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PABOYAA ITPOT'PAMMA IUCIUITJINHBI

OU3UKA
VYKpyInHeHHas Ipynia HalpaBjieHun 44.00.00 OOpazoBaHue U MeNAroru4ecKue
MOJITOTOBKH HaYKH
[Iporpamma Bbicuiero o0pazoBaHus [Iporpamma GaxanaBpuata
Hanpasnenue noarotosku 44.03.05 Ilenaroruueckoe oOpa3zoBaHHe

(c AByMs IpOQHIIIMU TTOATOTOBKH)

Hamnpasnennocts (ipoduib) Maremaruka 1 UHQOpMaTUKa
00pa3oBaTeNbHON POTrPAMMBI
KBanuduxanms bakanasp
dopma o0yueHus Ounas

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

Honenk 2025



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 2025 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.

IIporokoin ot 31.03.2025 r. Ne 10

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

JlexkaH (akynpTeTa MaTeMaTHKU U H. A. MouceeHnko
MH(OPMALIMOHHBIX TEXHOJIOTHI

16.04.2025 .

VY4yebHO-MeTOIMUECKass KoMHccUsl  (aKyiabTeTa

MaTeMaTHKH ¥ WHPOPMAIIMOHHBIX TEXHOJIOTHHA.

[Tporokomn ot 16.04.2025 1. Ne 3.

[Ipencenarens JI. U. CensixoBa

PykoBonuTens  OCHOBHOM  0Opa3oBaTeabHOU E.N. Cxaga
IIPOrpaMMBbl, J-p M. HayK, Ipod.
16.04.2025 .
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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
JUCIUTUTMHBI HE00XO0AUMO KaK MPeIIIeCTBYOIEE!

®dusnueckas xuMus, XuMudeckas TexHosnorus, Ksanrosas xumus, Ousnueckiue METOIbI
uccienoBanuii, OCHOBBI HAyYHBIX HCCIIEA0BAHUN.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas xapaKTepUCTHKA

HanmeHoBaHue noKa3aTes 3HayeHue NoKa3aTes
Ha3zBanue 00pa3oBaTebHOM MPOrpaMMbl 44.03.05 INenarornyeckoe 0Opa3oBaHKe
(c IByMsi MpOUIISIMH ITOATOTOBKH )
MaremaTrka u nHGOpPMATHKA

Iudp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.O/I.10 ®u3uka

Y9eOHBIM IIJIAHOM

Yacte 00pa3zoBaTeNbHOM MPOrpamMMbl BapuatuBHas yacts (popmupyemas
yYaCTHUKAMH 00pa30BaTEIILHBIX OTHOIICHHI )

KonnyecTBo 3aueTHBIX eAMHUIL / BCETO 4acoB 41144

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
¢usuke u Mmeronax wux Qopmanuzanuu. DopMHUpoBaHHE 3HAHMUH W YMEHMH 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/IMKATOPDLI
N INTAHUPYEMBIE PE3VIIBTATBI ObYUYEHU A

Komnerennun WHaukaTopsl Pe3ynbrarel 00yueHus
[1K-4. Cnocob6en | [1K-4.1. TTonumaer | [TK-4.1.1. 3HaeT OCHOBHBIE MPUEMBI U CIIOCOOBI
MPUMEHSITh  3HAaHUE | OOIIYI0 CTPYKTYPY | PEIICHUS IKOJIBHBIX 33a71a4 [0 KHHEMATHKE;
OCHOBHBIX MaTeMaTU4YeCKOro [1K-4.1.2. YMeeT pemiaTth U UCCiIe10BaTh 3aa41
MTOJIOXKEHU I 3HaHMS, M0 MEXAaHWKE [BIKEHHUS MPOOHOTO Tena TMOJ
MaTeMaTHU4eCKOU B3aUMOCBSI3b JIEHCTBUEM MPUIIOKCHHOW CHJIBI,
HAaYKH U | MEXOY [1K-4.1.3. Bnageer mnpueMamMu MOCTPOCHHUS
MH(pOpPMATHKH, pa3IUYHBIMHU KOH(PUTYpAIMOHHBIX W  (a30BBIX TPACKTOPUMA
OCHOBHBIX MaTEMaTHYCCKUMH | KOJICOAHUH.
MTOJIOXKEHUH UCTOPHHM | AUCITUTUTMHAMMU.
a3BUTHUS
p [1K-4.3. Vmeer | [1K-4.3.1. 3HaeT OCHOBHEIE IMOHATUS U METOBI
MaTeMaTHKH u
HHpOPMATIKY HCITOJIh30BaTh bu3uKn
P ’ ocHoBHble MetTonbl | [IK-4.3.2. YMeer o0pabaThiBaTh pE3yJIbTAThI
ABOJIIOLIUA .
H MaTeMaTHYECKUX HU3MEPEHHH, 0OHAPY)KHBATh 3aBUCUMOCTh MEKTY
MaTeMaTUYeCKUX .
. paccyxaeHuid  Ha | PU3HYECKUMU BEJIMYMHAMU, O0OBSCHATH
uaen B
A . | ocHOBe OOIINX | IMOJYYCHHBIE PE3YNIbTATHI H JIEJIaTh BEIBOJIBI.
npodeccnoHaTBEHOM
A TCILHOCTI Meto10B HayuHoro | OIlK-4.3.3. BiaaeeT OCHOBHBIMU METOJaMU
A ’ WCCJICNOBAHUS W | HAYYHOTO IMO3HAHUS, HCIIOJIb3YEMBIMU B (PU3HKE:
ONbITa  peuieHus | HaOMIOJICHUEM,  ONMHCAHHEM,  HU3MEPEHHEM,
y4eOHBIX U | DKCIIEPUMECHTOM.
Hay4YHBIX IpoOJIeM.

o. I[TPOI'PAMMA JJUCHUITJIMHBI

Ha3Banne teMbl ‘ KpaTkoe copepxanue TeMbl (BOIPOCH TEMbI)

Paznen 1. Mexanuka. MosekynsipHas pusmka

Kunemaruka Cs3p (usuku ¢ apyrumu Haykamu. KuHemaTtuka TOYKH.
Cucremel orcuera. TpaekTopus, nepemelieHue, myrb. CKOPOCTb.

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 tsarorenus. ['paBuranmonnas mnoctosHHag. Cuia
Tsokectd. Bec Ttema. Heecomocts. Ileperpyska. Bec Tena,
JBUXKYIIETOCS ¢ ycKopeHueM. [[BuxeHue tena noja AeiicTBHeM CUIbl
Tshkectd. CBOOOMHOE majieHue. YCKOpEHUE CBOOOIHOTO TaJICHUS.
UckycctBennsle cnytHuku 3emid. [lepBas kocMuueckas CKOpOCTb.
Hedopmarus. Cuna ynpyroctu. JIBHKEHHE TOJ ACHCTBHEM CHITBI
ynpyroctu. 3akoH ['yka.
Cuna tpenus. Tpenue nokos. Cuna TpeHMs CKosbkeHus. TpeHue
kaueHus. Koadounuent tpenus. [[BwkeHue Ten moj IeHCTBHEM
HECKOJIBKUX CHJL.

[IpeoOpazoBanusa  ['anmunes.  3akoHBI  JABIKEHUS 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 YpaBHEHHME JHWHAMUKH BpalllaTeJIbHOIO
JBUKEHHUS TBEPJIOIO Teja. 3aKOH COXPAHEHUsI MOMEHTa HMMITYJbCa.
Kunernueckas s3Heprusi Bpaljaroumerocs 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 I[lackanst mnst >KHMAKOCTEM W Ta30B.
JlaBieHue >KUIKOCTH Ha THO U cTeHKH cocyna. CooOlimaronuecs
cocynbl. [IpuHIMI ycTpoicTBa ruapaBiIndeckoro npecca. Hacocsl.
BrrtankuBatoniast cwia. ['mapocratmdeckoe B3BEIIMBAHUE. 3aKOH
Apxumena. YciaoBus IUIaBaHUS TeJl. BOAHBIA  TpaHCHOPT.
Bo3snyxoruiaBanue.

