasliesieHHe TBEPJBIX TEI HAa METaJUlbl, MOJYIPOBOJAHUKUA U JIH-
AIIEKTPUKHU.

Tema 8.2. [1onynpoBOJHUKM U UX 30HHAsA CTPYKTypa. DJIEKTPOHBI IPOBO-
TUMOCTH U JbIpkd. COOCTBEHHAsi 3JEKTPONPOBOAHOCTh MOJYNPOBOJAHUKOB U €€
TEMIEPATYpPHAs 3aBUCUMOCTb. PDOTOIIEKTPUUECKHE SBJICHUS B NOJIYIIPOBOJHUKAX.
TepmopesucTopsl.



Tema 8.3. [IpumMecHbIe NOTYNIPOBOAHUKU. AKLIENITOPHBIE U JTOHOPHbBIE TIPU-
Mecu. KOHTakTHBIE SIBJIIEHMS B IOJYIIPOBOJHUKAX. DJIEKTPOHHO-ABIPOYHBIN IIEpe-
X0 ¥ ero cBoicTBa. I1oynpoBogHMKOBEIN 1104, TepMOIEKTpUUECKUE SIBJICHUS.

Tema 8.4. DnemenTsl Gpu3uKu aToMHOTO siapa. CocTaB sapa. SaepHble CUTbl
U UX OCOOEHHOCTH. XapaKTEpPUCTUKH aTOMHOIO sifjpa. DHEprusi CBs3H. SIBiieHuE
PaaMOAKTUBHOCTH. BUbl paguoakTUBHOIO pacnaja. 3aKOH paJuOaKTUBHOIO pac-
naja.

Snepubie peakuuu. DHepreTudeckuilt 3¢ dext saepHoil peakuuu. llennas
anepHas peakuus. SAnepHelil peakrop. Bonpock! snepHoil 6e300acHOCTH. DJIeMEeH-
Thl JO3UMETPUHA HMOHU3ZUPYIOIUX U3TydyeHUd. OCHOBHBIE XapaKTEPUCTUKU U HOP-
MAaTHBHBIE TAHHBIE.

OuU3NYECKHNEe M XUMHYECKHE CBOMCTBA BOJOPOJA KAK SHEPTOHOCHUTES.
Hay4Hbpie OCHOBBI BOJIOPOJHOW DHEPTETHKMA M TEXHOJIOTMU. JKOJOTUYECKHE IPO-
0J1eMbl COBPEMEHHOTO MHpa. [lepcriekTrBbl X pemeHus B 21-M Beke.

Tema 8.5. CoBpemennast pusnueckas kapTuHa mupa. Mepapxust cTpykTyp-
HBIX (popM Mmartepuu. OCOOCHHOCTH KJIACCUYECKOW M HEKJIACCUYECKOW (pU3HMKH.
OCHOBHBIE 3Tallbl BOIONUY (PU3UKU U CTAHOBJIEHHE HOBBIX ()OPM PALIMOHAIBHOTO
MBIIIJICHUS.

Jlutepatypa Kk Teme 8: []

3.3. lIpakTnyeckue (CeMUHAPCKHE) 3AHATHS

Ne O0ném, | Jlure-
n/m TeMa 3aHTHs 4yac.o4 | parypa
H/3204
H
1 | Kunemarrnka MaTepralibHON TOYKH. 2/0 1
5 JluHamMuka MaTeprabHOM TOYKHU U BpallaTeIbHOTO JBU- 2/0 0
YKeHUs TBEPAOTO Tena. 3akoHbl HbroTOHA.
3 3aKOHBI COXpAaHEHUS U UX TIPUMEHEHHE JIJIsl PEIICHUS 3a- 2/0 0
Jla4 MEXaHUKH.
4 | YpaBHEHHE COCTOSIHUS HACAIBHOIO ra3. ['a30BbIe 3aKOHBI. 2/0 [
5 TennoéMKocTh. 3aKOHBI TEPMOJMHAMUKH. TeIIOBbIE Ma- 2/0 0
ITMHBI.
[OmuoK
a! Uc-
DnekTpocTatuka. Pacuér HanpsKEHHOCTHU AJIEKTPOCTATH- TOYHUK
6 | yeckux nosieit. KonaeHcaTtopsl. DHEPTHUSI DJIEKTPUIECKOTO 2/2 | ceblaKm
oJIsl. He
Hali/IeH.
]
7 [TocTosiHHBIN 31eKTpUUecKui TOK. COMpOTUBIEHUE TIPO- 2/0 0
BOJIHUKOB. Pacuér nenei noCTOSIHHOTO TOKA.
8 | MarauTHOe 1moJie ¥ pacué€T ero XapakKTePUCTUK. DIEKTPO- 3/0  |[Ommok




MarHuTHas nHAyKUuus. CaMOMHAYKIUS. DHEPrus MarHuT- a! Uc-
HOTO TIOJISL. TOYHHMK
CCBHLIKH
He
HaWJIeH.
]
[Omu6
Ka!
Hctou
TOY-
9 | l'apmoHunyeckue KoneOaHus. 2/2 HHUK
CChLI-
KH He
Haixe
H.]
[Omm6
Ka!
Hctou
TOY-
10 | 3aryxaromue 1 BBIHYXICHHBIE KOJICOaHNUS. 2/0 HHUK
CCBLI-
KH He

11 | Bomnbl 2/0 [
12 | BoaHoBas onTHKa 2/0 [
13 | KBanrtoBas onrtuka 2/0 1

14 | DnemMeHTHI KBAaHTOBOW MEXaHUKHU. ATOM BOJIOpO/A. 2/0 HHUK

15 | ®dusuka TBEpIOTO Tena. [10aynpOBOIHUKY. 2/0 [
16 | ®usnka aTOMHOIO spa. 3/0 [

Al 34/4
TO.

3.4. JIaGopaTopHbie padoThI

| N | Tema pabGoTsl | O6bem, uac. | Jlute- |




/1

OYHasi/3a04 | parypa
1 | MexaHuka 4/0 [
2 | MonekynspHas pu3nKa 2/0 [
[Omu6
Ka!
Hctou
TOY-
3 | OnexrpoctaTtuka. [IocTOSHHBII TOK 2/2 HHUK
CChLI-
KH He
HaMae
H.]
4 | ITocTOSTHHBIN TOK 6/0 (]
5 | DinekTpomMarHeTusm 4/0 [
[Omu6
Ka!
Hctou
TOY-
6 | Konebanus u BOJHBI 4/0 HHUK
CChLI-
KH He
Haixe
H.]
7 | BosHOBas onTka 4/0 [
[Ommn6
Ka!
Hctou
TOY-
8 | KBaHTOBas onrTuka 4/0 HUK
CChLI-
KH He
Haiije
H.]
9 | DreMeHTHI KBAHTOBOW MEXaHUKH 2/0 [
10 | ®usuka TBEPAOrO TENa U (PU3KMKA ATOMHOTO SApa 2/0 [
Hro- 34/4
ro:
3.5. CamocrosiTesibHAst padoTa CTyIeHTa
No Bunbl camocToaTensHOM paboThl CTyICHTA O0beéMm,
n/m yac
OYH/3a04YH
1 M3yueHne JeKIMOHHOTO MaTepralia 20/103
2 [ToaroroBka K NpakTUYECKUM 3aHSITUSM 17/40




3 IToaroroBka K j1a00paToOpHBIM paboTam 17/54

4 BrImosTHEHNE KypCOBOTO TTPOEKTA 0

5 BrinmosHeHne KypcoBoit paboThI 0

6 BrinonHeHne MHAUBUAYAIbHOTO 3a/1aHuUs 0/18
Hroro: 54/215

3.6. KypcoBoii npoekT (padora), MHAMBUAYAJIbHOE 3a/IaHUE

Jlnia oOyvaromuxcsi O4YHOM U 3a0YHOU (OpMBI 00YUEHHSI KypCOBOM MPOEKT
1o nucuuruinHe «dusuka» yueOHbIM IUIAHOM HE IPETYCMOTPEH.

