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1. HEJIM U 3AJAYU OCBOEHUSA JUCIUIIJIMHBbI

Hean ocBoeHUus1 JMCHMINIMHBI:CO3JAHUE OCHOBBI TEOPETHMYECKOM MOATOTOBKHU
Oyaymiero coenualucta W TOW (yHIAMEHTAIbHON KOMIIOHEHTBHI BBICIIETO TEXHUYECKOTO
o0pa3oBaHus, KOTOpas OyJeT criocoOCTBOBATh B AalIbHEHIIIEM OCBOCHHIO CAMbBIX Pa3HOOOPa3HBIX
WHXCHEPHBIX CTICIMATBLHOCTEH — B Pa3IMYHbIX 001aCTSIX TEXHUKH:

1. — ucnone3ys Bce BUIbI 3aHATHH (JEKIUU, CEMHHAPHI, Ja00OPaTOPHBIN MPAKTUKYM)
00eCreynTh CTPOro IMOCIEeN0BaTEeIbHOE, LEIbHOE W3NIOKEHHE (U3MKU, KaK HayKH, MOKa3aTh
IyOOKYIO B3aMMOCBSI3b PA3JINYHBIX €€ Pa3zelioB;

2. — COOOLIUTH CTYAEHTAaM OCHOBHBIC MPHUHIUIBI M 3aKOHBI (DU3MKH, a TaKXKe HX
MaTeMaTHYECKOE BbIPAKECHUE;
3. — TMO3HAKOMHTH CTY/ACHTOB C OCHOBHBIMH (DM3UUECKHMH SIBICHUSIMHU, METOJAMU HX

HAOJIIOJIEHUSI U SKCIIEPUMEHTAJIBHOIO MCCIEAOBAaHUSA, C OCHOBHBIMH METOJAMHU H3MEPEHUS
buznyecKuX BEIWYHMH, MPOCTEHIIMMU METOoJaMu OOpabOTKU pe3yiabTaTOB AKCIEPUMEHTa U
OCHOBHBIMH (PH3UICCKUMHU IPUOOPAMH;

4, — AaTb CTYACHTY SCHOC NPCACTABJIICHUC O I'paHUIAX MNPHUMCEHUMOCTH (1)I/ISI/IIIGCKI/IX
MO,Z[GJICI;'I U THITIOTC3,
5 — NoAroTOBUTL CTYACHTOB K HM3YYCHHIO pdaa 06meHaqumx JUCHUIIIINH,

MH)KEHEPHBIX CHEeIMaIbHOCTEH M JTUCHMIUIMH (TeopeTHyYecKas MEXaHHKa, CONpPOTHUBIICHHE
MaTepUasoB, NEKTPOTEXHUKA U T.11.);

6. — mokasarh CTy/IeHTaM, YTO (PU3UKa COCTABIIAET B HACTOALIEE BPEMs YHUBEPCAIbHYIO
0a3y TEXHUKH M UTO (U3HYECKHE IMPOLEecChl M SABJICHMUSA, KOTOPbIE CErofHs KaXXyTcs
HCIIPUMCHUMBIMHU B IIaHHOI\/JI obOiactu TCXHUKHU, 3aBTpa MOT'YT OKa3aTbCd B LHCHTPC HOBATOPCKUX
JOCTHOKEHUH 10600 MHKEeHepa.

3agaum ocBOCHHUS AMCHUILINHBI:

e (opmupoBaHHECHCTEMBl 3HAHWKA O (yHIAMEHTAIBHBIX (UINYECKUX 3aKOHAX U
MNpUHIMIIAx, JICKallruX B OCHOBC COBpeMeHHOfI (1)H31/I‘~IGCKOﬁ KapTUHbBI MHpA, W HABBIKOB
OPUMEHEHHS JTOM CHCTEMBl K pELICHHI0 TEXHHYECKHUX 3a/ad, CBS3aHHBIX ¢ Oyayei
poheccuoHaNbHOM e TeIbHOCTBIO;

e o0ecrieyeHUEe MEXIPEJAMETHBIX CBA3€H C OOIIETEXHHUYECKUMH U CIEHUAIbHBIMU
JUCLUIUINHAMY, TIOCPEACTBOM BKJIIOUEHUS KOHKPETHBIX CIEIHAJIBHBIX BOIPOCOB M 3a4ad B
nporpaMMy oOydeHus (Qu3MKe, peanuszanus NOpo(ecCHOHATbHON HaMpaBIEHHOCTH Yepes3
yueOHble TNpHUKIagHble (U3NYECKHe 3aJaud, 0e3 4Yero HEBO3MOXKHO YCIEIIHOE OBIJIAJICHHUE
HpO(i)CCCI/IOHaJ'IBHI)IMI/I S3HaHUSMU U YMCHHUAMU

e  (QopMHpOBaHUEOIPEICICHHBIX HABBIKOB SKCIIEPUMEHTATBHON PabOThI: BBIIBH)KEHUS
TUIOTE3bl, MOCTPOCHUS YIPOIIEHHBIX MOJENEH CIOXKHBIX MpPOIECCOB, OOpaOOTKM M aHajIu3a
OMBITHBIX JaHHBIX, CHOCOOOB OLIEHKM YHUCIECHHBIX 3HAUEHUH (QU3UYECKUX BEIMYMH U HX
MIOTPEUIHOCTEM.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

JucuuruinHa sBisieTcst 00s3aTeNbHOM M OTHOCUTCS K OOS3aTEIbHBIM JTUCIMITIIMHAM
BapuaTuBHOW dactu broka bl «/lucummumesl (MOAynu)» OCHOBHOM TpodecCHOHATBHON
obOpazoBatenpHOl  mporpammbl  (OIIOII), ycraHaBiuBaemoil — By3oM.J|aHHASTUCIUILTHHA
ABJIIETCS OJTHOM M3 OCHOBOIOJArarolUX TUCHUIUIMH B CHUCTEME IOATOTOBKH OakaiaBpa IO
Hanpasienuto 27.03.02 «Ynpasnenue kauectBoM». OHa OXBaThIBaeT MIUPOKUI KPYT MpodiieM u
JEKUT B OCHOBE IIOYTHM BCEX JUCHMIUIMH WHXXEHEPHOrO HAampaBieHHUs MOJITOTOBKU
CIEIUAJINCTOB.

Jucuunnuna untaercs B 1,2 u 3 cemectpax(Ha 1 u 2 xkypce) u 6azupyercst Ha OT/IEIbHbBIX
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KOMITOHEHTaX KOMIIETCHIMH, CPOPMHUPOBAHHBIX y OOYYaIOMIMXCS B XOJE M3Y4eHHS Kypca
($U3UKK 1 MaTEeMaTUKU B CPEIHEH IIKOJIE.

JInst oCBOGHHMSI TUCHMIUIMHBI CTYICHT JIOJDKEH MMETh CIICAYIOUIHE «BXOIHBIC» 3HAHUS,
YMEHUS, HABBIKK U KOMIIETCHIIHH

e 3HaHWe 0a30BBIX MOHATHH M ONpEAETICHUH OO0meH (HU3MKH, MMOTYyYeHHBIX B XOJE
U3y4YEHUS IIKOJIBHOTO Kypca (HU3UKH;

® yYMCHHE YHTATh YU€OHO-HAYUHYIO JTUTEPATYPY;

®  CHOCOOHOCTH HCIIONIB30BAaTh MATEMAaTHUSCKHH ammapaTr A pemeHus (U3MUECKUX
3a1ay;

® yMCHHME MPHUMEHATH MOJy4YaeMble HABBIKM Ui PEIICHHsS MPAKTHYECKUX 33134 B
pamKax J1abopaTOpHOIO IPAKTUKYMA;

e yMEHHE AaHAIN3UPOBATH PE3YJBTATHl SKCICPUMEHTa M HPOBOAUTH HEOOXOANMBIC
MaTEeMaTUYECKUE BEIYUCICHUS.

PesynbTaThl OCBOCHMS IUCIMILIMHBI OyAYT HEOOXOIMMBI Ul JaJbHEHIEro mporecca
0o0y4eHHUs] B paMKax IOITAHOrO (OPMUPOBAHUS KOMIETEHIMH TPH HM3YYCHHUHU CIEIYIOLIHX
CHEIHATbHBIX AUCIUTUINH:

Teopus BeposTHOCTEH M MaTeMaTHYeCKasi CTATHCTHKA
[ToaroroBka K cade U ca4ya rocy1apCTBEHHOTO 3K3aMeHa

3. IEPEYEHb [INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110 JUCHUIIJIMHE
MOAVYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIIBTATAMHU
OCBOEHMA OIIOIT

Hpouecc HU3YyYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/IC CJICAYIOMIUX KOMITCTCHIIUM:

Kon u
A IlepeyeHb MJIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHHUs MO AUCIHUILIHHE
HaHMeHOBaHHe
. (MOy.110), COOTHECEHHBIX ¢ HHAUKATOPAMH 0CTHKEHHS
peasiuzyemoii .
KOMIIeTeHIH
KOMIeTeHIHU
K-8y Crioco6HOCTE | 3yaTh: OCHOBHBIC IPHHIKIB M 3aKOHBI (DH3MKH, HX MATEMATHUCCKOE
HCIOJI30BATH BBIPDAKCHUE; TIPaHHULbl NPUMEHUMOCTH (DU3MYECKUX Mofened u
OCHOBHBIC 3aKOHBI | ryrore3; OCHOBHBIE (DM3MUYECKUE SBJICHUS, METObI UX HAOTIOACHUS U
CCTCCTBCHHOHAYYHBIX | sKcrIepiMEHTAIEHOTO WCCIIEOBAHHS; OCHOBHBIE METOJbI M3MEPEHHS
AHUCIHIUIAH B (bu3MYecKUX BEIMYMH, MpocTeie MeTobl 00paboTKH pe3ylbTaTOB
MPOQeCcCHOHANBHOM | skcrepiMenTa M OCHOBHBIE (H3HYECKHE TIPHOOPBL.
JEATENbHOCTH,
IPUMEHSATH METOIbI
P 5 YMeThb:IpaBUIIbHO UIAHHPOBATH 3KCIEPUMEHT TaK, YTOOBI TOYHOCTH
MaTeMaTHYEeCKOro o . :
U3MEPEHUH  COOTBETCTBOBAlA  IIOCTABIEHHOM  I€JIM;y4UTHIBATh
aHaIM3a u
BO3MOXKHOCTh CHCTEMAaTHUYECKHX ONIMOOK M IPUHUMATH MEPHI IS UX
MOJIETUPOBAHUS _
yCTpaHEHMs;aHAlIM3UPOBaTh PE3yJbTaThl OSKCIIEPUMEHTa M JeNaTh
NpaBWIbHBIE  BBIBOABL,OLCHUBATH  TOYHOCTH  OKOHYATEIHHOTO
pe3ysIbTaTa;BECTH 3alHMCh U3MEPEHUI M PAcueTOB aKKypaTHO, SICHO H
KpaTKO;pelIaTh THUIOBBIE 33/adl MO OCHOBHBIM pasjenaM (H3UKH,
UCIOJB3Ys] METObI MATEMATHYECKOTO aHAITH3a.
Baajgerb:MeToaMi  OKCIIEPUMEHTAIBHOIO HCCIIENOBaHUS B (U3HKe
(MIaHUpOBaHUE, TIOCTAHOBKA U 00pa00TKA IKCIICPHMEHTA).
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4. OBLIAA TPYJAOEMKOCTDH JUCIUIIJINHbI

4.1.00beM IMCHUILIMHBI B 3a4eTHBIX equHunax (Bcero) — 11 3E.

4.2.00beM TMCUMILUITHHBI M0 BHAaM yuyeOHO# padoThl (B Yacax):

KosmmuecTBo yacoB (popma 00yueHHI—0UHANA)
Buj yueOHoii pa6oThl Bcero no B T.4. 10 CeMeCcTpam
IUIAHY 1 2 3 4
KonTaktHas paborta 172 72 64 36 -
o0yuaroIuxcs ¢ mpenoaaBareaeM
AyIUTOpHBIC 3aHATHS: -
- ICKIIUU 86 36 32 18 -
- CEMHMHAapbl U IPAKTUYECKHE 52 18 16 18 -
3aHATHS
- mabopatopHbie pabOTHI, 34 18 16 - -
MIPAKTUKYMBI
CamocrosiTenbHas paboTa 116 36 44 36 -
dopma TeKyIero KOHTPOJIs TECTUPOBAHNE TECTUPOBAH | TECTUPOBAH | TECTUPOBAH -
3HAHUU U KOHTPOJIS ; He; He; He;
CaMOCTOSATENBHOMH PabOTHI: YCTHBIN YCTHBII YCTHBIH  [KOHTpP.paboT|
TECTUPOBAHUE, KOHTP. paboTa, onpoc, onpoc; onpoc; bl
KOILTOKBHYM, pedbepar u ap. (e KOHTP.paboT KOHTP.paOOTKOHTP.padoT|
MEHee 2 BUIOB) b b b
Kypcogas pabora - - - - -
Buner npomexxyrouHoi 108 36 36 36
aTTecTaluu (3K3aMeH, 3a4eT) (3x3ameH) | (3kx3aMeH | (3K3aMeH | (3K3aMeH
) ) )
Bcero yacoB no aucuunInHe 396 144 144 108 -
4.3.

