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VYKpyInHeHHas Ipynia HalpaBjieHun 44.00.00 OOpazoBaHue U MeNAroru4ecKue
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Hamnpasnennocts (ipoduib) Maremaruka 1 UHQOpMaTUKa
00pa3oBaTeNbHON POTrPAMMBI
KBanuduxanms bakanasp
dopma o0yueHus Ounas

Pabouas mporpamMma aganTupoBaHa JJisl JIUIL
C OrPAaHUYECHHBIMU BO3MOYKHOCTSIMU 3/I0POBbS U MHBAJIUIOB

Jonenk 2026



Pabouass mporpamma auctumnHbl «@U3HKa» IS OO0YYAIOIIUXCS IO HAIMPaBICHUIO
noarotoBku 44.03.05 Ilemarormueckoe oOpa3oBaHue (¢ ABYMsI TPOQPHISIMU TOATOTOBKH)
(IIpodunp: Matematuka u uH(pOpMATHKa), COCTaBleHa Ha oOcHOBaHMUM DenepaabHOro
roCy/IapCTBEHHOIO0 00pa30BaTEIbHOrO CTAaHJAApTa BbBICIIET0 O0pa3oBaHMs — OakalaBpuaT IO
HanpasieHuto noarotoBku 44.03.05 Ilemarormueckoe oOpazoBanue (C ABYMS NPOGUIIMU
MOJTOTOBKU), YTBEP>KICHHOTO MpHKa3oM MuHucTepcTBa oOpa3oBaHUs M Hayku Poccuiickoit
Oeneparn ot 22 despans 2018 r. Ne 125 (¢ wsm. u gom.), Ilopsinka opranuzanuud u
OCyIIeCTBIIEHUS] 00pa30BaTeNIbHOM AESITENLHOCTH M0 00pa3oBaTeNIbHBIM MPOTrpaMMaM BBICIIETO
oOpa3oBaHusi — TmporpamMmaMm OakajaBpuaTa, IporpaMMaM CIEHUAIUTETa, MporpaMMmaM
MarucTpaTrypbl, YTBEPKICHHOTO MpHKa3oM MUHUCTEpCTBa HAyKH M BBICHIET0 0Opa3oBaHUS
Poccuiickoit @enepanuu ot 06 anpesst 2021 r. Ne 245 (¢ u3Mm. u J1011.), B COOTBETCTBUH C Y4ECOHBIM
1aHoM, yTBepkaeHHbIM YueHbIM coBeToM PI'BOY BO «/lonI'Y» mist Habopa 2026 rona.

Pa3zpaborunk:
TOICHT Kadeapbl o0med (GU3UKA W IUIAKTUKHA
(bu3MKH, KaHI. TEXH. HAYK b.1. bemesnn

JOLIEHT Kadeapsl oOmeld (GU3uKd U JTUIAKTUKA
¢bu3uky, KaHa. pu3.-MaT. HayK 0O.C. CyxopyxkoBa

PabGovas mporpaMma yTBepkJeHa Ha 3aceJaHuM Kadenpbl oOmed (Gu3uKuM M IUAAKTHKU
bu3uKy.

[Tporoxon ot 09.04.2026 . Ne 11

3aBenyromuii kadeapoit A.B. bezyc
COI'NTACOBAHO:

Bpuo nekana gaxynapTeTa MaTeMaTUKH U H.E. Mamenko
MH(OPMALIMOHHBIX TEXHOJIOTUI

16.04.2026

VY4yebHO-MeTOIMUECKass KoMHccUsl  (aKyiabTeTa

MaTeMaTHKH ¥ WHPOPMAIIMOHHBIX TEXHOJIOTHHA.

[Ipotokomn ot 15.04.2026 Ne 3

[Ipencenarens 10.B. AG6pamenkoBa

PykoBonuTens  OCHOBHOM  0Opa3oBaTeabHOU E.N. Cxaga
IIPOrpaMMBbl, J-p M. HayK, Ipod.
09.04.2026
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1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpebGoBaHus K npenBapuUTENIbHON MOArOTOBKE O0yYaOUINXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME AUCUUIUIMHBI, HA KOTOPbIX OCHOBBIBACTCS U3yUEHHE JAHHOM:

6a3oBasi MOJArOTOBKA IO anredpe, reoMeTpun U (puszuke B 00bEME IpOrpaMMbl cpenHei
IIKOJIBI;

JTMCLUUIUIMHBI TPOTpaMMbl OaKaiaBpHara: are0pa, aHaJTuTHYecKast FTeOMETPHSI.

1.2.  JlucuumuiuHbl, KypcoBble pabOThl U IPAKTUKHU, JUI KOTOPBIX OCBOEHHE IJAHHOM
JUCHUTUTMHBL HEOOXOAMMO Kak HpeAmecTByioniee. AudQepeHnraibaple ypaBHEeHUS, HAYUYHBINA
CEeMMHap.

2. OIMMCAHUE JUCHUITJIMHDBI

2.1.  OOmas xapakTepucTUKa

HaumenoBanue nokazarens 3HaueHue nokasaress
HazBanue oO0pa3oBaTeIbHON MPOTPaMMBbI 44.03.05 Ilemarornueckoe 0Opa3oBaHUE
(c nByMst mpoUISIMU TTOATOTOBKH )
Matemartuka u uadopmarruka

udp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.O/1.10 ®uzuxa
y4eOHBIM TUIAHOM
Yacte 00pa3oBaTeIILHOM MPOTpaMMBbl Bapuarusnas yacts (popmupyemas

YuyaCTHUKaMHU O6p8.30BaTCJ'II>HbIX OTHOMGHHﬁ)

KommyecTBO 3a4eTHBIX eqUHUL / BCETO YacOB 4144

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaMm o0ydeHus

OO0111e€ KOJINYECTBO YaCOB
o
o - CaMOCTOSI-
dopma & 8 -
> | 2 JeKIu- | jJabopa- | MPaKkTH- | TETbHOU dopma
00y4enus 20035 BCETO
8 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJTH
OuHas 4 1 34 34 — 76 144 JK3aMeH
OuHast, Bcero 34 34 - 76 144

3. HEJIN JUCHUTTJIMHBI

@opMHpPOBAaHUE Yy CTYIEHTOB HAY4YHOIO IOAXO0JA, M3YYEHHE BAKHEHIIMX INOHATHH U
Mojiene (PU3MKH; MOydeHHE CTYI€HTaMU MPEICTAaBICHHUS O MOCTAHOBKE 3aj[ad B COBPEMEHHOM
¢u3uke u Mmeronax wux Qopmanuzanuu. DopMHpOBaHME 3HAHMA W YMEHHMH CTyJeHTa,
HEOOXOUMBIX U JIOCTaTOYHBIX Ul IOHWMAaHUS SIBJICHUH, U IIPOLECCOB, KOTOPbIE MPOUCXOJAT B
IPUPOJIE, TEXHUKE



4. KOMIIETEHIIH OBYHYAIOHIETOCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUM KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, UX NH/IUKATOPDBI
N INTAHUPYEMBIE PE3VIIBTATBI ObYUYEHU A

Komnerennun WHaukaTopsl Pe3ynbrarel 00yueHus

[1K-4. Cnoco6en | [1K-4.3. [Tonumaer | [1K-4.3.1. 3HaeT OCHOBHBIE MPUEMBI U CIIOCOOBI
MPUMEHSITh  3HAHUE | OOMIYIO CTPYKTYPY | PEIICHHUS IIKOJIBHBIX 33a7a4 M0 KHHEMATHKE;
OCHOBHBIX maremarnueckoro | [1K-4.3.2. YmMeer pemates U uccinea0BaTh 3a/1a41
MOJIOKEHUH 3HAHUS, M0 MEXAaHWKE [BIKEHHUS MPOOHOTO Tena TMOJ
MaTeMaTH4eCKOH B3alMOCBS3b JEHCTBUEM MPUIOKEHHON CHIIBI;
HayKu U | MEXIY [1K-4.3.3. Bnageer mnpueMamMu MOCTPOCHHUS
nH(OPMATUKH, Pa3INYHBIMU KOH(MUTYpallMOHHBIX U (Da30BBIX TpaeKTOpUi
OCHOBHBIX MaTEeMATHYECKUMH | KOJICOaHMIA.
MOJIO)KEHUN UCTOPUU | AUCIMITTTUHAMH. [1K-4.3.4. 3naeT OCHOBHbIC MOHSATHUS M METOJIBI
pa3BuTHUsA ¢uzuku
MaTeMaTUKH u | Ymeer I1K-4.3.5. Ymeer oOpabaTbiBaTh pe3ysIbTaThl
MH()OPMATHKH, UCIIOJIb30BATh WU3MEpeHUi, 00HAPYKUBAThH 3aBUCUMOCTb MEXKTY
SBOJIIOLINH OCHOBHBIC METOJIBI | (PU3NYECKUMU BEJIMYMHAMH, OOBSICHAITH
MaTeMaTHIECKHX MaTEeMaTHYECKHUX MOJIy4YEHHBIEC PE3YJIbTAThI U JACNATh BBIBOIBI.
uaen B | pacCyXJICHUH Ha OIlIK-4.3.6 Brnageer OCHOBHBIMH METOJaMHU
npoeCCHOHATTLHONH | OCHOBE OOIIHX HAyYHOTO MO3HAHUS, UCIIOJIB3YEMBIMU B (PU3UKE:
JeSITEIbHOCTH. METOJIOB HAYYHOI'O | HAONIOJACHWEM,  ONHCAHHWEM,  H3MEpPCHUEM,

WCCJICIOBAHUSI U HKCIIEPUMEHTOM.

OTIbITA PEHICHUS

Y4ICOHBIX U

HAYYHBIX IpoOIIeM.

