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9 N Dopma
VY IbSHOBCKUI TOCYIapCTBEHHBIH YHHBEPCUTET

®-Pabouas mporpamMma o JUCLHILINHE

1. IIEJIM 1 3AJAYU OCBOEHUA JTUCHUIIJINHBI

Lean ocBoeHUs] TUCHMIUIMHBI: CO3JaHHUE OCHOBBI TEOPETHUYECKOW IOATOTOBKH
6y;[yLuer0 croenauaiucra u TOU (bYHHaMeHTaHBHOﬁ KOMITIOHEHTBI BBICHICTO TCEXHHUYCCKOI'O
o0OpasoBaHus, KOTOpas OyAeT CIIOCOOCTBOBATh B JTaJIbHEHIIIEM OCBOCHHIO CAMBIX pa3HOOOPa3HbIX
HWHXKCHCPHBIX CHGI_[I/IaHBHOCTeI‘;I — B Pa3JIMYHbBIX O6HaCT}IX TEXHUKU:

1. — wucmonb3yst BCe BHUIBI 3aHATUH (JICKIMH, CEMHHAPHI, JTaOOPATOPHBIN MPAKTHKYM)
0o0ecrevnTh CTPOro IMOCIENOBATEIbHOE, IENbHOE HM3JI0XKEHUE (PU3UKH, KaK HAyKH, MOKa3aTh
rITyOOKYIO B3aMMOCBSI3b Pa3IMYHBIX €€ Pa3JesiOB;

2. — COOOWIUTh CTYACHTaM OCHOBHBIC TPHUHIIMIIBI U 3aKOHBI (U3HMKH, a TaKXKe HX
MaTeMaTHYECKOE BBIPAKEHHUE;
3. — MO3HAKOMHTbH CTYJCHTOB C OCHOBHBIMH (DU3HUYCCKUMU SIBJICHUSIMH, METOJAAMH UX

HaOJIOEHNST U DKCIEPHUMEHTAIBHOTO HCCIEJOBAHUS, C OCHOBHBIMH METOJAMH H3MEpPEHHS
(GU3MYECKUX BENWYMH, MPOCTEHIIMMH METOAaMH OOpaOOTKM pe3yibTaToB HSKCIEPHMEHTA H
OCHOBHBIMH (PU3HUECKUMH ITPHOOpaMH;

4. — naThb CTYJIEHTY SICHOE€ TPEJICTABIICHHE O TPAaHHUIAX MPUMEHUMOCTH (PU3NUYECKHX
MOJEJICH 1 THIIOTE3;
5. — TOATOTOBHUTH CTYJEHTOB K U3YYCHHUIO psla OOIICHAYYHBIX JUCIUILINH,

WH)KEHEPHBIX CHEIMAIbHOCTEH M JUCHMIUIMH (TeopeThyeckass MeXaHUKa, COINpPOTHBIICHHUE
MaTepuaioB, 3JEKTPOTEXHHUKA U T.1.);

6. — MOKa3aTh CTYACHTaM, YTO (PU3UKa COCTABIISICT B HACTOALIEE BPEMsI YHUBEPCAIBHYIO
0a3y TEXHUKM M YTO (PU3HYECKHE IMIPOLECCHl M SBJICHMSA, KOTOPHIE CETOAHS KaXyTcs
HEeTPUMEHUMBIMU B JIaHHOM 00JIACTH TEXHHUKH, 3aBTPa MOTYT OKa3aThCsl B IIEHTPE HOBATOPCKUX
JOCTI>KEHUH JTF000T0 HHKEHEpA.

3axauu ocBOeHUs TUCHUTLIHHBI:

e (QopmupoBaHHECHCTEMBl 3HAHMH O (yHZAMEHTATBHBIX (PU3MYECKHX 3aKOHAX H
NPUHIONNAX, JIEKAMIUX B OCHOBE COBPEMEHHOW (HM3MYECKOM KapTHHBI MHpPa, W HABBIKOB
OPUMEHEHHUS JTOM CHCTEMBI K pELICHHI0O TEXHHYECKHUX 3a/ad, CBSA3aHHBIX C Oymaymieu
npodeccHoHaIbHON AEATEILHOCTHIO;

e o0ecreyeHHEe MEXIPEIMETHBIX CBSA3€H C OOMIETEXHWYECKUMH M CHEIHAIBHBIMH
JTUCLUUTUTMHAMH, TIOCPEJICTBOM BKJIIOUEHHUS KOHKPETHBIX CIIEIUAIBHBIX BOIPOCOB M 3a/1ad B
nporpamMmy o0yueHus ¢Gu3uKe, peanusanus Npo(EecCHOHATLHON HAMpPaBICHHOCTH Yepes
yueOHble TNpHUKIagHble (U3NYEeCKHe 3anaud, 0e3 4Yero HEBO3MOXKHO YCIIEUIHOE OBJIAJICHUE
npodeccHoHaTbHBIMU 3HAHUSMH ¥ YMECHUSIMH;

¢  (hOpMHPOBAHHEOIPECIICHHBIX HABBIKOB HKCIIEPUMEHTAILHON PaOOTHI: BBIIBUKECHHS
TUIIOTE3bl, MOCTPOCHUS YHPOILEHHBIX MOJENICH CIOXKHBIX MpoIlleccoB, 00pabOTKM W aHanMu3a
OIBITHBIX JITAaHHBIX, CIIOCOOOB OIICHKHM YHCJICHHBIX 3HAYCHUH (QHU3MYECKUX BEIUYMH M HX
IIOTPELIHOCTEM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

JlucuMiuinHa SBISETCS 00s3aTEIbHOM W OTHOCUTCA K 0Oa3zoBoi uyactu bioka Bl
«JlucummumAebl  (MOIYNIN)» OCHOBHOW MPOQeCCHOHAIIBHOW 00pa30BaTeIbHON MPOTPAMMBI
(OITOII), YCTaHaBIMBAEMOM By30M./laHHas AMCUUILINHA SIBJISIETCS OJTHOU u3
OCHOBOIIOJIATAIOIINX JUCIUIUINH B CUCTEME MOJATOTOBKH OakajaBpa mo HampasieHuto 27.03.05
«aHoBatka»y. OHAa OXBATHIBAET IIMPOKUN KPYr MPOOIEM M JIEKHUT B OCHOBE IMOYTH BCEX
JTUCITUATIIINH MHKEHEPHOTO HAMPABIICHUS MOATOTOBKH CIICIIHAINCTOB.

Jucuumnuna untaercs B 1,2 u 3 cemectpax(Ha 1 u 2 kypce) u 6a3upyeTcst Ha OTASIbHBIX
KOMITOHEHTaX KOMIICTCHIINH, C()OPMHUPOBAHHBIX y OOyYaIOIIMXCA B XO0JI€ M3YyUYCHUSKYpCa
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(GU3UKK 1 MaTEMaTUKU B CPETHEH HIKOJIE.

Jlnisi OCBOGHUSI TUCLUILIUHBI CTYIEHT JOJDKEH MMETh CIEeIyIOIINe «BXOJHBICY» 3HAHMA,
YMEHUS, HABBIKU U KOMIIETEHIIMH:

e 3HaHue 0a30BBIX MOHATUN U ONpeeNeHH 001Iel (PU3NKHU, TTOITYYEHHBIX B X0OJI€
U3yYeHUs IIKOJIBHOTO Kypca (pHU3HUKH;

® yMEHHE YUTaTh y4eOHO-HAYUHYIO JIUTEPATYPY;

®  CIIOCOOHOCTH HCIOJIB30BATh MATEMAaTHUECKUH ammapar JUisl pelieHus (U3HUecKux
3ajay;

® yMEHME NPUMEHATh IOJy4YacMble HABBIKU MAJIS PEUICHUs IMPAKTHUYECKUX 3ajJad B
paMkax J1abopaTOpHOTO MPAKTUKYMa;

® yMCHHME aHAJIM3UPOBATH PE3YJbTAaThl SKCIEPUMEHTa M IMPOBOJUTH HEOOXOAUMBIE
MaTeMaTHYECKUE BHIYUCIICHHUS.

Pe3ynbraThl OCBOEHUS AMCLUILUIMHBI OyIyT HEOOXOAMMBI JIJIs AajJbHEWIIEro Impolecca
o0yueHMsI B paMKax MO3TalHOro (OPMHPOBAHUS KOMIIETEHIMH MPHU H3yYEHUM CIEIyHOIINX
CHeUHaTbHBIX AUCLIUIUINH:

o «MexarpoHuKay;

e «Teopus pemieHus N300peTaTENBCKUX 3a0a4»;

e «Pu3nyeckue OCHOBBI IPOAYKIUH BEICOKOTEXHOJIOTHYECKOTO IPOU3BOCTBAY;

e «MeToabl U CPeACTBA U3MEPEHUMN I KOHTPOJISD;

e «Metpomnorus, CTaHJapTH3ALM U CepTUDUKALIUN;

o «be30omacHOCTh KHU3HENEATETLHOCTIY;

o «MatepuanoBecHHEY;

o «MexaHuKa U TEXHOJIOTHNY;

o  «DKOJIOTHUI;

o «KBamumerpus»;

e «OCHOBBI KOMIIBIOTEPHOT'O KOHCTPYHPOBAHUSY,;

e «Teopust BeposATHOCTEN U MaTEMAaTUYECKasl CTATUCTUKAY;

e «[IpoMbllUIEHHBIE TEXHOJIOTUU U HHHOBALIUNY;

a TakXke Ui MPOXOXKIACHUS MPEIUTUIOMHON MPAKTHUKH U TIPOSKTHOM IEATETLHOCTH.

3. HEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA 11O JUCIUIIJIMHE
MOAYJIIO), COOTHECEHHbBIX C INTAHUPYEMBIMHU PE3YJIIbTATAMHA
OCBOEHM s OIIOII

[Ipouecc u3yueHus: IMCUUIUIMHBI HANIpaBjieH Ha (OPMHUPOBAHUE CIEAYIOUUX KOMIETCHIIHIA:

Koa u
HaI/lMeHI:)BaHPle IlepeveHsb MIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHs MO AUCIUTLINHE
< (MOyJ110), COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKECHUS
peasusyemon KOMITeTeHI Uil
KOMIIETEHI[HH
OIIK-1 3HaTh: OCHOBHBIC ITPHHIIMITEI M 3aKOHBI (PU3UKH, UX MAaTeMaTHYECKOE
Crocoben BBIDOKCHHUE, TPAHUIBI TPUMEHUMOCTH (U3NICCKUX MOJCIeH W
aHaJIN3UPOBATH TUIOTE3; OCHOBHBIE (PM3NYECKUE SIBJICHUS, METOJIbI UX HAOIIOJCHUS U
3a/taqiun AKCIIEPUMEHTAIILHOTO HCCIICIOBAaHMS; OCHOBHBIC METOIBI M3MEPCHHS
PO ecCHOHANbHOM ($U3NYEeCKUX BEIMYHUH, MPOCTEHIINE METOABI 00pabOTKH Pe3yIbTaToB
ACATCIIEHOCTH Ha AKCIIEPUMEHTA U OCHOBHBIC (PU3HUCCKHE TIPHOOPHI.
OCHOBE ITI0JIOXKECHUIA,
3aKOHOB M METOZIOB B
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00J1acTH MaTEMAaTHKH,
€CTECTBEHHBIX U
TEXHHUUYCCKUX HaYK

YMeTh:IpUMEHSTh 3HaHUS (PU3UKA B WHHOBAIIMOHHOH NIEATETHHOCTH;
MPaBUJILHO IUIAHUPOBATh JKCIIEPUMEHT TaK, YTOOBl TOYHOCTH
W3MEPEHH  COOTBETCTBOBAJIA  MOCTABJICHHOW  LEJIW;YYUTHIBATH
BO3MOKHOCTh CHCTEMATHYECKUX OIMMOOK M MPUHUMATh MEPHI IS UX
YCTPaHCHUS;aHAIM3UPOBATh PE3YJIbTAThl JKCIIEPUMEHTA W JENaTh
MpaBUJIbHbIE BBIBOJIBI;OIICHUBATH TOYHOCTDH OKOHYATEIIFHOT'O
pe3yJIbTaTa;BECTU 3AMKUCh U3MEPEHUN M PACUETOB AKKYPATHO, SICHO U
KpaTKo;pelaTh THUIOBBIC 3aJaydl IO OCHOBHBIM pazjeiaMm (HHU3UKH,
HCIOJIb3YSl METOJbl MATEMATHYECKOTO aHaI13a.

Baanerb:meTronamMu  GuU3MUECKOr0 aHaMM3a B MHHOBAIMOHHOU
ACATCIIbHOCTU . MCTOJaMH BKCHepI/IMGHTaﬂbHOI‘O HCCIICIOBAHUA B
¢usuke (TMIaHUPOBAHKE, TOCTAHOBKA U 00pa0OTKa IKCIIEPUMEHTA).

4. OBIIAA TPYJOEMKOCTbDb JUCHHUITVINHbI

4.1.00beM THCHUILIMHBI B 3a4eTHBIX efuHnnax (Bcero) — 12 3E.