4.4.ConepixaHue TUCHUILUINHBI (MOayJs).Pacnipenesienne 4acoB mo reMam u BHJIaM
yueOHO# padoThI:

®opma 00y4yeHus — ouHas

Buapl yueOHbIX 3aHATHH
A 0 e3a
YAUTOPHbIE 3aHATHSI T
NpakTH- | Jagopa- |3aHATHA B
CamocTo-| TeKyIero
HazBanmue pa3nesioB u Tem | Beero YecKHe [TOpHbIEpa] HHTEPaK-
. |ATeJbHasi| KOHTPOJIs
JIEKIIUY | 3AHSTHSA, |00THI,IPAa| THBHOI N
pabota | 3HaHUWIA
ceMHUHa- KTH- dhopme
pbl KYMBI
1. Mexauunka 30 10 5 45 15 9 KOHTP.pao;
YCTHBII
OInpoc
2. MonexyaspHas 27 8 4 4,5 1,5 9 KOHTp.pad;
dusuka YCTHBII
OIpoc
3. OcHOBBI 30 10 5 45 15 9 KOHTp.pab;
TEPMOJUHAMUKHU YCTHRIN
ornpoc
4. MexaHuyeckue 27 8 4 45 15 9 KOHT.pab;
Dopma A Crpanuia 5 u3z 24
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KOJICOaHUS U BOJIHBI YCTHBIH
ompoc
OK3amen no oucyuniune 36
5. DrekTpuyeckoe moJe 25 6 3 3 S) 8 KOHTP.pab;
YCTHBIN
orpoc
6. DIEeKTpUYECKUI TOK 29 7 4 4 5 9 KOHTP.pat;
YCTHBIN
orpoc
7. MaraeTusm 26 6 3 3 5 9 KOHTP.pad;
YCTHBIH
o1poc
8. DnekTpoMarHuTHOE 26 7 3 3 4 9 KOHTp.pad;
noze, YCTHBIH
orpoc
3JIEKTPOMAarHUTHBIC
BOJIHBI
9. OcHoOBBI 26 6 3 3 5 9 KOHTP.pab;
dboromerpun, YCTHEIH
ompoc
reoMeTpHYECKast
OIITHKA, OCHOBBI
BOJIHOBOM OITHKHU
IK3amern no oucyuniume 36
10.KBanToBast mpupoa 14 3 4 - - 7 KOHTP.pab.
U3ITyYCHUS
11. ATOMHBIE CIICKTPBI, 13 3 3 - - 7 KOHTP.pab.
MOJICJIH aToMa
12.0OcHOBEI KBAaHTOBOM 18 6 4 - - 8 KOHTp.pad.
(105637091
13. Atomuas dusuka 13 3 3 - - 7 KOHTP.pab.
14. SInepHas gusuka 14 3 4 - - 7 KOHT.pao.
DK3amen no oucyuniume 36
UTOIO: 306 | 86 | 52 | 3 | 3 | 116 | -

5. COAEP)KAHME JUCHUIIJIMHBI (MOAYJISA)

Tema 1.Mexanuka

Cucrembl orcuera. [loHsATus O mnpocTtpaHcTBe M BpeMeHH. KuHeMaTHka NpOU3BOJIBHOTO
nBrkeHus. CKOpOCTh M YCKOPEHHE INPOM3BOJIBHOTO JBHXKEHMS. JlMHaMMKa MaTepuaibHOU
TOYKHM, TOCTYNATEJIbHOTO M  BpAIATEIBHOIO JBMXKEHMS TBEpHOro Tena. JluHamuka
BpaIllaTEIbHOTO JIBUKEHUS MaTepHalbHOM TOoukd. 3akoHbl HeroToHa. Macca. Cuna. mnynsc.
Oneprusi. Mexanudeckass padora. MomrHocts. KuneTnyeckas W TOTCHI[MATIbHAS JHEPTHS.
3akoHbl coxpaHeHus. KoHcepBaTMBHBIE W JMCCHUIIATUBHBIE CHJBL. 3aKOH COXPAaHEHUS
MEXaHUYECKOM SHepruu. 3aKOH COXpPaHEHHUs TOJHOW »HHEepruu. AOCOIIOTHO yIpPyrud u
Heynpyruil ynapel. HeuwnepuumanbHble cuctemsl orcuera. Cwiibl nmHepuuu. MHepruanbHble
cucTteMbl. MexaHW4ecKuid TPHUHIMN OTHOCHTENbHOCTH. I[IpeoOpazoBanusi ['ammes. Teopema
CJI0’KE€HHUsI CKOPOCTEM.

Tema 2.MouekyaspHas pusnka
[Ipeamer wu  MeTOABI MOJNEKYJSIpHOW  (u3uKH. TepMOIWHAMHYECKHE COCTOSHUA U
TEPMOJMHAMUYECKUE TapaMeTpbl. OKCIEPUMEHTAJIbHBIE Ta30Bbl€ 3aKOHBL. Y paBHEHUE
COCTOSIHUSI HJieanbHOro raza. OCHOBHOE YpaBHEHHME MOJEKYISIPHO-KUHETHUECKOH Teopuun
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uaeanbHOro rasa. PacmpenencHre MakcBesuia 4uciia MOJCKYI 0 CKopocTsMm. CpemHsist AIruHA
cBOoOOAHOTO TIpoOera. PeasibHbIE ra3bl, )KUIAKOCTH, TBEPIbIC TENA.

Tema 3.OcHOBBI TEPMOAUHAMUKH
MKT. HWneanvnpiii raz. CreneHu cBoOonabl. BHyTpeHHsiss sHeprus rasza. IlepBoe Havaio
TepMonuHamMuKH. Paborta raza mpu u3MeHeHuu ero ooObema. TeruioeMmkocThb. [Ipumenenue
IIEPBOr0 Hayajla TEPMOJUMHAMMKM K H30IpoueccaM. OHTponusa. TeruioBele MallWHBI.
[uknmnueckne mnpoueccel. Lukn Kapuo. Bropoe nawamo tepmomunamuku. OOpaTtumbie
npoueccsl. Cuibl M OTCHIMAIIBHAS SHEPTU MEXMOJIEKYJIIPHBIX B3aUMOJEHCTBUN. YpaBHEHUE
Ban-pep-Baainbca.

Tema 4.Ko/1e0aHus U BOJHBI
'apMonnueckne KkojeOaHWs. YpaBHEHHE TapMOHMYECKMX KosebOanuil. ['paduueckoe
U300paXeHNEe TapMOHHMYECKOTO KOJIEOATEIBbHOTO JBMKEHHUS. OHEPTrUs TapMOHUYECKOTO
KOJIe0ATeIbHOTO JIBIOKCHHMSI MaTepHUaIbHOM TOYKH. [ apMOHHMYECKHH OCHMILIATOP. Bums
MasATHUKOB. CJIO)K€HHE TapMOHHYECKUX KojebaHui. durypsl Jluccaxy, Ouenus. 3aTyxaromiye
koneOanusi. BoinykaeHHble konebanus. Pezonanc. Ympyrue BomHbl. MexaHH3M BOJHOBOTO
JBIDKECHUSI. Y paBHEHHE Oeryiei BOJIHBI.

Tema 5.97exkTpuyeckoe noJe.
3akoH Kynona. HanpshkeHHOCTh M MOTEHIMA JIEKTPUUECKOTO IO0JIsA, JUHUHN HaIPSKEHHOCTH.
[IpuHuun cynepno3suuuu dIeKTpudeckux nosiei. Teopema ['aycca uist BEKTOpa HANPsS)KEHHOCTH
aneKkTpuueckoro mnois. PaGora cun snextpocratmueckoro mnoss. CBsi3b HAINPSDKEHHOCTH U
IIOTEHIMAJIA, SKBUIIOTCHIIMAIbHBIEC IOBEPXHOCTH.
[Tonsspuzanuss QUAJIEKTPUKOB. BHIBI IHANEKTPUKOB, CErHETORIEKTPUKH, IbE30IEKTPUKH.
Bekrop nosspuzanuu. MHayKIUA 3JIEKTPUYECKOro mouist. JIudiieKTpudeckas MpOHULAEMOCTh U
BOCIIpUUMYMBOCTBE. TeopeMma ["aycca [uist HaNPSKEHHOCTH 3JleKTpudeckoro noss. Ilpenomiienne
JIMHUH SJIEKTPUYECKOTO0 T0JI HAa IPAHMIIE pa3ziesa ABYX JUICKTPUKOB.
ITpoBOAHMKHN BO BHELIHEM 2JIEKTpHUECKOM noje. KoHaeHcaTopsl, cOeAMHEHNE KOHAEHCATOPOB.
DHeprus CUCTEMBI 3aps10B. DHEPrHsl 3apsSKEHHOIO MPOBOJHUKA U 3apsHDKEHHOTO KOHAEHCATOpA.
OHeprus MEKTPUYECKOTO MOJISL.

Tema 6. D1eKTPHYECKHUI TOK.

Onektpuueckuid Tok. Cumna u miotHocth Toka. JDJIC. 3akon Oma (A OAHOPOJHOTO U
HEOJJHOPOAHOTO y4acTka 1emnu), 3akoH Oma B auddepenuunanshoit popme. ConpoTHUBICHHE.
3akoH [xoynga-Jlenna. Coenqunenue pesucropoB. MomrHocts Toka u KI1/I ucrounuxka. I1pasuna
Kupxrodga.

[TpoBOAHMKH, U30JIATOPHI U MOJYIPOBOJHUKH — OCHOBBI 30HHON Teopuu. Dddekt Xomna. p-n-
nepexoj B MOJYINPOBOHUKAX.

Tox B anekTposuTax (dJaeKTpoiin3, 3akoH Papanes). Tok B razax (BUABI Ta30BOTO pa3psia).
[Tepemennslit Tok. Pe3oHaHc TOKOB. MOIIHOCTD B IIETIH IEPEMEHHOTO TOKA.

OnekTpuueckue konedaHus (CBOOOIHBIE, 3aTyXaIOLIUE U BHIHYKICHHbIE).

Tema 7.Maruerusm.
BzaumopeiictBue TOkoB. MarnutHoe mnoJsie. MarHuTHas MHAYKUWS, JIMHUM MarHUTHOM
nHAyKnun. 3akoH buo-Casapa. Llupkynanus BekTopa MarHuTHOM uHAyKIuu. Ilone comenonpa.
Marnetuku, ¢eppomardeTusM. HamarHudeHHOCTh. HampsokeHHOCTh MAarHUTHOTO — TOJIS.
[upkynsamuss BEKTOpa HANpPsSHKEHHOCTH MAarHUTHOro mnosist.  IlpenomieHue JWHWAKA MarHUTHOU
VHIYKIIMY Ha TPaHULIE pa3/ielia IByX MarHeTHUKOB.
Cuna Amnepa. Cupa Jlopenna. Bzaumopeiicteue n1Byx TokoB. KOHTYp ¢ TOKOM B MarHUTHOM
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oJIe.

SABnenue anexrpoMarHuTHON MHAYKUMU. DJC muaykumu. WHayktuBHOCTh. CaMOMHAYKLUS.
B3aumnas nanyknus. Tokn 3aMbIKaHUS ¥ pa3MbIKaHUS LEIN.

JIBHKEeHHE 3apsKEHHBIX YaCTULl B MATHUTHOM I10JIE.

Tema 8.3J’[eKTp0MaFHHTHO€ moJie, 3JJCKTPOMArHuTHbIC BOJIHBI.

BuxpeBoe anextpuueckoe mosie. Tok cMemieHus. DJIEKTPOMAarHUTHOE TIoJie. YpaBHEHUS
Makcemna. BoiHoBoe ypaBHeHue. Ilockasi 3J€KTpOMarHUTHAs BOJHA. DHEPrUsi U MMITYJIbC
9JICKTPOMAruHuTHOI'O ITOJIA.

Tema 9. OcHoBbl poToOMeTpHuH. 3aKOHBI FreoMeTpHYecKoil onTHKH. OCHOBBI BOJTHOBOM
ONTHKH.
CaetoBoil motok. oToMeTpUUECKHE BETUUNHBI U €MHUIIBI.
[Mpunmun ®epma. 3akoHBl OTpaxeHUss W mpenomieHus. [Iperomienune Ha chepudeckoi
noBepxHocTu. Chepuueckue 3epkaia U TOHKUE JUH3BL [IpuMepsl mocTpoeHus n300pakeHui B
TOHKHX JINH3aX.
Untepdepenus ceera. OmbiT HOnra. [lomockl paBHOM TONIMUHBI M PaBHOTO HAaKJIOHA.
Hudpakmus cBera. dudpakmus Dpenens, meron 30 Dpenens. JAudpakuus Opaynrodepa.
[Monspuzanus. Jucrnepcus, 3aBUCKIMOCTbD ITOKA3aTels MPEJIOMIICHHSI OT YaCTOTHI.

Tema 10.KBanTOBasi NpUpoOIAa U3JIYUYECHHUS.
TermutoBoe u3nydenue. 3akoH Kupxroda. 3akonsl Credana-bonbimana u cmemieHus BuHa.
®opmynsl Panes-/xunca u Buna 1715 crieKTpaibHON TNIOTHOCTH SHEPTeTUYECKOW CBETUMOCTH.
Y®-karactpoda. Ksanter [lnanka u dopmyna Ilnanka. Buemmnuit ¢ortosddexr. 3akoHsl
CroneroBa. YpaBHeHue DWHIITeHHA A BHemHero ¢orodddekra.Macca u ummynbe (HoToHA.
Oddexr Komnrona. EAMHCTBO KOPIMYCKYISPHBIX W BOJIHOBBIX CBOWMCTB AJIEKTPOMArHUTHOTO
U3Ty4EHUs.

Tema 11.ATomMHBIE criekTpbl. Moaenu aToma.

Mopenu aroma Tomcona u Pezepdopna. Paccessaue Pesepdopaa. [lnanerapnas moaens
atoMa u e€ HepocTaTku.CriekTp Bonopozaa. CekTpaibHble TMHUM U cepud.AToM bopa. YcioBue
kBaHToBaHus bopa. [loctynatel bopa. DHeprernyueckuii CieKTp BOAOPOIONOA0OHOTO aToMa.

Tema 12.KBantoBas ¢pusuka.

KopnyckynspHo-BOJIHOBOW Ayanu3M CBOMCTB BemiecTBa. Bonnbsl Jle bpoitng. DkcnepuMeHTsl,
JIOKa3bIBAIOIINE  KOPIYCKYJISPHO-BOJIHOBOM  ayanmu3Mm  cBoiictBa  yacTull.COOTHOIIEHHE
HeomnpeaenéHHocTe u ero cMeicia.BonHoBas ¢yHkuus, e€ cBoiicTBa M €€ CTaTUCTUYECKUH
cMbica. [IpuHuun coorBercTBus. ['ammnbToHmaH. YpaBHenue lllpeaunrepa: cranmoHapHoe H
BpeMeHHOe. YacTuia B OTHOMEPHOI NIPSIMOYTOJIBHOM NMOTEHIMAIBHON siME. 3a/laya O 4acTULE B
OECKOHEYHO TIYOOKOW MPSIMOYTOJBHOM TOTEHIMATBHON SIME, SHEPTeTHUECKHI CIEeKTp 3TOU
YacTUIbl U BEPOATHOCTH €€ HAXO0XKACHUS B pa3HBIX 4acTAX sAMbLIloTeHIManbHBIE AMBI U
noTeHLMadbHble Oapbepsl. [IpoxoxkieHne JyacTullbl Yepe NOoTeHIMalbHbIN Oapbep (Ha mpuMepe
onHOMepHOro Oapbepa). Koapduument npospaunoctu Oapbepa.JIMHEHHBI TapMOHUYECKUI
OCUMJUIITOP B KBaHTOBOW MexaHuke.MomeHT wummynbca. CoOCTBEHHbIE 3HAYEHUS U
coOcTBeHHBIe (YHKIMH MOMeHTa ummynbca.CrnuH. Onepatop cnuHa. CoOCTBEHHBIE 3HAUYEHUS
omneparopa cnrHa. [1oTHBII MEXaHMYeCKUT MOMEHT 4acTHUIlbl. DepMUOHBI U 0O30HBI.