S. I[TPOT'PAMMA JJUCLATTJIMHBI

HazBauue teMbl

KpaTkoe copepxanue TeMbl (BOIPOCH TEMbI)

Paznen 1. Mexanuka. MosekymsipHas pusmka

Kuunematuka

Cs3p (usuku ¢ apyrumu Haykamu. KuHemartuka TOYKH.
Cucremsl otcuera. Tpaekropus, nepeMmenieHue, nyrb. CKOpPOCTb.
YckopeHnue.
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Junaamuka. Buasr cun

[IpsimonHENHOE paBHOMEPHOE M PABHOYCKOPEHHOE JIBHKEHUE.
KpuBonuueiinoe  aBmxeHue. KuHemartwka  ABUXKEHUS IO
OKPYKHOCTH.

Cuna u macca. 3akonbl Hprotona. Mnynbe. 3akoH coxpaHeHUs
uMmnynsca. Llentp mace.

I'paButanmonnsie cunbl. Cuila BCEMUPHOTO TSITOTEHUS. 3aKOH
Bcemupnoro tsarorenusa. ['paBuranmonnas mnoctosHHad. Cuia
Tsokectd. Bec Ttema. Heecomocts. Ileperpyska. Bec Tena,
JBUXKYIIETOCS ¢ ycKopeHueM. [[BuxeHue tena noja JeicTBHEM CUIIbI
Tshkectd. CBOOOMHOE majieHue. YCKOpEHUE CBOOOIHOTO TaJICHUS.
UckyccTBennsie cnyTHUKH 3emid. [lepBas kocMuueckas CKOpOCTb.
Hedopmarus. Cuna ynpyroctu. JIBHKEHHE TOJ ACHCTBHEM CHITBI
ynpyroctu. 3akoH ['yka.
Cuna tpenus. Tpenue nokos. Cuna TpeHMsI CKOlbXeHus. TpeHue
kaueHus. Koadounuent tpenus. [[BwkeHue Ten moj IeHCTBHEM
HECKOJIBKUX CHJL.

[IpeoOpazoBanusa  ['anmunes.  3akoHBl  JABIDKEHUS B
HEUHEpUUAIbHBIX cucTemMax otcuéra. Cwnbsl uHepuuu. Cuna
Kopuomnuca.

Kunematnka u JUHaMHKa
TBEPAOTO TCJIa

Kunematuka tBepnoro tena. BpamieHue TBEpAOro Tena BOKPYT
HEMoJBMKHOM ocu. Moment wuHepuuu. Teopema [toiireHca-
reiinepa. OCHOBHOE YpaBHEHME JHMHAMUKHU BpPALIATEIbHOIO
JBUKEHHUS TBEPJIOIO Teja. 3aKOH COXPAHEHUsI MOMEHTa HMMITYJbCa.
Kunernueckas s3Heprusi Bpalaroumerocs Teia.

MexaHuka XUOKOCTEH U
rasos

JlaBnenue u cwia jaBneHud. JlaBiaeHue, co3gaBaeMoe€ razami.
Atmocheprnoe  naBnenue. Omnwsir  Toppuuennu. U3mepenue
aTMoc(epHOro JaBJICHUS U €T0 3aBUCUMOCTH OT BBICOTHI. bapomerp-
anepousi. Manomertpsl. 3akoH Ilackanst mns KMAKOCTEW U Ta30B.
JlaBieHue >KUIKOCTH Ha THO U cTeHKH cocyna. CooOlimaronuecs
cocynbl. [IpuHIMI ycTpoicTBa ruapaBiIndeckoro npecca. Hacocsl.
BortankuBatronast cwia. ['mapocratmdeckoe B3BEHIMBAaHUE. 3aKOH
Apxumena. YciaoBus IUIaBaHUS TeJl. BOAHBIA  TpaHCHOPT.
Bo3snyxoruiaBanue.

[Tosie ckopocTelt, TMHUY U TPYOKHU TOKa Y paBHEHUsI HEPA3PbIBHOCTH.
VYpaBHenue Oiinepa. YpaBHeHue bepHymnu. Bsskocts. J[BukeHue
TEJ B KUJKOCTH.

OcuoBel MKT

OCHOBHBIE TOJIOKEHUS MOJEKYJIIPHO-KMHETUYECKON TEOPUU U HX
OTMBITHOE OOOCHOBaHWE. bpoyHOBckoe aBmxkeHUE. J[BIKEHHE H
B3aMMOJCICTBUE AaTOMOB M MOJIEKYJ BEIIECTBA. 3aBHCHUMOCTh
CKOpPOCTH JBM)KEHHMSI aTOMOB U MOJEKYJI OT TeMIeparypshl.
Huddysusa. KommuectBo BemectBa. IlocTosiHHas — ABoraipo.
Momsprass macca. Uucno monekyn. Macca BemecrtBa. Macca u
pasMepsl  atromoB ¥ Mousiekyn.  KonueHnrpamusa.  Cunbl
B3auMoOAeNCTBUA MoJieKyd. CkopocTb Mosiekysn rasza. CpenHss
KBaJIpaTU4Hasl  CKOPOCTb  TEIUIOBOIO  JABM)KEHUS  MOJIEKYIL
Pacnipenenenne Monexkyn mno ckopoctaMm. Omneir  IltepHa.
TemnepaTtypa u TemnoBoe paBHOBecue. V3mepeHue Temmneparypsl
(tepmomeTphl).  AOcoNIOTHas  TepMOJUMHAMHUYEcKas  LIKaja
Temneparyp. AOCOMIOTHBIH HyJdb. MOJEKYISIPHO-KMHETHUYECKUI
cmbict  temneparypsl. IlocrosHHas  bonsimana.  TermoBoe
pacIIipeHNe TBEPABIX U KUAKUX TEI.
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Craructuueckas (usuka.
Pacnipenenenue
Makcgemia.

Craructuueckas ¢usnka. IIpemMer CcTaTUCTHYECKOW (PU3HUKH.
MonekyapHO-KHHETUYECKOe 3HAa4eHUue Temmeparypsl. JlaBieHue
raza Ha CTEHKY COCylda. OHEprus TEIUIOBOrO JIBUKEHUS.
Pacnipenenenue »HEpruM TEIJIOBOTO JABMIXKEHUS IO CTENEHSM
cB0oOobI. Kitaccuueckast Teopusi TEIII0EMKOCTH UIEAIbHOTO ra3a U
KPUCTAJUIMYECKUX TEJN, €€ HEeAOCTaTKu. [IoHsATME O KBAaHTOBOWU
teopuu. Onykryanuu. TepMOaIuHaAMUYECKHUE TOTCHIUAIBL.

Pacnipenenenne Mojekyn 10 aOCONIOTHBIM —3HAUCHUSM
ckopocreit (Pacnipenenenne MakcBema). Pactipenenenue MoseKy
10 3HAYCHUSIM TMOTEHUMATbHOM dSHepruu. Pacnpenenenue
Makcsemna-bonpimana.

TepMmoanHamuka. I
Ha4yajuo TEPMOJAMHAMUKH.
OHTponus

Tepmonnnamuka. OCHOBHBIE 3aKOHBI M METOJbl TEPMOJMHAMMKHU.
TepmoanHaMuueckas CUCTEMA U TEPMOJAMHAMUYECKOE PAaBHOBECHE.
PaBHoBecHple mpouecchl. PaboTta M KOJIMYECTBO  TEIUJIOTHI.
Buytpennss osHeprus. J[Ba cmocoba HW3MEHEHHS BHYTPCHHEH
sHepruu. Pabora B Tepmomaamuke. TeriooOMeH (Teruionepenaya).
Bunsl Termonepenaun. BHyTpeHHssE sHeprusi uaeanbHoro rasa. |
Hayajo TepMoauHaMuku. TemnoemMkocts Ten. TemnoeMkocTb
WJICANIbHOTO ra3a Mpu pa3IUvHbIX HU30Mpoleccax. AnnadaTudecKuit
npouecc, ypaBHeHue Ilyaccona. WH3MeHeHHe TeMmepaTypsl
atMocdepsl ¢ BbICOTON. PacmpocTpanenue 3Byka B rasax.
[Honutponuueckuii npouecc. OCHOBbI TEPMOJUHAMUYECKON TEOPUN
o0paTUMbIX M HEOOPAaTUMBIX MPOLECCOB. TeroBble MalIUHBI, UX
KIIJ. II nayano tepmommnamuku. I{ukn Kapno u ero KIIJ.
Teopembr Kapno. MuUKpoCKONMYECKOE W  MAaKPOCKOIMYECKOE
onucaHue coctossHusi cuctemsl. [lpuBenennas temnora. Teopema
Kinaysnyca. Onrponms. HepaBenctBo  Kiaysumyca.  3akoH
BO3pAaCTaHUsl JHTPONUU. OHTpONMsl U BeposTHOCTb. Dopmyna
boneiMana u e€ BeposTHOCTHOe 3HaueHue. Teopema Hepncra.
Kpuruka teopun "tennoBoit cmeptu" BeeneHHOM.

Peanrabie razel. CBoiicTBa
JKUIKOCTEH.

PeanbHble rasel. Monens rasa, ypaBHEHME M H30TepMbl BaH-nep-
Baanbca. Kputnueckoe cocTrossHHE M KpUTHYECKass TemIeparypa
OkcnepuMeHTalIbHbIE N30TepMBl. [lepecsiniennslii nap. [leperperas
KUIAKOCTb. BHyTpeHHsss sHeprus peanbHOro rasa. JKuakocru.
OCOOEHHOCTH CTPOECHHST W TEIJIOBOTO JBIIKEHHS JKUIAKOCTEH.
[loBepxHOCTHOE  HaTsSHKEHHE, KOI(DPUIMEHT TOBEPXHOCTHOIO
HaTspkeHus. @opmyna Jlannaca. Kpaeelie ahdekTsl, cMaunBaHus U
HECMauMBaHUE, KallUJUIIPHOCTb.

