MMUHNCTEPCTBO OBPA30OBAHMS 1 HAYKH
JIOHELIKOW HAPOJIHOM PECTIVBJIMKH
FOCYJIAPCTBEHHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBLICILIETO IMPOGECCHOHAJIBHOI'O OBPA3ZOBAHMWS
«JIOHELIKMA HALIMOHAJILHBIA TEXHUYECKWUI YHUBEPCUTET

A.A. Kapakoios

20 /~ Jroaa

PABOYASI ITIPOI'PAMMA JUCHUITJIMHBI
b1.0.14 «®U3UKA)»

(KO M HAMMEHOBAaHKE TUCLUUILIMHBI COIIACHO Y4eOHOMY ILIaHy)

13.03.02 «DIeKTPOIHEPTETUKA U DIEKTPOTEXHUKA)

(KOI[ 1 HAMMCHOBAHUEC HAIIPaBJICHUA IMOATOTOBKH / CHGL[I/IaJ'IBHOCTI/I)

Hanpagnenue noarotoBku:

DNEKTPOIHEPIETUUYCCKUE CUCTEMBI M CETU

(HauMeHOBaHUE PO / MATUCTEPCKOM MPOTPaMMBI /CIICIAATN3ALAN )

HanpasieHHOCTH(TIPO(HIIB):

bakanaspuar

(bakanaBpuar, MarucTparypa, CrieiiaInTeT)

[Iporpamma:

O‘-IHEUI, OYHO-3a04Hasj, 3a04Hasi

(ouHas, 3a09HAsI, OYHO-320UHAs )

dopma 00ydeHUsI:

dopma oOydeHuUs OuHas OuHo- 3aoyHas
3a09Has
Cemectp(bl) 1,2 1,2 1,2
Oo0mas Tpy10€MKOCTh B 3.€./9acax 8,0/288 8,0/288 8,0/288
KonrtakTtHas padota (4ac.), B TOM 144 62 28
quCIe:
JeKInH (Jac.) 68 (34+34) 18(8+10) 8 (4+4)
nabopaTopHbie paboThI (Jac.) 34 (17+17) 16(6+10) 4 (2+2)
MIPaKTHIECKHE (CEMUHAPCKHE) 34 (17+17) 16(6+10) 4 (2+2)
3aHsATHS (4ac.)
CamocrostenbHas padora (4ac.), B | 54 (36+18) 136(82+54) | 215(121+94)
TOM YHCJIEC:
KypcoBo# mpoekT(padoTa) (ce- - - -
MecTp/Jac.)
Kontpons (3x3ameH, yac./3a4éT) IK3. IK3. IK3.
90 (36+54)u. | 90 (36+54)u. | 45 (9+36)u.

Jonenk, 2023




Pabouass mporpamma mucHHIUIMEBI «PH3MKa» COCTABJIEHA B COOTBETCTBHH C
y4eGHBIM IaHOM 10 HanpasieHHio noAroToBkH 13.03.02 «DnaeKkTposHepreTuka u
3JIEKTPOTEXHUKa», TPODHIb: « DIEKTPHIECKHE CHCTEMbI B CETHY» LIS IPOrpaMMbl
«bakanaBpuar» 2023 roja npuéma no 0YHOM, 32040 hopmaM 00yUeHHS.

CocraBures:
Crapuumii npenonasareib

Kadeapsl «Dusukar @&M Manamenko T.H.
(moanscs)

Pabouyasi mporpaMMa paccMoTpena u NPHHSTA Ha 3aceqanuu kadeapsl «Pu3nukay.

Tpotokon ot « &3 » o3 2043 roma N 7
3aBemyrommit kadeapoii M Bonkor A. @.
(noanhts) (®.1.0.)

PaGouass nporpaMMa corjiacoBaHa ¢ Bbinyckawwmed Kadeapoi
«DNEeKTPHHECKUE CHCTEMBI»

[potokon ot « £ 7 » 0> 2022 roza N &
3asenyromuii kadeapoit 4?/ '/> [Tonkosaudenko J1.B.
" (noariiicy (@10,

PaGoyas mnporpavma ogo0peHa y4e0HO-METOAMYECKO KOMHCCHEI
'OYBIIO  «JOHHTY»  no HarnpasJICHHIO MOArOTOBKH 13.03.02
«DNeKTPOIHEPreTHKa H MEKTPOTEXHUKAY.

[TpoTokon oT « A3 » 03 20 A3 roma Ne 2

INpencenarens g~ - Txauenko C.H.
(noanwcs) (D.H.0.)




Pabouas nporpamma npoasiena s 20 roja npuéma Ha 3acefaHuu Kadeapbl
«Dusukay.
IIpoTokon oT « » 20 roma Ne

3aBenyrommii kKaheapoun

(moamucek) (®.1.0.)

Pabouas mporpaMmMa corJiacoBaHa ¢ Bblnyckamomeii kagenpoii «OnexkTpu-
YECKHE CUCTEMBD»

ITIpoTokoi oT « » 20 roga Ne
3aBenyromuii kadeapoi [loakoBanuenko JI.B.
(romuce) (®.11.0.)

Pabouas nmporpamma mpoaJjiena s 2020 roxa mpuéMa Ha 3aceJaHUU Ka-
benpsl «Duzukay.
[TIpoTokoit oT « » 20 roaa Ne

3aBenyromumii kadeapoi

(mmomuce) (©.1.0))

PaGouas mporpamma corjiacoBaHa ¢ BblycKaomiei kadeapoii «nekTpu-
YECKUE CUCTEMbBD)

IIpoTOKOII OT « » 20 roaa Ne

3aBenytomuii kadenpoit

(moxmch) (®.1.0.)



1 OBBEKT, HEJIb U 3AJTAYU OCBOEHUA JTUCIHUIIJIMHBI

du3uka apjsiercs GyHIaMeHTaIbLHON HAYKOM, KOTOpas pacCMaTpUBaeT 00-
[I1€ 3aKOHOMEPHOCTH TE€YEHHS TPUPOIHBIX SIBICHHI, 3aKJIaIbIBAET OCHOBBI MUPO-
NOHMMAaHUsS Ha Pa3HbIX YPOBHSX MO3HAHUS MPUPOJBI U NAET 001Iee 000CHOBAaHUE
€CTECTBEHHOHAy4YHOU KapTuHBI Mupa. CoBpeMmeHHas (u3HKa, KpOME HAy4HOTO,
MMEET Ba)XHOE COLMOKYJIbTYpHOE 3HaueHue. OHa cTajla HEOThEMJIEMOUM YaCThIO
KYJbTYPbl BBICOKOTEXHOJIOTUYHOTO WH(OPMALIMOHHOTO OOIIECTBA.

Lenb qucuumiuHel — GOPMHUPOBAHUH y 00yUAIOMIUXCS PU3NIECKOTO 3HAHUSA, HAYU-
HOTO MHPOBO33PEHHUS U COOTBETCTBYIOIIETO CTWJISI MBIIUICHUS, 3KOJOTUYECKOU
KyJbTYpPbl, Pa3BUTHSl Y HUX SKCIIEPUMEHTAJIbHBIX YMEHHUI U UCCIIEOBATEIbCKUX
HaBBbIKOB, TBOPUECKUX CIIOCOOHOCTEN U CKJIOHHOCTH K KPEaTUBHOMY MBIIUICHHUIO.
B pe3ynbraTe 0CBOEHUS NUCHUIUIMHBI CTYACHT JOJDKEH:

—3Hamb: OCHOBHBIE (DU3MUECKUE SIBJICHUS U OCHOBHBIE 3aKOHBI (PM3UKH; TPAHUIBI KX
IPUMEHUMOCTH, IPUMEHEHHE 3aKOHOB B BAJKHEHUIINX IPAKTUYECKUX TPUIIOKECHUSAX;
OCHOBHBIE (PU3UYECKHE BEIMYMHBI U (PU3NYECKUE KOHCTAHTBHI, UX ONPEJCIICHUE,
CMBICJI, CIIOCOOBI M E€IWHULBI UX H3MepeHus; (yHAaAMEHTAIbHbIE (PU3HUYECKHE
OMBITHI U UX POJIb B Pa3BUTUN HAyKH; HA3HAYEHUE U TPUHIUIIBI JEUCTBHS BaXKHEH-
X (puznyeckux npudopos;

—ymemb: OOBSICHUTH OCHOBHBIE HA0II0AaeMble IPUPOJAHBIE K TEXHOTEHHBIE SIBJICHUS
1 3G (DEKThI ¢ MO3ULIMIA PYyHTAMEHTAIBHBIX (PU3NYECKUX B3aUMOJICUCTBUIL; UCTIOJIb-
30BaTh Pa3IUYHbIE METOJUKHN (PU3NYECKUX U3MEPEHUN U 00pabOTKU 3KCIEPUMEH-
TaJbHBIX JAHHBIX; UCIIOJb30BaTh METO/IbI a/IEKBATHOTO (PU3NUYECKOTO U MaTeMaTH-
YEeCKOT0 MOJIETTUPOBAHUS, a TAKXKE MPUMEHITh METOJIbl (PU3UKO-MATEMAaTHYECKOTO
aHaJln3a K PeIIeHNI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHHUUECKUX MPoOJIeM;
—-61a0emy: METOJUKaMU MaTepUalIbHbIX, YHEPIreTUUECKUX U THJIPABINYECKUX pac-
YETOB TEXHOJIOTMYECKOTO MTPOLIECCA, HABUKAMU TEOPETUYECKOTO U SKCIIEPUMEHTAIb-
HOTOHUCCJIEI0BAHUSIO0BEKTOBIPOPECCUOHATBHOWIEATETLHOCTH.

[Ipouecc u3yueHus TUCUUILIMHBI HAITpaBjieH Ha POPMUPOBAHUE CIIETYOLTUX
KOMIIETEHIINN:

- CnocoOeH mMpUMEHATh COOTBETCTBYIOIINN (PU3UKO-MaTEMAaTHUYECKUI anma-
paT, METOAbI aHAJIN3a U MOJEIUPOBAHUS, TEOPETUUECKOIO U DKCIIEPUMEHTAIILHOIO
UCCJIEI0BAHMS PU PEIICHUH MPodecCuOHaNbHBIX 3a1a4 (OITK-3).

2. MECTO JUCHUILIUHBI B OCHOBHOM OBPA3OBATEJIBHON MPOT'PAMME

JlucoumiarHa OTHOCHTCS K oOs3aTenpbHOM 4yacth bnokal mucrumimH (MO-
JTyJis) y4eOHOTO TIJIaHa.

bazupyercs Ha 3HaAHUSIX, YMEHHUSIX U HaBbIKAaX, KOTOPBIE CTYJEHT MPUOOPEN
IIPU OCBOEHUH IPEALIECTBYOIMX TUCUUIUIMH: BBICIIAsi MAaTEMaTUKA, MaTEMAaTHU4E-
CKMI aHaM3, TuHEelHas anreOpa, nHpopMaTuka, HauyepTaTeabHas FreOMETPHSI.

3HaHUA , YMEHUS U HaBbIKaX, MPUOOPETEHHBIE MPU OCBOCHUM JJAHHOW JUCIIH-
IUTMHBI, PEATTU3YIOTCS CTYA€HTOM MPH U3YyUYECHUH MOCIETYIOMNX AUCIUILINH(Teope-
THYECKas DJICKTPOTEXHHUKA, CHJIOBAs AJICKTPOHHUKA, TpeoOpa3oBaTeaIbHas TEXHUKA,



OXpaHa Tpy/la JIEKTPOTEXHUKA U JIKTPOHUKA, TEXHOJIOTHSI KOMIIBIOTEPHOTO ITPOCK-
TUPOBaHUSA , TUPPOBaAsT CXEMOTEXHHUKA, KOMITBIOTEPHBIE CETH ),lIPOXOXKICHUH yueo-
HOM WJIH ITPOU3BOJICTBEHHOM NIPAKTUKH, IPOXO0KIEHUHU I'OCY IAPCTBEHHON UTOTOBOM

arTeCcranuu.