[Tonie 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
B3aMMOJCIICTBUE AaTOMOB M MOJIEKYJ BEIIECTBA. 3aBHCHUMOCTh
CKOpPOCTH JBM)KEHHMSI aTOMOB U MOJEKYJI OT TeMIeparypshl.
Huddysusa. KommuectBo BemectBa. IlocTosHHas — ABorajpo.
Momsprass macca. Uucno monekyn. Macca BemecrtBa. Macca u
pasMepsl  atromoB ¥ Mousiekyn.  KonueHnrpamusa.  Cunbl
B3aumojeiicTBus Mousekyn. CkopocTe Mosekyn rasa. CpenHss
KBaJIpaTU4Hasl  CKOPOCTb  TEIUIOBOIO  JABM)KEHUS  MOJIEKYIL
Pacnipenenenne Monekyn mno ckopoctsasMm. Omneir  IlltepHa.
TemnepaTtypa u TemnoBoe paBHOBecue. V3mepeHue Temmneparypsl
(tepmomeTphl).  AOcoNIOTHas  TepMOJUMHAMHUYEcKas  LIKaja
Temneparyp. AOCOMIOTHBIH HyJdb. MOJEKYISIPHO-KMHETHYECKUI
cmbict  temneparypsl. IlocrosHHas  bonsimana.  TermoBoe
pacliipeHue TBEPABIX U KUAKUX TEIl.
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Craructuueckas (usuka.
Pacnipenenenue
Makcgemia.

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

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

TepMmoanHamuka. I
HA4yauo TEPMOJMHAMUKH.
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. TemnoemMkocTb
WJCaNIbHOTO ra3a MpHu pa3IuvHbIX H30mpoleccax. 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 nagamo tepmomumHamuku. Ilukn Kapno u ero KIIJI.
Teopembr Kapno. MuUKpoCKONMYECKOE W  MAaKPOCKOIMYECKOE
onucaHue coctossHusi cuctemsl. [lpuBenennas temnora. Teopema
Kiayznyca. Onrponmus. HepaBenctBo  Knaysuyca.  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 M30TepMbl Ban-nep-
Baanbca. Kputnueckoe cocTrossHHE M KpUTHYECKass TemIeparypa
OkcnepuMeHTalIbHbIE N30TepMBl. [lepecsimennslii nap. [leperperas
KUIAKOCTb. BHyTpeHHsss sHeprus peanbHOro rasa. JKuakocru.
OCOOEHHOCTH CTPOECHHST W TEIJIOBOTO JBIIKEHHS JKUIAKOCTEH.
[loBepxHOCTHOE  HaTSHKEHHE, KOI(PPUIMEHT MOBEPXHOCTHOIO
HaTspkeHus. @opmyna Jlannaca. Kpaeble 3¢ (ekTbl, 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.
CuioBele JIMHUU. J[UTI0JIb BO BHEIIIHEM TOJIE.
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[IpoBoHMKH B
3IEKTPUIECKOM OJIE.
TTocTosHHEBINI

3JIEKTPUYECKHUMN TOK

IIpoBOIHUKY B IEKTPHUECKOM T0JI€. Y CIIOBUE PAaBHOBECHUS 3aps/I0B
Ha mnpoBoaHuke. OOmas 3amada dIEKTPOCTATUKH. DJHEPrus
JIEKTPUUECKOTO NOJIs. DIEKTPOEMKOCTbh OTJIEJIEHHOTO IPOBOJHHUKA
Y KOH/IGHCATOpa. DHEPTHUs CUCTEMBI 3aps10B. DHEPI U 3apsKEHHOTO
KOHJIEHCAaTopa. OHeprust 3JekTpudeckoro mnons. I[locTosiHHBIM
anekTpuyeckuit Tok. Cuna, mnoTHocTs Toka, DJIC. 3akon Oma it
OJIHOPOJIHOTO ¥ HEOJHOPOAHOI'O YYaCTKOB IIETIH.

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 MarHUTHOM I10J€. MarHUuTHBIA MOMEHT KOHTYpPa C TOKOM.
Cuibl, JeHCTBYIOIIME HA KOHTYpP C TOKOM B MAarHUTHOM IIOJIE.
@u3n4eCKUil CMBICI MHAYKIMHU. TOKM HaMarHu4uBaHusA. BekTopsl
HAMarHM4MBaHUs M HanpspkeHHOCTH. [lupkynsuumst BekTopa
HAaMPSHKEHHOCTH. MaruutHas BOCIIPUUMYHUBOCTH u
nponunaemMocts. Kiaccudukanus MarHeTHKoB. J[Mamarnetusw,
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 HE3ATYXAIOIIHNE, 3aTyXaOLIUE
U BbIHY)XJIEHHBbIe KojeOaHusa. KBa3ucraumoHapHble TOKU. 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

9JIEKTPOMATrHUTHON BOJIHBI. BO3HMKHOBEHME M PaCIpOCTPaHEHHUE
BoJH. Ctosiune BosHbl. Bexktop YMmoBa-IloitnTunra. Knaccuueckas
9JIEKTPOJIMHAMHUKA U TPaHUllbl €€ IpuMeHeHus . CBeToBas BOJHa, €€
OCHOBHBIE CBOWCTBA M XapaKTEPUCTUKU. 3aKOHBl OTPAKEHUS U
npenoMieHusa csera. Ilpunnun ®epma. Xox sydyeil B IpusMe.
JInnzpl. DopMyra TOHKOW JIMH3BI.

WnTepdepennus ceera

Wntepdepennus cera. MHTepdepeHuMs B TOHKMX IUIEHKaX
KorepeHTHOCTh U METO/IbI €€ OCYIIECTBICHHSI B ONITHKE.

Judpakius ceeta

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

[Tonspusanusa ceera

HOJ’I?IpI/ISaHI/ISI CB€Ta. BI/II[I:I nmojrapu3aiu, CTCIICHb ITOJISIPU3alHu.
ITonspusatopel, 3akoH Mamtoca. [lomspusanus cBera mnpu
OTpa)XEHUM W IPEIOMIICHMHM, 3aKOH bprocrepa. JIBOMHOe
Jy4EeNpeNOMIIEHUE TIPU TPOXOXKIEHUH CBETA YEPE3 aHU30TPOIIHYIO
cpeny. UckyccTBeHHass aHU30TPONUS U JBOMHOE JTydYenpeaoMIIeHHE.
BpamieHne MIOCKOCTH MOJSIpU3alMd B  ONTHYECKH AKTHBHBIX
cpenax. Jucnepcus ceerna. HopMmanbHas u aHoManbHas AUCTIEPCHUS.
ITornomenue u paccessHUE CBETA.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJINHBI

6.1.

®opma o0yuyeHus — ouHas, kypc — 4 cemectp — 7




HanmenoBanmus pasaciioB U TEM

KomnuectBo yacos

Jlexn. | Jla6op. | Ilpakr. | CPC+K | Bcero
Paznen 1. Mexanuka. MoJieKyJspHast 17 17 38 72
(pu3nka u TEepMOIUHAMHUKA
Kunematuka 2 2 4 8
Juaamuka. Bungbr cun 2 2 4 8
Kunemaruka v AMHaMuKa TBEPAOIO Tella 2 2 4 8
MexaHuKa KXUOKOCTEN U ra30B 2 2 4 8
OcnoBbl MKT 2 2 4 8
Craructuueckas ¢usuka. PacnpenencHue 2 9 6 10
Makcseruia.
TepMmoannamuka. | HAyYyaJo 2 9 6 10
TEPMOJIUHAMUKHU. DHTPOIHSI
Peanbubie ra3pl. CBONCTBA KUAKOCTEH. 3 3 6 12
NTOTI'O 3A CEMECTP / 3A KYPC 17 - 17 38 72
Pa3nen 2. DjekTpu4ecTBO U 17 17 38 72
MardeTu3m. Onruka
DIIEKTPOCTATUYECKOE TI0JIE B BAKYYME 5 9 4 8
[IpoBOAHMKH B  JJCKTPUYECKOM  TIOJE. 3 3 4 10
[TocTOAHHBIN IEKTPUUECKUN TOK
MarnuTHoe 1oje 2 2 4 8
DNEeKTpOMarHMTHAsI MHIYKIHS 2 2 4 8
Bomnel. ['eomeTpruueckas ontuka 2 2 4 8
WuTepdepennms ceera 2 2 6 10
Jludpakuus cBeTa 2 2 6 10
[Tonsipusanus 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 cucreMma orcuéra?

2. Kak ¢popmynupyeTcst OCHOBHAs 3a/1a4a MEXaHUKU?
3. C moMomIpio KakuX BUJIOB ABMKEHHS MOJKHO MPEJCTABUT JIF000€ ABMKEHHE TBEPIOTO

Tena?

Urto Takoe TpaeKTOpusl ABHKEHUSA?

©CoNo A

TpaeKkTopuu?

Kaxoe JABMXXCHUEC HA3bIBACTCA HOCTYHaTeJ'II)HBIM?
Kakoe JABHMKCHHUEC HA3bIBACTCA BpaH_[aTeJ'ILHLIM?