Paznmen 2. DnekTpuyecTBo U MarHeTu3M. OnTHKa

DIIEKTPOCTATUIECKOE
noJie B BaKyyMe

OnekTpuueckre 3apsnbl. 3akoH Kyiona. DnexkTpudeckoe Iode,
HampsbkeHHOCTh  mons. Teopema [T'aycca pana  Bektopa E.
[ToTeHIManbHOCTh AIEKTPUIECKOTO MO, Teopema O MUPKYIISIHI
BekTopa E. Ilorennuan. CBs3p NOTEHIMAIa ¢ HANPSHKEHHOCTHIO.
CunoBeie TMHUU. JIUTI0JIb BO BHENTHEM TTOJIE.
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[IpoBoHMKH B
3IEKTPUIECKOM OJIE.
TTocTosHHEBINI

3JIEKTPUYECKHUMN TOK

[IpoBOAHMKY B 3JIEKTPUUECKOM I10JI€. Y CIIOBUE paBHOBECHS 3apsiI0B
Ha mnpoBoaHuke. OOmas 3amada dIEKTPOCTATUKH. DJHEPrus
ANEKTPUYECKOTO MOJISL. DIEKTPOEMKOCTh OTACIEHHOTO MPOBOJHUKA
Y KOHJICHCATOpa. DHEPTHUsi CUCTEMbI 3apsI0B. DHEPrusi 3apsKEHHOTO
KOHJIeHcaTopa. OJHeprust »syekrpudyeckoro mois. IlocrosHHBIN
anekTpuyeckuit Tok. Cuna, mnoTHocTs Toka, DJIC. 3akon Oma it
OJIHOPOJTHOTO ¥ HEOJITHOPOJHOTO YYACTKOB LIETIH.

MaruuTtHoOE 110J1€

ITone noasmkHoro 3apsiga. 3akoH buo-Casapa-Jlamiaca. Cuna
Jlopenna, cuna Awmmepa. BuxpeBoil xapakTep MarHUTHOTO MOJSI.
Hupkynsuus ¥ NOTOK BEKTOpa MarHUTHOM MHAyKuuu. KoHTYp ¢
TOKOM B MarHMTHOM I10Jie. MarHUTHBIM MOMEHT KOHTYpa C TOKOM.
Cuibl, JeHCTBYIOIIME HA KOHTYpP C TOKOM B MAarHUTHOM IIOJIE.
PU3NYECKUM CMBICI UHAYKIHUHU. TOKM HaMarHU4uBaHus. BeKTOpbI
HAMarHM4MBaHUs M HanpspkeHHOCTH. [lupkynsuumst BekTopa
HAaMPSHKEHHOCTH. MaruutHas BOCIIPUUMYHUBOCTH u
nponunaemMocts. Kinaccudukanus marHeTtukoB. JlmamarHetusm,
rapamMarHeTus3M, (peppoMarHeTusM.

OneKTpOMarHuTHasI SIBneHME 2IEKTPOMarHUTHON MHAYKUMU. 3akoH Papazesi, npaBuio
WHIYKIUS Jleama. DJIC unaykiuu. KosddumuenT camonHayKuu. DHEPTHsI
MarHuTHoro mojsd. CaMOMHAYKLIMS U B3auMHas MHAYKLUA
Konebarenbubiit kKoHTYp. CBOOOJHBIE HE3ATYXAIOIIHE, 3aTyXaOLIUE
U BbIHY)XJIEHHBbIe KojeOaHusa. KBa3ucranmoHapHble TOKH. 3aKOH
Oma 11 nepeMeHHOro Toka. MOIIHOCTG B LIENY IEPEMEHHOI0 TOKa.
Bonubl. I'eomerpuueckas | Tok cmemenus. BuxpeBoe oanekrpuueckoe mnoise. Cucrema
OITUKA ypaBHeHUN MakcBesuia. DJIeKTPOMAarHUTHBIE BOJHBIL. YpaBHEHHE

9JIEKTPOMArHUTHON BOJIHBI. BO3HUKHOBEHHME M PACIPOCTPAHECHUE
BoJH. Ctosiune BosHbl. Bexktop YMmoBa-IloitnTunra. Knaccuueckas
9JIEKTPOJMHAMHUKA U TPaHuUllbl ee IpuMeHeHus. CBeToBas BOJHa, €€
OCHOBHBIE CBOWCTBA M XapaKTEPUCTUKU. 3aKOHBl OTPAKEHUS U
npenoMieHusa csera. Ilpunnun ®epma. Xox sydyeil B IpusMe.
JInnzel. DopMyra TOHKOW JIMH3BI.

WnTepdepennus ceera

Wntepdepennus cera. MHTepdepeHuMs B TOHKMX IUIEHKaX
KorepeHTHOCTh U METO/IbI €€ OCYIIECTBICHHS B ONTHKE.

Judpakius ceeta

Hudpakus csera. [lpunnun Iroiirenca-®penens. Meton 30H
Openens. Judppaxius OpeHenst 0T caMbIX MPOCTHIX MPENATCTBUI:
Kpyrjioro  oTBepctusi, aucka. Judpakums ~ Dpaynrodepa.
JlppaKkMOHHBIE PEIIETKH.

[Tonspusanusa ceera

Hons[pmaum[ CB€Ta. BI/II[BI nmojiapu3aly, CTCIICHb IMOJISIPU3alHu.
ITonspusatopel, 3akoH Mamtoca. [lomspusanus cBera mnpu
OTpa)XEHUM W IPEIOMIICHMHM, 3aKOH bprocrepa. JIBoitHOE
Jy4EeNpeNOMIIEHUE TIPU TPOXOXKIEHUH CBETA YEPE3 aHU30TPOIIHYIO
cpeny. MckyccTBeHHass aHU30TPONUS U IBOMHOE JTyYenperoMIICHHUE.
BpamieHne MIOCKOCTH MOJSIpU3alMd B  ONTHYECKH AKTHBHBIX
cpenax. Jucnepcus ceerna. HopMmanbHas u aHoManbHas AUCTIEPCHUS.
ITornomenue u paccessHue CBETA.




6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJIMHBI

6.1.

®dopma 00yueHust — ouHas, Kypc — 4 cemectp — 7

HaumenoBanus pas3aenoB u TeM

KonnuectBo yacoB

Jlexkn. | Jla6op. | Ilpakr. | CPC+K | Bcero
Pa3nea 1. Mexanuka. MoJiekyasipHast 17 17 38 72
¢usuka u TepMOIMHAMMKA
Kunemartuka 2 2 4 8
Junamuka. Bugsl cun 2 2 4 8
KunemaTtnka u TuHaMuKa TBEPJIOTO Teja 2 2 4 8
MexaHuKa KUJIKOCTEH U Tra30B 2 2 4 8
OcHoBbl MKT 2 2 4 8
Cratuctuueckass ¢usuka. Pacnpenenenue 2 9 6 10
Makcaeiuia.
TepmoauHaMuKa. | Ha4dajo 2 9 6 10
TEPMOJUHAMUKU. DHTPONUS
Peanbusblie rasel. CBoiicTBA XUIKOCTEH. 3 3 6 12
NTOI'O 3A CEMECTP /3A KYPC 17 — 17 38 72
Pa3nen 2. DjekTpuyecTBo 1 17 17 38 72
maraetusm. OnTuka
DIEKTPOCTaTUUECKOE TOJIE B BAKyyMe 5 9 4 8
[IpoBOMHMKH B  DJICKTPUYECKOM  IIOJIE. 3 3 4 10
I1OCTOSIHHBIN 3JIEKTPUYECKHUI TOK
MaruuTtHoe nosne 2 2 4 8
DNEeKTpOMaruuTHasi MHAYKLMS 2 2 4 8
Bonnsl. ['eomerpuueckas ontuka 2 2 4 8
WuTepdepennys ceera 2 2 6 10
Judpakius ceeta 2 2 6 10
[Tongpuzanus ceera 2 2 6 10
NTOI'O 3A CEMECTP /3A KYPC 17 — 17 38 72
NTOI'O ITO KOMITOHEHTY OI1 34 — 34 76 144

1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJsbHbIE BOIIPOCHI
Pazgen 1
1. Yro Takoe cucrema orcuéra?

wn

Tena?

YTo Takoe TpaeKTOpHs ABUKEHUSA?

N ok

Kakoe nBuxeHne Ha3pIBaeTCsl MOCTyNaTEIbHbIM?
Kaxkoe nBuxeHue Ha3bIBaeTCs BpalaTeIbHbIM?

Kak popmynupyercs ocHOBHas 3a7jaua MEXaHUKH?
C moMouIbI0 KakKMX BUIOB JIBUKEHHS MOXKHO MPECTaBUTh JIt000€ IBUYKEHHE TBEPAOTO

Kakumu cnoco6amu MOXKHO 3a71aTh ABH)KEHHE TOUKHU?
B uém cMbIcT MOHATHI yTH U TIepeMeleHus ?
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UeMy paBeH BEKTOp MOJTHOTO YCKOPEHHS TPU ABUKEHUHU TOYKH M0 KPUBOJIMHEHHON
TpPaeKTOpUU?

Kak omnpenenuts MOIy/b MOJHOTO YCKOPEHUS?

Uemy paBHO cpenHee 3HaueHHe CKopocTu? Y ckopeHus?

Kakue mapameTpsl XxapakTepu3yIOT ABHKEHUE IO OKPYKHOCTU?

Kak ornpenenuts yrioByro CKOpOCTh BpallleHHUs MaTEPUAIbHON TOUKH?

Kak omnpenensiercst yrinoBoe yckopeHue npyu HEpaBHOMEPHOM BpallleHUH, KyJa
HaIPaBJIEH €ro BEKTOp?

KaxoBa cBsI3p MEXly TaHT€HIIMAILHBIM YCKOPEHUEM U YTIIOBBIM?