3. CTPYKTYPA U COAEP KXAHUE JUCIHHUITINHBI
3.1. Pacnpenesienne y4eOHbIX 4aCOB 10 TeMaM JUCUMILJIMHBI U BUAAM 3aHSI-

THH
HaumenoBanue Tem KonngectBo yacos
(comepkaTeIbHBIX MOJTYJICH ) OYHasl /0YHO-3a049Hasl/ 3a09HAS
B tom uncne
Bceero
Jlexkuuu | Ilpakt. | JlaGop. CPC
Tema 1. dusnueckre OCHOBEI Mexauuku | 23/25/27 10/2/2 4/4/0 41212 5/17/23
Tewa 2. Moxexymapuas Qusnka WTep- | 5401130 | g0 | 4/0/0 | 4/2/0 | 8/17/30
MOAMHAMUKA
Tewa 3. Snextpoctaruka. Ilocrosnmbiii | opo5/2g | g | 542 | 52/0 | 7/17/26
IIEKTPUYCCKUN TOK
Tema 4. DieKTpOMarHeTu3M 23/25/32 8/2/2 4/4/0 4/2/2 7/17/28
Tema 5. Konebanus u BOJIHBI 28/23/29 10/4/1 5/0/2 5/210 8/17/26
Tema 6. BonHoBast onTika 21/25/25 8/2/1 4/4/0 4/2/0 5/17/24
Tewa 7. Kpantosas onmuka. JMEMEHTS | o5/51/39 | gio/0 | 4/0/0 | 4/2/0 | 7/17/30
KBAHTOBOM MEXaHHUKHU
Tema 8. OcHOBBI (DU3KKH TBEPAOTO
Tea. DIIeMEHThI (PU3UKH aTOMHOTO 23/21/28 8/2/0 4/0/0 4/2/0 7/17/28
saapa
KonTakTHas paboTta (IONOTHUTENbHAS) 8/12/12
Kypcogas pabota (poekT) 0
Hrroro no Bujam sansTuii 19819812 | 6g118/8 | 34/16/4 | 34/16/4 | 54/136/215
Konrposs 90/90/45
Hroro: 288

(I)opanOBaHne KOMHeTeHHl/Iﬁ B pe3yjbTare 0CBOCHMHA TEM AUCHHU-

IJINHBI
Komrerennu TeMbl AUCITUTIIIMHEI, HalleJICHHBIEC Ha BRIPAOOTKY
KOMIIETEHIIN
OIIK-3 Temnr 1,2,3,4,5,6,7,8
3.2. Jlekuun

Tema 1. ®PusndyecKkue OCHOBLI MEXaHUKH

Tema 1.1. Mexanuueckoe naBuxenue. Kunematuka. CKOpoCTh U yCKOPEHUE.
Kunematnka BpamareiabHOro

HopMmanbHOE W TaHreHUUaIbHOE YCKOPEHHE.




JBMKEHUST a0COJIFOTHO TBEPIOTO Teja. YTI0Bas CKOPOCTh U YIJIOBOE YCKOPEHHUE, UX
CBSI3b C JIMHEWHBIMU CKOPOCTSIMH M YCKOPEHHUSIMH TOUEK BPAIIAIOIIETOCS TENA.

Tema 1.2. Jlunamuxka. [lepsoiii 3akon Herotona. MlHepunanbHble 1 HEUHED-
uanbHble cucTeMbl oTcyeta. Macca. Mmnynsc. Cuna. Bropoit 3akon HproToHa.
Tperuit 3akoH HeroTtona. /lnHaMuKa BpamaTeapHOTIO JBUKEHUS TEIa BOKPYT HETIO-
JBUXHOU OCU. MOMEHT umityibca. MOMEHT MHEPLIMU TEIA OTHOCUTEIBHO OcH. Mo-
MEHT CWJIbl. Y PaBHEHUs NWUHAMHKHA BPAlIaTEIbHOTO JBWKEHHS TBEPIOrO TEa OT-
HOCHUTEJIbHO HEOJABHKHOM OCH.

Tema 1.3. Mexanudeckas padota u 3Heprus. MOIIHOCTb. DHEPTUs KaK YHHU-
BepcaJibHas Mepa pa3IMUHbIX (HOPM JIBIXKCHUS U B3aUMOCHCTBU. Mexannueckas
sHeprus. Kunetnueckas 3HEprusi MEXaHUYECKOM cucTeMbl. KuHeTnueckas sHeprus
Bpaitaromierocs tena. [loTeHimansHas sHeprus.

Tema 1.4. 3akoHbl coxpaHeHus — QyHIaMEHTaIbHbIE 3aKOHBI (PU3UKU. 3aKOH
COXPAHEHHS] MacChl B KJIACCUYECKON MEXAaHHUKE. 3aKOH COXPAaHCHUSI UMITyJIbCa. 3a-
KOH COXPaHECHUSI MOMEHTA MUMITYJIbCA. 3aKOH COXPAHCHUSI MEXaHUYECKOW SHEPTHUH.
OO0t 3aKOH COXpaHEHUS YHEPTHH.

Tema 1.5. O0Omue cBoiiCcTBa KUAKOCTEH 1 ra30B. [laBlIeHUE )KUAKOCTH. 3aKOH
[Tackays. CranimoHapHOE T€UEHUE UICaTbHOM KUJIKOCTU. Y paBHEeHUE bepHyuin.

Tema 1.6. DneMeHTh TeOpUHU OTHOCUTENBbHOCTU. [IpeobGpaszoBanus ["anunes.
MexaHn4ecKrii MPUHLMUIT OTHOCUTENBHOCTH. [locTynara cnenraibHOM TEOPUU OT-
HocutenbHOCTH. [IpeoOpaszoBanus JlopeHna. PensiTUBUCTCKUM 3aKOH CIOXKCHUS
CKOPOCTH. DJIEMEHTHI PEIATUBUCTCKON TMHAMUKH. B3auMOCBSI3b MAaCChl U SGHEPTHH.

Jluteparypa k Teme 1: []

Tema 2. MoJjiekyasipHasi Gu3nKa ¥ TePMOAMHAMHUKA

Tema 2.1. ATOMHO-MOJIEKYJISIPHOE CTPOEHUE MUKPOCKONIMYECKHX Ten. Mneans-
HBII Ta3. DKCIEPUMEHTAIbHBIE Ta30Bble 3aKOHBI. OCHOBHOE YpPaBHEHHE MOJIEKY-
JSIPHO-KMHETUYECKOW TEOpUU. DNEMEHThI cTaTUCTHUEeCKOW (u3uku. CTaTuctuye-
ckue cuctemsl. [lonstue o pyHkuumn pacnpenenenusi. Knaccuueckas craTucTHKa
Makcgenna — bonsliMana. 3akoH MakcBesia i1 pacnpeiesieHUus MOJICKYJT Ulealb-
HOTO rasa rno ckopoctsam. CpelHssi CKOpOCTh MOJIEKYII. MneansHeplil ra3 B CHIIOBOM
nosie. bapomerpuueckas ¢dopmyna. Pacnpenenenue bonbliMana 1jis 4acTHIl BO
BHEIIIHEM MMOTEHIIMAIIBHOM T0JI€. ET0 Hay4yHOE M MPAKTUYECKOE 3HAYEHHUE B METOIAX
OYHCTKHU BO3AYyXa U BOJIBI.

Tema 2.2. DxcnepuMeHTalbHbIE 3aKOHBI IU(PQY3UH, TEIJIONPOBOJAHOCTU U
BHyTpeHHero Tpenus. KoadpunuenTs nepenoca.

Tema 2.3. ®uznueckre OCHOBBI TEPMOJIMHAMUKN. BHYTpEHHSIS1 SJHEPIrUs Hiealb-
HOro raza. TermnoéMmkocTs. PaboTa u Temora kak popma oOMeHa PHEPTUEH MEXKTY
cucremamu. llepBbiii 3aKOH TepMOJIMHAMUKH. TEIUIOBBIE U XOJIOAUIbHBIE MAIIUHBI.
Hwuxn Kapuo. KIIJI naeansHOM TEMIOBOM MalIMHbl. BTOpOM1 3aKOH TEPMOIMHAMUKH.
HarpaBineHHOCTh CaMONIPOU3BOJIBHBIX ITpoLieccoB. [IpuMenenne nepBoro u BTOpOro
3aKOHA TEPMOJAUHAMUKH K U30IIPOLIECCAM.

Tema 2.4. Peanbuble ra3el. YpaBHenue Ban-aep-Baansca u ero ananus. Kpu-
trueckas Touka. CpaBHeHue u3zorepM BaH-nep-Baanbca ¢ dKCEpUMEHTAIBHBIMU
n3zorepmamu. @azoseie nepexonsl I u Il pona.



JIurepaTypa k Teme 2: []

Tema 3. DaexkrpocraTnka. [I0CTOSIHHBIN 3J1eKTPUYECKUH TOK

Tema 3.1. Dnektpruyeckuid 3apsaa. 3aKOH COXpPAHEHUsS JIEKTPUYECKOro 3a-
psana. 3akoH Kynona. Dnektpuueckoe nosie. Hanpsyk€HHOCTh 3JEKTPUYECKOTO
noJist. ['paduueckoe nzodpakeHre dekTpudeckoro mous. [IpuHiun cynepno3unum
noseil. Bektop anexrpoctaTnyeckoid MHAYKIMHU. [[oTOK BekTOpa HANPSAKEHHOCTU U
IIOTOK BEKTOpa 3JIEKTpOCTaTU4YeCKOW MHAyKuuu. Teopema ['aycca. IIpumenenue
TeopeMbI ['aycca 7151 BBIYMCIEHUS HANPSHKEHHOCTEN MOJIEW B IPOCTBIX CIIyYasX.

Tema 3.2. Pabota cun snekrpocratudeckoro mnosst. Lupkymnsuus smekTpo-
CTATUYECKOrO MOJIA. DIEKTPOCTATHUECKOE MOJIe — NMOTeHUUalbHOoe mose. [loTeH-
MaJl U Pa3HOCTh MOTEHIUAIOB. CBSI3b MEXAY MOTECHIIMAIOM U HAMpPsSKEHHOCTHIO
AIEKTPOCTATUYECKOTO MOJIS.

Tema 3.3. DnexTpudeckoe nosie B BemiecTBe. CBOOOAHBIC U CBSI3AHHBIC 3a-
PAIBI B AUAJIEKTpUKaX. THIBI JUANIEKTPUKOB. DJIEKTPOHHASI U OPUEHTALIMOHHAS T10-
nspuzarus. Jlusnexkrpuyeckass MPOHUIIAEMOCTh BerlecTBa. CerHeTORICKTPUKH.
[Tbe309nexTpudeckui 3PPext. DIeKTPOEMKOCTh YEAMHEHHOTO MPOBOAHUKA. B3a-
MMHasi EMKOCTh JIBYX MpoBOAHUKOB. KoHneHcarop. CoeiHEHNE KOHAEHCATOPOB B
Oarapen. DHeprus 3apsLKEHHOTO KOHIEHCATOpa U CUCTEMBI KOHASHCATOPOB. DHEP-
TS DJIEKTPOCTATUYECKOTO TOJISL. DIEKTPOCTATHUECKUE QUITBTPHI.

Tema 3.4. DieKTpUYECKU TOK M €ro XapakTepucTuku. Cuia TOKa, IUIOT-
HOCTh TOKa. CTOpOHHUE CUJIBI, IJEKTPOABIKYIIas cuia. O000mEHHbBIN 3aKkoH OMa
B MHTErpaJIbHOM (popme. Pa3HOCTh MOTEHLIMATIOB, HAPSYKEHHUE.

Conpotuiienne npoBOgHUKOB. [locienoBaTenbHOe U apauieIbHOE COEIU-
HEHHE MPOBOAHUKOB. CONMPOTUBIICHHUE U €70 3aBUCUMOCTD OT TeMIiepatypsl. CBepX-
npoBoAUMOCTh. PaboTa Toka. MomHocTbh. 3akoH Jxxoyns — Jlena. 3akonsl Oma u
Jlxxoyns — Jlenna B nuddepennmanbaoi hopme.