4.2.00beM IMCHUILIAHBI 110 BUIaM Y4eOHOH padoThl (B yacax):

KonuyectBo yacos (popma 00yueHHsI—0UHAas)
Bup y4yeOHoii padoThI Bcero mo B T.4. 10 ceMecTpaM
TJIaHy 1 2 3 4
KonTaktHas paborta 172 72 64 36 -
oOyJaromuxcsi ¢ MpernoaaBaTeaemM
AyJIUTOPHBIE 3aHSITHS: -
- JIEKIIHU 86 36 32 18 -
- CEMUHAapbI U IPaKTUUYECKHE 52 18 16 18 -
3aHATHS
- n1abopaTopHbIe pabOTHI, 34 18 16 - -
MPAKTUKYMBI
CamocrosrenbHas paboTta 152 72 44 36 -
CDopMa TCKYIICTO KOHTPOJIA TECTUPOBAHUCG TCCTUPOBAH | TCCTUPOBAH | TCCTUPOBAH -
3HAHUU U KOHTPOJISI ; ue; ue; ue;
CAMOCTOSTENIBHOM PaBOTHI: YCTHBIH YCTHBIH YCTHBII  [KOHTP.paboT]
TECTUPOBAHHUE, KOHTP. pabora, Onpoc; 0mpoc; OIpoc; bl
KOJIOKBHYM, pedepar u p. (He KOHTP.pa0oT [KOHTP.pabOTKOHTP.paboT
MeHee 2 BUIOB) o M M
Kypcosast pabora - - - - -
Bunbl npomexyToUHOM 108 36 36 36
aTTecTanuu (9K3aMeH, 3a4eT) (3x3ameH) | (9Kx3aMmeH | (9k3aMmeH | (dK3aMeH
) ) )
Bcero yacoB o AucHHUILINHE 432 180 144 108 -

4.3.Coaepxanne THCUMILIMHBI (MoayJisi).PacnipenesieHue 4acoB o TeMaM U BUIaM

yueOHo# padoThI:

dopma oOydeHUs — ouHas

Ha3Banmne pasgenos u tem | Bcero

Buab! yueOHbIX 3aHATHIA ®dopma
Aynurtopnbie 3anstust | 3ansitus B | CamMocTo-| Tekymero

Dopma A
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NPaKTH- | Ja0opa- | HHTepaK- |ATeJIbHasi| KOHTPOJIS
YecKHe |TOPHbIe | THBHOW | paGora | 3HaAHWN
JIEKIUH | 3aHATHSA, | paGoTeLI| (opme
CeMHHA- | PaKTH-
psl KYMBI
1. Mexanuka 37,5 10 5 4,5 - 18 KOHTP.pao;
YCTHBIN
ompoc
2. MonexynspHas 34,5 8 4 4,5 - 18 KOHTp.pag;
¢usmka YCTHBIN
oTpoc
3. OCHOBBI 37,5 10 5 4,5 - 18 KOHTP.pao;
TEPMOAMHAMUKHI yCTHBIN
ornpoc
4. MexaHn4ecKue 34,5 8 4 4,5 - 18 KOHTP.pab;
KOJIcOaHUs U BOJIHBI yCTHBIN
ompoc
Dx3amen no oucyuniume 36
5. DIEeKTpUYECKOE T0JIe 25 6 3 3 - 8 KOHTP.pab;
YCTHBIN
ompoc
6. DIEKTPUYECKUM TOK 29 7 4 4 - 9 KOHTP.pao;
YCTHBIN
onpoc
7. MarueTtusm 26 6 3 3 - 9 KOHTP.pab;
YCTHBIN
ompoc
8. DNeKTpOMarHuTHOE 26 7 3 3 - 9 KOHTP.pao;
momne YCTHBIN
’ ompoc
ANEKTPOMATrHUTHBIC
BOJIHBI
9. OCHOBBI 26 6 3 3 - 9 KOHTP.pab;
dhoTomeTpun, YCTHBIH
orpoc
reoMeTpuyecKas
OTTHKA, OCHOBBI
BOJIHOBOW OTITUKU
Dx3amen no oucyuniume 36
10.KBanTOBas npupoa 14 3 4 - - 7 KOHTP.pad.
W3ITyYCHUS
11.ATOMHBIE CLIEKTPBHI, 13 3 3 - - 7 KOHTp.pal.
MOJICIIA aToMa
12.0OcHOBBI KBAaHTOBOM 18 6 4 - - 8 KOHTp.pal.
(107637041
13.AtomHas pusmka 13 3 3 - - 7 KOHTP.pa0.
14 S nepuas pusnka 14 3 4 - - 7 KOHTp.pa.
Dx3amen no oucyuniume 36
UTOIO: 432 | 8 | 52 | 34 | - 152 -

5. COJEPKAHME JUCHUILINHBI (MOLY.JI5T)

Tema 1.Mexanuka
Cucremsl oTcyeta. [IoHATHSA 0 TpOCTpaHCTBE U BpeMeHH. KnHemaTrka mpon3BoJIbHOTO

nBukeHus. CKOpoCTh M yCKOPEHHUE ITPOU3BOJIBHOIO ABMXKEHMS. J{MHaMuKa MaTepuallbHON

Dopma A
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TOYKH, TIOCTYNATEIbHOTO M  BpAIATEIbHOTO JBMXKEHHUS TBepaoro Tena. JluHamuka
BpallaTeIbHOr0 JBMXKEHUS MaTepuanbHOM TOoukHu. 3akoHbl Hptorona. Macca. Cuna. UmMmysbc.
Oneprusi. Mexanudeckass pabora. MomuocTs. KuHeTHueckass W TMOTEHIHMAIbHAs SHEPrHs.
3akoHbl coxpaHeHus. KoHcepBaTMBHBIE W JUCCUIIATUBHBIE CHUJIbI. 3aKOH COXpPaHEHUsS
MEXaHUYECKON DHHEpruu. 3aKOH COXpPaHEHHUs IIOJHOW SHEpruu. AOCOIIOTHO YyHOpyruil u
Heynpyruil ynapsl. Heuneprnumanbabie cucteMbl otrcyera. Cunbl uHepuuu. HHepuuanbHbie
cucTteMbl. MexaHWYeCKU TPHUHIUI OTHOCUTENbHOCTU. [IpeoOpazoBanus ['amunes. Teopema
CJI0’KEHHUSI CKOPOCTEM.

Tema 2.MoJiexyasipHas GpU3HKA
[Ipemmer u  MeToAbl  MOJEKYJISApHOM  ¢u3uku. TepMOOMHAMHUYECKHE COCTOSHHUS U
TEPMOJUHAMHMYECKHE I1apaMeTpbl. OKCIEPUMEHTAJIbHBIE TIa30Bble 3AaKOHBIL. Y paBHEHHUE
COCTOSIHUSL MJeanbHOro ra3a. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUYECKONH TEOPHUH
uaeanbHoro raza. Pacnpenenenue MakcBesa 4uciia MOJEKYJ Mo ckopocTsam. CpeaHss JjiuHa
cBoOoHOTO TIpodera. PeanbHble ra3pl, )KUIKOCTH, TBEPBIC TEa.

Tema 3.0cHOBBI TEPMOAHMHAMUKH
MKT. Wneanvnpiii ra3z. Crenmenu cBoOoabl. BHyTpeHHsst 3Heprus rasa. llepBoe Hauamo
TepMonuHamMuKH. Pabora raza mpu u3MeHeHHH ero oObema. Terutoemkocts. Ilpumenenue
NEpBOTO Hayajga TEPMOJMHAMMKH K H30mpoueccaM. OHTpomnus. TelioBble MalluHBI.
Huknnueckue mponecchl. Llukn Kapno. Btopoe Hawanmo TtepmoauHamMuku. OOpaTUMble
nponecchl. CHiibl U MOTEHIMAIbHAS SHEPTUSI MEKMOJIEKYJISIPHBIX B3aUMOJCHCTBUN. Y paBHEHUE
Ban-nep-Baansbca.

Tema 4. Kosie0aHus 1 BOJIHBI
['apmonnueckne KkoneOaHWs. YpaBHEHHE TapMOHMYECKMX  KojeOanuit. ['paduyeckoe
U300paXeHHe TapMOHHYECKOTO KOJeOaTenhbHOrO0 JABMXKCHUSA. OHEPrusi TapMOHUYECKOTO
KOJIeOATeIbHOTO JIBMDKCHHSI MaTepPHAIBHOW TOYKH. [apMOHWYECKMA ociuuisaTop. Bumbl
MasTHUKOB. Clo)KeHHe rapMoHHYecKux Kosebanuil. Ourypsl Jluccaxy, Ouenus. 3aryxaromue
KoneOanus. BeiHyKneHHbIe KojeOaHus. Pezonanc. Ympyrwe BoigHBL MeXaHW3M BOJHOBOTO
JBUKCHUS. Y paBHEHHE OETYIICH BOTHBI.

Tema S.JnekTpUYecKoe moJie.
3akoH Kynona. HanpseHHOCTh M MOTEHIMAN JIEKTPUUECKOTO M0JISA, JUHUU HAIPSKEHHOCTH.
[TpuHIMN cynepno3unun eKTpudeckux nojei. Teopema ["aycca s BeKTOpa HANPS)KEHHOCTH
anekTpuyeckoro mois. PabGora cunm snekTpocratmueckoro mons. CBsi3b HANpPsDKEHHOCTH |
MOTEHIMANA, SKBUIIOTEHIIUAIbHBIE TOBEPXHOCTH.
[londpuzanusa nOUANEKTPUKOB. BuAbl AMAIEKTPUKOB, CETHETOINEKTPUKH, IHE30JIEKTPUKH.
Bekrop nongpusanuu. MHIyKIus 3neKTpudeckoro nois. /{usnexkrtpudeckas NpOHULIIAEMOCTb U
BOCIIPUUMYHUBOCTL. Teopema ['aycca i HalpsHKEHHOCTH dJIeKTpudecKoro nois. Ilpenomnenue
JIMHUH 3JIEKTPUYECKOTr0 MOJIsl Ha TPAaHULIE pa3jena IBYX AUAJIEKTPUKOB.
[IpoBogHMKHN BO BHEIIHEM 3JIEKTpUUYECKOM ToJie. KOHIeHCaTOpBl, COEAMHEHNE KOHIEHCATOPOB.
OHeprusi CUCTEMBI 3apsiI0B. DHEPIUs 3apsSKEHHOT0 MTPOBOIHUKA U 3apsHKEHHOTO KOHIEHCATOpa.
OHeprus MEKTPUYECKOTO MO,

TeMma 6. DiieKTpUYECKHUIl TOK.

Onektpuueckuii Tok. Cunma w motHocTh Toka. DJIC. 3akon Oma (miis OIHOPOIHOTO |
HEOJHOPOAHOTO yyacTka Ienu), 3akoH Oma B auddepennmansaoil ¢popme. ConpoTUBICHHE.
3akoHn Jlxoyns-Jlenua. Coenunenue pesuctopoB. MomHocts Toka U KII/ ucrounnka. [IpaBuna
Kupxroda.
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[IpoBoIHUKH, U30JIATOPHI U MOIYIPOBOJHUKH — OCHOBBI 30HHOH Teopuu. Dpdekr Xomia. p-n-
IIEPEXO]] B OJYNPOBOIHUKAX.

Tox B anekTponuTax (3neKTpoius, 3akoH dapazes). Tok B razax (BUABI Ta30BOTO pa3psiaa).
IIepemeHnHsbIl TOK. Pe30HaHC TOKOB. MOIIIHOCTD B LIENU IEPEMEHHOI'O TOKA.

DnekTpuueckue Kojiebanus (CBOOOIHBIC, 3aTyXalOITUE U BHIHYKICHHBIC).

Tema 7.Maruerusm.
B3anmoneiictBue TOkOB. MarnutHoe moJjie. MarHuTHas WHAYKLOMS, JMHAA MarHUTHOM
uHAyKuuu. 3akoH bruo-Casapa. [{upkynsauus Bekropa MarHuTHON MHAykuuu. [lone conenonna.
Marneruku, ¢eppomarserusM. HamarnnueHHocTs. HanpseHHOCTb MarHUTHOTO  IOJIS.
[upkynsanus BeKTOpa HANpPsLKEHHOCTH MAarHUTHOrO Mojs. IlpenomieHue JUHUNA MarHUTHOR
MHAYKIWH HA TPaHUILIE pa3feiia IByX MarHETHKOB.
Cuna Amnepa. Cupa Jlopenna. B3zaumoneiictBue aByx TokoB. KOHTYp ¢ TOKOM B MarHUTHOM
noJe.
SABnenue snextpomaruutHON MHAYKIMU. DC nnnykunu. ManyktuBHoCTh. CaMOMHIYKIIHS.
Bsaumnas nanyknus. Tokn 3aMbIKaHUS ¥ pa3MbIKaHUS LEIH.
JIBrKeHME 3apsSKEHHBIX YaCTULl B MATHUTHOM I10JIE.

Tema 8.JeKTpOMarHuTHOE M0JI€, 3JIEKTPOMATHUTHbIE BOJIHBI.

BuxpeBoe nsnekrpuueckoe mnosne. TOkK CMeEHmEeHHs. ODJIEKTPOMAarHUTHOE IoJie. Y paBHEHUS
Makcgemna. BonHoBoe ypaBHeHue. Ilnockast snekTpoMarHuTHas BOJIHA. DHEPrus U UMITYJIbC
JNEKTPOMAarHUTHOTO MOJI.

Tema 9. OcHoBbl poToOMeTpun. 3aKOHBI FeOMeTPHYECKOH ONTUKUA. OCHOBBI BOJIHOBOM
ONTHKH.
CaeroBoii MOTOK. DOTOMETPUUYECKUE BEIMUUHBI U €TUHUILIBI.
[punuun ®epma. 3akoHBl OTpakeHHsT M mpeiaomseHus. I[IpemomieHue Ha cgepruuecKoit
nosepxHocTu. Cdepudeckue 3epkaia U TOHKHE JHH3BL. [Ipumepsl mocTpoeHust n300paxeHui B
TOHKHX JIMH32aX.
Wntepdepennus cBera. Omnbir FOura. Ilomockl paBHOM TOMIIMHBI M PAaBHOTO HAKIIOHA.
Hudpakmus ceera. dudpakmus Dpenens, meron 30H Dpenens. [Audpakuus Dpaynrodepa.
[ongpuzanuusd. Jlucnepcusi, 3aBUCUMOCTb IIOKa3aTels IPEIOMIIEHUS OT YacCTOTHI.

Tema 10.KBanTOBasi nprpoaa U3JIy4YeHHusl.
TennmoBoe u3nmyuenue. 3akoHn Kupxroda. 3axonsl Credana-bonmpiMana u cmemieHusi Buna.
®opmyinbl Panes-/>xuHca 1 BuHa 111 CHEKTpaIbHON TJIOTHOCTH HEPTETHYECKONW CBETUMOCTH.
Y®-karactpoda. Kpanrsr I[lnanka um ¢opmyna Ilnanka. Buemmnmii dorodddexr. 3akoHbI
CroneroBa. YpaBHeHHe DiHIITEHHa 111 BHentHero ¢otodddexra.Macca u ummnyibc (GoToHa.
O¢pdexr Komnrona. EAMHCTBO KOPIYCKYJSPHBIX M BOJHOBBIX CBOHCTB 3JEKTPOMAarHHUTHOTO
U3ITy4EHUs.

Tema 11.ATomHBIe cnieKTpbl. Moaean aToma.

Monenu atoma Tomcona u Peszepdopna. Paccesnue Pesepdopna. [lnanerapuas moaens
aroMa u e¢ Henoctatku.CrnekTp Bogopoaa. CnekrpanbHbie IMHUU U cepur. AToMm bopa. YcioBue
kBaHToBaHus bopa. [loctynarsl bopa. DHepreTnueckuii CieKTp BOAOPOAONOJO0OHOTO aTOMa.

Tema 12.KBanToBasi pusuka.
KopmyckynsipHO-BOJIHOBOW Ayayin3M CBOMCTB BemiecTBa. Bonnbl Jle bpoins. DxkcnepuMeHTsl,
JIOKa3bIBaIOIINE KOPIYCKYJISIPHO-BOJHOBOW Jyanu3M cBoicTBa yacTHll.COOTHOLIEHNE
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HeompeaeneHHocTe u ero cMbici.BomHoBas (yHKIMS, e¢ CBOHCTBA M €¢ CTaTUCTUYECKHA
cMmbici. [Ipunnun coorsercTBud. I'ammiibToHnaH. YpasHenue lllpenunrepa: cranuoHapHOEe U
BpeMeHHoe. YacTuila B 0JHOMEpPHOM MPSMOYTOJIbHOW MOTEHIMAIBHOMN siMEe. 3a/1adya O YacTHIIE B
OCCKOHEYHO TITyOOKOW MPSIMOYTOJBHOW TOTEHIIUAIBHON SME, DYHEPTeTHUYECKUU CIEKTpP ITOM
YaCTHLIBI U BEPOSATHOCTh €€ HAXOXKACHHUS B Pa3HbIX 4acTAX sMbllIloTeHnmanpHbBle AMBI U
noTeHIMaIbHbIE Oaphephl. [IpoxoxkIeHre YacTHIIBI Yepe ]l MOTEHIUAIbHBINA Oapbep (Ha mpumepe
omHoMepHOTO Oaprepa). Koaddumuent npospauHoctu Oapbepa.JIMHEHHBIN TapMOHHYECKHI
OCUWJIIATOP B KBAaHTOBOM MexaHuke.MomeHT ummynbca. COOCTBEHHBIE 3HAYCHHS W
coOcTBeHHbIe (YHKIIMM MOMeHTa ummynbca.CrnuH. Onepatop cnuHa. CoOCTBEHHbBIE 3HAUCHMS
oreparopa cruHa. [TomHbII MeXaHUYeCKHIT MOMEHT YacTHLbl. DepMHOHBI 1 OO30HBI.