Kakoe nBuxeHne Ha3bIBa€TCsl paBHOMEPHBIM MPSMOJIMHEWHBIM?

Kax BBITJIAOAT l"pa(l)I/IKI/I CKOpPOCTH U IEPEMCIUICHUA OJI1 PAaBHOMEPHOI'O HpﬂMOHHHeﬁHOFO

JBYKEHUA?

Kaxkoe nBmkeHre Ha3bIBACTCsI PAaBHOYCKOPEHHBIM MPSMOITMHEHHBIM?

Kax onpenenuTs CKOPOCTh MpU PAaBHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBUKEHUU?

UTto Takoe rnmepuo/ 1 BpauiaTeIbHOTO IBHKCHUS?

Kaxkoe nBmxeHne Ha3bIBa€TCs paBHOMEPHBIM BpaIllaTeIbHBIM?

Kakue cucreMbl oTcuéra Ha3pIBarOTCS HHEpIHANbHBIMU? [IpuBeuTe MpUMEPHI TAKKX
CHCTEM.

Urto Takoe nHepius Tena?

Kaxkue Bunbl cuit u3BectHbl B ¢pusuke? Kakue BUIbI CHII pacCMaTPUBAIOTCS B MEXaHHUKE?

Yro Ha3pIBacTCA ypaBHEHUEM JABH)KCHUS MaTEPUAIbHOU TOUKH?

Kak popmynupyercs I 3akon Herorona?

Yro Takoe mMacca Tena?

Yro Takoe UMITYJIbC CHIIBI, UMITYJIbC MaTepraibHOi Touku? Kak ¢popmymupyercs 11
3aK0H HpIOTOHA C HCIIOJIB30BAHUEM ITUX BEIUYNU?

Kak popmynupyercs 111 3axon HeroTona?

Kak popmynupyercs 3akoH coXpaHEeHUs] UMITyJIbca?

Uro Takoe LEeHTp Macc Tela (cucTeMbl MaTepraibHbIX Touek)? Kak HaxoasaTcs
KOOpJUHATHI LIeHTpa macc?

Kaxue BuabI TpeHus CyIecTByIOT B pupoje?

Kakue Buap! nedopmanuii cymectBytor? [Ipusenure npumepsl.

Kax ¢popmynupyercs 3akoH ['yka?

KaxoBa npupoaa cui ynpyroctu?

Kak ¢popmynupyercs 3aK0H BCEMUPHOTO TSTOTEHUS ISl IBYX MaTepUaibHBIX TOUYEK?
Yro Takoe yckopeHrne cBoOoJHOro najieHusi? Kak oHO 3aBUCHT OT MIMPOTHI MeCTa U
BBICOTBI HaJl TOBEPXHOCTHIO 3eMJIu?

Yro Takoe cuna Tskectu? Bec tena?

Kak Beruncnsercs pabota cuibl, HOCTOSIHHOW BO BpEMEHHU M U3MEHSIOLIEICS BO
BpEMEHU?

Uro Takoe KMHETUYECKasi IHEPT sl MaTepralibHON TOUkU? CHUCTEeMbl MaTEpUATIBHBIX
TOYEK?

UYro Takoe MoTeHLagbHas SHeprus?

Kakue cuibl Ha3pIBatoTCs KOHCepBaTUBHBIMU? UeM onpezensercs pabora 3Tux cui?
UeMy oHa paBHA Ha 3aMKHYTON TPaeKTOpUH?

Yemy paBHa NOTEHLIMAJIbHAS SHEPTU TENA, MOJHATOrO HAJl 3eMIER?

Yemy paBHA MOTEHLIMATIbHAS HEPTUS YIPYTO 1eHOPMUPOBAHHON MPYKUHBI?

Kak popmynupyercs 3akoH coXxpaHeHus1?

Kaxk dhopmynupyercs 3akoH COXpaHEHUS MEXaHUUYECKOW dHEPTUN?

Kakoit ynap Ha3biBaeTcs abCOIIOTHO HEYIPYTUM?

VYcnoBre paBHOBECHSI MEXaHUUECKON CHCTEMBI.

UYro Takoe ycToi4uMBOE, HEYCTOMUNBOE, O€3pa3InyHOe paBHOBECHE?

Kakoe nBmxeHHe TBEpAOIo Tella Ha3bIBAa€TCs IOCTYNATENbHBIM, BpallaTeJIbHbIM?
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UYTto Ha3bIBa€TCSI MOMEHTOM CHJIBI OTHOCUTEIBHO OCU?

Cdhopmynupyiite Teopemy I'toitrenca-1reitnepa.

Chopmynupyiite OCHOBHOE ypaBHEHHE TUHAMUKHU JJI BPAIIaTEIbHOTO JBUKCHHUS
TBEPJOTO Tea.

Chopmynupyiite 3aK0H COXpaHEHHS] MOMEHTA UMITYJIbCA.

Kaxkue npoiieccsl Ha3bIBatOTCs ieproanueckumu? Yo takoe nepuoa?

Kakue xonebanust Ha3biBatoTCa rapMoHHUecKUMU? COOCTBEHHBIMU?

Kak 3anuceiBaercs auddepeHnnaib-Hoe ypaBHEHUE He3aTYXAIOIINX TAPMOHHYECKUX
KoseOaHuit?

3anucarh ypaBHEHHUE TAPMOHHYECKOTO KOJICOAHMSI U JaTh OMPEICIICHUE BCEX BEIIMYMH,
BXOJIAIIUX B 3TO ypaBHEHUE.

Uro Takoe 3aryxaHue KoieOaHuii? 3anucaTh ypaBHCHHE 3aTyXalOIIUX KOJICOAHU.
Haueptuth npumepHbIi Tpaduk TakuX KOJeOaHM.

Urto Ttakoe pezonanc? Yem onpenensercs OCTpOTa pE30HAHCHOTO MUKa?

UTto Takoe MaTeMaTUYeCKuil MasTHUK? 3anucatb GopMyIy aJis epruoaa KojieOaHui.
Uro Takoe pusmdeckuii MasTHUK? 3amucarh GOpMyITy s Iepruoia KoineOaHui.

Yo Takoe BoHA?

3anucarh ypaBHEHUE IUIOCKON rapMOHUYECKON BOJIHBI.

Urto Takoe MpooJibHbIE U MoTnepevHbie BOTHBI? [IprMephl MPOI0IBbHBIX U MOMEPEUHBIX
BOJIH.

B kakux cpemax MOTyT pacrpocTpaHsIThCs MPo10JibHbIE BOJIHBI? [lonepeunbie BOTHBI?
UTto Ha3bIBaeTCS CTAIIMOHAPHBIM TCUCHHEM?

Uro Takoe JUHHS TOKa?

Uro Takoe TpyOKa Toka?

3anucate ypaBHeHUE bepHyn s noroka uaeansHoi xxuakoctu. Kak oHo unraercs?
Cy1iecTByeT Jid CUJjia COMPOTUBIICHUS JBUKEHUIO TEJ B UACATBHON KUIKOCTH?
Kakoe TeueHue KUIKOCTU Ha3bIBAIOT TYPOYIEHTHBIM?

Kaxkue cBoiicTBa Ten n3y4aer TepMoAMHaAMHUKA?

Kakoe coctosinue cucteMbl Ha3bIBaeTCsl paBHOBECHBIM? HepaBHOBECHBIM?

Yro Takoe obpaTumble mpoueccsl? [{uknnueckue npoueccol?

Kakue ocHOBHBIE MOJI0KEHUS MOJIEKYIISIPHO-KMHETHYECKOM Teopun? X onbITHOE
MOATBEPKIeHNE?

Uro Ttakoe TemrepaTtypa? Kak MOXHO U3MEPUTH TeMneparypy Tena?

3anummnTe ypaBHEHHUE COCTOSIHUS UACAIBHOTO ras3a.

Kak popmynupyercs 3akoH [lanbToHa?

Kaxkue miporiecchl Ha3bIBatOTCS TOJIUTPOTTUIECKUMU?

Kak ompenensiercst pabota raza npu usmMeHeHHH oobema?

Buasl Termooomena.

UTo Ha3bIBaeTCs KOJIMYECTBOM TEIJIOTHI?

Kak ¢popmynupyercs | Hauano TepMoguHaMUKN?

UTto Takoe BHYTpPEHHSs SHEPTHs Tea?

Y10 Takoe TEIUIOEMKOCTE Tena? Y menpHas TEINIOEMKOCTD?

Kak onpenensiercss TEMI0€MKOCTh ra3a IpU U30XOPUUECKOM IpoIiecce, pu
M300apUIECKOM?

Kak cBsizanbl MeX Iy CO00i TEMIOEMKOCTh Ta3a MPU H300apHUEeCKOM M H30XOPHUIECKOM
npoueccax?

Kak omnpenensiercst pabota raza nmpu pa3IU4HbBIX MOJUTPONIUYECKUX Mpolieccax?

Yro Takoe cTeneHb CBOOOALI YACTHIILI?

Uemy paBHAa KWHETUYECKask SHEPTHsI MHOTOATOMHOTO rasa?

3anummTe pacrpeaeneane MakcBeia MOJIEKYI 0 CKOPOCTSIM.

Kax monmyunts pacnipenenenne bonpumana?

BriBenute 6apomeTpuueckyro hopMyiy.
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Uro Ttakoe GyHKIMSA pacnpeneacHus?

Yro Takoe sHTponus?

UeMy paBHO U3MEHEHHUE SHTPONUHU 3aMKHYTOWU U30JIMPOBAHHON CUCTEMBI?
Chopmymnupyiite Il Hauano TepMOTUHAMUKH.

Yo Takoe TeroBas MamuHa?

100.YTo Takoe pa3oMKHYTBIA ¥ 3aMKHYTBIN ITHUKJIbI?