Jlutepatypa k Teme 3: []

Tema 4. DiiekTpoMarHeTusm

Tema 4.1. OnbiT Opcrena. MaruutHoe noJie. BEKTOp MarHUTHOW WHIYKIWH.
Bekrop namnpspkéHHOCTH MarHuTHoOro nosjsi. 3akoH buo-Casapa-Jlamnaca. ['padu-
4eCKOoe M300paKEeHUe MarHUTHOTO TOJIs. 3aKOH MOJHOTO TOKa (TeopeMa O LIUPKYJIs-
[IMY BEKTOPA MAarHUTHOM WHAYKITMH) SISl MATHUTHOTO TIOJISI B BAKyyM€ M €ro TpH-
MEHEHHE K pacy€Ty MarHMTHOIO 1oJis. J[eiicTBrEe MarHUTHOIO MOJI HA TOK. 3aKOH
Awmnepa. MarHuTHOe B3auMOJIEHCTBHE MapalIeIbHBIX TPOBOJAHUKOB ¢ TOKOM. KoH-
Typ C TOKOM B MarHUTHOM I10Ji€. JIeICTBUE MarHUTHOIO MOJIs HA JIBUXKYIIUNCS 3a-
psan. Cuna Jlopenma. Dddext Xomra. Macc-CieKTpOMETpUUECKHE METOJbI KOH-
TPOJIS 3arPSI3HEHUS CPEBL.

Tema 4.2. [loTok BekTOopa MHHAYKIMK MarHUTHOTO 1oJst. [lorokocuennenue. Pa-
0o0Ta mepeMeIieHus MPOBOJHNUKA C TOKOM B MarHUTHOM IoJjie. SIBJIeHUE dJIEKTPO-
MarHuTHOM MHAyKIuu. OnbiTel @apanes. 3akon Dapanes. [Ipasuno Jlenua. Buxpe-
BbI€ TOKU DyKo.



SBnenne camomHayKuuu. MHAYKTUBHOCTh KOHTYpa. fBJIEHHE B3aUMHOW HH-
nykuuu. TOKY 3aMBbIKaHUS M pa3MbIKaHUS SJIEKTPUUYECKUX LeNeil. DHeprus MarHuT-
HOTO MoJs1. MaTepuaabHOCTh MATHATHOTO MOJIA.

Tema 4.3. MarnutHsle cBoiicTBa MaTteprasioB. Kiiaccudukanyss MarHeTUKOB.
[Tpupona nuamaraeTu3ma u mapamaraetusma. @eppomaraetnsm. CBoiicTBa dheppo-
MarHeTukoB. Kpuass HamarmnumBanus. MarnutHbeld rucrepesuc. Touka Kropwm.
KBanToBas npupoga ¢peppomaraerusma. Jlomensl. [I[pumMmeHeHne MarieTukoB B CO-
BPEMEHHOM TEXHHUKE.

JIuTeparypa K TeMe 4. []

Tema 5. Kosie0anusi 1 BOJIHBI

Tema 5.1. 'apmoHuueckue kojiebaHus (MEXaHUYECKUE U DJIEKTPOMArHUTHBIC)
U UX XapakTepucTtuku. JuddepeHmanbHoe ypaBHEHUE U aHAIU3 €ro pelieHus.
[Ipy>xuHHBIN, PU3NYECKUN U MaTEMaTHUYECKUN MasTHUK. DJIEKTPUIECKUN KoyeOa-
TEJIbHBIM KOHTYp. DHEpPrusi rapMOHUYECKUX KoJjieOaHuil. CiokeHne rapMoHHYe-
CKUX KoJeOaHMil oqHOro HanpasieHus. buenus. CrnoxeHue B3aMMHO MEPIEHIUKY-
JsipHBIX KoseOanuil. durypsl Jluccaxy.

Tema 5.2. 3aryxaroniue kojeOaHus (MEXaHUUYECKUE U AJIECKTPOMArHUTHBIC).
HMuddepenunansHoe ypaBHeHUE U aHaIu3 ero peuieHus. KoagpuuueHt 3aTyxanus.
Jlorapudmuueckuit 1ekpeMeHT 3aTyxaHus. J[Jo00poTHOCTh KOIeOaTeNbHON CUCTEMBI.
AneproanyecKui mporecc.

Tema 5.3. BoinyxaeHnbie koneOaHus (MEXaHUYECKHE U DJIEKTPOMATrHUTHBIE).
JuddepeHnnanbHOe ypaBHEHHE BbIHYKIEHHBIX KOJI€OaHUN U aHATIU3 €TO PELICHMUS.
AMiityza v ¢aza BeIHYXICHHbIX KoseOanuil. Pesonanc. [Ipumenenue pezonanca
B COBPEMEHHOM HAayKE U TEXHUKE.

Tema 5.4. Bonnbl. [lonepeunbie 1 TPOI0IbHBIE BOJIHBL. Y paBHEHUE FapPMOHU-
yecKor OeryIeil BoJIHBI M aHaIu3 ero pemeHus. BoimHoBoe ypaBHeHue. Ilepenoc
sHepruu BosiHOM. Bexrop YMoBa. [IpumMepsl BOTHOBBIX nponieccoB. 3ByK. MHdpa- u
ynbTpa3Byk. lllymoBoe 3arps3sHeHue aTMoc(epsbl.

Tema 5.5. OOwmume nonoxenus Teopun MakcBemna. Cucrema ypaBHEHUI
MakcBenia B uHTErpajibHOM Gopme. BuxpeBoe snekrpuyeckoe nozie. Tok cMere-
Hud. [Ipenckaszanne MakcBeioM €QMHOTO 3JIEKTPOMATHUTHOTO TTOJSL U DJIEKTPO-
MAarHATHBIX BOJIH.

Tema 5.6. O01ne cBOWCTBa 3JIEKTPOMArHUTHBIX BOJH. DHEPTHsl, KOTOpas Ie-
PEHOCHUTCS DJIEKTPOMArHuTHOW BoJHOU. Bekrop IloniHTrHra. M3my4yenus smekTpo-
MAarHUTHBIX BOJIH. B3auMoOIeiCTBHE AIIEKTPOMAarHMTHBIX BOJIH U BemlecTsa. llkana
AJIEKTPOMArHUTHBIX BOJIH.

Jlutepatypa k Teme 5: []

Tema 6. BoiHoBasi onTuka

Tema 6.1. BonroBas ontuka. Muatepdepennus cera. Korepentnocts. O06-
IIMe YCIOBUSl HAOJIIOJCHUSI MAaKCUMyMOB U MUHUMYMOB UHTeppepenunu. Uurep-
(bepeHuu cBeta Ha TOHKUX IUieHKax. MHTepdepomerpsl. [Ipumenenue unrepde-
pPEHLIMU CBETA.



Hudpaxuuu ceera. [lpunuun [Mtoiirenca — @penens. JudpakuronHas pe-
méTka. Jludpakius peHTreHoBckoro m3nydenus. @opmyna Byneda — bparra.

Tema 6.2. [Tonapuszanus ceera. [lonsspusanus npu oTpaxeHUU cBETa. 3aKOH
bprocrepa. /IBoriHOE mydenpenomiieHue. SBienune quxponsma. [lomsapounast. Uckyc-
CTBeHHasi onTudeckas anmzorponusa. Dpdext Keppa. MrxenepHoe mpruMeHEeHHE
MOJISIPU3ALIMY CBETA.

Jluteparypa k Teme 6: []

Tema 7. KBanTOoBast ONTHKA. JJIEMEHTHI KBAHTOBOW MEeXaHUKH

Tema 7.1. KBanToBas ontuka. TemioBoe U3IyUYeHHUE U €T0 XapaKTEPUCTUKHU.
AoGcomoTHO uépHoe Teno. 3akoH Kupxroda. 3akon Credana — bomprimana. Pacmipe-
JIeJICHUE SHEPTUU B CHEKTpEe aOCOIOTHO YEPHOro Tesia. 3aKoH cMelieHusi BuHa.
KBanTtoBas rumnore3a Ilnanka. @opmyna I[lmanka g TEMmIOBOrO H3IyYEHUS.
KBaHTHI cBeTa — (DOTOHBI U UX XapPaKTEPUCTUKA.

Tema 7.2. ®otosnexrpuueckuit 3¢ hexT. OCHOBHBIE 3aKOHBI BHEIIHETO (o-
toaddexTa. YpaBHeHUs DWHINTEHHA JUIsi BHelrHero (Goroaddexkra U KBaHTOBOE
oObsicHeHre 3akoHOB (potorddekra. Dorornementsl. DPdext Komnrona.

Tema 7.3. DneMeHTBl KBaHTOBOM MexaHUKH. ['unorte3a ne bpotins. OnbIThl
J»Buccona u JIxepmepa. Judpakius mukpodactuil. KopryckyasipHO-BOIHOBOM
Jyalli3M 4acTHI] BelecTBa. BomHoBas pyHKIMsA, €€ CTATUCTUYECKUI CMBICIT U YCITO-
BHsI, KOTOPBIM OHa JOJDKHA YJIOBJIETBOPATH. COOTHOIIEHUE HEOIPENEICHHOCTEN
['eitzenOepra. Ypasuenue llpéaunrepa. KBantoBas yactuiia B 0€CKOHEUHO TTy0o-
KO OJJHOMEPHOM NOTEHUMAJIBHOU SIME.

Tema 7.4. KBaHTOBO-MEXaHUUECKAsk TEOPUA aTOMA BOJIOPOAa U BOAOPOIOIO-
noOHbIX atomMoB. KBantoBanue sHepruu. KBantosbie uncia. KBantoBanue opou-
TaJIbHBIX MEXaHUYECKOTO U MATHUTHOTO MOMEHTOB. [IpocTpaHCcTBEHHOE KBAaHTOBA-
Hue. OnsiT Tepna u I'epnaxa. Crnue snektpona. [Ipuanun Iaymm. Ilepunonnue-
CKasi CUCTEMBI JJIEMEHTOB MeHeneesa.

Jlurepatypa k Teme 7: []

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

Tema 8.1. Onpeneneuue u knaccuduxaius TBEPALIX Ten. Kpucrammmueckoe
cocrosinue. Amopdubie Tena. OCHOBBI 30HHOUN TeopuH TBEPABIX Tesl. OObsICHEHUE
30HHON TEOpHEN pas3AesIeHHe TBEPIABIX TEJI HA METaJUIbl, NOJYIIPOBOJHUKH U -
DIEKTPUKHU.

Tema 8.2. [TonynpoBOAHUKH U UX 30HHASI CTPYKTYpa. DIEKTPOHBI POBOIU-
MOCTH U JIbIpkU. COOCTBEHHASI AIEKTPOIPOBOIHOCTD MOIYIPOBOJIHUKOB U €€ TEM-
nepaTtypHasi 3aBUCUMOCTb. (DOTORNEKTPUUYECKHUE SBICHUS B MOJYIPOBOJIHUKAX.
TepMope3ucTopsl.

Tema 8.3. [IpumecHble MOTYNPOBOIHUKA. AKLIENTOPHBIE U IOHOPHBIE MPHU-
MecH. KOHTaKkTHBIE SIBJIEHHS B MOJyIPOBOJHHUKAX. DJIIEKTPOHHO-ABIPOYHBIA MEpeE-
X0 U ero cBorctia. [1oynmpoBOTHUKOBBIN AOA. TEpPMOINEKTPUUECKUE SBJICHUS.



Tema 8.4. DnemenTsl Gpusrku atomMHoro sjapa. Cocra sjapa. SnepHbie CUIIbI
U UX 0COOEHHOCTH. XapaKTEPUCTUKU aTOMHOTI'O sijpa. DHEPrus CBs3U. SBieHuE pa-
JMOAKTUBHOCTU. BUIbI paAi0aKTUBHOTO pacnaja. 3aKOH paIiOaKTUBHOIO pacmaja.

Snepubie peakuuu. DHepreTudeckuil 3¢ dext smepHoil peakuuu. llennas
sepHas peakuus. JaepHsiid peakTop. Bompocs! suepHoit 6e30macHOCTH. DIeMEHTHI
JO3UMETPUM HMOHU3UPYIOIIUX M3ITydeHH. OCHOBHBIE XapaKTEPUCTUKH U HOpMa-
TUBHBIC TAHHBIE.