Tema 13.ATomHas pusnka.
ATOoM BOJOpOZJa B KBaHTOBOW MexaHMke. YpaBHeHue lllpenunrepa ans aTtoma BOAOPOJA.
KBaHTOBBIE 4YMClIa M MX CMbICH. BoOnHOBbIE (DYHKIMM M SHEPreTHUECKUH CIEKTp aToma
BolopoAa. TOXKIECTBEHHOCTh YAaCTUL, NPUHLUII HEPA3INYMMOCTH OJUHAKOBBIX YacCTHIL.
[Tpuntun Ilaynu. 3anmonHeHHE YHEPTrEeTHYECKUX YPOBHEH (AJIIEKTPOHHBIX 000JI0YEK) B aToMeE.
Ilepuonguueckass cucrema 3jeMeHTOB MeHaeneeBa. MoOeKymbl: BUABI XUMHYECKOW CBS3H,
BaJICHTHOCTB, TEPMBI, MYJIbTUILUIETHOCTE. MOJIEKYJIApPHBIEC CIIEKTPBI.

Tema 14. SInepuas ¢pusnka.
Mopnenu crpoenus sinpa aroma. Hykiionsl. SlnepHble cuiibl U UX cBoiicTBa. M30Tombl. DHeprus
cBa3U ®W JedeKT Macchl. PananoakTMBHOCTh. 3aKOH paJHOAaKTUBHOrO pacmama. I[lepwon
nojypacmnaaa. AKTUBHOCTb U30ToIa. SnepHble peakuuu. Anbda- u 6eTa-pacnai.

JIeKIMOHHBIA KypC TpeArnojaraeT CUCTEMATH3UPOBAHHOE M3JI0KEHHE OCHOBHBIX
BOIIPOCOB Yy4YEOHOW JUCHUIUIMHBI W JIOJDKEH JaBaTh HAMOOJBIINN 00beM uH(OpManuu u
oOecrieunBath Oosiee TIIyOOKOE MOHMMaHME Y4YEOHBIX BONPOCOB IPH 3HAUYUTEIHBHO MEHBIIUX
3aTpaTax BPEMEHH, YeM 3TO TpeOyeTcs OOIBIINHCTBY CTYJACHTOB Ha CAMOCTOSTEIPHOE N3YUCHHE
MaTepuana.

6. TEMbBI IPAKTUYECKHUX U CEMUHAPCKHX 3AHATHAM

Tema 1. Mexanuka

dopma poBEACHUS — CEMUHAP.

Pemrenne 3amaq no pasznenam:

- KUHEMAaTHKa MOCTYINAaTEIbHOTO U BPAILIATEIbHOTO JIBHXKCHHUE;

- BTOpoil 3akoH HproTOHA;

- 3aKOHBI COXpPaHEHUsI UMITYJIbCA U SHEPTUH;

- MOMEHT UHEPLIUH, OCHOBHOE YPABHEHUS BPAIATEIIbHOTO JIBUKEHHUS.
Tema 2.MouiekyasipHas pusnka

dopma IpOBEIACHUS — CEMUHAP.

Pemenue 3amau no paszuenam:

- MKT, 6apomeTpuueckas ¢hopmya;

- pacnpeznenenue Makcea.

Tema 3.0OcHOBBI TEPMOAMHAMUKH

®opMa IpoBEACHUS — CEMUHAP.

Pemrenne 3amaq no pasznenam:

- U30IIpolLIecChl, ypaBHeHUE MeHeneeBa-KnaneiipoHa;

- paboTa npu pacUIMpPEeHUH ra3a, BHyTPEHHSs SJHEPIHsl, IEpBOE Ha4aIo TePMOAMHAMUKH;
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- TEMJIOEMKOCTh, SHTPOIINS, BTOPOE HA4aja0 TEPMOJAMHAMUKH, LIUKJIBI,
- peanbHBbIe rassl, ypaBHeHUe Ban-nep-Baanbca.
Tema 4. Kosie0anus 1 BOJTHBI
dopma TpOBEIACHUS — CEMUHAP.
Pemenue 3amau no pasznenam:
- YpaBHEHHE rapMOHMYECKHUX KOJIeOaHUH, 3aTyXalonme KoieOaHus, BHIHYKICHHBIC
KoJeOaHusl, pe30HAHC;
- cliokeHue Konebanuii, purypsl Jlnccaxy;
- BOJIHBI, ypaBHEHUE OeryIeil BOJIHBI.
Tema S5.9neKkTpUYecKoe moJie
®opMa IpoBEACHUS — CEMUHAP.
Pemrenne 3amaq no pasznenam:
- 3ak0oH KyJoHa, npuHIUN cyneprno3uiinm;
- TeopeMa ["aycca i1 31eKTpUYECKOro moJis;
- eMKOCTb, KOH/IEHCATOPBbI, SHEPTHS JIEKTPUUECKOTO MOJIS;
- TPAaHWYHBIE YCIIOBHS HAa TPAHULIE pa3/ieia IBYX AUIICKTPUKOB.

Tema 6. DneKTpUIECKUH TOK
dopma poBEACHUS — CEMUHAP.
Pemrenne 3amaq no pasznenam:
- 3akoH OMma, coefnHeHHEe pe3ucTopoB; mpasuia Kupxroga;
- 3aKoH JIxoyns-JleHia;
- IIEPEMEHHBIN TOK;
Tema 7.Marnerusm
dopma poBEACHUSA — CEMHUHAP.
Pemrenne 3amaq no paznenam:
- 3akoH buo-Casapa, cuna Amnepa;
- 3aKoH Papazes 11 JJIIEKTPOMArHUTHOW UHIYKIUU;
- CAMOMHAYKIMSI; TOKU 3aMbIKaHUs U pa3MbIKaHUS LIETIN;
- TEOPEMBI O LIUPKYJISILIUH JIJIs1 BEKTOPOB MArHUTHOW MHIAYKIUU U HAIPSHKCHHOCTH;
- RLC-koHTYp.
Tema 8.91ekTpOMarHuTHOE 10J1€, 3TEKTPOMATHUTHBIE BOJIHbI
dopma POBEICHUS — CEMUHAP.
Pemenue 3amau no pasznenam:
- ypaBHeHHs1 MakcBea;
- OMB.
Tema 9. OcHoBbI poTOMeTpHHU. 3aKOHBI TeOMeTPUYECKON ONTUKU. OCHOBBI
BOJIHOBOM ONTHKH
dopma NpoBEACHUS — CEMUHAP.
Pemrenne 3amaq no paznenam:
- TOHKHE JINH3BI, 3aKOHBI TEOMETPUYECKON ONTHKH;
- OCHOBHI ()OTOMETPHH.
- uarepdepenuus B onbiTe FOHra; nHTEpdEepeHIys B TOHKUX IUICHKAX, Koyblia HploToHa;
- 30HbI DpeHens;
- mudpakuys Ha UEeNd U Ha JTUPPaKIMOHHON peleTKe;
- IUCTIEPCHsI CBETA
Tema 10.KBanTOoBasi npupoaa U3JIy4eHust
dopma NpoBEACHUS — CEMUHAP.
Pemrenne 3amaq no paznenam:
-TeIUIOBOE u3iyueHue, popmyna [Tnanka;

- potorpdexr;
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- 3a¢ppext KomnroHa, CBA3H KOPIYCKYIISIPHBIX U BOJIHOBBIX CBOWCTB U3ITyUEHUSI.
Tema 11.AToMHBIe cnieKTPbI. Moesn aToma

®opMa IpoBEACHUS — CEMUHAP.

Pewrenne 3amaq no paznenam:

- arom bopa, criekTpsl BOAOPOIOMOA00HBIX AaTOMOB;

- JINHUH, CEPUU U NIEPEXO/Ibl B TOMHBIX CIIEKTpaXx.

Tema 12.KBanToBasi puznka

dopma IpOBEIACHUS — CEMUHAP.

Pemenue 3amau no pasznenam:

- nnHa BosHbI Jle bpoits;

- IPUHIIUI HEOIPEACIICHHOCTH;

- BOJIHOBas (PYHKITHs, €€ CBOMCTBA M CTATUCTUYECKHUI CMBIC].

-ypaBHenue lllpenunrepa, yacTUIbl B MOTEHUIUATBHBIX MaX, TPOXO0KICHUE YaCTHI]
4yepe3 MOTCHIIMATBHBINA Oapbep.

Tema 13.AToMHas puU3UKa

®opMa IpoBEACHUS — CEMUHAP.

Pemenue 3amau no paszuenam:

- OpOUTATHHBIA MOMEHT UMITYJIbCA, CITUH W TIOJIHBI MEXaHUYECKUH MOMECHT;
-3aII0JTHEHUE AJIEKTPOHHBIX 000JI04YeK B aToMe, mpuHIun [laynu; paspericHabie u
3aMpEeICHHBIE EPEXO0/Ibl; TEPMBI.

Tema 14.5Inepnas ¢pusuka

®opMa IpoBEACHUS — CEMUHAP.

Pewrenne 3amaq no paszznenam:

- eheKT Macchl U SHEPIHsl CBS3H;

- 3aKOH PaJIMOAKTUBHOTI'O PacIaja;

- siZIGPHBIE peaKIuy; anbda-, 0eTa- 1 raMMa-u3JIydcHue.

[IpakTuueckne (CeMHHAPCKUE  3aHATHS)  MPEIACTABISAIOT  COOOM  JeTaau3aIiuio
JIEKIIMOHHOTO TEOPETHUUYECKOI0 MaTepuana, IPOBOAATCS B LENAX 3aKpEeIUIeHHs Kypca U
OXBAaTBIBAIOT BCE OCHOBHBIC PA3/IEIIBL.

OcHOBHOI (hOpMOIi TPOBEICHUS CEMUHAPOB M MPAKTHUYECKUX 3aHATHH SBISETCS PELICHHUE
3agad. B 00s3aHHOCTHM TpenojaBaTenss BXOMAT: OKa3aHHE METOJMYECKOH TMOMOLIM H
KOHCYJIbTUPOBaHHUE CTYACHTOB 110 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHBHOCTb Ha ITPAKTUYECKUX 3aHATUAX OLIECHUBAETCSA 110 CIIETYIOIIUM KPUTEPUSAM:

® DpCIICHME 3a/1a4 Y IOCKU;
® CaMOCTOSITEIbHOE PELICHHE 3a/jau BO BPEMsI KOHTPOJIBbHBIX Pa0OT.

7. JIABOPATOPHBIE PABOTbI, IPAKTUKYMBbI

Tema 1. Mexanuka

®dopma npoBeIeHHs — Ja0opaTOPHbIE pabOTHI.

3ansaTue 1.

JlaGopatopHas paboTa «HM3yuenue 3aKoH08 PABHOYCKOPEHHO20 OBUNCEHUSLY.

ILeap paGorThl: M3yyeHHE AMHAMHUKHM MOCTYNATEIBHOTO JBHUYKEHHS, 3HAKOMCTBO C OCHOBHBIMU
HNOHSTHUSMM U 3aKOHaMHU JUHAMMKH MOCTYNATEIbHOIO JBUKEHHUS, OLICHKA BIMSIHUSI CUJIbI TPEHHUS.
MarepuaJ 11 U3y4eHHs:

1. MatepuanbHas Touka. Mexanuueckoe asmxenue. Cucrema orcuera. [loctynarensHoe
JBUKCHME. PaBHOMEPHOE IBUJKEHUE, PABHOYCKOPEHHOE M PABHO3aMEJIEHHOE [IBUKCHHUE.
Tpaexropus. Panuyc-Bekrop. IIpoliieHHbI yTh. BekTop nepemenieHus.

2. MruoBeHHasi cKopocTbh. CpeiHssi CKOPOCThb. Y CKOpEHHE.

3. 3axonsl HetoToHa. Cuna TpeHus.
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3aunsarue 2.

JlaBoparopHas pabota «H3yueHue 3aKoH08 8PALYAMENLHO20 OBUNCEHUSD .

Henab padoThl: M3yyeHUE 3aKOHOB JUHAMUKH BpALATEIbHOTO JIBH)KEHHS, NIPOBEPKA TEOPEMBI
I'roiirenca-1llraiiHepa, OLICHKAa BIMSAHUS TPEHUS HA TOYHOCTb PE3YJIBTATOB IIPOBEICHHBIX
M3MEPEHUI.

MarepuaJ 1J1s1 M3YYEeHHUS:

1. Bekrop yrioBoil ckopocTH. YrioBoe yckopeHue. CBs3b YIVIOBOM M JMHEWHOH CKOPOCTH,
CBSA3b JJUHENHOTO U YIJI0BOTO YCKOPEHHUS.

2. Teopema I'tolirenca-1llrelinepa. OcHOBHOE ypaBHEHNE AMHAMUKH BPalaTeIbHOTO IBUKEHUS
(oOmuit 1 YacTHBIN BUJ). 3aKOH COXPaHEHUS] MOMEHTA UMITYJIbCa. 3aKOH M3MEHEHHSI MOMEHTA
UMIyJbca cucteMbl. KuHeTnueckas s3Heprus BpalaTeJIbHOTO IBUKEHUS.

3ansrtue 3

JlaGopartopHas pabota «Maamuux Maxceenna.

Henab padoThI: SKCIIEPUMEHTAIBHOE ONPEACIICHNE MOMEHTA UHEPLIMM TeJa BPALLECHHUS,
M3Yy4YEHHE YPaBHEHNUS BPAIlaTEIbHOIO ABUKECHHUS.

MarepuaJu 1 U3yYeHus:

1. AGcomoTHO TBepoe Teno. BpamarenpHoe aBmxkeHue. Ock Bpamienus. LleHTp macc TBEpAOTo
T€Jla U CUCTEMBI MaTepUaIbHBIX TOYEK. MOMEHT cuiibl. MOMEHT umnyibca. MOMEHT MHEPLIUU.
dopmysia MOMEHTA UHEPIIUH.

Tema 2.MouiekyasipHas ¢pusuka

®dopma npoBeIeHHs — Ja0OpaTOPHbIE pabOTHI.

3aunsarue 1.