Tema 13.ATomHas pusuka.
AToM BoJoOpoJa B KBaHTOBOM MexaHuke. YpaBHeHue lllpenunrepa nans aroma Boaopoja.
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KBaHTOBBIE 4YMCIa M UX CMbICH. BonHOBBIE (QYHKLIMM M SHEPreTMYECKHH CIEKTp aTomMa
BOOOpOaA. TO)KI[GCTBGHHOCTL JaCTHULl, NOPUHOUII HEPA3JINIYUMOCTU OAHWHAKOBBIX YaCTHUII.
[Mpunuun Ilaynu. 3anogHeHHe HHEPreTUUECKUX YPOBHEH (SJIEKTPOHHBIX 00O0JIOYEK) B aToMe.
Ilepnonnueckas cucrema 3jeMeHTOB MenneneeBa. MOJIEKyJbl: BUIbl XUMUYECKON CBS3H,
BaJICHTHOCTb, TEPMBI, MYJIbTUILUIETHOCTb. MOJIEKYJIIPHBIE CIIEKTPBHI.

Tema 14.5Inepuas pusuka.
Mopenu crpoenus sjapa atoma. Hykionsl. SnepHsie cuibsl 1 ux cBoiicTBa. M3oTonbl. DHeprus
cBs3M U JedekT Mmacchl. PaaMoakTHBHOCTh. 3aKOH paJMOaKTUBHOrO pacmana. Ilepuon
nojypacmnaaa. AKTUBHOCTb U30TomA. SlnepHbie peakuuu. Anbda- u 6era-pacna.

JIeKIMOHHBIIT KypC TMpennoiaraeT CHUCTEMAaTH3WPOBAaHHOE H3JIOKCHHE OCHOBHBIX
BOMPOCOB y4eOHOW IUCHMIUIMHBI M JOJDKEH JaBaTh HauOONBIIUN 00beM HHPOpMALUU U
obecrieunBarh Oojiee riryOOKOe MOHMMAaHUE YYEOHBIX BOIPOCOB TPH 3HAYUTEIHHO MEHBIINX
3arparax BPEMEHH, YeM 3TO TpeOyeTcst OONBIIMHCTBY CTYIEHTOB HA CAMOCTOSITEIbHOE N3yUeHHE
Mmarepuarna.

6. TEMbI IPAKTUYECKHAX U CEMUHAPCKHUX 3AHATUI

Tema 1. Mexanuka

®dopma npoBEECHUS — CEMHUHAP.

Pemrenne 3amad o paszaenam:

- KHHEMAaTHKa [TOCTYAaTEIbHOIO U BPAILATEILHOTO IBU)KEHUE;

- BTOpo# 3akoH HproTOHA;

- 3aKOHBI COXPAHEHHUS UMITYJIbCA U DHEPIUU;

- MOMEHT UHEPLIUH, OCHOBHOE YpaBHEHUS BPALATEIbHOTO IBUKEHUS.
Tema 2.MouexkyaspHas puznka

dopma NpoBEACHUS — CEMHUHAP.

Pemenue 3anay no pasnenam:

- MKT, 6apometpuueckas ¢hopmya;

- pacnpenenenne Makcsesuia.

Tema 3.0cHOBBI TEPMOAUHAMUKH

®dopma npoBEIEHNS — CEMHUHAP.

Pemrenne 3amad o paszaenam:

- H30IIpoLeccel, ypaBHeHne MenneneeBa-Kianelipona;

- paboTa npu pacUIMpPEeHUN Ta3a, BHYTPEHHSS SHEPrusl, IEpPBOE HaYaJI0 TEPMOJIUHAMUKY;
- TEIJIOEMKOCTB, SHTPOIHUS, BTOPOE HAYaJI0 TEPMOJIUHAMUKH, LIUKJIBL;
- peasibHbIE ra3bl, ypaBHeHHe Ban-nep-Baanbca.

Tema 4.KosieO0anust 1 BOJIHbBI

dopma NpoBeACHUS — CEMHUHAP.

Pemenue 3anay no pasznenam:

- ypaBHEHHE TapMOHMYECKUX KojeOaHuM, 3aryxawliue KoyieOaHUs, BBIHYKICHHBIC
KosieOaHusl, pe30HAHC;

- cloXkeHue kKosebanuid, purypsl Jlnccaxy;

- BOJIHBI, ypaBHEeHHUE OeryIeil BOJIHBI.

Tema 5.9nexkTpHUecKoe noJie

®opma NpoBENEHNS — CEMHUHAP.

Pemenue 3amad no pasznenam:

- 3aK0oH KysnoHa, npuHIKI CyNepno3ULNY;
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- Teopema ['aycca i 3JeKTpUYECKOro oI,

- EMKOCTb, KOHJIEHCATOPBI, SHEPTHs JIEKTPUUECKOT0 OIS

- TPaHUYHbBIE YCIIOBHS HA TPaHULIE PA3/eNa IBYX TUAJIEKTPUKOB.
Tema 6. DneKTpHYECKHI TOK

dopma NpoBeAECHUS — CEMHUHAp.

Pewenune 3amad o paszaenam:

- 3akoH OMa, coequHeHne pe3ncTopoB; npasuia Kupxroda;

- 3ak0H Jlxoynsa-Jlenua;

- IEPEMEHHBINA TOK;

Tema 7.Marnerusm

dopma NpoBeAECHUS — CEMHUHAp.

Pewmenue 3amau o paszaenam:

- 3ak0oH buo-CaBapa, cuiia Amnepa;

- 3aKoH Papanes 1 ANEKTPOMarHuTHOM HHIYKIINY;

- CAMOMHIYKLIMSI; TOKY 3aMbIKaHMS U pa3MbIKaHUs LIETIH;

- TEOPEMBI O LIUPKYIISLUH JIJIs1 BEKTOPOB MAarHUTHOW MHAYKIIMU U HAPS)KEHHOCTH;

- RLC-konTyp.

Tema 8.JsiekTpOoMaruuTHoOE 10JI€, 3JIeKTPOMArHUTHbIE BOJIHBI

®opma nNpoBeACHUS — CEMHUHAp.

Pewmrenne 3amau o paszaenam:

- ypaBHeHus MakcBenia;

- OMB.

Tema 9. OcHoBbl ¢oToMeTpru. 3aKOHbBI TreoMeTPpHYECKO ONTHKH. (OCHOBBI

BOJIHOBOM ONITHMKH

®opma npoBeACHUS — CEMHUHAp.

Pemrenne 3amau o paszaenam:

- TOHKHE JINH3bI, 3aKOHBI FEOMETPUUYECKON ONTUKH;

- OCHOBBI ()OTOMETPHH.

- uaTep¢epenus B onbiTe FOHra; naTepdepeHus B TOHKUX MIIEHKaX, Kojblia HeloToHa;

- 30HbI Openens;

- TUdpakLys Ha HeJU U Ha TU(PaKIIMOHHOMN peIéTKe;

- IUcnepcus cBeTa

Tema 10.KBanTOBasi NpUpoOAa U3JTyYeHHS

dopma NpoBeACHUS — CEMHUHAP.

Pemenue 3anay no pasnenam:

-TeIJI0BOE u3inydyeHue, popmyina [lnanka;

- hoToapdexr;

- 3¢ pext KomnToHa, CBS3b KOPIYCKYJISPHBIX U BOJTHOBBIX CBOMCTB U3JIyUECHHUSL.

Tema 11.ATomHBIe ciekTpbl. Momenu aToma

dopma NpoBeACHUS — CEMHUHAP.

Pemenue 3ana4 no pasznenam:

- atroM bopa, crieKTpsl BOJOPOAOTIOJO0HBIX aTOMOB;

- IMHUM, CEPUU U NIEPEXO/IbI B TOMHBIX CIIEKTpaxX.

Tema 12.KBanToBas puzuka

®opma NpoBEAECHUS — CEMHUHAP.

Pemenue 3amad o pasnuenam:

- uHa BosiHbI [le bpoiis;

- IIPUHLUII HEONPEAEIEHHOCTH;

- BOJIHOBast (PyHKIMS, €€ CBOMCTBA U CTATUCTUYECKHUI CMBICIL.
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-ypaBHeHue lllpenunrepa, yacTuipl B MOTEHUUAIBHBIX SIMaX, MPOXOXKICHUE YACTHUIL
4yepes MOTCHINAIBLHBIN Oapbep.

Tema 13.ATomHas pusuka

dopma poBEACHUSA — CEMHUHAP.

Pewenune 3amau no paszuenam:

- OpOUTANTBHBI MOMEHT UMITYJIbCA, CIIUH ¥ IMOJTHBI MEXaHUYECKUII MOMEHT;
-3aII0JIHEHUE AJIGKTPOHHBIX O0O0JIoueK B arome, npuHuun Ilaynu; paspeméHHble U
3aMpeIEHHBIE TIEPEXOAbI; TEPMBI.

Tema 14.5Inepuas pusuka

dopma poBEACHUSA — CEMHUHAP.

Pewenne 3amau no paszuenam:

- e eKT Macchl ¥ SHEPTHsI CBA3H;

- 3aKOH PaJIMOAKTUBHOT'O pacnaja;

- iZIepHBIE peaKkiuy; aabda-, 0eTa- 1 raMmmMa-u3aydeHue.

[lpakTuyeckne  (CeMUHAPCKHUE  3aHATHS)  MPEACTABISAIOT  COOOM  JeTaln3aIuio
JEKIIMOHHOTO TEOPETHUYECKOro MaTepuaja, MpOBOIATCS B LENSIX 3aKpelyieHus Kypca u
OXBaTBIBAIOT BCE OCHOBHBIE Pa3/ICIbl.

OcHOBHOI (hopMOIi TPOBEIEHUS CEMUHAPOB M MIPAKTUYECKUX 3aHATHH ABJISIETCS pelIeHue
3agad. B oOs3aHHOCTM mpenojaBaTens BXOAAT: OKa3aHHME METOJMYECKOM IIOMOIIM U
KOHCYJIFTUPOBaHHE CTYAECHTOB I10 COOTBETCTBYIOIIUM TEMaM Kypca.

AKTHBHOCTB Ha MPAKTUYCCKUX 3aHATUAX OLUCHMUBACTCA 110 CICAYIOINM KPUTCPUAM:

e peleHue 3aJa4 y JOCKH,;
® CaMOCTOSITEIbHOE PEIIEHHUE 3a/1a4 BO BpeMsI KOHTPOJIBHBIX paboT.

7. JIABOPATOPHBIE PABOTBI, IIPAKTUKYMbI

Tema 1. MexaHnuka

dopma npoBeieHus — J1abopaTopHbIe pabOTHI.

3ansTue 1.

JlaGopatopHas pabota «/3yueHne 3aKOHOB PaBHOYCKOPEHHOTO JABHXKEHHS.

Bonpocel o TeMe (117151 00CYXI€HHS Ha 3aHATUH, TSI CAMOCTOSITEILHOTO U3YUCHHUS).

1. MarepuanbHas Touka. Mexanuueckoe npuxkenue. Cucrema orcuera. [loctynarensnoe
JIBHKEHHE. PaBHOMEpHOE ABMKEHNE, pABHOYCKOPEHHOE M PABHO3aMEUICHHOE JIBUKECHHUE.
Tpaexropus. Panuyc-sBektop. IIpoliieHHbli myTh. BekTop nepemenieHus.

2. MraoBeHHasi cKOopocTb. CpeHssl CKOPOCTh. Y CKOpPEHHUE.

3. 3akonsl Hetorona. Cuna TpeHus.

3ansTue 2.

JlaGopatopHas pabota «/3yueHne 3aKOHOB Bpall[aTeIbHOTO ABUKEHUSD.

Bonpocel o Teme (117151 00CYXI€HHS Ha 3aHATUH, TSI CAMOCTOSITEILHOTO U3YUCHUS ).

1. Bekrop yrioBoil ckopocTH. YTrioBoe yckopeHue. CBs3b YIJIOBOW M JMHEMHON CKOPOCTH,
CBSI3b JJMHEHHOTO U YIVIOBOI'O YCKOPEHHUSI.

2. Teopema ['tolirenca-1lItelinepa. OCHOBHOE ypaBHEHNE AMHAMUKH BPALATEIbHOTO IBUKEHUS
(oOrmmuit 1 YacTHBIN BU). 3aKOH COXPAaHEHUS MOMEHTA UMITYJIbCa. 3aKOH U3MEHEHUS MOMEHTA
uMIyiabca cucteMbl. KuHeTnueckas sHEprus BpalaTeIbHOTO IBHKEHUS.

3ausatue 3

JlaGopatopHas pabota «MasaTHUK MakcBesiay.

Bonpocel o Teme (117151 00CYXICHHS Ha 3aHATHH, JIsI CAMOCTOSTEITLHOTO U3YUCHUS).

1. A6comoTHO TBepaoe Teno. Bpamarenshnoe nuxenue. Och Bpamienus. Llentp mace TBEproro
TeJa U CUCTEMBI MAaTEpUAIbHBIX TOYeK. MOMEHT criibl. MOMEHT MMIyibca. MOMEHT MHEPLIHH.
®opmyna MOMEHTa HHEPLIUU.
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Tema 2.Mouekyasipuasi pusnka

dopma npoBeeHus — J1abopaTopHbIE paObOTHI.

3aunsarue 1.