Pu3nvecKre U XUMAYECKUE CBOMCTBA BOIOPOIA Kak sHeproHocurens. Hayu-
HbIE€ OCHOBBI BOJIOPOJHOM SHEPIETUKU U TEXHOJOTHUHU. DKOJOTUYECKHUE MPOOIEMBI
COBpeMEHHOro mupa. [lepcnekTuBbl ux pemeHus B 21-M Beke.

Tema 8.5. CoBpemenHas gusnueckas kapTuHa mupa. Mepapxus cTpykTyp-
HBIX (popm MaTepun. OCOOEHHOCTH KJIACCUYECKOM 1 HekIaccuueckoil ¢pusuku. Oc-
HOBHBIEC ATalbl HBOMIONUN (PU3UKK U CTAHOBIIEHHE HOBBIX (POPM pallMOHATBHOTO
MBIIUICHUS.

Jlutepatypa k Teme 8: []

3.3. IlIpakTnyeckue (CeMUHAPCKHE) 3AHATHS

No O0BéMm, | Jlute-
n/m TeMa 3aHITIS 4yac.ou | parypa
H/3a-
OYH
1 | KunemaTrika MaTepuaIbHON TOYKH. 2/1/0
5 JlvHaMuKka MaTepuaJIbHOU TOUKHU M BpallaTEIbHOTO JBU- 2/1/0
KeHus TBEpAOro Tena. 3akoHbl HproTOHA.
3 3aKOHBI COXPAHEHUS U X IPUMEHEHHE JUUIS PELICHHUS 3a- 211/0
J1a4 MEXaHUKH.
4 | YpaBHEHHE COCTOSIHUS MIeaIbHOTO ra3. ['a3oBbie 3akonbl. | 2/1/0
5 Tenno€mkocTb. 3aKOHBI TEPMOAMHAMHUKU. TennoBble Ma- 2/1/0
IITUHBI.

OnekTpocrarvka. Pacuér HanpsKEHHOCTH DIIEKTPOCTATH-
6 | yeckux nojei. Konnencaropel. DHeprus anekrpudeckoro | 2/1/2
OJISI.

[TocTostHHBIN AMekTpruYeckuid TOK. COnmpOTUBIIEHHUE TTPO-

7 N . 2/1/0
BOIHHUKOB. Pacyér 1enei mnocTOSIHHOrO TOKA.
MarHuTHoOE I0JI€ ¥ pacu€T ero XapakTepUCTUK. DJIEKTPO-
8 MarHuTHas UHAYKuss. CaMOUHAYKIHS. DHEPTUS MATHUT- 3/1/0
HOT'O ITOJIf.
9 | 'apMoHnYeckue KojacOaHusl. 2/112
10 | 3aryxaroImiye 1 BbIHYXJICHHbIC KOJCOaHNS. 2/1/0
11 | BoaHsl 2/1/0
12 | BonHoBas onTuka 2/1/0
13 | KBanroBas onrTuka 2/1/0

14 | DneMeHTHl KBAHTOBOM MEXaHMKH. ATOM BOJIOPOJIA. 2/1/0




15 | ®usuka tBEpaOTO Tena. [1oaynpoBOIHUKY. 2/1/0
16 | ®u3nka aTOMHOTO sIpa. 3/1/0
Hiror 34/16/4

3.4. JIabopaTopHbIe padoOThI

No Tema paboThl O6bem, yac. | Jlute-
/11 OYHas/3a04 | parypa

1 | MexaHuka 4/2/0

2 | MonekynspHas pu3uka 2/1/0

3 | DaexrpoctaTrka. [ToCTOSIHHBIN TOK 2/1/2

4 | [TocTOSTHHBII TOK 6/2/0

5 | DAICKTpOMarHeTu3m 4/2/0

6 | Kosebanvs 1 BOJTHBI 4/2/0

7 | BoyiHoBas ontuka 4/2/0

8 | KBaHTOBas oNnTHKA 4/2/0

9 | DneMeHTHI KBAaHTOBOW MEXaHUKH 2/1/0

10 | ®usuka TBEPIOTO TENa M PHU3MKA ATOMHOTO sIJIpa 2/1/0

tror 34/16/4
o:
3.5. CamocTosiTeibHAsi padoTa CTyIeHTA
Ne Bunbl camocTosTenbHOM paboThl CTYIEHTa O0béMm,
n/m qac
OYH/3a04YH

1 M3ydeHue JISKIIMOHHOTO MaTepraia 18/77/93
2 IToAroToBKa K MPaKTHYECKUM 3aHITHIM 18/20/10
3 [ToaroroBka K 1a00PATOPHBIM paboTaM 18/21/94
4 BrinosiHeHHE KypcOBOTO MMPOEKTa 0

5 BrinosiHeHne KypcoBor pabOThI 0

6 BhInoHeHnEe HHIMBUIYJIbHOTO 33 IaHUS 0/18/18

Hroro: 54/136/215

3.6. KypcosBoii nmpoexT (padoTa), HHAUBUAYAJIbHOE 3aaHUE

Jiist 0Oy4aromuxcsi O4HOM U 3a04HOM (POPMBI 00yUEHUST KypPCOBOU MPOEKT IO

nucuuruinHe «du3nkay yuyeOHbIM MIJIaHOM He MPEayCMOTPEH.

JI1s1 OLIEHKH YypOBHS MPAKTUYECKOTO NMPUMEHEHHs] U3y4YEHHOTO TEOpETHYe-
CKOTO MaTepHalia MpeayCMaTpUBaeTCs BBIIOJHEHHE pacuéTHOM padoThl. st 00y-
YarOMIMXCS 3a04HON (HOPMBI 00yUEeHHSI TTPELyCMOTPEHO BBIMIOJIHEHUE 2-X WHIAUBH-
JyaJdbHBIX 3aJaHUM (KOHTPOJIBHBIX PabOT)O OJHOMY B KaxaoM cemecTpe.O0béM




y4eOHOM Harpy3KH MPH BBITIOJIHEHUH HHAUBUAYAJIbHOTO 33/1aHUs (KOHTPOJIbHOMU pa-
OOTHI CTy/ICHTAa-3a04YHMKA) — 9 yacoB. 3alaHNe HA KOHTPOJIbHYIO pa0dOTy BBIIAET-
CSAIPENOAaBATENIEM U BBIINOIHAETCS CTYJAEHTOM [0 METOAMYECKUMHU PEKOMEH[a-
usM [ ].

TeMbl UHIUBHUIYATBHBIX 33JJaHU (KOHTPOJIBHBIX paldoT):

3ananue 1. Tema: «@u3znyeckre OCHOBBI MEXaHUKHU. MoneKysapHas (pu3uka.
OnektpocTtaTrka. [IOCTOSHHBIN TOK. DieKTpoMarHeTu3my». [/, 8]

3ananue 2. Tema: «Konebanust u BoiaHbl. OnTHKa. DJIEMEHTHI sSAepHON (hu-
3UKI». [].

4 POH/JI OHEHOYHbLIX CPEJICTB

4.1 Kputepuy U mKAaJIbI JJisi HHTETPUPOBAHHON OLeHKU YPOBHA cdop-
MHPOBAHHOCTH KOMIIETCH N

COCWZCZ6’]Z}ZIOWCZ}1 KomnemeHyuu — nojHoma 3HAHUU

- HyJIEBOM YPOBEHb: HEBEPHBIE, HE apIryMEHTHUPOBAHHBIE, C MHOKECTBOM TPyOBIX
OLIMOOK OTBETHI HA BOMPOCHI / OTBETHI HA JIBAa BOIPOCA U3 TPEX MOJHOCTHIO OT-
CYTCTBYIOT. Y POBEHb 3HAHUI HUKE MUHUMAIIbHBIX TPEOOBaHMIA;

- MUHUMAJIBHBIA YPOBEHb: JIaHbI HE IIOJIHBIE, HE TOYHBIE U APIYMEHTHUPOBAHHBIE OT-
BEThl Ha BOMNPOCHL. YPOBEHb 3HAHUI HM>KE MUHUMAJIBHBIX TpeOoBaHUi. Jlomy-
IIEHO MHOT'O IPpyOBbIX OIIHOOK;

- IOPOT'OBBIM YPOBEHB: 1aHbI HEIOCTATOYHO ITOJIHBIE, TOYHBIC U ApTYMEHTUPOBAHHbBIE
OTBETHI HA BOIIPOCHL. I1710X0 3HaeT TEpMUHBL, OIIPEACIICHUS U ITIOHATHUS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIIEHUS, TPUHLMUIIBL. J[0IyI11eHO MHOTO HETPYyOBbIX OILIU-
0OK;

- CpeHUN YpOBEHb: J[aHbI JOCTATOYHO IIOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OT-
BETHI Ha BOIIPOCHI. B 11€710M 3HA€T TEPMUHBI, ONIPEAETICHUS U TIOHATHUS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIICHHUS, TPUHLMIIBI. J[OMYyIIEHO HECKOJIBKO HErpyObIX
OIINOOK;

- IPOJABUHYTHIN YPOBEHB: JaHbI NIOJIHBIE, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI HA
BOITPOCHL. 3HAET TEPMHHBI, ONPEIECIECHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHO-
CTH, COOTHOILIEHUS1, MPUHIUIIBL. J[OMyIIIEHO HECKOJIBKO HETPyObIX OIIMOOK;

- BBICOKMI YPOBEHbB: JIaHbI ITOJIHBIE, TOYHBIE U aPTYMEHTUPOBAHHBIE OTBETHI HA BO-
IIPOCHL. 3HAET TEPMUHBI, ONPEIETICHUS U IIOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHHUs, MPUHIUIBL. J[OIyIIEHO HECKOJIBKO HETOYHOCTEN.

COCI’I’Z(Z@JZ}ZIOW(Z}Z KomnemeHyuu — yMeRUs

- HyJIEBOM YPOBEHb: MOJHOE OTCYTCTBHE MOHUMAHUS CYTH METOJIUKHU pPEIICHUs 3a-
Jla4d, JOIYIIEHO MHOYKECTBO TpyOeHIIMX OmMOOK / 3aJaHMsI HE BBITTOJIHEHBI BO-
00111€E;

- MUHUMAJIBHBIN yPOBEHbB: Cllab0e MOHNMAaHUE CyTH METOAMKH PEIICHUs 3a]a9H, JI0-
nyiieHsl rpyosie ommOku. Pemenust He obocHoBanbl.He ymeeT ucnonab3oBaTh
HOPMAaTUBHO-TEXHUYECKYIO JuTeparypy. He ymeeT mosb30BaThCsi CipaBOYHOM
JUTEPATYPO, HE YMEET MOJb30BaThca enuHunamu CH.



- MIOPOTOBBIA YPOBEHb: JOCTATOYHOE MOHUMAHKUE CYyTH METOAMKHU PELICHUS 337auHu,
JOMyIIEHbI OMMOKU. PerieHus He Bcerjia 0OOCHOBAaHBI. YMEET MOJIb30BAThHCS
CIIPaBOYHOM JINTEPATYPOH.

- CpEJIHUI YPOBEHB: B IIEJIOM IOHUMAET CYTh METOAUKHU PEUICHUS 3a/1a4H, JOIMYIICHbI
ommOKu. Perienus He Bcerja 000CHOBAHBI. Y MEET MOJIb30BATHCS CITPABOYHOM JIU-
TepaTypou;

- IPOJIBUHYTHIM YPOBEHbB: B IIEJIOM TOHUMAET CYTh METOJIUKU PELICHUS 3a/1a4H, A0ITY-
1ieHbl HeTouyHOCTH. CriocoOeH 000CHOBATh pellieHUs. Y MEET MOJIb30BaThCs CIpa-
BOYHOM JINTEPATYPOH;

- BBICOKUH ypoBeHb: [ToHMMaeT cyTh MEeTOUKH pelieHus 3a1aun. CriocobeH 000CHO-
BaTh PELICHUS. Y MEET MOJIb30BATHCS CIIPABOYHOM JIUTEPATYPOH.

COCWICZ@]Z}Z}OM/}CZ}I KomnemeHuyuu — 6l1a0enue HaeblKamu

- HYJICBOM YPOBEHb: HE MIPOJIEMOHCTPUPOBAJI HABBIKU PEIICHUS (PU3HUECKUX 3a/1a4.
HcnpIThIBa€T CyIIECTBEHHBIE TPYAHOCTHA MPU BBIIIOJHEHUU OTAECIBHBIX 3a/a-
Hui; He ymeeT nosib30BaThCst IPOCTEUIIIMMU HHCTPYMEHTAMM.