Jliist oOyuaromuxcsi 3a04HOM (HopMbl 00YUYEHHSI MPETyCMOTPEHO BBIMOJHE-
HUE 2-X WHJIUBUAYAIbHBIX 3aJaHUN (KOHTPOJBHBIX pabOT)IO OJHOMY B KaKIIOM
cemecTpe.O0bEM yueOHON HArpy3KHU MPH BBIMOJIHEHUU UHANBUYATbHOTO 3a/1aHUs
(KOHTPOJIBHOM pabOTHI CTYACHTA-3a04YHUKA) — 9 YyacoB. 3a/jlaHue Ha KOHTPOJIbHYIO
pa60Ty BI)II[aéTCHHpeHOI[aBaTGHCM H BBIITIOJIHACTCA CTYACHTOM IIO0O MCTOANYCCKHUMU
PECKOMCHIAIMIM [Oumﬁlca! HcTouHHNK cChLLIKH He HalneH., Ommoka! UCcTOYHHUK CChLIKH
He Haiigen.].

TeMbl UHIUBUAYATBHBIX 33JJaHUM (KOHTPOJIBHBIX padoT):

3ananue 1. Tema: «Puznueckue OCHOBBI MEXaHUKHU. MonekynspHas (pusu-
Ka. DiekTpocTaTrka. [IoCTOSHHBIN TOK. DJIeKTpOMaraeTusmy». [ 7, 8]

3ananue 2. Tema: «Konebanus u BosaHbl. OnTHKa. DJIEMEHTHI A1epHO (Pu-
3UKW». [Ommbka! MCTOYHUK CCHbUIKM He HaigeH., OummOka! MCTOYHHK CCHLIKM He
Haiizen. ).

4 POH/I OHEHOYHbBIX CPEJICTB

4.1 Kputepuu u mKaJbl JJ HHTETPUPOBAHHON OLIEHKU YPOBHSH cdop-
MHUPOBAHHOCTH KOMIIETECHIUI

COCI’I’ICZ@]I}UOM/;CI}I KomnemeHyuu — nojinoma 3HAHUU

HYJIEBOW YPOBEHb: HEBEPHbIC, HE ApryMEHTHUPOBAHHBIE, C MHOYXXECTBOM I'PYOBIX
OLIMOOK OTBETHI HA BOMPOCHI / OTBETHI HA JIBA BOMPOCA U3 TPEX MOJHOCTBIO OT-
CYTCTBYIOT. Y POBEHb 3HAHUI HUKE MUHUMAIILHBIX TPEOOBaHMUIA;

MUHUMAJIBHBIN YPOBEHb: JIaHbI HE NIOJIHBIC, HE TOUYHBIE U aPTYMEHTUPOBAHHBIE OT-
BEThl Ha BOMPOCHL. YPOBEHb 3HAHUM HM)KE MUHUMAJBHBIX TpeOoBaHui. Jlomy-
IIEHO MHOTO IPyOBbIX OIIHOOK;

IIOPOTOBBIM YPOBEHb: JaHbl HEAOCTATOYHO ITOJIHBIE, TOUYHbIE U apT'yYMEHTUPOBAH-
HbIE OTBETHI Ha BOIPOCHI. [1110X0 3HAaeT TepMUHBI, ONPENEICHUS U TIOHATHS; OC-
HOBHBIE 3aKOHOMEPHOCTH, COOTHOLIEHUS, PUHLHUIIBIL. J{OIyIIIEHO MHOTO HETPY-
OBIX OIIMOOK;

CpPeIHUHN ypOBEHb: J[aHBI HOCTATOYHO ITOJIHBIC, TOYHBIE U APTYMEHTUPOBAHHBIC
OTBETHI Ha BONPOCHL. B IeTOM 3HAET TEPMUHBI, ONPENEIICHUS U TOHATUS; OC-
HOBHBIE 3aKOHOMEPHOCTH, COOTHOIIECHMS, NPUHLIMIBL [[OMyIIEHO HECKOIbKO
HErpyOBbIX OIIHUOOK;




- IPOJBUHYTHIN YPOBEHB: JaHbI NIOJIHBIE, TOYHBIE U APIYMEHTHUPOBAHHBIE OTBETHI HA
BOIPOCHL. 3HAECT TEPMUHBI, ONPEACICHUS U MOHITHS;, OCHOBHBIE 3aKOHOMEPHO-
CTH, COOTHOILIEHUS, IPUHIUIBL. J[0MyIIeHO HECKOJIBKO HErPyObIX OUIMOOK;

- BBICOKMU YPOBEHb: JaHbI IIOJIHbIC, TOYHBIC U apryMEHTHUPOBAHHBIC OTBETHI Ha
BOIIPOCHI. 3HAET TEPMUHBI, ONPEACIICHNAS U ITOHATHUS; OCHOBHBIE 3aKOHOMEPHO-
CTH, COOTHOLLIEHHUs, IPUHIUIIBL. J[OIYIIIEHO HECKOJIBKO HETOYHOCTEN.

COCmCZGJZﬂIOWCZ}Z KomnemeHyuu — yMeRUsl

HYJIEBOW YPOBEHb: MOJHOE OTCYTCTBHE MOHUMAHUS CYyTH METOJMUKH PEIICHUS 3a-
Jlauu, TOMYIIEHO MHOKECTBO TPyOEHUIITNX OIMOOK / 3aJaHUsI HE BHITIOJIHEHBI BO-
oo1e;

MUHUMAJIbHBIN YpOBEHB: c1ab0€ MOHMMAHUE CYTH METOAMKW PELICHUS 3aauu,
JOIyIIEeHbI TpyOble omKOKu. Pemennus He o0ocHoBaHbl.He ymeeT ucnonab30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JInTeparypy. He ymeer monp30BaThCs CIIpaBOYHOM
JUTEPATYpPOH, HE YMEET I0JIb30BaThcs equHnnamMu CH.

IIOPOTOBBIN YPOBEHB: JIOCTATOYHOE NIOHMMAHUE CyTH METOAMKY PELICHUS 337a4H,
JonyuieHsl omnOku. PeneHuss He Bcerza 0OOCHOBAaHBI. YMEET IOJIb30BaThCs
CIIPAaBOYHOM JIUTEPATYPOH.

CPEIHHI YpOBEHB: B LIEJIOM ITOHUMAET CyTh METOAMKHU PEIICHUS 33a4H, JOITyILe-
HbI OIMOKU. Pemienust He Bcerga 0OOCHOBaHBI. YMEET MOJIb30BAaThCs CIIPaBOY-
HOM JINTEpaTypoH;

MPOJIBUHYTHIN YPOBEHB: B LIEJIOM IMOHUMAET CYTh METOAUKHU PEIICHUS 3a]auH, J10-
nymeHsl HeToyHocTU. CrocoOeH 000CHOBaTh PEUICHHS. YMEET MOJb30BaThCs
CIIPaBOYHOM JINTEPATYPOH;

BBICOKUI ypoBeHb: [loHnMaer cyTb MeToauku penienus 3agaun. CrnocoOeH oboc-
HOBATh PEIICHUA. Y MEET MOJIB30BATHCS CIIPABOYHOM JIMTEPATYPOU.

COCI’I’ICZ@]I}UOM/;CI}I KomnemeHnyuu — g1a0eHUe HaBbIKAMU

- HyJICBOU YPOBEHbB: HE MPOJIEMOHCTPUPOBAJ HABBIKY PEIICHUs] PU3NUECKHX 3a/1ay.
HcnpIThIBaeT CylIECTBEHHBIE TPYAHOCTH IPHU BBIIIOJHEHUM OTAEIBHBIX 3a/a-
Huii; He ymeeT 1monp30BaThCs MPOCTEUILIMMUA HHCTPYMEHTAMH.