JlaGopatopHas padota «CTaTHCTHUECKUE pacCTpeieTICHUS B MOJICKYIISIPHON (DU3HKEY.

Bonpocsl mo Teme (17151 00CYXI€HHSI HA 3aHATUH, JUISI CAMOCTOSATEIBHOTO U3Y4EHUS).

1. OcHoBBI TEOpHUM BepossTHOCTHU. Pacnipenenenne Makcseiia 1 €ero CBOMCTBA.

Tema 3.0cHOBBI TEPMOAMHAMMUKH

®opma npoBeeHus — J1abopaToOpHbIE paOOTHI.

3ansarue 1.

JlabGopaTtopHas pabota «OrnpeaesieHne OTHOIIEHUS MOJISPHBIX TEIJIOEMKOCTEH ra30By.

Bonpocsl mo Teme (17151 00CYX/I€HHSI HA 3aHATUH, JUISI CAMOCTOSATEIBHOTO U3Y4EHUS).

1. TemioeMKOCTb Te€a, MOJIIPHAs U YAEIbHas TEIIOEMKOCTb. TemI0EMKOCTh B pa3IMUHbIX
n3onporeccax. CooTHomenue Maiiepa.

2. AnnabatHslii iporiecc u ero cBoicTra. [lokasarens aguadaTsl U €ro CBS3b C YUCIOM CTETIeHEeH
cBOOO/IbI MOJIEKYJI MJI€AJIBHOTO I'a3a.

3ausrtue 2.

JlaGopatopHass paborta «l3yuyeHHe B3aUMOCBS3M MEX]y JaBlI€HHEM U O0bEMOM TIa3a Ipu
IIOCTOSITHHOW TEMIIEpaType».

Bonpocsl mo Teme (17151 00CYXI€HHsI HA 3aHATUH, JUISI CAMOCTOSATEIBHOTO U3Y4YEHUS).

1. Temnora, BHyTpeHHsisi SHeprusi U pabora Traza mpu pacummpenun. llepBoe Hauvano
TepMoiuHaMHKH. [lepBoe Hayano TepMOJMHAMUKH B U30MPOLIECCAX.

3ansTue 3.

JlaGopatopHas pabota «3yueHre n30XopHOro mporiecca.

Bonpockl o TeMe (117151 00CY>XI€HHS Ha 3aHATUH, TSI CAMOCTOSITEILHOTO U3YUCHHUS ).

1. M3omporiecchl: U30TepMUYECKUN, U30XOPHBIH, n300apHbIid. PaboTa u M3MeHeHne 3Hepruu BO
BCEX M30IIpolieccax.

Tema 4.KoJsie0anus 1 BOJHBI

dopma npoBeeHus — J1abopaTOpHBIE PaOOTHI.

3ansTue 1.

JlaGopaTopHast pabota «OrmpejeneHne YCKOPEHUs CBOOOJHOTO TMAJIEHUS C TOMOIIBIO
MaTeMaTHYECKOro MasiTHUKA.

Bonpocsl o Teme (17151 00CYXASHUS HA 3aHSITUH, JJI1 CAMOCTOSITEIbHOTO U3y4EHUs).

1. Konebanus. ['apmonnueckue konedanus. AMIUIMTYa, epuo, Gasza, HadyanbHas ¢asa,
yacToTa. BeiHyX1eHHBIE U cBOOOAHBIE KoJleOaHus. Pe3oHaHc.

Tema S.2uexkTpudeckoe moJie

®dopma npoBeeHUs — 1abopaTopHbIe PabOTHI.

3ansTue 1.

JlaboparopHas paboTa «IKCHEPUMEHTAIBHOE OMNPENCIICHUE PpacCHpeeeHUs HanpsKEHHOCTU
AIIEKTPUUYECKOTO TIOJISI CUCTEMBI SJIEKTPUUECKUX 3apsI0BY.

Bonpochl o Teme (117151 00CYXA€HUS HAa 3aHATUH, 1711 CAMOCTOSITEILHOTO U3yUYEHHUS).

1. Toueunsiit 3apsn. [IpoGubiil 3apsn. 3akon Kynona. HampsbkeHHOCTP M MOTEHLMAI
AIIEKTPUYECKOTO TOJISI, TMHUM HANPSHKEHHOCTH.

2. Ipunuun cynepno3unuu 3nekTpuueckux moneid. Teopema Taycca mans  BekTopa
HANPSDKEHHOCTH AJIEKTPUYECKOTO TOJIS.

3. PabGora cun osnekrpocraruyeckoro mois. CBsA3p HANPsSHKEHHOCTH U IMOTEHLHMAa,
OKBUTIOTEHIHAIHHBIE TOBEPXHOCTH.

Tema 6. D1eKTpHYECKHI TOK

®dopma npoBeeHUs — 1ab0paTOpHBIC PabOTHI.

3ansTue 1.

JlaGopaTtopHnas padota «IIpaBuna Kurpxroday.
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Bonpocsl o Teme (17151 00CYXKACHHS HAa 3aHATUH, IJIS1 CAMOCTOSITEILHOTO U3yUYEHHUS).

1. DnexTpudeckas 1emnb. Y3el, BEeTBb U KOHTYD dnekTpuueckoit nemu. [Ipasuna Kupxroda.
3aunsartue 2.

JlaboparopHas padota «3MepeHre CONPOTUBIEHUS ¢ TOMOIIbIO MOCTa IIOCTOSIHHOT'O TOKa.
Bonpocsl o Teme (17151 00CYXKACHHS HAa 3aHATUH, IJIS1 CAMOCTOSITEIILHOTO U3yUYEHHUS).

1. Onekrpuueckuii Tok. Cwina u mnotHocth Toka. Hampspkenue. DJIC. 3akon Oma (mis
OJIHOPOJAHOTO W HEOJHOPOAHOIO YydYacTKa LeNu, JUIs TMOJHOM uenu), 3akoH Owma B
g depeHmanbHoR Gopme.

2. ConpotuBienue. YaenbHoe comnpotuBieHue. dusmyeckas npupoga CONPOTHBICHUS B
Metauiax. 3akoH Jxoyns-Jlenna. CoerHeHNE pe3UCTOPOB.

Tema 7.Marnverusm

dopma npoBeeHus — J1abopaTopHbIE paObOTHI.

3aunsarue 1.

Jlaboparopnas pabora «OnpeneneHrne TOpU30HTATHPHONW COCTABISIONICH UHIYKIIMA MAarHUTHOTO
TIOJISL 3EMITU.

Bomnpockl o TeMe (117151 00CYKJI€HUS Ha 3aHATUH, ISl CAMOCTOSITEIILHOTO U3YUCHHUS).

1. 3akoHn Awmnepa. MarHuTHas WHIYKIUS, JUHUM MAarHUTHOW WHAYKUWU. [IpuHImn
CYINEPHO3UIMH JUIsl MATHUTHBIX nosiel. 3akoH buo-Casapa-Jlamacca.

2. TeopemMa O NHMPKYJISIUH A7 BEKTOpa MAarHUTHOW HWHAYKUMUA. MarHutHas WHIYKIHS
0OECKOHEYHOT0 MPSMOTO MPOBOJIHUKA C TOKOM.

3. MoMeHT, 1eMCTBYIOIIMI HAa KOHTYP C TOKOM B MarHUTHOM I10J1€. MarHuTHbIII MOMEHT.

Tema 8.9siekTpOMarHuTHOeE 10Ji€, 3J1eKTPOMATHUTHbIE BOJIHBI

®opma npoBeeHUs — T1ab0paTOpHbIE padOTHI.

3ausrue 1.

JlaboparopHas paboTa «IaeKTpoMarHuTHele koliebanus B BLC-KoHType».

Bonpockl o TeMe (117151 00CYXI€HHS Ha 3aHATUH, TSI CAMOCTOSITEILHOTO U3YUCHHUS ).

1. BeiHyxaeHHble diekTpuueckue kKosnebanuss B LC-koHType. AMIUTUTYIHO-4aCTOTHAsS
3aBUCUMOCTb.

2. BuxpeBoe snekrpuueckoe moie. Tok cmemieHHs. DJIEKTPOMarHuTHOE IoJjie. Y paBHEHUS
Makcgemia. BoiHOBOE ypaBHEHHE.

Tema 9. OcHoBbl Qoromerpun. 3aKOHbI reoMeTpuuyeckoi onTHKH. OCHOBBI BOJHOBOI
ONTUKU

®dopma npoBeeHNs — TabopaTOpHbIE padOTHI.

3ausrue 1.

JlaboparopHas pabora «OmpenereHne ToKa3aTels TMPEIOMIICHHs CTeKJIa C IOMOIIBIO
MHUKPOCKOTIa».

Bonpocsl o Teme (17151 0OCYXACHHS HAa 3aHATUU, TSI CAMOCTOSITETHHOTO U3yUYEHHUS).

1. JIyuy. Yerblpe TJIaBHBIX 3aKOoHa reoMerpuueckod ontuku. [lpunuun ®epma. OnTudeckas
JUIMHA TyTH. AOCONIOTHBII W OTHOCHTENbHBIA TOKa3aTelb MperoMieHus. [ paHUIlbI
MPUMEHUMOCTH T€OMETPUIECKOM ONTHUKH.

3aunsartue 2.

JlaGopaTtopHnas pabora «@oToMeTpudeckrue n3meperus Ha ckambe OC-My.

Bonpochl o Teme (17151 0OCYXXACHHS HAa 3aHATUU, TSI CAMOCTOSITETFHOTO U3yUEHHUS).

1. OcHoBHBIE (HOTOMETPUUYECKHE TIOHSATHSA, BEJIWYUHBI W E€IWHUIBI U WX CBI3b C
SHEPreTUYECKUMHU.

JIaGopatopHble pabOThI PEICTABIISAIOT U3 ceOs MPOBEACHUE CTYIEHTAMU YKCIIEPUMEHTOB
MO0 3aJJaHHOM TEeMAaTUKE C TOCJenylomeld 0o0padOTKOW M aHAIW30M TIONYYECHHBIX JIaHHBIX.
Kaxnas palGora mnpakTHKymMa TakXe BKJIIOYAeT YCTHBIM ONPOC CTYAEHTOB IO TeMaMm,
HEINOCPEICTBEHHO CBSI3aHHBIM C TEMaMH JJAOOPaTOPHBIX padoT.
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AKTHBHOCTh Ha JIaDOpaTOPHOM MPAKTUKyME OLEHUBACTCS MO CIEIYIOIIUM
KPUTEPUSIM:
e OTBETHI HA BOIPOCHL, IpejIaracMbie MpernoaaBaTeiem;
®  BBINOJIHEHHUE HKCIIEPUMEHTOB-YIIPAXKHEHUN B paMKaX TeM JIabOpaTOPHBIX padoT.

JlaHHble 3aHATUS NPOBEPSIOT CTEIIEHD BJIa/ICHUS TEOPETUUECKUM MaTEPUAIOM, IOMOIatl0T
3aKpeNUTh TEOPETUUECKUE 3HAHUS IOCPEICTBOM HIUTIOCTPALIUU Ha PeabHbIX IpUMeEpax, a
Takxke (POPMUPYIOT HaBBIKHU IMOATOTOBKHU M MPOBEACHUS SKCIIEPUMEHTAa U 00pabOTKHU ero
JTAHHBIX.

8. TEMATUKA KYPCOBBIX, KOHTPOJIbBHbIX PABOT, PE®@EPATOB

KypcoBble, koHTpoibHBIE pabOThl U pedepaTbl HE MPEAYCMOTPEHBI Y4EOHBIM
IUTAHOM.

9. HEPEYEHb BOITIPOCOB K 9K3AMEHY

1. MarepuanbHas Touka. Mexanndyeckoe JaBmwkeHue. Cucrema  oTcueTa.
[ToctynarensHoe nBUkKEHHE. PaBHOMEpHOE BUKEHUE, PABHOYCKOPEHHOE U PABHO3AMEJICHHOE
neuxkenue. Tpaekrtopus. Paamyc-exktop. Ilpoitmennsiii mnyts. Ilepemerienune (BeKkTOp
HEePEMELIECHUS).

2. MrHoBeHHass ckopocTb. CpenHsst ckopocTb. Yckopenwe. HopmanbHoe
TaHreHLMadbHOE yckopeHue. KpuBuszHa Tpaekropuu. Paauyc KpuUBHU3HBI TpPaeKTOPHUHU.
PaBHOMepHOE, paBHO3aMEIJICHHOE U PABHOYCKOPEHHOE JIBUYKEHHUE.

3. JIBuKeHHE 1O OKPY)KHOCTH. BekTop yrioBoil cKOpOCTH. YTJIOBOE YCKOPEHHE.
CBsI3b YIJI0BOI U JTMHEHHON CKOPOCTH, CBSA3b JIMHEHHOIO U YTJIOBOTO YCKOPEHHMSL.

4. NnepumanpHple cucteMbl orcuera. [lepBblil, BTopoil (0OLIMI M YacTHBIN BHUI) U
Tperuil 3akoHbl HetoToHa. ['panulisl npumeHeHus 3akoHoB HproToHa.

5. HWmnynec. 3aKkOH COXpaHEHHS UMIYJbCa. 3aKOH M3MEHEHHUS HMIIYJIbCa.
AGCONIOTHO yNpyTruil ¥ aOCOMOTHO HEYNPYTUH yAaphl.

6. Mexannueckas pabora. IlomHas wmexanuueckas sHeprus. Kunetnueckas u
noTeHIMaabHas sSHeprus. ['paduyeckoe npencraBieHue sHepruu. IloTeHUManbHBIE SIMBI U
Oapbepbl. 3aKOH COXpaHEHHUs TIOJHOW MeXaHWueckol »dHepruu. KoHcepBaTuBHBIE U
HEKOHCEPBATUBHBIE CUJIBI (TIPUMEPHI).

7. 3aKOH BCEMUPHOIO TATOTeHMs. ['paBUTallMOHHbBIE HAINPSHKEHHOCTh U MOTEHLHUAN,
uX CBsA3b. JIMHUM HanmpsOKEHHOCTH TPaBUTAlMOHHOTO Mo (cujioBble JUHMHK). [IpuHIIMD
CYNEPIIO3UIMU TPAaBUTAIMOHHBIX NoJel. KocmMudeckne CKOpOCTH.