JlaGopatopHas pabota «Cmamucmuyeckue pacnpeoeneHus 8 MOAeKYIAPHOU pusuxey.

Ileap padoTbI:03HAKOMIIEHUE C OCHOBHBIMU CTaTUCTUUYECKMMH 3aKOHOMEPHOCTSAMHU HI€aTbHBIX
ra3os.

MarepuaJ 1J1s1 M3YYEeHHUS:

1. OcHOBBI TEOpUHM BepOATHOCTH. Pactipenenenne Makcsenia 1 ero CBOiCTBa.

Tema 3.0OcHOBBI TePMOANHAMUKH

dopma npoBeaeHHs — Ta00paTOpHBIE PaOOTHI.

3ansTue 1.

JlaGopatopHas paboTa «H3mepenue nokazames aouadamsi 8030yXa».

eanb padoThi: 03HAKOMIIEHUE C METOJIOM ONPEEICHUS MTOKa3aTess afuadbaThbl ra3oB.
MarepuaJ 1J1s1 M3YYEeHUS:

1. TemioeMKOCTb Te€1a, MOJIIpHAs U yAEJbHas TEIUNIOEMKOCTb. TEeIIOEMKOCTb B pa3IU4HbIX
n3onpoiieccax. CooTHomeHue Maiiepa.

2. AnnabatHBlii Ipoliecc u ero cBoiicTsa. [lokazaTenb aaradaThl U €T0 CBSI3b C YUCIIOM CTeNeHen
cBO0OIBI MOJIEKYJT HACATHLHOTO ra3a.

3aunsrue 2.

JlaGopaTopHast paboTa «M3yuenue 83aumoceszu medxicoy 0asieHuem u oo0vemom 2aza npu
NOCMOAHHOU MeMnepamype».

Heab padoThI: N3yUUTh B3aMMOCBS3b MEX/Y IapaMETpaMU r'a3a B 3aMKHYTOM COCYJI€.
MarepuaJu 1t U3yYeHus:

1. TerutoTa, BHyTpeHHsIsl SHEpPTUs U paboTa ra3a npu pacmupenun. Ilepoe Hayano
TepMoIMHAMUKHU. [lepBoe Hauamo TepMOAMHAMUKH B U30IIPOLIECCAX.

3aunsarue 3.

JlaboparopHas pabota «H3yueHue u30XxopHo2o npoyecca.

Leab padoThI: IKCIIEPUMEHTATBbHOE N3YUEHNE U30XOPHOTO IIPOLIEcca B rase, MIpOBEpKa 3aKOHa
[Mapmns.

MarepuaJu 1 U3yYeHus:

1. M3omporieccrl: n30TepMUUECKHI, M30XOPHBIN, 1300apHbIHA. PaboTa 1 13MeHeHne YHEPTUH BO
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BCEX M30IPOLIECcCax.
Tema 4.Kosie0anust 1 BOJTHBI

dopma npoBeeHHs — Ta00paTOpPHBIE PaOOTHI.

3ansaTue 1.

JlaboparopHass pabota «Onpedenerue YCKOpeHus Cc80000HO20 NAJEHUS C  NOMOUDBIO
MaAMemMamuyecko20 MasmHuKa.

Leas padoThl: SKCIEPUMEHTAIBHOE ONpEACTICHHE YCKOPEHUsT CBOOOIHOTO MaJCHUs NpU
MOMOIIN MaTEMaTHYECKOTO MasTHHKA.

MarepuaJu 1 U3yYeHus :

1. Konebanus. "'apmonndeckue koyedanus. AMILIUTYyAa, iepuo, dhasa, HadaibHas ¢asa,
yacToTa. BeiHyXeHHbIe U cCBOOOAHBIE Koebanus. Pe3onanc.

Tema S.91exkTpHYecKoe moJie

dopma npoBeaeHHs — Ta00paTOpHBIE PaOOTHI.

3aunsarue 1.

JlaGopaTtopHas pabota «Ikcnepumenmanbroe onpedeieHue pacnpeoesens HAnPAICEeHHOCMU
NEKMPULECKO20 NOJISL CUCEMbL INEKMPUUECKUX 3APAO06Y .

Ilenbr paboThl: 3HAKOMCTBO C OSKBUIOTCHUUAIbHBIMU IMOBEPXHOCTAMH U  JIMHUSAMHU
HaNpsHKCHHOCTH HA IPUMEPE 3JIEKTPOCTATUUYECKOM BaHHBI.

MarepuaJ 1J1s1 M3YYEeHHUS:

1. Toueunstii 3apsia. [IpoOusblit 3apsn. 3akon Kynona. HanpskeHHOCTD M OTEHIIMAT
ANEKTPUYECKOTO OIS, TUHUH HAMIPSKEHHOCTH.

2. llpuHunun cynepno3unuu anekTpudeckux mnoneil. Teopema I'aycca nns  BekTopa
HANPSDKEHHOCTH AJIEKTPUUECKOTO MOJIS.

3. PabGora cun »snekrpocraruyeckoro mois. CBsA3b HANPSHKEHHOCTH U MOTEHLHUAIA,
SKBUIOTEHIMAIbHbIE TOBEPXHOCTH.

TeMma 6. DiieKTpUYECKHUI TOK

®dopma npoBeIeHHs — Ja0opaTOPHbIE pabOTHI.

3aunsarue 1.

JlaGopartopHas pabota «lIpasunra Kuepxeoga.

Leab padoThI: 3HAKOMCTBO C OCHOBHBIMHM 3JIEMEHTAMHU OJJIEKTPUYECKHX Iened M ¢ HuX
napaMmerpamu; usyudeHue 3akoHoB Oma u Kupxroda; ombiTHasi mpoBepka OCHOBHBIX METOJIOB
pacueTra JIeKTPHYECKUX IETIEH.

MarepuaJ 1 U3yYeHus:

1. DnekTpuueckas 1enb. ¥Y3el, BETBb U KOHTYP dJieKTpudeckon rienu. [Ipasmmna Kupxroda.
3aunsarue 2.

JlaboparopHas paboTa «/3mepenue conpomusieHus ¢ NOMOubIO MOCMA NOCMOSHHO20 MOKAY.
Heab paGoTbl: H3yYEHHE MOCTOBBIX CXEM; O3HAKOMJIEHHE C METOJOM H3MEpEHUs
COTIPOTUBIIEHUH C MTOMOIIBI0O MOCTA MMOCTOSIHHOTO TOKA.

MarepuaJu 1 U3yYeHus :

1. DOnextpuyeckuit Tok. Cunma um mioTHOCTh Toka. Hampspkenwe. DJIC. 3akon Owma (ms
OJTHOPOJHOTO ¥ HEOJHOPOJHOTO YydYacTKa Lenu, s TOJHOM wnenu), 3akoH Owma B
nuddepernuanbHon hopme.

2. CompotuBieHue. YjaenbHOe comnpoTuBieHue. dusznyeckas NpPUPOAa CONPOTUBICHUS B
Metaiax. 3akoH [[xoyinsa-Jlenna. CoenuHeHne pe3ucTopoB.

Tema 7.MarneTusm

®dopma npoBeeHHs — Ta00paTOpPHBIE PaOOTHI.

3ansaTue 1.

JlaboparopHas pabota «Onpedenenue 20pu30HMAIbHOL COCMABIAIOWeEN UHOVKYUU MACHUMHO20
NONA 3eMAUY.

Leab paGoTbl: M3y4YeHUE DJIEMEHTOB 3E€MHOIO MarHeTH3Ma, OINpPE/EICHHUE T'OPU3OHTAIHLHON
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COCTaBJISIOLIEN NHIYKIIMM MarHUTHOT'O TI0JIs1 3€MJIM TaHT'€HC-TaJIbBAHOMETPOM.

MarepuaJ 1J1s1 M3YYEeHUS:

1. 3akon Awmmnepa. MaruutHas WHAYKIUS, JHWHUM MArHATHOM WHAYKOUU. [lpunHnmn
CyNEpIIO3UIMH JIJI1 MAarHUTHBIX noJied. 3akoH buo-Capapa-Jlamacca.

2. Teopema 0 UUPKYJISLUUHU JUIsi BEKTOpA MAarHUTHOM WMHIAYKUWMUA. MarHuTHas MHIYKLHS
0OECKOHEYHOTO MPSIMOT0 MPOBOJHUKA C TOKOM.

3. MoMeHT, IeHCTBYIOLINI Ha KOHTYP C TOKOM B MarHUTHOM I10JIe. MarHUTHBI MOMEHT.

Tema 8.91eKTpOMArHUTHOE 10J1€, 3JIEKTPOMATHUTHBIE BOJIHBI

dopma npoBeaeHHs — Ta00paTOpPHBIE PaOOTHI.

3aunsarue 1.

JlaGopatopHas pabota «Onpedenenue y0enbHo20 3apaoad 1eKmpoHa MemoooM MACHEMPOHA .
Henab padoTbl:u3ydeHUE ABUKEHUE AJIEKTPOHA B AJIEKTPUYECKOM M MAarHUTHOM TOJSAX U
OIpezieNIEHUE YIEIBbHOTO 3apsiia AJIEKTPOHa.

MarepuaJu 1t U3yYeHus :

1. Cuina Jlopenna.

2. Meron marHeTpoHa.

3. JIBM>KeHME 3apsDKEHHBIX YaCTHUL B 3JIEKTPOMArHUTHBIX MTOJISAX.

3aunsrue 2.

JlaGopaTtopHas pabota «Drekmpomazhumuule Korebanus 6 napaniearbHomLC-konmypey.

Hear padorbi: wuccienoBanue mnapamienbHoro LC-KOHTypa B PEXHUME BBIHYXIECHHBIX
KoJIeOaHUH; M3MEpeHHEe U BBIYMCICHHWE PE30HAHCHOW YaCTOThI, TOJOCHI MPOITYCKaHUS,
JTIOOPOTHOCTH.

MarepuaJ 1J1s1 M3YYEeHHUS:

1. BwiHyXAeHHBIE OdnekTpudyeckue konebanuss B LC-koHType. AMIUTUTYIHO-4aCTOTHAS
3aBUCUMOCTb.

2. BuxpeBoe snekTpuueckoe moje. Tok cMmeleHus. DNEKTPOMAarHUTHOE IoJie. Y paBHEHUs
Makcgeina. BoiHOBoe ypaBHEHUE.

Tema 9. OcHoBbl poTOMeTpHHU. 3AKOHBI FreOMeTPUUYECKOH ONTUKH. OCHOBBI BOJIHOBOI
ONTUKU

®dopma npoBeIeHHs — Ja0opaTOPHbIE pabOTHI.

3aunsarue 1.

JlaboparopHas pabota «Omnpedenenue noxazamens nperoOMIEHUs CMEKId C NOMOUBIO
MUKPOCKONA».

eap padoThI: N3yYeHHUE 3aKOHOB T'€OMETPUUECKON ONTHKHU; OMPEACICHUE MOKa3aTeNs
IPEIOMIICHUS TIOCKONapaIlIeNbHBIX 00pa310B U3 ONTHYECKUX CTEKOJI.

MarepuaJ 1J1s1 M3YYEeHHUS:

1. JIyu. Yerblpe IJIaBHBIX 3aKOHa reoMerpuueckod ontuku. Ilpunmun ®epma. Ontudeckas
JUIMHA TYTH. AOCOMIOTHBIM W OTHOCHUTENBHBIM TIOKAa3aTelb MpeIoOMJICHUS. [ paHUIIbI
IPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

3ansTue 2.

JlaGopatopHas paboTta «Pomomempuyeckue uzmepenus Ha ckamve PC-M».

Leab paGéoTbl: 03HAKOMHUTHCA C OCHOBHBIMU (DOTOMETPUUYECKUMU MOHATUAMHU U €IMHULAMH MX
WU3MEPEHHI; HAYUYUTHCA U3MEPSITh OCHOBHBIE XaPAKTEPUCTUKU UCTOYHUKOB CBETA.

MarepuaJ 1J1s1 H3YYEeHHUS:

1. OcHoBHBIE (OTOMETpUUECKHE TOHATHS, BEIMYMHBI M EIUHUIBI U HX CBA3b C
AHEPreTUUECKUMHU.

JlaGopaTopHbie pabOThI IPENCTABIAIOT U3 ceOs MPOBEICHNE CTYACHTAMHU YKCIICPUMEHTOB

[0 33/JIaHHOW TEeMaTHKe C TOCIeayromeil o0paboTKONH M aHAIM30M TOJYYEHHBIX JaHHBIX.
Kaxnas paboTa mpakTHKyMa Take BKJIIOYAET YCTHBIM ONPOC CTYAEHTOB IO TEMaM,
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HETOCPEICTBEHHO CBA3aHHBIM C TEMaMH JIA0OPATOPHBIX padoT.
AKTUBHOCTP Ha J1a0OpaTOpPHOM MPAKTHKYME OIICHMBAETCS IO  CIETYIOLUIMM
KPHUTEPHUSIM:
® OTBETHI HA BOIIPOCHI, NIpe/laraeMble MPero1aBaTelIeM;
®  BBINIOJHEHUE SKCIIEPUMEHTOB-YIIPAKHEHUN B paMKax TeM JIabopaTOpHBIX paloT.

JlaHHBIE 3aHATHS IPOBEPSIOT CTETICHD BIAJICHUS TEOPETUUECKUM MaTepPHUaIoM, IIOMOTal0T
3aKpEIUTh TEOPETHYECKHE 3HAHUS ITOCPEICTBOM MILTIOCTPAIIMH Ha PEabHBIX IIpUMepax, a
Takxe (POPMHUPYIOT HABBIKH MTOJTOTOBKH U MPOBEICHHSI SKCIIEPUMEHTA U 00pabOTKH €ro
TTAHHBIX.

8. TEMATUKA KYPCOBBIX, KOHTPOJIbHbIX PABOT, PE®GEPATOB

Jannbiii Bug paboThl He peaycMoTpeH Y11

9. ITEPEYEHb BOIIPOCOB K DK3AMEHY

1. MatepuanbHas Touka. Mexanuueckoe nBuxeHue. Cucrema oTcuera.
[TocrynaTtenbHoe nBukeHue. PaBHOMepHOE ABMKEHNE, paBHOYCKOPEHHOE U
paBHO3aMemIeHHOE ABukeHue. Tpaekropus. Paguyc-sexrop. [IpoieHHBIN Ty Th.
[Tepemernienue (BEKTOp MepeMEIICHNUS ).

2. MruoBeHHas ckopocTb. Cpeansisi ckopocTb. Y ckopenue. HopmanibHoe u
TaHTeHIHalbHOE ycKopeHue. KpuBuzna Tpaekropun. Paguyc KpuBU3HBI TPAaCKTOPHUH.
PaBHOMeEpHOE, paBHO3aMEUICHHOE U PAaBHOYCKOPEHHOE JABUKEHUE.

3. JIBmKeHuUe Mo OKPY>KHOCTU. BEKTOp yIriIoBOM CKOPOCTH. YTIIOBOE YCKOPEHHUE.
CBsi3b yIJIOBOM M IMHEWHON CKOPOCTH, CBSI3b JINHEWHOTO U YTJIOBOTO YCKOPEHUS.