MUHUMAJIbHBIN YPOBEHb: HE MPOJAEMOHCTPUPOBAII HABBIKU PEIICHUST (PU3NUECKIX
3aaa4. McnbIThIBa€T CyIIECTBEHHBIE TPYAHOCTH IPHU BBINOJIHEHUH OTACIIBHBIX
3aJaHU;

MOPOTOBBIN YPOBEHb: BJIAJCET OIMBITOM I'OTOBHOCTH K MPOQeCCUOHAILHON JIesi-
TEeJILHOCTU U MPO(ECCHOHATBFHOMY CaMOCOBEPIIICHCTBOBAHUIO Ha MOPOTOBOM
ypoBHE. Tpy0BbI€ 1€MCTBUS BBIMOJHSIET MEAJIEHHO Y HEKAYE€CTBEHHO;

CpeIHUN YPOBEHb: BJIQJICET CPEHUM OMBITOM FOTOBHOCTH K Mpo(ecCuoHaIbHON
NEATEIIbBHOCTH U MPOdeCCHOHAIBHOMY CaMOCOBEPIIIEHCTBOBaHUIO. Tpy0BbIe
JIEHCTBUS BBITIOTHIET HA CPETHEM YPOBHE IO OBICTPOTE U KaYECTRY;

MPOJABUHYTHIM YPOBEHB: BIIAJIEET OMBITOM U JOCTATOYHO BBIPAKEHHOM JTUYHOCT-
HOUM TOTOBHOCTH K TIPO(ECCHOHATILHOMN ACSITEIBHOCTA U MPOPECCHOHATBHOMY
CaMOCOBEPIICHCTBOBAHUIO. DBBICTPO M KAaYE€CTBEHHO BBINOJHSAET TPYJIOBbBIC
JICVCTBHS; YMEET MOJIb30BATHCS MMPOCTEUILIMMUA HHCTPYMEHTAMU.



- BBICOKHI YPOBEHb: BIQJICET OMBITOM U BEIPAKEHHOCTHIO IMYHOCTHONW TOTOBHOCTH
K Tpo()eCCUOHATBFHON EATeTbHOCTH U MPOGECCHOHATHFHOMY CaMOCOBEPIIICH-
CTBOBAHHIO. BBICTPO M KaueCTBEHHO BBIMIOJIHAET TPYIOBBIC JACHCTBHUSA. YMEET
MI0JIb30BaTHCS MPOCTEHIIMMHU IPUOOpPAMU M HHCTPYMEHTaMHU

0Ob606wénnas oyenka cqhopmMupo8aHHoOCmuU KoOMnemeHyut

- HyJIEBOM YPOBEHb: KOMIIETEHLIUU HE CPOPMHUPOBAHBIL;

MUHUMAaJIbHBII YPOBEHb: 3HAUUTENIBHOE KOJIMYECTBO KOMIIETEHLIUNH HE cPopMu-
POBAHO;

MOPOTOBBI YPOBEHB: BCE KOMIETEHIMH C(HOPMHUPOBaAHBI, HO OOJBIIMHCTBO Ha
IIOPOTOBOM YpPOBHE;

CpeIHHI ypOBEHb: Bce KOMIETEHIIMH C(HOPMHUPOBAHBI HA CPEAHEM YPOBHE;

MIPOJIBUHYTHIN YPOBEHb: BCE KOMIIETEHIIMHN C(HOPMUPOBAHBI HA CPEAHEM UJIU BBI-
COKOM YpPOBHE;

- BBICOKH YPOBEHb: BCE KOMIIETEHIIMH C(HOPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2 Bonpocsl K 3K3aMeHy
1 cemecTp
1. ®duznueckue OCHOBBI KJIACCMYECKOW MexaHWKH. KuHemarnka marepuanbHON
To4KkU. CKOpOCTh. Y cKopeHue. TaHreHIMaIbHOE M HOPMAJIbHOE YCKOPEHHE.
2. Kunematnmyeckue XapaKTEpUCTUKH BpallaTebHOTO IBUXKEHUS. AOCOIIOTHO
TBEpOE Ten0. CBA3b YIJIOBBIX U JIMHEHHBIX BEIUYHH.
3. Kunematuka. @opMysl 1 IyTH, CKOPOCTH, YCKOPEHUS, 11 PABHOMEPHOTO U
PABHOIIEPEMEHHOTO TOCTYNATENBHOTO JBUKECHMUS.
4. [Innamuka. IlepBbiii 3akoH Hprotona. MHepunanbusie cucremsl orcuera. [lo-
HATHE CWIBI U Macchl. BTOpo# u Tpetuil 3akoHbl Hpr0TOHA.
5. JluHamuKa BpanaTeslbHOrO JBUKEHUS TBEPIOrO Tea.
6. Mexanudeckas pabora. MomnocTs. KoHcepBaTHBHbBIC U JUCCUTIATUBHBIE CHU-
ab1. PaboTa ympyro#t cuibl. PaboTta B 1osie CUibl TSATOTEHUSI. DHEPTHs - €IUHAs
Mepa pa3MuHbIX (opM ABMKEHUS Martepuu. JHeprus. Kunetudeckas sHeprus
BpalaIOLIErocs: TBEPAOIO Tea.
7. IloTennuanbHasi HHEprus Tejla B Tosie TAToTeHHs. [loTeHuuanbHas SHEpTUs
ynpyroit nedopmarnuu. ['paduueckoe mpeacTaBieHHE TOTCHIIMAIBLHON SHEPTUU
NpyU  TMOMOIIY NOTEHIIMATbHBIX KPUBBIX. 3AKOHBI COXPAHEHUSI UMITYJIbCA, MOMEH-
Ta UMITYJIbCA, MEXaHUYECKON SHEPIHHU.
8. IIpocTpaHcTBO 1 BpeMs B Kiiaccuiueckor Mexanuke. [IpeobpazoBanue ["anues.
[TocTynatel cieruaibHOM Teopur oTHOCUTENbHOCTH. [IpeoOpa3zoBanus JlopeHiia.
9.OneMeHTBl PENSATUBUCTCKOW NHHAMUKH. PenmsatuBucrckas macca. PemaruBuct-
CKUI UMITYJIBC.
10. MonexkynsipHO - KMHETHYECKOE U TEPMOJAMHAMUYECKOE OIMMCAHUE MAKpPOCKO-
IIAYECKUX CUCTEM.
11. DneMeHTBl KIIaCCUYECKON CTaTUCTUKH. PacmnpenesieHre MOJEKYJ HICAIbHOTO
rasa no CKOpoCTaAM M 3HeprusiM. MneanbHslil ra3 B noJie tsroreHusa. bapomerpu-
yeckas popmyna. Pacnpenenenue bonbliMana mo noTeHIMATbHBIM SHEPTUSIM.



12. ®uznyeckre OCHOBBI TEPMOJMHAMUKU. TepMoanHamuueckass cucrema. [1oHs-
THE O paBHOBecuH. Pabora B TepmoauHamuke. [lepBoe Hayano TepMOAMHAMUKHU.
TermnoémMKoCTb.

13. Creniern cB0oOObI. Pactipenenenue s3Hepruu o creneHsM cBo0oasl. BHyTpeH-
HSSI DHEPTUS HJICAIBHOTO Ta3a. TepMoaMHaAMUYECKass BEPOSATHOCTb. JHTPONUS U
€€ CTaTUCTUYECKUI CMBICI. BTOpoe Hadalio TEepMOJIWHAMHUKH.

14. N3onpoueccel. [IpuMeHeHre K HUM MEPBOrO U BTOPOTO 3aKOHA TEPMOIUHA-
MUKHU.

15. DnekTpocTaTka. 3aKOH coXpaHeHus 3apsiaa. 3akoH Kynona. [loTok BekTopa
D. Teopema I'aycca u €€ npruMeHEHNE K BBIYMCIICHUIO TIOJIEM PABHOMEPHO 3apsi-
KEHHBIX OECKOHEUHO JUIMHHOTO LUIUHAPA U CPEpPbI, K BHIUUCICHUIO MO PaBHO-
MEPHO 3apsKEHHBIX IJIOCKOCTEN, JABYX MapaJUICIbHBIX INIOCKOCTEMN.

15. IlorenumaneHas sHEprus 3apsaa B dJIEKTpocTaThdeckoM mnoiie. llorennmarn.
OKBUMNOTEHIMATIBHBIE TTOBEPXHOCTH

16. [IpoBOAHMKYU B 3JEKTPUUECKOM IOJIE. DIEKTPOEMKOCTh KOHAEHCATOpa. JHEp-
rusl 3apsHKEHHOTO  MPOBOJIHHMKA, KOHAEHCATOpa. DHEPIHs 3JIEKTPOCTATHYECKOTO
OJISL.