101.Yto npencrasnsier coboi muki Kapao?

102.Yemy paBeH MaKCHUMAaJIbHBIN K.I1.7. UCATbHON MAITUHBI?

103.Yemy paBeH K.I1.J1. UI€aIbHOM TEIIOBON MaIIHHBI?

104.KakoB cMbICI IOCTOSIHHBIX B ypaBHeHHH Ban-nep-Baannca?

105.Yt1o Takoe ucnapeHue, KUIEeHUE, YeM OHU OTIUYAIOTCS IPYT OT Jpyra?
106.0t KaKkux yCIOBHI 3aBUCUT HCIIAPEHHE U KUIICHUE YKUJIKOCTHU?
107.Kakoii map Ha3pIBae€TCs HACHIIIICHHBIM?

Pasznen 2

1. Yro Takoe sneKTpUUECKUiA 3apsia?

2. Kak popmynupyercs 3aKk0H coxpaHeHus 3apsana?

3. 3amummre 3akoH KyioHa 1jist IBYX TOYEUHBIX 3apsIOB B BEKTOPHOU U CKAJISIPHOU (opme.

4. Yro Takoe 31eKTpUIecKoe nojue?

5. Uro Takoe HanpsHKEHHOCTb 3JeKTpuueckoro nois? Kyna HanpasieH ee BEKTOp?

6. B uem 3akio4aeTcs NPUHLMII CYHIEPHO3UINU IIEKTPUUECKUX TOIeH?

7. Urto Takoe cuiaoBas JUHUS 3JIEKTPOCTATHUECKOIO M0JIs, KAKOBO €€ HallpaBlieHHE?

8. Uemy paBHa HaNpsHKEHHOCTH MOJISL U KAaK IPOXOJAT CUIIOBbIE JMHUK TOYEYHOIO 3apsiia?

9. Cdopmymupyiite Teopemy Octporpaackoro-I"aycca.

10. Yto Takoe 3neKTpUUYECcKoe CMEIIeHUe (BEKTOP 3JIEKTPUUECKON UHTYKIIUN)?

11. Yemy paBHa paboTa CHII AJIEKTPHUYUECKOTO MOJISt HA OTPE3KE MyTH?

12. Yto Takoe NUPKYJIALUSA BEKTOPa HAIPSXKEHHOCTH 3JIEKTPUUECKOT0 MOJIS U YeMY OHA paBHA
10 3aMKHYTOMY KOHTYpY?

13. Kakoe mnose Ha3blBaeTCsl MOTEHUMANbHBIM? JIOKa)XHUTE, YTO TMOJE LEHTPAJIbHBIX CHI
SIBJIIETCS TOTEHLUATbHBIM.

14. Kak ompenensercss TMOTEHLUUAN 3JIEKTPOCTATUYECKOTO TMOJII B JIaHHOW  TOYKe
npocTpaHcrea’?

15. Yemy paBeH NOTEHIMAJ B IPOU3BOJIBHOM TOUKE, CO3/]aBAEMBbII TOUEUHBIM AJIEKTPHUUECKUM
3apsiom?

16. KakoBa cBs3b MeX/ly HalIPSDKEHHOCTBIO 3JIEKTPOCTATUYECKOTO OIS ¥ NOTEHIIMAIOM?

17. Kak pacnpenensitoTcs 3apsiibl Ha METaNINYECKONW MOBEPXHOCTHU CIOKHON (HOPMBI?

18. Yto Takoe 31MeKTPOEeMKOCTh YEAUHEHHOTO POBOJHUKA?

19. BeiBemute GopMyTy EMKOCTH TUIOCKOTO KOHJIEHCATOPA.

20. Yro Takoe 00beMHas INIOTHOCTh SHEPTUU IIEKTPUUECKOTO MOJIsA?

21. Kakoii Bemu4InHON XapaKTePU3yeTCsl SJIEKTPUIECKOE MOJIE B TUDIIEKTPUKE?

22. Kak cBs3aHbl MEXIy c000H BEKTOpa 3JEKTPHUUECKOrO0 CMEIICHUS W HampsKEHHOCTH
AIEKTPUIECKOTO T0JIsA?

23. Yto Takoe BEKTOp Mmossgpu3anuu JudiekTpuka? Kak OH CBSi3aH C MOBEPXHOCTHOM
IJIOTHOCTHIO ""HAaBEAEHHBIX" 3apsA/IOB HA JUAJIEKTPUKE B MPOCTEUIIEM CIydae MIOCKOTrO
0ECKOHEYHOT0 AMAJIEKTPHKA, TOMELIEHHOTO B OIHOPOJIHOE TI0JIe KOHAeHcaTopa?

24. Yro Takoe Touka Kropu cernerosnekrpuka? UTo MpOUCXOAUT B 3TOU TOUKE?

25. Yro Takoe snekTpudeckuii Tok? YTO Ha3bIBAIOT CUJIION M TUIOTHOCTHIO Toka? B uem oHUM
n3MepsroTes’?

26. Kakue cuibl MOTYT OCYIIECTBUTH I€PEHOC 3JEKTPOHOB OT TOYKH C MEHBIIUM
MOTEHIIMAJIOM B TOUKY C O0bIMM noTeHImanom? KakoBa npupoaa 3Tux cui?

27. Urto Takoe 3IeKTPOABMKYIIAs cuia (3.1.¢.)?

28. BriBenute 3akon Oma, B tuddepenunanshoii hopme,
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3anumure 3akoH OMa JJ1s1 ydacTKa 1enu, COAEepIKaIlero 3.14.c; g 3aMKHyTOH 1enH,
Yemy paBHa paboTa MOCTOSHHOTO TOKa? MOIIHOCTB?

Chopmynupyiite niepBbiii 3akoH Kupxroda 11 pa3BeTBICHHON JICKTPHUECKON IENH U
IIPaBWJIO 3HAKOB JJIsl, TOKOB B TOM 3aKOHE.

Brienute Bropoit 3akoH Kupxroda 1ist 3aMKHYTOTO KOHTYpa pa3BeTBICHHON LEMH.

Kak 3aBucHT conpoTHUBIIEHNE METAJUIMUECKOIO IPOBOAHMKA OT TeMueparypbl? UTo Takoe
CBEPXMPOBOAUMOCTb?

B yem 3akirouyaercs CyIHOCTb KIAaCCUYECKOM TEOPUH AIIEKTPOIPOBOIUMOCTH METAIIIIOB?
Kakune HenocTaTky npuCyly KJIACCUYECKON TEOPUHU 3IEKTPONPOBOAUMOCTH METAIIIIOB?
croco0amMu MOKHO OOHAPYKUTh CYLIECTBOBAHHE MATHUTHOTO TOJISI IPOBOJHHUKA C TOKOM?
UYT0 Takoe BEKTOp MHIYKLIUUA MarHUTHOTO nosist? Kak oH HanpasiieH B IPOCTPaHCTBE?
3anummure 3aK0H AMIiepa B BEKTOPHOU (popme; B CKaIIpHOU (Gopme, Kak B 3TOM cliydyae
ONPEIECIUTh HAIIPABJICHUE IEUCTBUS CUIIbI?

Urto Takoe HaNpsKEHHOCTh MarHUTHOTO ToJist? Kak oHa cBsi3aHa ¢ MHAYKIIMEH MarHUTHOTO
noJist?

3anumuTe B BEKTOPHOH (opMe U B CKalsipHOU dopme 3akoH buo-CaBapa-Jlammaca s
WHJYKLIMUA ¥ HAaIpsHKEHHOCTH MarHuTHoOro nojis. Kak omnpezgensiercst yrosi, paccTosiHUe,
HaIpaBJIEHUE UHAYKLUH TOJIS IPU CKaISPHOM 3anCH 3aKOoHa?

Uemy paBHa cuiia Jlopenua, aeiictByromias Ha ABrxKyuiics 3apsa? Kak ona HanpaBinena?
Uemy paBHa HUPKYJSIMS BEKTOpAa HANMPSHXKEHHOCTH MArHUTHOTO TOJIS MO 3aMKHYTOMY
KOHTYpY?

Yemy paBHa MexaHHuecKas paboTa TOKa B MArHUTHOM 110J1€e?

Uemy paBeH MEXaHUUYECKHI MOMEHT CHJI, IEHCTBYIOIIMNX HA PAMKY C TOKOM B OJTHOPOJHOM
MarHuTHOM ToJie?

UTO Tako€ MarHUTHBII MOMEHT PaMKH C TOKOM U YEMY OH pPaBeH?

B uem 3akmrouaercs sBJICHHE 3JEKTPOMArHUTHOM MHAYKUMH? KakuMmu ompITaMd 3TO
SIBIIGHUE MOXET OBbITh MPOULUTIOCTPUPOBAHO?

3anummnTe 3aKOH AIEKTPOMArHUTHON MHAYKIIMN Dapases.

3anuiMTe BoIpaKeHue I 3.1.C. CAMOMHIYKIUU.

Yro Takoe cBOOOHBIE KOJIEOaHU?

Kak co3narh koneOaHMs B KOJIeOATEIbHOM KOHTYpE, COJAEpIKallleM Mociel0BaTeIbHOe
COCIMHEHHE pEe3NCTOpa, KOHJACHCATOpa M KaTyIIKM HWHAYKTUBHOCTH? OOBACHHUTE
(bU3MYECKYIO KaPTUHY MPOUCXOISIIETO IBICHUS.

3anumute auddepeHanbHoe ypaBHEHHE 3JIEKTPUYECKUX KoyieOaHUil B KOHTYpe ¢
Y4€TOM 3aTyXaHHsl.

Uro HazbBaeTcsi JOOPOTHOCTBIO KOHTypa U Kak JOOPOTHOCTb COOTHOCHTCS C
HanpspkeHusMu Ha R, L, C npu pe3zonance?

Yro Takoe pezoHaHc TokoB? Hanpsxenuii?