4. NnepumanbHble cucTeMbl oTcdeTa. [lepBblii, Bropoii (00muii U YaCTHBINA BHIT) U
Tpetuii 3akoHbl HetoToHa. ["panuiibl mpuMeHeHus 3akoHoB HeroTOHA.

5. Umnynbe. 3aK0H COXpaHEHUs! UMITYJIbCa. 3aKOH U3MEHEHUS UMITYJIbCa.
AOGCONIIOTHO yIIpyTUid U aOCOTIOTHO HEYNPYTHH YIaphl.

6. Mexannyeckas pabora. [lomHas mexanudeckas sueprus. Kunernueckas u
MoTeHLMa bHas sHeprud. ['padudeckoe npencrasienue sHepruu. [loTeHManbHbIe
SIMBI ¥ Oapbepbl. 3aKOH COXPaHEHHUS MMOJTHONW MEXaHUYECKOW SHEPTUH.
KoHcepBaTuBHbBIE 1 HEKOHCEPBATUBHBIE CHIIBI (ITPUMEPHI).

7. 3aKOH BCEMHUPHOT'O TATOTEHUs. [ paBUTALlMOHHBIE HANPS)KEHHOCTh U MOTEHIINAL,
UX CBs3b. JINHUN HAPSHKEHHOCTH TPAaBUTALMOHHOTO TOJIS (CUIIOBBIE JIMHUN).
[IpuHuuMn cynepno3uiuu rpaBUTallMOHHBIX nTosiei. KocMuueckue ckopocTu.

8. HemnepuuanbHble CUCTEMBI OTCUETA M CHIIBI HHEPIUU: criia Kopuosnuca,
[EHTPOOEIKHAS CHJIA, CHJIa HHEPIIUH, CBSI3aHHAS C IOCTYNATEeIbHBIM JBUKCHHUEM C
YCKOpEHHEM, CUJIa HHEPIIUH, CBsI3aHHAsl C HEPaBHOMEPHBIM BpalllaTeIbHbIM
JBUKEHUEM.

9. AGcomoTHO TBepoe Teno. BpamarensHoe aemkenue. Ock BpamieHus. LlenTp macc
TBEPJIOTO TEJIa U CUCTEMbl MaTepUAIbHBIX TOYEK. MOMEHT cuiibl. MOMEHT UMITyJibCa.
Mowment unepiun. ®opmyna MoMeHTa UHEPLUUHU (AJI1 CUCTEMBI MaTEPHAIbHBIX TOUYEK
U HENPEPBIBHOI'O TEJA).

10. Teopema I'toitrenca-Ilteiinepa. OCHOBHOE ypaBHEHHE TMHAMUKHU
BpallaTeIbHOro ABUKECHHUS (OOIIUI 1 YaCTHBIN BU). 3aKOH COXPAHEHHUSI MOMEHTA
UMITyJIbca. 3aKOH U3MEHEHHs] MOMEHTa UMITyJIbca cucTeMbl. KuHeTndeckas sHeprus
BpalIaTeIbHOTO JIBHXKCHHUSI.

11. Konebanus. ['apmonndeckre koaebaHusi. AMIUTUTY 1A, Iepuo/I, dhasza, HadyaabHas
¢aza, yacrora. BeiHyxieHHbIE U CBOOOJHBIE KoJeOaHus1. CBOOOHbBIC HE3aTyXaroIue
KoJjieOaHus (ypaBHEHHE KOJIEOAHUH U €T0 PEIICHHE).
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Dopma A

12. CBoGoHbIe 3aTyXatomye Kojaedanus (ypaBHeHHE KOJIeOaHUH U ero pelieHue).
Koadduuuent 3aryxanus. BoiHyxeHHbIe 3aTyXatomuiye Konedanus (ypaBHEHUE
Koj1e0aHui U ero peleHne ¢ IOMOIIbI0 BEKTOPHBIX Auarpamm). PezoHanc.

13. Cnoxxenue koneGaHu, MPOUCXOISIINI BIOJIb OJJHOTO HAMIPABICHHUS, C
OJIMHAKOBBIMH YaCTOTAMU M Pa3HBIMU aMILTUTYIaMU M HAYaJIbHBIMU (azaMu.
buenus. CnoxxeHue KoyiebaHnui, MPOUCXOAAIINX BO B3AUMHO MEPIIEHANKYIIAPHBIX
HaMpaBJIEHUAX C OJUHAKOBON YaCTOTOM.

14. Bonnbl. [IpoosbHbIE U IONIEPEYHBIX BOIHBI. Y paBHEHUE INIOCKOH BOJIHBL. J1Ha
BOJIHBL. BOJTHOBOM BEKTOP M BOJIHOBOE YHCIIO U €T0 CBA3b C IJIMHOM BOJIHBI. Da3oBas
U TPYMNIIOBasi CKOPOCTHU BOJIHBI.

15. IIpeoOpazoBanust ["anuest, MpUHIAIT OTHOCUTEIBHOCTH [ anues, 3aKoH
CIIO’KEHHSI CKOpOCTeH B Kiaccuueckoil pusuke. [locTynarsl crienuansHON TeOpUn
oTHOocUTeNnbHOCTH. [IpeoOpazoBanus JlopeHia u ux mpeneabHbIN Mepexo/ B
npeobpaszoBanus ['anunes. Ciaenctsus u3 npeodpazosanuii Jlopenma. Dueprus u
UMITYJIbC B PETISITUBUCTCKOM (U3UKE.

16. [oxxoas! TEPMOAMHAMUKY U MOJIEKYJISIPHON (U3UKHU. M neanbHbli ra3 u ero
OTJINYUSA OT peanbHOro. OCHOBHBIE MMOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPUU.
Yucno creneneii cBo0obl. Teopema 0 paBHOpacpeIeICHUN YHEPTUH 110 CTEIICHIM
CBOOO/TBI HICATTLHOTO Ta3a. MakpomnapameTpsl (TemMIeparypa, 1aBJlIeHHe, 00beM,
IJIOTHOCTb, KOHLIEHTpALUs). Y paBHEHUE COCTOSHUS UIE€aJIbHOTO rasa.

17. PaBHOBecHOe cocTosinue. HyneBoe Hauasio TepMOIMHAMUKU. PaBHOBECHBIE
nporecchl. M30mporiecchl: M30TepMUYECKUI, H30XOPHBIH, n300apHbIid. PaboTta
M3MEHEHNE YHEPTUU BO BCEX U30IPOIIECCAX.

18. AnnabaTHbIi TIporiece u ero cBoiicTpa. [loka3zarens aquadbaThl U €ro CBS3h C
YHCIIOM CTeNeHell cBOOO bl UICAbHOIO T'a3a, a TAKXKe ¢ MOJISIPHBIMU
TEIUIOEMKOCTSIMH. Y paBHeHHe aanadarsl. PaboTa u n3MeHeHne BHYTPEHHEH SHEpruu
B aauabaTHOM MpoIiecce.

19. TennoeMKoOCTb Tela, MOJISIPHAS U yI€IbHAs TEMJIOEMKOCTh. TenIoeMKOCTh B
paznn4HbIX u3onpoueccax. Coornomenune Maitepa. [lonurponuueckuii mporiecc.

20. TerutoTa (KOIMYECTBO TEIJIOTHI), BHYTPEHHSIS SHEPTHs U paboTa ra3a npu
pacummpenn. [lepBoe Hayano TepmoanHaMuku. [lepBoe Havano TepMOAMHAMUKY B
U30IIpoLeccax.

21. Bropoe nauano tepmoanHamuku ((popmynuposku Kimaysuyca, KenbBuna u ¢
TOYKH 3peHus Beunoro asuratens). [luki. [Hukn Kapno. KIIJI TernnoBoit MamvHel.
22. OTnu4us uaeanbHOro ra3a oT peasibHoro. Otinuuusd raza Ban-nep-Baansca ot
peanbHOro. YpaBHEHUS COCTOSHHS UAEAJIbHOIO ra3a u raza Ban-nep-Baasnbca.
N3otepma raza Ban-nep-Baanbca. Jlnarpamma coctosHri. AHOMaITbHBIE COCTOSHUS
(mepeoxna)kIEHHBIN NIap U IeperpeTas )KUIKOCTb).

23. Outponud. CBs3b SHTPONHUHU € TEIJIOTON. DHTPOIHUS B PA3TUYHBIX IPOIECCAX.
N305HTpONMitHEIM IIpouecc. Bropoe Hayano TepMOIMHAMUKY B SHTPOIIUNHOMN
(hopmyIUpOBKE.

24. OcHOBBI TEOpUHU BEpOATHOCTU. Pacnipenenenne Makcseina 1 ero CBOWCTBA.

25. bapomerpuueckas popmyina. Pactipenenenns bonpiimana u MakcBea-
bosbiimana.

26. Toueunsrit 3apsi. [IpoOHbIi 3apsia. 3akon Kynona. HanpspkeHHOCTh M TOTEHITHAIT
ANEKTPUYECKOTO T0JIsI, TMHUM HAIIPSHKEHHOCTH.

27. IlpyHuun cyneprno3uiluu deKTprudeckux nojen. Teopema ["aycca mist BekTopa
HAIPSHDKEHHOCTH AJIEKTPUYECKOTO MOJIS.

28. Pabota cwi sanekTpoctarrdeckoro nodist. CBsA3b HAMPSHKEHHOCTH W TTOTCHITHAIIA,
SKBUIIOTEHIMAJIBHBIE TIOBEPXHOCTH.

Crpanuna 16 u3 25



MuHucTepcTBO 00pa3oBanus U Hayku Poccuiickoit deneparmun

9 N Dopma
VY IbSHOBCKUI TOCYIapCTBEHHBIH YHHBEPCUTET

®-Pabouas mporpamMma o JUCLHILINHE

Dopma A

29. llonstpu3zanus JU3AEKTPUKOB. BUIBI AUAIEKTPUKOB U MEXaHU3MBbI X
nosispu3anuu. CerHeTodJeKTPUKY, eTIIst rucrepesuca. [1be3031eKkTpuki.

30. Bektop nonsipuzanuu. UHAyKus 30€KTpUYecKoro noid. Jusnekrpudeckas
MIPOHUIIAEMOCTh U BOCIPUUMYHUBOCTh. Teopema ["aycca 15t BeKTOpa Mojsipu3alui.
31. Teopema I'aycca 11t MHOYKIIMU 3JEKTPUUECKOTO 1MoJis. [ paHUYHBIE yCIOBUS HA
IpaHUIIe pa3jiena ABYyX TUIIEKTPUKOB.

32. IIpoBOTHUKH BO BHEITHEM dJICKTpHUECKOM 1ojie. CBOOOIHBIN U CBA3aHHBIN
3apsibl. Y CIIOBUE PaBHOBECHS ISl MPOBOAHMKA. HanpspkeHHOCTD MOt CHAPY KU OT
MIPOBOJIHHKA.

33. KonzencaTopsl, BUbl KOHAEHCATOPOB IO (hopMe 00KIa0K. DIEKTPOECMKOCTb.
CoennHeHre KOHAEHCATOPOB.

34. DHeprus CUCTEMBI 3apsiI0B. DHEPTHUs 3apsSHKEHHOTO IPOBOIHUKA U 3apSKEHHOTO
KoHJeHcaTopa. OObEMHas IUIOTHOCTh SHEPTUH 3JIEKTPUUECKOTO MOJIS.

35. Dnekrpuueckuii Tok. Cuiia ¥ IOTHOCTh TOKA. CBS3b MIIOTHOCTH TOKA CO
ckopocTbio 3apsanoB. Hanpspkerue. DJIC. 3akon Oma (11711 OTHOPOIHOTO U
HEOJJHOPOJHOT'0 Y4acTKa IIeTH, JIs MOJIHOW 1enHn), 3akoH Oma B auddepeHnnaibHoi
dbopwme.

36. ConpotusiieHue. Y ienbHoe conpotupiaeHne. Puznueckas npupoaa
CONpOTHUBIIECHUS B MeTailax. 3akoH /xoynsa-Jlenna. CoequHenne pe3ucTopos.
MomHoCTh TOKA.

37. DnekTpuueKas 1uenb. ¥Y3ell, BETBb U KOHTYP dJIeKTprudeckoi nenu. [Ipasuia
Kupxroda.

38. Tok B anekTpoauTax (JIEKTPOau3, 3akoH Dapazes) ¥ TOK B ra3ax (BHUIbI
paspsaa).

39. CobOoansIe 3aTyxatomue kojaedanus B LC-koHType (ypaBHEHHE U €ro PEIICHHE).
Koadduuuent 3aryxanus, 1orapuMUUECKUi JeKPEMEHT 3aTyXaHHsl, TOOPOTHOCTb.
CoOcTBeHHas 4acToTa KOHTYpa.

40. Beiny>xaeHHbIe anekTpudeckue kosnedanus B LC-koHType (ypaBHEHHE U €T0
pemenue). Pezonanc B LC-koHTYype. AMIUTUTYTHOE 3HAYEHUE CHITBI TOKA.
AMIUIUTYTHO-4aCTOTHAs 3aBUCUMOCTb.

41. Ilepemennslii Tok. KBazucranmonapueie Tokd. [lepeMeHHbIN TOK, TEKYIIUN Yepe3
KaTyIIKY, U IIEPEMEHHBINA TOK, TEKYILUI Yepe3 KoHAeHcarop. IlepeMenHsli TOK Ha
y4acTKe LEMH, COIepKAIIEM KaTyIIKy, KOHICHCATOP U pe3ucTop. PeakTuBHBIE
conpoTuBiieHUs. CMelIeHne Toka u HanpspkeHus 1o ¢asze. [lonnoe conpotuBienue
(ummnenanc). MoIHOCTh MEPEMEHHOI0 TOKA U JICHCTBYIOIIEE HATIPSKEHHE.

42. BzaumojeicTBre IBYX TOKOB (3aKOH Amriepa). MarHuTHas HHIYKUUS, TUHUU
MAarHUTHON MHAYKIMH. [[puHIMI Cynepno3uiuy i1 MarHUTHBIX ToJiei. 3akoH buo-
Casapa-Jlannacca (151 TOHKOTO TPOBOJHUKA, JJISI CPEIbI U JIJISl ABUKYILIETOCS
3apsna).

43. Teopema ['aycca 11t BEKTOpa MarHUTHOW MHAYKIMU. Teopema o HUPKyJIALUN
JUISL BEKTOpa MAarHUTHOW MHAYKIMHU. MarHuTHas HHAYKIUS O€CKOHEUYHOTO MPSMOTo
IIPOBOJHUKA C TOKOM.

44. MoMeHT, AeHCTBYIOIIMI HA KOHTYP C TOKOM B MArHUTHOM TT0J1€. MarHuTHbBIN
MOMEHT.

45. Marnetuku. Buasl maruetnkoB. @eppoMarHeTusM U neTiisi THCTEPE3HcCa.
MukpoToku (aToMapHbIe/MOJIEKYISIPHBIC) TOKH ¥ TOKU TIPOBOJAUMOCTH. MeXaHU3MbI
HaMarHW4YMBaHUs Pa3HbIX BUJOB MAarHETUKOB.