17. Dnexrpruyecknii Tok. TOk MpoBOAMMOCTH M YCIOBHS €ro cyniectBoBanus. [lo-
HsATHe O cTopoHHUX cuiax. IJIC uctounuka Toka. 3akoH Oma (MHTErpajbHas U
muddepennmranbaas  Gopma 3armcu).

18. MarauTHoO€ 1oJje u ero xapakrepuctuku. ['papuueckoe n300pakeHne MarHuT-
Horo noiia.3akonbno-Casapa-Jlannaca. MarHuTHoe 1mosie psIMOJIMHEMHOI'O TOKA.
MarauTHoe 1oJjie KpyroBoro Toka.

19. Marautnbie cuibl. Cuna JlopeHna. /[BuykeHUE 3apsiKEHHOW 4YacTUIBI B COB-
MEILEHHBIX AEKTPUYECKOM U MarHUTHOM noJisix. D dext Xomna.

20. sABnenue snmekTpomMarHuTHOM WHAYKUMHU. [Ipupoma IC mHayknuu. 3akoH
@apanes. Ilpaswio Jlenna. Toxkun ®Dyko. SBneHne caMouHIyKIUW. VHIYKTHB-
HOCTb. B3anMHasi UHIYKTUBHOCTh. DHEPTUs MAarHUTHOTO TOJISL.

21. MarnutHbie cBolicTBa BemiecTB. (CBoicTBa (eppOMArHeTUKOB, TMAMArHETH-
KOB W MapaMarHeTUKOB, UX MPUPOAA .

2 cemecTp

1. KonebGanus: OCHOBHBIC XapaKTEpUCTUKH, TudPepeHIInaTbHbIE YpaBHEHUS U
WX pelIeHus sl TApMOHMYECKHX, 3aTyXalOUIUX U BbIHYKJICHHBIX KOJIEOaHUH.

2. TI'paduueckoe npeacrasnenue koyiedanuil. CnoxxeHue KojseOaHu.

3. Ynopyrue BOJHBI: KJIacCHU(PUKALMS, XapaKTEPUCTUKU. YPaBHEHUE IUIOCKOU
MOHOXPOMAaTHYECKOU BOJIHBI.

4. Nntepdepenuns BoaH. Crosture BoiHbl.Konebanus ctpynbl. Ilonsatue o

KBaHTOBAHUHU.

5. Cucrema ypaBHeHuid MakcBeia.

6. OnekTpomMarHuTHBIE BOJIHBI U UX cBoiictBa. [llkanma 3M€KTpOMarHUTHBIX
BOJIH.

7. Wurtepdepenmus u nudpakxius cBera.

8. Tlonspusanus ceera.

9. TemnnoBoe uznyyeHue. 3aKOHBI TEMJIOBOTO U3ITyUEHUSI.



10. ®otosnexrpuueckuii 3pdext. 3akons! hoTordhPexTa.

11. DnemeHTHl KBAaHTOBOM MeXaHHWKHU: rumnoTe3a ae bpoitnsg, ypaBuenue Ilpé-
JWHTepa, COOTHOUIEHNE HEONIPEAETEHHOCTEN.

12. Atom Bopoposia U BOAOpoaonoa00Hsie noHbl. KBaHTOBBIE uncia. KBanto-
BAHUE JTUHAMUYECKUX XaPAKTEPUCTHUK.

13. 3oHHas Teopus TBEPBIX TEN.

14. CobcTBeHHas! U MpUMECHAs POBOAMMOCTD MOJTYNPOBOJTHUKOB.

15. KOHTaKTHBIE SIBJICHUS.

16. CocTtaB u pa3mepsl saep. JledhekT Macchl. JHEPTHs CBA3H.

17. SinepHble TpeBpallleHU: SIEPHbIE PEAKIINH, PAAUOAKTUBHOCTh

IIpuMep IK3aMeHALHOHHOI0 OMJIeTa

I'OYBIIO «/loHenknii HAUMOHAJIbHBIN TEXHUYECKUH YHUBEPCUTET)
YpoBeHs BhICIIEro MpodhecCHOHaIBLHOTO 00pa3oBaHus:  OakaBJIaBpHUat

Hampasnenue noaroToBku (CrenuaibHOCTD): 13.03.02 DnexTposHepreTuKa 1 31eKTpoTeX-
HHUKa

[Mpoduns (Marucrepckas nmporpaMma, CreuaIn3ams): DHeprocHadkeHne

Cemectp: HEPBBIiI

YyeOHas AUCLUIUIMHA! ¢dusnka

DK3aMeHaIMOHHbIN Ouser Ne 7 .

1.3anumuTeOCHOBHBIEIMHAMUYECKIE  XapaKTePUCTUKH  BpaIaTeIbHOTO/IBU-
)KeHus. JlanTe onpeneneHneITuXXapakTepucTuk. YemypaBeH MOMEHT UHEPLUHUCH-
CTEMBIMATEPUATILHON TOYKMOTHOCUTEIHHO ocu? 3anmumute@opmyisl i pacué-
TaMOMEHTaUHEPLUMUCIEAYIOIUXTETOTHOCU-TEIIBHO OCH, ITPOXOISIIEN Yepe3 LEHTP
Macc: CIUIONIHOTO AUCKa, 00pyua, I1apa, CTEP>KHS.
2. KakoeneiicTBHeoKa3pIBACTMAarHUTHOE TTOJIC HA JBYOKYITUHCS 3apsn? 3amumimTe
bopmyny s pacuéracuibl JlopeHna. OnummMTeABUKEHUE3APSIKEHHBIXYACTHUIL B
OJIHOPOJITHOMMArHAUTHOM II0OJIE B CJIy4yae, KOTr/ia BEKTOP CKOPOCTUIEPIICHINKYIISIPEH
BEKTOPY WHIYKIWHMArHUT-HOTO MOJA. B KakoM W3 NPUBEACHHBIX HA PHUCYHKE
CJIy4aeB AJIEKTPOH, BJICTAIOUIWNA B OJTHOPOJIHOC MAarHUTHOE MOJie, OyAET JBUTaThCs
110 BUHTOBOM JIMHUM?

B B B

/% A% &— 0
Lo
S o
1 2 3

3.MaiiTe onpeneneHNenoTeHIMAIANIEKTPUIECKOr0 oI, 3anuiuTe Gopmyy 1
pacy€TanoTeHUNAIANIEKTPUUECKOTO OJIsl, CO3JaBAEMOIOTOYEYHBIM  3apsOM.
KaxcBs3anbiHanpsskEHHOCTD M OTEHIMAN B oO1eMcinydae? 3anumure Gopmyiy,
CBSA3BIBAIOLYOHANPS)KEHHOCTh M OTEHUIMATIOAHOPOAHOTOAIEKTPUYECKOTO TOJIA.
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4. TInockuil BO3AYLIHBIN KOHAEHCATOpP e€MKOCThio 20 H®D 3apsiKeH 0 pa3sHOCTH
norenuuanos 100 B. Kakyto paboTy Hy>KHO COBEPILUTh, YTOOBI BJBOE YBEINYUTh
paccTosiHUE MEXy OOKIaiKamMu?

5. 1o Butky panuycoMm 5 cMm tedet Tok 10 A. Onpenenute MHIYKIUIO MarHUTHOTO
10JIs1 B IEHTPE KPYrOBOI'O BUTKA U MAarHUTHBIII MOMEHT KPyTOBOT'O TOKa

YTBepxIeHo Ha 3aceanuu Kadeapsl  QU3MKH

(HanMeHoBaHUE Ka(eapbl HOIHOCTHIO)

[TpoTokon Ne ot 2022 1.
3aB. kadeapoii A.®.Bonkos

(romnuce) (@11.0)
DK3amMeHaTop T.N.Manamresko

(moxmnuck) (®.1.0.)