MUHHUMAaJbHBI YPOBEHb: HE MIPOJIEMOHCTPUPOBAII HABBIKU pelIeHUs (PU3NUECKUX
3a7a4. McbIThIBAET CYIIECTBEHHBIE TPYAHOCTHA MPHU BBINOJHEHUN OTIEJIBHBIX
3aJIaHUi;

MIOPOTOBBIN YPOBEHb: BJIAJCET ONBITOM T'OTOBHOCTHU K MPO(ECCHOHAIBHOU Jesi-
TEJILHOCTU U MPO(ECCHOHATBFHOMY CaMOCOBEPIIICHCTBOBAHHIO HAa TTOPOTOBOM
ypoBHE. TpyI0BbIE JCUCTBUSA BBITIOJHIET MEJICHHO Y HEKAYECTBEHHO;

CpeIHUHN YPOBEHb: BJIQJICET CPEIHUM ONMBITOM FOTOBHOCTH K Mpo]ecCHoHaIbLHON
NEATEIBHOCTH U MPOGEeCCHOHAIBHOMY CaMOCOBEPIIICHCTBOBaHUIO. Tpy0BbIe
JEWCTBUS BBITIOJHSICT HAa CPEJTHEM YPOBHE 10 OBICTPOTE U KAYECTRY;

MPOJIBUHYTHIN YPOBEHB: BIIAJICET ONBITOM U JIOCTATOYHO BBIPAXKEHHOU JIMYHOCT-
HOM TOTOBHOCTH K MPO(ECCHOHATBHON AEATEIbHOCTU U NMPO(PeCcCuoOHATLHOMY
CaMOCOBEPIIEHCTBOBAHUIO. BBICTPO M KaUECTBEHHO BBIMIOJHSET TPYAOBBIE JICH-
CTBUSI; YMEET IOJIb30BATHCS MPOCTEUIIIMMHA HHCTPYMEHTAMH.

BBICOKHI YPOBEHbB: BIAJEET ONMBITOM U BBIPAXKEHHOCTHIO TUYHOCTHOW TOTOBHOCTH
K MpodeCCUOHAIBHOM JEATEeIbHOCTH U MPO(PECCHOHATEHOMY CaMOCOBEPIIICH-
CTBOBaHMIO. BBICTPO M KAaUECTBEHHO BBITIOJIHAECT TPYJIOBBIC TECUCTBHS. YMEET
MOJIb30BaThCS MPOCTEHUIITUMU MPUOOPAMU U UHCTPYMEHTAMU

0Ob606wenHas oyenxka chopmuposanHocmu KoMnemeHyutl

- HyJIEBOM YPOBEHb: KOMIIETEHLIMU HE CPOPMHUPOBAHBL;

- MUHUMAJIbHBIN YPOBEHb: 3HAYUTEIbHOE KOJIMUYECTBO KOMIIETEHIIUI HEe ChOPMUPO-
BaHO;

- IOPOTOBBIN YPOBEHbB: BCE KOMITETEHIINH C(HOPMHUPOBAHBI, HO OOJIBIIMHCTBO Ha IO~
POTOBOM YPOBHE;

- CPeIHUI YPOBEHB: BCE KOMIIETEHLIMU C(POPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOJBUHYTHI YPOBEHb: BCE KOMIIETEHUIUH CHOPMHUPOBAHBI HAa CPEJIHEM WM BbI-
COKOM ypPOBHE;

- BBICOKUW YPOBEHb: BCE KOMIIETEHIIMU C(OOPMHUPOBAHBI HA BBICOKOM YPOBHE.



4.2 Bonpochbl K dK3aMeHy
1 cemecTp
1. ®dusnueckue OCHOBBI KJIIACCUYECKOM MEXaHUKH. KMHEMaTnka maTepuanbHON
ToYku. CKOpPOCTh. Y CKOpeHue. TaHreHIIMaIbHOE 1 HOPMAJIBHOE YCKOPEHHUE.
2. KunemaTnueckue XapaKTEpPHUCTUKH BPAILATEIBHOTO ABUXKEHUS. AOCOIIOTHO
TBEpAOE TeNO0. CBSA3b YIVIOBBIX U IMHEWHBIX BEJINYUH.
3. Kunematuka. @opMyIisl 1 IIyTH, CKOPOCTH, YCKOPEHUS, ISl PABHOMEPHOTO U
PaBHONEPEMEHHOTO TMOCTYNATEIbHOIO IBHKECHUSI.
4. Jlunamwuka. [TepBeiii 3akoH HetoTona. MHeprmanbabie cucteMsl oTcuera. Ilo-
HATHE CWJIBI U Macchl. BTopou u Tpetuit 3akoHsl HeroToHa.
5. JluHamuKa BpamaTeslbHOrO JBUXKEHUS TBEPJOTO Tela.
6. Mexanuueckas padborta. MourHocts. KoHcepBaTHBHbBIE U TUCCUTIATUBHBIEC CUJIBL.
PaGota ynpyroi cuibsl. PaboTa B 1oJjie CHIIbI TATOTEHUsS. DHEPrus - €uHas Mepa
pa3nuyHbIX (OPM JIBHXKEHHS MaTepun. DHeprus. KuHetnueckas >Heprusi Bpaiia-
FOLETOCs TBEPAOTO TENA.
7. IloreHunanpHas 3HEprus Tena B noJie TAroreHus. [loreHuuanbHas sHeprus ynpy-
roil gedopmanuu. I'paduueckoe mpeacTaBieHUE NOTCHIMATLHON SHEPrUU MpHU
ITOMOIIY NOTEHUMAJIBHBIX KPUBBIX. 3aKOHBI COXPAaHEHUSI UMITYJIbCAa, MOMEHTA UM-
IyJIbCa, MEXaHUYECKOW SHEPTHUU.
8. IIpocTpaHcTBO 1 BpeMs B Kilaccuueckoi Mexanuke. [IpeodpazoBanue ["anuest.
[Toctynatel ciennanbHON TeopuH oTHOcUTeNnbHOCTH. [IpeoOpasoBanust Jlopenna.
9.OneMeHThI peNsATUBUCTCKON AMHAMUKU. PensiTuBUCTCKast Macca. PenaruBuctckuit
VMITYJIbC.
10. MoJieKyJIsIpHO - KHHETHYECKOE U TEPMOJIUHAMHYECKOE ONTMCAHNE MAaKPOCKOIIH-
YECKUX CUCTEM.
11. DneMeHTBl KITaCcCUYECKON CTaTUCTUKHU. PacmpenerieHre MOJEKyJ UAEaIbHOTO
ra3a 1o CKOpoCTsIM U 3HeprusiM. MeanbHslid ra3 B noJie TAroTeHus. bapomerpuue-
ckas ¢popmyina. Pacnipenenenue bonbiiMana no noTeHIMAIBHBIM SHEPTUSIM.
12. ®usnyeckre OCHOBBI TEPMOAUHAMUKH. TepMoanHamudeckass cucrema. [lons-
THE O paBHOBecuH. Pabota B TepmoauHamuke. IlepBoe Hayano TepMOAMHAMUKHU.
TennoéMKoCTb.
13. Crenenu cBoOO1bI. Pacipenenienrie SHEPTUM IO CTEMEHsIM cBOOOAbl. BHYyTpeH-
HSISI DHEPTUsl WICABHOIO raza. TepMoauHaMHU4YeCKass BEPOSITHOCTb. DHTPOIHUS U €€
CTaTUCTUYECKUU CMBICI. BTOpoe Hauaio TepMOJUHAMUKH.
14. N3onpoueccel. IIpumeHeHne K HUM MEPBOTO U BTOPOIO 3aKOHA TEPMOJMHA-
MUKHU.
15. DnekTpocTaTuka. 3aKOH coxpaHeHus 3apsiaa. 3akoH Kynona. [Totok Bektopa D.
Teopema ['aycca n €€ npruMeHEHUE K BBIUUCIICHUIO TIOJIEM PABHOMEPHO 3apsyKEH-
HBIX OECKOHEYHO JJIMHHOTO LIMJIUHAPA U c(pephl, K BHIYUCICHUIO TIOJISl PABHOMEPHO
3apsSKEHHBIX IIOCKOCTEN, JIBYX MapaJuIeIbHbBIX TUIOCKOCTEM.
15. IloTeHunanbHas 3Heprus 3apsiaa B dJIEKTpocTaThueckoM noie. [lorennnan. Dk-
BUINOTEHIMAIBHBIE TOBEPXHOCTH
16. IIpoBOJHUKH B AIEKTPUUECKOM T0JIE. DIEKTPOEMKOCTh KOHIEHCATOpa. DHEPTUS
3apsHPKEHHOTO TTPOBOJIHUKA, KOHIEHCATOPA. DHEPTHUS JIEKTPOCTATUYECKOTO MOJIS.



17. DnekTpuueckuid TOK. TOK MPOBOJUMOCTH U yCJIOBHUA €ro cyuiectBoBanus. Ilo-
HATHE O cTOpoHHUX cwiax. DJIC ucrounuka toka. 3akoH Oma (MHTErpajgbHas U
muddepennnanbHas  (hopma 3amnmcu).

18. MaruuTHOE 10JIe U ero XapakTepucTuku. ['padudyeckoe n300pa>keHue MarHuT-
Horo nous.3akonbuo-CaBapa-Jlamiaca. MarHuTHoe 1oJie pSAMOJIMHEHHOrO TOKA.
MarauTHoe 1oJjie KpyroBoro Toka.

19. Marnuthsbie cuibl. Cuiia Jlopenua. J{Br>keHue 3apsyKEHHON 4acTUIbI B COBME-
IIEHHBIX JIEKTPUYECKOM U MarHuTHOM MoJjsix. Dddext Xomna.

20. SBnenue snektpomarauTHoW nHAYKIMU. [Ipupona 3C unaykiuu. 3akon da-
panes. IIpaBuno Jlenna. Toku @yko. SBrneHue caMOMHAYKUWU. VIHIYKTUBHOCTb.
B3anMHas ”HIYKTUBHOCTb. DHEPIUs MarHUTHOTO TTOJISI.

21. MarauTHbIe cBOMcTBa BeecTB. CBOMCTBA (heppOMarHeTUKOB, JUaMarHETUKOB
Y MMapaMarHeTUKOB, UX NPUPOJA .

2 cemecTp

1. KonebGaHus: OCHOBHBIE XapaKTEPUCTUKH, MU PepeHInaTbHbIE YPaBHEHUS U
WX pelIeHUs Il TApMOHHYECKUX, 3aTyXalOIINX U BBIHYK/IEHHBIX KOJIEOaHUN.

2. T'paduueckoe npenacraBienue konedanuii. Cioxenne KojaeOaHui.

3. Ympyrue BOJHBI: KiIacCU(PHKAIMSA, XapaKTEPUCTHKH. YPaBHEHHE IUIOCKOM
MOHOXPOMAaTHY€CKOW BOJIHBI.

4. Unrepdepenuus BoiaH. Ctosuue BoaHbl.KoneOanus ctpynsl. [loHsTHE O
KBAaHTOBAHUM.
Cucrema ypaBHeHH MakcBea.
DNeKTpOMarHUTHBIE BOJIHBI M UX CBOMCTBA. [1IKaia 371eKTpOMarHUTHBIX BOJIH.
Nutepdepentus u audpaximys cBeTa.
[Tonsipuzanus cera.
TennoBoe n3nmydeHne. 3aKOHbI TEMIOBOTO U3ITyYEHUS.

10 dortoanexTpuueckuil 3gppekT. 3akoHbl poTorpdexTa.

11. DneMeHTHI KBAaHTOBOM MEXaHUKU: runotesa e bpoins, ypaBuenue péaun-
repa, COOTHOIIIEHHE HEOIPEACIEHHOCTEMN.

12. AtoM Bogopoaa ¥ BOIOPOI0TI0100HBIe HOHBI. KBaHTOBBIC unciaa. KBaHTOBa-
HUE JUHAMUYECKUX XapaKTEPUCTHK.

13. 3oHHas Teopust TBEPBIX TEIL.