Kakumu crmocobamMu MOXKHO 3a4aTh JBHKEHNUE TOUKN?
B 4ém cMBICT TOHATHI MYyTH U IEPEMENICHUS ?
UeMy paBeH BEKTOP ITOJIHOTO YCKOPEHHUS IPU ABUKEHUHU TOUKH 110 KPUBOJIMHENHON

10. Kak onpenenuts MOAY/b MOJTHOIO YCKOPEHUS?
11. Uemy paBHO cpeHee 3HaUeHUE CKOpOocTU? Y cKopeHus?
12. Kakue napameTpsl XapakTepu3yoT ABMKEHHUE [0 OKPYKHOCTU?

13. Kak onpenenuTs yriioByr CKOpOCTh BpPAIIEHHUSI MATEPUATEHOW TOYKHU?
14. Kak onpenensiercs yriioBoe yCKOpeHHE NPH HEPABHOMEPHOM BPALICHUH, KyAa

HaIpaBJIEH €ro BEKTOp?
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15. KakoBa cBsI3b MEX 1y TAaHI€HLIMAIbHBIM YCKOPEHUEM U YIIIOBBIM?

16. Kaxoe nBuxeHne Ha3bIBa€TCsl paBHOMEPHBIM NPSMOJIMHEWHBIM?

17. Kak BBINISA4T rpad UKy CKOPOCTH U NEPEMELIECHUS /1151 PABHOMEPHOTO
PSMOJIMHEHHOTO IBUKECHUS?

18. Kakoe BukeHne Ha3bIBaeTCsl pABHOYCKOPEHHBIM IPSIMOJIMHEHHBIM?

19. Kak onpenenuts CKOpOCTh PU paBHOYCKOPEHHOM MPSMOJIMHEHHOM JBHKCHUN?

20. Yro Takoe nepuo BpalaTeabHOro IBUKEHUA?

21. Kakoe nBrxeHne Ha3bIBaeTCS PAaBHOMEPHBIM BpallaTeIbHbIM?

22. Kakue cucremsl oTcuéra Ha3bIBalOTCs HHepLuanbHbiMu? [IpuBeaure npumepsl
TaKUX CUCTEM.

23. Urto Takoe nHepius tena?

24. Kakwue Buapl cui u3BecTHbI B pusnke? Kakue BUIBI CHII paCCMATPUBAIOTCS B
MEXaHUuKe?

25. Urto Ha3bIBaeTCs ypaBHEHUEM JIBUKCHUS MaTePHAIbLHON TOUKH?

26. Kaxk dopmynupyercs 11 3akon Herotona?

27. Uro Takoe mMacca Tena’?

28. UYro Takoe UMIYJIbC CHIIBI, UMITYJIbC MaTepuanbHON Touku? Kak Gpopmynupyercs
II 3axon HproTOHA € UCIIOJIB30BAHUEM ATUX BEIUUUU?

29. Kak ¢popmynupyercs Il 3akon Herotona?

30. Kak popmynupyercst 3ak0oH COXpaHEHUS! IMITYJIbca?

31. Yro Takoe LIeHTp Macc Tea (CUCTeMbl MaTeprallbHBIX Touek)? Kak HaxonsaTcs
KOOpJMHATHI LIEeHTpa macc?

32. Kakue Bubl TpeHUs CyIIECTBYIOT B IpUpoe?

33. Kakwue Buap! nedopmanuii cymectByror? [IpuBenure npumMepsl.

34. Kak ¢popmynupyercs 3akon ['yka?

35. KakoBa nmpupoaa cun ynpyroctu?

36. Kak popmynupyercs 3akoH BCEMUPHOT'O TATOTEHUS IS ABYX MaTepHaIbHbIX
TOoueK?

37. Yro Takoe yckopeHue cBoOoJHOro najeHus? Kak oHO 3aBUCHUT OT IIMPOTHI MecTa
Y BBICOTBI HaJl TIOBEPXHOCTHIO 3eMIH?

38. Yro Takoe cuna Tskectu? Bec tena?

39. Kax Berumcnsiercst pabota CHIibl, TOCTOSSHHOM BO BPEMEHHU M M3MEHSIIOIIEHCS BO
BpEMEHU?

40. Urto Takoe KMHETUYECKasl JHEPTHsl MaTepHalIbHON TOUKU? CUCTEMBI
MaTepHaJIbHBIX TOUEK?

41. UTto Takoe MmoTeHIuaabHas YHEPTUs?

42. Kakue cuiel Ha3pIBaloTCs KOHCepBaTUBHBIMU? UeM onpezensercs paboTta 3Tux
cun? YeMy oHa paBHa Ha 3aMKHYTOW TPAEKTOPHUU?

43. YeMy paBHA NOTEHIMATIbHASL YHEPI U TeJa, OJAHATOrO Hajl 3eMIEn?

44, Yemy paBHA MOTEHLIMATIbHAS SHEPTUS YIPYTO 1eHOPMUPOBAHHON MPYKUHBI?

45. Kak popmynupyercs 3akoH coXxpaHeHUs?

46. Kaxk hopmynupyercs 3akoH COXpaHEHUS MEXaHUUYECKON dHEPTUn?

47. Kakoit ynap Ha3bIBaeTcs aOCOIIOTHO HEYIPYTUM?

48. YcoBre paBHOBECHS MEXaHUIECKOM CHCTEMBI.

49. Yro Takoe ycTOiuMBOE, HEYCTOHUMBOE, Oe3pazInuHOe paBHOBECHE?

50. Kakoe nBukeHne TBepI0TO Tela Ha3bIBACTCS IMMOCTYIATEIbHBIM, BpamaTeIbHbIM?

51. UYto Ha3pIBacTCI MOMEHTOM CHJIBI OTHOCUTEIBHO OCH?

52. Chopmynupyiite Teopemy I'toiirenca-1lreiinepa.

53. CdhopmynupyiiTe OCHOBHOE ypaBHEHHE JUHAMUKHU JJIS BPAIaTEIbHOTO JBH)KEHUS
TBEPJIOTO Tela.

54. Chopmynupyiite 3aK0H COXpaHEHHS] MOMEHTa UMITYJIbCA.

55. Kaxkue npounecchl Ha3pIBatoTCs nepuoaudeckumu? Uro takoe nepuona?
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56. Kakune konebanus Ha3pIBatOTCS TapMOHUYeCKUMH? COOCTBEHHBIMU?

S7. Kak 3anuceiBaercst muddepeHmnaib-Hoe ypaBHEHHE He3aTyXarouX
rapMOHHMYECKHUX KoJieOaHUM?

58. 3anucaTh ypaBHEHHE TapMOHUYECKOTO KOJeOaH!sI U 1aTh OINpeesIeHUE BCeX
BEJIMYMH, BXOSIIUX B 3TO YpaBHEHHE.

59. Uro Takoe 3aryxaHue KoneOaHui? 3anucaTh ypaBHEHHUE 3aTYXAOIIUX KOJICOAHHIH.
Haueptuth npumepHbIi rpaduK TaKUX KOJICOAHHIA.

60. UYro Takoe pezoHanc? YeM onpeaensercss OCTpOTa pe30HaHCHOTO MuKa?

61. UTto Takoe MaTeMaTHYeCKui MasTHUK? 3anucath GopMyIy aJis nepuoaa
KOJICOaHUH.

62. Uro Ttakoe pusnyeckuiit MasTHUK? 3anucaTh GOpMYITy JJIs IEPHO/Ia KOJIeOaH.

63. Yro Takoe BoHA?

64. 3anucarh ypaBHEHUE MIOCKON TAQpMOHUYECKON BOJIHBI.

65. Yro Takoe Mpo0JIbHbIE U NoNepeuHble BOIHBI? [IprMepsl Tpo0IbHBIX U
MOTIEPEYHBIX BOJH.

66. B kakux cpenax MOryT pacrpocTpaHsThCs IPo10JibHbBIE BOJIHBI? [lonepeunbie
BOJIHBI?

67. UYro Ha3bIBaeTcs CTAallMOHAPHBIM TEUEHHUEM ?

68. Uro Takoe JUHHS TOKa?

69. Uro Takoe TpyOKa Toka?

70. 3anucaths ypaBHeHUe bepHyn 1715 moToka uaeanbHoU xuakoctu. Kak oHo
yuTaercs?