8. Heunepuumanbhele cucTeMbl OTcuéTa W cuiabl HMHepuuu: cuia Kopuonuca,
LEHTPOOEKHasl CUJla, CUJIa MHEPLIMH, CBSI3aHHAsI C IMTOCTYNATEIbHBIM JIBUKEHHEM C YCKOPEHUEM,
CHWJIa MHEPLIMH, CBSA3aHHAsl C HEPAaBHOMEPHBIM BPAILATENIbHBIM JIBUKEHUEM.

9. AGcomoTHO TBepioe Teno. Bpamarensnoe asmxenue. Ock BpamieHus. Llentp macc
TBEPAOIO TEJIa U CUCTEMBI MaTEpUAIbHBIX TOYEK. MOMEHT cuiibl. MOMEHT nMiyibca. MOMEHT
uHepuuu. GopMysia MOMEHTa MHEPLUMH (11 CUCTEMBbl MAaTEPHAJIbHBIX TOYEK U HENPEPHIBHOTO
Tena).

10.  Teopema  I'roiirenca-llltelinepa.  OCHOBHOE  ypaBHEHHE  JUHAMHKHU
BpalaTeIbHOIO IBM)KEHUS (OOIIMHA M YacTHBIA BHUJ). 3aKOH COXpAaHEHHS MOMEHTA MMITYJIbCA.
3aKOH W3MEHEHUS MOMEHTa HMIyJlbca CUCTeMbl. KuHeTHueckas HSHEprusi BpalaTeIbHOTO
JIBUKECHUS.

11. Konebanus. ['apmonnueckue koneOanus. AMIUIUTYIa, IEpUoJ, pa3a, HadaIbHas
¢daza, uacrtota. BpiHyXIeHHble U cBOOOAHBIE KoseOaHus. CBOOOAHbBIE He3aTyxarolue
kosie0aHus (ypaBHEHHE KoJeOaHUN U ero pelieHue).
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12. CBobGoanbie 3aTyxaromue KojieOaHusi (ypaBHEHHE KOJICOAHWH W €ro pEIICHHE).
Koadduiment 3aryxanus. BeiHy)aeHHBIE 3aTyxarone kKojeOaHus (ypaBHEHHE KoJeOaHWH U
€ro peleHue ¢ MIOMOLIbI BEKTOPHBIX AUarpamm). PezoHanc.

13. Cnoxenue KoneOGaHUi, NPOUCXOAALIMA BIOJb OJHOTO HANpAaBJICHUS, C
OJIMHAKOBBIMM 4YacTOTaMH M Pa3HbIMM aMIUIMTYAaMU M HadajibHbIMM (a3amu. buenus.
Crnoxenue KojneOaHWH, MPOUCXOIAIIMX BO B3aUMHO MEPIEHAUKYISPHBIX HAIpaBICHUSX C
OIMHAKOBOU YaCTOTOH.

14. Bonnsl. [IpononbHble M ONEPEUHBIX BOIHBI. Y paBHEHUE IUIOCKOM BOJIHBL. [{nnHa
BOJIHBI. BOJIHOBOI BEKTOpP M BOJIHOBOE 4YMCIO M €ro CBs3b C AnuHOW BoJHBL. daszoBasg u
IPYIIIOBast CKOPOCTHU BOJIHBI.

15. TlpeoOpazoBanus ['amuies, NPUHIOMII OTHOCHTEIBHOCTH [ amwmies, 3aKoH
CIIOKEHUSI CKOpocTeii B Kiaccuueckod ¢usuke. IlocTymaTel crnenuanbHOW — TEOpUU
oTHocuTesnbHOCTU. [IpeoOpazoBanus JlopeHna M uX HpelesbHBIA Iepexoa B ImpeoOpa3oBaHUs
[amunes. CnenctBus u3 mpeoOpazoBaHuil JlopeHma. DHEprusi U UMIYNIBC B PEIATUBUCTCKOM
buzuke.

16. Iloxxoasl TEPMOAMHAMUKHA M MOJIEKYISIpHOH (usuku. WpeanbHbld ra3 U ero
OTIMYMsl OT pearbHOro. OCHOBHBIE IOJIOKEHUS MOJEKYJIIPHO-KMHETHUUYECKOW Teopuu. Yucio
crereHeil cBoOoapl. Teopema O paBHOpacHpeleNeHHH JSHEPrud IO CTENEHSM CBOOOIBI
uaealbHOrO Tras3a. MakpomapameTpsl (TemmepaTrypa, JaBiieHHe, O00beM, IUIOTHOCTb,
KOHLEHTpalus). YpaBHEHHE COCTOSHUS UAECAIBHOTO ra3a.

17. PaBHOBecHOe cocrosiHue. HyneBoe Hauano TepMoauHaMHMKU. PaBHOBecHbIE
nporecchl. M30mporieccsl: M30TEPMHUYSCKUN, U30XOPHBIN, n300apHbId. Pabota M m3MeHeHUe
SHEPrUU BO BCEX M30IPOLIECCaX.

18. AnmabarHelii mporiecc u ero cBoiictBa. [lokazaTens agmabaTbl U €ro CBS3b C
YUCIOM CTerneHed CBOOOAbl HACATbHOIO Tra3a, a TaKKe C MOJSIPHBIMU TEIIOEMKOCTSIMH.
VYpaBuenue anuabatel. PaboTa 1 n3MeHeHNe BHYTPEHHEH SHEPTUH B aInadaTHOM IIpoliecce.

19. TennoeMKocTh Tejla, MOJSPHAs U YAEIbHAs TEIUIOEMKOCTb. TEIUIOEMKOCTh B
pasnuuHbIX u3omnporieccax. Coornomenue Maitepa. [lonurponudeckuit mpoiecc.

20. TemnoTta (KONIMYECTBO TEIUIOTHI), BHYTPEHHSsS SHEprus M paboTa rasa IpH
pacuupenun. IlepBoe Hawano TepmonnHamukd. IlepBoe Hadano TepMOAMHAMUKH B
U30IIpOLIECCaAX.

21. Bropoe nauano tepmoauHamuku (popmynupoku Kiaysumyca, KenbBuHa u c
TOUKH 3peHus BeyHoro asurarens). [ukn. Huxn Kapuo. KITJ TernoBoit ManmHs.

22. Ornuuusi uaealbHOToO Trasa oT peanbHoro. Otnuums raza Ban-nep-Baanbca ot
pEaIbHOTO. YPAaBHEHMsI COCTOSIHMS MICABHOTO rasa M rasa Ban-nep-Baansca. M3oTepma rasa
Ban-nep-Baanbca. [lnarpamma cocTossHUl. AHOMalbHbIE COCTOSIHUS (IIEPEOXIIaXKIEHHBIN nap u
neperperas *HJIKOCTb).

23. Dutponusi. CBA3b SHTPONUU C TEIUIOTOM. DHTPOIHUS B PA3IUYHBIX IMPOIIECCAX.
N303HTpOnuiiHkIH mporecc. Bropoe Hayano TepMoIMHAMUKH B SHTPOITUIHON (GOpMYIHpPOBKE.

24. OcHoBBI TEOpHUH BeposSITHOCTH. Pacnipenenenre MakcBesia v ero cBocTBa.

25. bapomerpuueckass ¢opmyna. Pacnpenenenus bonsimana u Makcema-
bonpmaHa.

26. Toueunslii 3apsia. [IpoOusii 3apsin. 3akon Kynona. HanpskeHHOCTD W OTEHIMAT
ANEKTPUYECKOTO NOJISA, TMHUU HAIPSKEHHOCTH.

27. 1lpuHuun cynepno3suuuu snekTpudeckux noiuei. Teopema ["aycca st BekTopa
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MTOJISL.

28. PaboTa cui 31eKTpOCTaTUUecKOro mojst. CBsA3b HANPSDKEHHOCTH U MOTEHIUAIA,
HKBUITOTEHIIMAJIbHBIE TOBEPXHOCTH.

29. [llondpuzauus JOUAIEKTPUKOB. BHIBI JHMAIEKTPUKOB M MEXaHHU3MBI HX
nossipu3anuu. CerHeTo3IeKTPUKH, NEeTIIs rucTepesuca. [1be30amexTpukn.
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30. Bekrop mnomspuzamuu. WMHAyKIMS 3JI€KTpUYECcKOro modjs. Juanexkrpuueckas
IIPOHULIAEMOCTh U BOCIIpUUMYMBOCTh. Teopema ["aycca [1s1 BeKTOpa MOJspU3aLIY.

31. Teopema I'aycca mjist MHIYKIMU 3IEKTPUUECKOTO MOJA. ['paHUYHbIEC YCIOBUS Ha
IpaHuLE pa3jiena IByX JUIEKTPUKOB.

32. IIpoBOOHUKK BO BHEIIHEM JJIEKTpHueckoM Tosie. CBOOOIHBIN M CBS3aHHBIN
3apsapl. YCJIOBHE paBHOBECHS Uil MpoBOAHMKA. Hampspk€HHOCTH TOJS  CHApyXH OT
MPOBO/IHHKA.

33. KonjaeHcaropbl, BUABI KOHACHCATOPOB MO (GopMe OOKIAIOK. DIEKTPOEMKOCTD.
CoennHeHre KOHACHCATOPOB.

34. DHeprus cucTeMbl 3apsAI0B. DHEPIUsl 3apsSKEHHOTO ITPOBOJHUKA U 3apSAKEHHOTO
KoHAeHcaTopa. OObEMHAS TUIOTHOCTh YHEPTHH IEKTPUUYECKOTO TOJISL.

35. Dnexkrtpuueckuii Tok. Cuia U IIIOTHOCTh TOKa. CBs3b IUIOTHOCTU TOKa CO
ckopoctbio 3apsnoB. Hampspkenwe. DJIC. 3akon Oma (i1 OXHOPOJHOTO W HEOJIHOPOJHOTO
y4dacTKa ey, IS TOJTHOH 1ien ), 3akoH OMa B tuddepeHnmanbHoi hopme.

36. ConpotuBnenue. VYnenbHoe compotupieHue. Dusuueckas  npupoaa
COMpOTHUBIIEHUS B MeTailnax. 3akoH [[xoyns-Jlenna. Coenqunenue pe3auctopoB. MOITHOCTh TOKA.

37. DnexTpuuekas Ienb. Y3el, BETBb U KOHTYp ayekTpuyeckoil menu. [IpaBuia
Kupxroga.

38. Tox B namekTponutax (dmekTponn3, 3akoH Dapanes) U TOK B Tazax (BUIbI
paspsina).

39. CoboaubIe 3aryxaromue koiebanus B LC-koHType (ypaBHEHUE U €r0 pPelIeHue).
Koaddumment 3aryxanus, JorapuMuueckuid JEKpEMEHT 3aTyXaHus, JOOPOTHOCTE.
CobcTBeHHast 4aCcTOTa KOHTYpA.

40. BwinyxzaeHHbIe ayekTpuueckue konebanuss B LC-koHType (ypaBHEHHE U €ro
pemienue). Pesonanc B LC-koHType. AMIUIMTYAHOE 3HAYEHHE CHIIBI TOKA. AMILTUTYIHO-
YacTOTHAs 3aBUCUMOCTb.

41. Ilepemennsiii Tok. KBazucranmonapusie TOKU. [lepeMeHHbIN TOK, TEKYIIUNA Yepe3
KAaTylUIKy, U IIEPEMEHHBIM TOK, TEKYIIHMH 4epe3 KoHAeHcaTop. IlepeMeHHBII TOK Ha ydacTKe
LIENHU, COJEp)KalleM KaTyllKy, KOHJEHCAaTOop M pe3ucTop. PeakTHBHBIE CONPOTHUBIICHUS.
Cwmemenne Toka U HampsbkeHust 1o ¢asze. IlonHoe comporuBienue (umneaanc). MoOMHOCTh
NIEPEMEHHOT0 TOKA U JEHCTBYIOLIEE HANIPSKECHUE.

42. B3aumojeiicTBue ABYX TOKOB (3akoH Ammepa). MarHuTHas MHAYKUUSA, JTUHUU
MarHuTHOM MHAyKuuu. [IpuHIMN cyneprno3unmu Ajis MarHUTHBIX nojieil. 3akoH buo-Casapa-
Jlanmacca (st TOHKOTO MPOBOJIHUKA, AJIsL CPEIbl U JJIs ABUKYIIETOCS 3aps/ia).

43. Teopema ['aycca ang BEeKTOpa MarHMUTHOM MHAYKUUU. TeopeMa O LHUPKYISALNU
JUISL BEKTOpA MarHUTHOM MHIYKIIMK. MarauTHas HHIYKIMS OECKOHEYHOIO IPSIMOTO ITPOBOAHHKA
C TOKOM.

44. MoOMEHT, AEWUCTBYIOIIMM Ha KOHTYp C TOKOM B MarHUTHOM Iosie. MarHuTHBIH
MOMEHT.

45. Marnetuku. Buasl marHetnkoB. @eppoMarHeTM3M M eI THCTEpe3uca.
MukpoToku (aToMapHbIE/MONEKYISPHbBIC) TOKM W TOKM MPOBOJAUMOCTU. MeXaHU3MBbI
HaMarHWYMUBaHUS Pa3HBIX BUOB MAarHETHKOB.

46. HamaramueHHOCTb. MaruuTHasi MpOHUIAEMOCTh U BOCIIPUUMYHMBOCTh. Teopema
MUAPKYJSIITAN BEKTOpPAa HAMarHUMYEHHOCTH.

47. HanpsikeHHOCTh MarHUTHOTO 1oJsi. CBsI3b HANPSKEHHOCTH, HAMarHUYEHHOCTH U
UHAYKIWU. [{UpKymsiust BEKTOpa HANPsHKEHHOCTH MarHUTHOTO TOJs. [ paHWYHBIE YCIIOBUS HA
rpaHUIIE pa3zelia JBYX MarHeTUKOB.

48. Cuna Ammnepa. Cuna Jlopenma. Pabora, coBepmiaemass MarHUTHBIM TIOJIEM HaJ
KOHTYPOM C TOKOM. J[BM)KEHHE 3apsKeHHOW 4YacTHUIlbl B MAarHUTHOM ToJie (€C/IM YacTHIIbI
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BJIETACT MEPHEHIUKYISIPHO JIMHUAM HUHIAYKIUH U TOJ YIJIOM K JUHHUSAM UHAYKIHH). DPPexT
Xosna.