4.3. Kpurepuu onieHUBaHUs
KPUTEPUU
OILICHUBAHUS HK3aMEHAIMOHHOM pabOThI M BHICTABIICHUS 9K3aMEHAIIMOHHOM OLICH-
KU 110 (pU3HUKe

B xaxxgom OusieTe cOmEpKUTCS TPU TCOPETUUECKUX BOIPOCA M JIBE 3aTa4H
(3amanusa Nel,2,3.4,5). OTBeT Ha KaXa0€ 3aJaHUe MaKCUMAaJIbHO orleHuBaeTcs B 20
OaIIOB.

[Ipu oTBeTe Ha TeopeTHUYECKOe 3aJaHme oleHKa «20» CTaBUTCS B cllydae
MOJIHOTO OTBETa Ha BOMpPOC 0€3 KaKuX-TM00 HETOYHOCTEH (MYHKT a)) U MpOBeJie-
HUs pacyéTa 6€3 MaTeMaTH4eCcKuX omuOoK (MyHKT 0)). bamisl cHuMaroTcs, ecinu B
OTBETE YMYIIECHbl KaKHe-IMOO BTOPOCTEIICHHBbIE MOMEHTHI, JOIMYIICHBI HECYIIe-
CTBEHHBIE HETOYHOCTH, JIOMYIIEHbI CYIIECTBEHHbIC HETOYHOCTH MPHU MPABUIHLHOM
OTBETE B II€JIOM, MPU HEJAOCTATOYHOM MPEJICTABICHUA MaTepuayioB. bamibl cHU-
MarOTCsl KaK MPOIEHT HEeIOCTAIOIIEro MaTepraia ¢ yaéToM ero 3HauMMOCTH.

WroroBast orieHKa 3a 9K3aMEH PacCUUTHIBAETCS KaK cymMMma 0ajioB U MaKCH-
MajbHO cocTaisieT 100 6anios.

KPUTEPUU
OLICHMBaHUs PabOThI B TEUEHUE CEMECTPA U BHICTABIIEHUS UTOTOBOIO 3a4€Ta M0
busnke

CpencTBaMu OTICHUBAHUS SIBIISTFOTCS:
— BBITIOJTHEHWE JT1a00paTOPHBIX PadoT;
— 3aIuTa OTYETOB O JaOOPATOPHBIX paboTax;
— BBITIOJIHEHNE WHAUBUYAJIbHOTO 3a/I1aHNUS,
— 3aIUTa UHANBUAYATHLHOTO 3aJaHus.

3amura 1a60paTOpHBIX PabOT, HHANBUAYAIHLHOTO 3aJJaHUs TPOBOJIUTCS B BHJIC
coOece1oBaHMs.

KpI/ITCpI/II/I H 1IKaJa OLCHHUBAHMUS 110 OCHOYHOMY MaTepI/IaHy«CO6GC€ILOB8,HI/I€»



(ycTHBIH ompoc, B ceMecTpe 8 1abopaTOpHBIX padoT)

[Ixana onenu-
BaHUS (MHTEP-
BaJI OaJJIOB)

Kpurepuii onienrBanus

12

BnageeT maTepranom, W3y4yaeMbIM B 1a00OpaToOpHOM padoTe, Ha
BHICOKOM ypoBHE. BepHo popmynupyeT BbIBOABI 1 0000IICHNUS.
J[aeT moJTHBIE OTBETHI HAa MIOCTABJICHHBIE BOIIPOCHI.

AKTUBHO paboTaeT Ha 3aHATHUSIX. [ [paBUIEHO BBITIOTHSET BCE U3-
MEpEHHsI ¥ BBIYUCIICHHUSL.

Braneer maTepuanoM, U3y4yaeMbIM B JaOOPAaTOpHOM paboTe,Ha
XOpOILIEM YPOBHE, OJJHAKO HA HEKOTOPHIE BOIIPOCHI OTBETUTH HE
MOXKET.

[ [paBUIBHO BBIMIONHIET U3MEPEHUS, HO MHOT'/Ia COBEPIIAET OLINO-
K1 B pacy€rax.

3HAET OCHOBHBIE ITOJI0KEHUS U3y4aeMOT0 MaTepHualla, HO Ha 3Ha-
HMUTENBHYIO YaCTh BOIPOCOB JAET HEITOIHBIE WIIA HENPABUIIBHBIE
oTBETHI. JlomyckaeT omMOKU NpU MOCTPOEHUH T'Ppa(UKOB U BbI-
[IOJITHCHUU BBIYMCIICHUMN.

[ IposiBiIss€T HU3KYIO AKTUBHOCTD HA 3aHATHSIX.

JlonotHUTENbHBIE 0aJUTbl, HAYKUCIIIEMbIE B KOHIIE CEMECTpa IpH
MPaBWJILHOM U CBOEBPEMEHHOM BBITIOJIHEHUHU BCEX JIA00PATOPHBIX
paboT.

Y4ueOHbIM MaTeprasioM He BiajaeeT. [Ipu BbINOJHEHUN BbIUKCIIE-
HUI 10ITyCKaeT rpyoble OMIMOKH.

Ha nocraBieHHbIe BONPOCHI OTBETUTh HE B COCTOSTHUU WJIM OTBE-
baeT He BepHO.Ha 3aHsaTHsIX 6€3MHUINATHBEH.

Brimonnenne Bcex mabopaTopHBIX padboT, IPEAyCMOTPEHHBIX yaeOHO-
METOINYCCKON KapTOW TUCIUILIMHBI SIBISCTCS 00s3aTeIbHbBIM.

IlepeBon

otieHku u3 100-6amtpHOM mKanbl B rocyaapctBeHHyo u ECTS

OCYIIIECTBIISIETCSI B COOTBETCTBUU CO IIKAJIOM, npuBeeHHo# B «Ilomoxxennn o6
opraHu3alyy yaeoHoro mpoiiecca B JJoHeIKoM HaIllMOHAILHOM TEXHUYECKOM YHHU-

BEPCUTETEY.
Cymma 6ajuioB Ornenka Ornenka
o 100-6anpHOM mikane | mno mxkaiae ECTS 110 TOCYTAPCTBEHHOM IIKAJIE
90-100 A OTan4yHO
80-89 B Xopo1o
75-79 C
70-74 D y
60-69 E JIOBJIETBOPUTEIBHO
35-59 F He
0-34 = YAOBJIETBOPUTEIHHO




4.4, [IpuMepsbl TEKYILIEr0 onpoca
Ha nabopaTopHbIX 3aHATHSAX

Bce uHCTpyKIMu K 1a00paTOpHBIM paboTaM CHaOXEeHBI OJIOKOM BOIPOCOB

O 3alUTe PaOOTHI.

[Tpumep: Jlaboparopnast pabora Ned6 «VccienoBanrue 3aBUCUMOCTH COIIPOTHUBIIE-
HUS IPOBOJTHUKOB OT TEMIIEPATYPhI»

1. Yrto Ha3pIBaeTCA INEKTPUUYECKUM CONPOTUBICHUEM?

2. Kak 3aBHCHUT 3JEKTPUUYECKOE COMPOTUBICHUE MPOBOJHUKOB OT TEMIEPATYPHI?

3anumute Gopmyry.

3. Haiite onpezenenue TemMnepaTypHoro ko3 UireHTa COnpoTUBICHHUS.

4.

CpaBHUTE MOITYYEHHBIN 3KCIEPUMEHTAIBHO IPAPUK C TEOPETUUECKON 3aBHCH-
MocTbr0. Crenaiite BbiBOA. CpaBHUTE HaWICHHOE 3HAYECHHE TEMIEPATYPHOTO
KO3 pUIIMEHTa CONPOTUBIICHUS O C TAOJWYHBIM UM OINPEACIUTE BO3MOXKHBIN
MaTepuJI MPOBOIHUKA.

Ha NMPAKTUHYICCKUX 3aHATUAX

Bormpocsl a1t TeKyIiero omnpoca o BCEM TeMaMIpPHUBEACHBI B yUeOHOM IMO-

cooun [3]
[Ipumep: Tema «/lMHaMuMKa MaTEpUAIBHOM TOYKHA M BPAIIATEIIBHOTO JBHKCHUS
TBEPOro Tea. 3akoHbl HproTOHA)

o1 b~ Ww

oo

1. Hepe‘lI/ICHI/ITC OCHOBHBIC TUHAMHUYCCKHUC XAPAKTCPUCTUKHU ITIOCTYIIATCIBHOI'O

IBWKEeHUs. JlaliTe uX OorpeneseHus.