71. Cyl1iecTByeT U CHiia CONPOTUBIICHUS JBIKEHUIO TEJN B UCATbHOM XKUIKOCTUH?

72. Kaxkoe Tedenne »KuaKkoCcTH Ha3bIBAIOT TypOYJIEHTHBIM?

73. Kakwue cBoiicTBa Ten uzydaer TepMoArHaMUKa?

74. Kakoe cocrosinue cucreMbl Ha3bIBaeTcsl paBHOBECHbIM? HepaBHOBECHBIM?

75. Uro Takoe obpaTumblie mporeccsl? Llukmudeckue mpoiecchi?

76. Kaxue ocHOBHBIE IIOJI0’KEHUS MOJIEKYJIIPHO-KMHETHYECKOM Teopun? Mx onbITHOE
MOJTBEPXKIeHUE?

77. Urto Ttakoe Temriepatypa? Kak MOXHO U3MEPHUTH TeMIepaTypy Tena?

78. 3anuummrTe ypaBHEHUE COCTOSIHUS WJI€aTbHOI0 rasa.

79. Kaxk dopmynupyercs 3akon [lanstona?

80. Kakue nporieccbl Ha3bIBalOTCS MOIUTPOTUYECKUMU?

81. Kak omnpenensiercst pabota rasza npu usmMeHeHUH oobema?

82. Bune! teroobmena.

83. Urto Ha3bIBaeTCS KOJIMYIESCTBOM TEILIIOTHI?

84. Kak popmynupyercs I Hauano TepmoguHaMuku?

85. Uro Takoe BHYTPEHHsIS SHEPrus Tena?

86. UYro Takoe TeroeMKoCTh Tena? Y ienbHas TemI0eMKOCTb?

87. Kak omnpenensieTcst TEII0€MKOCTh Ta3a MPU U30XOPUIECKOM IIpoLiecce, TPU
nzobapuyeckom?

88. Kak cBsi3anbl M1y co00il TEMI0EMKOCTh T'a3a Mpu N300apruuecKoM 1
M30XOPUYECKOM Ipoueccax?

89. Kak omnpenensiercst paboTa raza npu pa3iudHbIX MOJIUTPONNYECKUX Mpolieccax?

90. Uro Takoe cTeneHb CBOOOIBI YACTHIIBI?

91. Uemy paBHAa KHHETHYECKAsl SHEPTHsI MHOTOATOMHOTO rasa?

92. 3anumuTe pacupeneneHrne MakcBeuia MOJIEKYI 110 CKOPOCTSIM.

93. Kax momyunts pacnipenenenne bonpimana?

94. BriBenute Gapomerpuueckyro hopmyiy.

95. Uro Takoe pyHKUUA pacnpeneneHus’?

96. UYro Takoe SHTpOIHs?

97. Yemy paBHO U3MEHEHUE SHTPONIUU 3aMKHYTOW N30JIMPOBAHHON CUCTEMBI?
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98. Chopmymupyiite Il Hayano TepMOTMHAMHUKH.

99. Uro Takoe TeruioBas ManmHa?

100. UTto Takoe pa30MKHYTBIN M 3aMKHYTBIN ITUKIIBI?

101. UYro npexncrasisger codoit uuki Kapro?

102. Uemy paBeH MaKCUMAaJIbHBIN K.I1.J. WI€aTbHOW MAIIUHBI?

103. Uemy paBeH K.I1.J. U€TbHON TEIJIOBON MAIIUHEI?

104. KakoB cmbICi MOCTOSIHHBIX B ypaBHeHUHM Ban-nep-Baanbsca?

105. UYro Takoe ncnapeHue, KUIeHUe, YeM OHU OTINYAIOTCS APYT OT JApyra?

106. OT KakuX YCJIOBU 3aBUCHUT UCIIAPEHUE U KUTICHUE KUJKOCTH?

107. Kaxkoit nap Ha3pIBaeTCsl HACHIILIEHHBIM?

Paznen 2

1. Yro Takoe 3eKTpUUECKHM 3apsia?

2. Kax ¢popmynupyeTcs 3aKOH COXpaHeHus 3apsina?

3. 3anumute 3aKoH KysoHa i AByX TOYEUHBIX 3apsiI0B B BEKTOPHOM U CKaJIsIpHOU (hopMme.

4. Yro Takoe 3IeKTpudecKkoe nosue?

5. Uro Takoe HanpsHKEHHOCTH AiekTpudeckoro nona? Kyaa nanpasiieH ee BeKTOp?

6. B uem 3aximrouaeTcs NPUHIUI CYTIEPIIO3UITUH AIEKTPHIECKUX MOJIeH?

7. Yto Takoe cUIOBas JIMHUS AJIEKTPOCTATUYECKOTO MOJIsI, KAKOBO €€ HampaBjieHue?

8. Uemy paBHa HaPSHKEHHOCTH IOJISI M KaK MPOXOST CHIIOBBIC INHUHM TOYEYHOTO 3apsia’

9. Chopmynupyiite Teopemy Octporpaackoro-Iaycca.

10. UTo Takoe 3IEKTPUIECKOE CMEIIEHHE (BEKTOP IIEKTPUUCCKON UHAYKITUH)?

11. UYemy paBHa paboTa cUJl IEKTPUUECKOrO MOJIs Ha OTPE3Ke MyTu?

12. Uto Takoe HUPKYISIIUS BEKTOpA HANPSHKEHHOCTH JIEKTPUUECKOTO TOJISI U YEMY
OHA paBHa M0 3aMKHYTOMY KOHTYpPY?

13. Kakoe nose Ha3pIBaeTcst noTeHUMaIbHbIM? J{okaxkuTe, 4TO MOJI€ HEHTPATIbHBIX CUII
SBIISIETCS TOTEHIUATBHBIM.

14. Kak omnpenensercs noTeHIMal 3JIEKTPOCTATUUECKOTO IOJI B JAHHOM TOYKE
MpocTpaHcTBa?

15. UeMy paBeH NOTEHUHA]I B MPOU3BOJIBHOM TOYKE, CO3/1aBA€MbId TOYEYHBIM
ANEKTPUUECKUM 3apsaioM?

16. KakoBa cBsI3p MeEXIy HampsHKEHHOCTBIO AJIEKTPOCTAaTUYECKOTO TMOJId U
MOTEHIUAIOM?

17. Kak pacnpenensitoTcst 3apsiibl HA METANIMYECKON TOBEPXHOCTHU CJI0KHON (OpPMBI?

18. UTO Takoe 31EKTPOEMKOCTh YEIUHEHHOI'O MPOBOIHUKA?

19. BriBenute Gpopmyiny eMKOCTH IJIOCKOTO KOHJEHCATOpA.

20. Uro Takoe 00beMHas TNIOTHOCTh YHEPTHH JIEKTPUUYECKOTO MO ?

21. Kaxoii BennunHo# XapakTepu3yeTcs 3JeKTPUUECKOe M0JI€ B TUITEKTpUKe?

22. Kak cBsizanbl Mexay co0oif  BeKTOpa JJIEKTPUYECKOTO CMEIICHHS U
HANPSHKEHHOCTH AJIEKTPUYECKOTO Mo ?

23. Uto Takoe BEKTOp Mojspu3auuu AudiiekTpuka? Kak oH CBSi3aH ¢ MOBEPXHOCTHOM

MJIOTHOCTHIO "HaBEJCHHBIX" 3aps0B Ha JUAJICKTPUKE B MPOCTEUINEM Clydae IIOCKOTO
OECKOHEYHOTO TUAJIEKTPUKA, TOMEIIEHHOTO B OJIHOPOJAHOE T0JIe KOHeHcaTopa?

24. UYro Ttakoe Touka Kropu cernerosnektpuka? YTo NpoucxoauT B 3TOM ToUke?

25. Yro Takoe aeKTpudeckuil Tok? YTo Ha3bIBalOT CUIION U INIOTHOCTBIO TOKa? B yem
OHH U3MEPSIOTCS?

26. Kakue cuiasl MOTyT OCYIIECTBUTBH MEPEHOC BJEKTPOHOB OT TOYKH C MEHBIINM
MOTEHITMAIIOM B TOUKY ¢ OobImiM noteHnuanom? KakoBa mpupoaa 3Tux cui?

27. UYro Takoe 3IeKTPOABMKYIIAs cuia (3.1.c.)?

28. Brisenute 3akon Oma, B auddepenunanbHoi popme,

29. 3anummTe 3akoH OMa Ui y49acTKa IenH, cojepkamero 3.74.¢C; Jms 3aMKHyTOM

LIETIH,
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30. Uemy paBHa paboTa MOCTOSIHHOTO TOKa? MOIIHOCTH?

31. Cdopmynupyiite nepsbiii 3akoH Kupxroda st pa3BeTBICHHON 3JEKTPHUECKOM
LIENH U MPaBUIIO 3HAKOB JJIs, TOKOB B 3TOM 3aKOHE.