49. SBnenue snexkrpoMarHuTHOW WHAYKUIMHU. DJC wmuaykuuu. 3akon Dapanes s
anekTpoMarHuTHOM uHaykiuu. [IpaBuno Jlenna. WunykrtuBHocTh. CaMomHaykius. Bzanmnas
WHIYKIUS.

50. Tok 3aMbIKaHUS U pa3MbIKAHUS LIENU. DHEPIUs MarHUTHOrO MOJS BUTKA WIN
Karymku. O0bEMHAS MJIOTHOCTh SHEPTUU MAarHUTHOTO TTOJISL.

51. BuxpeBoe anekrtpuyeckoe mnosne. TOK cMeUIeHHs. JJNEKTPOMAarHUTHOE IOJe€.
VYpaBuenus MakcBesia (B uHTerpasibHOU 1 qudpepenunansaoi hopme). BoaHoBoe ypaBHeHHE.

52. Pemenne ypaBHeHUl MakcBeluia (BOJTHOBOTO YpaBHEHUS) I TIPOCTPAHCTBA 0e3
TOKOB IPOBOJMUMOCTH U CBOOOIHBIX 3apsAnoB. Ilnockas snexkrpomarHuTHast BosiHa. CBoiicTBa
AJIEKTPOMAarHUTHBIX BOJIH. [IMOTHOCTH 3HEPruM 3JIEKTPOMATHUTHOIO II0JI, BEKTOpP YMOBa-
[lovnTuara. JlaBnenue ceera.

53. CgeroBoii motok. Cuna cBera. DOTOMETPUUECKUE BEIUYUHBI M EAUHUIIBI
(SIpKOCTB, CHJIa CBETa, OCBELIEHHOCTh, CBETUMOCTH). TOUEYHBIH M M3OTPOMHBIA HCTOUHUKH
cera. 3akoH JlamOepra. CBs3b SHEPTeTHUECKU M (POTOMETPUIECKUX BEITHUUH.

54. Jlyu. Yerblpe riaBHbIX 3aKOHa reoMmerpuyeckod ontuku. IIpunmun depma.
Onrtuueckast 1uHA MyTH. AOGCOTIOTHBIA M OTHOCUTENILHBIN MTOKa3aTesb IpesoMiIeHus. [ paHuIIbI
MPUMEHUMOCTH T€OMETPUUYECKOM ONTHUKHU.

55. Jlunza. Tonkas nmuH3a. OnTHYECKas cuila JMH3BI, (POKyc, POKYCHOE pacCTOsHHE.
Knaccudpukanus nun3. Popmyna TOHKOW JHUH3bL. [IpUHIUOBI W TpPUMEpPHl MOCTPOSHUS
M300paXeHUI B TOHKUX JIMH3aX.

56. Tox B MOJyHpPOBOJHUKAX: HOCHUTENM 3apsia, 3aBUCUMOCTb OT TEMIEPATYpHI,
TUIIBl TPOBOJUMOCTH, IJIOTHOCTh TOKAa. OCHOBBI 30HHOM TeOopuM (OTJIMYME IPOBOJHUKOB,
MOJIYTIPOBOIHUKOB U AUDJIEKTPUKOB).

57. CBeT Kak 371eKTpoMaruuTHas BosiHa. CioxeHue 1ByX BOJIH. MOHOXpOMaTHYHOCTb
U KorepeHTHOCTh BonH. [Ipunnun [roiirenca. Untepdepenius cBera. YClIOBUS MUHUMyMa H
MakcHUMyMa.

58. Unrepdepennus cera. OnbiTel IOHra ¢ asyms mensmu. MHTepdepenuus B
TOHKUX IUIEHKaX M MHTep(depeHIrs B TOHKOM KJIMHE (TI0JIOCHI PaBHOTO HAKJIOHA U IOJOCHI
paBHo# TonuuHbl). Konbiia HeloToHa.

59. Mudpakuus ceera. [Ipunnun I'toiirenca-®penens. Audpakuus Openens, MeTof
30H ®penens. Hudpakius PpeHens Ha KPyriioM OTBEPCTHM U Ha KPYIJIOM HEMPO3pauyHOM
JTICKE.

60. dudpakuus ceeta. [Ipunnun [oiirenca-®penens.Judpakuus OpayHrodepa Ha
TOHKOM 11enu (BUJ AUPPaKIMOHHON KapTHHBI, YCIOBUS MUHUMYMa U MakcuMyma). J{udpaxuus
Ha TU(GPAKIMOHHOM peméTke (IaBHble U JOMOJHUTEIbHbIE MUHUMYMBI).

61. HMucnepcusi cBera. [IpuunMHBI BO3HHMKHOBEHHUS SIBICHHUS M BBIBOJ (DOpPMYIIbI
mucniepcud. I'paduk 3aBUCHMMOCTH MOKa3aTenss HpeloMIIeHHs OT 4YacToTel. HopmanbpHas u
aHOMaJIbHAs AUCTIEPCHSL.

62. TennoBoe u3nyyeHue U ero ocobeHHoctu. McenyckarenbHas U morjouiarenbHas
cnocobHocT. 3akoH Kupxroda s TemnoBoro usiydyeHus. AOGCOMOTHO YEpHOE Teno. 3aKOHbI
Credana-bonbimana u cmemenus Buna. @opmynsl Panes-/xunca u Buna. Yinerpaduonerosas
karactpoga. 'unoresa o kBantax [lmanka. ®opmyna [Inanka u e€ npeneabHble TEPEXOIbI IPU
MaJIbIX ¥ OOJIBIINX YaCTOTaX.

63. ®otorddexT (BHemHU). 3akoHbI CTOJETOBA U MX TPOTUBOPEYHE KIACCUUECKON
BOJHOBOM Teopun cBera. Popmyna OinmreitHa 11 (ortorddexta. OOBsICHEHHE 3aKOHOB
CroneroBa ¢ ucrosib3oBaHueM Teopuu o ¢portoHax. Kpacnas rpanuna dpotospdexra.

64. Oddexr Komnrona, KOMITOHOBCKOE CMEIIEHHE. 3aKOHBI COXPAHEHHs YHEPTUU U
UMIyJbCa MpPH KOMITOHOBCKOM paccessHuu. KopmycKynspHO-BOJTHOBOM Iyaiu3M MPUPOAbI
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cBeTa (U, B 1IeJIOM, 3JIeKTPOMAarHUTHOTO U3TYYCHHUS).

65. ArtomHble crekTpbl, ux Bua u cepuu. Ombir Pesepdopma. Mogenu aroma
(Tommncona, ianerapHasi). Moaens atroma bopa, nocrynarel bopa, ycioBue kBantoBanus bopa.
CrnekTp (3Hepreruyeckue ypoBHH) atoma bopa u ero coiictsa.

66. KopryckyJapHO-BOJHOBOM Jyaii3M CBOMCTB BellecTBa. Teopust ne bpois,
JUIMHA BOJIHBI J1e bpoinsa. Oneitel J[3Buccona u Jxxepmepa u onsit @abpukanta. [Ipuunna, no
KOTOpPOM BOJIHOBbIE CBOICTBa He HaOMIOAarOTCs y MakpooObekToB. PDazoBas M TrpymHmoBas
CKOPOCTH BOJIH 1€ bpoiirs.

67. CootHomeHnue Heonpenenéunocteil. [Ipunun neonpenenénnoctu I'eiizenbepra
U CIEICTBUS M3 HEro (TOHSATHE TPAeKTOPUHM B KBAHTOBOW (PU3MKE, BEPOATHOCTHBIA XapakTep
KBaHTOBOU (Qu3uku). COOTHOILIEHUE HEONPEICTIEHHOCTEH SHEPTUU U BPEMEHHU.

68. Ilpuauun coorBercTBUs. OmnepaTopsl B KBAHTOBOH (H3UKE. YpaBHEHHE HA
coOCTBEHHBIEC 3HaUEHUsI U COOCTBEHHbIE QYHKIMU oreparopa. Oneparop ummynbca. Oneparop
lamunbrona (ramwibToHHMaH). YpaBHeHue Illpenunrepa (crauvoHapHOE U BPEMEHHOE).
BonnoBas ¢yHKIus.

69. BomHoBas ¢yHKIus, €€ cMBICI U e€ cBOWcTBa. BpeMeHHas 4acTh BOJIHOBOWM
¢dbyskuy. [IpuHIMN IPUUYMHHOCTA B KBAHTOBON MEXaHUKE.

70. Ypasuenne llIpenunrepa u BoaHOBast GYHKITUS CBOOOTHOW YacTHIIGI. JIMHEHHBIN
rapMOHMYECKUI KBAaHTOBBIN ociiuiATop (ypaBHeHue IlIpenuHrepa u SHEPreTHUECKHUIA CIIEKT).

71. Yactuna B NpsSMOYrOJbHOM OJHOMEPHOH MMOTEHUMANBHOW siMe (ypaBHEHHE
[penunrepa M €ro pemieHus). DHEPreTUYECKUN CHEKTP YacTUIBI B IMOTEHIMAJIBHOU sME.
BeposiTHOCTh HaxOXKIEHMSI YaCTULbI B PAa3JIMYHbIX TOUKaxX sMbl. [IpoxoxkieHne yacTuilbl CKBO3b
NOTeHLUANbHBIA Oapbep (TyHHenupoBanue) U ero ¢usmueckuid cmbicia. Koaddunment
MIPO3PAaYHOCTH Oapbepa (CMBICT U hopMyIia).

72. YpaBuenue lllpenunrepa juig sJeKTpoHa B aToMe BoAopoia. BonHoBsie pyHKIINN
U DHEPreTMYECKUH CHEKTp 3JIEKTPOHAa B aTroMe Bojopoaa. KBaHTOBbIE umcia, UX CMBICT U
3HAYEHUs, KOTOpble OHHM MPUHUMAIOT. OpOUTAIBbHBI MEXaHMYEeCKH MOMEHT YacCTUIbl U
yYpaBHEHUs Ha €ro coOcTBeHHble 3HaueHus. CIUH, €ro CMbICI M COOCTBEHHbBIC 3HAUCHUS.
[Tonstue opburamu. @depmuoHsl U 0030HBL. PacuienneHue 5>HepreTMYECKUX ypOBHEH
(Beipoxaenue). [lpunnun [aynu. IlocnenoBaTenbHOCTh 3allOJHEHNE YHEPTETHUECKUX YPOBHEH
B aToMe. Pa3peméHnble 1 3anpeniéHHble nepexoabl B aToMe (MpaBuiia 0Toopa).

73. VYpaBuenne Ilpeaunrepa s MOJEKYJBl Bojopoda. AamadaTudeckoe
npubnmkenue. BonHoBas (yHKIMS MOJNEKYNSIpHOW OpOMTanM Kak JMHEHHas KOMOHMHauUs
aToMHbIX opOutaneil. KynoHoBckue u oOMeHHble uHTerpanbl. OOMEHHOE B3aMMOJEHCTBUE.
OHepreTu4ecKuil CIeKTp MOJIEKYJ. BUIbI XUMUYECKOH CBS3HM B MOJIEKYJIaX.

74. Ctpoenue siapa aroma. Hykiionbl. 3apsmoBoe W maccoBoe uucia. M30Tormebl.
OHeprust cBsA3M sjpa M jAedeKT Macchl. SnepHble CUiIbl M MX cBoiicTBa. Mojenu siapa
(xamenpHas, 000I0UeyHas, 0000IIeHHAS ).

75. PannoakTHBHOCTb. 3aKOH paguoakTHBHOro pacmaja. IlocrosiHHas pacnana,
NepuoJ Moitypacraja, CpeHee BpeMs )KU3HU s/1pa. AKTUBHOCTD PaIiOaKTUBHOTO U30TONA/Spa.
SlnepHble peakIMM M 3aKOHBI COXpaHeHMs B HHUX. Aubda- u Oera-pacmansl. Anbda-, Oeta u
ramMma-u3JIy4eHre U UX OCHOBHbIE CBOMCTBA.

10. CAMOCTOSATEJBHASA PABOTA CTYAEHTOB

Conepxanue, TpeOOBaHHUS, YCIOBUS U TMOPSAIOK OpraHU3allMd CaMOCTOSATENBbHOM paboThI
oOyJaromuxcs ¢ yuetoM (Gpopmbl 00yueHUs! OnpeaensitoTesi B cooTBeTcTBUU ¢ «llonoxenuem o0
OpraHu3alMl CaMOCTOSITEIbHOM PabOThl OOYYAIOLIUXCS», YTBEPKICHHBIM YYEHBIM COBETOM
VYal'V (mporokon Ne8/268 ot 26.03.2019 1.).
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WCITOJIh30BaHUEM PECYPCOB yUeOHO-
METOJIUYECKOTO U HH(POPMAITMOHHOTO
o0ecrieueHnsT JUCHHUILINHEI