BriBenute 3akoH OMa 115 11IeTM IEPEMEHHOTO TOKA.

Kaxk ompenensercst MrHOBEHHAsi MOIITHOCTh B LIeTIH TiepeMeHHoro Toka? M3 kakux gacteit
oHa, coctonT? KakoB ux ¢pu3nueckuit cMpici?

Yro Takoe BEKTOp HAMarHM4€HHOCTH U YEMY OH PaBeH?

KakoBa cBsi3b  MeXQy  MHAYKUMEH, HANPSXKEHHOCTBIO  MarHUTHOTO  TOJ,
HaMarHM4eHHOCTHIO, MArHUTHOW BOCIPUUMYHBOCTHIO W MArHUTHOW TPOHUIIAEMOCTHIO
BellecTBa?

Kakue BellecTBa Ha3bIBAIOTCA JMaMarHeTHKaMH, napamMarHeTUKaMHu,
deppomarnetukamMu? KakoBel TO 3HaKy W BenUYMHE (MOPSIOK) WX MarHUTHas
IIPOHUIIAEMOCTH?

Uro Takoe cnuH 3nekTpoHa? Uemy oH paBeH?

Kak 00bsiCHUTH siIBIEHUE AMaMarHeTH3Ma, lapaMaraeTu3ma’?

Urto Takoe JOMEHBI U To4eMy (eppOMarHeTHK UMEET JJOMEHHYIO CTPYKTYpy?

UYro takoe netis rucrepesuca Gpeppomarseruka? OT 4ero 3aBUCUT €€ TUIOIAIb?
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3anummuTe ypaBHeHUs MakcBesuia B HHTeTpaibHOM GopMme,

3anummMre BOJHOBOE ypaBHEHHE IJIsi HEKOTOPOU GyHKIUU f.

JlokaxkuTe, 4TO 3JEKTPOMArHUTHOE MOJI€ PacpOCTPaHIETCs] BOTHOOOPA3HO.

Kak onpenensiercst naBiaeHue 3J€KTPOMAarHUTHOM BOJTHBI?

Uro Takoe rmokasaresb NpeJoMICHUS cpelibl (A0COMIOTHBIM U OTHOCUTENbHBIH)?

UYro Takoe KO3(pPUIMEHT OTPAKEHUs, IPOITYCKAHUA?

3anucath GopMyILy AJisi CKOPOCTH CBETa B CpeJIe C MOKa3aTesieM MpeIoMIICHHS n.

Kak BbIpaskaeTcsi Iokas3aTeilb NPEIOMIIEHHUS Cpelbl 4epe3 €€ IUIIEKTPUYECKYI0 U
MAarHUTHYIO IPOHUIAEMOCTh?

3anucath BbIpakeHue Ut BeKTopa YMoBa-Iloiitunra. Kakos ero ¢uznyeckuii cmbici?
UTto Takoe MHTEHCUBHOCTH cBeTa? Kak CBsi3aHa MHTEHCUBHOCTh C aMIUIUTY10M BOJIHBI?
CdhopmynupoBaTh 3aKOH OTPaKECHHUs CBETA.

3anucaTh 3aKOH MPEJIOMIICHHS CBETA.

UTto Takoe CBETOBOM MOTOK, B UYeM OH U3MEpSAETCS?

UTto Takoe cuia cBeTa, OCBEIIEHHOCTh TOYEUYHOI'0 HCTOYHHUKA CBETa?

ChopmynupyiiTe 3aKOHBI TEOMETPUUECKOMN ONTHKH.

Kak ¢popmynupyercs npuniun Oepma?

OObsacHUTE X0 Jy4yell B IpU3Me,

Kakue nuH3bI Ha3BIBAIOTCSI COOMPAIOUTIME, PACCEUBAIOIIMMHU?

HazoBute xapakrepHble OCH, TOUKH U IJIOCKOCTHU JIMH3BI.

BriBenute Gpopmyiy AHH3BL.

Kax moctpouts nzodpaxenue B chepuieckom 3epkaie?

Kak noctpouts n3o0pakeHue B IIOCKOM 3epkaie?

Yro Takoe KOrepeHTHbIE UCTOYHUKHU U BOJIHBI?

B yem coctout siBnenue unrepdepeHunu ceera?

3anucarp, 4eMy paBHA Pa3HOCTH (ha3 MeXIy ABYMsI BOJTHAMH, €CIIH PA3HOCTh X0J1a MEXKITY
HHUMHU paBHA A.

Uemy fAOmKHa paBHATBCS pa3sHOCTh (a3 M pa3HOCTb XOJa MEXAYy JABYMs
UHTepEpUPYIOIIUMU Jy4aMH, 4YTOObI B JaHHOM TOYKe HaAOIIOAAICs MaKCUMyM
(MMHMMYM) UHT€HCUBHOCTH?

[Tonyunuts (opmMyny i ONTHYECKOH pa3zHOCTH XoJa Jydel mpu HHTep(EepeHLUH B
TOHKHUX TJIEHKaX.

Yro Takoe mMpuHa HHTEPHEPEHITMOHHON MOI0CHI?

UYro Takoe 1mosiocsl paBHOro HakjoHa? ['ie OHM JOKaIM30BaHbl?

Yro Takoe 1osIoChl paBHOW TOJIIMHBI? 1€ OHU JIOKAITU30BaHbI?

OObscHUTE palyKHYIO OKPAacKy MbUIbHBIX Iy3bIpeil. Ilouemy B HEKOTOpBIX MecTax
IIy3BIpH NPU OTPAKEHUH OT HUX CBETA KAXKYTCS YEPHBIMU?

VYkaxute, Kakue Jiydu uHTepdepupytoT npu odpazoBaHuu kosuer HproTona?

B yem coctout siBnenue nudpakuuu cera?

B uem cocroutr nmpunuun IroiireHca? Yem ®penens nononHusn npuHuun [roirenca?
Cdopmynuposats npuniun [ toiirenca-dpenens.

Uem otnnyaercsa qudpaxuus Openens ot nudpakunn Opaynrodepa’?

Kak crpositcst 30Hb1 @peHenst 1Jid CBETOBOM BOJHBI OT TOUYEYHOIo McTOYHMKA? KakoBa
dhopma Takux 30H? KakoBO COOTHOIIIEHUE UX TUIONIAICH?

Kak 0OBsSCHUTHP HalM4Me CBETIOr0 NATHA B IEHTPE KApTHHBI NMPH TUPPAKLUU OT
TOYEYHOT'0 HCTOYHUKA HA KPYTJIOM HETIPO3PAYHOM dKpaHe?

3anucaTh pa3HOCTh XOJa JUI JABYX KpailHux nyded npu mudpakunu Ppaynrodepa Ha
OJTHOM IIEJIH.

Urto npeacTasisieT co0oit nudpakimoHHas pemerka?

Hanwumire ycnoBue riaaBHbIX TU(GPAKIMOHHBIX MAKCUMYMOB ISl PELLIETKH ¢ iepuoioM d?
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Kakoii cBeT Ha3bpIBa€TCS MOJISIPU3OBAHHBIM?

UYro takoe yron bprocrepa? KakoBa momnsipusanusi OTpaXXeHHOIO MoJ yrioM bproctepa
ay4qa?

B ueMm cocTout siBiieHHE IBOMHOIO JTy4YerpeoMIIeHus?

Kaxk o0bsicHsI€TCS SIBJIEHHE TBOMHOTO JIy4eTPETIOMIICHHUS ?

CdhopmynupoBaTh 3ak0oH Maitoca.

B uewm 3akmrouaercs siBieHue quxpousma? Kak genarorcst noasspouibl?

Kak ocymiecTBisieTcs 1 11 YEro NpUMEHSETCs SIBJIEHUE NCKYCCTBEHHON aHU30TPOIMH?
B uem 3akmouaercs addext Dapanes?

Kaxkoe nznyueHnue Ha3bpIBatOT TEMIOBBIM?

UTto Takoe sHepreTuyeckasl CBETUMOCTh Tea?

Uro Ha3bpIBaeTCs U3J1y4aTeNbHON CIIOCOOHOCTBIO Tea?

Uro Ha3bIBaeTCsl MOTJIOMIATENBHON CIOCOOHOCThIO Tena? B kakux mpenenax MOXKeT
MEHSThCS OTJIOIATENbHAs CIOCOOHOCTh PA3TUYHBIX TE?

UYro takoe abCOIOTHO YepHOe TeJ0? YKaXHUTe COCOObI peain3aly aOCOIITHO YEPHOTO
TeJa B HKCIIEpUMEHTE?

ChopmynupoBath 3akoH Kupxroda 11st TEII0BOrO U3TyYSHHS

Cdopmynuposars 3akoH Credana-bonbimana.

CdopmynupoBaTh 3aK0H cMmelieHUs Buna.

B uyem cymuocTs runotess! [1nanka?

KakoBo BbIpakeHue [Uisi 3HEpruu KBaHTa cBeTa?

KakoBbl OCHOBHBIE 3aKOHBI PoTOdIPherTa?

Uro Takoe "kpacHas rpanuna" ¢otodddexra?

Hanucath 1 00BICHUTE ypaBHEHUE DifHIITEHHA 1715 PoTodPdeKTa.

Uto Takoe nuHum banbmepa?

B yem cymnocTs Mogenu aroma Tomcona?

Uro npencrasisger codoit moaens atoma Pesepdopra? CymHOCTh €ro OMbITOB.
Cdopmynupyiite nocrynatsl bopa.

B dem 3akmrouaercs runotesa ne bpoitnsa?

KaxoB ¢u3nueckuii cMbICII HHTEHCUBHOCTH BOJIH 1€ bpoiinsa?

Chopmynupyiite mpuHIMN HeonpeaeneHHocrei I eiizendepra.

3anummute ypaBuenue llpenunrepa.