46. HamarunyeHHOCTh. MaruuTHas IpOHUIIAEMOCTh U BOCIIPUUMYHMBOCTD. TeopeMa
LUPKYJISIUUN BEKTOPAa HAMarHU4€HHOCTH.
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Dopma A

47. Hanpsi>keHHOCTh MarHUTHOTO 10J1s1. CBA3b HANPSHKEHHOCTH, HAMarHU4EHHOCTH U
uHAYKIUK. L{upKynsanus BeKTopa HalpsDKEHHOCTH MarHUTHOTO 10JIs. ['paHryuHbIe
YCJIOBHS Ha TPAHULIE pa3/iena JByX MarHETHUKOB.

48. Cuna Amniepa. Cuna Jlopenna. Pabora, coBepiiaemast MarHUTHBIM TIOJIEM HAJL
KOHTYpPOM € TOKOM. JIBI>KeHUE 3apsiKeHHON YaCTUIbl B MArHUTHOM T10JI€ (€CiH
YaCTHULIBI BJIIETAET NEPIEHANKYIISIPHO IUHUSIM UHIYKIUH U MO/ YIJIOM K JIMHUAM
uHayknun). Dddext Xoma.

49. SBnenue snexrpoMarauTHOM uHAyKuuu. JJC nunnykunu. 3akon Papazes 1
anekTpoMarHuTHON nHAYKUUU. [IpaBuno Jlenna. UaayktuBHOCTH. CaMOUHIYKIIHUS.
B3aumuas unaykuums.

50. Tok 3aMbIKaHHS U pa3MbIKaHUS LIENU. DHEPTUsl MArHUTHOTO TIOJIsI BUTKA WJIN
karymkd. O0bEMHas TNIOTHOCTh YHEPTUU MArHUTHOTO TOJIS.

51. BuxpeBoe anektpuueckoe nose. Tok cMeneHus. DIeKTPOMarHuTHOE T0JIE.
VYpaBuenust Makcseiia (B unTerpaibHoi u auddepenunanshoii popme). BoaHosoe
ypaBHEHUE.

52. Pemenue ypaBHeHuit MakcBeia (BOJIHOBOTO YpaBHEHHs) TSI TPOCTPAHCTBA O3
TOKOB IIPOBOJUMOCTH U CBOOOAHBIX 3apsA0B. [Imockas s5ekTpoMarHuTHas BOJTHA.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. [IITOTHOCTB 3HEPrUuyM 3J€KTPOMAarHUTHOT'O OIS,
BekTOp YMoBa-IloitHTuHra. JlaBneHue cBera.

53. CeetoBoii noTok. Cuia cBera. POTOMETPUUYECKUE BEIMYUHBI U €IUHUILIBI
(SIPKOCTB, CHJIa CBETA, OCBEIICHHOCTh, CBETUMOCTH). TOUYCUHBIN ¥ H30TPOITHBII
MCTOYHUKH cBeTa. 3akoH JlamOepTa. CBA3b SHEPreTH4ecku U HOTOMETPUIECKUX
BEJINYMH.

54. JIyu. YUetslpe Ii1aBHbIX 3aKOHA reomMeTprudeckoi onTuku. [Ipunuun depma.
OnTrueckast IuHa TyTH. AOCONIOTHBIN M OTHOCUTEIBHBIN MMOKa3aTelh
IIpeOMIIEHUS. " paHHLIbI IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

55. JIunza. Tonkas nuH3a. OnTryeckas cuiia JUH3bI, POKYC, POKYCHOE PacCCTOSTHUE.
Knaccudukanus mun3. @opmyna ToHKON MUH3BL. [TpUHIUTBL M TPUMEPHI TOCTPOCHUS
M300paXeHUI B TOHKUX JIMH3aX.

56. Tok B IOIyNpOBOJHUKAX: HOCUTEIH 3aps/ia, 3aBUCUMOCTb OT TEMIIEPATYPHI,
THUIIBI IPOBOJUMOCTH, TUNIOTHOCTH TOKa. OCHOBBI 30HHOM Teopuu (OTIMYNE
IIPOBOJAHUKOB, ITOJYIIPOBOJHUKOB U IUIJIEKTPUKOB).

57. CBeT KakK 3JIeKTpoMarHuTHas BosiHa. CiioxkeHue IByX BOJH. MOHOXPOMaTUYHOCTh
U KOTrepeHTHOCTH BoJIH. [Ipunmumn [oiirenca. MaTepdepenuus ceera. Y ciaoBus
MHUHHMMYMa U MakCUMyMa.

58. UnTepdepentus ceera. Onpitel FOHra ¢ aByms mensmu. MaTepdepennns B
TOHKUX IJICHKaX U UHTep(dEepeHIIHs B TOHKOM KJIMHE (ITOJIOCH paBHOTO HAKJIOHA U
nosiockl paBHo TonmuHbl). Konbia HetoToHa.

59. ludpaxuus ceeta. [Ipunnumn [tolirenca-Openens. dudpakuus Openens, MeTon
30H @penenst. Audpaxius Openens Ha KPyTrJIoM OTBEPCTUH U HA KPYTIIOM
HEIMPO3pa4HOM JUCKE.

60. Audpaxuus csera. [Ipunuun [olirenca-Openens. Judpakuus Opaynrodepa Ha
TOHKOM e (Bu IudpakiuOHHON KapTUHBI, YCIOBUS MUHUMYMAa U MaKCHUMyMa).
Judpakuus Ha qUPPaKIIUOHHON peneTKe (TIaBHbIC U JONOJHUTEIbHbIC
MUHHMYMBI).

61. ducnepcus cBera. [[puunHbl BO3HUKHOBEHUS SIBJICHUS U BHIBOJ (POPMYIIBI
nucnepcuu. I'paguk 3aBUCUMOCTH MOKa3aTess MPeloMIICHHs OT 4aCTOTHI.
HopmanbHas 1 aHoManbHast [ucnepeus.

62. TerutoBoe u3My4eHne u ero 0cooeHHOCTH. VcmyckaTenbHast v moryionaTeabHas
cniocoOHocTH. 3akoH Kupxroda asist TernaoBoro nzinydeHus. AOCOIIOTHO YepHOE
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teno. 3akonsl Credana-bonbumana u cmenennst Buna. @opmynsl Panes-/[xunca u
Buna. YastpaduoneroBas karactpoda. 'mnoresa o kBantax I[lnanka. @opmyrna
[Tnanka u e¢ npeenbHbIe IePeXoabl MPU MANbIX U OOJIBIINX YACTOTAX.

63. ®oroap ekt (BHenHM). 3akoHbl CTOJIETOBA U MX MPOTUBOPEUHE KITACCHIECKOM
BOJIHOBOM Teopuu cBeta. Dopmyia DitHireiHa njs hotodddexra. OObsICHEHHE
3akoHOB CTOJIETOBA C HCIOJIB30BaHKUEM TeopuH 0 poTonax. Kpachas rpanura
dotorddekra.

64. O¢pdexr Komnrona, KOMOITOHOBCKOE CMEIICHUE. 3aKOHBI COXPAaHEHHsI YHEPTUU U
MMITYJIbCa IIPU KOMITOHOBCKOM paccessHuH. KopIyCKyIsipHO-BOTHOBOM JTyallu3M
IPUPOIBI CBETA (U, B LI€JIOM, SJIEKTPOMAarHUTHOTO M3JTy4YEHUS).

65. ATomMHBIE CTIeKTpBI, UX BUA U cepun. OnbiT Pezepdopna. Moxenu atoma
(Tommcona, manetapHas). Mozaens atoma bopa, mocrynarel bopa, ycinosue
kBaHTOBaHUsA bopa. CnekTp (3HEepreTuveckne ypoBHu) atroma bopa u ero cBoiicTga.
66. KopryckysipHO-BOJIHOBOM Jyaliu3M CBOMCTB BeriecTBa. Teopus ne bpois,
JuTiHA BOJIHBI e bpotinsa. Onbitel [pBuccona u Jxxepmepa u onbiT @abpukanTa.
[Ipuumnna, M0 KOTOPOH BOTHOBBIE CBOIMCTBA HE HAOIIOAIOTCS Y MAKPOOOBEKTOB.
®dazoBas U rpynInoBasi CKOPOCTH BOJIH Ae bpoiiis.

67. CootHomenue HeonpeaeneHHocTel. [Ipunmmn neonpenene¢Hunoctu I 'eiizendepra
U CIIEZICTBUS U3 HEro (MMOHATHE TPACKTOPUHU B KBAHTOBOM (pr3HKe, BEPOSTHOCTHBIM
xapakTep KBaHTOBOH (pu3uku). COOTHOIIEHUE HEOTIPEIEICHHOCTEH SHEPTUH U
BPEMEHU.

68. IIpunnun coorBercTBUA. OnepaTopbl B KBAHTOBOM (pU3UKE. Y paBHEHUE HA
coOCTBEHHBIC 3HAYCHHS M COOCTBEHHBIC (DYHKIMH orepaTopa. OnepaTop UMITyIbCa.
Onepatop ['amunbToHa (ramunbToHMaH). Y paBHeHue Llpenunrepa (cTanmonapHoe u
BpeMeHHoe). BonHOBast pyHKITHS.

69. BonmHoBas QpyHKIHs, €€ CMBICHT U ¢ CBOMCTBAa. BpeMeHHas 4acTh BOITHOBOM
¢byukun. [IpuHIMI IPUYUHHOCTH B KBAHTOBON MEXaHUKE.

70. Ypasuenue lllpenunrepa u BonHOBas GpyHKIHS CBOOOAHON YacTUIIbI. JIMHEHHBII
TapMOHHMYECKUI KBaHTOBBINA ociuiuiaTop (ypaBHenue Llpenunrepa u
DHEPreTUUECKUN CIIEKTD).

71. Yactuiia B mpsIMOYTOJIbHON OJTHOMEPHOM MOTEHITUATBHOM siMe (YpaBHEHHE
[Ipenunrepa u ero pemeHus). JHEPreTUUECKUil CIIEKTP YaCTULIbl B TOTEHIIUAIbHON
aMe. BeposATHOCTh HaX0KIE€HUS YaCTULbI B Pa3JIMYHBIX TOUYKaxX siMbl. [IpoxoxneHue
YaCTHUIIbl CKBO3b MOTEHIUANBHBIN Oaphep (TYHHETHMPOBAHUE) U €r0 (PU3HUeCKHit
cmbicit. Koaddumment npospaunoctu 6apsepa (cMbica u popMya).

72. YpaBuenue Llpenunrepa 1uis 31€KTpoHa B aTOME BoJ0opoa. BoiHoBbIe pyHKINU
Y DHEPreTUYECKUN CIIEKTP 3JIEKTPOHA B aTOMe BoAOpoaAa. KBaHTOBBIE uncia, UX
CMBICJI ¥ 3HAUEHUSI, KOTOPbIE OHU MPUHUMAIOT. OpOUTANBHBIA MEXaHHUECKUI
MOMEHT YacTHULIbl U ypaBHEHUS Ha ero coOCcTBeHHbIe 3HaueHUs. CTIIMH, €ro CMbICI U
cobctBeHHbIe 3HaueHus. [lonsitue opourtanu. depmuons! 1 6030HbL. Pacuiennenue
SHepreTrudecKkux ypoHel (Beipokaenue). [Tpuniun [laymm. [TocnenoBarenbHOCT
3ar0JIHEHUE PHEPTETUUECKUX YPOBHEN B aTrome. Pa3penicHHbIe 1 3anpeliCHHbIE
nepexo sl B aToMe (TipaBuiia 0Toopa).

73. Ypasuenue lllpenunrepa mias MoJeKyIbl Bogopoaa. AnnadaTiuueckoe
npuokenrue. BomHoBas GyHKIHS MOJIEKYJIIPHOW OpOUTANI KaK JTMHEHHAs
KOMOUWHAIMS aTOMHBIX opOuTaneid. KyigoHoBckue 1 0OMEeHHBIC HHTETPAJIBL.
OOMeHHOE B3arMOJICHCTBHE. DHEPTETUUECKHUI CTIIEKTP MOJIEKYJl. Buasl xuMuueckon
CBSI3M B MOJIEKYJIaX.

74. Ctpoenue sigpa atroma. Hykiossl. 3apsigoBoe U MaccoBoe uncia. M30Tomnbl.
DHeprus cBs3M spa U AedekT macchl. SnepHblie CHITBI M UX cBOiicTBa. Monenu siapa
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(kamenbHas, 00o0uedHast, 00001IeHHAs ).
75. PannoakTMBHOCTb. 3aKOH pajiioaKTUBHOTO pacnazaa. [TocrosHuas pacnaza,
HepuoJl MOIypacnaaa, cpeiHee BpeMsl )KU3HU siipa. AKTUBHOCTb PaMOaKTUBHOIO
u30TONa/s1ipa. SInepHble peakiiui U 3aKOHBI COXpaHEeHUs B HUX. AJbda- u OeTa-
pacnazpsl. Anbda-, 0eTa 1 raMMa-U3JIy4eHHe U X OCHOBHbIE CBOMCTBA.

10. CAMOCTOSATEJIBHASA PABOTA OBYUYAIOIIIUXCA

Cognepxannie, TpeOOBaHUS, YCIOBHUS M TOPAJOK OpPraHU3AlUU CAMOCTOSTEIHHOW pPadOTHI
oOyJaronuxcst ¢ yaetoM GopMbl OOyUEHHS ONPEACNIIOTCS B cooTBeTcTBHH ¢ «IlomoxxeHnem 00
OpTaHM3aIMN CaMOCTOSTENILHON PabOThl OOYYAIOIIUXCS», YTBEPKICHHBIM YUYEHBIM COBETOM
Val'V (mporokoa Ne8/268 ot 26.03.2019 r.).

®dopma 00ydeHUsT — OUHasl.