32. BriBenute BTOpoi 3akoH Kupxroda ans 3aMKHYTOro KOHTYpa pa3BETBICHHOM
LETH.

33. Kak 3aBUCHUT COITPOTHBIIEHHE METAJUNINIECKOTO TPOBOTHUKA OT TemIieparypsi? Uto
TaKO€ CBEPXIPOBOJUMOCTb?

34. B yem 3akirouaercs CyIIHOCTh KIACCHYECKOH TEOPHUU AIIEKTPOIPOBOIUMOCTH
MeTaioB?

35. Kakne HenocTaTku NPUCYIIM KJIACCHUYECKOW TEOPUU AJIEKTPOIPOBOIUMOCTH
MeTaioB?

36. croco6amMu MOKHO OOHAPYKUTH CYIIECTBOBAaHME MAarHUTHOTO TIOJISI TPOBOIHUKA C
TOKOM?

37. Uro Takoe BEKTOp HHAYKIMH MarHutHoro mois? Kak oH HampaBieH B
MPOCTpaHCTBE?

38. 3anumure 3aKk0H AMIiepa B BEKTOPHOH (Gopme; B CKaTspHOH (hopMme, Kak B 3TOM
cilyyae ONpeeNuTb HallpaBieHNue AeHCTBHSI CUIIbI?

39. Uto Takoe HaMpsHKEHHOCTh MarHUTHOTO mosisi? Kak oHa cBsi3aHa ¢ MHIYKIUEH
MarHuTHOro noss?

40. 3anumuTe B BEKTOPHOU opme U B cKaysipHOi (hopMme 3akoH bro-Casapa-Jlamnaca

JUISL A”HOYKIIMY U HAaIIPSDKEHHOCTH MarHUTHOTO nodis. Kak onpexnensercs yrosu, pacCTosiHuUE,
HaIpaBJIEHUE UHIYKLUU MOJIS IPU CKaISPHOM 3aIMCH 3aKOHA?

4]. Uemy paBHa cuna JlopeHua, neicTByromas Ha JBKymuiics 3apsan? Kak ona
HanpasJieHa?

42. UeMmy paBHA UUPKYIALHUS BEKTOpa HAIMPSKEHHOCTH MArHUTHOTO TIONA IO
3aMKHYTOMY KOHTYpY?

43. Yemy paBHa MexaHHuUecKas paboTa TOKa B MArHUTHOM 1oJie?

44, Uemy paBeH MEXaHMYECKHM MOMEHT CWJI, JECUCTBYIOIIMX HA PAaMKy C TOKOM B
OJIHOPOJHOM MarHUTHOM I1oJie?

45. UT0 Takoe€ MarHUTHBII MOMEHT PaMKH C TOKOM U YEMY OH paBeH?

46. B uem 3aknrovaercs siBII€HHE 3JIEKTPOMAarHUTHOM MHAYKIMU? Kakumu omnblTaMu
9TO SIBJICHHE MOKET OBITh MPOWLTIOCTPUPOBAHO?

47. 3anummTe 3aKOH AIEKTPOMArHUTHON MHAYKIMN Dapases.

48. 3anuuuTe BeIpakeHUe AJis 3./1.C. CAMOMHAYKIIHH.

49, Yro Takoe cBOOOIHEIE KOIeOaHUs?

50. Kak cosmate konebanuss B  KoseOaTeaTbHOM  KOHTYpE,  COJIEpIKaIleM

MOCJIEI0BATEIbHOE COEIMHEHHE PE3UCTOpa, KOHIAEHCATOpa U KATYIIKW UHAYKTUBHOCTH?
OO0bsicHUTE (PU3HUECKYIO KAPTUHY MPOUCXOASILETO SIBJICHMUS.

51. 3anummre auddepeHnnanbHoe ypaBHEHHE IEKTPUUECKUX KoJeOaHUi B KOHTYpe
C YYETOM 3aTyXaHHsl.

52. Uro Ha3bIBaeTcs JOOPOTHOCTBIO KOHTYpAa M Kak JOOPOTHOCTb COOTHOCHTCS C
HanpsbkeHusiMu Ha R, L, C ipu pe3onance?

53. Yro Takoe pezoHaHc TokoB? Hanpsoxenuii?

54, BriBenute 3akon Oma 11 e MEPEMEHHOTO TOKA.

55. Kak onpenensercs MrHOBEHHasi MOIIHOCTD B LIENIN NEpEMEHHOIO Toka? M3 kakux
yacTelt oHa, coctout? KakoB ux ¢puzndeckuit cMbici?

56. Yro Takoe BEKTOp HAMarHU4EHHOCTH U YEMY OH PaBeH?

S57. KakoBa cBsI3p Mexay WHAYKIHMEHW, HANpPsHYKEHHOCTHIO MAarHUTHOTO IOJIS,

HAMarHUYeHHOCThI0, MAarHUTHON BOCIPHUHMYUBOCTHIO M MAarHUTHOW MPOHHUIIAEMOCTHIO
Berecrsa’?
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58. Kakue  BemecTBa  HAa3bIBAIOTCS  JMAMarHeTHKaMHy,  [apaMarHETUKaMH,
¢deppomarnernkamu? KakoBbl M0 3HaKy W BelIMYMHE (MOPSIOK) HMX MAarHuUTHas
IPOHULIAEMOCTh?

59. UYro Takoe cruH 31ekTpoHa? YeMy oH paBeH?

60. Kak 00bsiICHUTD sIBJIEHHE MaMarHeTu3Ma, apamarieTusma’?

61. Yro Takoe JOMEHBI U oueMy (heppOMarHeTHK UMEET TIOMEHHYIO CTPYKTYpY?

62. Yro takoe netisa rucrepesuca gpeppomarseruka? OT yero 3aBUCUT €€ IUIOIab?

Paznen 4
1. 3anummmuTe ypaBHeHUs MakcBesuia B HHTETpaibHOU GopMme,

2. 3anummMTe BOJTHOBOE YpaBHEHHE ISl HEKOTOPOH pyHKIMH f.

3. JlokaxkuTe, 4TO 3JIEKTPOMArHUTHOE 10JIE PacIpOCTPaHSIETCs BOJIHOOOPa3HO.

4. Kak omnpenensercs JaBIeHUe 3J1EKTPOMAarHUTHON BOJIHBI?

5. YUTo Takoe nokasareib IpeIoMIIeHUs cpeibl (A0COIIOTHBIM U OTHOCUTEIbHBIN )?

6. Uro Takoe K03 (HUIIMEHT OTPAKEHUS, TPOITYCKaHHS?

7. 3anucath GOpPMYILy JUIsl CKOPOCTH CBETA B CPEZIE € MOKA3aTeNIeM IPEJIOMIICHHS N.

8. Kak BpIpaxkaeTcsi moKa3aTelb IPEIOMJICHHS CpEeIbl 4Yepe3 ee IUIJICKTPUYECKYI0 U

MarHUTHYIO IPOHULIAEMOCTh?
9. 3anmcats BeIpakeHHe A1 BeKTopa YMoBa-Iloiituara. Kakos ero ¢pusnveckuii cMpIci?

10. Uro Takoe MHTEHCUBHOCTH cBeTa? Kak cBsiz3aHa MHTEHCUBHOCTh C aMILTUTYIOU
BOJIHBI?

11. CdopmynurpoBaTh 3aKOH OTPaKEHUs CBETA.

12. 3anucaTh 3aKOH MPETOMIICHHS CBETA.

13. Uro Takoe CBETOBOI MOTOK, B YeM OH H3MepsieTcs?

14. Yro Takoe cuita CBETa, OCBEIICHHOCTh TOYEYHOT'0 UICTOYHUKA CBETa?

15. ChopmynupyiiTe 3aKOHBI TEOMETPUIECKON ONTHKH.

16. Kak popmynupyercs npuniun Oepma?

17. OObsacHUTE X0 Ty4yell B Ipu3Me,

18. Kakue nuH3b1 Ha3BIBAIOTCS COOMPAIOIIMMHU, PACCEUBAIOIIIMMHU?

19. HazoBute xapakrepHble OCH, TOYKU U IIIOCKOCTHU JIMH3BI.

20. BriBenute Gpopmyiny AUH3BL.

21. Kak nmoctpouts n3obpaxenue B chepruueckom 3epkaie?

22. Kaxk moctpouts n3o0pakeHue B INIOCKOM 3epKae?

23. UYro Takoe KOrepeHTHbIE UCTOUHUKU U BOJHBI?

24. B uem coctourt sBienue nHTepPEpeHIINH CBETA?

25. 3anucaTh, YeMy paBHa pa3HOCTh (a3 MEXKAY IBYMs BOJIHAMH, €CIH Pa3HOCTh X0/1a
MEXIy HUMH paBHA A.