e Pemenue 3amau

e [loxroroBka k 1a00paTOPHBIM
pabotam

e [JloaroroBka k cjaue 3K3aMeHa

VYIIbSSHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET Popma
®-Pabouast mporpamma 1o JUCLHUILIHHE
®dopma 00yueHus — OUHasl.
dopma
Buja camocTosiTe/IbHOI padoThI KOHTPOJIA
(npopabomka yuebnozo mamepuana, | Oobem (nposepka
HasBanue pa3jaesioB 1 TeM peutenue 3a0au, pegpepam, 0oK1ao, B peuieHus
KOHMPOIbHASL paboma, no02omosKka k| 4dacax 3a0adu,
coaue 3auema, K3amena u op.) pepepama u
op.)
1. Mexanuka e IIpopaboTKa yueGHOro MaTepuana ¢ 9 TIpOBEpKa
UCTIOJIb30BAHUEM PECYPCOB YUE€OHO- PCIICHITT 3a/1ad,
METOAMYECKOT0 M HH(POPMAIIMOHHOTO YCTHBIX OIIPOC,
o0ecrieueHHsT JUCHUILIMHBI 9K3aMCH,
e Pemenue 3ana4 TpOBEpKa
e [loaroroska K J1abopaToOpHBIM OTHETOB TI0
paBotam J1a00paTOPHBIM
e JloaroroBka K cjaue dK3aMeHa
2. MonekynsapHas e [IpopaboTka yyeOHOTO MaTepuania ¢ 9 [poBepKa
¢dusnka HCIIOJIb30BaHUEM PECypCoB y4eOHO- peumieHus 3ana4,
METOAMYECKOTO M HH()OPMAITHOHHOTO YCTHBIH ompoc,
ob0ecrieueHus QUCLIUILUINHEI S9K3aMCH,
e Pecmenue 3anau TIpOBEpKa
e TloaroroBka K 1a6OpPaTOpHBIM OTHCTOB 110
paBoTam 1ab0pPaTOPHBIM
IToaroroBka Kk ciadve 3K3aMeHa
3. OcHOBBI e [IpopaboTka yuyeOHOTO MaTepuana ¢ 9 IIpoBEpKa
TCPMOIUHAMHUKHA HCIIOJIb30BaHUEM PECypCoB y4eOHO- peumieHus 3ana4,
METOIMYECKOr0 U NH(POPMAIIMOHHOTO YCTHBIH O1poc,
oOecreueHus TUCIUTLINHBI 9K3aMCH,
e Pemienue 3amau TpOBEpKa
e [loaroToBka Kk 1a60PaTOPHBIM OTHCTOB 110
paBotam 1a00paTOPHBIM
e [loaroroBka k cade SK3aMeHa
4. MexaHuyeckue e [IpopaboTka yueOHOTO MaTepuana ¢ 9 IIpOBEpKa
KOJICOaHUS U BOJTHEI HCIIOJIb30BAaHUEM PECYPCOB yUeOHO- peuieHus 3anaq,
METOAMYECKOT0 U UH()OPMAIIHOHHOT'O YCTHBII onpoc,
o0ecrieueHnsT JUCIUIUINHEI 9K3aMCH,
e Pemenue 3amau TpoBCpKa
e [lonroroBka k 1a00paTOPHBIM OTHETOB 10
pabotam J1a60paTOPHBIM
e [loaroroBka k cjade sK3aMeHa
5. Dnexrpuueckoe nojie | e I[IpopaGoTka yueGHOro MaTepHana c 8 npoBepKa

pelieHus 3aaad,
YCTHBIN OIIPOC,
9K3aMEH,
IIPOBEpKaA
OTYETOB I10
1a00paTOPHBIM
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¢buzukn

WCITOJIh30BaHUEM PECYPCOB yUeOHO-
METOIUYECKOTO U HH(POPMAITMOHHOTO
o0ecrieueHnsT JUCHUIUINHEI

e Pemenue 3amau

VYIIbSSHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET Popma
®-Paboyast mporpamma Mo JUCIUILTHHE
6. DIeKTpUYECKH TOK e [IpopaboTka yueOHOTO MaTepHuaa ¢ 9 IpoBeEpKa
UCTIOJIb30BAaHUEM PECYPCOB YUE€OHO- PCIICHIT 3a/1a4,
METOAMYECKOI0 U UH(HOPMALIMOHHOTO YCTHBIH OIIPOC,
o0ecrieueHNs JUCLUIUINHBI JK3aMcH,
e Penrenue 3amau TIpOBEpKa
e [loaroroska K J1aboOpaTOpHBIM OTHETOB 110
paBoram n1abopaToOpHBIM
o [loaroroBka K ciade sK3aMeHa
7. Maruetusm e [IpopaboTka yueGHOro MaTepuana ¢ 9 TIpOBEpKa
UCTIOJI30BAHUEM PECYPCOB YUeOHO- PCIICHITT 3a/1ad,
METOAMYECKOT0 ¥ HH(POPMAIIMOHHOTO YCTHBIX OIIPOC,
oOecrieueHHst JUCHUILIMHBI 9K3aMC€H,
e Pemenue 3ana4 TpOBEpKa
e [loaroroBka Kk 1a60PaTOPHBIM OTHCTOB 110
paBoTam J1a00paTOPHBIM
e JloaroroBka K cjadue dK3aMeHa
8. DJeKTpOMarHuTHOE e [IpopaboTka yyeOHOTO MaTepuaia ¢ 9 poBepKa
rnoJie, HCIIOJIb30BaHUEM PECypcoB y4eOHO- peLICHuA 3a1a4,
3IIEKTPOMArHUTHBIE METOIMIECKOr0 U HH(POPMAITMOHHOTO YCTHBIi 0TIpOC,
BOJIHBI ob0ecrneueHus QUCLIUILIAHEI S9K3aMCH,
e Peuienue 3amau TIpOBEpKa
e TloaroroBka K 1a60pPaTOpHBIM OTHCTOB 110
paBotam 1a0b0pPaTOPHBIM
e JloaroroBka K cjaue dK3aMeHa
9. OcHoBrl poromeTpun, | o IIpopaboTka yaeOGHOro Marepuana ¢ 9 IpOBepKa
reoMeTpuyecKas MCIIOJIb30BAaHUEM PECYPCOB yueOHO- pelICHN: 3a/1ad,
ONTHKA, OCHOBBI METOAMYECKOr0 ¥ HH(GOPMAIIMOHHOTO YCTHEII 01poc,
BOJIHOBOW OITUKH obecreueHusl TUCIUILINHBI JK3aMCH,
e Pemenue 3ana4 TpOBEpKa
e [lonroroBka k 1a00paTOPHBIM OTHETOB TI0
paBotam 1a00paTOPHBIM
e [loaroroBka k cjade SK3aMeHa
10.KBanroBas npupoja e [IpopaboTka ydyeOHOTO MaTepuana ¢ 7 IpoBEpKa
N3JTYy4CHUA HCIIOJIb30BaHUEM PECypCoOB y4eOHO- pemenusd 3anay,
METOIMYECKOr0 U NH(POPMAIIMOHHOTO YCTHBIH ompoc,
obecrieueHus TUCIUTLINHBI 9K3aMCH
e Pemrenue 3agau
e [loaroroBka k cjade SK3aMeHa
11. ATomHBIE CIIEKTPHI, e [IpopaboTka y4eOHOr0 MaTepHaa ¢ 7 MpOBEpKa
MOJEIN aToOMa HCIIOJIb30BaHUEM PECYPCOB yUeOHO- pelIeHus 3anad,
METOAMYECKOTO U MH()OPMAIIHOHHOTO YCTHBIH ompoc,
o0ecrieueHnsT JUCIUIUINHEL 9K3aMCH
e Pemienue 3agau
o JlonroroBka Kk ciade DK3aMeHa
12.OCHOBBI KBAaHTOBOI e [IpopaboTka yueOHOTO MaTepHuaia ¢ 8 MpOBepKa

pewenus 3aaay,
YCTHBIN OIIPOC,
JK3aMEH
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e [loaroroBka K ciaue sK3amMeHa

13. AromHas dusnka e [IpopaboTka yueOHOrO MaTepuaa ¢ 7 IpOBEpKa
UCIIOJIb30BAaHUEM PECypCOB y4eOHO- PCIICHITA 3a/1a4,
METOAMYECKOT0 ¥ HH(POPMAIIMOHHOTO YCTHBIX OIIPOC,
oOecIieueHns JUCHUILINHEL 9K3aMCH
e Pemenune 3amay
e [loaroroBka K ciaude sK3aMeHa

14, Snepuas pusuka e IIpopaboTka ydeOHOro MaTepuana ¢ 7 IPOBEpKa
UCIIOJIb30BaHUEM PECypCOB y4eOHO- PCIICHI 3a/1a4,
METOAMYECKOT0 ¥ HH(POPMAIIMOHHOTO YCTHBIN OIIPOC,
obecrneyeHns QUCIMILUIMHBL 9K3aMCH
e Pemenue 3amay
e [loaroroBka K ciade sK3aMeHa

11. YY4EBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
JUCHMUILIAHBI

a) CIHCOK peKOMEeH/1yeMOH JIUTepaTypbl

OcHoBHAA:

1.

CuByxun JI.B., O6muii kypc ¢usuxu. T. 1. Mexanuka. : Yueb. mocodue: J{ist By30B. /
CusyxuH /I. B. - 4-e u3zn., crepeot. - M. : ®UZMATIIUT, 2005. - 560 c. - ISBN 5-9221-
0225-7 - Texcr : anekrponusni // OBC "Koncymbrant crymenta" : [caiiT]. - URL
:http://www.studentlibrary.ru/book/ISBN5922102257.html

2. Cuyxun [[.B., O6umii kypc ¢usuku. T. II. Tepmoaunamuka u MojekyisipHas (usmka. :
VY4eb. mocobue: [nst By3os. / CuByxun . B. - M. : DUSMATIIUT, 2006. - 544 c. - ISBN 5-
9221-0601-5 - Tekct : snexrponnblid // ObC "Koncymbrant crymenra" : [caiit]. - URL
:http://www.studentlibrary.ru/book/ISBN5922106015.html
3. Huxepos, B. A. ®u3nka : y4eOHUK U MPAKTHKYM JIJIS aKaJleMHuecKoro Oakanaspuara / B.
A. HuxepoB. — MockBa : HzpmatenbctBo IOpaiit, 2019. — 415 c¢. — (bakanasp.
Axanemuuecknii kypc). — ISBN 978-5-9916-4820-2. — Tekcr : snexrponnsiii // ObC
FOpaiit [caiiT]. — URL:

JlonmostHUTEIbHAS:

1. 3amaum mo oOmeit usuke : yued. mocodue nmst By3oB / Uponos Urops EBrenveBuu. - 7-¢
u31., crep. - Mocksa : BUHOM : JlaGopaTopus 3nanuii, 2007. - 431 ¢

2. COOpHHK BOMPOCOB W 3a1ad 1o obmei ¢usmke : y4ed. mocodme s BTy30B / CaBenbeB
Urops Bianumuposuu. - Mocksa : Hayka, 1982. - 270 c.

3. Tpodwumosa, T. 1. PykoBoACTBO K pemieHuto 3a1a4 1o Gpusuke : yaebHoe mocoodue ams
npukiagHoro 6akanaspuara / T. U. Tpopumosa. — 3-e uzn., ucrp. u gomn. — Mocksa :
NznatenberBo FOpaiit, 2019. — 265 ¢. — (bakanasp. [Ipuknagaoii kype). — ISBN 978-5-
9916-3429-8. — Tekcr : anextponHsii // IBC FOpaiir [caiit]. —

URL:
4. Topnau,B. B. ®uzuka. 3agaun, TecTbl. MeTOABI pelieHus : yaeOHOe TocoOue s

npukiagHoro Oakanaspuara / B. B. 'opaad. — Mocksa : UsgarensctBo FOpaiit, 2019. —
301 c. — (Boicmee obpazoBanue). — ISBN 978-5-534-08109-1. — Tekcrt : 31eKTpOHHBIH //
OBC HOpaiir [caiiT]. — URL: https://urait.ru/bcode/442271

Dopma A Crpanuna 21 u3 24



http://www.studentlibrary.ru/book/ISBN5922102257.html
http://www.studentlibrary.ru/book/ISBN5922106015.html
https://urait.ru/bcode/431054
https://urait.ru/bcode/442271

MuHucTepcTBO 00pa3oBaHust U Hayku Poccuiickoit Deneparmu

. o Dopma
VIIBSHOBCKHI rOCYIapCTBEHHBIH YHHBEPCUTET

®-Pabouast mporpamma 1o JUCLHUILIHHE

YyeoHo-MeToAUYECKAN:

1. ®wuswuka : c6. 1a6. pabOT MO OCHOBaAM MEXaHUKHU, MOJICKYJIIPHON (U3UKU M TEPMOTNHAMHUKH
s mak. crient. / 1. A. bornanoga, JI. H. Boctpenora; Ynl'Y, UODBT. - VibsiHOBCK
Y'Y, 2017. — Pexxum nocryna: http://lib.ulsu.ru/MegaPro/Download/MObject/910

2. Meronuueckue yKazaHusl Ji CaMOCTOSITEIbHOW pa0OTHI CTYAEHTOB IO JUCLMILTAHE
«Dusukay» : Uil HampaBieHud OakanmaBpuara Bcex (opm oOyuenust / JI. A. BormaHoga;
VIV, NODBT. - VIbaHOBCK yal'y, 2019. —Pexum
noctyna:http://lib.ulsu.ru/MegaPro/Download/MObject/5782

CorjjacoBaHo:

U budwontiaps 000 | Jpwh X¥ | ol

LKHOCTb COTPY/AHMKA HAY4YHOIH OubanOTEKH MOAIHCE

0) IIporpammHoe o0ecnieueHue:

e MoiiO¢duc CrangapTHbIiA
e OC Aubr PaGouas cranuus 8

B) HpO(l)eCCI/IOHaJIbHI)Ie 0a3mbl AAHHbIX, mul)opMaunonno-cnpanoqnme CUCTEMBbI:

1. DyIeKTPOHHO-0UOIHOTEYHbIE CHCTEMBI:

1.1. IPRbOOKS [DaeKTpOoHHBIH pecypc]: 3JIeKTPOHHO-OMOIHOTeUHass cucTeMa/ TpyIia
xommanuid A#t Ilu Dp Menua. - Dnekrpon.gan. - Caparos, [2020]. - Pexum
noctyna: http://www.iprbookshop.ru.

1.2. FOPAHUT [DnextpoHHE pecypc]: ameKTpoHHO-6uGnHOTeuHas cuctema/ 00O
DnextponHoe m3narensctBo FOPAMT. - Dnexrpon.jan. — Mocksa, [2020]. -
Pexxum nocryma: https://www.biblio-online.ru.

1.3. KoHcyabTaHT cTydeHTa [DJEKTPOHHBIA pecypc]: 3JIeKTPOHHO-OMOIHMOTeUHAsS
cuctema/ OOO Tlomurexpecypc. - DnekrpoH.nan. — Mocksa, [2020]. - Pexum
noctyna: http://www.studentlibrary.ru/pages/catalogue.html.

1.4. Jlanb [DnexTpoHHBIM pecypc]: 3meKTpoHHO-OMOAMoTeuHas cucrema/ OO0 3BC
Jlanb. -  DmektpoH. gan. —  C.-Ilerepoypr, [2020]. - Pexum
nocryma:https://e.lanbook.com.

1.5. Znanium.com[DneKTpoHHBIH pecypc]: 3MeKTpoHHO-0nbaroTeynas cucrema/ OO0
3HaHUYM. - DNEKTPOH.AaH. — Mockaa, [2020]. - Pexum
noctyna:http://znanium.com.