Chopmynupyiire npunmun [laynu s aTomMa uin Ipyroit KBAHTOBOM CHCTEMBI.

W3 yero cocTout nosiHas 3HEprust MoieKyabl? OObsICHUTE 3TH BUIbI SHEPTUU.

7.2.  Tewmsl noxnanos (pedeparon)
HE MPeyCMOTPEHBI MPOTrPAMMON JUCLIUTUINHBI

7.3.  Tembl MUCHMEHHBIX PaOOT (THITBI 33/1a4)

JlaGopaTopHbie pabOThI:

JlabopartopHas padota Ne 1. «M3MepuTENbHBIN TPAKTUKYM»

Jlabopatopunas paborta Ne 2 «M3yueHune 3aKOHOB KHUHEMATHKH U JTUHAMUKH
MOCTYNATEeNLHOTO JIBHXKEHUS

JlabopaTtopHas padota Ne 3 «IIpoBepka 3akoHA COXpaHEHHSI MOMEHTA UMITYJIbCa»
JIaGoparopnas padota Ne 4 «IIpoBepka Teopemsl ['toiirenca — Ilteiinepa

JlabopaTtopHas padota Ne 5. «Onpenenenre yHUBEPCATHHOW ra30BOM MMOCTOSTHHOM
JIaboparopHast pabota Ne 6 «OnpeneneHue mokasatesns aanadaThl BO3TyXa»
JlabopaTtopHas pabota Ne 7 «Omnpenenenue koddduimenTa BI3KOCTH BO3/IyXa METOJI0M
[Tyazeins»

Jlaboaropnas pabora Ne 8. «I[IpoBepka 3akona Oma s ydacTka menu. MccnenoBanue
MOCJIEI0BATEIBHOIO U ApaslIeIbHOTO COeIMHEHUS IPOBOTHUKOBY

JIaboatopnast pabota Ne 9. «/3ydeHrne MarHUTHOTO TOJIS COJICHOUIA
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Jlaboaropnas padorta Ne 10. «Onpenenenue GoOKyCHOTO pacCTOSHUS COOMPAIOIIEH TUH3B

JIaGoaropnast pabota Ne 11. «3yueHne quQpakinOHHON PEILICTKI.

KontponpHast paboTa 10 TpPOBEpKE TEOPETHUYECKUX 3HAHMKA — IO BCEM TEMaM, C
UCTIOJIb30BAaHUEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIIPOCOB.

7.4. OOpaser colepaHus 3K3aMEHAIlMOHHOTO Owiera (MpU HAIMYMK SK3aMEHa 10
JTUCIUATIIINHE)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Dnextpuueckue 3apsiipl. 3aKOH COXpaHEHUs 3apsijaa. BzaummonelcTBue 3apsaoB. 3aKOH
Kynona u ero skcniepumeHTanbHasi IpoBEpKa.

2. OcHoBbl potoMeTpuu. CBETOBOH TOTOK, CHjIa CBETa, OCBEHICHHOCTh. OCHOBHOW 3aKOH
OCBELLEHHOCTH.

3. Uemy paBen nepuon 0 audpakimOHHON PENIETKH, CIM PACCTOSHUE MEXIY 3e/ICHBIMU
muHUSAME pTyTH (A = 546 HM) B criekTpe BToporo nopsaaka Ax = 100 mM. Paccrosiaue ot
pELIeTKH 10 SKpaHa a=1M.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAaHUK O0YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs 1o 100-0ammsHON
HIKajle MCXOJsd M3 MaKCUMyMa, INpHBEIEeHHOro B Tabiuue Huke. OpraHu3aluoHHO-yueOHas
paboTa B ayAMTOpUHU OIICHWBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IOCEIIAeMOCTh 3aHSATHH,
CBOEBPEMEHHOE M KadyeCTBEHHOE BBIOJIHCHWE IOMAIIHHUX 3aJaHWi, aKTUBHOCTb BO BpEMs
IIPOBEJCHUS JICKLMOHHBIX W TPAKTUYECKUX 3aHATUM (ydacTHE B OOCYKIEHHM TEKYLIEro u
HPOWCHHOTO MaTepuala, peleHue 3a1a4 1 T.11.).

[To pe3ynpTatam paboOTHI B ceMecTpe oOydaromuiicsi, HabpaBmmii He MeHee 60 Oayios,
UMEeT MPaBO MOJYYUTh OLEHKY (3auer). Te, Kkoro HaOpaHHbIE OaIbl HE YCTPAaWBAaIOT, CHAIOT
9K3aMeH (CHAlOT WHIMBUAYAJIbHbIE 3aJlaHUS, BBIIOJHSIOT 3aU€THYIO KOHTPOJIBHYIO paloTy).
MakcumanbpHOe KosndecTBO 6amioB 3a sk3aMeH — 100. OueHka 3a ceMecTp BBIYHMCISETCS Kak
MaKCUMaJibHasA U3 MOJYUYCHHBIX 3a CEMCCTP U Ha OK3aMCHE U BBICTABIIACTCA COIJIACHO MPUHATOMY

HOPSIKY.

8.1. Cemectp 1

Howmepa pa3snenos Bunaer pabot Maxcumanbroe
KOJINYECTBO 0aJIOB
Opranu3annoHHO-yueOHas paboTa B ayIMTOPHH 10
CamocrosiTenbHas paboTa 5)
1 KoHTposbHbIE pabOTHI IO MPAKTHKE 10
KonTtponpHast pabota o TeOpeTHIeCKOMY 5
MaTepuany
OpranuzalnoHHO-y4eOHas paboTa B ayAUTOPUH 10
CamocrosTenbHas pabora 5
2 KoHTposbHbIe pabOThI IO NPAKTHKE 10
KonTtponpsHast paboTa o TeOpeTHIecKOMY 5
MaTepuany
NTOTI'O 60
OK3aMeH 40
OOmmuii UTOT 3a CEMECTp 100
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CooTBeTCTBYE 0AJLIOB OLIEHKE

K OLMeCTEO GAILIOR O1teHKa 110 IATHOAJUILHOM IIKajie
s 100 ECTS | DOxk3amen, nuddepeHunpoBaHHbIN 3auet
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TE€HO
70-74 D YIOBJIETBOPUTEIHHO 3a4TCHO
60-69 E 3a4TE€HO
35-59 FX HEYIOBJICTBOPUTEIHHO HE 3a4TCHO
0-34 F HE 3a4TE€HO

9. OBECIIEUEHUME OBPA3OBATEJIbHOI'O ITPOLIECCA JJIA JINL C
OI'PAHMUYEHHBLIMH BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMIOB

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YIOTCS CIEAYIOIINE JOMOJHUTEIbHBIE METOABI
00y4YeHHs, TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U NMPOMEXKYTOYHOH aTTeCTalll 00yJaroIuXxcs B
3aBUCUMOCTH OT UX MHIMBUYalIbHBIX OCOOEHHOCTEH:

1) JUTSL CJICTIBIX U CITA0OBUIAIINX

— JeKIUHU 0(POPMIISIOTCS B BUJIE 3JIEKTPOHHOI'O JOKYMEHTA, JOCTYITHOT'O C TIOMOIIbIO
KOMITHIOTEPA CO CHEIMATN3UPOBAHHBIM ITPOrPAMMHBIM 00eCIIeueHUEM;

— JUIs  BBIIOJHEHUS  3aJaHMs  NpU  HEOOXOAMMOCTH  IPEJOCTaBIIAETCS
YBEIMYHBAIOIIEE YCTPOWCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAaHUE COOCTBEHHBIX YBEINYHBAIOIINX
YCTPOUCTB;

— MUCHMEHHBIE 3a7aHus O(POPMIISIFOTCS YBETUUYEHHBIM IIPH(PTOM.

2) JUIS TIIYXUX ¥ cTaOOCbIIIAIIX

— JeKIUH 0POPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— IIUCbMEHHBIE 3aJ[aHUs BBIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (opMme;

— 9K3aMeH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) JUTSL JIAT] C HapYIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnapara:

— JeKIMH 0(POPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIbIO
KOMITHIOTEPA CO CHEIMATHN3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

— MUCbMEHHBIE 3aJaHUs BBIITOJIHSAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOW (JOpPME HMITM BBIMTOJHSIOTCS B IIMCHMEHHOU
(dopme Ha KOMITBIOTEPE.

[Tpur HEOOXOIMMOCTH TIPEeTyCMaTPUBACTCS YBETUUEHUE BPEMEHH IS TIOATOTOBKHU OTBETA.

IIponienypa  mpoBeAeHUsT  NPOMEXKYTOUHOM  aTTecTalMM A OOydaroUIMXcCs
YCTAHABJIMBACTCS C Y4YETOM WX HMHIMBUAYAIBHBIX TICHXO(U3UYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas aTTecTalus MOXeT IPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTaTOB OOYUYEHHs JIOMyCKAeTCs C
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst 10CTyl K MHQOPMAIIMOHHBIM U Onbinorpadudeckum pecypcam B CETH
WutepHer Uit Kaxkaoro oOydaromierocs B ¢opmax, aJalTHPOBAHHBIX K OrPaHUYEHUSIM HX
3JIOPOBBS U BOCIIPUATHUS HH(DOpMAITIH:

1) JUTSL CIIETBIX U CIIA0O0BUISIINX

— B [I€YaTHOHN (popMe YBETUUEHHBIM HIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX ¥ CI1a00CITBIIIAIINX

— B IIEUaTHOH opme;

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA.
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3) IU1S1 0OYHArOIIUXCS ¢ HApYIICHHSIMU OOPHO-BUTaTEIBHOTO armapara:
— B IIEUaTHOH opme;
— B (hOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbBHO-TEXHUYECKOE OBECITEUEHUME YYEBHOI'O ITPOLIECCA

VY4eOHble 3aHATHSA MPOBOIATCS B 4-M yueOHOM Kopryce (1. doHenk, np. TeaTpaibHbIid,
n. 13). Jlis mpoBeneHus JEKIIMOHHBIX 3aHIATHI TpeOyeTcst ayauTopusi, 000pyaI0BaHHAsS MEIOBOU
WIA MapKepHOH NOCKOH, MyJIbTHUMEIMMHBIA MPOSKTOP U JKpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
MebOenu Ui CTYIeHTOB, padouee MeCTO MpemnoiaBares, BbIxo B IHTepHET — MPOBOIHOM WK ¢
ucnons3oBanuem Wi-Fi.