2. Chopmynmupyiite nepBbiii 3akoH Herotona. Kakue cuctembl oTcuéra Ha3bl-

BAIOTCS UHEPLIHUATBHBIMU?

. Chopmynupyiite BTopoii 3akoH HeroToHA.

. Chopmynupyiite Tpetuii 3akoH HproToHa.

. Ilepeuncinure OCHOBHBIE NTUHAMHUYECKHE XAPAKTEPUCTUKUA BPaALIATEIBHOTO
JBUKEHUS.

6. 3anummmTe GopMyIIBI TS pacuyéTa MOMEHTA WHEPITUH CIICIYIONTUX TSI OTHO-

CUTEJIBHO OCH, IPOXOASIIEN Uyepe3 LIEHTP Macc: CIIOIIHOrO AucKa, o0pyya,
11apa, CTEPKHs.

. Chopmynupyiite u 3anumure Teopemy Lllteitnepa.

. Uemy paBeH MOMEHT CHJIbI OTHOCHUTEJIBHO OCH BpPAILICHHUS ?

9. UeMy paBeH MOMEHT MMIIyJbca TBEPAOIO Teja OTHOCUTEIBHO OCH Bpallle-

HUAS?

10. 3anummuTe OCHOBHOE YPAaBHCHUC JUHAMHUKH BpPAMIATCIIBHOTO ABUKCHUA

TBépI[OFO TCJI1a OTHOCUTCIBHO HGHOI[BHX(HOI;'I OCH BpalllCHMUA.

4.5. KypcoBoe NpoeKTHPOBaHHE
VY4eOHBIM MJIaHOM KyPCOBOE MPOEKTUPOBAHUE HE 3AIJIAHUPOBAHO



5.PEKOMEHAYEMAA JIUTEPATYPA
I. OcHoBHas iMTEpaTypa

1. Boakos, A. ®@. Kypc ¢usuku [DnekTpoHHBIN pecypc] :yueb.mocodue s
oOygarommxcsi o0OpazoBaT. yupexkaeHui Boicil. mpod. obpazoanus. B 2 1. T. 1 :
®du3uveckrue OCHOBBHI MEXaHUKH. MoJeKyspHas (u3uka ¥ TepMOIUHAMHKA.
OnekrpoctaThka. [IOCTOSHHBIA AIEKTPUYECKU TOK. DiekTpoMmarHeTusm / A. .
Bouskos, T. II. JlymnueBa ; TOYBIIO « IOHHTY». — U3n. 2-e, ucnp. U J01. —
Onextpon.nad. (1 daitm). — Jonenk : JJOHHTY, 2019. —100-netuto JlonHTY mo-
cBamaercsa. — CucreM.TpedoBanus: AcrobatReader.
http://ed.donntu.ru/books/19/cd9104.pdf

2. BonkoB, A. ®@. Kypc ¢usuku [DaeKkTpoHHBIA pecypc]| :yueb.mocobue s
oOyyaromuxcsi o0pazoBaT. yupexaeHui Bbicil. mpod. oOpazoanusd. B 2 1. T. 2 :
Kone6anus u BonHbl. BoHOBas U KBaHTOBasl ONMTHUKA. DJIEMEHThI KBAHTOBOW Me-
xaHUKUA. OCHOBBI (DU3UKH TBEPJOTO TeJa. DINEMEHThl (PM3UKU aTOMHOTO sijpa / A.
®. Bonxkos, T. I1. JTlymnuesa ; TOYBIIO « IOHHTY». — U3xa. 2-e, ucnp. u 101 —
Onektpon.aad. (1 ¢aitr). — Joneuk : JJOHHTY, 2019. — 100-neturo JJonHTY mo-
ceamaercs. — Cucrtem.tpeboBanusi: AcrobatReader.
http://ed.donntu.ru/books/19/cd9105.pdf

3. Jlymmmmena, T. I1. [Ipaktukym mo ¢usuke. Pemenue 3amayd [DneKTpOHHBIN
pecypc] :yueb.mocobue A CTyACHTOB MHK.-TE€XH. CIIELIMAIbHOCTEHN BbICIIL. y4€O.
3aBesieHuid - B 2 T. T. 1: @usndeckre oCHOBbI MexaHUKU. MonekymsipHas ¢usuka
U TEPMOAMHAMHKA. DIJIEKTPOCTATHUKA. [IOCTOSHHBIN JJIEKTPUUYECKHIM TOK. DJIEK-
tpomaraetusm / T.IL JlymnueBa, H. M. PycakoBa, A.®. BonkoB. — Oek-
Tpon.naH. (1 ¢aitn). Honeuk : Texnomapk JOHI'TY «YHUTEX», 2017. — Cu-
creM.TpeboBanus :AcrobatReader. — Pexxum mocryma:
http://ed.donntu.ru/books/17/cd7846.pdf

4. Jlymmnuesa, T. I1. [Ipaktukym no ¢usuke. Pemenue 3amayu [DneKTpOHHBIN
pecypc] :yue6.1mocobue i CTYJSHTOB MHK.-TEXH. CIICIUATbHOCTEH BBICII. yueO.
3aBeneHuid : B 2 T. T. 2: Konebanuss u BoimHBI. BoJIHOBas M KBaHTOBas OITHKA.
DneMeHThl KBaHTOBOW MexaHWKUA. OCHOBBI (U3HKU TBEPAOTO Tela. DJIEMEHTHI
¢busuku atomroro sgpa / T.II. JlymmueBa, H. M. Pycakoma, A.®. Bonkos.
Onextpon.nad. (1 daiin). Joneuk : Texnonapk JOHI'TY « YHUTEX», 2017. —
Cucrem.tpeboBanus :AcrobatReader. — Pexxum focryma:
http://ed.donntu.ru/books/17/cd7847.pdf

I1. TonosiHUuTEAILHASA JIUTEPATYpPA

5. JIabopaTopHbIil MPakTUKYM MO (PU3UKE: MHCTPYKIMU K JTAOOpAaTOPHBIM pa-
6otam [Dnektponnsiii pecypc] / A.®. Bonkos, T.I1. JlymnueBa — Jlonerk: JloH-
HTY, 2015. — 70 ¢aitnos. — Cucrem.tpeboBanus: AcrobatReader.

Pexxum noctyna: http://ea.donntu.ru/handle/123456789/29065



http://ed.donntu.ru/books/19/cd9104.pdf
http://ed.donntu.ru/books/19/cd9105.pdf
http://ed.donntu.ru/books/17/cd7846.pdf
http://ed.donntu.ru/books/17/cd7847.pdf
http://ea.donntu.ru/handle/123456789/29065

6. CnpaBounbie Matepuanbl o ¢pusuke / coct.: A. @. Bonkos, T. I1. JTymmnue-
Ba.— Jloneuk: lonHTY, 2010.- 28c. PaccmoTpeHo Ha 3acenanuu Kadeapsl GU3nku
[Tpotokon Ne 4 ot 22.03.2016 YTBepxaeHO yueOHO-U3TATEIBCKUM coBeTOM JlOH-
HTY IIpotokon Ne 3 ot 17.05.2016. IlepeyTBepxkaeHO Ha 3acenaHuu Kadeapbl
busuku: nmpotokoa Ne6 ot 25.02.20.
http://ea.donntu.ru/handle/123456789/2807

6. YH EBHO-METO/INYECKOE OBECIHEYEHHUE JIUCHUIIJINHBI
Y4eOHo-MeTOAUYECKHME U3aHNs, pa3padoTranHbie B [JonHTY:

7. Jlymnmena, T. I1. Koncrniekt nekiuit mo gusuke. Yacte 1 / T. I1. JIlymnuena, A.
®. Bonkos.- Jouenk: JouHTY, 2011. — 120 c. PaccmoTpeHo Ha 3acelaHuu Ka-
denpor  ¢usuku. IIporokon Ne 3 or 15.10.2010 VYtBepxkaeHo y4eOHO-
m3garenbckum coBetoM JJoHHTY. Ilpotokon Ne 9 ot 23.10.2010 r. Ilepeytep-
XKJEHO Ha 3acenanuu Kadeapbl Gpu3uku: mpoTokoa Ne6 ot 25.02.20.
http://ea.donntu.ru/handle/123456789/2798