2. Koncyabrantllinioc [OnexTpoHHBI pecypc]: crnpaBouyHas TIpaBoBas cucTeMa/

Komnanus «KoncynbranT [Imtocy. - Dnekrpon.nan. - Mocksa: KoncynsrantlLmtoc, [2020].

3. ba3za JaHHBIX NepHOANMYECKHUX H3AAHWH [DJIEKTPOHHBIA pecypc]: HJIEeKTPOHHBIE
xypHamel/ OO0  HMBUC. - Dnekrpon.man. -  MockBa, [2020]. -  Pexum
nocryma:https://dlib.eastview.com/browse/udb/12.

4. HaumoHaJbHasl 3JIeKTPOHHAsi OuO/MoTeKa [DIEKTPOHHBIA pecypc|: dIEKTpOHHAs
oubnuoteka. - DnekTpoH.naH. — Mocksa, [2020]. - Pexxum nocrtyma:https://H36.pd.

5. DaekTponnasi Oubaumoreka auccepramuii  PI'b  [Daextponssiii  pecypc]:
anekTpoHHast oudnuoreka/ ®I'BY PI'B. - Dnekrpon. nan. — Mocksa, [2020]. - Pexxum nocryna:
https://dvs.rsl.ru.

6. ®@enepaibHble HHPOPMALMOHHO-00pa30BaTe/IbHbIE OPTAJIbI.
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6.1. Wudopmannonnas cucrema EqnHoe OkHO JocTyna K 00pa3oBaTelIbHBIM PECYpCaM.
Pexxum nocryna: http://window.edu.ru.

6.2. @enepanpHblii  moptan  Poccuiickoe  oOpazoBanue. Pexum  jmocryna:
http://www.edu.ru.

7. Obpa3oBaTesbHbIe pecypenl Yal'y:

7.1. DnexkrtpoHHas oubnmoreka yary. Pexum JOCTyTIA:
http:/lib.ulsu.ru/MegaPro/Web.

7.2. OO0pazoBatenbublii nopran Yal'V. Pexum nocryma: http://edu.ulsu.ru.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

AyauTopun i1 TPOBEACHUS JEKIUHA M CEMHUHApPCKUX 3aHATHH, I NPOBEACHUSA

TEKYLICTO KOHTPOJISA U HpOMe)I(YTOQHOﬁ arrecralun, KypCoBOro nmpoCeKTUpOBaHus, I'PYyIIIOBbIX U
HHIUBHUIYAJIbHBIX KOHCYHBTaHHﬁ.

AynuTOpUN YKOMILIEKTOBAHbl CHEIUAIU3UPOBAHHONW MeOeNblo, Yy4eOHOM JTOCKOIA.

Aynuropud Ans TPOBEACHUS JEKIUN 000pYIOBaHbl MYJIbTUMEIUWHBIM 00OpYAOBaHUEM IS
npeaocraBieHus uH(opmanuu Oonbinoi ayautopud. [lomereHust ajsi camMOCTOATEIbHOM
paboThl OCHAIIEHBl KOMITBIOTEPHOM TEXHHUKOM C BO3MOXHOCTHIO TOAKIIOUYEHUS K CETU
«HTEepHET» W OO0ECIeYeHrneM JOCTyNa K 3JICKTPOHHOW HH()OPMAIMOHHO-00pa30BaTeIbHON
cpelie, 3JIEKTPOHHO-OMOIMOTEUHOM crucTeMe.

BOooo~NoORWDNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Jlns mpoBeieHust 1a00paTOPHBIX PabOT UMEETCs cienyrolee 000py10BaHHE:
JlaGoparopHast ycraHoBKa "MamnHa ATBya'.

JIaGoparopHas yctaHoBka "MasTHuK OOepOeka”.

JlabopaTopHas ycTaHOBKa 'MaTreMaTuuecKuil MasiTHUK .
JIaGoparopHas ycTaHoBka "MasTHUK Makcesa'.

JlabopaTopHas yctaHoBKa "'M3mepeHue mokazarens aauadarsl Bo3ayxa'.
JlaTyuk aBieHus.

[Inpur; ¢ rHOKUM LITaHTOM.

JIaGoparopHas yctaHoBKa «/3ydueHue U30XOpHOTO MPOLIECCay.
JlabopaTopHas ycTaHOBKA «DJIEKTPOCTATHUECKAsI BAHHAY.
JIaGoparopHas ycraHoBka «/3ydenue 3akoHoB Kupxroday.
JlabopaTopHas ycTaHOBKa "MOCT MOCTOSIHHOTO TOKa".

Mara3uH 00pa3LoBbIX CONPOTUBICHUH.

CoenuHuTenbHBIC POBO/IA.

TaHreHc-ranbBaHOMETD.

HcTouHMK TOCTOSITHHOTO TOKA.

JIaGoparopHas yctaHoBKa «LC-koHTYp».

I'enepaTop cUrHanoOB CHHYCOMIAIBLHONU U PSIMOYTOJIBHON (POPMBI.
Ocuumstorpad.

BoasT™eTpsl.

AMIiepMeTpBHI.

Muxpockornr MBC-10.

[ TaHreHIMPKYJIb.
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23. KommbroTepsl co cneruanu3upoBadibiM [10.

24. PyuHoii Hacoc.

25. Jluneiika.

26. ITnockomnapasuienbHble 00pa3Ibl ONTHYECKUX CTEKOI.

27. JlaboparopHas ycraHoBka «OnTudeckas ckambs OC-M»y.
28. VcrouHuku cBeTa (JIaMITbl HAKAJTUBAHUS ).

29. buok nuTtaHus.

13. CIIEIMAJIBHBIE YCJIOBUA JJIS1 OBYUYAIOIIUXCA C O'PAHUYEHHBIMU
BO3MOXKHOCTAMMU 310POBbS

B cmyuae ©HeoOXxommmocTH, OOydYalOIIMMCS W3 4YHCIA JIMI C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 370pOBbsi (110 3asBJICHUIO OOYYaroOIIErocs) MOTYT IpeJiaraTbCs OJHU H3
CIICAYIOIINX BApUAaHTOB BOCHPUATHA HWHPOpPMAIMK C y4EeTOM UX HHIUBHIYAIbHBIX
NCUXO(PHU3MUECKUX 0COOEHHOCTEH:

— JIUIs1 JIUIL C HapyIICHUSMU 3pEHHS: B TIeYaTHOW (OpMe YBEIMUYEHHBIM HIPU(PTOM; B hopme
DIIEKTPOHHOTO JIOKyMeHTa; B (opme ayauodaiina (mepeBon ydeOHBIX MaTepHAIOB B
aynuodopmar); B medatHoH (opme Ha s3bike bpaiiist; MHIMBHIyaIbHBIE KOHCYJIBTALUMH C
npUBJIeYeHUEM THHIOCYPIONICPEBOAYNKA; WHANBUAYaIbHbIC 331aHUS U KOHCYJIbTAIINH;

— JUIA JIMI C HapyUICHUSIMH CIyXa: B MeYaTHOW Qopme; B (GopMe 3IEKTPOHHOTO
JOKYMEHTa; BU/IEOMATEPHAJIbI C CYOTUTPAaMK; MHIUBHIyalbHbIE KOHCYJIBTAIIMU C IPUBJICYCHUEM
CYpIOTIEPEBOIUNKA; MHANBUAYAIbHBIC 3a[aHUS] U KOHCYJIbTAIIHH;

— JUIA JIMI ¢ HapYIICHWSMH OIIOPHO-ABHUIATENILHOTO ammapara: B MeYaTHOW ¢opme; B
(dopMe DIIEKTPOHHOTO JOKYMEHTa; B ¢opme ayauodaiina; HHIUBUIyAIbHbIC 3aJaHUS |
KOHCYJIbTaIlHH.

B CITy4ae HeOOXOMMOCTH WCIIOJIb30BaHUS B yaeOHOM mporecce
YaCTHUYHO/MCKIIOUNTENIbHO JTUCTAHIIMOHHBIX OOpa30BaTElIbHBIX TEXHOJOTHH, OpraHMU3aIys
pa6otel IIIIC ¢ obywatrommmucs ¢ BO3 u uHBanmuaamMu npegycMaTpUBaeT B AJIEKTPOHHOU
MH()OPMAIIMOHHO-00pa30BaTENBHOM CpeJie C YIETOM UX WHANBUIYaTbHBIX OCOOCHHOCTEH.

o /‘l

PaspaboTunk i AOLEHT Kadeapbl Borpanosa JLLA.
a (nodnucy) (donxcHocmy) (®HO)

S
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11. YHEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE
OBECIHHEYHEHHUE JUCHUIIVIMHbI

0)IlporpamMHoe o0ecnieueHue:
1. OC Anbt Pabouas cranmus 8

2. MoiiOduc CrannapTHBIN

B)I[Ipodeccuonanbubie 6a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI:

1. DyIeKTpPOHHO-0UOIHOTEYHbIE CHCTEMBbI:

1.1. Ludposoit obOpazoBatenbHbli pecypc IPRsmart : 3mekTpoHHO-OMOIHOTEYHAS
cucrtema : cadt / OO0 Kommanusi «Aii I[Tu Ap Menua». - Capatos, [2021]. — URL: http://
www.iprbookshop.ru. — Pexxum moctyma: aias 3aperucTpup. mosib3oBaTeneit. - Tekcr
3JIEKTPOHHBIMN.

1.2. O6pasoparensnas mwiathopma FOPAMT : oGpasoBaTenbHBIA pecypc, SIeKTPOHHAs
oubamoreka : caiit / OO0 DiekTpoHHOE H31aTenbeTBO «FOPAWTY». — Mocksa, [2021]. - URL:
https://urait.ru. — Pexxum qoctyma: ajst 3aperucTpup. mojb30Baresie. - TEeKCT : JIeKTPOHHBIH.

1.3. ba3a nanubIX «3JnekTpoHHas 6ubmuoreka Texuudeckoro BY3a (OBC «KoucynbTanT
CTYZCHTa») : JIEKTPOHHO-OMOmoTeyHast cucrema : caidt / OO0 «Ilomurexpecypc». — Mockaa,
[2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum moctyma: s
3apPErUCTPUP. MOJb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.4. KoHCynbTaHT Bpaya. DJIEKTpOHHAsI MEAUIIMHCKAs OnbinoTeka : 6a3a JaHHBIX : CalT /
O0OO «Bebicmiass miKosa oOpraHM3allid W YOpaBJIEHUs 37paBooxpaHeHHeM-KoMIuiekcHbIN
MEAMIIMHCKUI KOHCanTUHI». — Mocksa, [2021]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyNa: JJIsl 3apErUCTPUP. MOJIb30BaTeNeh. — TEKCT : 3JIEKTPOHHBIN.

1.5. bonpmias MenuMHCKass OMOIMOTEKA : 3IIEKTPOHHO-OMOIMOTEYHas cucTeMa : CalT /
00O «bykam». — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JOCTYTIA: JIJIs 3aperUCTpUp. MoJb30BaTenel. — TeKCT : 3JeKTPOHHBIH.

1.6. ObC Jlanp : anexTpoHHO-OMOMMoTeyHas cucrema : cait / OOO DBC «Jlanbp». —
Cankr-IletepOypr, [2021]. — URL: https://e.lanbook.com. — Pexxum moctyna: ans 3apeructpup.
IIOJIb30BaTeNneil. — TEKCT : AIEeKTPOHHBIN.

1.7. OBC Znanium.com :3ieKTpoHHO-0nOmroTeuHas cuctema : cait / OO0 «3HaHIyM».
- Mockaa, [2021]. - URL.: http://znanium.com . — Pexwum f0cTyIa : It 3apETUCTPHP.
noab30BaTesen. - TEKCT : JJIIEKTPOHHBIM.

2. KoncyasrantIliatoc [DnekTpoHHbIN pecypc]: cipaBouHas mpaBoBas cucrema. / OO0
«Kouncynbrant ITnrocy - Onektpon.naH. - Mocksa :Koncynpsrantllmtoc, [2021].

3. ba3bl JaHHBIX NEPHOAMYECCKUX U3AHUI:

3.1. eLIBRARY.RU: nayunas snekrponHas OubOmuoteka : cadt / OOO «Hayunas
DnexTponnas bubanorekay». — Mocksa, [2021]. — URL.: http://elibrary.ru.— Pexxum goctyma :
JUISL aBTOPH3. MOJIb30BaTeNe. — TeKCT : AIeKTPOHHBII

3.2. DnextponHas 6ubmmoteka «M3marensckoro goma «I'pedbernukoB» (Grebinnikon) :
anekTpoHHass Oubnmoreka / OO0 U]l «['pebennukoB». — Mocksa, [2021]. — URL: https://
id2.action-media.ru/Personal/Products. — Pexwm qocTyrma : st aBTOPHU3. MOJIb30BATEIICH.

— Tekcr : 27eKTPOHHBIH.

4. @enepanbHasi rocyaapcrpeHHasi uHpopmanuoHHasi cucremMa «HamuoHasjabHas
3J1eKTPOHHAsA OMOJIHOTEKA»: dJIeKTpoHHas oubnuoteka : caidt / ®I'BY PI'b. — Mocksa, [2021].
— URL:https://H36.pd. — Pexxum noctyna : 11s monb3oBateneit HaydyHoi 6ubanoreku. — Teker :
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3JIEKTPOHHBIMN.

5. Poccwuiickoe obpasoBanue: ¢enepanbublii mopran / yupeautens OI'AY «OULTO». —
URL.: http://www.edu.ru. — TekcT : 3JE€KTPOHHBIA.

6. OuexkrponHas OumOamoreuynass cucrema Yal'V : wmoagyiab «DIeKTpOHHas
OuoOIIMoTEKAY ABUC  Mera-IIPO / OO0  «/lara Okcopecc». —  URL:

http://lib.ulsu.ru/MegaPro/Web. — Pexxum moctyma : [ist mojib30BaTesieii Hay4HOW OMOIUOTEKH. —
TeKCT : AIEeKTPOHHBIN.

e [lporpammuoe obecneveHHe:
1. OC Microsofl Windows
2. Microsoft OfficeStd 2016 RUS
3. «MoitOdjuc Crannapribiin
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