KOJIEOAHUA U BOJIHBI

MCIOJIb30BAHUEM PECYPCOB yUeOHO-
METOAUYCCKOI'O U HH(bOpMaI.IHOHHOI‘O

®opma
Bua camocrosiTeibHOM padoThI KOHTPOJIA
(npopabomka yuebrnoco mamepuana, | Oobem (nposepra
HasBaHue pa3iesioB H TeM peuteHue 3a0au, pegpepam, 00K1A0, B peuieHus
KOHMPOAbHASL paboma, no02omosKka K | dacax 3a0ay,
coaue 3auema, dK3amena u op.) peghepama u
op.)
1. MexaHuka e [IpopaboTka yueOHOTO MaTepuana ¢ 18 poBepKa
UCIIOJIb30BAHUEM PECYPCOB yUeOHO- peHiCHud 3a/1a1,
METOAMYECKOTO U MH(POPMAITHOHHOTO YCTHBIH onpoc,
oOecrieue s QUCIUILINHEI 9K3aMCH,
e Pemenune 3amau anBepKa
e IloAroToBKa K JIaGOPaTOPHBIM OTHCTOB 110
pabotam 1a00paTOPHBIM
e [loaroroBka Kk cjade dK3aMeHa
2. MonexkynspHas e [IpopaboTka yueOHOro MaTrepuaa ¢ 18 IIPOBEPKA
buszmka MCIOJIb30BAHUEM PECYPCOB yUeOHO- PCIUCHHA 33711,
METOAMYECKOTO U MH(OPMAITMOHHOTO YCTHBIH OIIPOC,
oOecrieueH s TUCIUILIAHBI 9K3aMCH,
e Pemenune 3ama4 np?BepKa
e [loaroToBka Kk 1a60paTOPHBIM OTHCTOB 110
paGoTam 1a00paTOPHBIM
[ToaroroBka k caayue sKk3aMeHa
3. OcHOBBI e IIpopaboTka yueGHOro MaTepuana ¢ 18 IpoBEpKa
TEPMOJUHAMUKH HCIIO0JIb30BaHUEM PECYypPCOB YUeOHO- peuIenus 3anad,
METOAMYECKOTO U MH(POPMAITHOHHOTO YCTHBIH onpoc,
oOecrieue s QUCIUILINHEI 9K3aMCH,
e Pemenune 3amau anBepKa
e IloAroToBKa K JIAGOPATOPHBIM OTHCTOB 110
paGoTam 1a00paTOPHBIM
e [lonroroBka k ciaue dK3aMeHa
4. Mexanudeckue e [IpopaboTka yueOHOro MaTrepuaa ¢ 18 IpOBCepKa

pelieHus 3a1a4,
YCTHBIN ONPOC,
HK3aMEH,

Dopma A
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o0ecrniedyeHus AUCIUTIITNHBI MpoBEpPKa
e Pemenue 3a1a4 OTYETOB 1O
e [loaroroska K 1a00paTOpPHBIM 1a00paTOPHBIM
pabotam
e [lonroroBka k caaue sK3aMeHa
5. DNeKTpruUYecKoe noJie e [IpopaboTka yueOHOTO MaTepuana ¢ 8 IIPOBEPKA
HCIIOJIb30BAHUEM PECYPCOB yueOHO- peHiCHud 3a/1a1,
METOINYECKOTO U MH(OPMAITMOHHOTO YCTHBII1 ompoc,
oOecrieueHrs TUCIUTLTAHBI 9K3aMCH,
e Pemenue 3amau TpOBCpKa
e [loaroroBka Kk 1a60paTOPHBIM OTHCTOB TI0
paGoTam 1a00paTOPHBIM
e [lonroroBka k caaue sK3aMeHa
6. 9H€KTpI/IIIeCKI/II7I TOK ° Hpopa60TKa yqe6Horo Mmarepuaia c 9 IIpOBEPKa
UCIIOJIb30BAHUEM PECYPCOB yueOHO- PCLICHUS 337124,
METOAMYECKOTO ¥ MH(OPMAITMOHHOTO YCTHBIH OIIPOC,
obecrieueHUs JUCHUILIAHEI 9K3aMCH,
e Pemenue 3a1a4 HP?BepKa
e Tloaroroska K 1abopaToOpHBIM OTHCTOB 110
paGoTam nabopaTopHBIM
e [lonroroBka k caaue sKk3aMeHa
7. Marnetusm e [IpopaboTka yueOHOro Marepuana ¢ 9 IpoBepKa
UCIIOJIb30BAHUEM PECYPCOB yueOHO- PCIICHITT 3a/1ad,
METOIUYECKOT0 ¥ HHPOPMAIIMOHHOTO YCTHBIN OIPOC,
obecrieueHUs JUCHUILINHEI 9K3aMCH,
e Pemenne 3a1a4 TpOBCpKa
e IloaroToBKa K 1a6OpPaTOPHBIM OTHCTOB 110
paBotam 1a00paTOPHBIM
e [lonroroBka K caaue sK3ameHa
8. DIeKTpOMarHuTHoe e [IpopaboTka yueOHOro Marepuaia ¢ 9 IIpPOBEPKa
1oJIE, HCIOJIb30BAHUEM PECYPCOB YUeOHO- PCIICHU 33124,
JJIEKTPOMArHUTHBIE METOAMYECKOTO U HH(POPMAITHOHHOTO YCTHBIH OIIPOC,
BOJIHBI oOecrieueHns QUCIUILINHEI S5K3aMCH,
o Pemenne 3amau HPQBCPKa
e IloAroToBKa K 1a00paTOpPHBIM OTHCTOB 110
paGoTam 1a00paTOPHBIM
e [loaroroBka k ciaue s3K3amMeHa
9. OcHOBHI hoTOMETPHH, e [IpopaboTka yueOHOTO MaTepuaa c 9 IIPOBEPKA
reoMeTpHuYecKas MCIOJIb30BAHUEM PECYPCOB yUeOHO- peIHeHIEH 3amaq,
OIITHKA, OCHOBBI METOAMYECKOTO U MH(OPMAITMOHHOTO YCTHBIN OLIPOC,
BOJIHOBOM ONTHKHU obecrieueHUs JUCHUILINHEI 9K3aMCH,
e Pemenue 3a1a4 HP?BepKa
e [loaroroska K 1abopaToOpHBIM OTHCTOB 110
paGoTam 1a00paTOPHBIM
e [lonroroBka K caaue sK3ameHa
10.KBanToBas npupoza e IIpopaboTka y4eOHOro MaTepuana c 7 IpOBepKa
HA3JIy4YECHUS HCIOJIb30BAHUEM PECYPCOB YUeOHO- peHiCHud 3a/1a1,
METOAMYECKOTO ¥ HH(OPMAIIMOHHOTO YCTHBIH 01IpOC,
obecrieueHus JUCITUTITUHBI 9K3aMCH

Dopma A
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HCIIOJIb30BaHUEM PECYypPCOB YUeOHO-
METOIMYECKOTO U MH(OPMAITMOHHOTO
oOecredyeHns JUCIUTIIHHEI

e Pemenune 3amau

e [JloaroroBka Kk ciaye sK3aMeHa

Y 1pIHOBCKMI FOCY1apCTBEHHBIH YHUBEPCUTET Popma
®-Pabouast nporpamMmma 1o JUCLUITHHE

e Pemenune 3amau
e [loaroroBka K ciaue 3K3aMeHa

11.ATOMHBIE CIIEKTPBHI, e [IpopaboTka yueOHOro Marepuaia ¢ 7 IIpOBEPKa

MOJEIN aTOMa HCIIO0JIb30BaHUEM PECYypPCOB YUeOHO- peUICHNs 3a1ad,

METOAMYECKOTO U MH(POPMAITHOHHOTO YCTHBIH OTIPOC,
o6ecreueHns QUCIUTUINHBI 9K3aMCH
e Pemenune 3amau
e [loaroroBka K cjiaue 3K3aMeHa

12.0cHOBBI KBAaHTOBOM e [IpopaboTtka yueOHOro MaTepuana c 8 IpoBepKa

buzuku HCIOJIB30BAHUEM PECYPCOB YUEOHO- PCIICHITT 3a/1ad,

METOIUYECKOr0 ¥ HH(POPMAIIMOHHOTO YCTHBIH OTIPOC,
obecrnedenus JUCIUILINHEI IK3aMCH
e Pemenune 3amau
e [loaroroBka K cjiaye 3K3aMeHa

13.AtomHas pusuka e IIpopaboTka yueGHOro MaTepuana ¢ 7 IpoBEpKa
HCIOJIb30BAHUEM PECYPCOB YUEOHO- PCLICHUS 337124,
METOAMYECKOTO M MH(OPMAITMOHHOTO YCTHBIN OTIPOC,
obecrneueHUs TUCIUILINHBI 9K3aMCH
e Pemenune 3amau
e [loaroroBka K ciaue 3K3aMeHa

14 S nepnast pusnka e IIpopaboTKa y4eOHOro MaTepuaa c 7 IpOBepKa

peuieHus 3aaadq,
YCTHBIH 011poc,
JK3aMEH

11. YYEBHO-METOANMYECKOE U THOOPMAILIMOHHOE OBECIIEYEHHE

TACIATITAHBI

a) ClIHCOK peKOMEeH1yeMOoil JINTepaTypbl
OcHoBHas:

1.

Cusyxun /JI.B., Ooumii kypc pusuku. T. I. Mexanuka. : Yue0. mocobue: st By30B. / Cupyxus . B. - 4-

e u3., crepeot. - M. : ®DU3MATIIUT, 2005. - 560 c. - ISBN 5-9221-0225-7 - TekcT : 31eKTpOHHBIH //
OBC "KoncynpTant ctygenra” : [caifr]. - URL :
http://www.studentlibrary.ru/book/ISBN5922102257.html

Cuyxwun /[.B., O6mwmii kypce dmsuku. T. II. TepmonnHaMuka u MOJIeKyIIsspHas Gu3uka. : Yaed. mocooue:

st By30B. / CuByxun . B. - M. : DUIMATIIUT, 2006. - 544 c. - ISBN 5-9221-0601-5 - TekcrT :
anektponnsbiii / DBC "KoncynsTant cryaenta” : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN5922106015.html

Cusyxun, J. B. O6umii kypc ¢usuku. T. IV. Ontuka Yue6. mocodue : Ins By3os. / CuByxun /1. B. - 3-¢

u3a. , crepeoT. - Mocksa : ®USMATIINUT, 2002. - 792 c. - ISBN 5- 9221-0228-1. - TekcT : 3IeKTpOHHBIN

// OBC "KoncynbranT crynenta" : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN5922102281.html

Kananraukos C.I'., Dnekrpudectso : YueOH. mocodue. / Kanamaukos C.I. - 6-¢ u3., crepeot. - M. :

OU3MATIINT, 2004. - 624 c. - ISBN 5-9221-0312-1 - Tekcr : aaexrponusiii / DBC "KoHcynbTaHT
cTyneHra" : [caiir]. - Pexxum gocryma: https:// www.studentlibrary.ru/book/ISBN5922103121.html

Jlannc6epr, I'. C. OnTrka : yaebHoe nocobue : [{nst By308. / Jlauncoepr I. C. - 6-e uzn. ,cTepeor. -

Mocksa : DUSMATIIAUT, 2010. - 848 c. - ISBN 978-5-9221-0314-5. - Tekcr : 3nexrponHslii / ObC
"KoncynwsTant crygenTa” : [caift]. - URL :
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https://www.studentlibrary.ru/book/ISBN9785922103145.html

JlonmosHuTeNbHAS:

1. Topnau, B. B. ®usuka. 3agaun, Tectbl. MeTopl peteHus : yuebHoe mocoOue Al By30B /
B. B. I'opnau. — 2-e uzn. — Mocksa : M3parensctBo FOpaiit, 2022. — 343 ¢. — (Bricmee
obpazoBanue). — ISBN 978-5-534-12350-0. — Tekcer : anexkTponHblii // OOpa3oBareibHast miatdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/494407

2. llepmunos, A. B. O0mas ¢pusuka. 3agauu ¢ pemenusmu : 3aaaqauk / A. B. Ilepmunos, 0. A. Bapkos. —
Caparos : By3osckoe oopa3zoBanue, 2020. — 725 ¢. — ISBN 978-5-4487-0603-5. — Teker :
anekTpouHsbiii // LludpoBoit oOpazoBatensHbiii pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/95156.html

3. Tpodumona, T. . PykoBoaCTBO K pelieHuto 3a1a4 1o Gu3uke : yueOHOe MocoOue it By30B /
T. U. Tpopumora. — 3-e u3., uctp. u gon. — Mocksa : M3garenscTBo FOpaiit, 2022. — 265 ¢. —
(Briciiee obpazoBanue). — ISBN 978-5-9916-3429-8. — TekcT : anexTponHsli // O0pa3zoBarenbHas
miatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/488639

Y4ebHO-MeTOAMYECKAS:

1. bormanosa /[. A. MeTtogndeckue yKa3aHus ISl CAMOCTOSITEIIEHON paOOTHI CTYICHTOB TI0 JUCITUIUTHHE
«®Du3uKa» 1J1s HampaBJIeHUH OakanaBpuara U creranuTera Bcex Gopm o0yuenus / [I. A. bornanosa;
Y'Y, UODBT. - YabsHoBck @ Ynl'V, 2019. - 3arn. ¢ skpana; HeonmyOnukoBaHHBIN pecypc. - DIEKTPOH.
TekcToBble AaH. (1 ¢aitn : 468 KB). - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/8189

2. Hro A. B. Metoandeckue yka3zaHUs JUTsI CAMOCTOSITEIIEHON paOOThI CTYICHTOB 110 JUCITUIUTHHE « DU3HUKay
st cryneatoB UODBT / A. B. Uro. - YabsHosck : Y'Y, 2022. - 8 ¢. - HeorryOnukoBaHHEIH pecypc. -
URL: http://lib.ulsu.ru/MegaPro/Download/MObject/13222

3. Meroauueckue yka3anus K jadbopaTtopHbiM padotam 1o ¢usuke / C. A. Adanacwes, /1. I'. CanHukoB, A.
C. anus [u gp.]; Yal'Y, UODBT. - Viesuorck : Yal'V, 2022. - 367 c. - HeonyOnukoBaHHbIN pecypc. -
URL: http://lib.ulsu.ru/MegaPro/Download/MObject/13542

4. Haceaxuna 0. ®@. DnekTpruecTBO U MarHeTU3M : Y4eOHO-METOJMUECKOe MTOCOOHUE IS
CaMOCTOSITETILHOM pabOThI CTYIGHTOB M BHITIOJIHEHHUS JTabopaTopHbIX padoT / FO. ®@. Hacenkuna; Yul'Y,
NDDBT. - Vaesguosck : Yiul'V, 2019 — URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/5180

CorjacoBaHo:

Bex. crennamicr OO HB VATY  Uameesa A.D. B - /

JIOMKHOCT COTPYTHUKA HAYYHOH OHOIHMOTEKN DdUO MOMHUCH naTta

0) IlporpamMHoOe oOecrieueHue:

e MoiiOduc CrtangapTHBIN
e OC Aust PaGouas cranmus 8

B) IIpodeccuonanbubie 0a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CUCTEMbI:

1. D1eKTPOHHO-0UO0JINOTEYHbIE CHCTEMBbI:
IPRbooks [DnekTpoHHBIN pecypc]: 2JIeKTpOHHO-OMOMMoTeuHast cucteMa/ rpynmna komnanuid A [Tu Dp
Menmna. - DnektpoH. gaH. - Caparos, [2022]. - Pexxum gocryma: http://www.iprbookshop.ru.
FOPAVIT [DrnextpoHHslii pecypc]: 3eKTpoHHO-6mbmmoreunas cucrema/ OOO  DieKTpOHHOE
m3natenbctBo FOPAWT. - DnextpoH. man. — Mocksa, [2022]. - Pesxxum focryma: https:/www.biblio-
online.ru.
KoHcyabTaHT cTyaeHTa [DIEKTPOHHBIM pecypc]: sneKTpoHHO-Oubmmoreunas cucrema/ OO0
[Tonutexpecypc. - DJIEKTPOH. JaH. —  Mockaa, [2022]. - Pexum  goctyna:
http://www.studentlibrary.ru/pages/catalogue.html.
Jlanb [DnexTpoHHBINA pecypc]: anekTporHo-0nOmoTedHas cuctema/ OO0 OBC Jlanb. - DneKTpoH. 1aH.
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®-Pabouast nporpamMmma 1o JUCLUITHHE
— C.-IlerepOypr, [2022]. - Pexxum moctyna: https://e.lanbook.com.