26. YeMy [0MKHA paBHATbCA pa3HOCTh (a3 M pa3HOCTh XOAa MEXAY JABYMs
UHTEP(PEPUPYIOLUIUMH JTy4yaMH, YTOOBI B IaHHOH TOYKE HA0III01aJICsl MAKCUMYM (MUHUMYM)
UHTEHCUBHOCTH?

27. [TonyunTs Gopmymy JUIsl ONTHUECKON pa3HOCTU X0J1a Jy4eil npu uHTepdhepeHInn
B TOHKHUX IJICHKAX.

28. UYro Takoe muprHa HHTEp(HEPEeHIIMOHHOM MOJIOCHI?

29. UYro Takoe MmoyIockl paBHOTrO HakJIoHA? I'7ie OHM JIOKaIM30BaHbI?

30. Urto Takoe MmoJIOCkl PaBHOW TOJIIIMHBI? [71e OHY JIOKATH30BaHbI?

31. OOBsicHUTE paly’)KHYIO OKPAaCKy MBUIbHBIX Iy3bIpeil. [loueMy B HEKOTOpPBIX MeCTax
MY3BIPU TIPY OTPAKEHHUH OT HUX CBETA KaXKyTCsI YSPHBIMU?

32. VYkaxure, Kakue JTydd nHTepepupyroT npu odpazoBanuu kouer Herorona?

33. B uem coctourt sBienne nudpaxiuu ceera’?

34. B uyem cocrour npunuun Iroiirenca? Yem @peHenb ONOJHUI MPUHIMII

['oitrenca? ChopmynupoBars npuHimn [ roiirenca-®Openens.
35. UYem otnnyaercs qudpaxus Openens ot nudpakuuu Opaynrodepa?
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36. Kak ctposrcs 30ub1 @peHenst Ajisi CBETOBOM BOJIHBI OT TOYEYHOTI'O MCTOYHHMKA?
KakoBa gopma Takux 30H? KakoBo COOTHOIIEHUE UX TIJIOMIAACH?

37. Kak 00bsiICHUTD HaNM4YUe CBETIIOrO MATHA B LIEHTPE KAPTUHBI MPU JUPPAKIUH OT
TOYEYHOT'0 UCTOYHHUKA HA KPYIJIOM HEIPO3pauHOM dKpaHe?

38. 3anucarh pa3HOCTh X0 Ui ABYX KpalHUX Jiyuelt npu audpakuun OpayHrodepa
Ha OJIHOU LIEJIH.

39. Urto npeacrasiseT co0oit nudpakimoHHas pemerka?

40. Hanummre ycioBue riaBHBIX IU(GPAKIMOHHBIX MAaKCUMYMOB ISl PEIIETKH C
nepuoom d?

41. Kakoii cBeT Ha3bIBaeTcs MOJISIPU30BAHHBIM?

42. Uto Ttakoe yron bprocrepa? KakoBa mnossipuzanusi OTPa)KEHHOTO IOJ YIJIOM
Bbproctepa nyua?

43. B dyem cocTouT siBJIeHHE ABOMHOTO JTydenpesOMIICHUS ?

44, Kaxk o0bsicHsieTCs siBIeHUE JBOMHOTO JIy4enpeIoMICHUSs?

45, Cdopmynuposars 3aKk0oH Masroca.

46. B uem 3akmouaercs siBnenue quxpousma? Kak nenarorcs moiaspouib?

47. Kak ocymectBnsiercss W JUis 4Yero MpUMEHsSETCS SIBICHHUE HWCKYCCTBEHHOM
aHU30TpONUU?

48. B uem 3akmouaercs addext Dapanes?

49. Kaxkoe nznyueHnue Ha3bpIBatOT TEMJIOBBIM?

50. Uro Takoe sHEpreTHYecKas CBeTUMOCTh Tena?

ol. Uto Ha3bIBaeTCs U3J1ydaTelbHONU CIOCOOHOCTHIO Tesa?

52. Uto Ha3bIBaeTCS MOTIIOMIATENILHOM CITIOCOOHOCTRIO Tena? B kakux npegenax MOXKeT
MEHATHCS TOTJIOMIATEIbHAS CTIOCOOHOCTD PA3IUYHBIX TeJ1?

53. Urto Takoe abCOMOTHO YepHOE Teno? YKaKuTe crocoObl pearn3anuu abCcoIOTHO
YEPHOTO TeJla B OKCIIEpUMEHTE?

54, Chopmynuposats 3akoH Kupxroda /uis TermioBoro U3aydeHus»

55. Cdopmynuposats 3akoH Ctedana-bonpiimana.

56. CdopmynupoBaTh 3aK0H cMmelieHUs Buna.

S7. B uyem cymuocTs runotess! [1nanka?

58. KaxoBo BbIpaxkeHHe JJ1sl SHepTrUu KBaHTa cBeTa?

59. KaxkoBbl ocHOBHBIE 3aK0HBI (hOoTOIPdexTa?

60. Yro takoe "kpacHas rpanuna’ poroaddexra?

61. Hamucats u 00bsICHUTE ypaBHEHHE DWHIITEHA 1151 hoTodPdekTa.

62. Yro Takoe nuHuu bansmepa?

63. B uem cymnocTh Mogenu atoma Tomcona?

64. Yro npencrasinseT coboit Mosens atoma Pesephopra? CymiHOCTb €ro OnbITOB.

65. Cdhopmynupyiite moctynarsl bopa.

66. B uewm 3akmtouaercs runoresa ae bpoinsa?

67. KaxoB ¢u3nueckuii cMbICII HHTEHCUBHOCTH BOJIH 1€ bpoiinsa?

68. Cdhopmynupyiite npuHIMIT HeonpeaeneHHocTel I eiizendepra.

69. 3anummute ypaBuenue llpenunrepa.

70. Chopmynupyiire npunimn [laynu a5s aroma uiam Ipyro KBAHTOBOM CHCTEMBI.

71. W3 yero coctout nosiHas 3HEprust MOieKyibl? OObSICHUTE 3TH BUJIbI SHEPTUU.

7.2.  Tewms! noxnanos (pedepaton)
HE MPEeTyCMOTPEHBI MPOTrPAMMON JUCIUTUIUHBI

7.3.  Tewmbl nucbMeHHBIX PabOT (TUIIBI 3371a4)
JlaGopaTopHbie paOOTHI:
JlaGoparopHas padota Ne 1. «M3mMepuTenbHBIN TPAKTUKYM»
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Jlabopatopnass pabora Ne 2 «M3yuyeHue 3aKOHOB KHHEMAaTHKA U JTUHAMUKH
MOCTYIATEeILHOTO JIBHXKEHUS)

JlaboparopHas padota Ne 3 «I[IpoBepka 3aKk0oHa COXpaHEHUSI MOMEHTA UMITYJIbCa)
Jlaboparophas pabota Ne 4 «IIpoBepka Teopemsl [ 'tolirerca — llITeitHepa

JlaGopaTtopHas padota Ne 5. «Onpenenenrne yHUBEpCATbHOM ra30BOM MTOCTOSTHHOMY
JIaboparopHast pabota Ne 6 «OmnpeneneHue mokazaresns aanadaThl BO3TyXa»
JlabGopaTtopHas pabora Ne 7 «Omnpenenenue koddduimenTa BI3KOCTH BO3/IyXa METOJI0M
[Tyazeins»

JlaGoaropnas pabora Ne 8. «IIpoBepka 3akona Oma st ydacTtka 1ienu. MccnenoBanue
MOCJIEI0BATEIBLHOTO U NApAJIJICIIbHOTO COSUHEHHUS TPOBOTHUKOBY

JlaGoaropnas padota Ne 9. «3yuyeHrne MarHuTHOTO TIOJISI COJICHOU 1A

Jlaboatopnas padora Ne 10. «Onpenenenue GoKyCHOTO pacCTOSTHUS COOUPAIOIICH TMH3BI)
JlaGoaropnas padota Ne 11. «3yyeHue nudpakiiuOHHON PEIISTKI.

KontponbHast pabotra 1Mo mnpoBepKe TEOPETUYECKUX 3HAHMM — 1O BCEM TEMam, C

HCII0JIb30BAHHUEM YKA3aHHBIX BBIIIC KOHTPOJIBHBIX BOIIPOCOB.

7.4. OOpasen coaepaHus dK3aMEHAIMOHHOTO Owiera (IpW HaJIWYUH dK3aMeHa II0

JTUCLUTIIINHE)
3K3AMEHAHI/IOHHI)II71 BUJIET Ne 1

1. Dnextpuueckue 3apsiabpl. 3aKOH COXpaHEHUs 3apsija. BzaummonelicTBue 3apsigoB. 3aKOH
Kyiona u ero skcepuMeHTanbHas IpoBepKa.