8. Jlymmnuena, T. I1. Koncnekr nexkuuid no gusuke. Yacts 2 / T. I1. JIlymnuesa, A.
®. Bonkos.- Joueuk: JonHTY, 2014.— 120 ¢. PaccmoTpeHo Ha 3acenaHud Ka-
benpel  ¢uszuku. Ilporokon Ne 1 ot 14.09.2012 r. VYTBepkaeHO ydeOHO-
m3narenbckum coBetoM JJoHHTY. IIporokom Ne 4 or 04.10.2012 r. Ilepeyrsep-
KICHO Ha 3acenannu Kadeapsl Gpu3uku: mpoTokoa Ne6 ot 25.02.20.
http://ea.donntu.ru/handle/123456789/24871

9. MeTonnueckoe mocooue Jisi CaMOCTOSTENbHONU pabOThl 10 Kypcy ¢u3uku. MH-
nuBHaAyalbHBIC noMamtHue 3aaanus / Coct.: A. ®@. Bonkos, T. I1. JIlymnuesa.— Jlo-
Henk: JonHTY. - 2015.-122 c¢. PaccmoTpeHo Ha 3acemanuu kadenpbl (HU3UKA
[Tporokon Ne 1 ot 14.09.2015 r. YTBepklIeHO Yy4eOHO-U3AATEILCKUM COBETOM
HouHTY. IIpotokon Ne 9 or 21.09.2015 r. IlepeyTrBepkaeHO Ha 3aceqaHUU Ka-
benpsr puszuku mp.Ne6 ot 25.02.20.

http://ea.donntu.ru/handle/123456789/29064

10. JIaGopaTopHbIii TPakTUKYM 10 (U3HKE [IIEKTPOHHBIN pecypc] : yaeOHoe mo-
cooue st By3oB / A.®. Bonkos, T.I1. Jlymnuesa. — (11 M6). — Jlonenk, 2015. —
68 (aiinoB. — Cucrem.TpeboBanus :AcrobatReader.IlepeyrBepikaeHo Ha 3acena-
HUU Kadeapsl puzuku: mpotokos Ne6 ot 25.02.20.
http://ea.donntu.ru/handle/123456789/29065
http://ed.donntu.ru/books/met/cd482.pdf

DJIEKTPOHHO-MH(OPMALMOHHBbIE PeCypChI
OBC JOHHTY - http://donntu.ru/library

7. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUILIAHBI


http://ea.donntu.ru/handle/123456789/2807
http://ea.donntu.ru/handle/123456789/2798
http://ea.donntu.ru/handle/123456789/24871
http://ea.donntu.ru/handle/123456789/29064
http://ea.donntu.ru/handle/123456789/29065
http://ed.donntu.ru/books/met/cd482.pdf
http://donntu.ru/library

7.1. JlekunoHHbIE 3aHATHUS:

VYyeonas aynuropus Ne 3.304, yueOHbINH KOpIyc 3, ISl IPOBEACHUS 3aHS-
TUN JIEKIMOHHOTO THUIIA, TPYNIOBBIX U UHIWBUIYAIbHBIX KOHCYJIbTAIIUN, TEKYIIle-
ro KOHTPOJISI U MPOMEXKYTOUYHOM arTecTaluud (MyJIbTUMEIUitHOE 000pyIOBaHUE:
HOyTOYK (OC - Windows 8.1 Professionalx86/64 (akamemuueckass MOANKMCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (imuuensuss GNULGPLv3+ u MPL2.0),
MYJIbTUMEIUUHBIA NPOEKTOP, IKPaH; CIEHHAIN3UPOBAHHAS MeOeb: TOCKa ayH-
TOpPHAsl, CTOJIbI ayAUTOPHBIE, CTYJIbs YUEHUYECKHUE; TEMOHCTPALIMOHHBIE CTEH bl U
TIJIaKaThl).

7.2 IlpakTUYeCcKHUEe 3aHATHS:

VYyeonas ayautopust Ne3.206, yueOHbIN Kopyc 3, sl TPOBEICHUS PAKTH-
YECKUX 3aHITHA U CaMOCTOSATEIbHON paboThI: creualn3upoBaHHas MeOelb: JoC-
Ka ayAuTOpHas, CTOJbl ayJAUTOPHBIE, CTYJb YYCHUYECKHE; NEMOHCTPALlMOHHbBIC
CTEH/Ibl U TUTAKATHI).

7.3 JlaGopaTopHbie padoThI:

1. Cneumanu3upoBaHHas yueOHasi 1a00paTopus MEXaHUKU U MOJIEKYJISPHOM
¢buzuxu Ne 3.201, yueOHbIil Kopryc 3, JUIsl MPOBEACHUS 3aHITUNA CEMUHAPCKOTO U
7a00paTOPHOTO THUIIA, TPYMIIOBBIX UM WHIUBUIYAJIbHBIX KOHCYJIBTAIlUH, TEKYILETO
KOHTPOJISI M NPOMEXKYTOYHON aTTecTaluy (Crenuann3upoBaHHas MeOenb: JOCKa
ayJUTOpHAs, MapThl, JEMOHCTPAIIMOHHbIE CTEH/Ibl U IUIAKATHI; TEXHUYECKHUE BECHI,
HaOOp pa3HOBECOB, MUKPOMETP, IITAHT€HIIUPKYJIb, TPAHCIIOPTUP, CEKYHAOMED, JIH-
Hellka, MamuHa ATByJa, 3JEKTPOHHBIE CEKYHJIOMEpBI, OJIOK MUTaHUS, MasTHUKU
O6epOeka, HaAOOPHI TPY30B, YCTAHOBKA ISl U3YUYCHUS yapa IapoB, dJIEKTPOABUTA-
TE€Nb, TUHAMOMETpP, CYETYUK OOOPOTOB, IITAHTCHIMPKYJb, CEKYHIOMEp, MepeKia-
JIMHA C YCTAHOBJICHHON Ha HEW MpPOBOJIOKOW, HaOOp Tpy30B, MHIMUKATOP, MHUKPO-
METp, UHANKATOP, IITAHT€HIIMPKYJIb, TEPMOMETpP, HacoC KaMOBCKOT0O, BaKyyMMETD,
AHAJIMTUYECKUE BECHI, Pa3HOBECHI, TUTEJIb C OJIOBOM, IIE€Yb, TEPMONApa, CEKyHIOMED,
CTeKJISIHHBINA OayioH, U-00pa3Hblii MaHOMETpP, HACOC, CEKYHIOMED, IUIUHIP C UC-
CIIEAYEMOM KUAKOCTBIO, CEKYHJIOMED, aHAIUTUYECKHE BECHI U Pa3HOBECHI, MUKPO-
METp, YCTaHOBKa JJisi ompesesieHns Kod(D(HIreHTa moBEepXHOCTHOTO HATSIKEHUS,
yCTaHOBKA JUIsl onpeaeseHust KoapUIMeHTa BHYTPEHHETO TPEHHUS).