14. CobcTBeHHas! M MPUMECHAS IPOBOAUMOCTD MOTYIPOBOTHUKOB.

15. KoHTakTHbIE SIBICHUS.

16. CocTtaB u pa3mepsl siaep. JedekT macchl. JHEPTHs CBSA3H.

17. SinepHble npeBpallleHUs: SIEPHbIE PEAKIINH, PAAUOAKTUBHOCTh

IIpumep 3K3aMeHAMOHHOIO OMJIeTA

©oo~N O

I'OYBIIO «/loHenkuii HAHMOHAJIBHBIN TEXHUYECKUH YHUBEPCUTET
YpoBeHs BhICcHIero MpodeccuoHaabsHOTO 00pa3oBaHus:  OakaBIaBpHAT

Hamnpasnenue noaroToBku (CnenuagIbHOCTh): 13.03.02 DnexTposHepreTHKa u MeKTPOTEX-

HUKa

[Ipoduns (Marucrepckas mporpaMmma, CrieluaIn3anus): OHeprocHaOKeHHe




CemecTp: TIePBBII

YueOHast MCUHILIHHA: busuka

DK3aMeHaMOHHbIN Ommer Ne 7 .

1.3anummMTe0CHOBHBICIMHAMUYECKHUE XapAKTEPUCTUKHU BPAIIATEIIbHOT OB ->KECHHUSI.
JlaiiTe onpeeieHNedITUXXapaKTEPUCTUK. UeMypaBeH MOMEHT HUHEPIIUUCUCTEMbIMA-
TEepUATbHOU TOYKUOTHOCUTENIBHO OCU? 3anuimuTedopMyJIbl 1715l pacd€TaMOMEHTau-
HEPIMUCIIETYIOUUXTEIOTHOCU-TELHO OCH, TPOXOSIIEH Yepe3 EHTP Macc: CIUIO-
IIHOTO JIMCKa, 00pyya, mapa, CTepKHsI.
2. KakoeneicTBHeOKa3bIBACTMArHUTHOE T0JI€ Ha JABUXKYIIUUCA 3apsia? 3aruiiure
dbopmyny mnst pacu€racuibl Jlopenna. OnUIIMTEBUKEHUE3APSIKEHHBIXYACTHUIL B
OJIHOPOJTHOMMArHUTHOM I10JIE€ B CITydae, KOr/ia BEKTOP CKOPOCTUIIEPIICHIUKYIISIPEH
BEKTOPY MHAYKIIMMMATHUT-HOTO TOJIsI. B KakOM M3 NMPUBENCHHBIX HA PUCYHKE CITY-
4YaeB AJIEKTPOH, BJIETAIONIUNA B OJHOPOJHOE MarHUTHOE MoJje, OyAET IBUTAThCs MO
BUHTOBOM JINHUU?

B B :é
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3.laiiTe omnpeneneHNEnOTEHIINATAIEKTPUIECKOTo ToJisl. 3anumuTe GopMyty s
pacy€TanoTeHUNaIa’IeKTPUIECKOTro MOJIsl, CO3/1aBaeMOr0TOYEHYHbIM 3apsiaoM. .Ka-
KCBSI3aHBIHAIPSDKEHHOCTh M TIOTEHIMAN B olOmieMciaydae? 3anumure (Gopmyiy,
CBSA3BIBAIOLYOHANIPSHKEHHOCTD U MOTEHIUATIOJHOPOAHOTOIEKTPUYECKOTO MOJISL.
4. Tlnockuii BO3AyLIHBIM KOHIEHCATOP eMKOCThIO 20 HD 3apsikeH 10 pa3HOCTH MO-
tennuanoB 100 B. Kakyro paboTy Hy>KHO COBEPIIIUTh, YTOOBI BABOE YBEIUYUTH Pac-
CTOSIHME MEX]Ty OOKJIaKaMu?

5. [lo BuTky paauycom 5 cm TeueT Tok 10 A. Onpenenure HHAYKIIUIO MAarHUTHOTO
II0JIL B LIGHTPE KPYTOBOI'O BUTKA U MarHUTHBIA MOMEHT KPYTrOBOI'O TOKa

\
\

\
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VYTBepkaeHO Ha 3acefaHuy Kapeapsl  PU3MKH

(HauMeHoBaHUe Kaepbl MOJTHOCTHIO)

IIporokon Ne ot 2023 r.
3aB. kadenpoit A.®.Bonkos

(nonmcy) (®.1.0.)
DK3aMeHaTop T.N.ManamieHko

(monuce) (®.1.0.)

4.3. Kputepuu onieHUBaAHUS
KPUTEPUUA
OIICHUBAHUS YK3aMEHAITMOHHOW paOOThHI M BHICTABJICHHS DK3aMEHAIIHOHHON
OIICHKH TI0 (PU3UKe



B kaxxaom Ounere couepKUTCs TPU TEOPETUUYECKUX BOIPOCA U JIBE 3aJa4H
(3amanusa Nel,2,3.4,5). OTBEeT Ha KakJ0€ 3aJaHUe MaKCUMaJIbHO olicHHBaeTcs B 20
OaILIOB.

[Ipu oTBeTE HA TEOPETUUECKOE 3alaHuE OLIEHKA «20» CTaBUTCA B CIydae Moi-
HOT'O OTBETA HA BOMPOC 0€3 KaKuX-JI1M00 HETOUHOCTEH (IIYHKT a)) U IPOBEACHUS pac-
yéta 6e3 MaTeMaTHYECKUX OMMOOK (TyHKT 0)). bamisl CHUMAaIoTCs, €Clii B OTBETE
YIyIIEHbl KaKue-T1u00 BTOPOCTENEHHBIE MOMEHTHI, JOMYIIEHbI HECYIIECTBCHHBIC
HETOYHOCTH, JOIYIIEHBI CYIIIECTBEHHbIE HETOYHOCTH MPH NMPABUILHOM OTBETE B I1€-
JIOM, TpU HEIOCTATOYHOM IMpPEACTaBICHUH MaTepuaioB. bamibl cHUMalOTCs Kak
MPOLICHT HEJOCTAIOIIETO MaTepuala ¢ y4€TOM ero 3HaYUMMOCTH.

WrtoroBast orieHKa 3a 9K3aMEH PACCUMUTHIBAETCS Kak cymma 0ajuloB U MaKCH-
MajibHO cocTaBiisger 100 6anos.

KPUTEPUUA
OLICHMBaHUs paOOThI B TEUEHUE CEMECTPA U BHICTABIIEHUS UTOTOBOIO 3a4€Ta 10
duznke

CpencTtBaMu OIICHUBAHUS SBIISIOTCS:
— BBITNOJIHEHUE J1a00paTOPHBIX paldoT;
— 3aIl1UTa OTYETOB O JTAOOPATOPHBIX padoTaXx;
— BBINOJIHEHNE UHAUBUAYAIbHOTO 3aJaHMS;
— 3alIUTa UHAUBUAYAIBHOTO 3aJaHMsL.

3amura 1a00paTOPHBIX PadOT, MHAMBUAYAILHOTO 3aJJaHuUs IIPOBOJUTCS B BUJIE CO-
OecenoBaHUS.

Kpurepuu u mikana orieHuBaHus 10 olleHOYHOMY Matepuainy«CobecenoBanmne»
(YCTHBII orpoc, B ceMecTpe 8 1abopaTOpHBIX padboT)

[Ixana oneHu-
BaHUs (UHTEP- Kpurepnit onennBanus
BaJI 0AJJIOB)

BnageeT matepranom, u3ydyaeMbIM B 1a00paTopHOi paboTe, Ha
BHLICOKOM ypoBHE. BepHo hopmynupyeT BEIBOABI U 0000IICHHMS.
12 J[aeT 1oJHbIC OTBETHI HA MTOCTABJIECHHBIE BOIIPOCHI.

AKTUBHO paboTaeT Ha 3aHATUSX. [[paBUIBLHO BBITIOTHSET BCE U3-
MEPEHHSI ¥ BBIYUCIICHHUSI.

Brageer matepuanaoM, U3y4yaeMbIM B J1a00OpaTopHO paboTe,Ha
XOpOIIEM YPOBHE, OJTHAKO Ha HEKOTOPHIE BOIIPOCHI OTBETUTH HE
8 MOJKET.

[[paBMIBHO BBITIOJHSIECT U3MEPECHHUS, HO HHOT/Ia COBEPIACT
OIMOKU B pacyETax.

3HAaeT OCHOBHBIC MOJIOKEHHUS N3y4aeMOT0 MaTepralia, HO Ha 3Ha-
HUTEILHYIO YaCTh BOMPOCOB AAET HETIOTHBIC WITN HEMPABUIHHBIC
oTBeTHI. JlomyckaeT ommOKH Mpu MOCTPOECHUH TPa(PUKOB U BbI-
MOJJTHEHWY BBIYMCIICHUH.




[[posiBJIsIET HU3KYIO aKTHBHOCTH HA 3aHSTHUSX.

JlomotHUTENTEHBIE 0aJUThI, HAYHCIIIEMbIC B KOHIIE CeMeCTpa IpH

4 MPaBIJIBHOM U CBOEBPEMEHHOM BBITIOJTHEHUH BCEX JIAOOPATOPHBIX
a0oT.

Y4eOHbIM MaTepuanioMm He Biajaeet. [Ipu BeIMOIHEHUN BbIUUCTIE-

HUHN JOMyCKaeT rpyObie OMMUOKH.

Ha mocTaBieHHBIE BOIIPOCHI OTBETUTH HE B COCTOSIHUU HJIA OTBE-

gaeT He BepHOo.Ha 3aHsATHsAX O€3MHUIIMATHBEH.

Brimonaenne Bcex mabopaTopHbIX paboT, MPeTyCMOTPEHHBIX Y4eOHO-METO-
JTAYECKON KapTOUW NUCIUIUINHBI SIBISETCS 003aTEIbHbBIM.

[TepeBon orenku u3 100-6ammpHOM KAkl B rocynapcTBennyio u ECTS
OCYIIECTBIISICTCS B COOTBETCTBHH CO IIKAJION, TpuBeieHHOH B «Ilomoxenuu o6 op-
raHu3aluu yaeOHoro mpoiecca B JJoHeIIkoM HallmoOHAIbHOM TEXHUYECKOM YHHU-
BEPCUTETEY.

Cymma 6aiuioB Onenka Ouenka
1o 100-6anpHOM mkane | mo mkane ECTS 110 TOCYJIAPCTBEHHOW IIKAJIE
90-100 A OTan4yHO
80-89 B %
75-79 C opomo
70-74 D y
60-69 E JIOBJIETBOPUTEIHLHO
35-59 FX He
0-34 = YIOBJIETBOPUTEIHHO

4.4. Ilpumepsbl TEKYLIEr0 OMpPoca
Ha j1abopaTopHbIX 3aHATHSAX

Bce uncTpykimu k 1ab0paTOpHBIM paboTaM CHA0KEeHBI OJIOKOM BOTIPOCOB T10
3amuTe paboThI.
[Tpumep: JlaGoparopnast padora Ned6 «VccrnenoBanrue 3aBUCUMOCTH COMTPOTHUBIIC-
HUSI IPOBOJTHUKOB OT TEMIIEPATYPhI»
1. Yrto Ha3bIBaETCS IEKTPUUYECKUM COTIPOTUBICHUEM?
2. Kak 3aBUCHT 2JIEKTpUYECKOE COMPOTUBIICEHHUE MPOBOJIHUKOB OT TEMIIEPaTyphl?
3anumute GopmyIy.
JlaliTe onpeiesieHue TeMIepaTypHoro ko3 uiireHTa COnpoTUBICHUS.
CpaBHUTE MOJTYUYCHHBIM SKCIIEPUMEHTAIBHO TpauK ¢ TEOPETUUECKON 3aBUCH-
MocThI0. Cenaiite BbIBOJ. CpaBHUTE HAMIEHHOE 3HAUEHHUE TEMIIEPATYPHOIO KO-
s uirenTa CONPOTUBIICHUS O, C TAOJUYHBIM U OMIPEACIIUTE BO3ZMOXKHBIN MaTe-
pUJI IPOBOJIHHKA.