Jlnst  BeIMOJIHEHHMS — jabopaTOpHBIX — paboT  TpeOyercs  y1abopaTtopuul €O
CHECLMATU3UPOBAHHBIM  000pYIOBaHHEM, KOTOpPOE OTBEYAaET COBPEMEHHBIM TpeOOBaHUAM
u(poBOro 06pazoBaHus: UMEET B HATMYUH OO0JIBIIOE KOJUYECTBO PA3IMUHBIX TUIIOB JTATYUKOB,
KOTOpbIE MOJKJIIOYAIOTCS K HOYTOYKYy (IJIaHIIETy) M MO3BOJSIOT OCYIIECTBIATH cOOp
SKCIIEPUMEHTANBHBIX JaHHBIX, rpaQUuecKuil aHalu3 JaHHBIX, PEIICHUE MaTeMaTHYeCKHX
ypaBHEHUH, 00paOOTKY IKCIIEPUMEHTAIIbHBIX TaHHBIX.

Jlis caMOCTOSITENIbHOM paboOThl HCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYpCHI
Hayuno#i OMOIMOTEKM YHMBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MPe/CTaBICHHOE B Y4eOHO-METOIUYECKOM KaOWHETe
Kadeapsr o0mer Gpu3nku U TuAakTuku pusuku (ayn. 220).

OOyuyaromuecs HMMEIOT BO3MOXXHOCTh  HCIIONIb30BaTh  y4eOHble MaTepuaibl IO
JTUCITUIUINHE, pa3MmenieHHbie Ha tuiatrgopme Moodle LlenTpa mucTaHmMOHHOTO 00pa3oBaHUs
OI'BOY BO «/lonl'Y». Ilpu u3ydeHun IUCHUIUIMHBI TIPUMEHSIOTCS JEKTPOHHOE O0y4YeHHE U
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

C  wucnonmp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYIIECTBJISIETCS TEKYLIMH KOHTPOJb 3HAHUN OOy4yaroUMXcsd Ha OCHOBE TECTUPOBAaHUSA U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENIbHOM paOOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa
1. Cagenbe W.B. OOmmit kypc ¢us3uxu, T 1 - M.: Hayka, 1977- 416 c.
http://www.ph4s.ru/kurs_ob_ph.html — TekcT: 2MeKTpOHHBIH.
2. CasenseB U.B. Kypc obmeit ¢usuku. B 4 tomax. M.: KuoPyc, 2009. - 1856 c. — Tekcrt:
HEIOCPEICTBEHHBIMN.
3. "Banos B.K. Kypc obuieit puzuxku. YMI KO® CHOHY, 2014
https://www.twirDX.com/file/2506309/ — TeKCT: 37eKTPOHHBIHA.
4. Cobonb B.P.(pen.) O6mas ¢puzuka. CoopHuk 3aaa4. - MuHck: Bmineiimas mkomna, 2015. - 456
c. https://www.twirpx.com/file/2274382/— TekcT: 37€KTPOHHBIIA.
5. Bonbkenmreiin B.C. CoopHUK 3a1a4 o 001emMy Kypcy pusuku: Yuebd. mocodue assi BTy30B.
- 12-e w3x. ucrp.- M.: Hayxka, 1990,- 400 c. . — Tekcr: HenmocpeACTBEHHBIH
11.2. JlononHMTENbHAs JIUTEpaTypa
6. SABopckmit B.M., Ilmackuit JI.LA. OcHoBbl ¢u3uku: Yue6. B 2 1. T. 1. Mexanuka.
Monexynspuas ¢usuka. nekrpoaunamuka/ Ilog pex 10.U.[luka.-5-¢ u3zd., crepeot.-M:.
OU3SMATIIUT, 2003.-576¢.=ISBN5-9221- 0382-2hltDs://mav.allenn.onz/d/Dhvs/Dhvs61
.htm — Tekcr: anexTpoHHBII.
7. CuByxun JI.B. O6mmit kypc ¢usuku, T 1, 2- M.: Hayka, 1990- 526 c. . . — Tekcr:
HEIOCPEACTBEHHBIN
8. ABopckuit B.M., I[Tunackuit A.A. OcHoBbl ¢usuku: Yue6. B 2 1. T. 2. Konebanus u BOJHEIL.
KBanToBas ¢usuka.dusuka sapa u snementapubix yactuua/ [lox pen FO.U.[luka.-5-¢ usn.,
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crcpeot.-M:. ®U3MATIINUT, 2003.-576¢. https://mav.alleng.Org/d/phvs/phvs61 .him — Tekcr:
JJIEKTPOHHBIN.

. CasenneB U. B. Kypc dusuku: B 3 1.: yueOHOE 1mocodue sl CTYyICHTOB BY30B, O0YyJaIOIIHXCS
M0 TEXHUYECKUM W TEXHOJIOTMUECKHUM HampaBleHUSM U crenuanbHocTsM. T. 1 : Mexanuka.
Monexynsapnas ¢pusuka / M. B. CaBenbeB. . — TeKcT: HEMOCPEICTBEHHBIN

12. HMH®OPMAIIMOHHLIE PECYPCBI

1. Hayunas snexkTponnas oudamnoreka eLIBRARY.RU: caiir / HOb (OOO). — Mocksa,
2000- . — URL: https://elibrary.ru (mata obpamenus: 08.04.2026). — Pexxum nocryma: s
aBTOPHU30B. I10JIb30BATENIECH. — €KCT: DJIEKTPOHHBIMN.

2. Hayunasi »jexkTponHass Oubanorexka «KubepJlenunka»: caidt / Accoruanus

«OTtkphiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/ (zata obpamienus:
08.04.2026). — Pexxum goctymna: CBOOOIHBIN. — TEKCT: 3JCKTPOHHBIIA.
3.  HanwonaabHasm moanucka: cair / PIHHM. — Mocksa, 2020- . — URL:

https://podpiska.rcsi.science/ (mara oOpamenus: 08.04.2026). — Pexum nocryma: amis
aBTOpHU30B.110NIb30BaTeneil JJoHl'Y. — TekceT: a31eKTpOHHBIN.

4. HanuoHajbHas 3JeKTpoHHasi omOamorexka (HODB): denepanbhas rocymapcTBeHHas
uHdopmanmonnas cucrema /| MunucrepctBo Kynbrypsr P®; Poccuiickas rocymapcTBeHHAs
oubnmmnorexka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obparenus: 08.04.2026). —
Pexum noctyna: cBoO0AHbIN. — TeKCT: 37E€KTPOHHBINA.

5. OopasoBarenbnasi miaargopma FOpaiit: caiit. — Mocksa, 2013- . — URL:
https://urait.ru/library/svobodnyy-dostup/ (nata o6pamenus: 08.04.2026). — Pexxum nocryna:
U3JJaHKs CBOOOTHOTO AOCTYIA, AJISi aBTOPHU30B. TOJIb30BaTeNell. — TeKCT: 3JIeKTPOHHBIH.

6. JuaextponHas Oudiamoreka PI'b: pasgen caiita / PI'b. — Tekcr: anmexkTpoHHBIH //
Poccuiickas rocyAapcTBEHHas oubnmoTteka: oumanbHbINA CaiT.
— https://Idiss.rsl.ru/electroniclibrary. — Pexxum noctyma: MOUCK CBOOOIHBIN, 3JIEKTPOHHBIC
JIOKyMeHThI — Bupryanbnsiii untansaslii 3as1 PI'b va repputopun Hb JlonI'Y.

7.  DaekTpoHHO-OMOJMOTeuyHas cuctema Jlanb: caiit / OBC Jlanb. — C.-IletepOypr, 2011-
. — URL: https://e.lanbook.com (mara obpamenus: 08.04.2026). — Pexxum noctyna: u3naHus
CereBoil 2NIEKTPOHHOI OMOINOTEKH, ISl aBTOPHU30B. MOJIb30BaTeNeil. — TeKCT: 2MeKTPOHHBIH.

8.  DaexktponHOo-0ubGIMOTeuHas cuctema Jloul'y: caiit/ ®I'BOY BO «/lorl Y». — [loHelk,
2016- . — URL: http://library.donnu.ru/ (nara o6pamenus: 08.04.2026). — Pexxum nocryma:
CBOOOJIHBIN. — TEKCT: 2NIEKTPOHHBIMN.

9.  DuextponHblil KaTtajgor Hayunoil 6ubnuorexku onl'Y: pasznen caitita / Hb Joul'Y. —
Tekcr: anexkrponnsiii / DBC JlouI'V: caiit. — URL: http://library.donnu.ru/catalog/ (mara
obpamtenus: 08.04.2026). — Pexxum gocTyna: HOUCK CBOOOIHBIN, 371€KTPOHHBIE TOKYMEHTBI —
J1st mostb3oBareneit Jonl'y.

10. Daexrpounstii apxus douIl'Y: paznen caiita/ Hb Jlonl'Y. — Tekcr: anextponnslii / 9bC
Joul'VY: caiit. — URL: http://repo.donnu.ru/ (nara ooparmenus: 08.04.2026). — Pesxxum goctymna:
CBOOO/THBIH.

13. [TPOT'PAMMHOE OBECIIEUEHUE

1. PEJl OC, Astra Linux (OEM).
2. OpenOffice, LibreOffice.
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