2. OcHoBbl (poTomeTpuu. CBETOBOH MOTOK, CHJIa CBETa, OCBEIIEHHOCTh. OCHOBHOW 3aKOH
OCBEIIEHHOCTH.

3. Uemy paBen nepuon 0 audpakiMOHHON PELICTKH, €CIH PACCTOSHUEC MEXKIY 3CJICHBIMU
TUHUAMU pTYTH (A = 546 HM) B criekTpe Broporo nopsiaka Ax = 100 mM. Paccrosiaue ot
pEIIeTKH 710 SKpaHa a=1m.

8. PACTIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYUYAIOIIUECSH

OOmiast olleHKa 3HaHUM O00yyaroMMXCs MO JUCHUIUIMHE MpoBoauTcs no 100-OammbHON

IIKaJIe HUCXOJ W3 MaKCUMyMa, MpPHUBEACHHOro B Tabiuie Huxke. OpraHu3alioHHO-y4deOHas
paboTa B ayIWTOPUH OLIEHUBAETCS Ha OCHOBE TAKUX KPUTEPUEB KaK MOCEIAeMOCTb 3aHATHUM,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJHEHUE JIOMAIHUX 33JaHUi, aKTUBHOCTh BO BpeMs
NPOBE/IECHUS JIEKIMOHHBIX M NPAaKTUYECKUX 3aHATHH (ydacTHe B OOCYXJEHUH TEKYILEro Hu
MPONJICHHOI0 MaTepuaa, pelieHue 3ajad u T.11.).

ITo pe3ynbTatam paboThl B ceMecTpe oOyuaromuiicsi, HabpaBMii He MeHee 60 OaioB,

MMEET MpaBo MOIYYUTh OIEHKY (3aueT). Te, koro HaOpaHHbIE OaylIbl HE YCTPAaWBAIOT, CAAIOT
9K3aMeH (CHaroT MHIUBUAYaJIbHbIE 3aJJaHMs, BBINOJHAIOT 3aYETHYI0 KOHTPOJBHYIO paloTy).
MaxkcumansHoe KonmdecTBO O0ayuioB 3a sk3ameH — 100. Onenka 3a ceMecTp BBIUUCISETCS Kak
MaKCHMaJIbHasl U3 MOJYYEHHBIX 3a CEMECTP U Ha SK3aMEHE U BBICTABIISIETCS! COITIACHO MPUHITOMY
HOPAIKY.

8.1. Cemectp 1

Howmepa pasnenos Bunpl pabot Maxcumanbroe
KOJIMYECTBO OaJIJIOB
OpraHu3annoHHO-yueOHas paboTa B ayIMTOPHH 10
1 CamocrosTenbHas pabora 5
KoHTposbHbIe pabOThI IO NPAKTHKE 10
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KonTtpomnpHast pabota o TeOpeTH4ecKOMY

MaTepuany >
Opranu3annoHHO-y4eOHast paboTa B Ay TMTOPUH 10
CamocTosiTenbHas padboTa 5)
2 KonTponbHbIe paboThI IO MPAKTHKE 10
KonTtpomnbHas pabota o TeOpeTH4ecKoOMy 5
MaTepuany
NTOI'O 60
3ayer 40
OOt UTOT 3a CEMECTP 100
8.2. Cemectp 2
Howmepa pa3nenos Bunsr pabot Maxcumanboe
KOJINYECTBO 0AJIIOB
Opranu3annoHHO-y4eOHast paboTa B Ay TMTOPUH 10
CamocrosiTenbHas paboTa 5)
1 KoHTtposbHBIC pabOTHI MO TPAKTUKE 10
KonTpoipHas paboTa 1o TeOpeTHIESCKOMY 5
MaTepuany
Opraan3annoHHO-y4eOHas: padoTa B ayIMTOPHH 10
CamocTosiTenbHas paboTa 5
2 KoHTposbHBIC pabOTHI MO TPAKTUKE 10
KonTpoipHas paboTa 1o TeOpeTHIESCKOMY 5
MaTepuany
NTOI'O 60
DK3aMeH 40
OO1muii UTOT 32 CEMeCTp 100
CooTBeTcTBHE OAJIJIOB OLIEHKE
Orenka no naTu0auIbHON MIKaJe
KomuuecTtBo 6annos =
s 100 ECTS | DOxzamen, nuddepeHunpoBaHHBIN 3auer
3a4eT
90-100 A OTJINYHO 3a4TE€HO
80-89 B 3a4YTEHO
75-79 C XOpotto 3a4TE€HO
70-74 D 3a4TEHO
60-69 E YJIOBJICTBOPUTEIILHO -,
35-59 FX HE 3aUTEHO
0-34 F HEYJIOBJICTBOPUTEIHHO P,

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMIOB

B xoze peanu3anuy QUCHUILTAHBI HCIIOIB3YIOTCS CICTYIOIINE TOTIOTHUTEILHBIC METOIBI
00y4deHHs1, TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallii 00YJaroIInuXCs B
3aBUCUMOCTH OT UX MHAUBUIYATBHBIX OCOOCHHOCTEH:

1) JUTSL CIIETBIX U CIIA0O0BUISIINX

- JIEKIH 0()OPMIISIFOTCSI B BUIE SJIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C TIOMOIIBHIO
KOMIIBIOTEpA CO CIIEeUATN3UPOBAHHBIM MMPOTPaAaMMHBIM 00eCTICUeHHEM;
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- JUIs  BBIOJHEHUS  3aJaHMs  NpU  HEOOXOAMMOCTH  IPENOCTaBIIAETCS
YBEJIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAaHUE COOCTBEHHBIX YBEINUMBAIOIIUX
YCTPOMCTB;

— MUCHMEHHBIE 3a7]aHNs O(POPMIISIFOTCS YBETUYEHHBIM IIPH(PTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIIINX

— JEKIUH OOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

- IUCbMEHHBIE 3aJaHUs BBIITOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOH (opMe;

— 9K3aMEH TPOBOJUTCS B IHCHBMEHHOM (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHHUS.

3) JUISL JIUL] C HapYIIEHUSIMU OIIOPHO-JBUTATEIBHOTO arapara:

- JeKIUH 0O(OPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIbIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00ECIIEUEHUEM;

- IIUCbMEHHBIE 3aJaHUs BBIITOJIHAIOTCS Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (pOPME MIIM BBIMOJIHAIOTCS B THCbMEHHON
(dbopme Ha KOMITBIOTEPE.

[Tpu1 HEOOXOIMMOCTH MPETyCMATPUBACTCS YBETUUCHUE BPEMEHH IS TIOATOTOBKHU OTBETA.

IIponienypa  mpoBeAeHUs  NPOMEXKYTOUHOM — aTTecTalMu A8 OOydaroUIMXcCs
YCTaHaBIMBAaETCS € Y4YETOM HUX HUHAMBUAYAJIbHBIX ICUXO(PHU3NYECKMX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO HTAIIOB.

[IpoBenenne mnpoueaypbl OLICHMBAHUS PpE3YyJIbTaTOB OOyYeHHs JIOIYCKaeTcsi C
UCIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTENIbHBIX TEXHOIOTUH.

ObecneunBaercs A0CTYN K WH(GOPMAIIMOHHBIM U OMOIHOrpaduIeckuM pecypcaM B CETH
WutepHer Uil Kaxaoro oOydaromierocs B (opMmax, aJalTUPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0POBBSI ¥ BOCTIPHSITUS HHPOPMALIH:

1) JUTSL CHEMNBIX U CIIA00BUALINX

— B IICYaTHOHN (OpME yBETUUECHHBIM IIPU(PTOM;

— B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;

2) TS TIIYXHUX M CI1a00CIBIIIAIINX

— B IIEUaTHOH Qopme;

— B (hopMe AJIEKTPOHHOTO JOKYMEHTA.

3) 111 00yYaroIuXcs ¢ HapyIIEHUSIMU OIIOPHO-/IBUTaTeIbHOTO arapara:

— B Ie4aTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHME YUEBHOI'O ITPOLECCA

VY4eOHble 3aHATHS NPoOBOAATCSA B 4-M yuyeOHOM Kopmyce (r. Joneux, mp. TeaTpanbHbIi,
1. 13). Jlns npoBeeHus JIEKIMOHHBIX 3aHATUH TpeOyeTcst ayaAuTopusi, 000pyI0BaHHAs MEJIOBOU
WIM MapKepHOM JOCKOHM, MYJIbTUMEIUIHBIA MPOEKTOP M SKpaH, HOYTOYK, KOMILJIEKT y4eOHOM
MeOenu Ui CTyJIeHTOB, pabodyee MECTO MpernoiaBates, BbIxol B IHTEpHET — MPOBOIHOM MM C
ucroib3oBanueM Wi-Fi.