B w

Ha NPAKTUYICCKHUX 3aHATUAX



Bonpocs! a5 TeKy1Iero onpoca 1o BCeM TEMaMIIPUBEEHBI B yUeOHOM II0CO-

oum [3]

[Ipumep: Tema «/luHaMMKa MaTEpUAIBHOM TOYKHA M BPAIIATEIBHOTO JBHKCHUS

TBEpAOro Teia. 3akoHbl HproTOHa»

1. IlepeuncauTe OCHOBHBIE TUHAMHYECKUE XaPAKTEPUCTUKH MOCTYMATEIbHOTO
JNBYKEHUs. JlaliTe X ONpeeICHUS.
2. Cpopmynupyiite nepssiii 3akoH Heiotona. Kakue cuctemsr oTcuéra Ha3bIBa-
I0TCS. HHEPLUAJIbHBIMU?

. Chopmynupyiite BTOopoii 3akoH HeroToHa.

. Chopmynupyiite TpeTuit 3aKkoH HproToHa.

. IlepeuniciinTe OCHOBHBIE JUHAMUYECKHE XapAKTEPUCTHKH BpaIlaTEIbHOIO

JIBVKEHUS.

6. 3anummTe GopMyJibl 1Sl pacd€Ta MOMEHTa MHEPLIUU CJIETYIOIINX TeJl OTHO-
CUTEJBHO OCH, IPOXOJIAIIEH Yepe3 HEHTP Macc: CIUIOLIIHOrO JUcKa, o0pyua,
niapa, CTEpKHsI.

7. Chopmynupyiite u 3anummte teopemy Llteitnepa.

8. Uemy paBeH MOMEHT CHJIBI OTHOCUTEIHHO OCH BpAIICHHUS ?

9. UeMy paBeH MOMEHT UMITYJIbCa TBEPIOTO TEJIa OTHOCUTEIHHO OCH BPAILICHUS ?

10. 3anumuTe OCHOBHOE YpaBHEHHE IWHAMUKHA BpallaTeIbHOTO JBMKECHUS
TBEPJOTO TeJIa OTHOCUTEIBLHO HEMOABMKHON OCU BpPALLICHUS.

o1 b~ w

4.5. KypcoBoe npoeKTHpOBaHHNe
VY4eOHBIM MJIAHOM KYpCOBOE MPOSKTUPOBAHKE HE 3aINTAHUPOBAHO

S.PEKOMEHAYEMAS JIUTEPATYPA
I. OcHoBHasi IUTEpaTypa

1. BonkoB, A. ®. Kypc ¢usuku [DnekTpoHHbIH pecypc]| :yued.mocodue ajis
oOyuyarommxcsi o0pazoBart. yupexaeHui Boicil. mpod. oOpazoanus. B 2 1. T. 1 :
duznyeckre OCHOBBI MEXaHUKH. MonekyigpHas (pU3uKa U TepMOJMHAMUKA. DJIEK-
TpocTatuka. [TocTosaHHbIN 25eKTpudecKuii TOK. DnekTpomaruetusm / A. @. Bonkos,
T. IL. Jlymnuena ; [ OYBIIO « IOHHTY». — U3a. 2-e, ucnp. u gon. — NEKTPOH. 1aH.
(1 daiin). — Jonenk : JJIOHHTY, 2019. —100-netuto JorHTY nocesmaercs. — Cu-
cremM.TpeboBanus: AcrobatReader.
http://ed.donntu.ru/books/19/cd9104.pdf

2. Bonkos, A. ®@. Kypc pusuku [ Snexrponnsiii pecypc] :yued.mocodue a1st o0y-
YaIomuXxcs 00pa3oBaT. yupexxaeHui Beicil. npod. oopazoBanus. B 2 1. T. 2 : Kone-
OaHUs ¥ BOJIHBI. BosTHOBast ¥ KBAaHTOBAs ONTHKA. DJIEMEHTHI KBAHTOBOW MEXaHHKH.
OcHOBBI PU3HUKHU TBEPOTO TeNA. IIEMEHTHI PU3UKU aTOMHOTO sifipa / A. @. Bonkos,
T. II. JIymnuena ; OYBIIO « IOHHTY». — U3a. 2-e, ucnp. v 1on. — DJIEKTPOH.1aH.
(1 daiin). — Joneux : JOHHTY, 2019. — 100-netuto JouHTY nocesimaercs. — Cu-
cteM.TpedoBaHust: AcrobatReader.
http://ed.donntu.ru/books/19/cd9105.pdf



http://ed.donntu.ru/books/19/cd9104.pdf
http://ed.donntu.ru/books/19/cd9105.pdf

3. Jlymnmena, T. I1. [Ipaktukym no ¢usuke. Pemenue 3amayd [DneKTpOHHBIN
pecypc] :yue6.mocodue i CTyI€HTOB HHXK.-TEXH. CIIEIUaIbHOCTEH BBICII. y4eO.
3apegerHuit : B 2 T. T. 1: ®usndeckue 0CHOBBI MEXaHUKHU. MotekyisipHast Gpusnka
Y TEPMOJIMHAMHUKA. DIIEKTPOCTAaTUKA. [[0CTOSHHBIN 3MEKTPUUECKHUI TOK. DIIEKTPO-
maraetusm / T. I1. JlymnueBa, H. M. PycakoBa, A. ®. BoiakoB. — DneKTpoH.1aH.
(1 daiin). Howeuk : Texromapk JOHI'TY « YVHUTEX», 2017. — Cuctem.TpeboBa-
Hus AcrobatReader. — Pexxum noctymna:
http://ed.donntu.ru/books/17/cd7846.pdf

4. Jlymnuesa, T. I1. [Ipaktukym no ¢usuke. Pemenue 3anay [DneKTpoHHBINA
pecypc] :yueb.mocodue Juist CTYJJ€HTOB MHXK.-T€XH. CIEIMaTbHOCTEN BBICHI. Y4eo.
3aBepenuii . B 2 T. T. 2: KoneGanus u BoiHbl. BONHOBAas U KBaHTOBAsi ONTHKA.
DJeMeHTbI KBAaHTOBOM MeXaHUKHU. OCHOBBI PU3UKU TBEPAOIO Tea. DIEMEHTHI (Hu-
3uku atoMmHoro siapa / T. IL. Jlymnuesa, H. M. Pycakosa, A. ®. BoakoB. Dnek-
TpoH.naH. (1 ¢aitn). Honeuk : Texnomapk JOHI'TY «YHUTEX», 2017. — Cu-
creM.TpeboBanus :AcrobatReader. — Pexxum mocryma:
http://ed.donntu.ru/books/17/cd7847.pdf

I1. lonosiHUTEIbHAA JIMTEPATYpa

5. JIabopaTopHBIil MPAaKTUKYM 1O (pH3MKe: HHCTPYKLUHU K JJA0OpaTOpHBIM pado-
taM [DnextponHsblil pecypc] / A.®. Bonkos, T.I1. Jlymnuesa — loneuk: JoaHTY,
2015. — 70 ¢aiinos. — Cucrem.tpedboBanus: AcrobatReader.

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

6. CnpaBounbie MmaTepualbl o ¢pusuke / cocT.: A. @. Bonkos, T. I1. Jlymnuesa.—
Honenk: JlonHTYVY, 2010.- 28c. PaccmoTtpeno Ha 3acenanuu kadeapsl Guszuku [po-
TokoJ Ne 4 ot 22.03.2016 YTBepxkaeHo yueOHO-u3aaTenbckum copetom JJonHTY
[TpoTtoxon Ne 3 ot 17.05.2016. IlepeyTBepxaeHo Ha 3acenanuu kadeapsl GUMKU:
potokoi Ne6 ot 25.02.20.
http://ea.donntu.ru/handle/123456789/2807

6. YA EBHO-METOANYECKOE OBECIIEYHEHHUE JJUCIHHUIIJINHBbI
Y4eOHO-MeTOAMYECKHE U31aHUs, pa3padoTanubie B JlonHTY:

7. Jlymnuesa, T. I1. Koncniekt nekuumii o ¢pusuke. Yactes 1/ T. [1. JIlymnuesa, A. .
Bonkos.- Jonenxk: JJonHTY, 2011. — 120 c. PaccmoTpeno Ha 3acenannu kadeapbi
¢busuku. [Ipotokon Ne 3 ot 15.10.2010 YTBepkaeHo yueOHO-U3AATEIHLCKUM COBE-
toM JJoHHTY. ITpoTtokon Ne 9 ot 23.10.2010 r. ITepeyTBepxaeHO Ha 3aceaHUU Ka-
benpsl puszuku: mpoTokoa Ne6 ot 25.02.20.
http://ea.donntu.ru/handle/123456789/2798

8. Jlymmnuena, T. I1. Koncnekt nekuuii no ¢usuke. Yacts 2 / T. I1. Jlymnuena, A.
®. Bonkos.- Honeuk: HonHTY, 2014.— 120 c¢. PaccmoTrpeHo Ha 3acenaHuu


http://ed.donntu.ru/books/17/cd7846.pdf
http://ed.donntu.ru/books/17/cd7847.pdf
http://ea.donntu.ru/handle/123456789/29065
http://ea.donntu.ru/handle/123456789/2807
http://ea.donntu.ru/handle/123456789/2798

kadenpsl pusuku. [Iporokon Ne 1 ot 14.09.2012 r. YTBepKaeHO yueOHO-U31aTEIb-
ckum coBetoM JIoHHTY. IIpotokon Ne 4 ot 04.10.2012 r. IlepeyTBepxaeHO Ha
3acenannu kadeaps! Gu3uku: mpoTokoa Ne6 ot 25.02.20.
http://ea.donntu.ru/handle/123456789/24871

9. MeTonuyeckoe mocooue JyIsi CaMOCTOSTENbHOU PabOThI IO Kypcy du3uku. MH-
nuBHyabHBIC qoManraue 3ananus / Coct.: A. @. Bonkos, T. I1. Jlymnuesa.— [lo-
Heuk: JJoHHTY. - 2015.-122 c. Paccmotpeno Ha 3acenanuu kadeaps! ¢puzuku [1po-
TokoJ Ne 1 ot 14.09.2015 r. YTBepkaeHO yueOHO-U3IaTeIbCKUM coBeTOM JloH-
HTY. IIpotokon Ne 9 ot 21.09.2015 1. [lepeyTBepkaeHo Ha 3aceqaHuu Kadeapsl
busuku p.Ne6 ot 25.02.20.

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

10. JIaGopaTopHBIi MPAKTUKYM IO (PU3UKE [PIEKTPOHHBIN pecypc| : yueOHOe moco-
oue mist By3oB / A.®. Bonkos, T.I1. Jlymnuesa. — (11 M0). — Jlonenk, 2015. — 68
¢aiinoB. — Cucrem.tpedoBanms :AcrobatReader.IlepeyTBepxaeHO Ha 3acenaHun
kadeapsl puszuku: mpotokoa Ne6 ot 25.02.20.
http://ea.donntu.ru/handle/123456789/29065
http://ed.donntu.ru/books/met/cd482.pdf

JIEKTPOHHO-UH(GOPMALMOHHBIE PeCypPChI
5BC OHHTY - http://donntu.ru/library

7. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUE
JUCHMUILIAHBI

7.1. JlekuMOHHbIE 3aAHATHSL:

VYyeonas aynutopus Ne 3.304, yueOHbIi Kopiyc 3, A1 MPOBEACHUS 3aHITHIMA
JIEKLIMOHHOTO TUIIA, TPYIIIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTAlUM, TEKYIIETO KOH-
TPOJISL U IPOMEKYTOUHOM aTTecTanuu (MyJIbTUMEINIMHOE 000pyA0BaHKE: HOYTOYK
(OC - Windows 8.1 Professionalx86/64 (axkagemuueckas noamucka DreamSpark-
Premium), LibreOffice 3.3.0.4 (yuuensus GNULGPLV3+ u MPL2.0), myasTuMe-
TUIHBIA TPOEKTOp, JKpaH; CleUUaIU3UpOBaHHAs MeOeb: J0CKa ayIuTOpHasd,
CTOJIBI ayAUTOPHBIE, CTYJIb YYEHMUYECKHE; I€MOHCTPAL[MOHHBIE CTEHJBl W ILIa-
KaThl).