2. Cnenmanu3upoBaHHas ydeOHas JjabopaTopusi dJIEKTPUYECTBA U MarHETU3Ma
Ne 3.204, y4ueOnslii kopryc 3, /Ui IPOBEACHUS 3aHATHI CEMUHAPCKOrO TUIA, TPyI-
MOBBIX U WHAUBUAYAIBHBIX KOHCYJIBTAIMMA, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM
arrecTanuu (Crenuaiu3upoBaHHas MeOelb: JOCKa ayAUTOpHAasl, MapThl, IEMOHCTpa-
IIMOHHBIE CTEHbl M IJIAKAaThl; UCTOYHUK TOKA, BOJBTMETP, TalbBAaHOMETP, HAOOp
AIIEKTPOAOB, HAOOP KOHJIEHCATOPOB, MUKPOBEOEPMETP, BOJBTMETP, MOTEHIIMOMETD,
MCTOYHHK TOKA, MOJICTaBKa C HATSIHYTHIMU MPOBOJAMH, AMIIEPMETP, BOJIBTMETP, UC-
TOYHUK TOKa, PEOXOpPJ, TaJbBAaHOMETP, Mara3uH COMNPOTHUBIICHWN, WCTOYHUK TOKa,
HarpeBarelb, TEPMOMETP, BOJIBTMETP YHUBEpCAIbHbIN B7-21A, UCTOYHUK 3.1.C., aM-
MEPMETP, BOJIBTMETP, PEOCTAT, TAIIbBAHUYECKHI 3JIEMEHT, MUKPOAMIIEPMETP, MUKPO-
BAJIbTMETP, MEPEMEHHBIN PE3UCTOpP, MOJOCOBOM MarHuT, Oyccoiib ¢ KOMIIacoM, ce-
KyHJIOMEp, TaHT€HC-TAJIbBAHOMETP, aMIIEPMETP, PEOCTAT, UCTOYHUK TOKA, TOPOHUJL C
YKEJIE3HBIM CEpACYHUKOM, UCTOUHUK nuTanusi BC-27M, usmeputesns MarHUTHOM MH-



TYKIUH, TTOJIKOBOOOPA3HBIM 3EKTPOMArHuT, SIKOPh C HAOOPOM TPY30B, aMIIEPMETD,
peocTar, TMOJKOBOOOpPA3HbI MarHuT, W3MEpUTENIbHas KaTyllka, MHKpOBeOep-
METP,MUKpPOaMIIEPMETP, HArpeBaTeb, TEPMONApa, MUKPOBOJIBTMETP, AIEKTPOHHBIM
ocumiiorpad, aMrnepMerp, BOJITMETP, UICTOUHUK MUTAHUS, DJIEKTPOHHAS JIaMIia, CO-
JICHOUJI, UCTOYHUK IMUTAHMsI, aMIIepMETp, BOJIBTMETP, AJIEKTPOHHBIM ociuiuiorpad,
BOJIETMETP, UCTOYHUK MUTAHUS, MASITHUK, CEKYHJIOMED, IPUCIIOCOOICHHE ISl OIpe-
JIeJIEHUs IIEHTpa Macc, (PU3NUecKuil MasTHUK, HAOboOp neMrgepoB, ceKyHaomep, Qpu-
3WYECKUN MAasTHUK, IITAHTCHLIUPKYJb, CEKYHIOMEp, DJEKTPOHHBINA ocummiorpad,
reHepaTop UMITYJILCOB, KOJIeOaTeIbHbIA KOHTYpP, NUICTOUYHUK HAIPSLKEHUSI, TOTEHIIUO-
METp, BOJIBTMETP, MHKPOAMIIEPMETP, CEKYHIOMEp, T'€HEpPaTop 3BYKOBOW YacCTOTHI,
MUKpOaMIIEPMETP, KOJIEOATENBbHBIA KOHTYD.

3. Crenmanu3upoBaHHas yuyeOHasi Ja0opaTopusi NEKTPUUECTBA U MarHeTH3Ma
Ne 3.207, yueOnsIii kopiryc 3, /Ui IPOBEACHUS 3aHATHI CEMUHAPCKOrO TUIA, TPyI-
MOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTALMUNA, TEKYIIIETO KOHTPOJISL U MPOMEKYTOUHON
arrecTanuu (MyJbTUMEIUITHOE 000pYy/I0BaHNE: KOMITBIOTEP, MOHUTOD; CHEIMATIN3H-
poBaHHasi MeOelTb: TOCKA ayJAUTOPHAs!, TAPThI, IEMOHCTPAIMOHHBIE CTEH/IbI U TIJIaKa-
TBI; AJIEKTPUUECKAs JIAMIIOUYKa, (POTOIIEMEHT, JTFOKCMETP, 3epKaIbHBIN TaTbBAHOMETD,
JIMH3a, OCBETUTENh, MUKPOMETPUUYECKUIN BUHT, CBETO(PUIBTPHI, TOHUOMETD, Audpax-
IIMOHHAS PEIIETKA, CBETOMMIBTPHI, ONTUYECKAs] CKaMbsl, OCBETUTEI CO IENIbIO, TH-
(bpakiMoHHas peleTka, CBETOMMIBTPI, CaXapuMeTp, TpyOKH C pacTBOpaMH caxapa,
roHUOMeETp-criekTpomeTp 'S5, cTekinsiHHas npu3Ma, Jamia HaKaJMBaHUs, CBETO(UIb-
TPbI, ONTHYECKUI MUPOMETP, JIaMIla HaKaJIMBaHUs, BaTTMETP, aBTOTpaHCHopMaTop,
ra3oBblii UHTEphEPOMETP, HACOC, BOJITHON MaHOMETP, CTEKJISTHHBIN OaJUIOH, BaKyyM-
Hell  QorosnemenT CVYB-3, HWCTOYHMK THWTaHUS, MHUKPOAMIIEPMETP, JIFOKC-
MeTp,lpudop YM-2, BbICOKOBOJBTHBIN reHeparop Criektp-1, pTyTHas, HEOHOBas U
BOJIOPO/IHASL JIAMIIbI, Te€IMO-HEOHOBBIN Jlazep, TU(paKIMOHHAs peuleTKa, MOJsIpOou,
boTOodNIEMEHT, BaKyyMHBIN (DOTORIEMEHT, MCTOUHUK MHTAHUS, MUKpPOAMIIEPMETP,
BOJIETMETP, PEOCTaT, TEpMONapa, BOJILTMETP, MUKPOAMIIEPMETP PEOCTAT, TEPMOMETP,
HarpeBarelb, TEPMOMETP, MOCT COIPOTUBIIEHUH, TUOIbI, MIJUIMAMIIEPMETP, MUKPO-
amIepMeTp, BOJILTMETP, TUGPAKIIMOHHBIA MOHOXpOoMaTOop MYM-1, HHKEKITMOHHBIN
MOJIYIIPOBOJIHUKOBBIN J1a3€p, CBETOJMOMbI, MUKPOAMIIEPMETP, UCTOYHUK IMUTAHUS,
BOJIETMETP, JIFOKCMETP, UCTOYHHUK MHUTAHUS, YHUBEPCATbHBIN MOHOXpOMaTop YM-2,
BBICOKOBOJIbTHBIN T'€HEPATOP, PTYTHAs,, HEOHOBAsI U BOAOPO/IHAS JIAMIIbI ).

7.4. CamocTosiTeJibHAsI paboTa:

[TomemieHus 1uist CaMOCTOATEIBHOU PabOThI ¢ BOZMOKHOCTBIO MOAKIIOUYEHUS K CETU
"Unrepuer" u oOecnedeHUEM JOCTyna B DJEKTPOHHYIO HWH(OpMaIMOHHO-
o0Opa3oBaTeNbHYI0 Cpelly OpraHu3allMu: YUTAJIbHBIE 3ajibl, y4eOHble Kopmyca 2,3
(KOMMbIOTEpHAs TEXHUKA C BO3MOXKHOCTBIO MOAKIIOUEHHS K cetu «VHTepHeT» u
oOecreueHrneM JIOCTYIa B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbLHYIO CPEIY
(OUOC HNOHHTY) u snexrponno-6ubmmoteunyto cucremy (ObC IPRbooks), a
TaK)K€ BO3MOYKHOCTBIO WHANBUIYAIHHOTO HEOTPAHUYCHHOTO JIOCTYIa 00yJaroIInX-
csa B ObC u OMOC nocpeacrBom Wi-Fi ¢ mepcoHaIbHBIX MOOMIIBHBIX YCTPOMCTB.
OC- MicrosoftWindows 7, OpenOffice 2.0.3 - obmiectBennas nunensuss MPL
2.0,Grubloaderfor ALT Linux - munensus GNU LGPL v3, MozillaFirefox - nuuesn-
sus MPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) -



munen3ust GNU GPL).
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