Znanium.com [OneKTpOHHBIH pecypc]: 3JIEKTPOHHO-OMOIMOTEeUHAs cucrema/ 000
3HaHUYyM. - DIIeKTpoH. AaH. — MockBa, [2022]. - Pexxum moctyna: http://znanium.com.
Koncyabrantllnoe [DnexkTpoHHBII  pecypc]: chmpaBouHas mpaBoBas —cucrema/ Kommnanwus
«Koucynprant [Intocy. - DnekTpoH. naH. - Mocksa: KoncynsrantlLmtoc, [2022].

ba3a naHHBIX NepHOAMYECKUX H3JaHUil [DIeKTpOHHBIA pecypc]: anekTpoHHbIe XypHanb)/ OO0
NBUC. - DnektpoH. naH. - Mocksa, [2022]. - Pexxum noctyna:_https://dlib.eastview.com/browse/udb/12.
HauuonanbHas 3JIEKTPOHHAA OoudmoTexa [DneKkTpoHHBIN pecypcl: JJIEKTPOHHAs
OoubmMoTeKa. - INeKTpoH. JaH. — MockBa, [2022]. - Pexxum noctyma: https:/H30.pd.

JjekTpoHHasi Oubamorexka aucceprauuii PI'B [Dnextponnsliii pecypc]: snekrponHas O6ubnuoreka/
®I'BY PI'b. - Dnekrpon. gaH. — Mocksa, [2022]. - Pexxum goctyna: https://dvs.rsl.ru.

®enepanbHble HHPOPMALMOHHO-00pa3oBaTe/bHbIC OPTAJIbI:

Nudopmannonnas cucremMa EnnHOe OKHO JOCTyma K 00pa3oBaTeNbHBIM pecypcam. Pexxum moctyma:
http://window.edu.ru.

®denepanpHbIil mopTan Poccuiickoe oOpa3zoBanue. Pexxum noctyma: http:// www.edu.ru.
Oo0pa3zoBartenbHbie pecypesl Yal'y:

OnektponHas 6udmmoteka Yal'yY. Pexxum noctyma: http://lib.ulsu.ru/MegaPro/Web.

Oo6pazoBarenbubiit moptan Yiul'y. Pexxum noctyna: http://edu.ulsu.ru.

' CoriacoBaHo: . ‘ %—ﬁ

JlomKHGETS cotpyanuka YU TUT DOHO / nommick nara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUITIJIMHBI

AyauTopud AJi1 TPOBEICHUS JIEKLIMM, CEMUHAPCKUX 3aHATUM, U1 BBINOJHEHUS
71a00paTOpHBIX pabOT U MPAKTUKYMOB, AJIs MPOBENEHUS TEKYLIEr0o KOHTPOJIS U IPOMEKYTOUHOM
aTTeCTalluu, 'PYNIOBBIX U HHAWBHUAYAJIbHBIX KOHCY.HBTaI_II/II\/'I.

AyauTopurd YKOMIUIEKTOBAaHBI CICIHAIM3UPOBAHHOW MeOenblo, Y4eOHOW JTOCKOM.
Aymutopun A TPOBEACHUS JEKIUKA O0OpYHOBAaHBI MYIbTUMEAHIHBIM O0OPYIOBAaHUEM IS
npenocraBieHuss HHGopManuu Oo0ibiIoi aynutopuu. [lomemieHus s caMOCTOSTENbHON
paboThI OCHAIICHBI KOMITBIOTEPHONM TEXHUKON C BOZMOKHOCTBIO MOJKIIOYCHUS K CETH
«uTepHeT» M obecmedeHHWEM JOCTyIa K JJIEKTPOHHOW HMH(POPMAIMOHHO-00pa30BaTeIbHOM
cpene, IEKTPOHHO-OMOIMOTEUHOM crucTeMeE.

Jlst mpoBeieHus 1abopaToOpHBIX pabOT UMEETCS ClenyIolee 000pya0BaHHE:
JlaGopatopHas yctanoBka "MainHa ATByna".
JlabopaTtopHnas yctanoBka "MasitHuk Ob6epOeka'.
JlaGopatopHas ycTaHoBKa "MaTeMaTH4eCKUil MasiTHUK".
JlaGopaTopHas yctaHoBka "MasiTHuk MakcBema".
JlaGoparopHas ycraHoBka "M3Mepenue rmokasareis aguadarsl Bo3ayxa'.
y y
JlaTauk m1aBiaeHHS.
[mpur ¢ THOKUM [UTAHTOM.
JlaGopaTopHas yctaHoBKa «l3ydeHne n30XOpHOTO MpoIieccay.
. JlabopaTtopHas ycTaHOBKA «DJIEKTPOCTATUYECKAS] BAHHAY.
y
10. JlabopatopHas ycraHoBka «3ydyenue 3akonoB Kupxroday.
11. JlaGoparopnas ycTaHoBKa "MoCT OCTOSTHHOTO TOKa'".
12. Mara3un o0pa3oBbIX COMPOTHBIICHHH.
13. CoenunuTenbHbIE IPOBOJIA.
14. TaHreHc-raJbBaHOMETP.
15. McTOYHUK TOCTOSHHOI'O TOKA.

00N U AW
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16. JlabopatopHas ycranoBka «LC-KOHTYp».

17. T'eneparop CUTHAJIOB CHHYCOUIAILHON M IPSIMOYTOJIBHOM (DOPMBI.
18. Ocmumnorpad.

19. BonbT™eTpsl.

20. AmnepMeTpsl.

21. Mukpockon MBC-10.

22. IITaHreHIpPKYIb.

23. KommnbroTepsl co criennannzuposadsbm [10.

24. Py4HOIi Hacoc.

25. Jluneiika.

26. ITnockomapasnienbHbie 00pa3Ibl OMTHYECKUX CTEKOJ.

27. JlabopatopHas ycTaHoBka «OnTudeckast ckambst DC-My.
28. Hcrounuku cBeTa (JIaMIThl HAaKaJTUBaHMS ).

29. bnok nutaHus.

30. JIaGoparopHast ycTaHOBKa «MeTo MarHeTpOHA.

13. CHEIMAJIBHBIE YCJIOBUSA JJIAA OBYYAIOIIUXCA C OI'PAHUYEHHBIMUA
BO3MOKHOCTAMM 3/10POBbA
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B ciayyae HeoOxomuMocTH, 00ydarOmMMCSl M3 YUCIa JHUI ¢ OTPAHUYEHHBIMA BO3MOXKHOCTSIMHU
310pOBbs (1O 3asBJICHHUIO OOYYAIOIIErocs) MOTYT MpeasiaraTbCsi OJHU M3 CIEAYIOUIMX BapHaHTOB
BOCHIPUATUS UH(OOPMALIUU C YIETOM UX UHIUBUIYATbHBIX TICHXO(PU3NIECKUX 0COOCHHOCTEH:

— JUISL TUI C HApYILIEHUSIMHU 3pEHUs: B Ie4aTHO! (opMe yBelInYeHHBIM MpudTom; B hopme
AIIEKTPOHHOTO JIOKyMeHTa; B (opme aymuodaiina (mepeBox ydeOHBIX MaTepUaloB B
aynuodopmart); B TNedyaTHOM Qopme Ha s3bike bpaiins; MHAMBHAyaJlbHbIE KOHCYJbTAllUU C
MpHUBJICYCHUEM TU(DIOCYPIOTIEPEBOIUNKA; HHANBUAYAIbHbBIE 33/1aHUS U KOHCYJIbTAIIHH;

— JUId JHIl C HapyUIEeHWSAMH Ciyxa: B Ie4yaTHOH ¢opme; B ¢dopMe 3IIEKTPOHHOIO
JIOKYMEHTa; BUJIEOMaTEepHaIIbl C CyOTUTpaMU; MHAUBHUIYyaIbHbIE KOHCYJIBTALIUU C IPUBJICUCHUEM
CYpAOIEpeBOIUNKA; MHAUBHIyalIbHbIE 3a/1aHUs U KOHCYJbTALINU;

— JUIS JUI ¢ HapyUICHUSMH OMOPHO-IBUTATEIBLHOTO ammapara: B MedaTHou ¢Gopme; B
dbopMe DSIEKTPOHHOTO MOKyMeHTa; B (opme aynuodaiina; WHIWBHUIyaIbHBIC 3alaHUS H
KOHCYJIbTAITHH.

B ciryyae HEOOXOIUMOCTH HCITOJTh30BaHUS B y4eOHOM rporiecce
YaCTHUYHO/MCKTIOUUTEIHPHO JIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH, OpTraHU3aIHs
pa6otsl IIIIC ¢ obywaromumucs ¢ OB3 u uHBanumaamMu MpeayCMaTpUBACTCS B DJIEKTPOHHOM
uH(OPMAIIMOHHO-00pa30BaTEIFHON Cpelie ¢ YYETOM WX HHAWBHIYAIbHBIX MCUXO(PU3NIECKUX
0coOeHHOCTEH

v
>

Pazpaboruuk oy e, noueHT Kadeapsl Boraanosa /ILA.
' (noonucs) (donacHocmy) (PHO)

"

[Tpunoxenue 1

0) IIporpammHoe o0ecneyeHue:
MoitOduc
MoitOduc Crangaptasiii, OC Anbt Pabouas cranius 8

B) IIpodeccuonanbubie 60a3bl JaHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE CUCTEMBbI:
1. D1eKTPOHHO-0MOINOTEYHbIE CUCTEMBI:

1.1. IudpoBoii obpa3oBarensHbiii pecypc I[PRsmart :  amekTpoHHO-OMOMMOTEUHAS
cucremMa cadt/OOO Komnanus «Ail Ilm Ap Memma». - Caparos, [2022]. — URL:
http://www.iprbookshop.ru. — Pexxum pnocrtyma: ais 3aperucTpup. moib3oBareneil. - Tekcr
3JIEKTPOHHBIN.

1.2. O6paszosarensras mmatdgopma FOPAUT : o6pa3oBaTenbHbIl pecype, IEKTPOHHAs
6ubmmoreka : caiit / OO0 DnextporHoe m3gatenbctBo FOPAUT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexum qocTymna: [uist 3aperucTpup. mojib3oBaTesnei. - TeKCT : AIeKTPOHHBIH.

1.3. baza manHbBIX «OnexkTpoHHas OmoOmmoTeka texHuyeckoro BY3a (ObBC «KoncynbpTanT
CTYACHTa») : AJIEKTPOHHO-OuOnuoreynas cucrema : cadt / OOO Ilomurexpecypc. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum mpoctyna: ans 3apeructpup.
[0JIb30BaTeNeH. — TEKCT : DJIEKTPOHHBIM.

1.4. OBC Jlanb : anekTpoHHO-O0MOMMOTeYHas cuctema : cat / OO0 ObC Jlanb. — CaHKT-
[TerepOypr, [2022]. — URL: https://e.lanbook.com. — Pexum noctyna: uisi 3aperucTpup.
nojbp3oBaTenend. — TeKCT : 3IeKTPOHHBIM.

1.5. OBC Znanium.com : 3JeKTpOHHO-OMOIMOTEUHas cucreMa : cat / OOO 3HaHuyMm. -



http://www.iprbookshop.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x

Mocksa, [2022]. - URL: http://znanium.com . — PexuMm pgoctyna : s 3aperucTpHp.
[IOJIb30BaTeNeN. - TEKCT : DIIEKTPOHHBIM.
2. Koncyabrantllioc [DnekTpoHHBIM — pecypc]:  cnpaBodHass  MpaBoBas  CUCTEMA.
/000
«Koncynprant [Intocy» - Dnexktpon. gaH. - Mocksa : KoncynsrantlLitoc, [2022].
3. ba3pl JaHHBIX EPUOANYECKUX U3TAHUIN:

3.1. baza nmanubIX mepuommveckux uinanumii EastView : amektponnsle xypHainsl / OO0
NBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum goctyma st
aBTOPH3. MOJIb30BATENIEH. — TEKCT : JIEKTPOHHBIN.

3.2. eLIBRARY.RU: mnayunas »snexTpoHHas Oubmuoreka : cait / OOO Hayunas
OnektponHas bubmuoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum moctyma muist
aBTOPU3. IIOJIb30BATENIEH. — TEKCT : JJIIEKTPOHHBIN

3.3. Dnextponnass OubOmmoreka «M3matenbckoro goma «I'pebennmkoB» (Grebinnikon)
anekTpoHHas 6ubmuoreka / OO0 U] I'pedbennukoB. — Mocksa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum poctyma ams  aBTopu3. mojdb3oBarenei. — Tekcr
JJIEKTPOHHBIN.

4. 4. ®enepajabHas rocynapcrseHHass naipopmannonHas cucrema «HaumonanbHas
3J1eKTPOHHAs OMOJIHOTEKA) : dJIeKTpoHHAsA OnbinoTeka : caiit / ®I'BY PI'b. — Mocksa, [2022]. —
URL: https://u36.pd. — Pexxum nmoctyma : nnst monb3oBaTenielt HaydHOW Oubmuoreku. — TekcT
JJIEKTPOHHBIN.

5. SMART Imagebase nayuno-ungopmannonsas 6aza nanusix EBSCO // EBSCOhost

[moprain]. URL: httrs://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a21t8¢552a76d8229047223a7d6dc9c&custid=s6895741. — Pexum goctyma nias  aBTOPU3.
nosnb3oBareneil. — M3o0pakeHue : 3JIeKTPOHHEIE.

6. ®enepanbHbie HHPOPMANIMOHHO-00pa30BaTeIbHbIE MOPTAJIbI:

6.1. EamHoe OokHO nocTyma K oOpa3oBaTelbHBIM pecypcam : deaepaibHbId mopTan . —
URL: http://window.edu.ru/ . — TekcT : 37eKTPOHHBIMA.

6.2. Poccuiickoe o6pazoBanue (enepanbubiii moptan / yupeaurenb OI'AY «DULTO». —
URL: http://www.edu.ru. — TekcT : 371€KTPOHHBIH.

7. Ob6pa3oBaTesbHbIe pecypebl Yal'y:

7.1. DnextponHass 6ubmmoreynas cucrema Yiul'y : Moxynb «NeKTpoHHas OMOIHOTEKa»
ABUC Mera-ITPO / OO0 «/lata Oxcmpece». — URL: http://1ib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYyTA : JUI OJIb30BaTesel HayqHoi OnbmuoTeku. — TeKCT : 3JeKTPOHHBI.

CoriacoBaHo: : . < s
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