7.2 IlpakTHYecKUEe 3aHATHSA:

VYyeonas ayautopust Ne3.206, yueOHbIi Kopnyc 3, 1uisl TPOBEICHUS MPaKTHU-
YECKUX 3aHSITUIA U CAMOCTOSATEIBLHON pabOoThI: cClieMaIu3upoBaHHasi MeOellb: TOCKa
ayJIUTOpHAs, CTOJIbI AyAUTOPHBIC, CTYJbS YUYECHUYECKHE;, JEMOHCTpPALIMOHHBIC
CTEH/IbI U TUTAKATHI).

7.3 JlabopaTopHbIe padoThI:

1. CneunanusupoBaHHasi yyeOHasi 1a00paTopuss MEXaHUKU U MOJIEKYJISIPHOM
¢busuxu Ne 3.201, yueOHbIil KOpITyC 3, JJIsl MPOBEACHUS 3aHIATUNA CEMUHAPCKOTO U
7a00paTOPHOTO THUIIA, TPYNIOBBIX W WHIUBUIYATbHBIX KOHCYJIBTAIlUH, TEKYIIETO
KOHTPOJISI M TPOMEXKYTOYHON aTTecTaluu (Creuuanu3upoBaHHas MeOenb: JOCKa
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ayIUTOPHasi, MapThl, JEMOHCTPALIMOHHBIE CTEH/bl U IUIAKATHI; TEXHUYECKUE BECHI,
HA0Op Pa3HOBECOB, MUKPOMETP, IITAHTCHIIMPKYJIb, TPAHCIIOPTUD, CEKYHIOMED, JTH-
HeliKka, MalMHa ATBYJa, JEKTPOHHBIE CEKYHIOMEPHI, OJIOK MUTaHUS, MasTHUKU
O06epOeka, HaOOPHI TPY30B, YCTAHOBKA JUIS U3YUEHUS yaapa I1apoB, dJIEKTPOIBUTA-
TeNb, TUHAMOMETpP, CUYETYUK OOOPOTOB, IITAHTCHIIMPKYJb, CEKYHIOMEp, MepeKiia-
JIMHA C YCTaHOBJICHHOM HA HEW MTPOBOJIOKOM, HA0OP IPy30B, UHIUKATOP, MUKPOMETD,
WHJUKATOP, IITAHTCHIIUPKYJb, TEPMOMETP, Hacoc KaMoBCKoro, BakyyMMeTp, aHa-
JUTUYECKNE BECHI, Pa3HOBECHI, TUTEJIb C OJOBOM, I€Yb, TEPMOIIApPa, CEKyHAOMED,
CTEKJISIHHBIN OayioH, U-00pa3Hblii MaHOMETp, HACOC, CEKYHIOMED, IUIHHIIP C HC-
CJIEIyEMOMN KUIAKOCTBIO, CEKYHIOMEpP, aHATUTUUYECKUE BECHI U Pa3HOBECHI, MUKPO-
METp, YCTaHOBKa JJisi onpefesieHus KodhduiMeHTa moBEpXHOCTHOTO HATSHKEHMS,
yCTaHOBKa s onpeienienns KoddpuiimeHta BHyTPEHHETO TPEHUs).

2. Creuyanu3upoBaHHas yueOHas 1JabopaTopusi AJIEKTpUUECTBA U MarHeTu3ma No
3.204, y4eOubIii Kopmyc 3, IS MPOBEACHUS 3aHATUN CEMHUHAPCKOTO TUIIA, TPYMIIOBBIX
Y MHAVBUAYATbHBIX KOHCYJIBTALUN, TEKYIIIETO KOHTPOJIS U MPOMEXKYTOUHOM arTecTa-
UU (Crienuau3upoBaHHasi MeOelb: JOCKa ayAUTOPHAsI, MapThl, I€MOHCTPALIMOHHBIC
CTEHJIbI U IJIAKaThl; HICTOYHUK TOKA, BOJIBTMETP, rajlbBAHOMETpP, HAOOP AJIEKTPOAOB,
Ha0OpP KOHAEHCATOPOB, MUKPOBEOEPMETP, BOIBTMETP, MIOTEHIIUOMETP, HCTOYHHK TOKA,
MOJICTaBKa C HATSHYTHIMHU MPOBOJIAMH, aMIIEPMETP, BOJIBTMETP, UCTOYHUK TOKA, pPe-
OXOpJl, TAJIbBAHOMETP, Mara3uH COMPOTUBIICHUH, HICTOYHHUK TOKA, HArpeBaTellb, TEP-
MOMETp, BOJIBTMETP YHUBEpCAIbHBIN B7-21A, UCTOYHUK 3.1.C., aMIIEPMETP, BOJIBT-
METp, PEOCTAT, TaIbBAHUYECKUI AIIEMEHT, MUKPOAMIIEPMETP, MUKPOBAJILTMETP, MEpE-
MEHHBIN PE3UCTOP, OJIOCOBOM MAarHUT, OYCCOJIb C KOMITACOM, CEKYHIOMEp, TAHTEHC-
raJlbBAHOMETP, aMIIEPMETP, PEOCTAT, HCTOYHHUK TOKA, TOPOUJL C KEJIEC3HBIM CEPJICUHU-
KoM, UCTOYHHUK nuTanuss BC-27M, uaMepuTesl MarHUTHONH WHIYKITHH, ITOAKOBOOO-
pa3HbIi AIIEKTPOMATHUT, SIKOPh C HAOOPOM TPY30B, AMIIEPMETP, PEOCTAT, MOIKOBOOO-
pa3HbIi MarHuT, HM3MEpPUTEbHAs KaTyIllKa, MHKpPOBEOEPMETP,MUKPOAMIIEPMETD,
HarpeBarelib, TepMOIapa, MUKPOBOJILTMETP, AMEKTPOHHBIN ocuuiuiorpad, aMnepmerp,
BOJIbTMETP, UICTOYHUK MUTAHUS, SJICKTPOHHAS JIaMIia, COJICHOUI, UICTOYHUK MTUTaHUS,
aMIepMeTp, BOJIbTMETP, JIEKTPOHHBIN OCIIWILIOrpad, BOJIBTMETP, UCTOUHUK MUTAHUS,
MasiTHUK, CEKYHJIOMEP, PUCTIOCOOICHHE JIJIs1 OTPEICIICHUS LICHTPa Macc, GU3NMUECKUN
MasiTHUK, Ha0op JieMIihepoB, CEKyHIOMED, PUBNIECKUI MASTHUK, IITAHTCHIIUPKYIIb,
CEKYHJIOMEP, JJIEKTPOHHBIN ocuusuiorpad), reHepaTop UMITYJIbCOB, KojeOaTenbHbIN
KOHTYpP, UCTOYHUK HAIPSKEHUS], TOTEHIIUOMETP, BOJIBTMETP, MUKPOAMIIEPMETP, CE-
KyHJIOMEp, TEHEPaTOp 3BYKOBOM YaCTOTHI, MUKPOAMIIEPMETP, KOJIeOaTeIbHbIN KOHTYDP.

3. Cnenman3upoBaHHas yueOHas 1abopaTopust HIEKTpUIECTBa U MarHeTu3ma No
3.207, y4eOHbIii KopItyc 3, sl TPOBEACHUS 3aHATHIA CEMHUHAPCKOTO THIIA, TPYTIIOBBIX
Y MHAWBUAYAIbHBIX KOHCYJIBTALUNA, TEKYILIETO KOHTPOJIS U MPOMEKYTOYHOM arTecTa-
1K (MyJIETUMEIMIHOE 000pyIOBaHKE: KOMITBIOTEP, MOHUTOP; CTICIUATM3UPOBAHHAS
MeOelTb: IOCKa ayIUTOPHAsI, TAPThI, IEMOHCTPAIIMOHHBIE CTEH IbI U IJIAKAThI; JIEKTPH-
yeckasi JaMrouka, (GOTOIIEMEHT, TIOKCMETP, 3ePKATbHBIN TAJIbBAHOMETD, JIMH3a, OCBE-
TUTEJIb, MUKPOMETPUYECKHI BUHT, CBETOPMIBTPhI, TOHUOMETP, JU(DpaKIIUOHHAS pe-
IeTKa, CBETO(UIBTPHI, ONITHYECKAs] CKaMbsl, OCBETUTEIh CO LIENbIO, TU(PpaKIIMOHHAS
perieTrka, cBeTOMUIBTPBI, cCaXxapuMeTp, TPYOKU C pacTBOpaMH caxapa, TOHUOMETP-
cnektpoMetp I'5, crexisiHHas mnpu3Ma, Jamia HaKaJIUBaHMs, CBETOPWIBTPHI,



ONTUYECKUN MUPOMETP, JIamMIla HaKaJMBaHUsI, BATTMETP, aBTOTpaHChopMaTop, ras3o-
BBl MHTEp(EpOMETp, HACOC, BOASHON MaHOMETp, CTEKJISIHHBIM OaJTOH, BaKyyMHBIN
¢doroanement CYB-3, HCTOUHUK TUTAHUSI, MUKPOAMIIEPMETP, JIFOKCMETP,Tprudop Y M-
2, BBICOKOBOJIbTHBIN TeHeparop CriekTp-1, pTyTHasi, HEOHOBask U BOJIOPO/IHAS JIAMITBI,
TeJIMO-HEOHOBBIH J1azep, AU paKIIMOHHAs PELIeTKa, TOIAPOUI, (POTOIIEMEHT, BaKyyM-
HBIH (POTOIIEMEHT, HICTOUYHUK MUTAHHS, MUKPOAMIIEPMETP, BOIBTMETP, PEOCTAT, TEp-
MoIiapa, BOJIBTMETP, MUKPOAMIIEPMETP PEOCTaT, TEPMOMETP, HarpeBaTellb, TEPMO-
METpP, MOCT COIPOTUBJIICHUH, TUOAbI, MUJUIMAMIIEPMETP, MUKPOAMIIEPMETP, BOJIbT-
MeTp, TUdPaKIMOHHBIA MOHOXpOMaTop MYM-1, HHKEKIIMOHHBIN MOIYTIPOBOTHHUKO-
BBII J1a3ep, CBETOAUOAbI, MUKPOAMIIEPMETP, UCTOUHHUK MUTAHUS, BOJIBTMETP, JIFOKC-
METp, UICTOYHHK [MUTaHUs, YHUBEPCATIbHBIA MOHOXpOMATOp Y M-2, BBICOKOBOJIbTHBIM
reHepaTop, pTyTHAasl, HEOHOBAs U BOJIOPOJIHAS JIAMIIbI).
7.4. CamocrosiTeqibHAs padoTa:

[Tomemienus 1uist caMOCTOATENBHOU PabOThI ¢ BOZMOKHOCTBIO MOAKIIOUYEHUS K CETU
"UutepHetr" u obecrieueHueM JI0CTyNa B AJIEKTPOHHYIO MHGOPMAaIIMOHHO-00pa3oBa-
TEJBbHYIO CpEly OpraHU3alMK: YUTAIIbHBIE 3aJ1bl, y4eOHbIE Kopityca 2,3 (KOMIIbIOTEp-
Hasl TEXHHKA C BO3MOXKHOCTBIO MOJKIIOYEHHS K ceTh «IHTepHEeT» 1 o0ecrieyeHrneM
JIOCTYIIa B AJICKTPOHHYIO MH(OpMAIMOHHO-00pa3oBaTebHyto cpeay (QMOC JIOH-
HTY) u anektponHo-6mbmmoreunyto cucremy (3bC [IPRbooks), a Tak:ke BO3MOKHO-
CTbIO MH/IUBHIyaJIbHOTO HEOIPaHUYEHHOT0 AocTyna odoyvarommxcs B 9bC u 91OC
nocpenctBoM  Wi-Fi ¢ mepcoHanbHbIX ~ MOOWIBHBIX  ycTpoiictB.  OC-
MicrosoftWindows 7, OpenOffice 2.0.3 - oOmecTBenHas nuuensuss MPL
2.0,Grubloaderfor ALT Linux - smnensus GNU LGPL v3, MozillaFirefox - numes-
3uss MPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) -
munien3us GNU GPL).