Jns  BBIONHEHMA  J1abopaTopHBIX  pabor  Tpebyercst  jabopaTopuu  Co
CHEeHAIN3UPOBAaHHBIM  000PYJOBaHMEM, KOTOpPO€ OTBEYAaeT COBPEMEHHBIM TpPeOOBaHUSAM
U poBOro 0Opa3oBaHUsA: UMEET B HATMUUH OOJIBIIOE KOJMYECTBO PA3TUUHBIX THIIOB JaTYHKOB,
KOTOpBIE TMOJKIIIOYAIOTCS K HOYTOyKy (IUIaHIIETY) M MO3BOJISIIOT OCYHIECTBIATH COOp
HKCIEPUMEHTANbHBIX JaHHBIX, TIpaUUYecKuil aHalnu3 JaHHBIX, pPELIeHHEe MaTeMaTUYEeCKUX
ypaBHEHUM, 00pabOTKY IKCIIEPUMEHTAIbHBIX TaHHBIX.

Jist caMOCTOSITETbHOM paboThl MCIONB3YIOTCS TEKCTOBBIE U 3JIEKTPOHHBIE PECYpCHI
Hayunoil O6uOiMOTEKH YyHUBEpPCUTETAa U JPYIMX ODJIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-MeTOIMUecKoe oOecreyeHne, MpPeACTaBICHHOE B Yy4eOHO-METOIUYECKOM KaOuHeTe
kadenpsl oOuiel Gpusuku u AuaakTuku pusuku (aya. 220).
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OOyuvaromuecs HMMEIOT BO3MOXXHOCTh HCIIOJIb30BaTh  y4yeOHble MaTepuanbl IO
TUCITUIIIMHE, pa3MmenieHHble Ha tiatrgopme Moodle LlenTpa mucTaHmuoHHOTO 00pazoBaHUs
®OI'BOY BO «loHI'Y». Ilpn u3ydeHUH AUCIUTIIMHBI PUMEHSIOTCS JIEKTPOHHOE OOY4YeHHE U
JTUCTAaHIIMOHHBIC 00pa30BaTENIbHBIC TEXHOJIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MIaTGOpPMbI  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISICTCS TEKYIIMHA KOHTPOJb 3HAHWU OOy4YalomIMXcs Ha OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENIbHOM pabOTHI.

11. PEKOMEHIAYEMAA JIMTEPATYPA

11.1. OcHoBHas nuTepaTypa
1. Cagenbe W.B. OOmwmit xypc ¢wm3uku, 1T 1 - M.: Hayka, 1977- 416 c.
http://www.ph4s.ru/kurs_ob_ph.html — Tekct: 35eKTPOHHBIA.
2. CasennseB U.B. Kypc obmeii pusuku. B 4 tomax. M.: KuoPyc, 2009. - 1856 c¢. — Tekcr:
HEIOCPEICTBEHHBIMN.
3. UeanoB B.K. Kypc o6mieit puzuku. YMIL| KO CH6HY, 2014
https://www.twirDX.com/file/2506309/ — TeKCT: 37eKTPOHHBIHA.
4. Cob6omns B.P.(pexn.) Obmas ¢pusuka. CoopHuk 3a1a4. - Munck: Bmineiimas mkona, 2015. - 456
c. https://www.twirpx.com/file/2274382/— TekcT: 31€KTPOHHBIIA.
5. Bonpkenmreitn B.C. CoopHuk 3a1a4 1o oduemy Kypey Gpusuku: Yued. nocodue ajs BTY30B.
- 12-e w3x. ucrp.- M.: Hayka, 1990,- 400 c. . — Tekcr: HenmocpeACTBEHHBIN
11.2. JlomonHUTENBHAS JIUTEPATYpa
6. SABopckmit B.M., Ilunckuit JI.LA. OcnoBbsl ¢u3uku: Yue6. B 2 1. T. 1. Mexanuka.
MonekynsapHas ¢usuka. Onekrpoaunnamuka/ Ilox pen HO.M.[uka.-5-¢ uzn., crepeor.-M:.
OU3SMATIIUT, 2003.-576¢.=ISBN5-9221- 0382-2hltDs://mav.allenn.onz/d/Dhvs/Dhvs61
tm — Tekcr: seKTpOHHBII.
7. CuByxun J.B. O0mwmii kypc ¢msuxum, T 1, 2- M.: Hayka, 1990- 526 c. . . — Tekcr:
HENOCPEICTBEHHBII
8. SBopckuit B.M., I[Tunckuit A.A. OcHoBsl ¢puzuku: Yue6. B 2 1. T. 2. Konebanus 1 BOJHBIL.
KBanToBas ¢usuka.dusuka sapa u snementapubix yactuna/ Ilox pen FO.U./Juka.-5-¢ u3n.,
crcpeot.-M:. DUBMATIINUT, 2003.-576¢. https://mav.alleng.Org/d/phvs/phvs61 .him — Tekcr:
JJIEKTPOHHBIN.
9. Cagemnbes U. B. Kypc ¢usukn: B 3 1.: yueOHOE mocoOue ISl CTYIEHTOB BY30B, 00yUJarOIInuXCst
[0 TEXHUYECKUM M TE€XHOJOTHYECKUM HAaIpaBlIeHUSM U crenuanbHocTaM. T. 1 : MexaHuka.
Monexynspaas pusuka / V. B. CaBenbes. . — TekcT: HeMoCpeI1CTBEHHBIN

12. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbuast 3JIEKTPOHHAS OndmMoTexa (H3Bb): dbenepanbHas
rocyiapcTBeHHass uH@popMmaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocynapcTBeHHass oubnmnoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:

01.09.2023). — PexumM jmoctymna: cBOOOIHbIH, moanucka. HeoOxoauma ycTaHOBKA MTPOrPaMMHOTO
oOecrieyeHus. — TeKCT: AIeKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas 6ubnuoreka: caifit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum gocTymna: i aBTOPU30B.
MOJIb30BaTeNe. —TeKCT: JEKTPOHHBIMN.

3. Hayunas snextponnas Oubnuoreka «KubOepJlenmukay: caiit / Accorumanms
«OTkpeiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
cBOOOHBIN. — TeKCT: ANEeKTPOHHBIH.

4, DNeKTpOHHO-ONOIMOTeUHAS cucreMa «JIaHby: [caiT]. — URL:

https://e.lanbook.com (mata o6Opamenus: 01.09.2023). — Pexxum jgoctyma: Juisi aBTOPU30B.
MOJIb30BaTese. — TEeKCT: 2JEKTPOHHBIMN.



http://www.ph4s.ru/kurs_ob_ph.html
https://www.twirdx.com/fiIe/2506309/
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https://mav.alleng.org/d/phvs/phvs61
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5. 9BC KOpaiitT: >nmekTpoHHas OMOIMOTEYHas cucTema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum noctymna: st aBTOPU30B.
nosb3oBaTesen. — TeKCT: 2JIeKTPOHHBI.

6. DIeKTPOHHO-0ubIuoTeunasi cucrema Jloul'Y: caiitr / ®I'BOY BO «/lonl'Y». —

Honenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
Joctyna: cBOOOIHBIN. — TeKCT: 31eKTPOHHBIM.
7. DuiekTPOHHBIN KaTajor Hayunoit OmOmmoreku Iounl'Y: pasgen caiita / Hb

Joul'Y. — Tekcr: anextponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara obpamenus: 01.09.2023). — Pexxum gocTyna: MOUCK CBOOOTHBIN, AJICKTPOHHBIC JOKYMEHTBI
— st monk3oBaresneit Jloul'y.

8. Duextponublii apxus JIouI'Y: pa3aen caiita/ Hb Jlonl'Y. — TekcT: 2eKTpOHHBIN
// OBC ouI'Y: caitr. — URL: http://repo.donnu.ru/ (nara obpamenusi: 01.09.2023). — Pexum
JOCTyTa: CBOOOTHBIM.

13. IIPOT'PAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (xopnopatusHas aunensus Jorl'Y Ne 46484614)

2. Microsoft Office (kopnoparuBnas nunensus o'y Ne 46472919)

3. Microsoft Visual Studio (suniensust nmporpammsl Dream Spark 11st BRICIINX Y4eOHBIX
3aBEICHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmmuuen3zuun GPL, Apache,
BSD ny1s1 cBO601HOTO TPOrpaMMHOT0 00ECTIEUeHHS ).
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